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Marines Propose Joint Treatment Facility for Groundwater Cleanup
T_ro e Marine Corps is requesting comments from the public on source. The source of contamination is believed to be TCE and

ltematives for cleanup (remediation) of contaminated other solvents that may have been used for degreasing parts, paint
undwater at Installation Restoration Program Operable stripping, and other maintenance activities performed within the

Unit (OU) 1 Site 18, the Regional Groundwater Plume and Site 24 boundary to support the Station's mission as an aviation
cleanup of soil and groundwater at OU-2A Site 24, the Volatile Or- center. TCE is no longer used at the Station.
ganic Compound (VOC)Source Area, at Marine Corps Air Station The Marine Corps' remedial action objectives for the shal-
(MCAS) E1Toro (see map page 3). Soil cleanup at Site 24 was ad- low groundwater unit and the principal aquifer are to: reduce
dressed previously in an interim Record of Decision (ROD) signed concentrations of VOCs in groundwater to the more stringent of
in September 1997. This Proposed Plan summarizes actions taken federal or state water quality standards; control VOC migra-
and proposes a final remedy for OU-1 and OU-2A. tion; and prevent domestic use of groundwater containing

This Proposed Plan notifies the public of opportunities to VOCs above cleanup goals until cleanup is achieved.
comment on several alternatives and presents the Marine Corps' The preferred remedy, Alternatives 8A and 10B' combined, is
preferred remedy that addresses Sites 18 and 24 and protects to extract contaminated groundwater and treat it to remove VOCs
both public health and the environment. This Plan provides an until it complies with cleanup goals and water quality standards
overview of environmental investigation results, and summa- of the federal Comprehensive Environmental Response, Corn.
rizes the cleanup alternatives that underwent detailed evaluation, pensation, and Liability Act (CERCLA) (see page 13). VOC
More detailed descriptions of the remedial investigation and treatment to meet CERCLA standards would be conducted at a
cleanup alternatives are presented in the Draft Final Remedial VOC treatment plant constructed at the planned Irvine Desalter
Investigation Reports and the Draft Final Feasibility Study Re- Project (IDP) treatment plant. Groundwater will also be treated at
ports, respectively. These reports are available for public review the IDP to remove total dissolved solids (TDS) and nitrates in a
at the Heritage Park Regional Library in Irvine, and are part of non-CERCLA treatment program so the water is suitable for re-
the MCAS E1 Toro Installation Restoration Program cycled water purposes such as irrigation and industrial use. Ele-
Administrative Record file (see page 2 I). vated levels of TDS and nitrates resulted from natural conditions

Remedial investigations concluded that VOCs, primarily the and regional agricultural practices rather than MCAS El Toro op-
industrial solvent trichloroethene (TCE), are present in ground- erations (see page 5). Treatment to remove TDS and nitrates is
water at Site 18 and in soil and groundwater at Site 24. VOCs in not the Marine Corps' responsibility.
the soil at Site 24 have migrated into the shallow groundwater A final remedy will be selected after the public comment
unit beneath the site and then into the regional groundwater period has concluded and all comments have been reviewed and
(principal aquifer). TCE is present in a groundwater plume that considered. The selection of the final remedy for groundwater
extends about 3 miles west of the Station to Culver Drive in cleanup of Sites 18 and 24 and final soil cleanup at Site 24 will
Irvine. This groundwater is currently not used as a drinking water be documented in a ROD.
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Irvine City Hall, Conference and Training Center, One Civic Center Plaza, Harvard at AJlon Parkway, Irvine
Youare invited to attenda public meetingto discussthe informationpresentedin this ProposedPlanregardingthe groundwatercleanupat
InstallationRestorationProgram OperableUnit 1 Site 18 and groundwaterand soil cleanupat OperableUnit 2A Site 24 at MOASElToro.
MarineCorpsrepresentativeswill providevisual displaysand information on the environmentalinvestigationsand the cleanupand closure
alternativesevaluated.Youwill havethe opportunityto askquestionsand formally commentonthe alternatives.
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Weencourageyou to commenton this ProposedPlanandsite-relateddocumentsduringthe 30-daypubliccommentperiod.Youmaysubmit
written commentsby mail poslmarkedno laler than monlh, day 2000 to: Mr. DeanGould,BaseRealignmentandClosure(BRAG)Environ-
mentalCoordinator,EnvironmentalDivision,MOASElToro,P.O.Box51718,Irvine,CA92619-1718.Commentsmayalso besent to Mr.Gould
by fax to [(949) 726-6586] or by e-mail [gouldda@efdsw. navfac, navy. mil]. Public comments received during this period, or in person at the
public meeting, will be considered in the final cleanup and closure decision for these sites.



Environmental Investigation Overview

o effectively manage the cleanup effort at MCAS E1 the principal aquifer of the regional groundwater approximately
Toro, the Marine Corps organized the Station's lnstalla- three miles to the west beneath the City of Irvine. The overall

tion Restoration Program (IRP) sites into Operable regional groundwater study area is bound by Interstate 405,
Units. Operable Units, or OUs, are areas where similar cleanup Harvard Avenue, and Trabuco Road. Figure 1 on page 3 shows
activities can be implemented. The MCAS El Toro IRP sites the locations of Sites 18 and 24 and the concentrations of TCE

that are the focus of this Proposed Plan are: OU-1 Site 18, in the shallow and principal aquifer.

Regional Groundwater Plume; and OU-2A Site 24, Volatile OU-2A Site 24, the VOC Source Area, encompasses ap-
Organic Compound (VOC) Source Area. An overview of the proximately 200 acres in the southwest quadrant of the Station.
environmental investigation results pertaining to groundwater Two large aircraft hangers (Buildings 296 and 297) and several

contamination at these two sites and soil contamination at Site smaller buildings within the Site 24 boundary were used for
24 is presentedbelow, aircraft and support vehicle maintenanceand repair. Aircraft

maintenance at Buildings 296 and 297 may have used industrial

SiteBackground solvents containing TCE for degreasing parts, paint stripping,
and aircraft washing. No records were kept that describe the

MCAS El Toro was commissioned in 1943 as a Marine precise origin, nature, and use of TCE at the site, or the cir-

Corps pilot fleet operation training facility. In 1950, the Station cumstances or quantities of individual releases. Solvents con-
was selected for development as a mas_er jet station and perma- taining TCE are no longer used at the Station.
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

Stationwhere Site 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 bound-

the VOC trichloroethene (also called TCE) in groundwater at an ary. Investigation results indicated that VOCs were present in
irrigation well approximately 3,000 feet northwest of MCAS El the shallow groundwater unit near the Station's southwest
Toro. A VOC is an organic, or carbon-containing, compound boundary.
that evaporates easily at room temperatures. VOCs are cpm- 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 rial risks to human health and the environment. Feasibility stud.

miles from the irrigation wells do not contain TCE. Subsequent les (FS) were performed after the RI to evaluate potential
investigations showed that the VOC contamination originated cleanup alternatives for contaminated groundwater at Site 18
from Site 24. and for contaminated groundwater and soil at Site 24.

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 that extends from the source area soil, soil gas, and groundwater to assess the types of contami-

(Site 24) beyond the western boundary of the Station and into nants present. The first phase concentrated on IRP sites within
the Station to locate the VOC source, and on groundwater west
of the Station boundary (OU-1 Site 18) to determine the extent

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)
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.



Figure I - Site Location Map
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During the RI, groundwater samples were collected at differ-
ent depths from newly constructed monitoring wells, pre-exist-

ing wells, and temporary well points in and around Sites 18 and

24. Analysis of groundwater samples provided information Definitions of Technical Terms
needed for determining where and to what extent VOCs are pre-

sent in groundwater. For each sample, the measured concentra- To assist readers in understanding
tion (or level) of the detected chemical was recorded and
compared to federal and state water quality standards. The data technical terms, a glossary is included
were mapped as VOC plumes in the groundwater to assess po- in the Proposed Plan. The first time a

tential risks to human health and the environment. Soil and gas technical term is presented it appears in
samples were collected from near the surface to the water table
at Site 24 to help locate the VOC sources of the regional bold/Italic typeface. Refer to the glossary
groundwater plume. Detailed maps and lists of the chemicals on page 7 for definitions.
and their detected levels are presented in the OU-I and OU-2A

RI/FS Reports. Information on the public availability of these
reports is on page 21.

3



What the Remedial Investigation Found
Extent of VOC Plume in Groundwater

VOCs in Soil and Groundwater
Originateat Site24 Data evaluation focused on determining the extent of the

VOC plume in both the shallower groundwater (80 to 110 feet
The RI concluded that VOC contamination, primarily TCE, below ground surface), and in the deeper groundwater (200 to

is present in the soil and groundwater at Site 24. The Marine 450 feet deep) that makes up the area's principal aquifer. Key
Corps estimates that approximately 1,500 pounds of TCE were findings are summarized below:
initially present in soil gas beneath the area of Buildings 296 · The VOC groundwater plume extends from the VOC
and 297. Other VOCs, including tetrachloroethene (PCE), car- Source Area about 3 miles west of the Station.

bon tetrachioride, 1,1-dichloroethene (1,1-DCE), and Freon 113 · Within the Station boundaries, concentrations of TCE are

were also found in the soil at Site 24 but at lower concentrations, generally limited to shallow groundwater, with the highest con-
VOC-contaminated soil is not a risk to human health be- centrations up to 4,850 parts per billion (ppb) beneath the area of

cause most of the contamination is located far below the Building 296 at Site 24. The deeper principal aquifer beneath
ground surface. However, the VOC-contaminated soil in the Site 24 is not affected.

area beneath Buildings 296 and 297 bas been determined to be · Outside the Station boundaries, the water quality of the
an 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 of 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,I-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 2 shows · TCE concentrations gradually decrease as the contamina-
the link established between the VOC-contaminated soil and tion moves farther away from the source area.
groundwater.

Figure 2 - Underground View of the VOC Plume
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Irvine Desalter Project

he Irvine Desalter Project (IDP) is a proposed Plan assumes that the IDPwould consist of two sepa-
water supply development project initiated by the rate systems designed to treat groundwater from two
Orange County Water District and the Irvine sources in the principal aquifer and from the shallow

Ranch Water District (OCWD/IRWD). Priorities of this groundwater unit at Site 24.
project are to extract and treat groundwater to: (1) de- · Groundwater from Site 24 and areas inside the princi-
velop a local water supply drawing from the principal pal aquifer VOC plume (which is contaminated above
aquifer; (2) intercept, contain, and treat groundwater with drinking water standards) would be extracted, treated,
high concentrations of total dissolved solids (TDS) and and discharged for use as recycled water.
nitrates; (3) and accept and treat for VOC removal the
groundwater that the Marine Corps must remediate. · Groundwater from areas outside the principal aquifer

VOC plume (which already meets water quality stun-
OCWD is responsible for planning, right-of-way acquisi- dards) would be extracted, treated even further to re-
tion, design, and construction of project facilities, with move trace amounts of VOCs, and to remove TDS
full participation by the IRWD. Project facilities will be and nitrates. Treated water would then be released for
operated by the IRWD. The IDP project is being de- domestic purposes.
signed to meet all federal and state water quality stan-
dards. · Groundwater from both sources would be kept

separate at all times.
The IDP was prompted by a regional groundwater study
conducted in 1984 that identified the migration of inor- · Only the VOC-related portion of the IDP that treats
ganic constituents, mainly TDS and nitrates, from the water from Site 24 and areas inside the principal
Irvine area toward the main portion of the Orange aquifer VOC plume would be considered part of the
County groundwater basin. The relatively poor ground- CERCLA remedy.
water quality of the Irvine area is mostly attributable to
the geology of the area and to agricultural and irrigation Additional text to be provided--see cover
practices and that have long been prevalent in the letter.
region. Later studies identified the presence of TCE in
area groundwater.After the discovery of TCE in ground-
water, the OCWD modified the IDPto treat VOCs Jn
addition to TDS/nitrates.

Cleanup of VOC contamination is the responsibility of
the Marine Corps and several potential remedial alterna-
rives were developed and evaluated to achieve cleanup.
Some of the alternatives for VOC contamination in
groundwater relied on the IDP as the key component.
The preferred remedy that is presented in this Proposed

Human Health Risk Assessments
s part of the remedial investigations, human health risk below the surface of either site for plant and animal exposure.
assessments were performed at OU-1 Site 18, Regional The human health risk assessment results are included below.
Groundwater Plume and OU-2A Site 24, VOC Source Subsequent to the RI, a risk assessment was also performed

Area, to evaluate whether environmental cleanup or controls are for chemicals in groundwater from the well that provides water
necessary as a result of potential risks to human health from ex- for North Lake. This lake is used year round for recreational pur-
posure to untreated groundwater. VOC-contaminated soil at Site poses. The risk assessment showed that the groundwater does
24 was also addressed. Results from the risk assessments indicate not pose an unacceptable risk to human health.
that if action is not taken to remediate groundwater and/or pre-
vent exposure to untreated groundwater,potential risks to human IdentifyingExposurePathways
health are present if untreated water is used for domestic purpos-
es (i.e., drinking or bathing). Ecological risk assessments were To assess potential human health risks, information on the
not performed at either site because no wildlife is present at the types and amounts of chemicals present at each site was col-
highly industrialized Site 24 and groundwater is present too far leered during the remedial investigations. Possible exposure



pathways, which show how people could come in contact with MCLGs are non-enforceable concentrations of drinking water
these chemicals, were then identified. The risk assessment hy- contaminants, set at the level at which no known or anticipated
pothetically assumes people are living at a site for a period of adverse effects on human health occur. MCLGs are usually the
30years, startingpointfordeterminingtheregulatedMCL.

To determine potential risks from exposure to untreated Noncarcinogenic risks are expressed as a hazard index. The
groundwater, the human health risk assessments assumed that U.S. EPA considers a hazard index of less than 1 as protective of

untreated groundwater from Sites 18 and 24 would serve as a human health. A hazard index of 1 indicates that the exposure to
source of water for domestic use. To determine potential risks the chemicals has limited potential for causing adverse health ef-

from exposure to soil, the risk assessment assumed that a resi- fects (e.g., respiratory distress). A site with a hazard index greater
dent would live at Site 24 for 30 years and be exposed to chemi- than 1 does not by itself require remedial action, but indicates the
cals present up to 10 feet below the ground surface. The need to take into account the types of chemicals, historical activi-
hypothetical assumptions are considered conservative because ties, and potential toxic effects of the chemicals of concern.
there is no current use of the groundwater for domestic purpos-
es. Site 24 is also expected to continue to be used for industrial, RiskAssessmentResults
not residential, purposes in the future.

Soil
Estimating Human Health Risks

Because VOC concentrations are very low
in soil near the surface (where exposure oc-Calculated risk levels are an indication of potential risks, and

are not an absolute prediction that risk will occur at a certain curs), the corresponding risk to human health is also very low.
The risk assessment concluded that risk due to exposure to shal-level. Actual human exposures and risks are likely to be much

less than those calculated for the risk assessments. The assump- low soil at Site 24 is on the order of 10-8 (1 additional case in a
tions made during the risk assessment process are intended to population of 100,000,000). Although this level of risk does not
lead to an overestimation of risk and provide a margin of safety require remedial action, VOCs in the soil contribute to ground-

water contamination. Actions currently underway to remediateto protect public health and the environment.
contaminated soil are presented on page 14.Risks to human health associated with exposure to and toxici-

ty of chemicals were estimated for cancer-causing (carcinogenic) Groundwater
and noncancer-causing (noncarcinogenic) effects. For carcino-
gens, potential risk is expressed in terms of the probability of an The additional chance of a resident contract-

individual contracting cancer (cancer risk). To estimate non- ing cancer from exposure to untreated ground-
cancer risks, a hazard index is applied. The probability of an indi- water is greater than 10-4 at some locations in
vidual contracting cancer is expressed as the number of the shallowgroundwaterunitbeneathSite24. In
additional cancer cases that would occur within a population, and the principal aquifer, VOC concentrations are much lower, and
is calculated assuming an individual has an extended exposure to the corresponding risk levels due to VOCs are between 10.5 and

the chemicals (30-year period). The term "additional cancer 10-6. Risk that was estimated from exposure to naturally occur-
cases" refers to cancer cases that could occur, in addition to those ring inorganic compounds (dissolved minerals) and manmade

cases that otherwise occur in a population not exposed to the compounds such as nitrates (from fertilizers) in the principal
chemicals in untreated groundwater, aquifer was somewhat higher, on the order of 10 -4 to 10-5. Ele-

To manage risks and protect human health from known or vated concentrations of inorganic chemicals and nitrates that
suspected carcinogens, the U.S. EPA has established generally cause these risks are believed to be the result of the geology of
allowable exposure levels at general concentration levels that the area and agricultural practices, not Marine Corps activities.
represent an excess lifetime cancer risk to an individual of be- The human health risk assessments also indicated that there

tween 10-4(1 additional case in a population of 10,000) and 10-6 is a potential for noncancer risks associated with exposure to
(1 additional case in a population of 1,000,000). Risk estimates untreated groundwater. In the shallow groundwater unit, the
between 10-4 and 10-6 may call for remedial action and esti- hazard index exceeded 1 for both adult and child residents. Po-
mates greater than 10-4 usually call for remedial action. Various tential noncancer risks were due to TCE and carbon tetrachlo-
site specific factors such as exposures, types of contaminants, ride. Noncancer risks also exceeded a hazard index of 1 in
and potential future uses are factored into the determination and several wells at Site 18 due to TCE, carbon tetrachloride, herbi-

selection of a remedy that protects human health, cides, inorganics, and nitrates. Only the risks due to VOCs are
In addition, for groundwater actions, federal and state MCLs attributable to Station activities (past use of industrial solvents

(maximum contaminant levels) and non-zero MCLGs (maxi- for aircraft maintenance).

mum contaminant level goals) for specific chemicals are gen- Human health risks (cancer-causing and noncancer-causing)
erally used to gauge whether remedial action is warranted, in the shallow groundwater unit were high enough to warrant
MCLs are the maximum permissible level of a contaminant de- remedial action. The VOCs in the principal aquifer exceed

livered to any user of a public water system. MCLs are enforce- MCLs. Therefore, remedial action is being taken to bring the
able standards. Under the federal Safe Drinking Water Act, VOCs into compliance with the water quality standards.
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Glossary of Terms
Air Stripping: AtreatmenttechnologythattransformsVOCsin Nitrates: Compoundscontainingnitrogenwhichdissolvein
groundwaterto gasfor removalandtreatment, waterandmayhaveharmfuleffectson humansandanimals.
Aquifer: A particularzoneor layerof rockor soil belowthe Nitratesarecommonlyusedin fertilizers.
earth'ssurfacethroughwhichgroundwatermovesin sufficient OperableUnit (gu): Termfor eachof a numberof separateac-
quantityto serveas a sourceof water, tivitiesundertakenas partof a Superfundsitecleanup.

CleanupGoals: Chemicalconcentrationlevelsthatarethegoals Plume: Athree-dimensionalzonewithinthegroundwateraquifer
of the remedialaction. Oncethecleanupgoalshavebeen containingcontaminantsthatgenerallymovein thedirectionof,
achieved,theremedyis consideredprotectiveof humanhealth andwith,groundwaterflow.

andtheenvironment. PrincipalAquiler: Themain(regional)water-bearingaquiferin
ComprehensiveEnvironmentalResponse,Compensation,and thevicinityof MCASElToro.

Liability Act(CERCLA):CommonlyknownastheSuperfund. Rebound:Thetendencyof soil gasconcentrationsto increase
ThislawauthorizesEPAto respondto pasthazardouswaste afterSVEis turnedoff.
problems that may endanger public health and the environment.
CERCLAwasauthorizedandamendedbytheSuperfundAmend- Recordof Decision(ROD):A publicdocumentthatexplains
mentsandReauthorizationActof 1986(SARA). whatcleanupalternativewill beusedat a specificNPLsite. The

RODis basedon informationandtechnicalanalysisgenerated
DomesticUse: Useofwaterfor drinking,cooking,andbathing, duringthe remedialinvestigation/feasibilitystudyandconsidera-
ExtractionWells: Wellsusedto pumpgroundwaterto thesur- tionof publiccommentsandcommunityconcerns.

facefor treatmentor for use. RemedialAction(RA): Theactualconstructionor implementa-
FeasibilityStudy(FS): Ananalysisof cleanupor remedialalter- tion phasethat followstheremedialdesignof theselected
nativesto evaluatetheireffectivenessandto enableselectionof a cleanupalternativeat a Superfundsite.

preferredalternative. RemedialDesign(RD): Thedesignof theselectedcleanupal-
FederalFacilily Agreement:Avoluntaryagreemententeredinto ternativefor a Superfundsite.

bytheNavy,U.S.EPA,andGal-EPA(Departmentof ToxicSub- RemedialInvestigation(RI): Oneofthetwo majorstudiesthat
stancesControl(DTSC),andthe CaliforniaRegionalWaterQuail- mustbecompletedbeforea decisioncanbemadeabouthowto
ty ControlBoard(RWQCB))establishingan overallframework cleanupa Superfundsite. (TheFSis thesecondmajorstudy.)
for howtheinvestigationandcleanupof MCASElTorois to be TheRIis designedto determinethenatureandextentof contam-
conducted, inationatthesite.

Groundwater:Undergroundwaterthatfills poresinsoil or open- ShallowGroundwaterUnit: Theshallowestwater-bearingzone
ingsinrocks, beneathMOASElToro.

Infillralion: Processby whichdissolvedchemicalconstituents SoilGas: Gasfoundin soilporespace. In contaminatedareas,
arecarriedby water throughthe soil. soil gasmay includeVOCs.

IntermediateZone: A generallyIowpermeabilitylayerthatsepa- SoilVaporExtraction(SVE): A processwherebycontaminated
ratesthatshallowgroundwaterunitfromtheprincipalaquiferat soilgasis broughtto thesurfacefor treatment.MCAS El Toro.

Trichloroethylene(TOE):Avolatileorganiccompoundthathas
MaximumContaminantLevels(MCLs): Themaximumpermis- beenwidelyusedasan industrialsolvent.TCEisa colorless,
siblelevelof a contaminantinwaterdeliveredto anyuserof a odorlessliquidthat,wheninhaledor injestedin largeamounts,
publicwatersystem. MCLsareenforceablestandards, cancauseirritationof the nose,throat,andeyes,nausea,blurry
MaximumContaminantLevelGoal: Anon-enforceableconcen- vision,or dermatitis.EPAhasclassifiedTCEas a "probable
trationof a drinking-watercontaminant,setat a levelat whichno humancarcinogen."

knownadverseeffectson humanhealthoccur. TotalDissolvedSolids(TDS): Usedto reflectsalinityof ground-
MonitoredNaturalAttenuation: Refersto the routinesampling water.

andtestingof groundwaterto assessthe cleanupeffectiveness VadoseZone: All soil fromthegroundsurfaceto thewater
of natural attenuation processes, table. The vadose zone includes soil particles, soil moisture, and
MonitoringWell: Wellsdrilledat specificlocationseitheron or soil gas.

neara hazardouswastesite,for thepurposeof determiningdj- VolatileOrganicCompound(VOC):An organic(carboncontain-
rectionof groundwaterflow, typesandconcentrationsof conta- lng)compoundthatevaporatesreadilyat roomtemperature.
minantspresent,orverticalor horizontalextentof VOCsarecommonlyusedindry cleaning,metalplating,and
contamination, machinerydegreasingoperations.

NaturalAttenuation:Theprocessby whicha compoundis re- WaterOualityStandards:State-adoptedandEPA-approvedam-
ducedin concentrationovertime,throughadsorption,degrada- blentstandardsforwaterbodies.Thestandardscovertheuseof
tion,dilution,and/ortransformation, thewaterbodyandthewaterqualitycriteriawhichmustbemet

to protect the designated use or uses.



Summary of Groundwater Remediation Alternatives
The Marine Corps' remedial action objectives for the shallow and principal aquifers are to:

· reduceconcentrationsof VOCsin groundwaterto the morestringenl of federal or statewater quality standards;

· control the migration of groundwater containing VOCsabove cleanup levels; and

· prevent domestic useof groundwater containing VOCsabove cleanup levels until cleanup is complete.

These objectives shaped the development of several remedial bility Study Report issued in August 1996. Site 24 alternatives
alternatives that would prevent exposure to contaminated were presented in the Draft Final Phase II Feasibility Study is-
groundwater, minimize further migration of already-contaminat- sued in December 1997.
ed groundwater, and restore the groundwater at Sites 18 and 24 In 1999, a final alternative was developed for Site 18. This

to a condition where it can safely be used for domestic purposes, alternative is a refinement based on the other alternatives evaluat-
Federal and state cleanup levels are known as maximum ed. A description and technical evaluation of the alternative was

contaminant levels, or MCLs. The MCLs represent water quality transmitted to the regulatory agencies by means of a letter dated
standards that are protective of human health. Table 1 shows the December 1, 1999. A copy of this letter is available for review in
criteria and standards for the VOCs most commonly detected in the Administrative Record file or in the Information Repository
groundwaterat Sites18and24. (seepage21).

The first step in the feasibility study process was to identify

DevelopmentofAlternatives and evaluate a wide range of potential technologies to accom-
plish the cleanup objective. This evaluation focused on technolo-

Remedial alternatives are developed and evaluated by per- gies to contain the migration of contaminants in groundwater,
forming a feasibility study. Separate feasibility studies were treat the groundwater in place (in situ treatment), or treat the
conducted for Site 18 and Site 24, however these studies were groundwater once it has been extracted to the surface (ex sim

prepared in close coordination to ensure consistency of treatment). The Marine Corps also evaluated a variety of tech-
approach and ensure that the Marine Corps looked at a wide nologies to use or dispose of the extracted and treated ground-
range of possible alternatives. Alternatives for Site 18 were de- water. Each of these technologies was screened on the basis of
veloped and evaluated in the Draft Final Interim Action Feasi- its effectiveness, implementability, and cost, consistent with U.S.

EPA and National Oil and Hazardous Substances Contingency
Plan (NCP) guidance for feasibility studies. The

Table I most effective technologies were developed into re-
Criteria and Standards for V0Cs Most Commonly medial alternatives and subjected to further evalua-

Detected in Groundwater at MCA$ El Toro tion. Table 2 shows technologies evaluated for
groundwater at Sites 18 and 24.

Concentration (parts per bJJJJon) Computer modeling was used to evaluate the
most effective remedial alternatives. Investigation

U.S. EPA California Maximum results have demonstrated that there is a connection
Maximum Maximum Reported between the soil, which is the source of contamina-

Contaminant Contaminant C0ncen- tion, and the shallow groundwater unit and principal
Chemical V0C Level (MCL) Level (MCL) trati0n aquifer. Therefore, the modeling was used to simu-

late VOC infiltration through the soil and the move-
Benzene 5 1 730 ment of VOCs in groundwater over the next 20 to
CarbontetrachJ0ride 5 0.5 61 40 years. By varying the location and number of
1,1-Dichlor0ethene 7 6 71 wells, the model was used to compare the relative
cis-l,2-Dichloroethene 70 6 14 rate of contaminant removal, amount of migration
trans-l,2-Dichlor0ethene 100 10 5.6 of contaminants, and time to reach the state and

Tetrachlor0ethene(PCE) 5 5 58 federal cleanup standards.

Trichloroethene(TCE) 5 5 4,850 Groundwater Remedial Alternatives

Sources: Theremedialalternativesdevelopedin thefeasi-
Federaland state cleanup standards are established in40 Code of FederalRegula- bility studies consist of a No Action alternative and
tions§141.61(a)andTitle22CaliforniaCodeof Regulations§64444,respectively. a variety of alternatives that actively treat contami-

Note: TheU.S.MarineCorpscleanupstandardis the morestringentof the federaland hated areas.
state MCLs. The No Action alternative is used as a baseline

Maximumreported concentrations are through July 1999. against which the other alternatives are evaluated.
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Table 2 (DON) and the regulatory agencies to conduct or oversee moni-

Technologies Evaluated for 0U-I and 0U-2A toring and maintenance activities. Soil vapor extraction (SVE)
Feasibility Studies was accepted as the remedial alternative for soil at Site 24 in an

interim ROD signed in September 1997. Therefore, SVE is an
integral part of all remedies for that site. For information on re-
mediation of VOC-contaminated soil underway at Site 24, see

HydraulicContainment(wells) page14.

Physical Barriers (slurry wall) Site18Alternatives

Twelve alternatives were initially evaluated for Site 18. Nine

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

two alternatives, 2A and 6A, were retained for detailed evalua-
tion due to their effectiveness in terms of the mass of VOCs re-

moved, time to remediate the groundwater, and cost.
MonitoredNaturalAttenuation When the BRAC CleanupTeam (BCT),composed of the

Treatment of Groundwater in Place (air sparging or bioremediation) U.S. EPA, Cai-EPA Department of Toxic Substances Control
(DTSC), and the California Regional Water Quality Control
Board (RWQCB), reviewed the Draft Interim Action Feasibility
Study in 1995, concern was expressed over the high cost of

Physical Treatment of Extracted Groundwater (carbon adsorp- groundwater extraction and treatment to reduce the low concen-
tion,air stripping,steamstripping) trations of TCE in the principal aquifer (Alternative 2A- $56.4

Chemical Treatment of Extracted Groundwater (oxidation) million and Alternative 6A- $40.3 million, see page 16). The

BiologicalTreatment of Extracted Groundwater (bioremediation) BCT suggested that the Marine Corps evaluate lower-cost alter-
Air Emission Controls and Treatment (adsorption, catalytic natives and a monitored natural attenuation approach for the

conversion,thermaldestruction) principal aquifer. In response to agency comments, the Marine
Corps developed three additional alternatives (7A, 7B, and 8).
These alternatives incorporate some monitored natural attenua-
tion in the principal aquifer combined with extra monitoring

Discharge to Publicly Owned Treatment Works wells that are used to assess the progress of natural attenuation.

Dischargeto Surface Waters In 1999,an additionalalternative,AlternativeSA,was
ReinjectionofTreatedGroundwater developed. This alternative also incorporates some monitored

EvaporationPonds naturalattenuationin the principalaquiferand extramonitoring

BeneficialUse(domestic,irrigation,etc.) wells to assess the progress of natural attenuation. The technical
adequacy of Alternative 8A was evaluated by means of comput-
er modeling. Results were provided to the BCT in December

Except for the No Action alternative, each of the remedial 1999 in a technical memorandum titled Groundwater Modeling
alternatives for groundwater at Sites 18 and 24 contains four of Alternative 8A and are part of the Administrative Record file.
components:

· extracting groundwater from the shallow groundwater
unit and/or principal aquifer;

· treating the extracted groundwater for VOCs to meet
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-

tual placement of groundwater extraction wells, treatment
methodology, and the disposal options used. Common elements
of each alternative are the use of institutional controls such as

deed restrictions to protect extraction and monitoring equip-
ment and prevent inadvertent use of contaminated groundwater
until remediation is complete. Institutional controls also ensure

that provisions exist for access by the Department of the Navy



Alternatives 2A and 9 Conceptual Design Site18Alternatives

Alternative 2A - in-

VOC Treatment '_ '_ _ volves construction of

t _l_''_ !l Vapor GranularActlvated separate groundwater
· ....... Carbon Treatment

Shallow Groundwater Unll [ ' '__ I

(on-Station) I :1 .1_ }_ '..... ...................... extraction, treatment, and
p . ........ , _ injection systems for the

-- _.... shallowgroundwaterunitP .... 1J

............__' _.......................... L__LJJ_i_l_ / Shallow and principal aquifer.'.............."'"'_....... ................ ..............arsnu/ar_Act/vat_..... Injection Wells Groundwater from each of

---c.,:,_nT_._,_nt _ these areas is conveyed
Extraction Wells .....'"'::"'_'_;_':'"'" "' (piped) to separate treat-Downgradlentof the
VOCSourceArea VOCTreatment'*_ _ mentfacilitiesto remove

f" . _ VOCs and is then pumped
Principal Aquifer [ :l v:_or_._t_?/v,t_t (injected) back into the

groundwater unit it came(Deep Groundw_-Slafion) i ............,............,_....................

_'" Deep shallow groundwater unit
: 2¥5 Injection Wells is estimated to take 52

years, and the principal

aquifer 43 years.

2 Extraction Wells
at the Leading Edge of Alternative 6A -

VOCPlume groundwaterfromtheshal-

Operation of the SVE system at Site 24 is an integralpart of Alternative 9. Iow groundwater unit and
principal aquifer is extract-

ed, blended (mixed), and

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

Shallow GroundwaterUnit groundwater is distributed(on-Station)
p_mp__ -_:' _::---_-- to the public for domestic

purposes such as drinking

and bathing. Cleanup time

of the shallow groundwater
Irvine Desalter unit is estimated to take 48

Extraction Wells Project SystemDowngradlentof the _ , years, and the principal

VOCSource Area _i CERCLA0lOC)and I aquifer 49 years.:: Non-CERCLA*

I(TDS/nitrate)Treatment

H ttl

::::': , IDistribution System_

2 ExtractionWells

at the Leading II_ _ _ I_J
Edge of

VOCPlume 4 Extraction Wells
Located Within
theVOCPlume

*Associatedwithlocalwatersupply.TDS/nitratetreatmentis nota componentof theCERCLA
remedial action requirements.

Operationof theSVEsystematSite24 is an Integralpart of Alternative IOA.
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Alternative 7A - uses

the sameshallow groundwa- Alternative 7A Conceptual Design
ter extraction, treatment, and
reinjection system as 2A and
incorporates monitored natur- voc Treatment" '" '*

_l f _;_ VaporGranularActivated
al attenuation to remediate [ I .............. _ _ c.rbo.Tre.tmem

Shallow Groundwater Unit _ il ............... _ :l "''''''':_........ :'_"" ........... '....

VOC contamination in the (on-Station) [ l I_principal aquifer. Shallow

groundwater unit cleanup is '""';.... _l_'[ f, --JK_............ ,
_. _ ._ _A_,,,,,,.,,t._c ............... _ ........... .-- .......Lll. l_l Shallow

estimated to take 52 years, ;_.:5:_ ....._:'i;_?_r:q_c:I! -_ Injection Wellsand the principal aquifer 60 a_..._..Ac,lv.t_
years. I_lm___J '_._2-_ _ Carbon Treatment _ _ __(1)_mMTiu(/ 5t_ !_t, (,f

Extraction Wells _.,,,,,,,J,..,,t,_,_,,,,_.,,,,,.
Downgradient of the

Alternative 7B - is iden- VOCSourceArea
tical to 7A except it is as-
sumed that after 10 years the PrincipalAquifer(Deep Groundwater off-Station)
existing irrigation wells at the enha._ed
leading edge of the VOC Uonltorl. g WellNetwork

plume are no longer used for _ i.,il i ii!_'_¢._.i_

agriculture due to reduced de-
Incorporates Monitored

mend or because TDS con- NaturalAttenuation
centrations are too high for to Remediate VOC
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._ ..
pal aquifer. Cleanup time of __ _ V.po_G_e.ul._A_tl_.ted
the both the shallow ground- ! .... I_. I CarbonTreatment

Shallow Groundwater Unit I c.,..,,,_,,.,t,_;,s,,ot,,ot,.os/,m:,,,.)water unit and the principal (on-Station)
I

aquifer is estimated to take _,.,,,p_54 years. AirStripper

i_ (......... ,..voc * :' ................. Shallow_'_'_- t,,,,. _,,:,,,,,(J,,,:,to,_ Injection Wells

Alternative 8 - extracts _- GranularActlvatedgroundwater from wells _ -_' L_---__=a.w_llmCarbonrreatmentL_-_-_ 2J_]-_ (pOh'shitl(i 5tilg_' O/ --

Extraction Wells wo,,,_,_,,,'...,t_oatntcnt)
downgradient in the shallow Downgradientof the
groundwater unit and from voc SourceArea
the existing wells located
primarily within the VOC Principal Aquifer VOC Treatment*" _ '_
plume in the principal aquifer (DeepGroundwateroff-Station) f-lin _l Vapor Granelar Activated

[ .'_ql_ I c.rbo.Tr._.o.,
located off-Station. Water Enhanced [ I ........... ll_ '!

from both extraction well MonltorlngWell W I _ 1

~eor,,systems is blended and con- . , _.,,,...
veyed to the IDP for treat- tnco rates Monitored_!.I, [_[_ /_ Al_[ i I_'--_ _-_1
ment and reuse for domestic rp_Natu I Attenuation 1:t_41_:11:_14 :[_ ['] Stripper I :-_J-JU_II

tO RemedlateVOC [,lll/l/:i Iii | [ [ -:_' _1
purposes. Groundwater Contamination _J!llif_ _iI _il
downgradientof theextrac- -' i i "i Deep
tion wells is remediated using '[_'m_IllIl I I InjectionWells*
monitored natural attenua- b IlliJ'4 2 Existing Wells

,_ at the Leading Edge
tion. Shallow groundwater voc Plume*
unit cleanup is estimated to

· Componentfo.rgrqundwaterextraction_VO.Ctreatmentand..
take 59 years, and the princi- reinjectionaner first10yearsor monitoreonaruratattenutation.
pal aquifer 70 years.
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Alternative 8 Conceptual Design Alternative 8A - Con-
taminated groundwaterShallow Groundwater Unit

(on-Station) from the shallow ground-

, _£_ ..........._-_"_22:::_._ water unit and from withintheVOCplumeinthe

_,!_j principalaquiferisextract-
ed, blended, and conveyed

il IrvineDesalter to the IDP for removal of
Extraction Wells Project System

Downgradient of the VOCs during a portion of

_}_ CERC_:OC)and the year. Treated ground-

vocource-- I I
5' ('rDS/nltratellreatment water is used for non-

Ii ill domesticpurposessuchas

irrigation and industrial

Pnncq_lAquife[ter)fi_irouln_ ff ti water supply. During
(u_=p O -Sta 'o. I Blending Facilityof

ShallowandDeep some times of the year it is
::(_._.__ ................... J_i Groundwater I IrvineRanch i assumed that water is notWaterDistrict

I IDistributionSystemw needed for irrigation or

_iI! [![_[t:: ._:Z;:_L_. e.ha._ other purposes. During
,_j _;,[iL}I,j,.i : [7 i uoni_oringwe, those time periods, ground-

liillild Network

waterwi,,notbe =ct d
J 18[ LIRJ 11_ Incorporates MonitoredI ri([/t]![I from the principal aquifer.
S ExtractionWells Natural Attenuation I-]_l_ll_lJ Groundwater will continue

WithinVOCPlume to Remediate VOC FlllI:I to be extracted from the1 ExtractionWell Contamination l- l_l!tifi

Outsideof VOCPlume* ,=__ shallow groundwater unit.

The extracted water will be
treated at the IDP and will

be injected downgradient
* Associated with.local watersupply. T.OS/nitratetreatment is not a componentof the
C=.ULA remedim action requtremems, of the shallow groundwater

unit VOC plume. Ground-
water downgradient of the

Alternative8AConceptualDesign extraction wells in the
ShallowGroundwaterUnit principal aquifer is remedi-

(°n-Sta_ ,n) ___._'__ IrvineSeparateoesalter ated using mort itored nat-

ProjectSystem ural attenuation. An

'_t [ "--'-'-'-'-'-'-'-=_Plra_l _ment _r a_CERC_ (_C)a_ _II ,trine harsh Watera_ I_sc_ _rR_y_d I enhanced monitoring well

, -7-:- '_m Non-CeRgtA*lTDS/nltrate)l____________] DistributionSystem I network will be used to
wmru. I I w_u.- I demonstrate that VOC

ExtractionWells fl{ Facilityof _.ha.,,a concentrations continue to
Oowngradient of the _1 ShallowandDeep MonitoringWell
VOCSourceArea Groundwater Network lessen and that the leading

_ d-_'-_[_ edge of the VOC plume
Principal Aquifer _t Incorporates Monitore does not move from itsNatural Attenuation l' '1_1'_1_2_1'1

_1 tORemediate VOC [ Sli:I current location. Cleanup(DeepGroundwaleroff-Stetion) Contamination of the principal aquifer is

,._.,_ :;' _----_='"_----_)_ 'L-_l, !i t expected to take 70 years.Separate _-II-I
IrvineDesalter

:1 _1 _J_ . ProjectSystem __ Site24Alternatives

'_;I _'_ NoJ_CEROLA*{VOCalxl _ ,rvineRallchWateralMrlct,

, for DomesticUae _rOome_u. I In addition to the No
3 ExtractionWells Action alternative required
WithinrOGPlume by the NCP, four other al-Separate Blending

Facilityof ternatives(9,10A,10B,
GroundwaterExtracted
OutsideofVOCPlume and 11) were developed for

6 ExtraetionWells Site 24. All of these alter-
Outsideof VOCPlume* natives used computer

* Non-CERCLAtreatment is associated with local watersupply and is not a component of the modeling to simulate the
CERCLAremedial action requtrements, removal of contaminants

**DuringperiodsofIowrecycledwaterdemand,onlyshallowgroundwaterwillbetreatedand from the soil at Site 24

injectedintotheIDP-1injectionwell. using soil vapor extraction
technology.
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Alternative 9 - is identical

Alternative10BConceptualDesign to the Site 18Alternative 2A ex-
ShallowGroundwaterUnit ceptforslightlydifferentas-
(on-Station) sumptions used in the computer

tq ...... _ '--_C -"-_-z__zLX? modeling, including operation of
1 theSVEsystem,whichreduces

_[l cleanuptime.Seepage10forthe_;_ I illustrationoftheconceptualde-

., ract,onWe,,sW,th,n I{1 D.a,ter sign. Shallow groundwater unit

theVOCSourceArea ill , ProjectSystem cleanup is estimated to take 44

I.fi ......................[ CERCLA(VOC)and I years, and the principal aquifer':7 ';-'5 :__ _......_..__._ Non-CERCLA* 25 years.

['!___ fiDS/nitrate)Treatment!! A,.native,o,-isida.tiPrincipalAquifer cai to the Site 18 Alternative 6A
(Deep Groundwater off-Station) ]Jt _1 Sten_ng F_of except for slightly different as-

- Shallow andDeep

J i sump, o,,use ,,thecomp,ter
....._ _ ._t_1 ur..... a_r IrvineRanch modeling, including operation· WaterDistrict ,

[l[_ _1 Distribution._ystem of the SVE system. See page l0
t il _ fortheconceptualdesign
:i - ' illustration.Cleanuptimeofthe

ii t iji_l[r_ shallow groundwater unit is es-)r: :_ :s timated to take more than 80
2ExtractonWells
at Leed/n Edge . ! I : years, and the principal aquifer
of VOC_lume WlWJ_Wt 30 years.4 ExtractionWells

Located within

theVOCPlume Alternative 10B - is similar
to the Site 24 Alternative 10A

*Associated with local watersupply. Not a component of the CERCLAremedial action requirements.
OperationoftheSVEsystematSite24isanintegralpartofAlternativelOB. (and Site 18Alternative 6A) ex-

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

the highest VOC contamination.

Alternative11ConceptualDesign Groundwater is extracted from
these wells in the shallow

groundwater unit, blended with
VOCTnatment _ * '_ groundwater extracted from

_[_]_ vo_G,,,..I.._a._ wells in the principal aquifer,
Shallow Groundwater Unit ........__ i CarbonTreatment

(on-Station) / _-- :U_. ........_,,,_,_,,,...........;.,,.,_ and conveyed to the IDP for

,rf,_]_ treatment of VOCs. Shallow

p_,,,p...... - -- _ groundwater unit cleanup is es-
,(,..........,_,oc_ Shallow timated to take 19 years, and the

f..............o,..o..,, InjectionWells principal aquifer 34 years.

,,,_:.,,,._.,..,,c, Alternative 11 - is similarExtractionWellsWithin t;,,;,,,,_,,,,
VOCSourceArea to the Site 18 Alternative 7A ex-

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

Enhanced
MonitorlngWoll are located in the areas with the

Network highest V(}C concentrations.

";Lf_ Groundwater in the principal

IncorporatesMonitored aquifer is remediated usingNaturalAttenuation
toRemediateVOC monitored natural attenuation.
Contamination An enhanced monitoring well

network would be used to assess

. theprogressofnatural
attenuation. Shat!ow groundwa-

OperationoftheSVEsystematSite24isanIntegralpartofAlternative11. ter unit cleanup is estimated to
take 38 years, and the principal
aquifer 31 years.
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Cleanup of VOC-Contaminated Soil at Site 24

n September1997,theBRACCleanupTeamsignedan InterimRecordof Decision(ROD)that documentedtheremedyselectedto
removeVOOsfrom soilandset interimcleanupgoals.ThefinalRODwilladdressbothsoilandgroundwaterremediationanddocu-
ment"final" cleanupgoalsandperformancecriteria.Thefinal remedyconsistsof theconstruction,operation,andmaintenanceof a

soilvaporextraction(SVE)systemto removeVOOs,mainlythe industrialsolventTCE,from thesoilat Site24.VOO-contaminatedsoil
at Site24is nota riskto humanhealthbecauseVOCconcentrationsnearthesurfaceareveryIow.However,contaminatedsoil is anon-
goingsourceof contaminationto thegroundwater.Cleanupgoalsweredevelopedto helpminimizeor preventgroundwatercontamina-
tionabovetheMCLs.Cleanupof soilwasestimatedtotake2 to 4 yearsto completeandwouldbeconductedentirelyonsitewithout
requiringexcavationof contaminatedsoil.

SVEis a processthat removesVOOsfromthesoil by using SoilGasConcentrationsandCleanupGoalsproventechnologyandequipment.VOOsareremovedwhena
vacuumis appliedto a networkof undergroundextraction Maximum
wellsabovethegroundwatertable,andcontaminants,in the Concentrations
form ofvaporor gas,arepulledto thesurface.Theextracted SoilGas Reportedat
VOCvaporsarepassedthrougha granularactivatedcarbonfil- VOC CleanupGoal* Site24*
tersystem.VOOsaretrappedon thegranularactivatedcarbon
filtersandcleanair is dispersedinto theatmosphere.Theacti- Trichloroethene(TOE) 27 6,120
vatedcarbonis thentransportedto anoff-Stationtreatment Tetrachloroethene(POE) 69 192
facility for regenerationso it can beusedagain. Carbontetrachloride 61 31

Pilottestsconductedat Site24 removedapproximately870 1,1-Dichloroethene 563 447
poundsof TCE,demonstratingthatSVEis effective,technically
feasiblefor siteconditions,andposesa minimumof riskto *(microgramsperliter)
publichealthandtheenvironment.

TheMarineCorpsis usingthetreatmentequipmentthatsuccessfullyremovedVOCsfromsoilat NortonAir ForceBaseinSanBernardi-
no,California.Transferandinstallationof thatequipmentwascompletedin1998.In January1999,theremedialdesignfor theSVEsys-
temwascompletedandoperationaltestingof theCentralTreatmentSystemremediationequipmentcommenced.Theremedialaction
beganin March1999with theuseof portableSVEsystemsto extractfrom existingSVEwells. TheCentralTreatmentSystemopera-
tionsandinstallationof the initialphaseof additionalSVEwellsandtheassociatedvaporconveyancepipingbeganin May1999.

Significantprogressin remediatingthevadosezonesoilshastakenplaceandvaporconcentrationsatall theSVEwellswerebelowthe
soilgascleanupgoalsbytheendof calendaryear1999. Reboundtestingof existingSVEwellsandthe installationof supplemental
SVEwellsto confirmthatsoilgascleanupgoalshavebeenachievedthroughoutthesoil gasplumeisexpectedto becompletedbyApril
2000. Aclosurereportdocumentingthatsoilgascleanupgoalshavebeenattainedis scheduledto besubmittedto theBCTbytheend
of calendaryear2000.

Multi-AgencyEnvironmentalTeamConcurswith PreferredAlternative
The Base Realignment and Closure (BRAC) Cleanup Team (BCT), composed of the Marine Corps/Navy, the U.S. EPA, and the Cal~
EPA, was established when MCAS El Toro was designated for closure. The primary 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 re-
viewed the modeling results for OU-1 Alternative 8A and the evaluation of how this alternative meets the U.S. EPA evaluation criteria
(see page 17). Based on these reviews and on continuing discussions held regarding the findings of the field investigations, the results
of human health risk assessments, and the outcome of pilot tests and implementation of the Soil Vapor Extraction System at Site 24,
the BCT agrees that the combination of Alternatives 8A and 1OB' represents the optimal solution for remediation of Sites 18 and 24.
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The Marine Corps' Preferred Remedy
he Marine Corps has proposed Alternative 8A for reme- for the principal aquifer if the IDP is permanently terminated
diation of the principal aquifer at Site 18 and Alternative for any reason. This is based upon currently available informa-
10B' for remediation of the shallow groundwater unit at lion indicating that natural attenuation may be an appropriate

Site 24. Along with the preferred remedy for groundwater, soil backup remedy in the event of IDP termination.
vapor extraction will be used to remediate soil at Site 24. The
Marine Corps' rationale for proposing these alternatives is pre- Additional text to be provided--see cover
sented on page 17. letter.

Alternative 8A - consists of three extraction wells located

within the VOC plume in the principal aquifer. These wells are
assumed to have a combined seasonal extraction rate of 2,500

gallons per minute. The Marine Corps and regulatory agencies
will establish the exact well locations and pumping rates during
the remedial design phase. Cleanup time of the principal aquifer
is estimated at 70 years.

Alternative 1OB' (pronouncedAlternative lOB prime) - a
variation of Alternative 10B that conceptually consists of multi-
ple extraction wells located within the areas of highest VOC
concentration in the shallow groundwater unit at Site 24. Alter-
native 10B' differs from Alternative 10B in that the minimum
extraction flow rate is reduced from 800

gallons per minute to 440 to 550 gal-

lons per minute. The Marine Corps and Preferred Remedy Conceptual Design
regulatory agencies will establish the Alternatives 8A and 10B' Combined
actual number and location of the wells

during the remedial design phase. Even ShallowGroundwaterUnit
though the total pumping rate is re- (on-Station)
duced,the time to remediateVOCs in h_m_,,_

the shallow groundwater unit to the _ ,o-ss0g,,0n,0,r,_,ut0

MCLs is approximately the same as Al- _:_-;_=:i'/
ternative 10B. Shallow groundwater 1 _ IrvineOesalterProject System
unit cleanup is estimated at 20 years. ExtractionWellsWithin i_ f

theVOCSourceA_a --_ _!_'_-_] (lOS/nltrate)TreatmntforI
Additional Measures - If the _,_ ........_,_tc_,_) _. .................

Marine Corps' preferred remedy is PrincipalAquifer il _ I1_
selected, the Record of Decision will in- (DeepGroundwateroff-Station) [ ] _. ._,elude specific procedures designed to _ .......,.,=,,.,,=._,_,1 Blenoing_acllityo,
provide additional protection to the pub- ,o_,r,_('_ ................................... ShallowandDeepGroundwater

lic beyond groundwater remediation and '__I Enhanced I IrvineRanChWaterDl$1dctDIStrtbutl0nSystem*

compliance with water quality stan- _o_g_,_ Di_a,rg_forNetwork

dards. These procedures will provide for _" I I _ ",_2 RecycledWat_Use
temporary and/or permanent shutdown ....
of the IDP, subject to concurrence by the IncorporatesUonitor _

NaturalAttenuationF I tilt;]Zl
Marine Corps, U.S. EPA, and Cai-EPA, 3ExtractionWells toRemediateVOC 'lllll[llll

LocatedWithin Contamination t ,_,]lil'pending further study of tbe need for ad- the¥OCPlume !
ditionaltreatmentin the unlikelyevent _]-[l['_[l[l
that additional contaminants are detected

that might not be adequately treated by

the IDP. *Associatedwithlocalwatersupply.TOS/nitratetreatmentisnotacomponentoftheCERCLAremedialaction
The ROD will also provide that the requirements,Non.CERCLAwellsintheprincipalaquiferarenotshownbecausetheyarenotpartofthe

Marine Corps will conduct further eval- CERCLAremedy.
uation of monitored natural attenuation

OperationoftheSVEsystematSite24isanintegralpartofthepreferredremedy.
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Additional text to be provided--see cover
letter.

GroundwaterRemedialAlternatives- ComparativeCostEstimateSummary

CostCategory EstimatedCostinMillions$

Site18 Alternatives Site 24Alternatives Preferred
40yearsofestimatedoperation 20yearsof estimatedoperation Remedy

(shafiowgroundwaterunit) (shallowgroundwaterunit) Siles 18 & 24
40yearsofestimatedoperation(priocipalaquifer) 40yearsofestin7atedoperation(principalaquifer)

Alternative8A
(principal aquifer)

AII.2A AJI.6A AIt.7A AJt.7B Alt.8 Alt. 8A Alt.9 AIt.10A AIt.16B' AIt.11 Alternative 10B'
(shallow ground-

water unit)

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

IIncludesdesignandconstructionofgroundwatertreatmentanddistributionsystemsthatpertaintotheVOC-relatedgroundwatercontamination.

Operation, 26.5 19.0(a) 16.0 22.3 15.2(a) (a)(b) 18.1 26.2 26.1 9.6 (b)
Maintenanceand
MonitoringCosts

IncludesoperatingandmaintaininggroundwatertreatmentanddistributionsystemsthatpertaintotheVOC-re/atedgroundwatercontamination.

Total- 56.4 40.3(a) 34.0 48.2 32.3(a) (a)(b) 41.7 46.2 47.6 23.8 (b)
PresentWorth
Costs

CoversallcoststocompleteVOCportionsofgroundwaterandtreatmentsystemsandincludesa20%contingencytocovercostincreasesthatmay
resultofunforeseenconditions.Totalpresentworthcostsforeachalternativeincludecleanupofboththeshallowgroundwaterunitandprincipalaquifer.

Costs and additional text to be provided--see cover letter.

Notes:

(a) Explanatory footnote to be provided--see cover letter,
(b)Costs and additional text to be provided--see cover letter.
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Evaluationof the PreferredRemedy
Eachalternativehasundergonedetailedevaluationandanalysis,usingevaluationcriteriadevelopedbythe U.S. EPA. Thenine crite-
ria are categorizedintothreegroups:thresholdcriteria, primarybalancingcriteria, andmodifyingcriteria. Thethresholdcriteriamust
be satisfiedin orderforan alternativeto be eligibleforselection. Theprimarybalancingcriteriaare usedto weighmajor tradeoffs
amongalternatives.Generally,themodifyingcriteriaare takenintoaccountafterpubliccommentis receivedonthe ProposedPlan
andreviewedwiththe variousStateregulatoryagenciestodetermineif the preferredalternativesremain asthe mostappropriatere-
medial action. Theninecriteriaare definedbelowandare accompaniedby the keypointsfromthe evaluationof thepreferredremedy.
Thepreferredremedyis a combinationofAlternative811forthe principalaquiferandAlternativelOB'for theshallowgroundwaterunit.
A chartthatsummarizesevaluationof thegroundwateralternativesis shownonpage 18. Thelocationsof whereto viewthe feasibility
studiesand otherreportsthatprovidea moredetailedexplanationof the evaluationof alternativesare foundonpage 21.

J. Threshold Criteria · Does not present substantive risks to on-Station workers

1. Overall Protection of Human Health and the Environment or the community; potential for some dust generation during
- axsesses whether a cleanup remedy provides adequate public well installation.
health protection and describes how health risks posed by the · Potential air emissions are easily controlled through acti-

vated carbon adsorption.site will be eliminated, reduced, or controlled through treatment,
engineering controls, or institutional and regulatory controlx. · Groundwater remediation may take up to 70 years.

· The preferred alternative provides short-term protection 6. Implementability- refers to the technical feasibility (how
through institutional controls that prevent the use of contaminated dOy_icultthe alternative is to construct and operate) and admin-
groundwater and long-term protection by removing VOCs and istrativefeasibility (coordination with other agencies) ofa rem-
remediating the aquifer to water quality standards for VOCs. edy. Factors such as availability of materials and services

· Removing VOCs in soil will prevent or minimize further needed are considered.
groundwater contamination and reduce the time to remediate · Technology is readily available.

· Successful pilot tests demonstrate feasibility of extracting
groundwater, andtreatingcontaminatedgroundwater.

2. Compliance with Applicable or Relevant and Appropriate · Allows evaluation of monitored natural attenuation if the

Requirements (ARARs) - addresses whether a cleanup remedy IDP fails due to unanticipated technical barriers.
will meet all federal, state, and local environmental statutes or · Treatment and reuse of groundwater is technically feasible.
requirements (see page 18). 7. Cost - evaluates the estimated capital costs and present

· VOC-contaminated water will be treated to meet water worth in today_ dollars required for design and construction
quality standards, and long-term operation and maintenance costs of a remedy.

· Emission controls will be used to ensure compliance with · $32.9 million, includes capital costs, operation and main-
air quality standards, tenance costs, and monitoring costs (see chart on page 16).

B. Primary Balancing Criteria · Saves the government money because the Marine Corps
does not need to dispose of the treated groundwater.

3. Long-Term Effectiveness and Permanence - refers to the · Treatment of VOCs at the IDP is less costly than on-
ability of a remedy to continue protecting human health and the Station treatment and disposal.
environment over time after the cleanup action is completed. · If the IDP fails, allows for evaluation of monitored natural

· Extraction and treatment of groundwater using air strip, attenuation before a replacement treatment system is considered.
ping is a proven, effective technique for removing VOCs and re-
mediating groundwater (air forced through water releases VOCs). C. Modifying Criteria

· Requires some treatment of residual wastes (used carbon, 8. StateAcceptance- reflectswhether the State of Califor-
filters), generally through regeneration or disposal, nia _ environmental agencies agree with, oppose, or have no ob~

4. Reduction of Toxicity, Mobility, and Volume - refers to jection to or comment on the Marine Corps'preferred alternative.
the degree to which a cleanup alternative uses treatment tech- · The State of California concurs with Marine Corps' pre-
nologies to reduce: 1) harmful effects to human health and the ferred remedy for groundwater.
environment (toxicity), 2) the contaminant_ ability to move 9. Community Acceptance - evaluates whether community
(mobility), and 3) the amount of contamination (volume). concerns are addressed by the remedy and if the community has

· Significantly reduces toxicity and volume through treatment, a preference for a remedy. Although public comment is an im-
m Shallow groundwater unit extraction wells placed within the portant part of thefinal decision, the Marine Corps is compelled

TCE hot spot remove VOC mass more effectively than wells by law to balance community concerns with the other criteria.
placedat the leadingedge of the plume. · MCAS El Toro community-based Restoration Advisory

· Computer modeling indicates that the leading edge of the Board has had the opportunity to review and comment on the
plume is not expected to move. This will be confirmed by OU-1 and OU-2A Remedial Investigation and Feasibility Study
groundwater monitoring. (RI/FS) Reports.

· Removal and treatment of VOCs produces few by-products. · Proposed Plan and Draft Final RI/FS Reports are current-
5. Shod-Term Effectiveness - assesses how well human ly available for public comment.

health and the environment will be protected from impacts due to · Public comment on this Proposed Plan and the Draft Final

construction and implementation of a remedy. Also considers RI/FS Reports will be reviewed and considered during the
time to reach cleanup goals, preparation of the Record of Decision.
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ComparativeAnalysisofRemedialAlternatives*
Preferred

No % dyAction Site18Alternatives Site24 Alternatives
U.S.EPACriteria I 2A 6A 7A 7B 8 8A 9 IOA lOB 11 lOB'

1 OverallProtectionof Human
X _/ V' V* V, V, V, V* V* V* V*HealthandtheEnvironment

2 Comp/lancewithApplicableor
RelevantandAppropriate N/A V' V_ V' V* _ V* _ k/ V* V V*
Requirements

3 Long-TermEffectiveness
andPermanence © _i · _ _ · · · _ · · ·

4 ReductionofToxicity,Mobility,
orVolumeofContaminants © _ · _ _ · · · _ _ · ·
throughTreatment

5 Short-TermEffectiveness © · · · · _ _ · _ · _

6 Implementability e _ · · _ · · _ _ · _I

7 cost · 0 _ _ll _ · · _ _ _ ·

8 stateAcceptance- Stateconcurswiththepreferredremedy,performancecriteriatobedeterminedforallotheralternatives ·

9 CommunityAcceptance- Thiscriteriawillbeaddressedin theRecordof Decision.

X- doesnotmeetcriteriaV* - meetscriteria N/A- notapplicable RelativePerformanceinSatisfyingCriteria

· Note:Inthisanalysis,remedialalternativesforeachsiteare onlyevaluated 0 _ _ ·
againsteachother. Thus,Site18Alternativesarenottobecompared Least Fair Moderate 8uod
withSite24Alternatives. Acceptable Performance Performance Performance

Performance

r m lB i _ l l i M m _InternetConnection
I I

For access to information on MCAS El Toro

I (Restoration Advisory Board meeting minutes, I
proposed plans, and fact sheets), check out the

I Southwest D/vision Naval Facilities Engineering I

I Command Web Site at: I
www. efdsw, navfac.navy, mJl/pages/envrnmtl.htm

Rationale for the Marine Corps' Preferred Remedy

heMarine Corps prefers EnhancedAlternative 8A and Alternative 10B' for remediation of 0roundwater at Sites 18 and 24 for sever-
al reasons, including cost-effectiveness, implementability, and anticipated community acceptance.
The preferred remedy is cost effective. The cost of combined Alternative 8N10B' is lower than the cost of any other alternatives

that actively remediate the principal aquifer. Additional text to be provided--see cover letter,
Finally,the Marine Corpsanticipates a higher level of community acceptancefor the preferred remedy becausethesealternatives

restore and make beneficialuse of scarce groundwater resources. Community acceptancewill beevaluatedfollowing the public com-
ment period (see page 19).
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Status of Installation Restoration Program Activities
emediation of contaminated groundwater associated with inactive landfill sites that contain a variety of waste materials.
Installation Restoration Program (IRP) Operable Unit 1 · OU-3 includes the remaining IRP sites at the Station.
Site 18 (off-Station regional groundwater) and Operable In 1997, the Marine Corps issued Proposed Plans and estab-

Unit 2A Site 24 (on-Station shallow groundwater) represents a lished public comment periods for: the Site 24 VOC Source
key component of the comprehensive environmental investiga- Area for soil cleanup using soil vapor extraction technology;
tion and cleanup program underway at MCAS El Toro. Designed and for the Marine Corps' recommendation for No Further
to protect public health and the environment, the IRP provides a Action for OU-3 Sites 4, 6, 9, 10, 13, 15, 19, 20, 21, 22, and
structure for the Marine Corps to identify, investigate, and im~ OU-2A Site 25. After consideration of public comments on the
plement remedies for contamination that resulted from past oper- proposed alternatives, Records of Decision (RODs) formally
ations and waste disposal activities. This effort is being documenting the remedial actions planned for these sites were
coordinated with the operational closure of the Station that took finalized in September 1997.

place in July 1999. The IRP process for Operable Unit 1 Site 18 In May 1998, the Marine Corps issued a Proposed Plan and
and Operable Unit 2A Site 24, is shown below, established a public comment period for the OU-2B and OU-2C

To effectively manage the overall cleanup effort, the Marine (landfill) sites. Completion of the ROD process for closure of

Corps organized the IRP sites into Operable Units or OUs. landfills (Sites 2 and 17 and Sites 3 and 5) is anticipated to
· OU-I (Site 18) addresses the VOC contamination in the occur in 2000.

regional groundwater that extends 3 miles west of the Station. In May 1999, the Marine Corps issued a Proposed Plan for

· OU-2A includes VOC-contaminated soil and groundwater Sites 8, 11, and 12. Based on agency and public comments, only
at Site 24, the VOC Source Area; and Site 25, the Major Site 11 was included in the ROD that was finalized in Septem-
Drainage Channels at the Station. ber 1999. Completion of the ROD process for Sites 8 and 12 is

· OU-2B (Sites 2 and 17) and OU-2C (Sites 3 and 5) address expected to occur in 2000.

What Happens After the Public Comment Period?
fter the close of the 30-day public comment period the Responsiveness Summary portion of the ROD. The Marine
(month, day, 2000) for the OU-1 and OU-2A Proposed Corps will consider comments received from the public in the
Plan, the next steps in the Installation Restoration Pro- final selection of a remedial alternative.

gram process are the Record of Decision/Responsiveness Sum- Remedial design involves developing detailed designs and
mary and Remedial Design/Remedial Action. specifications for the selected remedy. Implementation of the

The ROD formally documents the selection of a groundwa- preferred remedy would involve coordination of the Marine
ter remedial alternative and also finalizes the selection of SVE Corps, the regulatory agencies, and the Orange County Water
for remediation of soil at Site 24. SVE was previously selected District and Irvine Ranch Water District during the design
in an interim ROD that addressed only soil. The final ROD for phase. Remedial action refers to the construction, testing, and
Sites 18 and 24 will address groundwater at Site 18 and soil and operation of the groundwater treatment system and requires
groundwater at Site 24. Comments received in writing or similar cooperation between these agencies. If another alterna-
verbally provided to the court reporter at the public meeting tive were selected, roles of the various agencies would be deter-
held on month/day, 2000 are documented and responded to in mined by the scope of that alternative.

MCASEl Toro Installation Restoration Program ProcessGroundwater Remediation - OU-1and OU-2A

NPLListing/ Remedial Feasibility Proposed Recordof Remedial Remedial
Federal Investigation Study Plan/ Decision Design Action
Facilities (RI) (IS) Public (ROD)/

Agreement Comment Responsive-
Signed Period nessSummary

I I _ TOBEDONE

TheStationwas TheRIidenti- TheFSidenti- Thepublichas Theselectedre- Detailedspecifi- Aqualified
placedonU.S. fledthesources fledremedialal- theopportunity medialalternative cationsforthe contractorwill
EPA'sNational andareasof ternativesfor tocommenton andresponsesto selectedremedy beginthecio-
PrioritiesListin soiland soilandground- thepreferred publiccomments willbedeveloped, sureactions
Feb.1990. groundwater watercleanup, remedyand willbedocu- accordingto

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

hefederal ComprehensiveEnvironmentalResponse, Compensation,and LiabilityAct of 1980 (CERCLA)states that remedial
actions at sites listed on the National Priorities List must meetfederal 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).MCASEl Torowas listed on the National PrioritiesList in 1990. The intentof meetingARARsis to select and implement
cleanupor remedialactionsthatareprotectiveof humanhealthand theenvironmentin accordancewithregulatoryrequirements.Re-
quirements of potential ARARs are divided into three categories:

· Chemical-specific - are health- or risk-basednumericalvaluesfor various environmentalmedia, specified infederal or state
statutes or regulations.

· Location-specific - addressesregulations that may requireactions to preserve or protect aspects of environmentalor 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 remediatea site, including design
criteria and performance requirements.

PotentialARARsthatwill be metby thepreferredremedy(Alternatives8Aand 10B')for cleanupof VOC-contaminatedgroundwa-
terat OU-1 (regionalgroundwater)and OU-2A (Site24) at MCASEl Toroare listed below.Requirementswitha · symbolarepoten-
tialARARsfor VOC-contaminatedgroundwater;thosewitha · symbolarepotentialARARsfor both VOC-contaminatedgroundwater
and soil at Site 24.

U.S.EnvironmentalProtectionAgency(U.S.EPA) pointof compliancefor the groundwaterprotectionstandardfor
VOCsatthedowngradientedgeof theVOCsourceareain Site24

Substantiverequirementsof thefollowingprovisionsof Title pursuantto Title22CCR66264.95wouldbeappropriateandis
40 of theCodeof FederalRegulationspertainingto maximum supportedby CERCLA,theNCP,andtheAdministrativeRecord
contaminantlevels(MCLs)andnonzeroMCLgoalsfor VOCs for Sites18and24, theMarineCorpsagreesto complywith the
havebeendeterminedto beFederalARARs: groundwaterprotectionstandardthroughouttheVOCplumeand
· Sectiond141.61; doesnot intendto designatea pointof complianceat thistime,
· Section141SubpartF. reservingits rightto doso at a latertime.

· Thesubstantiverequirementsof Title36 Codeof Federal
Substantiverequirementsof thefollowingprovisionsof Title Regulations(CFR)Part65;40CFRSection6.301(3);and16 USC

22of theCaliforniaCodeof Regulations(CCR)havebeen Section469 [NationalArchaeologicalandHistoricalPreservation
determinedto beFederalARARs: Act] havebeendeterminedto beFederalARARs.Further
· Hazardouswastetreatment,storage,or disposal[Section evaluationsof compliancewith theserequirementswill be
66261.24(a)]; conductedwhenexactlocationsof wellsareidentifiedduring

engineering design work.
· System construction within lO0-year floodplain [Section
66264.18(b)]; · Thesubstantiverequirementsof 40 CFRPart6,AppendixA,

excludingSections6(a)(2),6(a)(4),6(a)(6);and40 CFRSection
· Onsitewastegeneration[Sections66262.10(a)and 6.302havebeendeterminedto beFederalARARs[system
66262.11];and constructionwithin a floodplain].
· Pretransport requirements for hazardous waste [Sections
66262.30,66262.31,66262.32,66262.33and66262.34]. TheCaliforniaEPADepartmentof ToxicSubstancesControl

· Groundwaterprotectionandvadosezonestandardsof MCLs (DTSC)
forVOCsas determinedunderSection66264.94(exceptfor Thesubstantiverequirementsof thefollowingprovisionsof
66264.94(a)(2)and66264.94(b)); [Note:TheSantaAna Title22CCRhavebeendeterminedto beStateARARs:

Regional Water Quality Control Board (RWQCB) identified State · Hazardous waste determinations [Sections 66261.22(a)(3)
WaterResourcesControlBoard(SWRCB)Res.No. 92-49as a and(4),66261.24(a)(2)to (a)(8),66261.101,66261.3(a)(2)(C),
groundwaterandvadosezoneprotectionstandard.TheMarine
Corpsdoesnotagreewith theRWQCBbecauseSWRCBRes.No. or66261.3(a)(2)(F)];and
92-49is nomorestringentthanTitle22 CCRSection66264.94. · StateMCLlistingsfor organicchemicals[Section64444].
However,becausethe standardsareidenticalin thesetwo
regulationsandthe proposedremedycomplieswith the TheCaliforniaRegionalWaterQualityControlBoard-
standardsin bothregulations,the RWQCBconcurswith the SantaAnaRegion(RWQCB)

proposed remedy while reserving its legal position.] Substantive provisions of the following requirements have
· Whileit is theMarineCorps'positionthat thedesignationof a beendeterminedto beStateARARs:
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· ComprehensiveWaterQualityControlPlan(CWQCP)for the
SantaAnnRiverBasin,1995 ReportsandDocumentsAvailablefor
· Thesubstantiveprovisionsof WaterCodeSection13240as ReviewandComment
implemented through the beneficial use designations and VOC
waterqualityobjectivesin theCWQCPfor theSantaAnnRiver mr hecollectionof reportsanddocumentsusedby the
Basin,1995; / MarineCorpsin theselectionof cleanupor

/ environmentalmanagementalternativesis referredto
· StateWaterResourcesControlBoard(SWRCB)Resolution as theAdministrativeRecord(AR).Asite-specificARfile
No.88-63;and hasbeencompiledfor OperableUnit1Site18andOperable
· CaliforniaWaterCode,Division7, Section13241,(Porter- Unit2ASite24discussedin this ProposedPlan. Key
CologneWaterQualityAct); documentsinclude:the PhaseI RemedialInvestigation

· TheSantaAnnRWQCBidentifiedthesubstantiveprovisions DraftTechnicalMemorandum(May1993);DraftFinal
of the"Statementof Policywith Respectto MaintainingHigh OperableUnit1 InterimRemedialInvestigation/Feasibility
QualityWatersin California"(SWRCBRes.No.68-16)as a State Study(RI/FS)Report,NineVolumes(August1996);Draft
ARARandinterpretsit asprohibitingfurthermigrationof the FinalPhaseII RemedialInvestigationReport,OperableUnit
VOCcontaminantplumeinSite18;theUSEPAandtheMarine 2A,Site24,FourVolumes(March1997);theDraftFinal

PhaseII FeasibilityStudyReport,OperableUnit2A,Site24
Corpsdo notagreethatSWRCBRes.No.68-16appliesto (December1997);theGroundwaterModelingof Alternative
furthermigration;however,theSantaAnnRWQCBconcurswith

8A(October1999);andtheEvaluationof Alternative8A
theproposedremedyandagreesthatthepreferredremedywill
comply with their interpretation of SWRCB Res. No. 68-16 with Respect to Nine NCP Criteria (April 2000). Documents

thatpertainto groundwaterremediationpilottestsinclude:
becausetheMOLlineof theVOCplumewill notmove. DraftFinalGroundwaterRemediationPilotTestWorkPlan

(July1997)andDraftGroundwaterRemediationPilotTest
SouthCoastAir QualityManagementDistrict (SCAQMD) Report(November1998).

Thesubstantiverequirementsof thefollowingSCAQMDrules TheRI/FSreports,other relevantdocumentsthatpertain
havebeendeterminedto beARARsas discussedbelow: to thesesites,anda completeindexof all MCASElToro

documentsarehousedin the InformationRepositoryat the
· SCAQMDRule1303[dischargesto air] hasbeendetermined

HeritageParkRegionalLibrary,14361YaleAvenuein Irvine,
to bea FederalARARbecausetheU.S.EPAapprovedthis ruleas (949)551-7151
acomponentof theStateImplementationPlan(SIP)in Thecompletecollectionof documentslistedin theAR
accordancewith40 USCSection7410andportionsof 40 CFR indexis alsoavailablefor reviewat MCASElToro.To
Section52.220[CleanAirAct]; and scheduleatime to reviewdocumentsat theStationduring
· SCAQMDRule1401[treatmentrequirementsfor discharges thepubliccommentperiod,contactDeanGouldat (949)
to air] is a StateARARbecauseit is not includedin theSiP. 726-5398,726-2840,or (619)532-0784.

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 E1Toro, are available for public review at this Information Repository: Heritage
Park Regional Library, 14361YaleAvenue, Irvine, California 92714; (949) 551-7151. Current hours of operation: Monday - Thurs-
day 10 a.m. to 9 p.m.; Friday - Saturday l0 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 Mr.AndrewBain Ms.KlmForeman
BRAC EnvironmentalCoordinator CommunityInvolvement Public ParticipationSpecialist
BaseRealignmentandClosure Coordinator CaliforniaEPA
MCASElToro SuperfundDivision DepartmentofToxic
P.O.Box51718 U.S.EPA SubstancesControl
h'vine,CA92619-1718 75 HawthorneSt.(SFD-3) 5796CorporateAve.
(949) 726-5398 or (619) 532-0784 San Francisco, CA 94105 Cypress, CA 90630

(800)231-3075 (714)484-5324
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If you would like to be on the mailing list to receive information about environmental restoration activities at MCAS E1 Toro,
please complete the coupon below and mail to: Base Realignment and Closure, Attn: Dean Gould, Base Realignment and Clo-

il sure Environmental Coordinator, MCAS El Toro, P.O. Box 51718, Irvine, CA 92619-1718. 1
El Add me to the MCAS E1 Toro Installation Restoration Program mailing list. iEl Send me information on Restoration Advisory Board membership.

I Name I

I Street I

I I
I City State I
I Affiliation (optional) Telephone I

'----------------------------------------------'

Base Realignment and Closure
Attn: Mr. Dean Gould
BRAC Environmental Coordinator

MCAS El Toro

P.O. Box 51718

Irvine, CA 92619-1718

Official Business

Penalty for Private Use,
$300

'_ PrintedonRecycledPaper



.._Q DEPARTMENT OF THE NAVY

SOUTHWEST D/V/SION

NAVAL FACILITIES ENGINEERING COMMAND

_22o.ACIFICHIGRWAV
SAN DIEGO, CA 92132-5190

5090
Ser 06CC.DG/225
March 31, 2000

United States Environmental Protection Agency, Region IX
Hazardous Waste Management Division (SFD 8-2)
ATTN: Mr. Glenn Kistner
75 Hawthorne Street
San Francisco, CA 94105-3901

Subj: DELIVERY OF THE DRAFT PROPOSED PLAN, IRP SITES 18AND 24,
MARINE CORPS AIR STATION, EL TORO

Dear Mr. Kistner:

In accordance with the terms of the Federal FacilitiesAgreement for Marine Corps Air
Station El Toro, provided is the subject document. Comments from earlier versions
have been received, and incorporated. The Base Closure Team (BCT) has recently
been involved in discussion with the Department of Justice (DOJ) during which, it was
agreed that the Draft Proposed Plan (third issuance)would be released to the BCT,
without certain information. As a result of ongoing negotiations between the DOJ, Irvine
Ranch Water District and the Orange County Water District, information related to the
settlement agreement and associated costs has not been included. This information
will be made available to the BCT as soon as the settlement process permits, for
inclusion into the final document.

As a result of reviews of the previous drafts, the BCT was in agreement at our
meeting on March 29, 2000, that 30 days would be adequate for the review of this
document. As was also discussed at our meeting, while conducting your review, please
focus on the actual content more so than the layout, as the layout will change when the
settlement related information is included.

Please contact myself at (619) 532-0784 or Ms. Content Arnold at (619) 532-0790,
should your have any questions.

DEAN GOULD
Base Realignment and Closure
Environmental Coordinator
By direction of the Commander



..___,_ DEPARTMENT OF THE NAVY

SOUTHWEST DIVISION

NAVAL FACILITIES ENGINEERING COMMAND

1220 PACIFIC HIGHWAY

SANOIEGO,CA02_32-_190

5090
Ser 06CC.DG/226
March 31, 2000

Mr. John Scandura
California Environmental Protection Agency
Department of Toxic Substances Control, Region 4
Chief Office of Military Facilities
Southern California Operations
5796 Corporate Avenue
Cypress, CA 90630

Subj: DELIVERY OF THE DRAFT PROPOSED PLAN, IRP SITES 18AND 24,
MARINE CORPS AIR STATION, EL TORO

Dear Mr. Scandura:

In accordance with the terms of the Federal Facilities Agreement for Marine Corps Air
Station El Toro, provided is the subject document. Comments from earlier versions
have been received, and incorporated. The Base Closure Team (BCT) has recently
been involved in discussion with the Department of Justice (DOJ) during which, it was
agreed that the Draft Proposed Plan (third issuance) would be released to the BCT,
without certain information. As a result of ongoing negotiations between the DOJ, Irvine
Ranch Water District and the Orange County Water District, information related to the
settlement agreement and associated costs has not been included. This information
will be madeavailable to the BCT as soon as the settlement process permits, for
inclusion into the final document.

As a result of reviews of the previous drafts, the BCT was in agreement at our
meeting on March 29, 2000, that 30 days would be adequate for the review of this
document. As was also discussed at our meeting, while conducting your review, please
focus on the actual content more so than the layout, aSthe layout will change when the
settlement related information is included.

Please contact myself at (619) 532-0784 or Ms. Content Arnold at (619) 532-0790,
should your have any questions.

DEAN GOULD
Base Realignment and Closure
Environmental Coordinator
By direction of the Commander



..__ DEPARTMENT OF THE NAVY

SOUTHWEST DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

1220 PACIFIC HIGHWAY
sA.OIE_O,CA92132-5_90

5090
Ser 06CC.DG/227
March 31, 2000

Ms. Patricia Hannon
California Regional Quality Control Board
Santa Anna Region
3737 Main Street, Suite 500
Riverside, CA 92501-3339

Subj: DELIVERY OF THE DRAFT PROPOSED PLAN, IRP SITES 18AND 24,
MARINE CORPS AIR STATION, EL TORO

Dear Ms. Harmon:

In accordance with the terms of the Federal Facilities Agreement for Marine Corps Air
Station El Toro, provided is the subject document. Comments from earlier versions
have been received, and incorporated. The Base Closure Team (BCT) has recently
been involved in discussion with the Department of Justice (DOJ) during which, it was
agreed that the Draft Proposed Plan (third issuance) would be released to the BCT,
without certain information. As a result of ongoing negotiations between the DOJ, Irvine
Ranch Water District and the Orange County Water District, information related to the
settlement agreement and associated costs has not been included. This information
will be made available to the BCT as soon as the settlement process permits, for
inclusion into the final document.

As a result of reviews of the previous drafts, the BCT was in agreement at our
meeting on March 29, 2000, that 30 days would be adequate for the review of this
document. As was also discussed at our meeting, while conducting your review, please
focus on the actual content more so than the layout, as the layout will change when the
settlement related information is included.

Please contact myself at (619) 532-0784 or Ms. Content Arnold at (619) 532-0790,
should your have any questions.

DEAN GOULD
Base Realignment and Closure
Environmental Coordinator
By direction of the Commander



Copy to: (w/encl)
Dave Thompson
Trial Attorney
Department of Justice
Environment & Natural Resources Division
Environmental Defense Section
601 D Street NW
Room 8148
Washington, D.C. 20004

Helen Rosen
Navy Litigation Office
Office of the General Counsel
720 Kennon Street SE
Washington Navy Yard, Bldg. #36
Washington, D.C. 20374

Environmental Program Manager
LCDR Dean Amsden
Headquarters Marine Corps
2 Navy Annex
Washington, D.C. 20380-1775

Mr. Wayne D. Lee
Commander, Marine Corps Air Bases Western Area
AC/S Environment
Code 5AU
MCAS Miramar
P.O. BOX 452013
San Diego, CA 92145-2013

LTCOL Ed Gilhooley
BRAC Program Manager
P.O. Box 51718
Irvine, CA 92619-1718

Irvine Ranch Water District
Attn: Mr. Richard Bell
15600 Sand Canyon Avenue
Irvine, CA 92618

Orange County Water District
Attn: Mr. Roy Herndon
10500 Ellis Avenue
Fountain Valley, CA 92708-8300
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Mr. Michael Lapin
El Toro Master Development Program
10 Civic Center Plaza, Second Floor
Santa Ana, CA 92701

Mr. Gregory F. Hurley
Restoration Advisory Board Co-Chair
Kutak Rock
620 Newport Center Drive, Suite 450
Newport Beach, CA 92660

Dr. Chuck Bennett
Restoration Advisory Board Subcommittee Chairman
224 Jacaranda Street
Fullerton, CA
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BECHTEL NATIONAL INC.
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Contract No. N-68711-92-D-4670 Document Control No.: CT0-0200/0057
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Naval Facilities Engineering Command CTO #: 200 (EL2)
SouthwestDivision LOCATION: MCASEl Toro

Mr. Richard Selby, Code 02R.RS

1220 Pacific Highway
San Diego, CA. 92132-5190

Thurman L. Heirofiim_us, Project Manager

DESCRIPTION: Draft Proposed Plan for Groundwater Remediation at Operable Unit I Site 18 and

Operable Unit 2A Site 24 - DTD April 2000
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