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EXECUTIVE SUMMARY

This Remedial Investigation/Feasibility Study (RI/FS) Report provides a comprehensive assessment
of the nature, extent, and potential impact of contamination to human health and the environment at
Anomaly Area 3 (AA 3), former Marine Corps Air Station (MCAS), El Toro, California. This Report
also presents the development and evaluation of remedial alternatives to provide the decision makers
with sufficient information to propose the most appropriate remedial alternative for AA 3. This
Report was prepared for the United States (U.S.) Department of the Navy (DON), Southwest
Division, Naval Facilities Engineering Command (NAVFAC SW), under Contract Task Order
(CTO) numbers 0078 contract number N62742-94-D-0048 and CTO-006 of contract number
N68711-03-D-5106.

ES.1 BACKGROUND

This Report summarizes data collection procedures and analytical results from all previous
investigations, including results from the removal site evaluation (RSE) field investigation conducted
primarily between October and December 2002 and additional drilling conducted during February
2005. Results from human health screening risk assessment (SRA) and a revised ecological SRA for
AA 3 are also included in this report.

Responses to regulatory agency comments on the Draft SRA were incorporated into the Draft
Expanded Site Investigation (ESI) Report (Earth Tech 2003c). The DON received and responded to
regulator comments on the Draft ESI Report on 28 June 2004. Based on comments received from
regulators and on subsequent discussions during Base Realignment and Closure (BRAC) Cleanup
Team (BCT) meetings, the DON agreed that “no further action” was not appropriate, and that
additional site characterization at AA 3 pursuant to an RI/FS was required. All regulatory comments
that were received by the DON in response to the submittal of the Draft ESI Report (Earth Tech
2003c) are incorporated into this RI/FS Report.

ES.2 REGULATORY STATUS

The Navy is addressing AA 3 pursuant to its authority under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and Defense Environmental Restoration
Program (DERP) as provided by the Federal Facility Agreement (FFA). CERCLA contaminants
have been detected at the site; therefore the investigation and response action selection process is
continuing within CERCLA. As such, the FFA is the framework for the investigation and response
action selection process. This approach has been discussed extensively during BCT meetings. AA 3
continues to be addressed as a part of Operable Unit 2C which includes landfills at IRP Sites 3 and 5.

ES.3 SITE DESCRIPTION

Former MCAS El Toro is located in Orange County, California, approximately 8 miles southeast of
Santa Ana and 12 miles northeast of Laguna Beach (Figure 1-1). Former MCAS El Toro covers
approximately 4,738 acres. Land use around MCAS El Toro includes commercial, light industrial,
and residential. MCAS El Toro closed on 2 July 1999, as part of the BRAC Act.

AA 3 encompasses an area of approximately 5.14 acres (2.08 ha) and is located in the northwestern
section of the former MCAS El Toro facility near Pusan Way, adjacent to the Agua Chinon Wash
(Figure 1-1). AA 3 has also been designated as miscellaneous refuse (MSCR) 1, a “former refuse
disposal area” in the BRAC Business Plan update (DON 2000). Miscellaneous refuse AA 3 refers to
seven aerial photograph (APHO) anomaly areas (APHO 59, APHO 60, APHO 61, APHO 62, APHO
63, APHO 64, and APHO 65) identified by Science Applications International Corporation (SAIC)
during a review of aerial photographs taken between 1946 and 1992 (Figure 2-1 [SAIC 1993]).
Historically, AA 3 was used as a source of borrow material. Records indicate that some of the
borrow pits and trenches were backfilled with construction debris and later covered with 5 feet or
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more of fill soil (IT/OHM 2000). During the RSE investigation, it was confirmed that there is an
average of approximately 4.5 feet of soil cover with isolated areas having as little as 2 feet of soil
cover over the construction debris. Based on a review of historical aerial photographs and
topographic maps, placement of construction debris occurred between 1972 and 1988.

ES.4 PHYSICAL SETTING

The former MCAS El Toro lies on the southeastern edge of the Tustin Plain, a gently sloping surface
of alluvial fan deposits derived mainly from the Santa Ana Mountains. Former MCAS El Toro is
located within the Irvine Management Zone (formally known as Irvine Groundwater Forebay),
which has been designated by the California Regional Water Quality Control Board (CRWQCB) as a
public water supply source (CRWQCB 1995). The aquifer located directly beneath former MCAS El
Toro is not currently used for municipal water supply; however, the groundwater near the Station is
used for agricultural purposes.

ES.5 PREVIOUS INVESTIGATIONS
Previous investigations at AA 3 include the following:
e Literature and records search
e Site visit and visual inspection
¢ Installation of 4 groundwater monitoring wells and sampling
¢ Installation of 3 vadose zone vapor wells and sampling
e Geophysical investigation

e Exploratory trenching, including collection of subsurface soil samples for chemical
laboratory analysis

A literature and records search was conducted during early 1999, and the BCT conducted a site visit
and visual inspection of the area during August 1999. IT/OHM installed monitoring wells and
vadose zone wells, conducted a geophysical investigation of the area, advanced exploratory trenches
at the site, and conducted a radiological screening survey as part of the exploratory trenching. A
Technical Information Package compiling the results from these investigations was submitted to the
BCT (IT/OHM 2000).

ES.6 REMOVAL SITE EVALUATION

The RSE field investigation program for AA 3 was developed using EPA’s Data Quality Objectives
(DQO) process (EPA 2000a). The RSE field investigation program was designed to supplement data
gathered from previous investigations and to provide information sufficient to evaluate potential
response actions for the site. The scope of work included the following:

e Collecting soil vapor, soil, groundwater, surface water, and sediment samples to evaluate the
impact, if any, due to waste remaining at the site;

e Confirming the lateral limits of the waste at the site;
e Evaluating human health and ecological risks; and,

e Collecting soil samples to conduct a geotechnical assessment of the existing soil cover.

The bulk of the RSE fieldwork was completed during Fall 2002 — Winter 2003; however,
groundwater well installation and groundwater sampling activities occurred periodically through
April 2005.

&
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As part of RSE investigation, a biological site reconnaissance (BSR) was also conducted at AA 3 to
provide biological input to the screening-level problem formulation for a ecological screening risk
assessment (SRA), as required by the CERCLA process and in accordance with the legal
requirements set forth under Section 7 of the Endangered Species Act of 1973, (19 U.S.C. 1536(c),
50 CFR 402). No listed or sensitive species were observed on the study site. One listed and one
sensitive bird species (coastal California gnatcatcher and coastal wren, respectively) and a sensitive
mammal (San Diego desert woodrat) were documented adjacent to the site.

ES.7 NATURE AND EXTENT

The delineation of the wastes remaining at the site is complete, and is consistent with previous
estimates developed using historic and current topographic maps. Site characterization indicates that
predominantly construction-related debris was placed within the limits of AA 3. Based on results
from two trenching activities (pre-RSE and RSE investigations) and subsurface exploration during
the soil gas survey, the existing soil cover approximately averages 4.5 feet with isolated areas having
as little as 2 feet of soil cover. Based on trenching activities, borehole data, and historical
topographic maps, the lateral and vertical limits of construction debris placement, and the existing
soil cover depth, are consistent with the initial demarcation of debris placement. One area near the
southeast comer of the site was revised inward. The revised area of waste placement at AA 3 is
approximately 5.15 acres (225,000 square feet). The volume of waste within AA 3 is approximately
230,000 cubic yards.

Air sampling results show that integrated surface air sample results are not impacted by wastes
remaining at the site and the results are consistent with ambient air samples. Volatile organic
compounds (VOCs) were not detected in any of the soil gas samples collected from within the debris
placement boundary, although low concentrations of VOCs (including common laboratory
contaminants) were detected in ambient air samples (upwind and downwind of the site) and in
integrated surface air samples, VOCs were not detected in any of the soil gas samples collected from
within the debris placement boundary. Methane was detected in integrated surface air samples at
concentrations ranging from 2 to 3 parts per million by volume (ppm,), similar to ambient air
concentrations. No significant differences were noted between upwind and downwind ambient air
sample results.

Methane was reported in soil gas samples at eight of 33 locations; these eight locations were
confined to the central portion of the site, with only three central sampling locations exceeding the
Title 27 CCR stipulated lower explosive limit (LEL) of 50,000 ppm, for methane at the site
perimeter. Methane was not detected in any of the perimeter soil gas wells during three rounds of
sampling. These results indicate that methane is confined to the central portion of the site and is not
migrating to the perimeter of the site.

Surface soil (0 — 1 foot below ground surface [bgs]) has been adequately characterized and the
results show few exceedances of residential EPA Region 9 preliminary remediation goals (PRGs).
Only five semi volatile organic compounds (SVOCs) at only one of 33 surface soil sampling
locations exceeded their respective residential PRGs. 2,3,7,8-TCDD exceeded its residential PRG at
only one of nine surface soil sampling locations analyzed for dioxins and furans. All metals that were
analyzed were either less than PRGs or within background concentrations at all 33 surface soil
sampling locations. Petroleum hydrocarbons were detected at very low concentrations. These results,
coupled with site-specific risk assessments, indicate that the surface soil does not pose unacceptable
risk to ecological and human health.

The subsurface soil has been adequately characterized with 42 samples collected and analyzed. The
results show few exceedances of residential EPA Region 9 PRGs. Only one SVOC in only one
sample out of 42 samples exceeded its residential PRG. Asbestos and perchlorate were not detected
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in any of the subsurface soil samples. Diesel range petroleum hydrocarbons were reported at
concentrations (ranging to a maximum of 5,600 milligrams per kilograms [mg/kg]) and are generally
not of concern. Exceedances of background and PRGs for metals were isolated and analytical results
indicate high variability in concentrations of metals at the site, which is not uncommon and can be
attributed to natural conditions. These results, coupled with site-specific risk assessments, indicate
that the surface soil does not pose unacceptable risk to human health.

Groundwater analytical results indicate that very low concentrations of CERCLA contaminants
within and in the vicinity of AA 3. The results of the supplemental groundwater monitoring and
statistical evaluation indicated that the groundwater data collected during the Round 9 was consistent
with previous monitoring rounds. In addition, the statistical evaluation concluded that debris place at
AA 3 was not impacting groundwater at the point-of-compliance wells. This finding was consistent
with previous conclusions that there was no statistically significant of groundwater at the point of
compliance wells.

Although there is a complete groundwater pathway for contaminant migration due to the close
proximity of groundwater no groundwater specific response action is recommended due to the low
frequency of detection and no statistically significant evidence of a release at the downgradient point
of compliance.

Results from sediment samples collected from upstream and downstream locations on Agua Chinon
Wash show that all detected metal concentrations were within the Station-wide soil background
concentrations. The sediment sampling results indicate that surface water runoff and/or surface soil
transport from AA 3 are not mechanisms of off-site transport of contamination.

Results from surface water samples collected from upstream and downstream locations within the
Agua Chinon Wash indicate that only two metals, aluminum and chromium were detected at
concentrations exceeding their respective maximum contaminant levels (MCLs). However, the
upstream and downstream concentrations of these constituents were consistent, indicating that AA 3
is not impacting the surface water within Agua Chinon Wash.

ES.8 RISK ASSESSMENTS

A Tier 1 human health screening risk assessment (SRA) was conducted to identify chemicals of
potential concern (COPCs) that may pose unacceptable risks to human health. Elements typically
included in a Tier 2 assessment were included to satisfy screening requirements of EPA Region 9.
Analytical results from surface soil (0 to 1 foot bgs), subsurface soil (0 to 10 feet bgs), and
groundwater analyses were used to identify the human health COPCs for each exposure medium
evaluated in the SRA. All analytes detected in surface soils, subsurface soils and groundwater were
retained as COPCs for the human health SRA. The human health risk estimates are all within or
below the EPA-established risk management range of 10° to 10* (for carcinogens) and hazard
indices for (non-carcinogens) are all equal to or below 1. Results for soil and groundwater are
summarized as follows:

o The surface soils (0 to 1 foot bgs) and subsurface soils (0 to 10 feet bgs) indicate a generally
acceptable risk for residential reuse scenarios, with estimated incremental lifetime cancer
risks of 4x10” for both soil intervals under a reasonable maximum exposure (RME)
assumption. Under an average or central tendency exposure (CTE) assumption, risk
estimates decreased by approximately an order of magnitude. Under the RME assumption,
the risk estimates for other receptor scenarios range from less than 2x10°® (escorted visitor -
surface soil scenario) to a maximum of 3x107 (agricultural worker—subsurface soil scenario).
A significant portion of the risk (between 66 percent and 78 percent) is attributable to B[a]P
equivalents. Arsenic concentrations are within the Station-wide background concentrations.

vi
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Although arsenic contributes approximately 20 percent of the risk, its exclusion from risk
estimates does not substantially reduce cancer risks or noncancer hazards.

e The evaluation of human health risks associated with potential soil vapor migration from
subsurface soil to indoor air resulted a residential excess cancer risk of 4x10° and a
cumulative noncancer hazard of less than 1 (unity). The residential excess cancer risk and
noncancer HI associated with volatile chemicals in groundwater were below 1x10° and 1
(unity), respectively. Additionally, health risks for potential industrial exposures are lower.

e For human health groundwater pathway evaluation, the RME and CTE cancer risk estimates
were 3x10™ and 5x107, respectively for a residential receptor at the site. Arsenic accounted
for approximately three-fourths of the risk estimates. The hazard indices ranged from 7 to 6
for the RME and CTE scenarios, respectively. The primary contributors to the noncancer
hazard estimate are metals — antimony, arsenic, chromium, thallium, and vanadium. The
maximum detected concentration (60.3 micrograms per liter [ug/L]) and the exposure point
concentration of arsenic (11.0 ug/L) exceed the current MCL of 10 ug/L; however, arsenic
concentrations in groundwater are within the ambient concentrations reported at other
groundwater wells at the former MCAS El Toro.

An ecological screening risk assessment (SRA) was performed to assess the risks to ecological
receptors from exposure to chemicals present at AA 3. The SRA fulfilled both the requirements of
an EPA SRA and a U.S. Navy Tier 1 ecological risk assessment (ERA). The SRA used existing data
and conservative assumptions regarding contaminant exposure in a two-step process to determine if
additional ERA work was warranted for the site. Step 1 included a site description, habitat
assessment, pathway identification/problem formulation, and toxicity evaluation. Step 2 involved
first estimating exposure based on conservative assumptions and then estimating risk by comparing
the media-specific exposure point concentrations (EPCs) to conservative, screening-level, media-
specific benchmark values. At this point, a scientific management decision point (SMDP) was made
to determine if the exit criteria for Tier 1, Step 2 have been met. Surface soil samples (0 to 1 foot
bgs) that were collected as part of the RSE investigation and trench samples collected between 1 and
6 feet bgs were used to represent the exposure zone for SRA purposes. Concentrations of 11 metals,
two polynuclear aromatic hydrocarbons (PAHs) groups, diethylphthalate, and dioxins/furans
(mammal and bird) in surface soil, six metals in sediment, and 11 metals in surface water had hazard
quotient (HQ) values equal to or greater than 1. Therefore, the site failed the SRA for soil and
sediment, and water and the ERA process for the site continued to Tier 2, Step 3a Baseline Risk
Assessment (BERA).

The ecological BERA Tier 2, Step 3a used the same representative species, exposure pathways, and
toxicity reference values (TRVs), with refined exposure assumptions to more accurately estimate the
potential risk to ecological receptors from chemicals of potential concern (COPECs) that failed the
conservative Tier 1 screening process. Five metals in soil, antimony, cadmium, nickel, selenium,
and zinc, had HQ values greater than 1 after the Tier 2, Step 3a risk calculations. However, four
metals maximum soil concentrations (0 to 6 feet bgs) were within the Station-wide background
concentrations. The fifth metal (selenium) exceeded the Station-wide background concentration.
However, selenium concentrations in western soils are variable and can be locally high. Because
there is no evidence of an anthropogenic source for the other soil metals, it is assumed that site
activities did not result in a release of these metals (including selenium) that would cause adverse
effects to terrestrial wildlife at AA 3. Evaluation of the ecological risk from other media suggests
that anthropogenic activities have not had a negative effect on ecological receptors.

vii
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ES.9 CONCLUSIONS OF THERI

Based on the conclusions cited above, investigation of all media (air, soil, soil gas, groundwater,
sediment, and surface water) and site characterization for contiguous areas associated with AA 3 are
complete. The human health and ecological risks have been quantified and are within acceptable
risk management ranges. However, due to the presence of construction related debris, its proximity
to groundwater, and the presence of elevated methane concentrations in soil gas samples from the
central portion of the site, an evaluation of response actions necessary for continued protection of
human health and environment is recommended.

The statistical evaluation of data from nine rounds of monitoring concluded that historical activities
at AA3 have not resulted in statistically significant release of constituents to groundwater at the point
of compliance. Additionally, a significant portion of the risk associated with groundwater at
Anomaly Area 3 is attributable to ambient levels of arsenic. Therefore, no groundwater specific
response action is planned for Anomaly Area 3. However, groundwater monitoring would be
conducted consistent with potential action-specific ARARs for soil for capping alternatives where
landfill closure and postclosure requirements may be potentially relevant and appropriate.

ES.10 FEASIBILITY STUDY

The purpose of the FS is to present the development and evaluation of remedial alternatives and to
provide adequate information for decision makers to propose the most appropriate alternatives for
AA 3. The selection of a preferred alternative will occur following a review of this document by
regulatory agencies and the public. The preferred alternative will be stated in the Proposed Plan and
the Record of Decision documents for AA 3.

The remedial action objectives (RAOs) developed for AA 3 as part of this FS are:
e Minimize direct contact with the landfill wastes.

e  Control runon, runoff and erosion; minimize infiltration and potential contaminant leaching
to groundwater.

e Mitigate landfill gas migration consistent with DON’s agreement with FFA Signatories and
the California Integrated Waste Management Board (CIWMB) (see below).

e Minimize contact between surface water in the wash (Aqua Chinon Wash) and the landfill
waste.

The DON reached an agreement with FFA signatories, including the CIWMB, regarding institutional
controls (ICs) and access restrictions pertaining to the landfill gas control measures at AA 3 in a
letter dated 24 June 2004. This agreement was based on the results of the following: landfill gas
investigations; anticipated post closure land use; the DON’s consultation with representatives of
CIWMB and the Department of Toxic Substances Control (DTSC) at a meeting on 4 December
2003; and subsequent discussions with CIWMB and other FFA signatories via email, letter,
telephone conferences on'S February and 18 February 2004.

The CIWMB along with other FFA signatories concurred on the following measures proposed by the
DON to address the underlying concern of potential landfill gas migration at AA 3:
1. Implementation of an appropriate response action at AA 3;

2. Installation of an active landfill gas collection system or gas vent system during remedy
implementation at AA 3. The system will remain inactive or will passively vent landfill gas
unless a contingency for active gas extraction is triggered based on monitoring results.

viii
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Although inactive, wells/pipes installed within the waste will be used to monitor landfill gas
inside the waste itself, providing an early warning feature;

3. As an additional safety feature, construction of passive gas control gravel trenches within the
compliance monitoring zone during remedy implementation;

4. Implementation of the CIWMB monitoring protocol with installation of compliance landfill
gas monitoring probes within 50 feet of the waste boundary. The perimeter will be monitored
to demonstrate that landfill gas is not migrating off-site. Once adequate data are collected, and
with CTWMB concurrence, monitoring would be discontinued and ICs and access restrictions
would be removed; and,

5. Implementation of ICs and access restrictions within approximately 100 feet of the waste
boundary (including the 50-foot compliance monitoring zone plus another 50 feet as an
additional safety buffer zone). Within this 100-foot buffer zone, any future construction of
structures would require obtaining approval from the DON and the CIWMB.

ES.10.1 Feasibility Study Evaluation

The following four remedial alternatives were developed for AA 3, one of which has four options:

) Alternative 1: No Action

Alternative 2:  Limited Grading, Monitoring, and Institutional Controls (ICs)

Alternative 3: Containment, Monitoring, and Institutional Controls
Alternative 3a; Containment with Evapotranspiration (ET) Cover
Alternative 3b: Containment with Title 27 Prescriptive Cap

Alternative 3c: Containment with Modified Title 27 prescriptive cap with
Geosynthetic Clay Liner (GCL)

- Alternative 3d: Containment with Modified Title 27 prescriptive cap with
Flexible Membrane Liner (FML)

Alternative 4: Clean Closure and Groundwater Monitoring

ES.10.2 Comparative Evaluation of Alternatives

Table ES-1 compare costs for each alternative evaluated under the FS for AA 3.

The following summarize the results of the comparative evaluations of the alternatives developed for
AA 3.

e The installation of the landfill covers as part of Alternative 3 may result in the lateral
migration of landfill gas beyond the 100-foot buffer zone. In that event, the landfill gas
controls proposed by the DON and agreed to upon by the CIWMB would be triggered.
Consequently, compliance with the 27 CCR §20921(a)(1), (2), and (3) and 27 CCR
§21160(b) requirements for landfill gas monitoring controls will be maintained. As a result,
the threshold requirement of not exceeding 5 percent by volume in air at the facility property
boundary will be met.

e Alternative 1, No Action, does not add a landfill cover or provide erosion control. The
existing soil layer prevents contact with landfill wastes and reduces infiltration into landfill
materials. However, since the site is currently ungraded, portions of the site are subject to
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ponding and potential infiltration. Therefore, Alternative 1 is not considered protective of
human health and the environment. 7N

Table ES-1: Cost Comparison of Remedial Alternatives

Operation and Maintenance Grand Total Costs
Alternative Capital Cost (millions) ? Costs (millions)® (millions)®
Alternative 1 Not Applicable Not Applicable Not Applicable
Alternative 2 1.46 2.98 4.44
Alternative 3
Alternative 3a 3.16 3.29 6.46
Alternative 3b 3.38 3.29 6.67
Alternative 3c 2.77 3.29 6.07
Alternative 3d 3.23 3.29 6.53
Alternative 4° Scenario 1: 36.80 Scenario 1: 0.52 Scenario 1: 37.33
Scenario 2: 30.65 Scenario 2: 0.52 Scenario 2: 31.18
Scenario 3: 24.80 Scenario 3: 0.52 Scenario 3: 25.32

Notes:

# Costs do not include the Present Value Discount Factor (2.8%).
Three scenarios were developed for Alternative 4 costs: Scenario 1 (50% hazardous waste/50% non-hazardous waste);
Scenario 2 (25% hazardous waste/75% non-hazardous waste); and, Scenario 3 {100% non-hazardous waste).

e Alternative 2 includes limited grading and construction of a finger dike and placement of rip
rap to prevent erosion and control stormwater flow in the vicinity of AA 3. Access controls,
such as fences and signs, should prevent inadvertent contact with wastes. ICs would restrict
land-use that may lead to unacceptable risk to human health and the environmental and
prevent activities that could threaten the integrity of the existing cover. For these reasons,
Alternative 2 is considered protective of human health and the environment.

e Alternative 1, which is no action, does not trigger ARARs. Alternative 2 would comply with
CCR Title 22 and Title 27, and 40 CFR 258 requirements for closure and post-closure of
landfills identified as potential ARARs. Alternatives 3 would also comply with potential
ARARs for the closure and post-closure of landfills. Alternative 4 would comply with clean
closure requirements of CCR Title 22 identified as potential ARARs. The potential ARARs
identified for AA 3 are presented in Appendix H of this report.

e Alternative 3, Containment, Monitoring, and IC, involves construction of a landfill cover
with erosion and landfill gas control measures. Construction activities at AA 3 would result
in added short-term risks to workers and the surrounding community during implementation
compared to Alternatives 1 and 2 due to consolidation of wastes and fugitive-dust releases.

e Alternative 3a (ET cap) prevents contact with landfill wastes, mitigates erosion, controls
landfill gas migration and reduces infiltration and potential migration of contaminants to
groundwater. Alternative 3a provides performance equivalent to the prescriptive standard
(clay) cap (Alternative 3b) in preventing potential migration of contaminants to groundwater
where they could pose a risk to human health and the environment. For this reason, ’\)
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Alternative 3a is expected to comply with potential ARARs identified for AA 3 for closure
of a landfill by constructing engineered alternative to prescriptive cover.

Alternatives 3b (Title 27 prescriptive cap), 3¢ (GCL liner), and 3d (FML liner) prevent
contact with landfill wastes, mitigate erosion, control landfill gas migration and reduce
infiltration and resultant potential migration of leachate to groundwater. These alternatives
would comply with potential ARARSs identified for AA 3. Both Alternatives 3c and 3d are as
effective as the prescriptive (clay) cap (Alternative 3b) in preventing potential migration of
contaminants to groundwater where they could pose a risk to human health and the
environment.

Of the four Alternative 3 options, Alternative 3a can be implemented in a shortest period of
time. In addition, the native soil cover used in Alternative 3a is resistant to desiccation and
cracking, as well it is easy to maintain and repair. The CRWQCB has indicated that this type
of cover is preferred in semiarid climates such as the former MCAS El Toro. However, this
type of cover is not as effective in areas where reuse requires irrigation (i.e., recreational
parks).

Of the four Alternative 3 options, Alternative 3c is the least costly and is the easiest to
implement. This is because the geosynthetic clay liner included in the alternative does not
require specialized equipment or labor to install. Alternative 3d is easier to install than the
clay layer but still requires skilled labor.

The clay liner used in Alternative 3b is subject to desiccation in arid climates and to cracking
due to differential settlement. The flexible membrane liner can withstand large differential
settlement and is not subject to desiccation and cracking. The clay liner is also more difficult
to maintain and repair than both, the geosynthetic clay liner and the flexible membrane liner.

The flexible membrane liner barrier used in Alternative 3d is expected to be slightly more
reliable than the geosynthetic clay liner barrier used in Alternative 3¢ because it is more
resistant to root penetration. In addition, this type of liner is preferred in areas where reuse
requires irrigation (i.e., recreational parks).

Alternative 4, Clean Closure, is the most effective in meeting potential ARARs identified for

AA 3 and is also the most effective in meeting RAOs; however, this alternative is extremely
expensive compared to the other alternatives presented in the FS.
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1. INTRODUCTION

This Remedial Investigation/Feasibility Study (RI/FS) report provides a comprehensive assessment
of the nature, extent, and potential impact of contamination to human health and the environment by
evaluating the results of all investigations at Anomaly Area 3 (AA 3), former Marine Corps Air
Station (MCAS), El Toro, California. This Report also presents the development and evaluation of
remedial alternatives and provides adequate information to the decision makers to select the most
appropriate remedial alternative for AA 3. The selection of a preferred alternative will occur
following a review of this document by regulatory agencies and the public. The preferred alternative
will be stated in the Proposed Plan and the Record of Decision documents for AA 3.

This Report was prepared for the United States (U.S.) Department of the Navy (DON), Naval
Facilities Engineering Command Southwest (NAVFAC SW), under Contract Task Order (CTO)
number 0068 contract number N62742-94-D-0048.

This Report presents the data collection procedures and analytical results of all previous
investigations, the results of the removal site evaluation (RSE) field investigation (Earth Tech 2002a)
conducted primarily between October and December 2002 and additional drilling conducted in
February 2005. The results of the human health screening risk assessment (SRA) and revised
ecological SRA for AA 3 are also included in this Report. An ecological SRA was performed to
estimate the risks posed by the site to the ecological receptors by using the analytical results of all
investigations conducted at the site. A Draft Screening Ecological Risk Assessment, Removal Site
Evaluation, Anomaly Area 3 (Earth Tech 2003a) presented the SRA methodology, selection of the
representative species, exposure parameters and the results of the SRA. This Report was submitted to
the Base Realignment and Closure (BRAC) Cleanup Team (BCT) on 13 May 2003, for their review,
comment, and concurrence on the SRA methodology and selection criteria for the site. Also, a
working draft of the baseline ecological risk assessment (BERA) was also presented in the draft
report.

The regulatory agency comments on the draft SRA were incorporated and presented in the Draft
Expanded Site Investigation (ESI) report (Earth Tech 2003c). The DON received and responded to
the regulator comments on the Draft ESI Report on 28 June 2004. Based on the comments received
from the regulators and subsequent discussions during BCT meetings, the DON agreed that
additional site characterization of AA 3 pursuant to a RI/FS was required and that a “no further
action” determination of the Draft ESI Report was not appropriate at this stage of the process.
Therefore, the preparation of the RI/FS document was initiated. All the regulatory comments that
were received by the DON in response to the submittal of the Draft ESI Report (Earth Tech 2003c¢)
were incorporated into the Draft RI/FS report (Earth Tech 2005d). The DON received and responded
to the regulator comments on the Draft RI/FS report on 23 July 2007, and 17 December 2007,
respectively. All the regulatory comments that were received by the DON in response to the
submittal of the Draft RI/FS report (Earth Tech 2005d) are incorporated into this Report.

1.1 PROJECT DESCRIPTION AND BACKGROUND

The former MCAS El Toro is located in Orange County, California, approximately 8 miles southeast
of Santa Ana and 12 miles northeast of Laguna Beach (Figure 1-1). The former MCAS El Toro
covers approximately 4,738 acres. Land use around MCAS El Toro includes commercial, light
industrial, and residential. The former MCAS El Toro closed on 2 July 1999, as part of the BRAC
Act.

1-1



Draft Final
May 2008 Remedial Investigation/Feasibility Study Report
DCN: ET-0048-0068-0005 Anomaly Area 3 Introduction

The DON conducted an Initial Assessment Study at the former MCAS El Toro in 1985 (Brown and
Caldwell 1986) and a Site Inspection Plan of Action during 1987 and 1988 (James M. Montgomery
Engineers, Inc. 1988).

The former MCAS El Toro was added to the National Priorities List (NPL) of the Superfund
Program on 15 February 1990 due to volatile organic compound (VOC) contamination at the former
MCAS boundary and in the agricultural wells west of the former MCAS El Toro. A Federal
Facilities Agreement (FFA) was signed by the Marine Corps and the DON in October 1990 with the
Environmental Protection Agency (EPA) Region 9, California Department of Health Services (DHS)
(part of which is currently the Department of Toxic Substances Control [DTSC]), and the California
Regional Water Quality Control Board, Santa Ana Region (CRWQCB).

In March 1993, the former MCAS FEl Toro was placed on the list of military facilities scheduled for
closure under the BRAC Act. The BCT includes representatives from NAVFAC SW, EPA, DTSC,
and CRWQCB, and was formed to oversee implementation of the FFA.

Implementation of the FFA at former MCAS El Toro included the following investigations and
studies at various sites: an Air Quality Solid Waste Assessment Test (Air SWAT), a Phase I R], a
Phase II R], and a FS. The DON routinely conducts Station-wide groundwater sampling.

1.2 REGULATORY STATUS AND GUIDANCE DOCUMENTS

The Navy is addressing AA 3 pursuant to its authority under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) and Defense Environmental Restoration
Program (DERP) as provided by the FFA. CERCLA constituents have been detected at the site;
therefore the investigation and response action selection process is continuing within CERCLA. As
such, the FFA is the framework for the investigation and response action selection process. This
approach has been discussed extensively during BCT meetings. AA 3 continues to be addressed as a
part of Operable Unit 2C which includes landfills at Installation Restoration Program (IRP) Sites 3
and 5.

In addition, investigation and subsequent recommendation of the response action will be in
accordance with the following guidance:

e Final Work Plan Phase I RI/FS, MCAS El Toro (Bechtel National, Inc. [BNI] 1995)

e Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal Landfill
Sites (EPA 1991a)

e Guidance for Performing Site Inspections Under CERCLA (EPA 1992a)
e Presumptive Remedy for CERCLA Municipal Landfill Sites (EPA 1993a)

e Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills
(EPA 1996)

1.3 REPORT ORGANIZATION

This RI/FS Report consists of the main report and 13 appendices. The sections are organized to
present the background information and the results of previous investigations (prior to RSE

7N
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investigation) in Sections 1.0 through 3.0. The field investigation methods, results, and conclusions
of the RSE investigation are presented in Sections 4.0 through 6.0. Section 7.0 presents the
contaminant fate and transport information. Section 8.0 presents the human health SRA protocol and
results. The Ecological Risk Assessment (including the SRA and BERA) for the site is presented in
Section 9.0 of the Report. Section 10.0 presents the conclusions of the RI. Section 11.0 presents the
identification and screening of remedial alternatives as part of the FS. Section 12.0 presents the
development of remedial alternatives for AA 3. Section 13.0 presents the detailed analysis of the
remedial alternatives identified for the AA 3. This section also presents the comparative analysis of
the remedial alternatives against the nine National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) criteria. Section 14.0 presents a summary of the FS activity. Section 15.0 is
a compilation of all references cited in the main text and/or appendices. Appendices present specific
information from the RSE field investigation, biological habitat assessment, and the human health
and ecological risk-based screening (RBS).

Section 1 — Introduction. This section consists of the project introduction, description, and
background.

Section 2 — Site Background. The site background and description are presented in this section.

Section 3 — Previous Environmental Investigations. The results of all previous investigations at
the site are presented in this section. The section includes environmental investigations conducted
during 1999 and 2000: geophysical investigation; exploratory trenching; and subsurface soil,
perimeter soil gas, and groundwater sampling information. Relevant information regarding
concurrent groundwater radionuclide evaluation and soil radiological assessments (including AA 3)
is also presented in this section.

Section 4 — RSE Study Area Investigation. The RSE field investigation boundaries, methodologies
protocol, and sampling information are presented in this section. The RSE field investigation
sampling design was based on the EPA data quality objectives (DQOs) process. The sampling
information provided in this section is organized to support the project DQOs.

Section 5 — Physical Characteristics. This section presents the updated geological, hydrogeological
and geotechnical information gathered during the RSE field investigation. This section also presents
the results of the biological habitat assessments (HAs) that were conducted in October 2002 (winter
survey) and June 2003 (spring/early summer survey).

Section 6 — Nature and Extent of Contamination. This section presents the analytical results of
various media samples (air, soil gas, soil, groundwater, sediment, and surface water) that were
collected and analyzed to evaluate the nature and extent of contamination. Results from all
investigations are evaluated in this section.

Section 7 — Fate and Transport. This section presents the fate and transport evaluation for the AA
3 site. The contaminant fate and transport analysis is used to assess the physical and chemical
changes that may occur to the contaminants and to analyze site-specific transport mechanisms that
may act upon them.

Section 8 — Screening Risk Assessment - Human Health. This section presents the methodologies
and the results of human health SRA performed using the analytical results of surface (0-foot to
1-foot below ground surface [bgs]) and subsurface (0-foot to 10 feet bgs) soil samples for potential
receptors and pathways at the site. The human health risk assessment (HHRA) presented in the Draft
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ESI Report (Earth Tech 2003c) was revised and is presented in this RI/FS Report. This section
incorporates all regulatory comments on the Draft ESI and the Draft RIFS Report.

Section 9 — Screening Risk Assessment - Ecological. This section presents the methodologies and
the results of the ecological SRA performed using the analytical results of soil samples (0 to 6 feet
bgs) for ecological representative species and pathways at the site. This ecological SRA was
prepared in response to the comments provided by the BCT members on the Draft Report (Earth
Tech 2003a) and the Draft ESI Report (Earth Tech 2003c). This section incorporates the results of
the winter and spring/early summer biological surveys, includes revisions to the ERA based on the
BCT comments, and presents the results of both the SRA and the BERA.

Section 10 — Conclusions of the RI
Section 11 — Identification and Screening of Remedial Technologies
Section 12 — Development of Remedial Alternatives

Section 13 — Detailed Analysis of the Remedial Alternatives. This section presents the
comparative analysis of remedial alternatives

Section 14 — Summary of Feasibility Study
Section 15 — References

Appendix A — Logs. Subsections of this appendix are: Al - Trench Excavation Logs, A2 -
Groundwater Monitoring Well Logs, A3 - Perimeter Gas Monitoring Well Logs, A4 - Soil/Soil gas
Survey Borehole Logs, A5 - Photographs of Continuous Cores — MW11 through MW14 and BHO1.
Appendices A through G will be presented in a compact disk.

Appendix B — Sampling Information
Appendix C — Cone Penetrometer Survey Information
Appendix D — Data Validation Reports

Appendix E — Risk Assessments — E1: Human-Health Risk Assessment and E2: Ecological Risk
Assessment

Appendix F — Geotechnical Laboratory Report
Appendix G — Response-to-Comments
Appendix H — ARAR Evaluation

Appendix I - HEC-RAS Model

Appendix J — RACER Cost Estimates
Appendix K — UNSAT-H Model

Appendix L, - CIWMB Agreement Letter

Appendix M — Final Technical Memorandum, Anomaly Area 3, Supplemental Groundwater
Monitoring

Appendix N — MOA Between DTSC and the DON and Two Sample Environmental Covenants
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2. SITE BACKGROUND

21 LOCATION

AA 3 encompasses an area of approximately 9 acres and is located in the northwestern section of
former MCAS El Toro facility near Pusan Way, adjacent to the Agua Chinon Wash (Figure 2-1). AA
3 has also been designated as miscellaneous refuse (MSCR) 1, a “former refuse disposal area” in the
BRAC Business Plan update (DON 2000). MSCR AA 3 refers to seven aerial photograph (APHO)
anomaly areas (APHO 59, APHO 60, APHO 61, APHO 62, APHO 63, APHO 64, and APHO 65)
identified by Science Applications International Corporation (SAIC) during a review of historical
aerial photographs taken between 1946 and 1992 (SAIC 1993). These APHOs and their
corresponding anomalies are listed in Table 2-1.

Table 2-1: APHO List

SAIC

Photograph

Year APHO Anomaly ID Description of the Anomaly

1946 APHO 59 (SAIC 20) An area encompassing three areas of apparent extraction

1952 APHO 60 (SAIC 64) Quarried extraction areas

1960 APHO 61 (SAIC 106) | Quarried extraction areas

1967 APHO 62 (SAIC 156) ; An area of extraction near Agua Chinon Wash with possible refuse or
liquid within the excavated area

1981 APHO 63 (SAIC 443) | An area of extraction near Agua Chinon Wash that has been
revegetated

1988 APHO 64 (SAIC 536) | A former extraction area near Agua Chinon Wash that has been filled

1992 APHO 65 (SAIC 564) | A graded area

The APHO anomalies identified by SAIC are associated with AA 3 and include features that are not
contiguous with the study boundary. These non-contiguous anomaly features are shown on Figure 2-
1 and are discussed below.

These non-contiguous features include the following anomalies: APHO60-1952C, APHO60-1952D,
APHO61-1960A, APHO61-1960B, APHO61-1960D, APHO61-1960E, APHO61-1960F, and
APHO62-1967B. All other anomalies associated with these APHOs (APHOS59-1946A,
APHOS59-1946B, APHO59-1946C, APHO60-1952A, APHO60-1952B, APHO61-1960C,
APHO62-1967A, APHO63-1981A APHO64-1988A, and APHO65-1992A) lie within the AA 3
investigation boundary.

2.1.1 APHOG60

APHO 60 corresponds to anomaly SAIC 64 of the 1952 SAIC APHO (Table 2-1). APHO60 is
associated with three anomalies; APHO60-1952A, APHO60-1952B, and APHO60-1952C, and were
identified as extraction areas. These are presented in Figure 2-1.

APHOG60-1952C, an extraction area, is located east of the currently demarcated AA 3 site. The
Wherry Housing area presently occupies part of this area. Based on a review of APHOs taken
through 1971, this area of apparent extraction remained unfilled. In addition, the 1972 Wherry
Housing grading plans show this anomaly as requiring engineered backfill. Based on this evaluation,
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it is unlikely that this area would contain construction debris. As a result no further investigation is
recommended.

. APHO60-1952D. A review of the 1952 SAIC photograph shows the presence of another anomaly
identified as SAIC 66. The anomaly designated as APHO60-1952D is shown in Figure 2-1 and is
located southwest of the current study boundary. The SAIC report identifies this anomaly as a 250-
foot-long trench.

A review of subsequent APHOs and the 1978 grading plans for Building 722 show that this area had
not been filled. This area was subsequently graded (cut) as part of asphalt paving around the
building. Based on these observations it is unlikely that construction debris was placed within this
trench and no further investigation of this area is recommended.

2.1.2 APHO 61

APHO 61 corresponds to the 1960 SAIC APHO anomaly SAIC 106 (Table 2-1). There are two
anomalies associated with APHO 61 and these two areas are identified as APHO61-1960A and
APHO61-1960B and are presented in the Figure 2-1.

APHO61-1960A, a quarry (extraction) area, is located outside the Station boundary to the west of
AA 3 site. The SAIC report describes APHO61-1960A as an area probably used as a material source
for the former MCAS El Toro construction activities. This anomaly is not within the general vicinity
of AA 3 (see Figure 2-1). A review of the subsequent APHOs does not yield evidence of this feature
persisting or any backfilling activities at this area. This area was not identified as an anomaly in any
of the subsequent APHOs, and no further investigation is recommended.

APHO61-1960B is described as a cleared area (grading) for cultivation and is located north of AA 3.
This anomaly is not within the general vicinity of AA 3 (see Figure 2-1). Similar to APHO61-
1960A, a review of the subsequent APHOs did not yield evidence of this feature persisting or any
other activities conducted at this area. This area was not identified as an anomaly in any of the
subsequent APHOs. This area was subsequently graded in 1972-1973 as part of the construction of
Wherry Housing. Based on these observations, no further investigation of these areas is
recommended.

APHO61-1960D, APHO61-1960E, and APHO61-1960F. These anomalies are part of SAIC
Anomaly 107 and were identified in the 1960 APHO. These anomalies are located within the Wherry
Housing area, and correspond to locations of cleared/disturbed ground. These areas appear to remain
unfilled through to 1971. In addition, the 1973 construction drawings for Wherry Housing indicate
that these areas were part of grading operations. It is unlikely that these areas would have been
backfilled with construction debris or waste; therefore, no further investigation is recommended.

21.3 APHO62
APHO 62 corresponds to the 1967 SAIC APHO anomaly SAIC 155 (APHO62-1967B in Figure 2-
1).

APHO62-1967B (SAIC 155). This area corresponds to anomalies APHO60-1952D and APHO61-
1960D, and lies within the Wherry Housing area. This area was part of grading operations for the
Wherry Housing; therefore, no further investigation is recommended for this area.

2-2
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2.2 LAND USE

Historically, AA 3 was used as a source of borrow material. Records indicate that some of the
borrow pits and trenches were backfilled with construction debris and later covered with 5 feet or
more of fill soil (IT/OHM 2000). During the RSE investigation, it was confirmed that there is an
average of 4.5 feet of soil cover with isolated areas having 2 feet of soil cover over the construction
debris. Based on a review of historical APHOs and topographic maps, placement of construction
debris occurred between 1972 and 1988. Interviews with former Station personnel indicate that
construction debris generated during the construction of the investigation-derived waste (IDW)
management area at the IRP Site 3 was placed at AA 3.

2.2.1 Future Land Use

Former MCAS El Toro was closed on 2 July 1999. From 1994 to 2002, the County of Orange, the
designated Local Reuse Authority (LRA), proposed a commercial aviation reuse for former MCAS
El Toro. This proposal was submitted as a BRAC Reuse Plan (P&D Consultants Team 1996). In
March 2002, County voters overturned those planning efforts with the passage of Measure W, a
referendum that changed the Orange County General Plan for former MCAS El Toro to a non-
aviation use and recreational theme, with limited development intensities. After the March 2002
vote, the LRA decided that it would not prepare another BRAC reuse plan for the property.
Consequently, the DON decided not to dispose of the property with any particular reuse or
redevelopment plan and that reuse would ultimately be determined by local zoning applicable at the
time of sale.

In November 2003, the city of Irvine annexed the former Station property. The city of Irvine has not
prepared a BRAC Reuse Plan. However, a conceptual Reuse Plan entitled the “Orange County Great
Park” has been prepared and approved by the city of Irvine. This plan calls for mixed reuse with
residential, commercial and recreational open space uses. In July 2005, the DON completed the
process of conveying portions of the former Station through public sale to a private developer. AA 3
is in a parcel zoned as low density residential.

2.3 GEOLOGY

Former MCAS El Toro lies on the southeastern edge of the Tustin Plain, a gently sloping surface of
alluvial fan deposits derived mainly from the Santa Ana Mountains. Silts and clays predominate in
the central and northwestern portion of former MCAS El Toro, and sands predominate in areas near
the foothills. Sandstone and siltstone bedrock outcrops in the foothills. The sands are generally
well-graded and commonly contain clay lenses.

2.4 HYDROGEOLOGY

Former MCAS El Toro is located within the Irvine Irvine Management Zone (formerly the Irvine
Groundwater Forebay), which has been designated by the CRWQCB as a public water supply source
(CRWQCB 1995). The aquifer located directly beneath former MCAS El Toro is not currently used
for the municipal water supply; however, the groundwater near the Station is used for agricultural
purposes.

2-5
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3. PREVIOUS INVESTIGATIONS

Previous investigations at AA 3 include the following:
e Literature and records search;
¢ Site visit and visual inspection;
e Installation of four groundwater monitoring wells and groundwater sampling;
o Installation of three vadose zone vapor wells and soil vapor sampling;
e Geophysical investigation; and,

e Exploratory trenching, including collection of subsurface soil samples for chemical
laboratory analysis.

The sampling locations and other relevant information from previous investigations are presented on
Figure 3-1. A literature and record search was conducted during early 1999, and the BCT conducted
a site visit and visual inspection of the area during August 1999. IT/OHM was contracted to install
monitoring wells and vadose zone wells, conduct a geophysical investigation of the area, advance
exploratory trenches at the site, and conduct a radiological screening survey as part of the
exploratory trenching activity. A technical information package (IT/OHM 2000) compiling the
results of the data was submitted to the BCT.

3.1 WELL INSTALLATION

‘The Technical Information Package (IT/OHM 2000) refers to the monitoring and vadose zone wells

at' AA 3 with “MSCR1” preceding the well numbers; however, this prefix was dropped during the
preparation of the RSE Work Plan. During October 1999, four monitoring wells were installed at the
site (MWO01, MW02, MWO03, and MW04) to evaluate the groundwater elevations and flow direction.
Wells MWO1, MWO02, and MW04 were installed as downgradient wells, and Well MW03 was
installed as an upgradient well. Figure 3-1 shows the locations of these wells.

In October 1999, three vadose zone wells were also installed (PZ1, PZ2, and PZ3). Wells PZ1, PZ2,
and PZ3 have total depths of 22 feet bgs (screened interval 17 feet to 22 feet bgs), 30 feet bgs
(screened interval 25 feet to 30 feet bgs), and 26 feet bgs (screened interval 15 feet to 20 feet bgs),
respectively.

3.2 GROUNDWATER SAMPLING

Two rounds of groundwater sampling were conducted (4 November 1999 and 20 April 2000) at the
four monitoring wells located at AA 3 (MWO01, MW02, MW03, and MW04). The groundwater
samples were analyzed for total petroleum hydrocarbons (TPH), VOCs, metals, mercury,
perchlorate, nitrate, lead, gross alpha and gross beta radiation, and the following radioisotopes:
uranium isotopes, radium, thorium isotopes, americium, and lead*"°.

None of the groundwater samples had concentrations exceeding the maximum contaminant levels
(MCLs) for VOCs, metals, perchlorate, or radionuclides, except as indicated in Table 3-1. Further
discussion on the radionuclides in groundwater at former MCAS El Toro is presented in Section 3.7
of this Report.
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Table 3-1: Summary of Detected Analytes Exceeding MCLs - Groundwater Sampling - Previous

Investigation Q\
TDS Manganese
Secondary Secondary Gross Alpha Total Uranium
Sampling MCL =500 mg/L- | MCL =50 pg/L MCL = 15 pCi/L MCL = 20 pCi/L

WellID | Sample ID Date (mg/L) (ug/L) (pCi/L) (pCi/L))

MWO1 20242-987 11/4/1999 1,760 80.2 34.6 +5.27 NA
20242-1123 | 4/20/2000 NA 20U 27.6 +6.0 38.4

MwW02 20242-984 11/4/1999 1,920 259 23.5+4.29 NA
20242-1124% | 4/20/2000 NA 43.3 28.3 +6.0 31.63

MWQ3 20242-989° 11/4/1999 1,740 20.9 35.5+5.23 NA
20242-1120 | 4/20/2000 NA 20U 356.7+6.8 50.02

MWO04 20242-981 11/4/1999 2,290 48.1 459 + 8.5 56.01
20242-1122 | 4/20/2000 NA 20U Greater than 15 NA

Notes:

NA = not analyzed

Hg/L = micrograms per liter pCi/L = picocuries per liter

mg/L = milligrams per liter U = not detected

ID = identification TDS = total dissolved solids

MCL = maximum contaminant level

Values shown in bold text are above MCLs.

# Chromium was reported at 357 pg/L.

P Selenium was reported at 50.3 pg/L.

3.3  PERIMETER SOIL GAS SAMPLING TN

Two rounds of soil vapor sampling were conducted on 4 November 1999 and 24 July 2000 at each of
the three wells (PZ-1 through PZ-3). The samples were analyzed for VOCs and fixed gases (carbon
dioxide, carbon monoxide, methane, nitrogen, and oxygen).

Methane was not detected in any of the samples; all VOCs that were detected were at concentrations
below 1 microgram per liter (ug/L). The detected compounds for each vadose zone well for both
sampling events are given in Table 3-2.

Table 3-2: Summary of Detected Analytes - Perimeter Soil Gas Sampling - Previous Investigation

Well | Sampling
ID Date Detected Compounds
PZ1 . 11/4/1999 | Dichlorodifluoromethane
7/24/2000 | Chloromethane, m/p-xylene, toluene
PZ2 | 11/4/1999 : Acetone, dichlorodifluoromethane, tetrachloroethene
7/24/2000 : 1,2,4-trimethylbenzene, acetone, carbon disulfide, chloromethane, m/p-xylene, toluene
PZ3 : 11/4/1999 | All sample results were below the reporting limit
7/24/2000 | 1,1-dichloroethane, 4-ethyltoluene, 1,2,4-trimethylbenzene, acetone, benzene, carbon disulfide,
chloromethane, chloroethane, chloroform, dichlorodifluoromethane, ethylbenzene, m/p-xylene,
o-xylene, toluene, vinyl chloride
Notes:

ID = identification
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34 GEOPHYSICAL INVESTIGATION

A geophysical investigation was conducted between 9 and 18 February 2000, by IT/OHM to screen
the site for buried metallic debris and fill soil. Geophysical techniques included magnetic and
electromagnetic (EM) induction. The magnetic data revealed the presence of several large areas
(indicative of the presence of buried metallic debris), including a large trench in the southwest
portion of the survey area (anomaly A-1) and a large disposal area in the northeast portion of the
survey area (anomalies A-2 and A-3) (Figure 3-1). Buried debris also appeared to have accumulated
at the Station at a slope along the northeastern edge of the survey area (anomaly A-4). Additionally,
several buried metallic objects or small accumulations of debris (anomaly A-5) were identified
southwest of the trench (referred to as anomaly A-1), and numerous very small pieces of metallic
debris were identified southeast of Trench A-1. The low magnitudes of the magnetic anomalies
indicated that the metallic debris to be deeper than 5 feet in much of the site.

The EM-31 conductivity data revealed the presence of a large area of elevated electrical conductivity
in the central portion of the survey area (Anomaly A-6). This area was interpreted as containing
fine-grained, clayey soil near the surface. Because much of the native soil at the site appears to
consist of low-conductivity, clean sands deposited by the Agua Chinon Wash, it is likely that the
conductive soil in the middle of the site is imported fill material. The surface area over which
geophysical surveys were conducted encompasses nine acres, and anomalies were identified over
much of the surveyed area. Figure 3-1 shows the results of this geophysical investigation.

3.5 EXPLORATORY TRENCHING AND SUBSURFACE SOIL SAMPLING

Exploratory trenching was conducted during March 2000 and generally confirmed the results of the
geophysical survey. Eighteen trenches/pits (1E to 8E, H1, H3 to H9, and, 9E and H2, each of which
consists of two trenches) were excavated at the site. Subsurface soil sampling was conducted during
trenching.

Twenty-two soil samples (plus two duplicates) were collected from the trenches at depths ranging
from 4 feet to 35 feet bgs. One-third of the soil samples analyzed were collected from depths of 4
feet to 10 feet bgs, with all remaining samples collected from greater depths. These soil samples
were analyzed for TPH (both gasoline and diesel ranges), VOCs, semivolatile organic compounds
(SVOCs), and metals (including mercury). Two of the 24 soil samples were also analyzed for
dioxins/furans, asbestos, and perchlorate.

The analytes that were detected in the samples were predominantly TPH and arsenic. Two of the
24 samples analyzed for arsenic exceeded both the background levels and the preliminary
remediation goals (PRGs). The remaining detections of arsenic were within the Station-wide
background levels. Lead and benzo[a]pyrene (B[a]P) were detected in a single sample each, and both
analytes had concentrations that exceeded the residential PRGs (EPA 2004b). The two soil samples
(Trench 4E at 6 feet bgs and Trench H3 at 4 feet bgs) that were analyzed for dioxins and furans had
detected concentrations of 1,2,3,4,6,7,8-heptachlorodibenzodioxin (HPCDD), HPCDD (total),
heptachlorodibenzofuran  (HPCDF)  (total), hexachlorodibenzofuran (HXCDF) (total),
octachlorodibenzodioxin (OCDD), and octachlorodibenzofuran (OCDF). The calculated toxicity
equivalency quotients (TEQs) for the samples (0.424 picograms per gram [pg/g] — 6 feet sample
from Trench 4E and 0.0476 pg/g — 4 feet sample from Trench H3) were below the residential PRG of
3.9 pg/g for dioxins/furans. Table 3-3 presents the details of the subsurface soil sampling and
Table-3-4 presents the summary of detected analytes of samples collected at various depths. Trench
locations are shown on Figure 3-1.
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Table 3-3: Details of Subsurface Soil Sampling from Trenches - Previous Investigation

Trench
Number

Reason

Location

Materials Found

Depth
Sample ID (feet bgs)

1E

Bisected a
portion of
Anomaly A-1

Orientation - NW to SE

Location - Southwestern

portion of A-1, approximately

24 feet from the fence

demarcating the boundary.

Excavated material was
found to consist of clays
and sands.

Abundant quantities of
concrete, rebar, and
metallic debris.

20242-1096 16

20242-1101 20

20242-1099 22

2E

Intersecting
anomalies A-2
and A-3

Orientation - SW to NE

Location - Northeastern
portion of the site.

A strong petroleum odor
was noted at 5 feetto 7
feet bgs.

Soil sample, 20242-
1102, was collected at
the location of strong
petroleum odor and
analyzed for TPH
diesel, gasoline, VOCs,
SVOCs, metals,
perchlorate, asbestos,
dioxins and furans.
Detected analytes
included TPH as diesel
(5,600 mg/kg), acetone
(100 pg/kg), methylene
chloride (9.2 pg/kg) and
inorganic compounds.

Construction debris was
encountered from 9 feet
to 22 feet bgs.

20242-1102 4

20242-1103 22

3E

Intersecting
Anomalies A-1
and A-6

Orientation — NE to SW

Location - North-central
portion of the site.

Debris was encountered
from 16 feet to 23 feet
bgs. However, minor
debris was encountered
between 6 feet and 16
feet bgs.

20242-1110 22

20242-1114 22

20242-1115 35

4E

Intersecting
Anomaly A-2

Orientation — North to East

Location — NE corner of the

site near the northern edge.

A strong, sweet
chemical odor was
noted from 3 feetto 5
feet bgs.

Soil sample, 20242-
1109, was collected at
the location of strong
sweet chemical odor
and analyzed for TPH
diesel, gasoline, VOCs,
SVOCs, metals,
perchlorate, asbestos,
dioxins and furans.

Detected analytes
included TPH as diesel
(170 mg/kg), acetone
(46J pg/kg), methylene
chloride (9.2 pg/kg),

20242-1109 6
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Table 3-3: Details of Subsurface Soil Sampling from Trenches - Previous Investigation
Trench Depth
Number : Reason Location Materials Found Sample ID (feet bgs)
AE low concentrations of
(Contd’) dioxins and furans, and
inorganic compounds.
Concrete, rebar,
polyvinyl chloride (PVC)
plastic bags, and heavy
construction debris
were encountered from
8 feet to 23 feet bgs.
5E Intersecting Orientation — NE to SW Heavy construction 20242-1108 10
Anomalies A-2, Locati Central porti £ debris and large
A-3and A-6 ﬁ"a%ﬂ — Lentral portion O+ grangdiorite boulders 20242-1107 22
e site. were encountered from
7 feet to 20 feet bgs.
The extension trench 202421117 22
had scattered debris
‘a)ir;)decontalned asbestos 20242-1118 225
' (dup)
6E Intersecting Orientation — The orientation | Construction, rubble, 20242-1104 22
Anomaly A-2 of the trench was NE to SW | and metal debris were
Location — NE portion of the ?onggufgteetrggsfrom 2 feet
site, near the hill. The )
northeastern extension of
the trench extended to the
northeasterly toe of the
slope.
7E Bisecting a Orientation — NE to SW A single soil pile was 20242-1116 22
portion of . . located near the trench.
Anomaly A-1 L._ctxmtlﬂ y S\t/t:/ pfo rtion of the | Gonstruction debris,
Z' e cose;_to the etn%e plastic, metal pipes, and
emarcating the study area. | ;qpat0s pipes were
encountered from 4 feet
to 22 feet bgs.
8E Intersecting Orientation — North to South | Asphalt concrete, with — —
portion of . - thicknesses ranging
Anomaly A-2 L.—om —NE portion of the | g5 2 inches to 3.5
site. inches, was located at
depths of 10 feet to 12
feet bgs and was
logged as a possible
road or a cover.
9E Bisecting a QOrientation — NE to SW Construction debris, — —
portion of . . plastic, metal pipes, and
Anomaly A-3 L._ct)cm — NW portion of the asbestos pipes were
site. encountered from 4 feet
to 22 feet bgs.
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Table 3-3: Details of Subsurface Soil Sampling from Trenches - Previous Investigation
Trench Depth
Number : Reason Location Materials Found Sample ID (feet bgs)
HA1 Intersecting Orientation — East to West Metal and plastic debris | 20242-1098 10
Anomaly A-3 . . were encountered in the
and was Loc_atlo_q — Lower SE portion trenches.
extended of the site.
beyond A-3
until the limits
of debris were
delineated
H2 Trench and its | Orientation — NE to SW Concrete, wood, metal 20242-1097 6
extension . . . | debris, and plastic were
bisect Locﬂ — Central portion of | encountered in the
Anomalies A-3 &e sr|1te toward Agua Chinon trenches.
and A-6. ash.
H3 Intersecting Orientation — NW-SE to E-W | Some concrete debris 20242-1095 4
Anomaly A-6 . . was encountered in the
Location — Central portion of trench
the site. ’
H4 Intersects Orientation — NW-SE to E-W | Construction debris and | 20242-1112 7
Anomalies A-5, Locati Central porti f domestic refuse, such
A-6, and A-1 zocation —L.entral portion of | 54 ik containers, were
the site south of Pusan Way. encountered in the 20242-1113 7.5
trench. {dup)
H5 Intersects Orientation — NW to SE Construction debris 20242-1111 7
Anomaly A-3 . including concrete
Location — Center of rebar, metal debris
Zouthe?hs_tem \t/)\;)unr:iary near plastic, and rubber were
gua Lhinon Y¥ash. encountered in the
trench.
H6 Intersects Orientation — North to South | Some debris was 20242-1106 6
Anomaly A-2 encountered in the
Location — Near the trench.
boundary of the site along
Aqua Chinon Wash.
H7 Intersects Orientation — NE to SW Some debris was 20242-1105 18
Anomaly A-2 . encountered in the
Location — Near the trench
boundary of the site along )
Aqua Chinon Wash.
H8 Intersects Orientation — NW to SE Some debris was 20242-1100 14
Anomaly A-3 Location — Near the NW s’gﬁzﬁntered in the
boundary of the site along ’
Pusan Way.
H9 Intersects Qrientation — NW to SE Some debris was — —
Anomaly A-6 Location — Central portion of ﬁgﬁzﬁntered in the
the site. ’
Notes:

pg/kg = micrograms per kilogram
bgs = below ground surface

ID = identification

mg/kg = milligrams per kilogram
NE = northeast

NW = northwest

SE = southeast

SW = southwest

SVOCs = semivolatile organic compounds
TPH = total petroleum hydrocarbons
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Table 3-4: Summary of Detected Analytes - Subsurface Soil S
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U = indicates the analyte was not detected at or above the stated limit.
UJ = indicates the analyte was not detected at or above the stated limit. The sample detection limit is an estimated value.

J =indicates an estimated value.
mg/kg = milligrams per kilogram
Mg/kg = micrograms per kilogram

pg/g = picograms per per kilogram

NA = not analyzed
ID = identification

TPH = total petroleum hydrocarbons
EPA = Environmental Protection Agency
PRG = preliminary remediation goal
VOCs = volatile organic compound
SVOC = semivolatile organic compound
AA3 = Anomaly Area 3

RSE = Removal Site Evaluation
TEQ = toxicity equivalency quotient

Sample ID:]  20242-1095 20242-1102 20242-1109 20242-1106 20242-1097 20242-1112 202421111 20242-1113 20242-1098 20242-1108 20242-1100 20242-1105 20242-1096 20242-1099 20242-1101 20242-1103 20242-1110 20242-1114
) Location ID:|  AA3-H3-01 AA3-2E-01 AA34E-O1 AA3-H6-01 AA3-H2-01 AA3-H4-01 AA3-H5-01 AA3-H4-01 AA3-H1-01 AA3-5E-02 AA3-H8-01 AA3-H7-01 AA3-1E-01 AA3-1E-02 AA3-1E-03 AA3-2E-02 AA3-3E-01 AA3-3E-02
S Sample Type: Regular Regular Regular Regular Regular Regular Regutar Duplicate Regular Regular Regular Regutar Regular Regular Regular Regular Regular Regular
Sample Date: 03/06/96 03/07/96 03/07/96 03/07/96 03/06/96 03/08/96 03/08/96 03/08/96 03/06/96 03/07/96 03/06/96 03/07/96 03/06/96 03/06/96 03/06/96 03/07/96 03/08/96 03/08/96
Parameter Sample Depth : 4.0 feet 4.0 feet 6.0 feet 6.0 feet 6.0 feet 7.0 feet 7.0 feet 7.5 feet 10.0 feet 10.0 feet 14.0 fest 18.0 feet 16.0 feet 22.0 feet 20.0 feet 22.0 feet 22.0 feet 22.0 feet
TPH (EPA Method 8015M) Units
TPH as Diesel ma/kg 11U 5600 170 107V 150 42 12 79 109U 15 10.6 U 150 160 61 12U 130 63 110
VOCs (EPA Method 8260)
2-Butanone (MEK) pg/kg 160 U 79U 62 U 53U 120U 64 U 53 U 65U 60 U 50U 59 U 160U 73U QU 78U 66 U 67 U 52J
Acetone pg/kg 160 U 100 46 J 53U 120 U 50 J 374 80 60 U 66 59U 334 73U 90 U 78U 50J 40J 230 J
Benzens pg/kg 16U 79U 62U 53U 12Uu 64U 53U 1.74 66U 5U 58U 16U 73U gu 7.8 U 66U 67U 63U
Methylene chloride palkg 16U 9.2 62U 53U 12Uu 64U 53U 65U 68U 5U 59U 144 73U 9u 7.8U 7.7 67U 63U
Styrene pg’kg 16 U 79U 6.2 U 53U 12U 64U 53U 6.5 U (1Y) 5U 59U 16U 73U LAY 7.8 U 6.6 U 6.7U 63U
SVOCs (EPA Method 8270)
Benzo[a)anthracene ng/kg 360 U 21000 U 1800 U 350 U 1800 U 1800 U 270 J 1800 U 360 U 380 U 350 U 3500 U 1700 U 390 U 400 U 2000 U 400 U 3800 U
Benzo[a]pyrene pg/kg 280U 16000 U 190 U KERY) 1400 U 1300 U 230 1400 U 270U 38U 270U 2700 U 140 J 39U 300U 1500 U 310U 2900 U
Benzo[b]fluoranthene pakg 360 U 21000 U 1800 U 350 U 1800 U 1800 U 440 1800 U 360 U 380 U 350 U 3500 U 1700 U 390 U 400 U 2000 U 400 U 3800 U
Chrysene pakg 360 U 21000 U 1800 U 350 U 1800 U 1800 U 250 J 1800 U 360 U 380 U 350 U 3500 U 1700 U 390 U 400 U 2000 U 400 U 3800 U
Diethyl phthatate pg/kg 360 U 21000 U 1800 U 96 J 1800 U 1800 U 260 J 1800 U 360 U 380 U 350 U 3500 U 1700 U 390 U 100 4 2000 U 400 U 3800 U
Fluoranthene pg/kg 360 U 21000 U 1800 U 350 U 1800 U 1800 U 600 1800 U 360 U 380 U 350 U 3500 U 1700 U 380 U 400U 2000 U 400 U 3800 U
Indeno[1,2,3-cd]pyrene pa/kg 360 U 21000 U 190U 3BU 1800 U 1800 U 81 1800 U 360 U 38U 350 U 3500 U 63J 39UV 400 U 2000 U 400 U 3800 U
Phenanthrene pg/kg 360 U 21000 U 1800 U 350U 1800 U 1800 U 140 J 1800 U 360 U 380 U 350 U 3500 U 1700 U 380 U 400 U 2000U 400 U 3800 U
Pyrene pa/kg 360 U 21000 U 1800 U 350 U 1800 U 1800 U 450 1800 U 360 U 380 U 350 U 3500 U 1700 U 390 U 400 U 2000 U 400 U 3800 U
Metals (EPA Method 60108)
Antimony ma/kg 11W 105U 12y 107U 11U 107U 106 U 109U 10.9 UJ 114U 10.6 UJ 107U 46 J 122U 12U 121U 122U 115U
Arsenic ma/kg 3.05 212 249 1.81 4.63 459 2.85 4.35 3.45 3.23 3.98 1.85 21 4.04 6.78 6.47 4.92 6.56
Barium mg/kg 112 79.4 ‘76 73 101 104 62.3 106 98.3 83.5 79.7 83.8 360 156 156 101 86.8 100
Benfllium mg/kg 459 U 284 U .208 U 219 U 361U 459 U 215U 407 U 419U 391U 533 U 253U 63U 558 U 618 U 419U 35U 467 U
Cadmium ma/kg 11U 105U 112U 107V 1.1U 1.07U 1.06 U 1.09 U 1.09 U 1.14U 1.06 U 1.07 U 242 1.2U 1.2U 1.35 122U 115U
Chromium ma/kg 10.2 104 7.04 44 13.2 15.8 129 16.9 12.3 9.16 13.2 6.88 53.1 14.9 211 23.8 16 14.1
Cobalt mg/kg 3.73 5.33 3.09 2.54 4.18 5.8 2.97 452 432 3.5 6.1 2.92 72.8 6.74 4.97 4.03 221 4.31
Copper mg/kg 6.56 10.7 6.48 3.04 9.28 12.7 5.82 12.6 6.56 6.2 1.3 4.35 2040 12.4 7.8 17.2 4.3 258
Lead mg/kg 5.47 9.36 9.72 222 124 14.7 3.87 11.9 3.58 3.56 34 6.47 677 442 5.1 24.6 2.96 6.13
Manganese mg/kg 2114 231 156 144 2144 250 145 213 1814 123 1254 149 1350 4 270 J 1854 175 124 169
Molybdenum mg/kg 22W 21U 224U 214U 219 UJ 215U 213U 217U 213 UJ 229U 2134 2.14U 490 J 3.2U 24 U4 7.81 245V 23U
Nickel mg/kg 7.14 13.7 5.03 214 U 8.79 11.6 7.98 10.3 8.07 5.15 9.7 4.92U 25.4 10.7 11.5 9.87 6.61 8.51
Selenium mg/kg 11U 1.05 U 112U 107U 11U 107U 1.06 U 1.09 U 1.09 U 1.14 U 1.06 U 1.07U 34 1.2U 1.2U 121U 122U 115U
Thallium mg/kg 119U 1.05 U 1.12U 107U 1.32 U 107U 1.06 U 1.09 U 1.09 U 1.14 U 1.06 U 1.07U 3.98 1.2U 122U 121U 122U 115U
Vanadium mg/kg 274 35.6 19.7 16.9 27.3 285 18 26.9 32.6 22.8 379 20 38.1 43.4 43.2 39.7 25.8 33.8
Zinc ma/kg 37.7J 459 J 35.9 26.2 43 J 50.7 26.2 459 384 J 32.5 3414 275J 6030 J 88 J 52.6 J 724 34.7 376
ioxins/Furans (EPA Method 8290)
(,2,3,4,6,7,8-HPCOD pa/g 43J NA 39 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2,3,4,6,7,8-HPCDF pg/g 1.70 NA 27UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2.3.4,7,8,9-HPCOF pg/g 0.72U NA 0.93 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2.3,4,7,8-HCDD _pa/g 064U NA 0.86 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HCOF pa/g 041U NA 0.68 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HCDD p9/g 0.68 U NA 1.5 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2.3,6,7,8-HCDF pPg/g 039 U NA 0.66 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2,3,7,8,9-HCDD pa/g 0.91 U NA 110 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,.8,9-HCDF pa/g 0.77 U NA 0.80 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDD pa/g 0.82 U NA 1.2V NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PECDF pg/g 049 U NA 0.74 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3.4,6,7,8-HCDF pa/g 042U NA 071U NA NA - NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4.7,8-PECDF pg/g 043U NA 073 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3.7,8-TCDD pg/g Q.79 U NA 078 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCOF pg/g 042U NA 0.66 WJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
HPCDD:s (total) pa/g 8.6 NA 66 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
HPCDFs (total) pg/g 1.8 NA 684 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
HCDDs (total) pa/g 0.88 U NA 414 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
HCDFs (total) palg 0.77 U NA 1.6 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCcDD Pg/g 40 NA 330J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCODF pg/g 59J NA 10J NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PECDDs (total) pa/g 082U NA 12U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PECDFs (total) pa/g 0.77 U NA 20U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TCDDs (total) pg/g 0.79 U NA 0.78 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TCDFs (total) po/g 054U NA 0.66 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
TEQ (Total 2,3,7,8-TCDD) pg/g 0.048 NA 0.424 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NOTES:
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- Table 3-4: y of Detected Analytes - Subsurface Soil - Pr I tigation
\ Sample ID:|  20242-1107 20242-1117 20242-1118 20242-1104 20242-1116 20242-1115
/i Location ID:] AA3-5E-01 AA3-5E-03 AA3-5E-03 AA3-6E-01 AA3-7E-01 AA3-3E-03
K Sample Type: Regular Regular Duplicate Regutar Regular Regular
Sample Date: 03/07/96 03/09/96 03/09/96 03/07/36 03/08/86 03/08/96
Parameter Sample Depth : 22.0 feet 22.0 feet 22.5 feet 22.0 feet 22.0 feet 35.0 feet
TPH (EPA Method 8015M) Units
TPH as Diesel mag/kg 13 220 130 260 370 1100
VOCs (EPA Method 8260)
2-Butanone (MEK) pg/kg 52 U 10J 134 00U 52U 14
Acetong pgkg 46 J 31J 98 100 J 52U 77
Benzene ug/kg 52U 59U 59U 10U 52U 59U
Methylene chloride pg/kg 524 324 34 1 3J 274
Styrene pg/kg 52U 59 U 59U 10U 32 59U
SVOCs (EPA Method 8270)
Benzofa]anthracene ug/kg 390 U 780 U 3390 U 3800 U 10000 U 30U
Benzo[ajpyrens vg/kg 290 U 590 U 290 U 2900 U 1000 U 290 U
Benzo[b]fluoranthene pg/kg 390U 780 U 30U 3800 U 10000 U 3N U
Chrysene pg/kg 3 U 780 U 3% U 3800 U 10000 U 390 U
Diethyl phthalate pa/kg 3%0 U 780 U 330U 3800 U 10000 U 30 U
Fluoranthene ug/kg 390 U 780 U 3s0 U 3800 U 10000 U 30U
Indeno{1,2,3cd]pyrene ug/kg 390 U 780 U 390 U 3800 U 1000 U 3%0 U
Phenanthrene pg/kg 390 U 780 U 390 U 3800 U 10000 U 30U
Pyrene ug/kg 390 U 780 U 390 U 3800 U 10000 U 390 U
Metals (EPA Method 6010B)
Antimony mg/kg 11.7U 18U 1nz7u 115U 104U 117U
Arsenic mg/kg 7.74 3.25 3.05 2.99 26 4.82
arium mg/kg 68.5 88.6 93.5 95.5 55.5 98.1
Beryllium mg/kg 378 U 357 383 302 U .29 499
Cadmium mg/kg 117 U 118 U 117U 115U 1.84 117 U
Chromium mg/kg 8.3 7.29 8.08 9.34 10.8 1.2
Cobalt mg/kg 3.43 3.27 36 355 6.97 436
Copper mg/kg 4.79 7.48 7.12 6.92 1.1 7.9
Lead mg/kg 3.7 4.73 3.93 553 122 4.39
Manganese mg/kg 9.2 138 136 168 181 107
Molybdenum mg/kg 235U 237UV 235U 228U 2074 2344
Nickel mg/kg 5.32 7.28 74 6.79 8.26 7.12
Selenium mg/kg 117U 1.18U 1.17 U 115U 1.04 U 117U
Thallium mg/kg 117 U 1.18 U 117U 115U 1.04 U 117U
Vanadium mg/kg 20.8 20.6 226 259 216 26.8
“Tine mg/kg 21.9 375 34.7 33.2J 146 325
Noxins/Furans (EPA Method 8290)
_1,2,3.4,6,7.8HPCDD pa/g NA NA NA NA NA NA
"1,2,3,4,6,7,8-HPCDF pg/g NA NA NA NA NA NA
1,2,3,4.7,8.9-HPCDF pg/g NA NA NA NA NA NA
1,2,3,4,7,8-HCDD po/g NA NA NA NA NA NA
1.2,3,4,7,8-HCDF pg/g NA NA NA NA NA NA
1,2,3,6,7,8-HCOD pg/lg NA NA NA NA NA NA
1,2,3,6,7,8-HCDF pa/g NA NA NA NA NA NA
1,2.3,7,8,9-HCDD pg/g NA NA NA NA NA NA
1,2,3.7.8,9-HCDF pg/g NA NA NA NA NA NA
1,2.3,7.8-PECDD pa/g NA NA NA NA NA NA
1,2,3.7,8-PECDF pa/g NA NA NA NA NA NA
2,3,4,6,7.8-HCDF pa/g NA NA NA NA NA NA
2,3.4,7,8-PECDF pao/g NA NA NA NA NA NA
2,3,7.8-TCDD pg/g NA NA NA NA NA NA
2,3,7,8-TCDF pa/g NA NA NA NA NA NA
HPCDDs (total) pg/g NA NA NA NA NA NA
HPCDFs (total) pg/g NA NA NA NA NA NA
HCDD:s (total) pa/g NA NA NA NA NA NA
HCDFs (total) pa/g NA NA NA NA NA NA
oCcDD polg NA NA NA NA NA NA
OCDF pg/g NA NA NA NA NA NA
PECDD:s (total) palg NA NA NA NA NA NA
PECDFs (total) pg/g NA NA NA NA NA NA
TCDDs (total) pglg NA NA NA NA NA NA
TCDFs (total) pa/g NA NA NA NA NA NA
TEQ (Total 2,3,7,8-TCOD) pg/g NA NA NA NA NA NA
N
}
/
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3.5.1 Radiological Screening During Trenching

Radiological screening was conducted as part of the trenching activity. The radiological screening
was categorized as an initial characterization. The screening log indicates that the radiological
readings of beta/gamma and alpha were within or equal to background concentrations. A detailed
soil radiological evaluation of the site is presented in Section 3.7 as part of the Station-wide
radiological survey.

3.6 DELINEATION OF WASTE PLACEMENT

The primary objective of the trenching in March 2000 was to supplement and verify the results of the
geophysical survey conducted during February 2000. The results of trenching also provided
information on the characteristics and delineation of the debris placed at the site. However, even
though waste delineation was not the primary objective, a few of the trenches were excavated to the
limits of waste placement (Table 3-3 and Figure 3-1).

In order to provide boundaries for the sampling design of the RSE investigation, tentative waste
placement boundaries were estimated using the pre-waste placement and post-waste placement
topographs. The record search revealed the existence of pre-waste placement (circa 1972, with 2-foot
contour intervals) and post-waste placement (1990, with 2-foot contour intervals), (Figures 3-1 and
3-2, respectively, of the Work Plan). The pre- and post-waste placement topographic maps and the
cross sections generated using these topographs were used to estimate the lateral extent of the waste
placement, the interface of the fill material with the native soil, the volume of the fill, and depth of
water relative to the fill material.

The lateral extent (boundary) was further verified by evaluating the borehole logs. A review of the
borehole logs of the vadose zone wells (PZ1, PZ2, and PZ3) and the monitoring wells (MWO1,
MWO02, and MWO04) did not reveal any evidence of debris. Logs of Trenches H4, HS5, H6, H7, HS,
7E, and 8E (which extended across the perimeter of AA 3) also defined the limits of waste
placement. A detailed description of waste delineation is presented in the RSE Work Plan (Earth
Tech 2002a).

As a result of this delineation activity, the maximum depth of waste was estimated at approximately
25 feet to 30 feet bgs. Figure 3-1 shows the lateral extent of waste. These cross sections and the
tentative waste placement boundary were used in the decision-making process for the RSE sampling
design. However, the waste placement boundaries were refined based on the RSE trenching activity
and are presented in Section 6.1 of this Report.

3.7 EVALUATION OF RADIONUCLIDES
3.7.1 Groundwater

Investigations previously conducted at former MCAS El Toro identified radionuclides (gross alpha
and gross beta emissions) in groundwater at concentrations exceeding Federal drinking water
standards (Earth Tech 2001). Table 3-1 shows the radionuclide concentrations exceeding the
drinking water standards in the groundwater collected from AA 3. The Phase I radionuclide
evaluation at the former landfill sites (IRP Sites 2, 3, and 5) and the Explosive Ordnance Disposal
(EOD) Range (IRP Site 1) concluded that the origin of the radionuclides in the groundwater is
natural, and not anthropogenic. An additional Phase II investigation was conducted by Earth Tech in
2001 and was documented in a Technical Memorandum (Earth Tech 2001). The study confirmed
that there was no evidence that the gross alpha and gross beta emissions detected at former MCAS El
Toro were caused by Marine Corps activities. The report recommended that once the results of the
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ongoing radiological survey are available, the current monitoring for radionuclides be reevaluated. In
addition, no further evaluation of the origin of the radionuclides in groundwater was deemed
necessary.

3.7.2 Sail
3.7.2.1 HISTORICAL RADIOLOGICAL ASSESSMENT

The Historical Radiological Assessment (HRA) was conducted to identify sources of radioactive
material/contamination and assess the likelihood of contaminant migration, thereby identifying sites
that needed further action. The HRA also provided initial classification (impacted or non-impacted)
for former MCAS El Toro sites. The HRA included the review of the Navy, former MCAS El Toro,
and NAVFAC SW correspondence, historical files and related reports, personnel interviews, site
inspections, and limited informal surveys. The HRA for former MCAS El Toro was issued in May
2000 (Weston 2000a).

3.7.2.2 RADIOLOGICAL SURVEY PLAN

Based on information provided in the HRA, a Radiological Survey Plan (Weston 2000b) was
prepared to outline the specifications for additional radiological characterization of sites selected
based on the HRA at former MCAS El Toro. The HRA and the Radiological Survey Plan identified
the main radioisotopes of concern at former MCAS El Toro, as radium (Ra-226) and strontium (Sr-
90), which were historically used in aircrafts stationed at the Station. Other radioisotopes that may
have been present at former MCAS El Toro include thorium (Th-232), cobalt (Co-60), krypton (Kr-
85), and tritium (Hydrogen [*H]).

A Sampling Amendment to the Radiological Survey Plan was issued in February 2004 for final
radiological characterization of the Station. The on-site radiological characterization and laboratory
analyses were conducted in June 2001 through November 2001 and March 2004. Results of the
surveys were presented in the Draft Radiological Release Report (Weston 2004) for IRP Sites 3
and 5, AA 3, and Building 244 at former MCAS El Toro.

The radiological surveys for the sites were performed using high-density techniques to detect surface
radiation in accordance with the guidelines contained in the Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM), Nuclear Regulatory Commission (NRC) and Regulatory Guide
(NURGE 1575). The high-density survey electronically mapped all survey data using global
positioning system (GPS) coordinates. Solid samples were collected from each outdoor site and
analyzed for radionuclides of interest to augment the scan survey data.

The derived concentration guideline level (DCGL) for the sites was established. For outdoor sites,
including AA 3, the property was acceptable for unrestricted use if residual radioactivity in soil
distinguishable from background radiation met the following criteria:

« Radionuclide Concentration

Based on the proposed reuse of AA 3 site, the DON established the residual radiological release
criteria, DCGL,, which is the DCLG for average areas over a wide area, used with statistical
tests, for Ra-226 at 1 picocuries per gram (pCi/g) above former MCAS El Toro background.
This level was established as a result of discussions with the EPA and the California DHS during
the BCT meeting of 6 February 2003.

3-14
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The radiological analyses performed on 15 reference soil samples collected throughout the
Station, yielded a background soil concentration of Ra-226 at former MCAS El Toro of 1.05
pCi/g. Using a DCGL,, of 1 pCi/g, the total Ra-226 DGCL for the Station was set at 2.05 pCi/g.

= Dose

Residual radioactivity (due to Ra-226) distinguishable from background radiation results in a
total effective dose equivalent (TEDE) to an average member of the residential receptor that does
not exceed 25 millirem per year (mrem/y), as required by 10 Code of Federal Regulations (CFR)
20, Subpart E, and the residual radioactivity has been reduced to levels that are as low as
reasonably achievable (ALARA) (10 CFR 20.1402).

To ensure ALARA was met, the DON demonstrated that the radiological surveys and sampling
results not only yielded a TEDE less than 25 mrem/y, but the average Ra-226 concentration did
not exceed the "Interim Screening Value for soil surface contamination level” specified in
Table 3 of the Federal Register Volume 64, Number 234, Page 68395.

=  Risk

Residual Ra-226 corresponds to the NCP defined risk range of 10™ to 10°® and consideration of
uncertainties, including inherent spatial and measurement variability in Ra-226 concentration,
and uncertainties in risk assessment, indicates that the level of Ra-226 exposure at the sites is in
the range of the background for a residential receptor.

3.7.2.2.1 AA 3

A detailed description of the survey activities, results, analyses and recommendations are presented
in the Draft Radiological Release Report for IRP Sites 3 and 5, AA 3 and Building 244 (Weston
2004).

A total of 56,270 survey readings were recorded over the survey area of approximately nine acres
using the tractor-trailer eight-detector assembly and the single detector backpack GPS survey. The
highest individual detector reading was 26,156 counts per minute (cpm).

A sample was collected from the area with the highest reading in contiguous homogenous locations
that were representative of several areas in question. Subsequent to the sampling of the area
containing the elevated readings, 21 additional random-systematic/judgmentally located samples
were collected to ensure that sufficient solid samples were analyzed to fully characterize the site. The
Ra-226 concentrations in the samples ranged from 0.97 pCi/g to 2.29 pCi/g (slightly above the
DCGL of 2.05 pCi/g). Two of the 21 solid samples contained Ra-226 concentrations slightly above
the DCGL of 2.05 pCi/g (2.17 pCi/g and 2.29 pCi/g). The survey and sampling data from the site
resulted in an average Ra-226 concentration of 1.54 pCi/g, which is below the DCGL.

Using the two survey points that exceeded the DCGL, a Wilcoxon Rank Sum (WRS) test was
performed for the high-density survey at AA 3. The results indicate that the site passed the statistical
test and met the release criterion. The WRS test was performed on the solid sample results and it was
determined that the alternate hypothesis was met and that the site meets the release criterion.

Based on the average solid sampling results, a NRC DandD Screening Code program calculation was

performed. For a residual Ra-226 soil concentration of 0.49 pCi/g (1.54 pCi/g minus 1.05 pCi/g
[background]), the DandD Screening Code Residential Scenario Program yielded a TEDE of
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20.1 mrem/y. The 95 percent confidence interval for the 0.9 percentile value of the TEDE is 19
mrem/y to 20.9 mrem/y (i.e., within the annual limit of 25 mrem/y specified in the 10 CFR 20).

Based on the average incremental Ra-226 concentration of 0.49 pCi/g, the assessed risk to a
residential receptor, using the residential scenario for the PRGs Superfund Risk Calculator, is
3.95 x 107, within the NCP defined range of 10 to 10 to a residential receptor.

Based on the survey data, soil sample analyses results, statistical test results, and TEDE and risk
calculations, it was concluded that the surface of AA 3 contains radiation levels which are present as
a result of natural radioactivity contained in ground surface materials (e.g., gravel, crushed rock,
etc.). The AA 3 surface is therefore considered to meet the radiological criteria for unrestricted use.
It was also concluded that the level of Ra-226 exposure at AA 3 is in the range of the Station-wide
background for a residential receptor. Therefore, it was recommended that Ra-226 be removed from
the list of chemicals of potential concern (COPCs) for AA 3 and further evaluation under the
CERCLA process. The California Department of Health services concurred with these conclusions
and stated that historical documentation indicated that the sites could be reclassified as non-impacted
and therefore are acceptable for unrestricted release (CDHS 2007). These findings will be presented
in the AA 3 Record of Decision (ROD).

~
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4. RSEINVESTIGATION

The field investigation program for AA 3 was developed using the EPA DQO process (EPA 2000a).
The RSE field investigation program was designed to supplement the data gathered from previous
investigations and also assist in providing enough information to evaluate future response action for
the site.

This section describes the procedures employed to address the DQO questions identified in the RSE
Work Plan (Earth Tech 2002a). All RSE investigation activities were performed in accordance with
the Sampling and Analysis Plan (SAP), Appendix A (Earth Tech 2002a), quality assurance
procedures listed in the Work Plan (Earth Tech 2002a) and the Final Health and Safety Plan (Earth
Tech 2002b).

In addition, field activities were performed in general accordance with the following guidance
documents: CLEAN Health and Safety Manual; CLEAN II Standard Operating Procedure (SOP) 3,
Borehole Logging; CLEAN II SOP 4, Soil Sampling; CLEAN II SOP 5, Monitoring Well Installation
and Development, CLEAN II SOP 6, Instrument Calibration and Use; CLEAN II SOP 7, Water and
Free-Product Level Measurements in Wells; CLEAN 1I SOP 8, Groundwater Sampling; CLEAN II
SOP 9, Sample Containers, Preservation and Handling; CLEAN II SOP 10, Sample Custody,
Transfer and Shipment, CLEAN II SOP 11, Decontamination of Equipment, CLEAN II SOP 12,
Surface Water Sampling; CLEAN II SOP 13, Abandonment of Boreholes and Wells; CLEAN II SOP
16, gINT System: Boreholes and Wells; CLEAN II SOP 17, Logbook Protocols; CLEAN II SOP 22,
IDW (BNI 1999).

4.1 PURPOSE AND SCOPE OF RSE WORK

The purpose of the AA 3 RSE field investigation program was to collect data necessary for
preparation and selection of the response action for the site. The scope of the Work Plan (Earth Tech
2002a) included the following:

e Collecting soil vapor, soil, groundwater, surface water, and sediment samples to evaluate the
impact, if any, due to waste placement;

e Confirming the lateral limits of the waste placement;
¢ Evaluating human health and ecological risks; and,
o Collecting soil samples to conduct a geotechnical assessment of the existing soil cover.
The Work Plan was prepared in compliance with the requirements of CERCLA, as amended by the

Superfund Amendments and Reauthorization Act (SARA) of 1986, the NCP, Title 40 CFR Part 300,
and the California Health and Safety Code, Section 6.8.

4.2 SAMPLING DESIGN

The sampling design for the AA 3 RSE investigation was based on the EPA DQO process. The
principal questions for the RSE field investigation (Earth Tech 2002a) were the following:

6. Are adequate data available to complete an RSE, including the design of a cover system?

7. What is the risk posed by the site to human health and/or the environment?
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The project decisions that were considered to resolve these principal study questions were the
following (Earth Tech 2002a):

1. Have the waste boundaries been adequately delineated, or is further evaluation required?

2. Has the existing soil cover been adequately characterized (thickness and soil properties), or
is further evaluation required?

3. Are adequate data available to characterize if the existing soil cover is sufficient to either
protect human health and/or environment, or if not, to serve as a foundation layer for a soil
cover system?

4. Has the impact to groundwater, surface water, and sediments been adequately characterized,
or are additional data required?

5. Is soil vapor being produced within the waste, and if yes, does it exceed threshold levels
listed as decision inputs and requires a waste placement gas collection system?

6. Does soil vapor migrate from the site to impact adjacent property?

7. Has the nature of the waste present been adequately characterized using soil vapor, soil,
groundwater, surface water, and sediment data, or is further evaluation required to
characterize risk and evaluate response actions?

8. Have potential human and ecological receptors been identified, and are they likely to be at
risk for adverse health effects at this site?

4.2,1 Study Boundaries

The study boundary for the AA 3 site is approximately nine acres, bordered to the northeast by Pusan
Way and to the southeast by Agua Chinon Wash (Figure 3-1); the former Wherry Housing Area is
further to the southeast and northeast. Construction debris placement extends from near the surface
to approximately 25 feet to 30 feet bgs. The construction debris placement boundary for AA 3 was a
result of delineation activity as presented in Section 3.6. Groundwater at the site is found at
approximately 20 feet to 40 feet bgs (approximately 60 feet bgs at abandoned Well MWO03).

According to the Work Plan, the vertical extent of the investigation would progress to approximately
the first encountered groundwater if the analytical results of the sample collected from the preceding
depths indicated contamination.

4.2.2 Decision Inputs

All the physical and analytical data from previous investigations, including soil, soil vapor,
groundwater, and results from geophysical and trenching investigations were used to develop the
scope and served as decision inputs to resolve the project decision questions of the RSE
investigation. Sampling performed at AA 3 as part of the RSE was also used to resolve the project
decision questions. In addition, EPA Region 9 PRGs (EPA 2004b) (residential and industrial) were
used as screening criteria for risk to human health. Results from the radiological survey (Weston
2000b) were also proposed as decision inputs in the Work Plan to assess if additional radiological
sampling is required.
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The following threshold levels were used as screening criteria for the assessment of detected
analytes:

4.2.3

Former MCAS El Toro area background metals and selected organic compound

" concentrations in soil (BNI 1996). Concentrations of analytes that exceeded the background

threshold (95th quantile) were compared to the residential and industrial soil PRGs.

EPA Region 9 (California [Cal]-EPA modified) PRGs and soil screening levels (SSLs) for
industrial and residential use scenarios for analytes other than metals.

For groundwater and surface water, federal and California MCLs or drinking water advisory
thresholds for drinking water, where available. In the absence of MCLs, EPA Region 9
PRGs for tap water were used.

Target compounds for dioxin and dioxin-like compounds were the analytes in the World
Health Organization (WHO) list of compounds.

California DHS action levels for perchlorate (4 pg/L) in groundwater and surface water.

California Air Resources Board (CARB) study median concentrations that were proposed for
the integrated and ambient air samples in the Phase IT RI Work Plan (BNI 1995).

Title 27 of the California Code of Regulations (CCR) stipulated the lower explosive limit
(LEL) for methane (5 percent by volume or 50,000 parts per million by volume [ppm,]) for
soil vapor.

Soil vapor hot spot threshold for total VOC concentration (300 pg/L) as established in the
Phase IT RI Work Plan (BNI 1995) for typical landfill sites.

Sampling Objectives

Figure 4-1 shows the sampling locations for the RSE investigation at AA 3. Data gathering
objectives for the RSE investigation included the following;:

Verification of currently demarcated waste placement boundaries by trenching;
Installation of perimeter vapor monitoring and groundwater wells;

A cone penetrometer test (CPT) survey;

Integrated and ambient air sampling to evaluate the impact of the waste on air quality;

Shallow and subsurface soil vapor sampling to determine if soil vapor hot spots are present
and to evaluate the need for a landfill gas collection system;

Perimeter soil vapor sampling to verify whether soil vapor is migrating from the subsurface
soil to the perimeter of the waste;

Surface soil sampling and analysis for COPCs to aid in the evaluation of human health risk;
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e Geotechnical soil testing to evaluate the engineering properties of the foundation soil;

e Groundwater sampling to evaluate impacts to groundwater and evaluation of the hydraulic
gradient and direction of flow by water level measurements;

e Evaluation of the impact of the waste on Agua Chinon Wash by collecting sediment samples
from the Wash;

e Surface water sample collection from Agua Chinon Wash to evaluate impact to surface
water; and,

e Land survey of coordinates of trenches, soil vapor and soil sampling locations, and perimeter
vapor and groundwater monitoring well locations.

4.3  EXPLORATORY TRENCHING

Decision Rule #1 of the project DQO process was formulated in response to Decision Question #1.

Decision Question #1: Have the waste boundaries been adequately delineated, or is further
evaluation required?

Decision Rule #1 stipulates that additional trenching be performed as part of the RSE investigation to
define the debris placement boundaries if the debris placement boundary has not been adequately
delineated previously. Since the debris delineation was performed using the pre- and post-waste
placement aerial topographs and no physical delineation of boundaries was performed previously,
exploratory trenching was performed as part of the RSE activity.

From 17 to 23 October 2002, 12 trenches (TRO1 through TR12) were excavated to determine the
limit of debris, if encountered, and the thickness of the soil cover. A project geologist recorded the
trench descriptions and lithologic description of soils encountered in the trenches in accordance with
CLEAN SOP 3, Borehole Logging (BNI 1999) and American Society of Testing and Materials
(ASTM) D 2487 and 2488. Trench alignments were measured with a compass and a standard
100-foot tape, to a resolution of 0.5-foot. Field readings of a flame ionization detector (FID), dust
and radiation measurements were recorded in the logbook. Trenches were backfilled upon
completion of logging. None of the trenches was left unattended or open overnight.

The trench excavation logs are presented in Appendix A of this Report. Some geotechnical soil
samples were collected from the trenches based on the recommendations of the project geotechnical
engineer and submitted to the laboratory for geotechnical analysis (for further details, see
Section 4.7.3).

4.4 WELL INSTALLATION

4.4.1 Groundwater Monitoring Wells

The groundwater monitoring well installation was conducted to adequately respond to Decision
Questions #4 and #7.

Decision Question #4: Has the impact to groundwater, surface water, and sediments been
adequately characterized, or are additional data required?
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Decision Question #7: Has the nature of the waste present been adequately characterized
using soil vapor, soil, groundwater, surface water, and sediments data, or is further
evaluation required to characterize risk and evaluate response actions?

In order to adequately respond to these questions, seven monitoring wells (MWOS5 through MW10)
were installed during November 2002 at AA 3 in addition to existing Wells MWO01, MW02, MW03,
and MWO04. These well installations were used to confirm the water levels, direction of groundwater
flow and hydraulic gradient at the site, and also adequately characterize the groundwater quality at
the site. None of the new groundwater monitoring wells that were installed during November 2002
was located within the limits of waste placement due to risk of creating a conduit for downward
vertical migration of any potential contamination. These wells are located at the perimeter of the site
so as to detect off-site migration of potential contaminants.

Groundwater Monitoring Wells MWO05 through MW10, including MWO09A and MW09B, were
installed from 29 October to 6 November 2002. The locations of the newly installed monitoring
wells are shown on Figure 4-1.

Groundwater Monitoring Well MW-06 was installed as an upgradient monitoring well, as was
existing Well MWO03. Groundwater sampling results from Wells MW02, MW04, and MW10 were
used to characterize the groundwater from the deepest section of the fill (south and northeast of
intersection of cross section lines AA 3-2 and AA 3-12 [presented in the Work Plan]). Dual-nested
groundwater Monitoring Wells, MW09A and MW09B (initially proposed to be screened in alluvium
and bedrock, respectively) was to be installed close to the debris, between existing Well MWO1 and
proposed Well MWO08, to verify the groundwater flow regime (i.e., multiple water bearing zones) at
the site. These wells were also designed to assess if there is any radial migration of the leachate from
the lowest portion of the site. However, at the location of Well MW09, bedrock was not encountered;
therefore, the dual nested Wells MWO9A and MWO09B were installed in alluvium.

Groundwater Monitoring Well MW 10 was installed in bedrock between existing Wells MWO01 and
MWO02. Since the presence of multiple water bearing zones beneath the site was not confirmed, the
original intent to install new groundwater monitoring wells to assess groundwater gradient in
alluvium and bedrock was not performed.

Air rotary drilling technology was used to drill boreholes to install wells screened in bedrock
(MW09B and MW10). Boreholes for installing other wells (MWO05 though MWO8) were drilled
using the hollow-stem auger (HSA) drilling technology. Soil samples were collected every 5 feet
during drilling solely for field screening and lithologic description. Based on the recommendations
of the geotechnical engineer, some soil samples were collected from the borehole at 5-foot intervals
and submitted to the laboratory for geotechnical analysis (see Section 4.7.3 for further details).

Samples were collected in accordance with CLEAN SOP 4, Soil Sampling (BNI 1999). The lithology
was described in accordance with the Unified Soil Classification System (USCS) as specified in
CLEAN SOP 3, Borehole Logging (BNI 1999). The well installation procedures were in accordance
with CLEAN SOP 5, Monitoring Well Installation and Development (BNI 1999) and Section
A-2.2.3 of the Work Plan (Earth Tech 2002a). Borehole logs and monitoring well construction logs
are presented in Appendix A of this Report. A summary of the well construction details is presented
in Table 4-1.

These monitoring wells were developed from 11 through 15 November 2002, in accordance with
CLEAN SOP 5, Monitoring Well Installation and Development (BNI 1999). Following installation,
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measurements of total well depth and static water levels were recorded with a tape measure equipped
with an electronic product/water interface detector to an accuracy of 0.01-foot. A minimum of four
well-bore volumes were extracted to remove fine-grained materials and to promote the movement of
formation waters into the wells. Specific conductivity, temperature, and negative log of hydrogen ion
concentration (pH) were monitored during well development to demonstrate that these properties
were stabilized. These data measurements and calculated total well volume were recorded in each

well development log.

Table 4-1: Summary of Groundwater Monitoring Well Construction Details - RSE Investigation

W et R e pand S oo o b
surface) surface) ground surface)
MwO05 4 56.65 40-55 15 26.2
MWO06 4 41.65 20-40 20 26.6
MwWo7 4 51.25 30-50 20 325
MWO08 4 57.09 25-55 30 26.2
MWO02A 2 51.70 20-50 30 26.7
MWQ9B 2 76.60 60-75 15 26.7
MW10 4 76.72 60-75 15 35.5
MW11 4 60.00 22-37 15 27.0
MW12 4 60.00 24-39 15 30.9
MW13 4 48.00 25-45 20 315
MwW14 4 40.00 25-40 15 29.6

4.4.1.1 ADDITIONAL GROUNDWATER MONITORING WELL INSTALLATION — FEBRUARY 2005

The results of seven groundwater sampling events (from December 2002 through October 2004 -
groundwater samples collected from 10 AA 3 groundwater monitoring wells) conducted under the
purview of the RSE investigation highlighted the need for installing additional groundwater
monitoring wells within the waste placement area. These wells were proposed to be located within
the waste placement area at the topographic lows (per the pre-waste placement topograph) to
document impact to groundwater. Figure 4-1 presents the locations of the additional Wells MW11
through MW 14. The proposal to install additional groundwater monitoring wells within the waste
placement boundary was also intended to provide confirmation that the waste placed at the site was
predominantly construction debris (continuous core photographs in Appendix A). The requirement
for installing groundwater monitoring wells within the waste placement area was also highlighted by
the regulatory agencies during their review of the RSE Work Plan (Earth Tech 2002a). The DQO
process (project decision rules, input and threshold values) that was designed for the AA 3 RSE
investigation was still valid for the installation of these additional groundwater monitoring wells.

A review of the pre-waste placement topograph yielded two locations of topographic lows within the
waste placement area. These locations were also where the groundwater was suspected to be in
contact with the waste. In order to verify if the waste at these locations is impacting the groundwater,
two groundwater monitoring wells (MW11 and MW12), were proposed at these two locations. These
two wells were proposed to be completed as 4-inch wells to facilitate any aquifer testing, if the
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necessity arises. Installing an upgradient well (MW13; Figure 4-1) was also proposed as part of this
additional drilling/well installation effort to provide upgradient groundwater characteristics. The
previous upgradient Well MWO03 was abandoned to facilitate transfer of property. This upgradient
well was proposed to be located west of existing upgradient well, MW06, to supplement upgradient
groundwater data.

The drilling methodology for installing wells was the HSA drilling. Previously, during borehole
drilling, the lithology description was recorded by collecting soil samples every 5 feet bgs. Given the
heterogeneity of the subsurface at the site, this resulted in significant data gaps. Therefore, as part of
this additional groundwater monitoring well installation activity, continuous cores were extracted
from the boreholes. The HSA drilling methodology facilitated the extraction of continuous soil cores.
These continuous cores assisted in accurate lithology logging of the borehole.

The drilling crew was mobilized to drill boreholes and install three 4-inch groundwater monitoring
wells MW11, MW12, and MW13; upgradient). The boreholes for installing these additional wells
were advanced until competent bedrock was encountered, i.e., to a depth of approximately 70 feet
bgs, in order to evaluate the thickness of alluvium and to evaluate potential migration pathways. The
boreholes were then grouted back and 4-inch groundwater wells installed and screened across the
groundwater-waste interface. During the drilling activity, precautionary measures were employed so
as to not provide a conduit for contamination during well installation.

However, the lithologic results gathered during the drilling of additional Wells MW 11 through
MW13 indicated that the thickness of waste at MW 11 and MW12 was less than anticipated. In
addition, the lithology logging at these locations indicated that there was a layer of fill material,
classified as a silty clay, ranging in thickness from 5 feet to 10 feet between the bottom of the waste
and the groundwater. Based on this observation, up to three additional boreholes were proposed by
the DON to evaluate whether this fill material is present at other locations within the waste
placement boundary and to install a groundwater monitoring well if the proposed drilling location
has waste in contact with the groundwater.

A review of the pre-waste placement topograph, geophysical survey results and trenching performed
within the waste yielded three additional locations characterized as having deep metallic/construction
debris. A borehole at each of these three locations were proposed (AA 3-BHO1, AA 3-BHO02, AA
3-BHO03) (Figure 4-1). These locations were also where there is a high probability of having
groundwater in contact with the waste. If groundwater was in contact with the waste then the
borehole was proposed to be completed as a 4-inch groundwater monitoring well at that location,
with a screened interval 5 feet above and 10 feet below the water table. If a location met the
conditions stated above, at that point, the investigation will be completed and no additional boreholes
will be advanced.

The purpose of the boreholes was to either find groundwater in contact with waste or confirm a trend
noted at groundwater Monitoring Wells MW11 and MW12, where fill was encountered between the
waste and the groundwater. In addition, during the drilling of the borehole, methane monitoring was
performed.. Consistent with the ongoing phase of groundwater monitoring well installation,
continuous cores were extracted from the surface to the total depth. The first borehole to be drilled
was located at AA 3-BHO1. Continuous cores were collected from the ground surface to first
groundwater encounter. However, waste-groundwater interface was not observed at this location. A
groundwater monitoring well was not installed at this location. The drill crew moved to the second
borehole location, AA 3-BHO02. Continuous cores were collected from the ground surface to first
groundwater encounter, and since waste-groundwater interface was observed at this location, a
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groundwater monitoring well (MW14) was installed at this location. Borehole AA3-BHO3 was not
drilled.

After well installation, the wells were developed and subsequently sampled. These groundwater
samples were analyzed for the same suite of analysis as proposed in the RSE Work Plan for
groundwater samples. The analyses suite included VOCs, SVOCs, total metals, total petroleum
hydrocarbons and perchlorate.

The analytical results from groundwater sampled collected from these wells (MW11, MW12, and
MW14) installed within the waste placement area and screened below the waste results, verified if
the waste is impacting groundwater.

4.4.2 Perimeter Gas Wells

The perimeter gas wells were installed to adequately respond to Decision Questions #5, #6, and #7 of
RSE DQO process.

Decision Question #5: Is soil vapor being produced within the waste, and if yes, does it
exceed threshold levels listed as decision inputs and require a waste placement gas collection
system?

Decision Question #6: Does soil vapor migrate from the site to impact adjacent property?

Decision Question #7: Has the nature of the waste present been adequately characterized
using soil vapor, soil, groundwater, surface water, and sediments data, or is further
evaluation required to characterize risk and evaluate response actions?

In order to adequately respond to these decision questions, three triple nested perimeter gas wells
(PGO1 through PG03) were installed at the site. The location, number, and installation of the vapor
monitoring wells were designed to meet the CIWMB requirements of Title 27 CCR, Section 20925
and the South Coast Air Quality Management District (SCAQMD) Rule 1150 Compliance Plan.

The wells were drilled and installed from 6 to 8 November 2002. The boreholes were drilled using
HSA drilling techniques prior to installing triple-nested 1-inch polyvinyl chloride (PVC) diameter
gas Wells PGO1 through PGO03. At each location, the vapor monitoring wells were installed at depths
to coincide with the shallow zone (5 feet to 7 feet bgs), intermediate zone (14 feet to 16 feet bgs),
and the zone at or near the greatest depth of the debris (between 20 feet and 28 feet bgs). Soil
samples were collected every 5 feet during drilling solely for field screening and lithologic
description. Some of these soil samples were selected by the geotechnical engineer and submitted to
the laboratory for geotechnical evaluation (see Section 4.7.3). Samples for lithologic logging were
collected in accordance with CLEAN SOP 4, Soil Sampling (BNI 1999). The lithology was
described in accordance with the USCS as specified in CLEAN SOP 3, Borehole Logging (BNI
1999).

Figure 4-1 shows locations of these gas wells. Table 4-2 shows the well construction details.
Borehole logs and monitoring well construction logs are presented in Appendix A of this Report.
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Table 4-2: Summary of Perimeter Gas Well Construction Details — RSE Investigation

Total Well Depth Screen Interval

Vapor Well Well Diameter | (feet below ground | (feet below ground;  Screen Height
Identification (inches) surface) surface) (feet)
PGO1S 1 7 5-7 2
PGO11 1 16 14—16 2
PGO1D 1 22 20-22 2
PG02S 1 7 5-7 2
PG02I 1 16 14-16 2
PG02D 1 30 28-30 2
PG03S 1 7 5-7 2
PG03I 1 16 14-16 2
PG03D 1 22 20-22 2

4.4.3 Cone Penetrometer Test Survey

The CPT was performed to respond to Principal Study Question # 1.

Principal Study Question #1: Are adequate data available to complete an RSE, including
the design of a cover system?

This survey was conducted to obtain stratigraphic information and depth-to-water information.
Lithologic information was inferred from the CPT output based on correlations involving cone tip
resistance, sleeve resistance, and pore-water pressure. These results also assisted in the geotechnical
analysis (stability evaluation) of AA 3. The CPT survey was performed prior to drilling so that
stratigraphy and depth-to-water information obtained from the survey could be used for designing
the screened intervals for the monitoring wells. Pertinent information was used in refining the site
conceptual model in regard to the groundwater hydrology and contaminant pathways.

Drilling for the CPT survey was conducted on 17 and 18 October 2002, to evaluate the properties of
soil in and around AA 3. Up to eight CPT soundings were proposed in the Work Plan (Earth Tech
2002a). However, two more CPT locations (CPT01 through CPT10) were advanced based on the
recommendations of the project geotechnical engineer. The CPT drilling locations are shown on
Figure 4-1. The cross sectional graphical representation of the results of the CPT survey is presented
in Section 5.4.

4.5 AIR SAMPLING

Air sampling was conducted to establish air quality conditions at the site in order to adequately
respond to Decision Questions # 5 and #6.

Decision Question #5: Is soil vapor being produced within the waste, and if yes, does it
exceed threshold levels listed as decision inputs and require a waste placement gas collection
system?

Decision Question #6: Does soil vapor migrate from the site to impact adjacent property?

Air sampling was proposed for the site to assess the potential emissions from the surface of the waste
and the potential impact of the waste emissions, if any, on the surrounding air quality. Integrated
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surface air sampling and ambient air sampling were conducted at AA 3. Figure 4-2 shows the
ambient air sampling and the walking pattern for integrated air sampling. Figure 4-2 also shows a
wind rose diagram for October 2002 wind conditions.

Twenty-four hour ambient air sampling at the site perimeter and integrated surface air sampling from
the surface was conducted on 8 and 9 October 2002. Air sampling was performed in accordance with
the SCAQMD Rule 1150.1. Along with the air sampling, continuous meteorological measurements
were collected prior to and during the sampling program to ensure that wind speed and direction
patterns across the site on the sampling days were in compliance with the SCAQMD requirements.

4.5.1 Meteorological Monitoring

Meteorological monitoring was conducted using the Vantage Pro 6150C semi-permanent
meteorological monitoring station mounted onto a 3-foot-tall post at the center of the site
(Figure 4-2). The weather station was located in an open area at the center of the site to obtain the
most representative meteorological data possible. Meteorological data collected from 28 March
through 30 April 2002 were also taken into consideration for determining the upgradient,
downgradient, and general wind pattern conditions of the site. The instantaneous weather data were
recorded at 5-minute intervals and later downloaded to a laptop using Weatherlink 5.1 software.
Peak and average wind speed data were recorded during sample collection to confirm that
meteorological conditions were consistent with sampling criteria specified in the SCAQMD Rule
1150.1. During ambient air sampling, the SCAQMD requires that the average wind speed does not
exceed 15 miles per hour (mph), peak wind speed not to exceed 25 mph, and there is no measurable
precipitation during sampling. During integrated surface air sampling, the SCAQMD requires that
the average wind speed not to exceed 5 mph, peak wind speed not to exceed 10 mph, and there is no
measurable precipitation in the 72 hours prior to sampling.

4.5.2 Ambient Air Sampling

Ambient air sampling was conducted at the perimeter of the debris to assess the potential impact of
gas emissions on the surrounding air quality, and to assess the background levels of constituents in
air and meet the requirements of the SCQAMD Rule 1150.1. Air samplers were placed at the
perimeter of the debris at three locations (one upwind and two downwind), and operated for two
12-hour periods (three locations, times two events for a total of six samples). Ambient air sampling
locations, designated A-1 through A-3 (Figure 4-2), were located near the perimeter of the site. Since
the wind pattern during the day and night differed, Location Al was designated as upwind, while
Locations A2 and A3 were designated as downwind for samples collected during the day. However,
for the samples collected during the night, Location A3 was designated as upwind and Locations Al
and A2 were designated as downwind. Prevailing wind directions were based on weather data
collected from the fixed weather station located at the center of the site 24 hours prior to sampling.
Samples were designated A1-SO1: Ambient Air Location 1 - Sample 01. One-liter Summa™
canisters were placed in upwind (one canister) and downwind (two canisters) areas of the site based
on observed wind patterns.

Meteorological parameters were measured during sampling to verify wind speed and direction. The
first batch of two consecutive 12-hour periods of ambient air sampling was conducted on 8 August
2002 from 6:45 p.m. to 9 August 2002 until 6:39 a.m. The second batch was conducted on 9 August
2002 at 6:39 a.m. to 7:30 p.m. Summa™ canisters were placed near the site perimeter and sample
inlets were placed approximately 6 feet above the ground surface.
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Sample collection was controlled with a laboratory-provided flow regulator at a rate of 1.44 cubic
centimeter per minute (cc/min) and Summa™ canisters were supplied at a vacuum of 30 inches of
mercury (in. Hg). One duplicate sample (LK004) was collected from Location A3 (southwest corner
of the site).

Field measurements and sample collection details for this event are presented in Appendix B. Each
sample was analyzed for fixed gases and VOCs using ASTM-D1946 and EPA Method TO-14,
respectively. Complete data set for ambient air sampling are presented in Appendix B. A discussion
and summary of the analytical results of ambient air samples is presented in Section 6.2.1.

4.5.3 Integrated Surface Air Sampling

Integrated surface sampling was conducted in accordance with the SCAQMD guidance for waste
sampling (SCAQMD 1989). Integrated surface air samples, designated IN-1 through IN-8, were
collected to assess potential emissions of VOCs and methane from the surface of AA 3. The walk
pattern adopted for collecting the integrated air samples meets the requirements of the SCQAMD
Rule 1150.1. Integrated surface samples were collected on 8 and 9 October 2002 from eight
50,000 square foot grids (approximately 500 feet by 100 feet), numbered Grid 1 through Grid 8 as
shown on Figure 4-2,

Integrated air sampling consisted of traversing a grid over a 25-minute period with a 1-liter
Summa™ canister while holding the sample inlet approximately 3 inches above AA 3 site surface.
Sample collection was controlled with a laboratory-provided flow regulator at a rate of 40 cc/min
Summa™ canisters were supplied at a vacuum of 30 in. Hg. Each grid was traversed one time during
the sampling period. One duplicate integrated air sample (10 percent of integrated air samples) was
collected at Grid 8 (LK013). All samples, including the duplicate sample, were analyzed for VOCs
using EPA Method TO-14 and fixed gases using ASTM D1946. A discussion and summary of the
analytical results of integrated air samples is presented in Section 6.2.2.

Surface air monitoring data were recorded using the portable weather station, multigas meter, and
FID during sampling in Grids 1 through 4. Instantaneous data were collected using only the portable
weather station during sampling at Grids 5 through 8. The SCAQMD Rule 1150.1 does not specify
the use of a multigas meter and FID. However, the RSE sampling design specified that all samples
containing more than 50 ppm, as methane, as reported by a field instrument, should be submitted to
the laboratory for analysis.

However, even though the FID readings from Grids 1 through 4 were less than 50 ppm,, a field
decision was made to submit all samples collected from 8 grids (~50,000 square foot grids) to the
laboratory for analysis. Since a decision to submit all samples to the laboratory was made, field
measurements were ceased after Grid 4. Field measurements and sample collection details for this
event are presented in Appendix B along with complete data sets for ambient and integrated air
sampling.

During sample collection, readings of wind speed were monitored and recorded every five minutes
by a fixed weather station. The average wind speed did not exceed 5 mph, and the instantaneous
wind speed exceeded 10 mph on one reading (11.8 mph) at IN-2 after 24 minutes.

4.6 SoiL GAS SAMPLING

The soil gas sampling (shallow and subsurface) resolved the Decision Questions #5 and #6, and was
conducted in response to Decision Rule #6.
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Decision Question #5: Is soil vapor being produced within the waste, and if yes, does it
exceed threshold levels listed as decision inputs and require a waste placement gas collection
system?

Decision Question #6: Does soil vapor migrate from the site to impact adjacent property?

The sampling design developed for the soil gas survey was based on a grid sampling approach. This
approach used a centrally aligned grid to allow uniform coverage of the site and is based on common
practice for investigations of typical former landfill sites. The site was divided into 33 grids
measuring 100 feet by 100 feet and samples were collected from the center of each grid. A grid of
this dimension was expected to identify a circular hot spot having a radius of 50 feet or greater.
Figure 4-1 shows the proposed sampling locations at AA 3.

Direct Push Technology (DPT) were used to drill boreholes for collecting soil vapor samples.
Shallow and subsurface soil gas sampling was conducted across AA 3 to characterize soil vapors
within the debris, to determine whether soil hot spots were present and to check for the necessity of a
landfill gas collection system at the site.

If a particular soil vapor sampling location at the center of a 100-foot by 100-foot grid showed
evidence of contamination (VOC concentrations exceeding the threshold concentration of 300 ug/L,
as established in the Phase II RT Work Plan [BNI 1995]), then additional soil vapor samples would
be collected from centers of a 50-foot by 50-foot grid around the hot spot. This would result in
adequate characterization of the hot spot.

Thirty-three boreholes (centers of the thirty-three 100-foot by 100-foot grid divisions — HAO1
through HA33) were drilled using the DPT equipment. The soil vapor samples were collected at
depths of 5 feet (shallow) and 15 feet (subsurface) bgs as proposed in the Work Plan, and as
approved by the BCT. Only one vapor sample was collected at 25 feet bgs from the location HA11,
based on results of field screening readings of methane. The RSE sampling was designed to collect
soil gas samples at 10-foot intervals based on mobile laboratory VOC results of soil gas samples
collected from the preceding depths. If the result indicated contamination, then sampling would
continue to the estimated depth of debris placement or to the first groundwater encounter.

Samples were collected in accordance with the SOP developed for this project (Attachment 1 of the
Work Plan [Earth Tech 2002a]), which was based on the CRWQCB, Los Angeles Region, Interim
Guidance for Active Soil Gas Surveys (1997).

At each location, a soil gas sampling probe was advanced to the first soil gas sampling interval of
5 feet bgs. A bentonite seal was placed at the surface around the stainless steel probes and hydrated.
The soil gas evacuation from the sampling interval was initiated and fixed gas readings were
recorded using a landfill gas monitor - field instrument (GEM 500) during evacuation.
Approximately 3 Tedlar™ bags of soil gas were evacuated from each borehole before sample
collection. Carbon dioxide and oxygen values, as well as detectable concentrations of methane, were
monitored to qualitatively evaluate whether the subsurface readings were affected by ambient air.
After the readings stabilized and data suggested that the soil gas sample was not affected by ambient
air, a soil gas sample was collected in a Tedlar™ bag for analysis.

Deeper soil gas samples were collected by advancing a probe adjacent to the first one to a particular

sampling interval (i.e., 15 feet bgs or 25 feet bgs) and similar soil gas sampling procedures were
employed.
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The borehole logs detailing the field screening parameter (using landfill gas monitor and handheld
FID) concentration details are presented in Appendix A of this Report. The soil gas survey report is
presented in Appendix B of this Report.

Since none of the mobile laboratory VOC analytical results of 76 shallow and subsurface soil vapor
samples exceeded the threshold concentration of 300 pg/L of total VOCs, additional sampling at
centers of the 50-foot by 50-foot grid was not deemed necessary. A detailed discussion and summary
of the analytical results of the shallow and subsurface soil gas survey are presented in Section 6.3 of
this Report.

4.6.1 Shallow Soil Gas

Thirty-three shallow soil gas samples were collected at a depth of 5 feet bgs from the site and
analyzed in a mobile analytical laboratory stationed at the site for VOCs (EPA Method 8260).
Shallow soil gas sample details are presented in Appendix B along with complete data sets for
shallow soil gas samples.

4.6.2 Subsurface Soil Gas

Forty-three subsurface soil gas samples were collected at a depth of 15 feet bgs (including 9
duplicate samples and one soil gas sample at 25 feet bgs). These samples were analyzed for VOCs
(EPA Method 8260) in the field by using a mobile analytical laboratory. Subsurface soil gas sample
details are presented in Appendix B along with complete data sets for subsurface soil gas samples.

In accordance with the Work Plan, approximately 10 percent of the total soil gas samples collected
(33 shallow samples and 43 subsurface samples) were to be analyzed for fixed gases in a fixed
laboratory based on the field screening results (methane) of the gas monitor. Since none of the
shallow soil gas results showed an indication of methane, none was sent to the fixed laboratory.
However, nine subsurface soil gas samples, including one duplicate sample that showed an
indication of methane were sent to the fixed laboratory for methane analysis using ASTM D-1946.

4.6.3 Perimeter Soil Gas Sampling

Perimeter subsurface soil vapor sampling was conducted to verify if there were any vapors migrating
to and beyond the boundaries of the debris. This perimeter vapor sampling results along with the
results of the subsurface soil gas survey within the limits of waste placement assisted in resolving the
Project Decision Question #6 (necessity of a soil vapor collection system for the site). Four quarterly
sampling events were proposed in the Work Plan (Earth Tech 2002a). All samples collected during
the first and the second rounds of soil vapor sampling were sent to the fixed laboratory for VOC and
fixed gases analysis. However, the third and fourth round of soil gas samples were to be sent to the
laboratory only if the field measurements of VOCs using a photoionization detector (PID) field
instrument exceed the threshold of 25 ppm,, in accordance with the SAP (Earth Tech 2002a).

The first and second round of the perimeter soil vapor samples were collected in December 2002 and
March 2003, respectively, from the existing vadose zone probes (PZ1, PZ2, and PZ3) and from the
newly constructed triple-nested perimeter soil vapor monitoring wells (PG01, PG02, and PG03). A
single soil vapor sample was collected from each well and two duplicate samples were collected
during each of these soil vapor sampling events. The third round of perimeter soil vapor sampling
was conducted in July 2003. Since the field VOC measurements using a PID did not exceed 25 ppm,
threshold value, none of the samples was sent to the fixed laboratory for VOC and fixed gas analysis.
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Field measurements of VOC concentrations with a PID and fixed gas monitor (GA-90) were
recorded in the logbook. Round 1 and Round 2 sample collection details are presented in
Appendix B. All perimeter soil gas samples were submitted to the laboratory for VOC analysis using
EPA Method TO-14 and fixed gas analysis using ASTM-D1946. Complete data sets for Round 1 and
Round 2 subsurface soil gas samples are presented in Appendix B. A detailed discussion and
summary of the analytical results are presented in Section 6.3.3 of this Report.

4.7 SOIL SAMPLING

4.7.1 Soil Sampling for Risk Assessment

The principal objective of soil sampling was to resolve the Decision Questions #3 and #7 of the
project.

Decision Question #3: Are adequate data available to characterize if the existing soil cover
is sufficient to either protect human health and environment, or if not, to serve as a
foundation layer for a soil cover system?

Decision Question #7: Has the nature of the waste present been adequately characterized
using soil vapor, soil, groundwater, surface water, and sediments data, or is further
evaluation required to characterize risk and evaluate response actions?

In accordance with Decision Rule #3 and since adequate data were not available to complete a
screening-level human health and ecological risk evaluation for AA 3, surface soil samples were
collected from the soil gas survey boreholes (centers of 100-foot by 100-foot grids).

Thirty-seven surface soil samples, including four duplicate samples, were collected from 0-foot to 1-
foot depths using a macrocore sampler. Six trip blanks (one per cooler) and four equipment rinsate
samples (one per day) were also collected during sampling activities. One field blank (source water)
was also collected as part of this sampling event. Sample collection details are presented in
Appendix B. The borehole logs for these 33 locations are presented in Appendix A and the complete
results of surface soil sampling are presented in Appendix B. All samples collected were analyzed
for Title 22 metals, VOCs, SVOCs, and petroleum hydrocarbons. Approximately 25 percent of the
surface soil samples (10 soil samples, including 1 duplicate) collected were analyzed for
dioxins/furans. The samples for dioxin analysis were based on the field PID readings and review of
analytical results from previous investigations.

As per the Work Plan, subsurface soil samples (8 feet to 9 feet bgs) are collected only if the soil
vapor sample at the 5-foot depth has detected concentrations of target analytes and that the soil
sampling would continue to the base of the fill at 10-foot intervals if analysis of the preceding soil
sample shows reportable concentrations of target analytes. Since the soil vapor samples collected at 5
feet bgs from all 33 locations had no detected concentrations of target analytes, soil sample
collection beyond 1-foot bgs was not necessary.

4.7.2 Soil Cover Thickness Evaluation

This activity was conducted in response to Project Decision Question #2.

Decision Question #2: Has the existing soil cover been adequately characterized (thickness
and soil properties), or is further evaluation required?
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Historically, the AA 3 site was used as a source of borrow material. Records indicate that some of
the borrow pits and trenches were backfilled with construction debris and later covered with S feet or
more of fill soil (IT/OHM 2000).

Even though the existing soil cover (fill soil) at AA 3 was physically characterized to some extent at
the locations of previous trenching activity, a comprehensive soil cover thickness evaluation was not
conducted. Therefore, during drilling of boreholes to collect soil gas and soil samples, continuous
core soil samples were collected to evaluate the thickness of fill soil. Also, in order to resolve the
Project Decision Question #2 of the Work Plan and in response to Decision Rule #2, continuous core
samples were collected from locations HA02, HAO3, HA07, HA10, HA12, HA1S, HA17, HA20,
HA22, HA25, HA27, HA28, and HA30 during DPT drilling (Figure 4-1). These locations provided
coverage of the entire site. These continuous cores were collected from 0-foot to 4 feet bgs. This
cover thickness evaluation from continuous core samples was also supplemented with the logs of the
soil gas survey boreholes and trench logs.

The borehole logs for these continuous cores are presented in Appendix A of this Report. A
summary of the soil cover lithology and thickness evaluation is presented in Table 4-3. Graphical
presentation of this soil cover evaluation is presented in figures referenced in Section 6.1.

4.7.3 Soil Sampling for Geotechnical Analysis

Geotechnical analysis of the existing soil cover and the subsurface soil at the site was conducted in
response to Project Decision Questions #2 and #3.

Decision Question #2: Has the existing soil cover been adequately characterized (thickness
and soil properties), or is further evaluation required?

Decision Question #3: Are adequate data available to characterize if the existing soil cover
is sufficient to either protect human health and the environment, or if not, to serve as a
foundation layer for a soil cover system?

As part of the Work Plan (Earth Tech 2002a), five surface soil samples were to be collected from
AA 3 for geotechnical characterization in order to support the design criteria for final static and
seismic stability, settlement of the final cover system, and grading of the site. Shallow and
subsurface soil samples were collected based on the recommendations of the geotechnical engineer
for complete geotechnical evaluation. The geotechnical data at AA 3 were collected for the purpose
of evaluating the following:

1. Near-surface (shallow) soil conditions, for the purpose of

e Evaluating existing cover (man-made fill) soil, near-surface native soil (such as alluvium,
colluvium, outcropping bedrock, if any)

Near surface soil samples were collected during continuous core sampling and exploratory trenching.
Details of shallow geotechnical soil sample collection are presented in Appendix F.

2. Subsurface (deep) soil, for the purpose of

e Understanding stratigraphic conditions under the site, including approximate depth,
thickness, and nature of manmade fill, and native materials (namely, the Agua Chinon Wash
alluvium and underlying bedrock), groundwater depth, and
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e Collecting soil samples at selected locations for classification, index, and engineering
property testing in the laboratory.

Geotechnical laboratory test reports are included in Appendix F. Subsurface geotechnical samples
were collected during drilling for groundwater monitoring well and perimeter gas well installations.
Details of geotechnical soil sample collection from the subsurface are also presented in Appendix F.

4.8 GROUNDWATER SAMPLING

To resolve RSE Project Decision Questions #4 and #7, Decision Rule #4 recommended additional
groundwater sampling if the groundwater was not adequately characterized.

Decision Question #4: Has the impact to groundwater, surface water, and sediments been
adequately characterized, or are additional data required?

Decision Question #7: Has the nature of the waste present been adequately characterized
using soil vapor, soil, groundwater, surface water, and sediments data, or is further
evaluation required to characterize risk and evaluate response actions?

New groundwater monitoring wells were proposed and installed at strategic locations. Groundwater
sampling was performed and samples were collected from all four existing monitoring wells
MWO01, MW02, MWO03, and MWO04) and the newly constructed wells (MW05, MW06, MWO07,
MWO08, MW09A, MW(09B, and MW10). Four additional groundwater monitoring wells (MW11
through MW14) were installed in February 2005. The well locations are presented on Figure 4-1.

Eight rounds (November 2002, March 2003, November 2003, March 2004, Juné 2004, October
2004, February 2005 and April 2005) of groundwater sampling were performed at the site as part of
the RSE investigation.

All groundwater samples were analyzed for petroleum hydrocarbons, VOCs, SVOCs, and metals.
Groundwater samples collected during the initial rounds were also analyzed for perchlorate. As part
of these sampling events, trip blanks (one per cooler), equipment rinsate (one per day of sampling)
and one field blank for each sampling event were also collected.

The individual target analytes for groundwater samples are presented in Appendix A of the Work
Plan. Round 1 and Round 2 groundwater sample collection details are presented in Appendix B,
along with complete data sets for all rounds.

Concurrently, water levels were recorded on the sampling logs during sampling. The recorded water
levels assist in confirming the hydraulic gradient at the site. A detailed discussion of the groundwater
levels and gradient (hydrogeology) at the site and a figure mapping the gradient are presented in
Section 5.3 of this Report.

4.9 SEDIMENT SAMPLING

Sediment sampling was proposed at AA 3 in response to Decision Questions #4 and #7, and in
accordance to Decision Rule #5 of the RSE investigation.

Decision Question #4: Has the impact to groundwater, surface water, and sediments been
adequately characterized, or are additional data required?
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Table 4-3: Lithology of Continuous Core Soil Samples-RSE Investigation

Location

Logging
Date

Depth
(feet bgs)

Lithology

HAQ02

10/15/2002

04

0-foot-2 feet: Sand (SP); pale yellow fine-grained sand, poorly graded,
dense, compacted, and dry. No debris.

2 feet—4 feet: Sand (SP); pale yellow fine-grained sand, poorly graded,
dense, compacted, and dry. No debris.

HAQ03

10/15/2002

04

0-foot-2 feet: Silty sand (SM); light olive brown, medium to fine sand, low
plasticity fines, trace sub-angular gravel, compacted, and dry. No debris.

2 feet—4 feet: Silty sand (SM); light olive brown, medium to fine sand, low
plasticity fines, trace sub-angular gravel, compacted, and dry. No debris.

HAOQ7

10/15/2002

0-5

0-foot-2 feet: Silty sand (SM); light olive brown, fine-grained sand, low
plasticity fines, compacted, and dry. No debris.

2 feet-5 feet: Clayey sand to sandy clay (SC/CLs); greenish olive gray,
medium plasticity clay, slightly moist. No debris.

HA10

10/15/2002

04

0-foot-2 feet: Silty sand (SM); light olive brown, fine-grained sand with low
plasticity fines, dry, trace of sub-angular gravel. No debris.

2 feet-4 feet: Silty sand (SM); light olive brown, fine-grained sand with low
plasticity fines, dry, trace of sub-angular gravel. No debris.

HA12

10/15/2002

0-5

0-foot-2 feet: Silty sand (SM); light yellowish brown fine-grained sand with
low plasticity fines, loose and dry. No debris.

2 feet-5 feet: Silt to silty sand (MLs/SM); brown, low plasticity silt, slightly
moist. No debris.

HA15

10/15/2002

04

0-foot-2 feet: Silty sand (SM); olive brown fine-grained sand with low
plasticity fines, dry. No debris.

2 feet—4 feet: Silty sand (SM); olive brown fine-grained sand with low
plasticity fines, slightly moist. No debris.

HA17

10/15/2002

04.5

0-foot-2 feet: Silty sand (SM}); light olive brown fine-grained sand with low
plasticity fines, medium compacted, and dry. No debris.

2 feet—4.5 feet: Sandy silt to silty sand (MLs/SM); brown, low plasticity silty
with fine- grained sand, slightly moist. No debris.

HA20

10/15/2002

0-4.5

0-foot-2 feet: Silty sand (SM); light yellowish brown fine-grained sand, low
plasticity fines, loose, and dry. Trace gravel. No debris.

2 feet—4.5 feet: Poorly graded sand (SP); light yellowish brown, medium to
fine grained sand with some low plasticity silt, slightly moist. No debris.

HA22

10/15/2002

04

0-foot-2 feet: Silty sand (SM); light olive brown, fine-grained sand with low
plasticity fines, medium compacted, and dry. No debris.

2 feet—4 feet: Sandy silt (MLs), light olive brown, non-plasticity silt, slightly
moist. No debris.

8 feet: Refusal

HA25

10/15/2002

0-4.5

0-foot -2 feet: Silty sand (SM); yellowish brown fine-grained sand with low
plasticity fines, compacted, and dry. No debris.

2 feet—4 feet: Sandy silt to silty sand (MLs/SM); light yellowish brown. No
debris.

9 feet: Refusal

HA27

10/15/2002

04

0-foot-2 feet: Silty sand (SM); dark yellow-brown fine-grained sand with low
plasticity fines, compacted, and dry. No debris.

2 feet—4 feet: Silty sand to sandy silt (MLs/SM); brown low plasticity silt,
slightly moist. No debris.

HA28

10/15/2002

04

0-foot~2 feet: Silty sand (SM); light ofive brown fine-grained sand with low
plasticity fines, and dry. Traces of sub-angular gravel. No debris.
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Table 4-3: Lithology of Continuous Core Soil Samples—-RSE Investigation

Logging Depth
Location Date (feet bgs) | Lithology

2 feet—4 feet: Silt (ML); light yellowish brown, medium plasticity silt, slightly
moist. No debris.

HA30 10/15/2002 0-4 0-foot-2 feet: Poorly graded sand (SP-SM); light yellowish brown fine-
grained with some low plasticity fines, medium compacted, and dry. No
debris.

2 feet—4 feet: Sandy silt (MLs); light yellowish brown, medium plasticity silt
with medium to fine grained sand, slightly moist. No debris.

Notes:
bgs = below ground surface

Decision Question #7: Has the nature of the waste present been adequately characterized
using soil vapor, soil, groundwater, surface water, and sediment data, or is further evaluation
required to characterize risk and evaluate response actions?

Four sediment samples (upstream and downstream locations) were collected on 23 February 2003.
These were analyzed for the same suite of analyses (Title 22 metals, VOCs, SVOCs, and petroleum
hydrocarbons) as the surface soil samples. Any impact to the Agua Chinon Wash sediments was
determined by comparing the upstream sediment analyte concentrations with the downstream analyte
concentrations, as well as by comparing the sediment analyte concentrations with the surface soil
analyte concentrations from within the waste placement boundaries. The sediment sample collection
details are presented in Appendix B, along with complete data sets for both of these rounds.

4.10 SURFACE WATER SAMPLING

Surface water soil sampling was proposed at AA 3 in response to Decision Questions #4 and #7, and
in accordance to Decision Rule #5 of the RSE investigation.

Decision Question #4: Has the impact to groundwater, surface water, and sediments been
adequately characterized, or are additional data required?

Decision Question #7: Has the nature of the waste present been adequately characterized
using soil vapor, soil, groundwater, surface water, and sediments data, or is further
evaluation required to characterize risk and evaluate response actions?

The proposed sampling locations for surface water runoff were designed to evaluate analyte
concentrations in surface water at the upstream location and at a downstream location within the
Agua Chinon Wash; samples were analyzed for the full suite of analyses (petroleum hydrocarbons,
VOCs, SVOCs, metals, and perchlorate) similar to the groundwater samples. These surface water
sample results were evaluated based on comparison to groundwater quality criteria.

The analytical results of these samples help in evaluating whether the debris placed at the site has
impacted Agua Chinon Wash. The surface water sample collection details are presented in
Appendix B, along with complete data sets for both these rounds.

4.11 ANALYTICAL LABORATORY DATA VALIDATION

Laboratory data were validated by Laboratory Data Consultants of Carlsbad, California, in
accordance with the cited method, and:
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e EPA Contract Laboratory National Functional Guidelines for Organic Data Review, October
1999¢

e EPA Contract Laboratory National Functional Guidelines for Inorganic Data Review,
February 1999d

e EPA SW 846 Third Edition, Test Methods for Evaluating Solid Waste, update I, July 1992;
update ITA, August 1993; update II, September 1994; update IIB, January 1995; update III,
December 1996)

o EPA Method TO-14A, January 1999

Laboratory data were validated as specified in the NAVFAC SW, Environmental Work Instruction
EW#1. Level IV validation was performed on 20 percent or more of the samples, with the balance
validated at Level III. The data validation reports for all samples collected during the RSE
investigation are presented in Appendix D. The data validation findings are summarized, indicating
the findings of the review process. Data are reported flagged with appropriate qualifiers to indicate
their usability.

Data were assigned the following qualifiers as appropriate:

J estimated concentration

8] not detected (including not present or adjusted detection limit because of blank
contamination)

R Data are not usable

Combinations of qualifiers such as UJ are possible.

The field duplicate pairs were compared and the results were within the acceptance criteria except as
noted in the data validation reports. The results that are significantly different are believed to be a
result of variability inherent in the sampling procedures and the media sampled, and do not appear to
represent consistent or systematic errors.

The following specific issues were identified for the groundwater and perimeter soil gas, sediment
and surface water samples in the validation process.

e Some results were flagged as estimated (J) based on the quality control analysis performed
with the samples. However, the qualifiers do not alter the use of the data.

e In specific cases, in accordance with Contract Laboratory Program guidance and Navy
procedures, analyte reporting limits were adjusted due to the presence of the target analyte in
the laboratory method blank or the field blank and the values qualified as estimated non-
detect (UJ). The guidance indicates that if concentrations detected in the sample are less than
5 times the concentration in the blank (10 times for common laboratory contaminants), the
sample is reported as non-detect. In general, this occurred when the laboratory reported
detectable values above the Method Detection Limit in both the field sample and the
associated laboratory or field blank. The findings were reviewed during the data assessment
and the qualification was warranted in light of the concentrations reported.
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All data were found usable for the purposes intended and no data were rejected. The qualification
assigned to data was incorporated into the conclusions or recommendations of the investigation.

4,12 INVESTIGATION DERIVED WASTE MANAGEMENT AND DISPOSAL

During the initial RSE investigation activities that included drilling of boreholes for the installation
of perimeter gas wells and groundwater monitoring wells, and the corresponding decontamination
activities, approximately 5 cubic yards of soil cuttings and 23 drums of water were generated as
IDW. The soil cuttings were placed in a 5-yard roll-off bin, water was placed in 55-gallon drums,
and miscellaneous debris was placed in a containerized 2-cubic-yard trash bin. The IDW solid waste
personal protective equipment (PPE), plastic sheeting, paper towels, and field test kit waste were
stored in plastic bags.

4.12.1 IDW Soil

Soil samples from different locations of the roll-off bin were collected and composited to form a
single composite soil sample (LK167). This composite sample was submitted to the analytical
laboratory for VOCs, petroleum hydrocarbons and metals analyses.

No VOCs were detected in the roll-off bin composite soil sample. With the exception of selenium
that was detected at 1.7 milligrams per kilogram (mg/kg), all other metals were within the former
MCAS El Toro background concentrations (Table 4-4). With the exception of arsenic, all metals
were also less than the regulatory threshold concentrations. The analytical results of the composite
soil sample indicated very low detection of petroleum hydrocarbons.

The IDW soil was classified as nonhazardous based on the knowledge that IDW soil was a result of
installing wells outside the debris placement perimeter and the comparison of composite soil sample
analytical results with regulatory thresholds (PRGs, total threshold limit concentrations [TTLCs],
toxicity characteristic leaching potential [TCLP] and soluble threshold limit concentration {STLC]
criteria values). Therefore, based on this evaluation and consistent with the Station-wide IDW
Management Plan (CDM 1995), soil cuttings were placed at AA 3.

4.12.2 IDW Water

Since the IDW water stored in the drums was produced during the installation and development of
perimeter soil gas and groundwater monitoring wells, and during the sampling of groundwater
monitoring wells, the analytical results of the groundwater samples collected during December 2002
groundwater sampling event were used to characterize the IDW water drums. The groundwater
samples were analyzed for VOCs, SVOCs, metals and petroleum hydrocarbons. Based on the
comparisons, the IDW water was classified as nonhazardous waste. It was proposed that the IDW
water be transported and disposed at an appropriate facility as nonhazardous waste.

4.12.3 |DW Disposal

A memo detailing the IDW disposal plan for the management of IDW generated at AA 3 during the
RSE field activities was presented to the BCT members on 7 May 2003. The BCT members
concurred with recommendations of the memorandum (Earth Tech 2003b) and on 4 August 2003,
IDW soil was placed at the site and IDW water was shipped for treatment at the D/K Environmental
recycling facility in Los Angeles, California. All other solid wastes were disposed of as municipal
waste.
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Table 4-4: Summary of Detected Analytes and Comparison With Regulatory Threshold Concentrations-
Composite Soit Sampling—-RSE Investigation

Former MCAS Toxicity Soluble
Concentration El Toro Total Threshold | Characteristic Threshold
(Composite Background Limit Leaching Limit
Sample Concentrations | Residential ;| Concentrations Potential Concentration
Analyte LK167) (95" quantile) PRGs (TTLC) (TCLP) x 20" (STLC)x 10
METALS (mg/kg)
Aluminum 4,260 14,800 76,000 - - -
Arsenic 3.3 6.86 0.39 500 100 50
Barium 60.6 173 5,400 10,000 2,000 1000
Cadmium 0.38 2.35 37 100 20 10
Calcium 4,290 46,000 - - - -
Chromium 11.3 26.9 211 500 100 50
Cabalt 28 6.98 903 8,000 - -
Copper 4.8 10.5 3,129 2,500 - -
Iron 7,070 18,400 23,463 - - -
Lead 1.6 15.1 150 1,000 100 50
Magnesium 2,590 8,370 - - - -
Manganese 78.2 291 1,762 - - -
Mercury 0.039J 0.22 23.5 20 4 2
Nickel 5.0 15.3 1,564 2,000 - -
Potassium 884 4,890 - - - -
Selenium 17 0.32 391 100 20 10
Vanadium 16.7 71.8 547 2,400 - -
Zinc 18.2 779 23,463 5,000 - -
PETROLEUM HYDROCARBONS (PHC) (ng/kg)
PHC as diesel 5J - - - - -
Motor Oils 23 - - - - -
Notes:

- = not established

J = indicates an estimated value
ug/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
PRGs = preliminary remediation goals
RSE = removal site evaluation

* = Criteria for IDW soil based on the extraction methodology for the TCLP, where the weight of the extraction fluid is equal to
20 times the weight of the solid sample. Therefore, the derived criterion for waste is equivalent to 20 times the regulatory level

for TCLP.
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5. PHYSICAL CHARACTERISTICS

5.1 SURFACE FEATURES

A geologist performed a site walk to verify the surface features. The results of the physical feature
observations and geologic literature review are presented in this section. Surface deposits in the
vicinity of the site are predominantly young alluvial fan deposits of Holocene/late Pliestocene age,
consisting primarily of unconsolidated gravels, sand, and silt. Surface deposits to the immediate
north of the site consist of interbedded marine sandstone, conglomerate sandstone, and siltstone from
the Niguel Formation of Pliocene Age. Most of the surface is covered with vegetation and loose soil,
but bedrock crops out near the summit on the south side of a hill adjacent to the site. This bedrock,
identified as the Niguel Formation, consist of interbedded marine sandstone, conglomeratic
sandstone and conglomerate of Pliocene age. The strata strike and dip in the vicinity of the Site are
north 5 east and 22 north west, respectively. The bedrock appears indurated and competent, although
highly weathered at the surface. Fractures were not observed.

The Niguel Formation is underlain by the Monterey Formation, consisting of marine siltstone and
sandstone of Miocene age. The Niguel Formation has a maximum thickness of 350 feet. Deposits to
the southwest of the site, across Agua Chinon Wash, consist of alluvial fan deposits of Mid-to-Early-
Pleistocene age. The lithology is sandy, well indurated and well dissected by erosion.

However, a housing tract is currently located at that location and no outcrop was readily visible. A
local geologic map (Figure 5-1) was created using the U.S. Geographical Survey digital geologic
map database of the Santa Ana 30-foot by 60-foot quadrangle as the map source for former MCAS
El Toro region showing the geologic formations, contact, fault, strike and dip information in standard
notation. The topography in the immediate vicinity of AA 3 has a relief of 400 feet to 600 feet above
mean sea level (msl) generally dipping to the south and southwest. The site is located at an elevation
of approximately 460 feet above msl.

5.2 REFINED GEOLOGY

During drilling of boreholes for the installation of monitoring wells (as part of the RSE
investigation), bedrock was encountered at 32 feet bgs in MWO07 and 56 feet bgs in MW10. A figure
showing a measured section of the subsurface lithology and equivalent measured section of the
stratigraphy of the site was provided as part of the RSE Work Plan (Figures 2-4 and 2-5 of the Work
Plan). A figure showing the plan view of these cross sections is presented in Figure 5-2. The cross
sections were revised based on the information collected as part of this RSE investigation and are
presented in Figures 5-3, 5-4, and 5-5. These cross sections provide sufficient alluvium and bedrock
contact information.

Subsurface stratigraphy in this area was inferred from drilling logs provided in the AA 3 technical
information package (IT/OHM 2000), CPT survey, and the boreholes drilled to install the
groundwater and perimeter gas monitoring wells as part of this RSE investigation. Subsurface
stratigraphy consists of fine-to-coarse-grained sediments overlying bedrock (sandstone, siltstone, and
claystone). Unconsolidated sediments were identified as well-graded gravel, gravelly sand, well-
graded and poorly graded sand, silty sand, and clayey sand. Sediments were generally brown,
yellowish brown, olive-brown, and greyish brown, with local iron staining.

The depth to bedrock for the entire site can be inferred from extrapolated cross sections (see Figures

5-3, 5-4, and 5-5) of this Report. The drilling logs for the 10 monitoring wells identify the bedrock as
Pliocene Niguel Formation. Sandstone is generally light to dark gray and light olive-brown with
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yellowish mottling, with very fine- to medium-grained sand, poorly indurated, and dense to very
dense. Siltstone bedrock is generally light brown, olive, or gray with local yellowish mottling.
Claystone bedrock is generally brown to olive to very dark gray.

As shown in Figures 5-3 through 5-5, two topographic low areas were apparently present in the
southwestern and northeastern portions of the site, prior to debris placement. A southwestern
topographic low area was located along cross section AA 3-2-2', between cross sections AA 3-12-12'
and AA 3-13-13' (see Figure 5-7). A northeastern topographic low area was located along cross
section AA 3-14-14', between cross-sections AA 3-9-9' and AA 3-10-10".

5.3 REFINED HYDROGEOLOGY

Ten groundwater gauging events (November 2002, December 2002, January 2003, March 2003,
November 2003, March 2004, June 2004, October 2004, February 2005, and April 2005) were
conducted after the installation the monitoring wells (MWO0S5 through MW14). All AA 3 wells
(MWO01 through MW14) were gauged prior to groundwater sampling. Table 5-1 presents the
historical depth to groundwater information (14 gauging events) at the site.

The April 2005 depth to water readings in these wells ranged from 26.56 feet below the top of casing
(TOC) in Well MWO1 to 40.58 feet below the TOC in Well MWO02. Groundwater elevations were
calculated based on well casing elevations and ranged from 423.16 feet above msl in Well MWO02 to
447.84 feet above msl in Well MWO06 (April 2005 gauging event). Figure 5-6 shows the groundwater
elevation contours from April 2005 gauging event and its corresponding flow direction.

In order to verify if more than one water-bearing unit was present at AA 3, Well MW09 was to be
installed as a dual nested well (with one screen in alluvium [MWO09A] and the other screen in the
bedrock [MWO09B]), and Well MW10 was screened in bedrock. However, at the location of Well
MWQ09, bedrock was not encountered; therefore, both the dual nested Wells MW0O9A and MW09B
were installed in alluvium. Since the recent groundwater gauging events indicate that the bedrock
and alluvial aquifers encountered appear to be fully hydraulically connected and can be considered a
single water-bearing unit, all wells (MWO1 through MW 10) were used to infer the groundwater flow
and gradient information in Figure 5-6.

In February 2005, groundwater Monitoring Wells MW11 through MW14, and an exploratory
borehole (BHO1) were installed in the AA 3 area. All of these penetrations were continuously cored.
Wells MW11, MW12 and MW 14 were installed within the filled area. Well MW 13 was installed
outside of the northern comer of the estimated waste placement area. During the installation of Well
MW11, Niguel Formation sandstone was encountered at 55 feet bgs, with construction debris fill
materials identified to a depth of 32 feet bgs. Native alluvial silty sands and well-graded sands were
identified between the base of fill and bedrock. The borehole was plugged back to 40 feet bgs and
the well screen placed from 22 feet to 37 feet bgs. Well MW-11 was therefore screened across fill
and native alluvium with static groundwater gauged during the February 2005 event at 28.50 feet
bgs, approximately 3.5 feet above the native alluvium within the fill.

Well MW12 was placed in the upgradient, northeast portion of the waste fill area. The well was
bored to 60 feet bgs, encountering construction debris fill materials from the near surface to the
bedrock contact at 40 feet bgs. The 20 feet of bedrock penetrated in this boring was l<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>