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Marines Propose Joint Treatment Facility for Groundwater Plume Cleanup

he Marine Corps is requesting comments from the public remedial investigation and cleanup alternatives are presented in
on alternatives for cleanup (remediation)of contaminated the Draft Final Remedial Investigation Reports and the Draft
groundwater at Installation Restoration Program Opera- Final Feasibility Study Reports, respectively. These reports are

ble Unit (OU) 1 Site 18, the Regional Groundwater Plume at available for public review at the Heritage Park Regional Library
OU-2A Site 24, the Volatile Organic Compound (VOC) Source in Irvine, and are part of the MCAS E1Toro Installation Restora-
Area, at Marine Corps Air Station (MCAS) El Toro (see figure on tion Program Administrative Record file (see page 22).
page 2 and map on page 5). This Proposed Plan summarizes and Remedial investigations concluded that VOCs, primarily the
proposes a final remedy for groundwater at OU-1 and OU-2A. industrial solvent trichloroethene (TCE), are present in ground-

Soil cleanup at Site 24 was addressed previously in an Interim water at Site 18 and in soil and groundwater at Site 24. VOCs in
Record of Decision (ROD) signed in September t997. The rein- the soil at Site 24 have migrated into the shallow groundwater
edy for soil has been implemented and closure documentation unit beneath the site and then into the regional groundwater (prin-
for cleanup of soil was submitted for regulatory review in June cipal aquifer). TCE is present in a groundwater plume that ex-

2001. A separate Final ROD for soil will be tends about 3 miles west of the Station to Culver Drive in Irvine.
This groundwater is currently not used as a drinking water source.For more

information on
the Public
Comment
Period and
Public Meeting,
see page 2.

developed in 2002. The source of contamination is TCE and other solvents that were
This Proposed Plan notifies the public of

believed to have been used for degreasing parts, paint stripping,opportunities to comment on several alter-
and other maintenance activities performed within the Site 24natives and presents the Marine Corps' pre-

ferred remedy that addresses groundwater boundary to support the Station's mission as an aviation center.
at Sites 18 and 24 and protects both public Usage of TCE at the Station was discontinued in about 1975.
health and the environment. This Plan pro- The Marine Corps' remedial action objectives for the shallow
vides an overview of environmental investi- groundwater unit and the principal aquifer are to: reduce con-

centrations of VOCs in groundwater to the more stringent of fed-gation results, and summarizes the cleanup alternatives that
eral or state water quality standards; control VOC migration;underwent detailed evaluation. More detailed descriptions of the
and prevent domestic use of groundwater containing VOCs
above cleanup goals until cleanup is achieved.

KEY TOPICS-- TABLE OF CONTENTS Thepreferredremedy,Alternatives8A and10B'combined,is

UndergroundViewofthePlume 2 to extract contaminated groundwater and treat it to remove VOCs
IrvineDesalterProject 3 until it complies with cleanup goals and water quality standards of
EnvironmentalInvestigationOverview 4 the federal Comprehensive Environmental Response, Compen-
SiteLocationMap 5 sation, and Liability Act (CERCLA) (see page 16). VOC treat-
WhattheRemedialInvestigationFound 6 ment to meet CERCLA standards would be conducted at a VOC
HumanHealthRiskAssessments 6 treatment plant constructed at the planned Irvine Desalter Project

GroundwaterRemedialAlternatives(includesdiagrams) 8 (IDP) treatment plant. Groundwater will also be treated at the IDP
Summary(Table)ofGroundwaterRemedialAlternatives 14 CONTINUEDONPAGE2 •
Cleanup ProgressofVOC-contaminatedSoil at Site 24 15
MarineCorps'PreferredRemedy 16

CostEstimateSummaryofGroundwaterRemedialAlternatives 17 Definitions of Technical Terms
EvaluationofthePreferredRemedy 18
RationalefortheMarineCorps'PreferredRemedy 19 Toassistreadersin understandingtechnicalterms,
WhatHappensAfterthePublicCommentPeriod? 20 a glossaryis includedin the ProposedPlan. Thefirst time a
ApplicableorRelevantandAppropriateRequirements 21 technicalterm is presentedit appearsin bold/italic typeface.
Reports and DocumentsAvailable for Review and Comment 22 Refer to the glossary on page 23 for definitions.
GlossaryofTechnicalTerms 23



• CONTINUEDFROMPAGE1

by the Irvine Ranch WaterDistrict to remove total dissolved solids ation of VOCs in soil (see page 15). This Proposed Plan provides
(TDS) and nitrates in a non-CERCLA treatment program so the an update on the progress of SVE remediation at Site 24.
water is suitable for recycled water purposes such as irrigation and A final remedy for groundwater will be selected after the
industrial use. Elevated levels of TDS and nitrates resulted from public comment period has concluded and all comments have
natural conditions and regional agricultural practices rather than been reviewed and considered. The selection of the final remedy
MCAS E1Toro operations (see page 3). Treatment to remove TDS for groundwater cleanup at Sites 18 and 24 will be documented
and nitrates is not the Marine Corps' responsibility. The Interim in the ROD (see page 20). A separate Final ROD will document
ROD for Site 24 selected soil vapor extraction (SVE) for remedi- final soil cleanup at Site 24.

Figure 1--Underground View of the VOC Plume
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0 )portunities for Public Involvement

Public Meeting -- Wednesday, November 7, 2001 5:00-9:00 p.m.

Irvine City Hall, Conference and Training Center, One Civic Center Plaza, Harvard at Alton Parkway, Irvine
You are invited to attenda public meetingto discuss the information presentedin this Proposed Planregardingthe groundwater
cleanupat InstallationRestorationProgram OperableUnit 1 Site 18 and groundwatercleanupat OperableUnit 2A Site 24 at MCAS
ElToro. Marine Corpsrepresentativeswill provide visual displays and information on the environmentalinvestigations,the cleanup
and closurealternativesevaluated,and the remediationthat has alreadytakenplace.Youwill havethe opportunity to askquestions
and formally comment on the alternatives.

Public Comment Period -- October 31-November 29, 2001

We encourageyou to comment on this ProposedPlanand site-relateddocumentsduring the 30-daypublic comment period. You
may submit written comments by mail postmarkedno later than November29, 2001 to: Mr. DeanGould, BaseRealignmentand
Closure(BRAC)EnvironmentalCoordinator,EnvironmentalDivision,MCASElToro,P.O.Box51718, Irvine,CA92619-1718.Comments
may also be sent to Mr. Gould by fax to (949) 726-6586. Publiccomments receivedduring this period,or in personat the public
meeting, will be included in the Responsiveness Summary portion of the Record of Decision and considered in the final cleanup and
closuredecisionfor groundwaterat thesesites (seepage20).
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Irvine Desalter Project

he Irvine Desalter Project (IDP) is a proposed operated by the IRWD. The IDP project is being
water supply development project initiated by the designed to meet all federal and state water quality
Orange County Water District and the Irvine standards.

Ranch Water District (OCWD/IRWD). Priorities of this
project are to extract and treat groundwater to: (1) de- The IDP was prompted by a regional groundwater studyconducted in 1984 that identified the migration of inor-
velop a local water supply drawing from the principal ganic constituents, mainly TDS and nitrates, from the
aquifer; (2) intercept, contain, and treat groundwater with Irvine area toward the main portion of the Orange
high concentrations of total dissolved solids (TDS) and County groundwater basin. The relatively poor ground-
nitrates; (3) and accept and treat for VOC removal the water quality of the Irvine area is mostly attributable to
groundwater that the Marine Corps must remediate. The

the geology of the area and to agricultural and irrigation
IDP as developed by OCWD/IRWD is composed of two practices and that have long been prevalent in the
separate components_a Nonpotable System and a
Potable System_esigned to treat groundwater from region. Later studies identified the presence of TCE in

area groundwater. After the discovery of TCE in ground-
two areas in the principal aquifer and from the shallow water, the OCWD modified the IDP to treat VOCs in
groundwater unit at Site 24. addition to TDS/nitrates.

• Nonpotable System_roundwater from Site 24 and Cleanup of VOC contamination is the responsibility of
areas inside the principal aquifer VOC plume (which is the Marine Corps who developed and evaluated several
contaminated above drinking water standards) would potential remedial alternatives to achieve cleanup. Some
be extracted, treated, and discharged for use as recy- of the alternatives for VOC contamination in groundwater
cled water. Only the VOC-related portion of the IDP relied on the IDP as the key component. The preferredthat treats water from Site 24 and areas inside the
principal aquifer VOC plume would be considered part remedy presented in this Proposed Plan is based uponthe Nonpotable System component of the IDP.
of the Marine Corps' CERCLA remedy.

Under the terms of a settlement agreement negotiated
• Potable System---groundwater from areas outside the between the United States and OCWD/IRWD, the United

principal aquifer VOC plume (which already meets States will pay for VOC-related components of the IDP
water quality standards) would be extracted, treated and treatment for VOC removal, and OCWD/IRWD
even further to remove trace amounts of VOCs, and to

would pay for removal of TDS and nitrates. The Unitedremove TDS and nitrates. Treated water would then
Sates is not required to pay for removal of TDS and

be released for domestic purposes. This is not part of nitrates because the elevated concentrations of these
the Marine Corps' CERCLA remedy, chemicals were not caused by Station operations. This

• Groundwater from both areas would be kept separate remedy will protect the public and meet the groundwater
at all times, cleanup objective of the Marine Corps and the water

supply objectives of OCWD/IRWD. The settlement
OCWD is responsible for planning, right-of-way acquisi- agreement was signed by OCWD/IRWD (June 2001)
tion, design, and construction of project facilities, with and the United States (U.S. Navy, July 2001; U.S.
full participation by the IRWD. Project facilities will be Department of Justice, September 2001).

Multi-Agency Environmental Team Concurs with Preferred Remedy

lhe Base Realignment and Closure (BRAC) Cleanup Team (BCT), composed of the Marine Corps, the U.S. Environmental
Protection Agency (U.S. EPA), and the CaI-EPA, was established when MCAS El Toro was designated for closure. The pri-
mary goals of the BCT are to protect human health and the environment, to expedite the environmental cleanup, and to

coordinate the environmental investigations and cleanup at the Station.
The team completed its review of the Remedial Investigation and Feasibility Study reports for Sites 18 and 24. The team also

reviewed the modeling results for OU-1 Alternative 8A and the evaluation of how this altemative meets the U.S. EPA evaluation
criteria (see page 18). Based on these reviews and on continuing discussions held regarding the findings of the field investigations, and
the results of human health risk assessments, the BCT agrees that the combination of Alternatives 8A and 10B' represents the optimal
solution for remediation of groundwater at Sites 18 and 24. The Final ROD that documents soil cleanup will be developed in 2002.



Environmental Investigation Overview

o effectively manage the cleanup effort at MCAS E1 Road. Figure 2 on page 5 shows the locations of Sites 18 and 24
Toro, the Marine Corps organized the Station's Installa- and the concentrations of TCE in the shallow and principal
tion Restoration Program (IRP) sites into Operable aquifer.

Units. Operable Units, or OUs, are areas where similar cleanup OU-2A Site 24, the VOC Source Area, encompasses ap-
activities can be implemented. The MCAS E1 Toro IRP sites proximately 200 acres in the southwest quadrant of the Station.
that are the focus of this Proposed Plan are: OU-1 Site 18, Site 24 also includes the footprint of the VOC plume in the
Regional Groundwater Plume; and OU-2A Site 24, Volatile shallow groundwater unit. Two large aircraft hangers (Build-
Organic Compound (VOC) Source Area. An overview of the ings 296 and 297) and several smaller buildings within the Site
environmental investigation results pertaining to groundwater 24 boundary were used for aircraft and support vehicle mainte-
contamination at these two sites and soil contamination at Site nance and repair. Aircraft maintenance at Buildings 296 and
24is presentedbelow. 297 were believed to have used industrialsolventscontaining

TCE for degreasing parts, paint stripping, and aircraft washing.
Site Background No records were kept that describe the precise origin, nature,

and use of TCE at the site, or the circumstances or quantities of
MCAS E1 Toro was commissioned in 1943 as a Marine individual releases. Solvents released at Site 24 contaminated

Corps pilot fleet operation training facility. In 1950, the.Station the soil and groundwater beneath the surface. Solvents contain-
was selected for development as a master jet station and perma- ing TCE have not been used at the Station since about 1975.
nent center for Marine Corps aviation on the West Coast. The

Station's mission involved the operation and maintenance of Previous Studies
military aircraft and ground-support vehicles and equipment.

Much of the industrial activity (aircraft maintenance and refur- After the discovery of TCE in the off-Station groundwater,
bishment) took place in the southwestern quadrant of the the Marine Corps conducted several studies that were designed
Station whereSite 24 is located, to determine the nature and extent of contamination and plan

The first indication of groundwater contamination at the Sta- the best means of remediation.

tion occurred during routine water quality monitoring in 1985 In 1987, the Marine Corps conducted a perimeter study to in-
when the Orange County Water District (OCWD) discovered vestigate whether VOCs were present near the Station boundary.
the VOC trichloroethene (also called TCE) in groundwater at an Investigation results indicated that VOCs were present in the
irrigation well approximately 3,000 feet northwest of MCAS El shallow groundwater unit near the Station's southwest bound-
Toro. A VOC is an organic, or carbon-containing, compound ary.
that evaporates easily at room temperatures. VOCs are corn- Remedial investigations (RI) of Sites 18 and 24 were con-
monly used as solvents for machinery and parts degreasing, ducted from 1992 to 1996. The objective was to further assess
paint stripping, and other industrial applications. Groundwater and characterize the nature and extent of chemical releases into

from the above-mentioned irrigation well is used for agricultur- the environment reported in previous studies and assess poten-
al purposes. Drinking water wells located approximately three tial risks to human health and the environment. Feasibility stud-
miles from the irrigation well do not contain TCE. Subsequent ies (FS) were performed after the RI to evaluate potential
investigations showed that the VOC contamination originated cleanup alternatives for contaminated groundwater at Site 18
fromSite24. andforcontaminatedgroundwaterandsoilat Site24.

SiteDescriptions RemedialInvestigationFocus

OU-1 Site 18, Regional Groundwater Plume, is the area of The RI applied a phased approach to conduct sampling of
groundwater contamination in the principal aquifer that extends soil, soil gas, and groundwater to assess the types of contami-
from the source area (Site 24) beyond the western boundary of nants present. The first phase concentrated on IRP sites within
the Station approximately three miles to the west beneath the the Station to locate the VOC source, and on groundwater west
City of Irvine. The overall regional groundwater investigation of the Station boundary (OU-1 Site 18) to determine the extent
area is bound by Interstate 405, Harvard Avenue, and Trabuco of VOC contamination in groundwater. This early phase of the

groundwater investigation tested soil and groundwater for a vari-
ety of chemicals (i.e., nitrates, dissolved minerals, and VOCs)OnJuly2, 1999, operationalclosureof all militaryactivi-

ties at MCASElTorowascompleted.TheMarineCorps'
mission at the Station was incorporated into Marine Corps
Air Station Miramar operations in San Diego, California

and determined that only VOCs were attributed to past Station
practices. The second phase of the RI concentrated on Site 24,
the VOC Source Area, to further characterize and refine the ex-
tent of soil and groundwater contamination.
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Figure 2--Site Location Map
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During the RI, groundwater samples were collected at differ- were mapped as VOC plumes in the groundwater to assess po-
ent depths from newly constructed monitoring wells, pre-exist- tential risks to human health and the environment. Soil and gas

ing wells, and temporary well points in and around Sites 18 and samples were collected from near the surface to the water table

24. Analysis of groundwater samples provided information at Site 24 to help locate the VOC sources of the regional
needed for determining where and to what extent VOCs are pre- groundwater plume. Detailed maps and lists of the chemicals

sent in groundwater. For each sample, the measured concentra- and their detected levels are presented in the OU-1 and OU-2A
tion (or level) of the detected chemical was recorded and RI/FS Reports. Information on the public availability of these

compared to federal and state water quality standards. The data reports is on page 22.



What the Remedial Investigation Found
VOCsin Soil andGroundwater ExlentofVOCPlumeinGroundwater

OriginateatSite24 Data evaluation focused on determining the extent of the

The RI concluded that VOC contamination, primarily TCE, VOC plume in both the shallower groundwater (80 to 110 feet
was present in the soil and groundwater at Site 24. The Marine below ground surface), and in the deeper groundwater (200 to
Corps estimated that approximately 1,500 pounds of TCE were 450 feet deep) that makes up the area's principal aquifer. Key

initially present in soil gas beneath the area of Buildings 296 findings are summarized below:
and 297. Other VOCs, including tetrachloroethene (PCE), car- • The VOC groundwater plume extends from the VOC
bon tetrachloride, 1, l-dichloroethene (1,1-DCE), and Freon 113 Source Area about 3 miles west of the Station.
were also found in the soil at Site 24 but at lower concentrations. • Within the Station boundaries, TCE is generally limited to

VOC-contaminated soil was not a risk to human health be- shallow groundwater, with the highest concentrations up to
cause most of the contamination was located far below the 4,850 parts per billion (ppb) beneath the area of Building 296 at

ground surface. However, the VOC-contaminated soil in the Site 24.
area beneath Buildings 296 and 297 was determined to be an • Outside the Station boundaries, the water quality of the

ongoing source of the low-level regional VOC groundwater shallow groundwater in most cases is better than the federal and

contamination. VOCs, primarily TCE, have migrated from the state water quality standard of 5 ppb for TCE. In the principal
soil at Site 24 into the shallow groundwater and then into the aquifer, TCE concentrations range from barely detectable to
principal aquifer. In addition to TCE, other VOCs, including above the limit allowed for drinking water.The highest reported

PCE, 1,1-DCE, and carbon tetrachloride, are present in the concentration of TCE in the principal aquifer was 61 ppb.
groundwater but at much lower concentrations. Figure 1, pre- • TCE concentrations gradually decrease as the contamina-
sented on page 2, shows the link established between the VOC- tion moves farther away from the source area.
contaminated soil and groundwater.

Human Health Risk Assessment

s part of the remedial investiga- IdentifyingExposurePathways
tions, human health risk assess-

ments were performed at OU-1 To assess potential human health risks, information on the

Site 18, Regional Groundwater Plume and types and amounts of chemicals present at each site was col-

OU-2A Site 24, VOC Source Area, to evalu- lected during the remedial investigations. Possible exposure
ate whether environmental cleanup or con- pathways, which show how people could come in contact with
trois are necessary as a result of potential risks to human health these chemicals, were then identified. The residential risk

from exposure to untreated groundwater. Results from the risk assessment hypothetically assumes people are living at a site for
assessments indicate that if action is not taken to remediate a period of 30 years.

groundwater and/or prevent exposure to untreated groundwater, To determine potential risks from exposure to untreated
potential risks to human health are present if untreated water is groundwater, the human health risk assessments assumed that

used for domestic purposes (i.e., drinking or bathing). Ecologi- untreated groundwater from Sites 18 and 24 would serve as a
cal risk assessments, which evaluate risks to plant and animal source of water for domestic use. The hypothetical assumptions
life from exposure to contaminants, were not performed at ei- are considered conservative because there is no current use of

ther site because no wildlife is present at the highly industrial- the groundwater for domestic purposes. Site 24 is also expected
ized Site 24 and groundwater is present too far below the to continue to be used for industrial, not residential, purposes in
surface of either site for plant and animal exposure. The human the future.
health risk assessment results are discussed on page 7.

Subsequent to the RI, a risk assessment was also performed Estimating HumanHealthRisks
for chemicals in groundwater from the well that provides water

for North Lake. This lake is used year round for recreational Calculated risk levels are an indication of potential risks, and
purposes. The risk assessment showed that the groundwater are not an absolute prediction that risk will occur at a certain

does not pose an unacceptable risk to human health, level. Actual human exposures and risks are likely to be much



less than those calculated for the risk assessments. The assump- RiskAssessmentResults
tions made during the risk assessment process are intended to

lead to an overestimation of risk and provide a margin of safety Groundwater
to protect public health and the environment.

Risks to human health associated with exposure to and The additional chance of a resident contract-

toxicity of chemicals were estimated for cancer-causing (car- ing cancer from exposure to untreated ground-
cinogenic) and noncancer-causing (noncarcinogenic) effects, water is greater than 10-4 at some locations in

For carcinogens, potential risk is expressed in terms of the the shallow groundwater unit beneath Site 24.
probability of an individual contracting cancer (cancer risk). In the principal aquifer, VOC concentrations are
To estimate noncancer risks, a hazard index is applied. The much lower, and the corresponding risk levels

probability of an individual contracting cancer is expressed as due to VOCs are between 10-5 and 10-6.Risk that was estimated
the number of additional cancer cases that would occur within from exposure to naturally occurring inorganic compounds (dis-

a population, and is calculated assuming an individual has an solved minerals) and manmade compounds such as nitrates
extended exposure to the chemicals (30-year period). The (from fertilizers) in the principal aquifer was somewhat higher,
term "additional cancer cases" refers to cancer cases that on the order of 10-4to 10-5. Elevated concentrations of inorganic

could occur, in addition to those cases that otherwise occur in chemicals and nitrates that cause these risks are believed to be

a population not exposed to the chemicals in untreated the result of the geology of the area and agricultural practices,

groundwater, notMarineCorpsactivities.
To manage risks and protect human health from known or The human health risk assessments also indicated that there

suspected carcinogens, the U.S. EPA has established generally is a potential for noncancer risks associated with exposure to

allowable exposure levels at general concentration levels that untreated groundwater. In the shallow groundwater unit, the
represent an excess lifetime cancer risk to an individual of hazard index exceeded 1 for both adult and child residents. Po-
between 10-4 (1 additional case in a population of 10,000) and tential noncancer risks were due to TCE and carbon tetrachlo-

10 -6 (I additional case in a population of 1,000,000). Risk ride. Noncancer risks also exceeded a hazard index of 1 in
estimates between 10-4 and 10-6 may call for remedial action several wells at Site 18 due to TCE, carbon tetrachloride, herbi-

and estimates greater than 10-4 usually call for remedial ac- cides, inorganics, and nitrates. Only the risks due to VOCs are
tion. Various site specific factors such as exposures, types of attributable to Station activities (past use of industrial solvents
contaminants, and potential future uses are factored into the for aircraft maintenance).
determination and selection of a remedy that protects human Human health risks (cancer-causing and noncancer-
health, causing)in theshallowgroundwaterunitwerehighenoughto

warrant remedial action. The VOCs in the principal aquifer ex-In addition, for groundwater actions, federal and state
MCLs (maximum contaminant levels) and non-zero MCLGs ceed MCLs. Therefore, remedial action is being taken to bring

(maximum contaminant level goals) for specific chemicals the VOCs into compliance with the water quality standards.
are generally used to gauge whether remedial action is war-

ranted. MCLs are the maximum permissible level of a contam-
inant delivered to any user of a public water system. MCLs are

INTERNET

CONNECT ON

enforceable standards. Under the federal Safe Drinking Water
Act, MCLGs are non-enforceable concentrations of drinking

water contaminants, set at the level at which no known or an-

ticipated adverse effects on human health occur. MCLGs are

usually the starting point for determining the regulated MCL. Foraccessto informationon MCASEl
Noncarcinogenic risks are expressed as a hazard index. The Toro (Restoration Advisory Board meet-

U.S. EPA considers a hazard index of less than 1 as protective ingminutes,proposedplans,andfact
of human health. A hazard index of 1 indicates that the expo- sheets),checkoutthe Southwest
sure to the chemicals has limited potential for causing adverse IIIIIll Division Naval Facilities Engineering
health effects (e.g., respiratory distress). A site with a hazard CommandWebSiteat:
index greater than 1 does not by itself require remedial action,

but indicates the need to take into account the types of chemi- www.efdsw.navfac.naw.mil/pages/environmental/envhome.htm
cals, historical activities, and potential toxic effects of the
chemicals of concern.



Summary of Groundwater Remedial Alternatives
The Marine Corps' remedial action objectives for the shallow range of possible alternatives. Alternatives for Site 18 were de-
groundwater unit and principal aquifer are to: veloped and evaluated in the Draft Final Interim Action Feasi-

• reduce concentrations of VOCs in groundwater to the more bility Study Report issued in August 1996. Site 24 alternatives

stringentof federal or state water quality standards; were presented in the Draft Final Phase II Feasibility Study
• control the migration of groundwater containing VOCs issued in December 1997.

above cleanup levels; and In 2000, a final alternative was developed for Site 18. This
• prevent domestic use of groundwater containing VOCs alternative is a refinement based on the other alternatives evalu-

above cleanup levels until cleanup is complete, ated. A description and technical evaluation of the alternative

These objectives shaped the development of several remedial was transmitted to the regulatory agencies by means of a techni-
alternatives that would prevent exposure to contaminated cal memorandum in April 2001. A copy of this technical memo-
groundwater, minimize further migration of already-contaminat- randum is available for review in the Administrative Record file

ed groundwater, and restore the groundwater to federal and state and at the Information Repository (see page 22).
cleanup levels, known as maximum contaminant levels or The first step in the feasibility study process was to identify
MCLs. The MCLs represent water quality standards that are and evaluate a wide range of potential technologies to accom-
protective of human health. Table 1 shows the criteria and stan- plish the cleanup objective. This evaluation focused on tech-
dards for the VOCs most commonly detected in groundwater at nologies to contain the migration of contaminants in
Sites 18 and 24. groundwater, treat the groundwater in place (in situ treatment),

or treat the groundwater once it has been extracted to the sur-
DevelopmentofAlternatives face (ex situ treatment). The Marine Corps also evaluated a vari-

ety of technologies to use or dispose of the extracted and treated
Remedial alternatives are developed and evaluated by per- groundwater. Each of these technologies was screened on the

forming a feasibility study. Separate feasibility studies were basis of its effectiveness, implementability, and cost, consistent
conducted for Site 18 and Site 24, however these studies were with U.S. EPA and National Oil and Hazardous Substances

prepared in close coordination to ensure consistency of Contingency Plan (NCP) guidance for feasibility studies. The
approach and ensure that the Marine Corps looked at a wide most effective technologies were developed into remedial alter-

natives and subjected to further evaluation.

Table1 Table 2 shows technologies evaluated for

CriteriaandStandardsfor VOCsMostCommonly groundwaterat Sites 18and24.
Detectedin Groundwaterat MCASElToreSites18 and24 Computer modeling wasused to evaluatethe
Round12 RoutineGroundwaterMonitoring(June2000) most effective remedial alternatives. Investiga-

tion results have demonstrated that there is a
Concenlration(parts perbillion) connection between the soil, which was the

U.S. EPA California Maximum source of contamination, and the shallow

Maximum Maximum Reported groundwater unit and principal aquifer. There-
Contaminant Contaminant Concen- fore, the modeling was used to simulate VOC

ChemicalVOC Level(MCL) Level(MCL) tration infiltration through the soil and the movement
of VOCs in groundwater over the next 20 to 40

Carbon totrachloride 5 0.5 14 years. By varying the location and number of
1,1-Dichloroethene 7 6 28 wells, the model was used to compare the rela-
cis-l,2-Dichloroethene (total) 70 6 9.2 tive rate of contaminant removal, amount of
Tetrachl0roethene(PCE) 5 5 5 migration of contaminants, and time to reach the
Trichloroethene(TCE) 5 5 1,009 state and federal cleanup standards.

Sources:
Federalandstatecleanupstandardsareestablishedin40Codeof FederalRegula- G reundwaterRemedial
tions§141.61(a)andTitle22CaliforniaCodeof Regulations§64444,respectively. Alternatives

Notes:

1) TheU.S.MarineCorpscleanupstandardisthemorestringentof thefederaland The remedial alternatives developed in the
state MCLs. feasibility studies consist of a No Action altema-

2) Maximumreportedconcentrationsfrom Round12 RoutineGroundwater
MonitoringReportconductedin June 2000. tive and a variety of alternatives that actively

treat contaminated areas.



Table2 provisions exist for access by the Department of the Navy
TechnologiesEvaluatedfor OU-1andOU-2A (DON) and the regulatory agencies to conduct or oversee moni-

FeasibilityStudies toting and maintenance activities. SVE was accepted as the re-
medial altemative for soil at Site 24 in an Interim ROD signed
in September 1997, and was implemented beginning in 1999.Containment
The Final ROD that documents cleanup of the soil will be de-

HydraulicContainment(wells) veloped in 2002. For information on remediation of VOC-conta-
PhysicalBarriers(slurrywall) minated soil conducted at Site 24, see page 15.

Site 18 AlternativesRemoval of Contaminants

GroundwaterExtraction(wells) Twelvealternativeswereinitially evaluatedfor Site 18. Nine

Vacuum-EnhancedGroundwaterExtraction alternatives were screened out based on effectiveness, imple-
mentability, and cost. In addition to the No Action alternative,

In-Situ Treatment (performed in place two alternatives, 2A and 6A, were retained for detailed evalua-

Monitored NaturalAttenuation tion due to their effectiveness in terms of the mass of VOCs re-

Treatmentof Groundwaterin Place (air sparging or bioremediation) moved, time to remediate the groundwater, and cost.
When BRAC Cleanup Team (BCT) members, U.S. EPA,

Cal-EPA Department of Toxic Substances Control (DTSC), andEx-SituTreatment removeandtreat aboveground
the California Regional Water Quality Control Board (RWQCB),

PhysicalTreatmentof ExtractedGroundwater(carbonadsorp- reviewed the Draft Interim Action Feasibility Study in 1995,
tion, air stripping,steamstripping) concern was expressed over the high cost of groundwater extrac-

Chemical Treatment of Extracted Groundwater (oxidation) tion and treatment to reduce the low concentrations of TCE in
Biological Treatment of Extracted Groundwater (bioremediation) the principal aquifer (Alternative 2A - $56.4 million and Alter-
AirEmission Controls and Treatment (adsorption, catalytic native 6A - $40.3 million, see page 17). The BCT suggested that

conversion,thermaldestruction) the Marine Corps evaluate lower-cost alternatives and a moni-
tored natural attenuation approach for the principal aquifer. In
response to agency comments, the Marine Corps developed three
additional alternatives (7A, 7B, and 8). These alternatives incor-

Dischargeto PubliclyOwnedTreatmentWorks porate some monitored natural attenuation in the principal
Discharge to Surface Waters aquifer combined with extra monitoring wells that are used to
Reinjectionof TreatedGroundwater assess the progress of natural attenuation.
EvaporationPonds In 2000,an additionalalternative,Alternative8A, was de-

BeneficialUse(domestic,irrigation,etc.) veloped by the Orange County Water District to address public
concerns with reuse of treated groundwater. This alternative

The No Action alternative is used as a baseline against which uses separate treatment systems depending on whether
the other alternatives are evaluated. Except for the No Action al- groundwater is currently contaminated or uncontaminated.

The technical adequacy of Alternative 8A was evaluated byternative, each of the remedial alternatives for groundwater at
means of computer modeling. Results were provided to the

Sites 18 and 24 contains four components:
BCT in April 2001 in an attachment to a technical memoran-• extracting groundwater from the shallow groundwater

unit and/or principal aquifer; dum titled, Evaluation of Alternative 8A with Respect to
• treating the extracted groundwater for VOCs to meet National Contingency Plan Criteria, and are part of the

Administrative Record file.
water quality standards for disposal or use;

• disposing of or using the treated groundwater;
• preventing inadvertent use of contaminated groundwater

until remediation is complete.

The alternatives differ in the estimated number and concep- To assist readers in understanding the alternatives devel-
tual placement of groundwater extraction wells, treatment opedforSites18 and24, brief descriptionsandillustrations
methodology, and the disposal options used. Common elements are presentedonpages10 through13. Table3 onpage14
of each alternative are the use of institutional controls such as providesa comparisonsummaryof the OU-1alternativesfor
deed restrictions to protect extraction and monitoring equipment the principalaquiferfollowedbya similarcomparisonofthe
and prevent inadvertent use of contaminated groundwater until OU-2 alternativesforthe shallowgroundwaterunit.
remediation is complete. Institutional controls also ensure that



Alternatives 2A and 9 Conceptual Design Site 18Alternatives

Alternative 2A - in-
VOC Treatment_ " _ volves construction of

I .......... Vapor GranularActivated separate groundwaterShallowGroundwaterUnit carbonTreatment

(on-Station) [ (cs_,_v__ir,_r_s_._J_o_t,,,o_,_,_; extraction, treatment, and

............. _ injectionsystemsforthe
Pt_llli)s

....... s a.ow roundwateunit
(wmmesvoc:, .-.ii_._'_'_ Shallow and principal aquifer.t,,,,,,,,,v,:,,r,,,_;, InjectionWells_ GranularActivated ___._ Groundwater from each of

.... CarbonTreatment these areas is conveyed
¢po/ishing sl_(le oI

ExtractionWells _j......._,,,_._o,,_o._t,,,_,,,) (piped) to separate treat-Downgradient of the
VOCSourceArea VOCTreatment_-"* ment facilitiesto remove

" i ._ - i. VOCs and is then pumped
• [ __ I VeporGranularAotlvatod (injected) back into thePr,ncipal Aquifer _ _ .......... _2_ _ Carbon Treatment

(Deep Groundwater off-Station) _ _ _: I re! ...... i, rot.... cl _<.._,,,,o.p,,e,-e) groundwater unit it came

Pu"'I'___----_£,';i I .............. _:_q from. Cleanup of the shal-

,ow  o n w teru itisInjectionWells estimated to take 52 years,

• , -=......... 43andyears.theprincipalaquifer
2 Extraction Wells

at the LeadingEdgeof Alternative 6A -
vocPlume groundwaterfromtheshal-

Operation of the SVEsystem at Site 24 is an integral part of Alternative 9. low groundwater unit and
principal aquifer is extract-
ed, blended (mixed), and

Alternatives 6A and 10A Conceptual Design conveyedto the IDP for re-
moval of VOCs. Treated

ShallowGroundwaterUnit
(on-Station) groundwater is distributed

_ " .......................... ;_ to the public for domestic
! i purposessuchasdrinking

[:_-_ _ [ i and bathing. Cleanup of the
_] shallowgroundwaterunit

ExtractionWells iJll IrvineDesalter is estimated to take 48
Downgradientofthe il _ , ProjectSystemVOCSourceArea i _ _ ] CERCLA(VOC)and | years, and the principal

L.__.._ _,_) ._..._.._ Non-CERCLA*(TDS/n_ate)Treatment

Principal Aquifer :r _ [: _2_.

(DeepGroundwateroff-Station) i tll
........ I _lt Blending Facility of !

Puml)_ Ct.i_mm ...... - : :_ ..... _ ;]}i Shallow and Deep
!11_ Groundwater

IrvineRanch i

__ p_,,nps _:1 WaterDistrict .

, . i _ DistributionSystem_

2 ExtractionWells i
attheLeading Ill) l__JIBI

Edge of
VOCPlume 4 ExtractionWells

Located Upgradient
of and Within

the VOC Plume

*Associated withlocal watersupply. TDS/nitratetreatmentis nota componentof the CERCLA
remedial action requirements,

Operationof the SVEsystemat Site 24 is an integralpart ofAIternative IOA.
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Alternative 7A - uses

the same shallow ground- Alternative 7A Conceptual Design
water extraction, treatment,
and reinjection system as 2A
and incorporates monitored voc Treatment" "*"

-'- f'--_l Vapor Granular Activated

natural attenuation to remedi- . i_ ,g CarbonTreatment
ate VOC contamination in the ShallowGroundwaterUnit _l_(ct ..... Jr,_t....... toam,osp,,e_c)

(on-Station) ........... .. [

principal aquifer. ShallOWyears, _-" ................. -i __1_ GranutarAetivated_ Shallow

groundwater unit cleanup is o.._,p,
estimated to take 52 AirS,nppert i :,

(, e,,,oves voc _ ,i

and the principal aquifer 60 ,,,,, _,,_,,,a,,.o InjectionWells

years. __ _____._ '_--..._.Carbon Treatment-- _ (])oJJ_Jltl_o .'_t,3OCOl
ExtractionWells ,j,o,,_u_._.te,._._,,,_,,_1

Downgradientof the
Alternative 7B - is iden- voc SourceArea
tical to 7A except it is as-
sumed that after 10 years two PrincipalAquifer
existing irrigation wells at the (Deep Groundwateroff-Station)Enhanced

leading edge of the VOC Mon.orinoWenNetwork

plume are no longer used for _'} It Ii, f_

agriculture due to reduced de- "._ :"_} _i_

IncorporatesMonitored _ill

mand or because TDS con- NaturalAttenuation i
centrations are too high for to RemediateVOC
irrigating crops. In Alterna- Contamination

tive 7B, the Marine Corps ac-
quires the existing irrigation
wells after 10 years, treats the
extracted groundwater from
these wells to remove VOCs,

and injects the treated

groundwater upgradient of Alternative 7B Conceptual Design
the VOC plume in the princi- VOCTreatment"_"-r
pal aquifer. Cleanup of both ('-t _-_ Vapor GranularActivated
the shallow groundwater unit t II ........... _ _ CarbonTreatment

Shallow Groundwater Unit I __1_ _ (C/..... ir re/ .... d to _tmoSphere)

and the principal aquifer is (on-Station) t ! E 1

estimated to take 54 years. _--------'a_rStr:---[o_ i .........
Pumps ......-,:-:--- -_-'_ _ ===:=:_===" __--

Alternative 8 - extracts . . (_o,,o_voc ........... _, : ......... :.......

groundwater from wells L,Z%_.=il l I _ _ eranularactivated _l InjectionWells
_1 _ _'_Z-w_-_'_------_';_carbon Treatment _ J

downgradient in the shallow _ _ (polishingstageofExtractionWells 9roundwatettreatnlenO
groundwater unit and from Downgradientof the
five existing wells located VOCSourceArea
upgradient of and within the

VOC plume in the principal Principal Aquifer VOCTreatment* "*" "
aquifer. Water from both (DeepGroundwateroff-Station) ('_ _ VaporGranularActivated
extraction well systems is | _1_ '_ CarbonTreatment

Enhanced _ I'-- I_:

blended and conveyed to the MonitoringWell _ I I_ "_._
Network _ IIDPfortreatmentandreuse ,Itl t? I

fordomesticpurposes. " _'incorporatesMonitored J-'_ i'J IJ- I] _ _,, t I
Groundwater downgradient NaturalAttenuation |_i_l_].'_ [. II_ st_p;erI _. LILI_II

to RemediateVOC }it1111,1 [ '1 q t V Pm_Bl,'l
of the extraction wells is re- Contamination k-_511[IL4 [ . I[ -i _4.__ ,-.' ._ '11
mediated using monitored _II-, _:"_:'_ ....
natural attenuation. Shallow ,. i InjectmnWel s
groundwater unit cleanup is _I'4 2 ExistingWells

atthe LeadingEdge
estimated to take 59 years, voc Plume*
and the principal aquifer
70 years. * Component for gro.undwater extraction.2VOCtreatment and. .reinjection atrer first 10years or monirorea natural attenurarion.

11



Alternative 8A - Con-

Alternative 8 Conceptual Design taminated groundwater
ShallowGroundwaterUnit from the shallow ground-
(on-Station) water unit and from within

i theVOCplumeintheprin-
2LL__Z.._2L:_ cipal aquifer is extracted,

Pumps

_ , _ blended,andconveyedto

...........' _ the IDP for removal of
ExtractionWells }111 IrvineDesalter VOCs during a portion of

Downgradientofthe I_ ProjectSystemV0C Source Area IE. _ ? I CERCLA(V0C)and | the year. Treated ground-

i. _-_ ....._--I l water is used for non-" (TDS/nltratelTreatment domestic purposes such as

III irrigationandindustrial(DeepGroundwateroff-Station) ill i ;||i BlendingFacilityof times of the year it is
itl I _,ll ShallowandDeep _ assumed that water is not

_ ........................ , ] _ Groundwater Irv|neRanch l......_................................. neededforirrigationor
_ P,._,os i WaterDistrict

DistributionSystem= J other purposes. During
[ ]_F]F!F] _S?2L__---'S. _77--,' :_,_ _,,a,_a those time periods, ground-

N,_k waterwillnotbeextracted

lililll *Associatedwlth/oca/water from the principalE]_ : ![ _ , supply, TO$/nitratetreatment aquifer.
IncorporatesMonitored J-l_ [ I_ _/ is not a component of the Groundwaterwill continue

5 ExtractionWells NaturalAttenuation [. _i_f_i J CERCLAremedial action to be extracted from the
Upgradlentofsad to RemediateVOC [-_ii_[_i'_l requirements.
WithinVOCPlume1Extraction Contamination [']R.l_l-'l shallow groundwater unit.

ou,,0,ofVOCPlume* The extracted water will be
treated at the IDP and will

beinjecteddowngradient
of the shallow groundwater
unit VOC plume. An inde-
pendent non-CERCLA

Alternative 8A Conceptual Design system extracts groundwa-
ShallowGroundwaterUnit _ Separate ter from areas outside the(on-station)

| IrvineDesalterProject VOC plume. This water is
treatedtoremovelowcon-

, _ __ Non-CERCLA*('rOS/nltrate)l_l nis_Systern I centrations (below drink-
TreatmentforRecycledl ........ I Dkcl_rgedforRecycledI

w=.,u. /I w=,,u-- I ing water standards) of
_ ---- ,,.I separse I_.ding VOCs and to remove TDS
,-xtractionWells il|t Facilityof and nitrates. Treated water

Downgradientof the il|l Shall°,w,andotD_P

VOCSourceArea il)l _=rou......... from the non-CERCLAsystem is distributed for
PrincipalAquifer it_] * Non-CERCLAtreatment is associated with local water supply andis not a component of the CERCLA remedial action requirements, domestic use. Cleanup of
(DeepGroundwateroff-Station) ';l_l_l 1 **Duringperiods of low recycled water demand, only shallow groundwater the principal aquifer is ex-

_.,__][_ ____ ._____!j will be treated and injected into the IDP-I injection we//. pected to take 95 years.PUIII[3S

L'L]I1 Site24Alternatives
I1!1 Non-CERcLASeparate In addition to the No

IrvineDesalterProject Action alternative required

3 ExtractionWells P°tableSystem
WithinVOCPlume by the NCP, four other al-

Non-CERCLA (VOC and h'vtne Ranch Water District |

Pumps - ..... "rDS/nltrate)¥rulment OkCa'll_lonSylltlml I ternatives (9, IOA, 10B,

_- _ - _r_.,_cu." _=,.=k=u.e" and 1I 1) were developed for

_[_f_ ! _ Site 24. All of these alter-[il [I }[ SeparateBlending natives used computer
[-,! b,i [H _, Facilityof modeling to simulate the
_] _] _'1 _ Groundwater Extracted

! II ' OutsideofVOCPlume*B]III removal of contaminants
4ExtractionWells from the soil at Site 24

OutsideofVOCPlume* using soil vapor extraction
technology.
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Alternative 9 - is identical

AlternativelOBConceptualDesign to the Site 18Alternative2A ex-
cept for slightly different as-Shallow Groundwater Unit

(on-Station) sumptions used in the computer
modeling, including operation of.......... -- - ]

Faml_s

: ] the SVE system, which reduces
' cleanuptime.Seepage10forthe

_!_:_ i"i illustration of the conceptual de-, sign.Shallowgroundwaterunit
Extraction'WellsWithin f[]_ IrvineDeealter

theVOCSourceArea il_ ProjectSystem cleanup is estimated to take 44
.............. CERCI.A(VOC)and _ years, and the principal aquifer

t i_I Non-CERCLA* I 25 years.
"--_ ........... _"" (TDS/nitrate)Treatment

,.,. ill i en,it_)l|I caltotheSite18Alternative61PrincipalAquifer
(DeepGroundwateroff-Station) 1] !_[1 BendngFacty o"--_f except for slightly different as-

P" illl ShallowandDeep , i b sumptions used in the computer
¢_"ilmmIJ_l_'_--_ ............ " :_ I Groundwater [ Intine Ranch I modeling, including operation

Pl_"'r_"_em_ ........................) i WaterDistrict ,I DistributionSystem I of the SVE system. See page 10
-i Po,,l_,_ for the conceptual design

; _ iili_[ ] illustration. Cleanup time of the
r i shallowgroundwaterunitisesti-

IJli _ mated to take more than 80
2 Extraction Wells

atLeadingEdge years,andtheprincipalaquifer
of VOCPlume 30 years.4 Extraction Wells

LocatedUpgradlentofand
WithintheVOCPlume AlternativelOB- issimilar

*Associated with local watersupply. Not a component of the CERCLAremedial action requirements, to the Site 24 Alternative 10A
Operation of the SVEsystem at Site24 is an integral part of Alternative lOB. (and Site 18 Alternative 6A) ex-

cept that the extraction wells in
the shallow groundwater unit
are located within the areas with

the highest VOC contamination.
Groundwater is extracted from

Alternative11ConceptualDesign these wells in the shallow
groundwater unit, blended with

VOCTreatment "_",'_ groundwater extracted from
" wellsintheprincipalaquifer,

_1 ......... _ i Vapor GranularActivated
rUnit .... ::_ ! CarbonTreatment and conveyed to the IDP for

She ow Groundwate _1
on Station (clean air released to atmosphere)

( - ' ) .. _ treatment of VOCs. Shallow

P°,,,_s_ ...... .__ groundwater unit cleanup is esti-_/,'Str,,o_,'_I f--t _ mated to take 19 years, and the
_ (ren,ovesVOCst :I ..... "1[.. "_" "_--L.J_ll.l_ ] Shallow
I' " I Ir°mgt°u°dwater)_ ___ _ .......... f"t_ Immillll InjectionWells principal aquifer 34 years.| -_ , " t _1 _ :11 GranularAet va ed _.- " H

_ L _ Ira: 3iB_ Carbon Treatment | ...... r'_]
_j _ _'_ {polishin9 stage _ Alternative 1 1 - is similar

o[ groundwater
ExtractionWellsWithin tre#tment)

VOCSourceArea to the Site 18Alternative 7A ex-

PrincipalAquifer cept that the extraction wells in
(DeepGroundwateroff-Station) the shallow groundwater unit

Enhanced are located in the areas with the
Monitoring Weir

Network highest VOC concentrations.

"-" ! .l : .i" Groundwater in the principal
i _ aquiferisremediatedusing

IncorporatesMonitored ", _i

NaturalAttenuation I_illl monitored natural attenuation.
to Remediate VOC
Contamination Anenhancedmonitoringwell

networkwouldbeusedtoassess
the progress of natural
attenuation. Shallow groundwa-
ter unit cleanup is estimated to

Operation of the SVEsystem at Site 24 is an integral part of AItemative 11. take 38 years, and the principal

aquifer 31 years.
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Table 3

Com3arisonof 0 _erableUnit Site 18 Alternatives

Alternative PrimaryPurposeof WherePrincipalAquifer Reuseof Treated RemediationTime TotalMassofVOCs
No. PrincipalAquifer GroundwaterTreated Groundwater inPrincipal Removedin20

Remediation andbyWhom Aquifer(Years) Years(Pounds)

2A Containment Navytreatsgroundwater Injectedbackinto 43 12,540
from the principal aquifer principal aquifer
at off-Station treatment
facility

6A Massremovaland IDP*jointtreatmentfacility Distributedtothe 49 13,750
containment publicfordomestic

water purposes

7A Monitorednatural Notreatmentofgroundwater None 60 11,830
attenuation from the principal aquifer

7B Monitorednatural After10years,Navytreats Injectionafter 54 11,750
attenuation with groundwater at an off-Station 10 years
containment after treatment facility
10 years

8 Massremoval IDPjointtreatmentfacility Distributedto the 70 13,200
public for domestic
water purposes

8A Massremoval IDPjointtreatmentfacility Distributedto the 95 14,000
andcontainment publicfor recycled

water purposes

Comtarison of 0 3erableUnit 2A Site 24 Alternatives

Alternative PrimaryPurposeof WhereShallow ReuseofTreated RemediationTime TotalMassotVOCs
No. ShallowGroundwater GroundwaterTreated Groundwater inShallowGround- Removedin20

UnitRemediation andbyWhom waterUnit(Years) Years(Pounds)

9 Containment Navytreatsat on-Station Injectedbackinto 44 4,870
facility shallowgroundwater

unit

IOA Containment IDPjointtreatmentplant Distributedto the 80 4,570
public for domestic
water purposes

lOB Massremoval IDPjointtreatmentplant Distributedto the 19 4,630
public for recycled
water purposes

11 Massremoval Navytreatsat on-Station Injectedbackinto 38 4,800
facility shallowgroundwater

unit

Notes:
*IDP = Irvine Desalter Project
• AcomparativeCostEstimateSummaryoftheOU-1andOU-2alternativesarepresentedonTable4 onpage17.
• The No Action alternative, which is used as a baseline to evaluate other alternatives, is not listed above.

14



Cleanup Progress of VOC-Contaminated Soil at Site 24

Remedial action objectives for soil were to' reduce concentrations of VOCs in the VOC Source Area to prevent or minimize

I
further degradation of the shallow groundwater unit above the MCL for drinking water; and continue vadose zone remedia-

[t/on until the average VOC soil gas concentrations are below threshold concentrations (concentrations capable of contaminat-
ing groundwater above the MCLs). In September 1997, the BRAC Cleanup Team signed an Interim Record of Decision (ROD) that
documented the remedy selected to remove VOCs from soil and established cleanup goals to determine when remediation was com-
plete. VOC-contaminated soil at Site 24 is not a risk to human health because VOC concentrations near the surface are very low.
However, at the time of the RI, contaminated soil was a potential ongoing source of contamination to the groundwater. Cleanup
goals were developed to help minimize or prevent groundwater contamination above the MCLs. At the time of the FS, cleanup of
soil was estimated to take 2 to 4 years to complete. Actual cleanup time has been significantly less.

SVE was the process selected for remedia-

Site24 SoilGasConcentrationsandCleanupGoals t/on of soil at Site 24. This process effectively
removes VOCs from the soil without requiting

Maximum Soil Gas Maximum excavation. VOCs are removed when a vacuum
Pre-cleanup CleanupGoals Post-cleanup is applied to a network of underground extrac-

V0C Concentrations* in InterimROD* Concenlrations* t/on wells above the groundwater table, and
contaminants, in the form of vapor or gas, are

Trichl0r0ethene (TOE) 6,120 27 13 pulled to the surface. The extracted VOC va-
pors are passed through a granular activated

Tetrachloroethene (PCE) 192 69 30 carbon filter system. VOCs are trapped on the
Carbontetrachloride 31 61 N/A** granular activated carbon filters and clean air is

1,1-Dichlor0ethene 447 563 N/A** dispersed into the atmosphere. The activated
carbon is then transported to an off-Station

*(micrograms per liter) treatment facility for regeneration so it can be
**Not applicable(pre-cleanupconcentrationswerebelowcleanupgoals) usedagain.

Pilot tests conducted at Site 24 prior to the
remedial action removed approximately 870

pounds of TCE, demonstrating that SVE is effective, technically feasible for site conditions, and poses a minimum of risk to public
health and the environment.

To reined/ate soil, the Marine Corps used the treatment equipment that successfully removed VOCs from soil at Norton Air Force
Base in San Bernard/no, California. Transfer and installation of that equipment was completed in 1998. In January 1999, the remedial
design for the SVE system was completed and operational testing of the Central Treatment System remediation equipment com-
menced. The remedial action began in March
1999 with the use of portable SVE systems to
extract from existing SVE wells. The Central FJgu_ 3---SVE Treatment Process - Site 24

Treatment System operations and installation of clean_ir
the initial phase of additional SVE wells and toatmosptTere
the associated vapor conveyance piping began
inMay1999. S0ilVapor

Extraction wells Tra_sport

Significant progress in remediating the va- under buildings VOg-contaminated granular
vapors are pulled activated
fromsoilviaSoil carbon

dosezonesoils hadtakenplace andvapor con- Building BuildingVaporExtraction offsitefor
centrations at all the SVE wells were below the 297 296 v/e/Is regeneration
soilgascleanupgoalsbytheendofcalendar aroundSurface .... "_

year 1999. Rebound testing of existing SVE

wells and the installation of supplemental SVE vaaose • VOC-c0nlaminatedSoils
wells to confirm that soil gas cleanup goals zone
have been achieved throughout the soil gas

plume was completed in April 2000. Closure Legend
verificationsamplingwascompletedin Sep- Shallow _ GasFI0w
tember2000anda draft vadosezoneclosure Groundwater - - -_OtherProcesses
reportdocumentingthatsoilgascleanupgoals
have been attained was submitted for regulatory _ VOC-contaminatedSoil
review in June2001. The Final ROD to docu- SoilvaporextractionremovesandtreatsVOCs _ ShallowGroundwater

from beneath Buildings 297 and 296 and other areas at Site 24.
merit completion of soil cleanup at Site 24 will
be developed in 2002.

15



The Marine Corps' Preferred Remedy for Groundwater Cleanup
he Marine Corps has proposed Alternative 8A for reme- rary and/or permanent shutdown of the IDP, subject to concur-
diation of the principal aquifer at Site 18 and Alternative rence by the Marine Corps, U.S. EPA, and Cal-EPA, pending
10B' for remediation of the shallow groundwater unit at further study of the need for additional treatment.

Site 24. These alternatives are based in part upon CERCLA- The ROD will also provide that the Marine Corps will con-
related aspects of the proposed Irvine Desalter Project ad- duct further evaluation of monitored natural attenuation for the
dressed in a settlement agreement entered into by the United principal aquifer if the IDP is permanently terminated for any
States and OCWD/IRWD. Key components of the preferred reason. This is based upon currently available information indi-
alternative and related settlement agreement are summarized caring that natural attenuation may be an appropriate backup
below. The Marine Corps' rationale for proposing these alterna- remedy in the event of IDP termination.

fives is presented on page 19. Settlement Agreement _ The United States and
Alternative 8A - consists of three extraction wells located OCWD/IRWD have negotiated a settlement agreement concern-
within the VOC plume in the principal aquifer. These wells are ing incorporation of the VOC-related components of the IDP
assumed to have a combined seasonal extraction rate of 2,500 into a CERCLA Record of Decision for VOC-contaminated
gallons per minute. The Marine Corps and regulatory agencies groundwater at Operable Unit 1 Site 18 and Operable Unit 2A
will establish the exact well locations and pumping rates during Site 24. The settlement agreement also resolves the liability of
the remedial design phase. Cleanup time of the principal aquifer the United States to OCWD/IRWD for treatment of contami-
isestimatedat 95 years, nants. Under this agreement,the United States will bear the

costs of VOC treatment of extracted groundwater from the prin-
Alternative lOB' (pronounced Alternative lOB prime) - a cipal aquifer and a share of the associated extraction and con-
variation of Alternative 10B that conceptually consists of multi- veyance (piping) costs. OCWD/IRWD will continue to bear the
pie extraction wells located within the areas of highest VOC normal costs associated with non-domestic, recycled water
concentration in the shallow groundwater unit at Site 24. Alter- supply and treatment requirements including those for TDS andnative 10B' differs from Alternative 10B in that the minimum nitrates.
extraction flow rate is reduced from 800

gallons per minute to 440 to 550 gallons

per minute. The Marine Corps and reg- Preferred Remedy Conceptual Designulatory agencies will establish the actu-
al number and location of the wells Alternatives 8A and lOB' Combined
during the remedial design phase. Even Shallow Groundwater Unit
though the total pumping rate is re- (0n-Stati0n)

duced, computer modeling shows the p_mp_(,,_,__222_._i___±\_Z2±_ 1
time to remediate VOCs in the shallow _ _o-_g,_o..p._,._. 1

groundwater unit to the MCLs is ap_ :i,_77q_ 2_

proximatelythe sameas Alternative10B. _ ¢ i IrvineDesalter
Shallow groundwater unit cleanup is _J ProjectSystem
estimated at 20 years. ExtractionWellsWithin CERCLA(VOC)andNon-CERCLA*_

theVOCSourceArea _ (TDS/niltate)Treatmentfor |

Institutional Controls - The pre- c_t numbe;tcbedeletrnined RecycledWaterUse Iferred alternative also includes institu- _,_9,_,,,o_i,_._g_) "

tional controls to protect extraction and PrincipalAquifer _1_
monitoring equipment, prevent in adver- DeepGroundwateroff-Station) ,
tent use of contaminated groundwater, p_m_.__ II_-II_-_I_ •i..! BlendingFacilityofShallowandDeep
and allow access for monitoring, main- _ Groundwater , E
tenance, and any additional remediation. [_stab.UonSystem*+

Discharged for

Additional Measures -If the _]_l_ RecycledWaterUse
Marine Corps' preferred remedy is
selected, the Record of Decision will in- 1 _ R
clude specific procedures designed to 3ExtractionWellsLocated Within
provide additional protection to the pub- theVOCPlume
lic beyond groundwater remediation and

•Associatedwithlocalwatersupply.TDS/nitratetreatmentisnotacomponentoftheCERCLAremedialactioncompliance with water quality stan- requirements.Non.CERCLAwellsin theprincipalaquiferarenotshownbecausetheyarenotpartofthe
dards. In the unlikely event that addition- CERCLAremedy.
al contaminants are detected that might
not be adequately treated by the IDP, +Duringperiodsoflowrecycledwaterdemand,onlyshallowgroundwaterwillbetreatedandinjectedintothe

IDP.1 injection well.
these procedures will provide for tempo-
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The preferred remedy and the settlement agreement together EPA Department of Toxic Substances Control, and the Califor-
benefit the Marine Corps, OCWD/IRWD, and the public. The nia Regional Water Quality Control Board). Although the Ma-
Marine Corps benefits through avoidance of costs for ground- rine Corps is not soliciting comment on this settlement
water disposal. OCWD/IRWD benefits because the United agreement, a signed copy is available in the Administrative
States pays for a portion of the costs associated with the IDR Record file.
The public benefits from being able to reclaim a valuable drink- The Marine Corps and OCWD have also negotiated a sepa-
ing water resource, rate contract for OCWD to accept, treat for VOCs, and take

This settlement agreement was approved and signed by rep- ownership of the groundwater extracted from the shallow
resentatives from OCWD/IRWD (June 2001), and the United groundwater unit. OCWD has already signed the contract. The

States of America, Department of the Navy (July 2001), and Department of the Navy will sign the contract when the remedy
Department of Justice (September 2001). The settlement agree- for OU-2A Site 24 based upon Alternative 10B' is selected in a
ment is contingent upon finalization of a ROD selecting the pre- ROD and concurred pursuant to the MCAS E1 Tore Federal
ferred remedy, Alternatives 8A and 10B' combined, and will Facility Agreement. The proposed contract provides that it will
take effect upon the date the final signature is obtained from the remain in effect until the regulatory agencies concur that the
BRAC Cleanup Team signatories (the Navy, U.S. EPA, Cal- requirements of the ROD have been met.

Table4 - GroundwaterRemedialAlternatives- ComparativeCostEstimateSummary

CostCategory EstimatedCostin Millions $

OperableUnitI Site 18Alternatives OperableUnit 2ASite 24 Alternatives Preferred
40yearsofestimatedoperation 20yearsofestimatedoperation Remedy

(shallowgroundwaterunit) (shallowgroundwaterunit) Sites18 & 24
40 years of estimated operation (principal aquifer) 40 years of estimated operation (principal aquifer)

Alternative 8A
(principal aquifer)

AIt.2A AII.6A AIt.7A AIt.7B AIt.8 AIt. 8A AIt.9 AIt.10A AIt.10B' All.11 AIternativel0B'
(shallow ground-

water unit)

CapitalCosts 29.9 21.3(a) 18.0 25.9 17.1(a) 16.2 23.6 20.0 21.5 14.2 14.8(b)

Includesdesignandconstructionof groundwatertreatmentanddistributionsystemsthatpertainto theVOC-relatedgroundwatercontamination.

Operation, 26.5 19.0(a) 16.0 22.3 15.2(a) 17.5 18.1 26.2 26.1 9.6 15.9(b)
Maintenance and
Monitoring Costs

Includesoperatingandmaintaininggroundwatertreatmentanddistributionsystemsthatpertainto theVOC-relatedgroundwatercontamination.

Total- 56.4 40.3(a) 34.0 48.2 32.3(a) 33.6(d) 41.7 46.2 47.6 23.8 30.6(b)(d)
Present
Costs(c) Worth

Coversallcoststo completeVOCportionsof groundwaterandtreatmentsystemsandincludesacontingencyto covercostincreasesthatmayoccur
asaresultof unforeseenconditions.Totalpresentworthcostsforeachalternativeincludecleanupofboththeshaflowgroundwaterunitandprincipal
aquifer.

Detailed information on estimated costs is presented in the Feasibility Studies. The settlement agreement contains costs associated with the
preferred remedy.

Notes:
(a) FigurerepresentstheUnitedStatespaymentfor 100%oftheVOCtreatmentrequirementsassociatedwith thelOPandaportionof thedual-purpose

IDP components such as extraction and conveyance requirements.
(b) The cost of the preferred alternative is based on actual costs contained in the settlement agreement and in the contract for treatment of groundwater

fromtheshallowgroundwaterunit.Thecostassumes20yearsofoperationin theshallowgroundwaterunitand40yearsin theprincipalaquifer.
(c) PresentworthcostsforSites18and24alternativesaretakendirectlyfromtheOU-1IAFSandtheSite24FSandareexpressedin 1995and1997

dollars, respectively. These costs are presented for comparison purposes only.
(d) Total number is rounded off.
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Evaluation of the Preferred Remedy
Eachalternative has undergonedetailed evaluationand analysis, using evaluation criteria developedby the U.S. EPA.Thenine crite-
ria are categorizedinto three groups: thresholdcriteria, primary balancing criteria, and modifying criteria. Thethresholdcriteria must
besatisfied in order for an alternative to be eligible for selection. Theprimary balancing criteria are usedto weigh major tradeoffs
amongalternatives. Generally, the modifying criteria are takeninto account afterpublic comment is receivedon the ProposedPlan
andreviewed with the variousStateregulatoryagenciesto determineif thepreferred alternativesremain as the most appropriatere-
media/action. Thenine criteria are defined below and areaccompaniedby the keypoints from the evaluationof the preferred remedy.
Thepreferred remedyis a combinationof Alternative 8Afor theprincipal aquifer andAlternative 10B' for the shallowgroundwaterunit.
A chart that summarizesevaluation of the groundwateralternatives is shown onpage 19. Thelocations of whereto viewthe feasibility
studies and other reports that provide a more detailed explanation of the evaluation of alternatives are found on page 22.

A. Threshold Criteria 5. Short-TermEffectiveness- assesseshow well human

1. OverallProtectionof HumanHealthandthe Environment health and the environment will be protected from impacts due to

- assesses whether a cleanup remedy provides adequate public construction and implementation of a remedy. Also considers
health protection and describes how health risks posed by the time to reach cleanup goals.

• Does not present substantive risks to on-Station workerssite will be eliminated, reduced, or controlled through treatment,
engineering controls, or institutional and regulatory controls, or the community; potential for some dust generation during

• The preferred alternative provides short-term protection well installation.
through institutional controls that prevent the use of contaminated • Potential air emissions are easily controlled through acti-
groundwater and long-term protection by removing VOCs and re- vated carbon adsorption.
mediating the aquifer to water quality standards for VOCs. • Removes most of the mass in the first 20 years.

6. Implementabilily - refers to the technical feasibility (how
2. Compliance with Applicable or Relevant and Appropriate difficult the alternative is to construct and operate) and admin-

Requiremenls (ARARs)- addresses whether a cleanup remedy &trative feasibility (coordination with other agencies) of a rem-
will meet all federal, state, and local environmental statutes or edy. Factors such as availability of materials and services
requirements (see page 21). needed are considered.

• VOC-contaminated water will be treated to meet water • Technology is readily available.
qualitystandards. • Successfulpilot testsdemonstratefeasibilityof extracting

• Emission co trois will be used to ensure compliance with andtreatingcontaminatedgroundwater.
air qualitystandards. • Allowsevaluationof monitorednaturalattenuationif the

B. Primary Balancing Criteria IDP fails due to unanticipated technical barriers.
• Treatment and reuse of groundwater is technically feasible.

3. Long-TermEffectivenessand Permanence- refers to the 7. Cost- evaluates the estimated capital costs and present
ability of a remedy to continue protecting human health and the worth in today's dollars required for design and construction
environment over time after the cleanup action is completed, and long-term operation and maintenance costs of a remedy.

• Extraction and treatment of groundwater using air strip- • $30.6 million, includes capital costs, operation and main-
ping is a proven, effective technique for removing VOCs and re- tenance costs, and monitoring costs (see Table 4 on page 17).
mediating groundwater (air forced through water releases VOCs). • Saves the government money because the Marine Corps

• Requires some treatment of residual wastes (used carbon, does not need to dispose of the treated groundwater.
filters), generally through regeneration or disposal. • Treatment of VOCs at the IDP is less costly than on-

4. Reduction of Toxicity, Mobility, and Volume - refers to Station treatment and disposal.
the degree to which a cleanup alternative uses treatment tech- • If the IDP fails, allows for evaluation of monitored natural
nologies to reduce: 1) harmful effects to human health and the attenuation before a replacement treatment system is considered.
environment (toxicity), 2) the contaminant's ability to move
(mobility), and 3) the amount of contamination (volume). C. Modifying Criteria

• Significantly reduces toxicity and volume through treatment. 8. Stale Acceptance - reflects whether the State of Califor-
• Shallow groundwater unit extraction wells placed within the nia's environmental agencies agree with, oppose, or have no ob-

TCE hot spot remove VOC mass more effectively than wells jection to or comment on the Marine Corps'preferred alternative.
placedatthe leadingedge ofthe plume. • The State of California concurs with Marine Corps' pre-

• Computer modeling indicates that the leading edge of the
ferred remedy for groundwater.

plume will be contained east of Culver Drive in Irvine and that 9. CommunityAcceptance- evaluates whether community
the plume will not impact extraction wells associated with the concerns are addressed by the remedy and if the community has

domestic water system. This wilt be confirmed by groundwater a preference for a remedy. Although public comment is an im-
monitoring, portantpartof thefinal decision,theMarineCorpsis compelled

• Removal and treatment of VOCs produces few by-products, by law to balance community concerns with the other criteria.
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• MCAS E1 Toro community-based Restoration Advisory • Proposed Plan and Draft Final RI/FS Reports are current-
Board has had the opportunity to review and comment on the ly available for public comment.
OU-1 and OU-2A Remedial Investigation and Feasibility Study • Public comment on this Proposed Plan and the Draft Final
(RI/FS) Reports. RI/FS Reports will be reviewed and considered during the

preparation of the Record of Decision.

Table 5 - Comparative Analysis of Remedial Alternatives*

Preferred
Remedy

Site18Alternatives Site24Alternatives 8A/
U.S.EPACriteria 2A 6A 7A 7B 8 8A 9 IOA lOB 11 lOB'

1 OverallProtectionofHuman X v_ V' V' V_ I/" V" V' v" V' _ V'Health and the Environment

2 Compliance with Applicable or
RelevantandAppropriate N/A V' v _ V' _ v _ v_ v _ V' v _ _ v_
Requirements

3 Long-TermEffectiveness
andPermanence © _ • _ _ • • • _ • • •

4 Reductionof Toxicity,Mobility,
or Volumeof Contaminants © _ • _ _ • • • _ _ • •
throughTreatment

5 Short-TermEffectiveness © • • _ • _ _ _ _ • •

6 Implementabil/ty • _ NAF _ _ NAF _ _ NAF _ _)

7 cost • © _ _ _ • • _ _ _ •

8 StateAcceptance- Stateconcurswiththepreferredremedy. •

9 CommunityAcceptance- Thiscriteriawillbeaddressedin theRecordofDecision.

X- doesnotmeetcriteria V' - meetscriteria N/A- notapplicable RelativePerformancein SatisfyingCriteria

NAF- notadministrativelyfeasible © _ _ •
•Note:In thisanalysis,remedialalternativesfor eachsiteareonlyevaluated Least Fair Moderate Good

againsteachother. Thus,Site 18Alternativesarenotto becompared Acceptable Performance Performance Performance
withSite24Alternatives. Performance

Rationale for the Marine Corps' Preferred Remedy for Groundwater Cleanup

he Marine Corps prefers Alternative 8A and Alternative 10B' for remediation of groundwater at Sites 18 and 24 for
several reasons, including cost-effectiveness, implementability, and anticipated community acceptance.

The preferred remedy is cost effective. The cost of combined Alternative 8A/10B' is lower than the cost of any other
alternatives that actively remediate the principal aquifer. The Marine Corps' costs are reduced because they do not
need to pay to dispose of treated groundwater.

The preferred remedy is readily implemented. The technology that will be used to remediate groundwater is proven
and readily available. In addition, the OCWD/IRWD are prepared to proceed once the preferred groundwater remedy is
selected an.d finalized in the ROD.

Finally, the Marine Corps anticipates a higher level of community acceptance for the preferred remedy because
these alternatives restore and make beneficial use of scarce groundwater resources. The preferred remedy also uses
separate treatment systems for groundwater from contaminated and uncontaminated areas and does not reuse previ-
ously contaminated groundwater for domestic purposes. Community acceptance will be evaluated following the public
comment period (see page 20).
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Status of Installation Restoration Program Activities

R emediation of contaminated groundwater associated In 1997, the Marine Corps issued Proposed Plans and estab-
with Installation Restoration Program (IRP) Operable lished public comment periods for: the Site 24 VOC Source Area
Unit 1 Site 18 (off-Station regional groundwater) and for soil cleanup using soil vapor extraction technology; and for

Operable Unit 2A Site 24 (on- and off-Station shallow ground- the Marine Corps' recommendation for No Further Action for
water) represents a key component of the comprehensive environ- OU-3 Sites 4, 6, 9, 10, 13, 15, 19, 20, 21, 22, and OU-2A Site 25.
mental investigation and cleanup program underway at MCAS E1 After consideration of public comments on the proposed alterna-
Tore. Designed to protect public health and the environment, the tives, an Interim Record of Decision (ROD) formally document-
IRP provides a structure for the Marine Corps to identify, investi- ing the remedial actions planned for soil at Site 24 and a ROD for
gate, and implement remedies for contamination that resulted these other sites were both finalized in September 1997. The
from past operations and waste disposal activities. This effort is Final ROD for soil at Site 24 will be developed in 2002.
being coordinated with the operational closure of the Station that In May 1998, the Marine Corps issued a Proposed Plan and es-
took place in July 1999. The IRP process for Operable Unit 1 Site tablished a public comment period for the OU-2B and OU-2C
18 and Operable Unit 2A Site 24, is shown below. (landfill) sites. In July 2000, an Interim ROD for Sites 2 and 17was

To effectively manage the overall cleanup effort, the Marine finalized. Completion of the ROD process for closure of the landfills
Corps organized the IRP sites into Operable Units or OUs. (Sites 2 and 17 and Sites 3 and 5) is anticipated to occur in 2001.

• OU-1 (Site 18) addresses the VOC contamination in the In May 1999, the Marine Corps issued a Proposed Plan for
regional groundwater that extends 3 miles west of the Station. Sites 8, 11, and 12. Based on agency and public comments, only

• OU-2A includes VOC-contaminated soil and groundwater Site 11 was included in the ROD that was finalized in Septem-
at Site 24, the VOC Source Area; and Site 25, the Major ber 1999. Completion of the ROD process for Sites 8 and 12 is
DrainageChannelsat theStation. expectedto occurin 2001.

• OU-2B (Sites 2 and 17) and OU-2C (Sites 3 and 5) address A ROD documenting a no action decision for Sites 7 and 14
inactive landfill sites that contain a variety of waste materials, was finalized in June 2001. A ROD documenting the selected

• OU-3 includes the remaining IRP sites at the Station. remedial action for Site 16 is expected to be finalized in 2002.

What Happens After the Public Comment Period?
fter the close of the 30-day public comment period ments received from the public in the final selection of a reme-
(October 23-November 21, 2001) for the OU-1 and dial alternative.
OU-2A Proposed Plan, the next steps in the Installa- Remedial design involves developing detailed designs and

tion Restoration Program process are the Record of Decision/ specifications for the selected remedy. Implementation of the
Responsiveness Summary and Remedial Design/Remedial preferred remedy would involve coordination of the Marine
Action. Corps,theregulatoryagencies,andtheOrangeCountyWater

The ROD formally documents the selection of the final re- District and Irvine Ranch Water District during the design
medial alternative for groundwater at Sites 18 and 24. Com- phase. Remedial action refers to the construction, testing, and
ments received in writing or verbally provided to the court operation of the groundwater treatment system and requires
reporter at the public meeting held on November 7, 2001 are similar cooperation between these agencies. If another alterna-
documented and responded to in the Responsiveness Summary tive were selected, roles of the various agencies would be de-
portion of the ROD. The Marine Corps will consider com- termined by the scope of that alternative.

MCAS El Toro Installation Restoration Program Process Groundwater Remediation - OU-1 and OU-ZA

NPLListing/ Remedial Feasibifity Proposed Recordof | Remedial Remedial

Federal Investigation Study Plan/ Decision I Design Action

Facilities (RI) (FS) Public (ROD)/
Agreement Comment Responsive-

Signed Period nessSummary

TOBEDONE

TheStationwas TheRIidenti- TheFSidenti- Thepublichas Theselectedre- Detailedspecifi- Aqualified
placedonU.S. fledthesources fledremedFalal- theopportunity medialalternative cationsforthe contractorwill
EPA'sNational andareasof ternativesfor tocommenton andresponsesto selectedremedy begintheclo-
PrioritiesList in soiland soil andground- thepreferred publiccomments will bedeveloped, sureactions
Feb.1990. groundwater watercleanup, remedyand willbedocu- accordingto

contamination, otherproposed mentedinthe specifications.
alternatives. ROD.
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Applicable or Relevant and Appropriate Requirements for
Remediation of VOCContamination at OU-1 and OU-2A

he federal Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) states that remedial
actions at sites listed on the National Priorities List must meet federal or state (if more stringent) environmental standards, re-
quirements, criteria, or limitations that are determined to be legal applicable or relevant and appropriate requirements

(ARARs). MCAS El Toro was listed on the National Priorities List in 1990. The intent of meeting ARARs is to select and implement
cleanup or remedial actions that are protective of human health and the environment in accordance with regulatory requirements. Re-
quirements of potential ARARs are divided into three categories:

• Chemical.specific - are health- or risk-based numerical values for various environmental media, specified in federal or state
statutes or regulations.

• Location-specific - addresses regulations that may require actions to preserve or protect aspects of environmental or cultural
resources that may be threatened by remedial actions to be undertaken at the site.

• Action-specific - are regulations that apply to specific activities or technologies used to remediate a site, including design
criteria and performance requirements.

Potential ARARs that will be met by the preferred remedy (Alternatives 8A and lOB')for cleanup of VOC-contarninated ground-
water at OU-1 (regional groundwater) and OU-2A (Site 24) at MCAS El Toro are listed below.

U.S. EnvironmentalProtectionAgency(U.S. EPA) NCP,andtheAdministrativeRecordfor Sites18and24,theMarine
SubstantiverequirementsofthefollowingprovisionsofTitle40of Corpsagreesto complywiththegroundwaterprotectionstandard

theCodeofFederalRegulationspertainingto maximumcontaminant throughouttheVOCplumeanddoesnotintendto designatea pointof
levels(MCLs)andnonzeroMCLgoalsforVOCshavebeendetermined complianceat thistime,reservingitsrighttodosoata latertime.
to beFederalARARs: • ThesubstantiverequirementsofTitle36Codeof FederalRegulations

• Section141.61; (CFR)Part65;40CFRSection6.301(c);and16USCSection469
• Section141.50(SubpartF). [NationalArchaeologicalandHistoricalPreservationAct]havebeendetermined to be Federal location-specific ARARs. Further evaluations of

Substantive requirements of the following provisions of Title 22 of compliance with these requirements will be conducted when exact
the California Code of Regulations (CCR) have been determined to be locations of wells are identified during engineering design work.
Federal ARARs:

• Thesubstantiverequirementsof40CFRPart6,AppendixA,
• Determination of hazardous waste [Section 66261.24(a)(1)]; excluding Sections 6(a)(2), 6(a)(4), 6(a)(6); and 40 CFRSection
• System construction within lO0-year floodplain [Section 6.302(b) have been determined to be Federal location-specific ARARs
66264.18(b)]; [systemconstructionwithinafloodplain].
• Onsite waste generation [Sections 66262.10(a) and 66262.11]; and
• Pretransportrequirementsfor hazardouswaste[Sections66262.30, TheCaliforniaEPADepartmentof ToxicSubstancesControl
66262.31,66262.32,66262.33and66262.34]. (DTSC)
• Groundwatermonitoring[Sections66264.93,66264.97(b)and ThesubstantiverequirementsofthefollowingprovisionsofTitle22
(e)(1)-(5),66264.98,66264.99,66264.100(a),(b),(c), (d),(f),and CCRhavebeendeterminedto beStatechemical-specificARARs:
(g)(1)]. • Hazardouswastedeterminations[Sections66261.22(a)(3)and(4),
• Groundwaterprotectionstandardsof MCLsfor VOCsasdetermined 66261.24(a)(2)to (a)(8),66261.101,66261.3(a)(2)(C),or
under Section 66264.94 (except for 66264.94 (a)(2) and 66264.94 (b)); 66261.3(a)(2)(F)]; and
[Note:TheSantaAnaRegionalWaterQualityControlBoard(RWQCB) • StateMCLlistingsfor organicchemicals[Section64444(a)].
identified State Water Resources Control Board (SWRCB) Res. No. 92-
49 as a groundwater and vadose zone protection standard. The Marine The following requirements of the California Civil Code and the California
CorpsdoesnotagreewiththeRWQCBbecauseSWRCBRes.No.92-49 HealthandSafetyCode(HSC)havebeendeterminedto bestateaction-
is nomorestringentthanTitle22CCRSection66264.94.However, specificARARsfor implementationof instutitonalcontrolsfor on-
because the standards are identical in these two regulations and the Station property that will be transferred to a non-federal entity:
proposedremedycomplieswiththestandardsinbothregulations,the • CaliforniaCivilCodeSection1471,TransferofObligations;
RWQCB concurs with the proposed remedy while reserving its legal • HSC Sections 25202.5; 25222.1; and 25233(c).
position.] In addition,on March16,2000,DONandDTSCexecuteda
• While it is the Marine Corps' position that the designation of a point memorandum of agreement that formalizes the Environmental
of compliancefor thegroundwaterprotectionstandardfor VOOsat the RestrictionCovenantthatwill containenvironmentalrestrictionsand
downgradient edge of the VOC source area in Site 24 pursuant to Title 22 serve as a mechanism to implement institutional control use restrictions
CGR66264.95wouldbeappropriateandissupportedbyCERCLA,the setforth in theOU-1/OU-2ARODinaccordancewithDONpolicy.

21



The California Regional Water Quality Control Board-

SantaAna Region(RWQCB) ReportsandDocumentsAvailable for
Substantiveprovisionsof thefollowingrequirementshavebeen ReviewandComment

determined to be State ARARs:

• ComprehensiveWaterQualityControlPlan(CWQCP)for theSanta _ hecollection of reportsanddocumentsusedby the
AnaRiverBasin,1995,Chapters2 through4; _ Marine Corps in the selection of cleanup or
• The substantive provisions of Water Code Section 13240 as _ environmental management alternatives is referred to
implemented through the beneficial use designations and VOC water as the Administrative Record (AR). A site-specific AR file
qualityobjectivesintheCWQCPfor theSantaAnaRiverBasin,1995; has beencompiledfor OperableUnit 1 Site 18and Operable
• StateWaterResourcesControlBoard(SWRCB)ResolutionNo.88- Unit 2ASite24 discussedin this ProposedPlan. Key
63;and documents include: the PhaseI RemedialInvestigation
• CaliforniaWaterCode,Division7, Sections13241,13243,13263(a), DraftTechnicalMemorandum(May1993); Draft Final
13269,and13360(Porter-CologneWaterQualityAct); OperableUnit1 Interim RemedialInvestigation/Feasibility

Study (RI/FS)Report,NineVolumes(August1996); Draft
• TheSantaAnaRWQCBidentifiedthesubstantiveprovisionsofthe FinalPhaseII RemedialInvestigationReport,OperableUnit
"Statement of Policy with Respect to Maintaining High Quality Waters in
California"(SWRCBRes.No.68-16)asaStateARARandinterpretsit 2A, Site24, FourVolumes(March1997);the Draft Final
asprohibitingfurthermigrationoftheVOCcontaminantplumein Site PhaseII FeasibilityStudy Report,OperableUnit 2A, Site 24
18; the USEPAand the Marine Corps do not agree that SWRCB Res. No. (December 1997); Technical Memorandum; the Evaluation
68-16appliesto furthermigration;however,theSantaAnaRWQCB of OU-1Alternative8Awith Respectto NineNCPCriteria
concurs with the proposed remedy and agrees that the preferred remedy (April 2001); and the Draft Site Closure Report, Vadose
will comply with their interpretation of SWRCB Res. No. 68-16 because Zone Remediation, IRP Site 24 (June 2001). Documents
theMCLlineoftheVOCplumewill notmovesignificantlypastits that pertainto groundwaterremediationpilot tests include:
currentlocation;and Draft FinalGroundwaterRemediationPilot TestWork Plan

• Groundwatermonitoring[CaliforniaCodeof Regulations,27CCR (July 1997) andDraft GroundwaterRemediationPilot Test
20415(e)(12)(B)]. Report(November1998).

The RI/FSreports, the signedsettlementagreement,

SouthCoastAir QualityManagementDistrict (SCAQMD) other relevantdocumentsthat pertainto thesesites,anda
complete index of all MCAS El Toro documents are housed

ThesubstantiverequirementsofthefollowingSCAQMDruleshave in the InformationRepositoryat the HeritagePark Regionalbeen determined to be ARARs as discussed below:
Library, 14361 Yale Avenue in Irvine, (949) 551-7151.

• SCAQMD Rule 1303 [discharges to air] has been determined to be a The complete collection of documents listed in the AR
FederalARARbecausetheU.S.EPAapprovedthisruleasacomponent index is also availablefor reviewat MCASElToro.To
of the State Implementation Plan (SIP) in accordance with 40 USC
Section7410andportionsof 40CFRSection52.220[CleanAirAct];and schedulea timeto reviewdocumentsat the Stationduringthe public comment period, contact Dean Gould at (949)
• SCAQMDRule1401[treatmentrequirementsfor dischargesto air] is 726-5398or (619)532-0784.a State ARAR because it is not included in the SIP.

Where to Get More Information
Copies of Remedial Investigation and Feasibility Studies Reports, including the human health risk assessments and other key docu-
ments relating to environmental activities at MCAS E1 Toro, are available for public review at this Information Repository: Heritage
Park Regional Library, 14361 Yale Avenue, Irvine, California 92714; (949) 551-7151. Current hours of operation: Monday - Thurs-
day 10 a.m. to 9 p.m.; Friday - Saturday 10 a.m. to 5 p.m.; and Sunday 12 p.m. to 5 p.m.

The Marine Corps encourages community involvement in the decision-making process of the environmental restoration program at
MCAS E1 Toro. If you have any questions or concerns about environmental activities at the Station, please feel free to contact any of
the following project representatives:

Mr.DeanGould Ms.ViolaCooper Ms.KimForeman
BRAC EnvironmentalCoordinator CommunityInvolvement Public Participation Specialist

BaseRealignmentandClosure Coordinator CaliforniaEPA
MCASE1Toro SuperfundDivision DepartmentofToxic
P.O.Box51718 U.S.EPA SubstancesControl
Irvine,CA92619-1718 75 HawthorneSt. (SFD-3) 5796CorporateAve.
(949)726-5398or (619)532-0784 San Francisco,CA 94105 Cypress,CA 90630

(800)231-3075 (714)484-5324
(415) 744-2188
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Glossary of Technical Terms
AirStripping:AtreatmenttechnologythattransformsVOCsin Nitrates:Compoundscontainingnitrogenwhichdissolvein
groundwater to gas for removal and treatment, water and may have harmful effects on humans and animals.
Aquifer:A particularzoneor layerof rockorsoilbelowthe Nitratesarecommonlyusedin fertilizers.
earth'ssurfacethroughwhichgroundwatermovesin sufficient OperableUnit(OU): Termforeachofa numberof separateac-
quantityto serveasa sourceofwater, tivitiesundertakenaspartofa Superfundsitecleanup.
CleanupGoals:Chemicalconcentrationlevelsthatarethegoals Plume:Athree-dimensionalzonewithinthegroundwateraquifer
of theremedialaction.Oncethecleanupgoalshavebeen containingcontaminantsthatgenerallymoveinthedirectionof,
achieved,theremedyis consideredprotectiveof humanhealth andwith,groundwaterflow.
andtheenvironment. PrincipalAquifer:Themain(regional)water-bearingaquiferin
ComprehensiveEnvironmentalResponse,Compensation,and thevicinityof MCASElToro.
LiabilityAct(CERCLA):CommonlyknownastheSuperfund.
ThislawauthorizesEPAto respondto pasthazardouswaste Rebound:Thetendencyof soilgasconcentrationstoincrease
problemsthatmayendangerpublichealthandtheenvironment, afterSVEisturnedoff.
CERCLAwasauthorizedandamendedbytheSuperfundAmend- Recordof Decision(ROD):Apublicdocumentthatexplains
meritsandReauthorizationActof 1986(SARA). whatcleanupalternativewill beusedat aspecificNPLsite.The
DomesticUse: Useof waterfordrinking,cooking,andbathing. RODis basedoninformationandtechnicalanalysisgenerated

duringtheremedialinvestigation/feasibilitystudyandconsidera-
Downgradient:Groundwaterthatisdownstreamofanareaof tionof publiccommentsandcommunityconcerns.

soilorgroundwatercontamination. RemedialAction(RA):Theactualconstructionor implementa-
ExlractionWells: Wellsusedto pumpgroundwaterto thesur- tionphasethatfollowstheremedialdesignoftheselected
facefor treatmentor for use. cleanupalternativeat a Superfundsite.

FeasibilityStudy(FS): Ananalysisof cleanuporremedialalter- RemedialDesign(RD): Thedesignof theselectedcleanupal-
natives to evaluate their effectiveness and to enable selection of a ternative for a Superfund site.

preferredalternative. RemedialInvestigation(RI): Oneof thetwo majorstudiesthat
FederalFacilityAgreement:Avoluntaryagreemententeredinto mustbecompletedbeforeadecisioncanbemadeabouthowto
bytheNavy,U.S.EPA,andCaI-EPA(DepartmentofToxicSub- cleanupa Superfundsite.(TheFSisthesecondmajorstudy.)
stancesControl(DTSC),andtheCaliforniaRegionalWaterQuail- TheRI isdesignedtodeterminethenatureandextentofcontam-
tyControlBoard(RWQCB))establishinganoverallframework inationatthesite.
forhowtheinvestigationandcleanupof MCASElToroistobe
conducted. ShallowGroundwaterUnit:Theshallowestwater-bearingzone

beneathMCASElToro.
Groundwaler:Undergroundwaterthatfillsporesinsoilor open-
ingsin rocks. SoilGas:Gasfoundin soilporespace.Incontaminatedareas,
Infiltration:Processbywhichdissolvedchemicalconstituents soilgasmayincludeVOCs.
arecarriedbywaterthroughthesoil. SoilVaporExtraction(SVE):A processwherebycontaminated
IntermediateZone:Agenerallylowpermeabilitylayerthatsepa- soilgasis broughtto thesurfacefor treatment.
ratesthatshallowgroundwaterunitfromtheprincipalaquiferat Trichloroethene(TCE):Avolatileorganiccompoundthathas
MCASElToro. beenwidelyusedasanindustrialsolvent.TCEisa colorless,

MaximumContaminantLevels(MCLs):Themaximumpermis- odorlessliquidthat,wheninhaledor injestedin largeamounts,
siblelevelofa contaminantinwaterdeliveredtoanyuserof a cancauseirritationof thenose,throat,andeyes,nausea,blurry
publicwatersystem.MCLsareenforceablestandards, vision,or dermatitis.EPAhasclassifiedTCEasa "probable

humancarcinogen."
MaximumConlaminantLevelGoal:Anon-enforceableconcen-
trationof a drinking-watercontaminant,setata levelatwhichno TolalDissolvedSolids(TDS):Usedtoreflectsalinityof ground-
knownadverseeffectsonhumanhealthoccur, water.

MonitoredNaturalAltenuation:Refersto theroutinesampling Upgradient:Groundwaterthatisupstreamof anareaof soilor
andtestingof groundwaterto assessthecleanupeffectiveness groundwatercontamination.
of naturalattenuationprocesses. VolatileOrganicCompound(VOC):Anorganic(carboncontain-
MonitoringWell:Wellsdrilledatspecificlocationseitheronor ing)compoundthatevaporatesreadilyat roomtemperature.
neara hazardouswastesite,forthepurposeof determiningdi- VOCsarecommonlyusedin drycleaning,metalplating,and
rectionofgroundwaterflow,typesandconcentrationsofconta- machinerydegreasingoperations.
minantspresent,orverticalor horizontalextentofcontamination. WaterQualityStandards:State-adoptedandU.S.EPA-approved
NaturalAttenuation:Theprocessbywhicha compoundisre- ambientstandardsfor waterbodies.Thestandardscovertheuse
ducedinconcentrationovertime,throughadsorption,degrada- ofthewaterbodyandthewaterqualitycriteriawhichmustbe
tion,dilution,and/ortransformation, metto protectthedesignateduseor uses.

23



p n m _lllm n i m m m m m m m m m n IIII1_1m _111 m m IIIIIIlUlUlllm IIINlU _

If you would like to be on the mailing list to receive information about environmental restoration activities at MCAS El Toro,

please complete the coupon below and mail to: Base Realignment and Closure, Attn: Dean Gould, Base Realignment and Clo-

I sure Environmental Coordinator, MCAS El Toro, P.O. Box 51718, Irvine, CA 92619-1718. |

El Add me to the MCAS El Toro Installation Restoration Program mailing list. iC3 Send me information on Restoration Advisory Board membership.

I Name II

I Street I

I I
I City State ZipCode I

I Affiliation (optional) Telephone I

,____________________________------------------.

Base Realignment and Closure
Attn: Mr. Dean Gould

BRAC Environmental Coordinator

MCAS E1 Toro

P.O. Box 51718

Irvine, CA 92619-1718

Official Business

Penalty for Private Use,
$300

HELPUSSTOPWASTEFUL
DUPLICATE MAILINGS

If you receive duplicates of this tact
sheet,pleasesendusthelabels.Be
sure to indicate which is the correct
label and we'll update our records.
Thank you for your time and
cooperation.

)'(_) Printed on Recycled Paper

OOJanSNEW.qxd



Attachment - Specific Changes Incorporated into the October 2001 - Proposed Plan -

Groundwater Cleanup for Operable Units 1 and 2A at Marine Corps Air Station E! Toro

Page 1 - Change #s
1-1: New masthead title emphasizing Groundwater Cleanup
1-2: First paragraph, left hand column is now two paragraphs; the key change discussed above is addressed
[The key change is removing of soil as part of the final remedy, therefore, this Proposed Plan summarizes
and proposes a final remedy for groundwater at OU-1 and OU-2A. A separate Final ROD for soil will be
developed in 2002.]
1-3: Table of contents, item for page 15 now says, "Cleanup Progress at VOC-contaminated Soil at Site
24, added "Progress".

Page 2 - Change #s
2-1: Top of page: Interim ROD for soil mentioned, says that update on progress of SVE remediation is on
page 15; last paragraph - now only mentions final remedy for groundwater and explains that separate Final
ROD for soil will be developed in 2002.
2-2: Public meeting date and public comment period dates now included.

Page 3 - Change #s
3-1: Irvine Desalter Project article: slightly revamped - Nonpotable and Potable Systems are clearly
identified in bullets and are now earlier in the article. Now it is clear that only the Nonpotable System is
associated with the CERLA remedy. Also, the last paragraph of the article that contains Settlement
Agreement language was included.
3-2: Bottom article, second paragraph - slightly revamped for removal of soil as part of final remedy, so
deleted statement regarding the outcome of pilot tests and implementation of the SVE system. Added
statement that says Final ROD that documents soil cleanup will be developed in 2002.

Page 4 - Change #s
4-1: Top of right hand column, made correction so have correct figure and page number in referencing the
sites location map.
4-2: Paragraph starting with "OU-2A Site 24, the VOC Source Area .... added the following sentence, next
to last in the paragraph, "Solvents released at Site 24 contaminated the soil and groundwater beneath the
surface."

Page 5 -
Revised site map call outs - 1) "Figure 2" added to title; 2) site numbers added to Principal Aquifer callout
(Site 18) and Shallow Groundwater Unit (Site 24); 3) deleted "Site 18" from Regional Groundwater
Investigation Area callout on map and in the Boundaries part of the legend.

Page 6 -
Under Extent of VOC Plume in Groundwater, second bullet, deleted last sentence that read, "The deeper

principal aquifer is not affected."

Page 7 - Change #
7-1: Under Risk Assessment Results, Soil discussion and icon have been deleted.
7-2: Added Intemet Connection information box.

Page 8 - Change #
8-1: Top of page, bullets detailing remedial action objectives, wrapped into first paragraph of text (for
space reasons).
8-2: Right hand column, second full paragraph, 1) clarified date for when the final alternative was
developed, it is 2000 not 1999; 2) clarified date for transmitting of technical evaluation to the regulatory
agencies, it is April 2001, not Dec. 1, 1999.
8-3: Table 1 - 1) updated the table for the Maximum Reported Concentration using Round 12 Routine
Groundwater Monitoring data from monitoring conducted in June 2000. Only contaminants that were the



most commonly detected in groundwater at Sites 18 and 24 that exceeded federal or state MCLs were
included. 2) Title of Table 1 also updated to include phrase, ".. Sites 18 and 24 Round 12 Routine
Groundwater Monitoring (June 2000)". 3) Updated the second footnote so it is consistent with the new
information presented in the table.

Page 9 - Change #
9-1: Top of page, right hand column top paragraph, fifth line - after "in September 1997," added "and was
implemented beginning in 1999." The next sentence (stating that Final ROD that documents cleanup of
soil will be developed in 2002) replaced a sentences in the previous version (stating that SVE is an integral
part of all remedies for the site).
9-2: Right hand column last paragraph, corrected dates to 2000 and April 2001, previous version stated
1999 and December 1999.

Pages 10 and 11 -No changes made

Page 12 - Change #
12-1: Alternative 8A text, 1) deleted statement that said, "Groundwater downgradient of the extraction
wells in the principal aquifer is remediated using monitored natural attenuation." 2) last sentence of text,
now states cleanup of the principal aquifer expected to take 95 years not 70 years.
12-2: Alternative 8A Conceptual Design figure, 1) deleted portion of graphic that showed the separate
enhanced monitoring well network that would have been used to monitor the incorporation of natural
attenuation to remediate VOC contamiation; 2) put a divider line to clearly show the Separate IDP Project
Nonpotable System and the Separate Non-CERCLA IDP Project Potable System.

Page 13 - No changes made

Page 14 - Total mass of VOCS removed in 20 years for Alternative 8A changed to 14,000 from 14,200.

Page 15 - Change #
General text changes: Article was revamped to be a progress update of the SVE cleanup at Site 24. This
was done as part of removing soil as part of the final remedy presented in this Proposed Plan. This article
needs to be a part of the document because it shows the public that the VOC Source Area, the source that
contaminated the groundwater, has been addressed and the closure process is underway.
15-1: Last paragraph - I) next to last sentence, phrase added at end regarding draft vadose zone closure
report that states, "...was submitted for regulatory review in June 2001." 2) last sentence added to
paragraph that states, "The Final ROD to document completion of soil cleanup at Site 24 will be developed
in 2002."

15-2: The table was updated: 1) new title, "Site 24 Soil Gas Concentrations and Cleanup Goals"; 2)
revised title of column that reported maximum concentrations and it now is first instead of last, now titled,
"Maximum Pre-cleanup Concentrations" it show what the starting points were before SVE was applied; 3)
Revised title for soil gas cleanup goals, it states, "Soil Gas Cleanup Goals in Interim ROD"; 4) added
footnote for N/A concentrations of carbon tetrachloride and 1,1-Dichloroethene in the column rifled,
"Maximum Post-Cleanup Concentrations."

Page 16 - Change #
16-1: Headline changed so focus is on grondwater cleanup, now reads, "The Marine Corps' Preferred
Remedy for Groundwater Cleanup".
16-2: First paragraph of article has additional information about the two alternatives that comprise the
preferred remedy. Two sentences were added stating, "These alternatives are based in part upon CERCLA-
related aspects of the proposed Irvine Desalter Project addressed in a settlement agreement entered into by
the United States and OCWD/IRWD. Key components of the preferred alternative and related settlement
agreement are summarized below."
16-3: Alternative 8A text, cleanup time of the aquifer revised to read 95 years not 70 years.
16-4: Settlement Agreement text included in this version.



16-5: Preferred Remedy Conceptual Design figure, deleted the second footnote and replaced it with a new
footnote that provides more specific information on recycled water use of the Irvine Ranch Water District
Distribution System.

Page 17 - Change #
17-1: Continuation of text from previous page (see 16-4 above).
17-2: Table 4, minor revisions - 1) now shows costs figures for Alternative 8A and the preferred remedy;
2) added not at the bottom of the table that refers readers to the FS Reports for detailed information on
estimated costs and that the Settlement Agreement contains costs associated with the preferred remedy; 3)
Notes below the table (four footnotes, a-d) added for clarification of cost figures.

Page 18 - Right hand colunm, under Cost criteria, added "$30.6" figure in the first bullet.

Page 19 - Change #
19-1: Table 5, 1) under Implementability for Alternatives 6A, 8 and 10A replaced icon for moderate
performance with "NAF" which means "not administratively feasible"; 2) added NAF with definition to
legend at the bottom of the table.
19-2: Headline changed in the rationale sidebar to focus on groundwater cleanup, now reads, "Rationale
for the Marine Corps' Preferred Remedy for Groundwater Cleanup".
19-3: Third paragraph of rationale sidebar, included last sentence that was left out previously per the Dept.
of Justice. The sentence reads, "In addition, the OCWD/IRWD are prepared to proceed once the preferred
groundwater remedy is selected and finalized in the ROD."
19-4: Fourth paragraph or rationale sidebar, included sentence that further clarifies the rationale of the
preferred remedy and the use of separate systems. The sentence reads, "The preferred remedy also uses
separate treatment systems for groundwater from contaminated and uncontaminated areas and does not
reuse previously contaminated groundwater for domestic purposes."

Page 20 - Article at top of the page, last paragraph was updated in regard to Sites 7 and 14 and Site 16.
The two sentences read, "A ROD documenting a no action decision for Sites 7 and 14 was finalized in June
2001. A ROD documenting the selected remedial action for Site 16 is expected to be finalized in 2002."

Page 21 - Change #
21-1: Introduction section to ARARs article, last paragraph - deleted the last sentence that explained the
symbols used for to differentiate the bullets of potential groundwater and soil ARARs in the text that
followed below.
21-2: All bullets in text standardized. ARARs were verified and are consistent with the Draft ROD that is

being developed.

Page 22 - Change #
22-1: Continuation from page 21. All bullets in text standardized. ARARs were verified and are
consistent with the Draft ROD that is being developed.
22-2: In the Reports and Documents Available for Review and Comment sidebar, 1) revised date for
Technical Memorandum; the Evaluation of OU-1 Altemative 8A with Respect to Nine NCP Criteria, (April
2001); 2) added the Draft Site Closure Report, Vadose Zone Remediaion, IRP Site 24 (June 2001).

Pages 23 and 24 - No changes made
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