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DECLARATION OF THE RECORD OF DECISION

SITE NAME AND ADDRESS

NavalAir Station WhidbeyIsland,Ault Field
OperableUnit 5, Areas1, 52, and31
Oak Harbor,Washington

STATEMENT OFPURPOSE

This decisiondocumentpresentsthe final remedialaction for OperableUnit (OU) 5, one offour operable
units at the NavalAir Station(NAS) WhidbeyIsland,Ault Field, Superfundsitenear OakHarbor,
Washington.The selectedrethedyin this decisiondocumentwaschosenin accordancewith the
ComprehensiveEnvironmentalResponse,Compensation,andLiability Act of 1980 (CERCLA), as amended
by the SuperfundAmendmentsandReauthorizationAct of 1986 (SARA), and,to the extentpracticable,the
NationalOil and HazardousSubstancesPollution ContingencyPlan(NCP). This decision isbasedon the
AdministrativeRecordfor OU 5.

The U.S. Navy(Navy) is the lead agencyfor this decision.The U.S. EnvironmentalProtectionAgency
(EPA) has approved of thisdecision. TheStateof Washingtonconcurswith the selectedremedy.

ASSESSMENTOF THE SITE

Actual or threatenedreleasesof hazardoussubstancesfrom OU 5, if not addressedby implementingthe
responseactionselectedin this Recordof Decision(ROD), maypresentan imminentandsubstantial
endangermentto public health,welfare, or the environment.

DESCRIPTION01? THE SELECTEDREMEDIES

OU S originally consisted ofArea 1 (the BeachLandfill) andArea 52 (the Jet EngineTest Cell). Area31
(the FormerRunwayFire School)wasstudiedas part of OU 3. Becauseof the needfor further evaluation
andto avoid delaying cleanup ofthe othersiteat OU 3, Area 31 was movedfrom OU 3 and incorporated
into OU 5.

Thereare nohumanhealthrisksassociatedwith Area 1. The selectedremedyat Area 1 addresses potential
ecologicalrisks. Groundwaterat Area 1, althoughnot a potentialsourceof drinking water, dischargesto
marinewater. The groundwaterwasfound to contain cyanideat concentrationsthat could adverselyaffect
marinelife. However, biological surveysof the beachandintertidal ione found no apparentill effectsto
biota from Area 1. The selectedremedyincludessamplingin the intertidal zoneandgroundwater
monitoring,along with biologicalsurveysof thebeach,to determineif ecological risks exist andif further
actionsare neededto protect marinelife. The selectedremedyalsoincludesuserestrictionsto prevent
installationof drinkiig waterwells or developmentthat could causehumanor environmental exposureto
landfill contents.

Thereare nohuman healthrisks associatedwith Area 52. The selectedremedyat Area 52 addresses
potentialecologicalrisks posedby floating petroleumproduct on thegroundwater. Groundwaterat Area52,
althoughnot a potentialsourceof drinkingwater,dischargesto marinewater. The objectiveat Area 52 is to
preventthe petroleumfrom dischargingto marine water,but notto clean upgroundwaterto drinkingwater
standards.The petroleumwill be skimmedfrom the groundwaterandtreatedor recycledoff site.
Groundwatermonitoring will be conductedto evaluate the effectiveness ofthe remedy. The selectedremedy
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also includes userestrictionsto preventinstallation of drinkingwater wells andto limit developmentthat
could expose humansto petroleum.

Theselected remedyat Area31 addressesexceedancesof drinking water standardsandpotential future
humanhealthrisks posedby chemicalsfound in groundwater.The sourcesof thesechemicals are an
oil/water separatorandassociatedpetroleum-contaminatedsoils andfloating petroleumproducton the
groundwater.The objectiveat Area 31 is to remove enough ofthesesourcesso thatgroundwater
contaminationdoesnot spread,but notactivelyclean up groundwaterto drinking water standards.The
oil/water separatorwill be excavatedand disposedof, and thepetroleumwill be skimmedfrom the
groundwaterand treatedor recycledoff site. The selectedremedyincludesoil skimming and bioventing;
bioventingis intendedas acontingent measure.Groundwater monitoringwill be conducted. The selected
remedyalso includes userestrictionsto limit developmentandpreventinstallationof drinkingwater wells.

The selected remediesfor bothAreas31 and52 rely on naturalattenuationto achievegroundwatercleanup

levels over the longterni.

STATUTORY DETERMINATIONS

The selectedremediesareprotectiveof humanhealth and theenvironment,are in compliance withfederal
andstaterequirementsthat are legally applicable or relevantandappropriateto the remedialaction,and are
cost-effective. Theremediesutilize permanentsolutions andalternativetreatment(or resourcerecovery)
technologiesto the maximumextentpracticable.

For Areas31. and 52, the remediessatisfythe statutorypreferencefor treatmentthat reducestoxicity,
mobility, or volume as aprincipal element. However, for Area 1, becausetreatmentof the principalthreats
from the site was notfound to be practicable,the remedydoesnot satisfythe statutorypreferencefor
treatment. At each site,the remedieswill resultin hazardoussubstances,pollutants,or contaminants
remainingon site. Therefore,eachremedialactionwill be reviewedno lessthan every 5 yearsto ensurethat
human healthand theenvironmentare beingprotected.
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DECISION SUMMARY

1.0 INTRODUCTION

In accordancewith ExecutiveOrder 12580,the ComprehensiveEnvironmentalResponse,
Compensation,andLiability Act of 1980 (CERCLA), as amendedby the Superfund
AmendmentsandReauthorizationAct of 1986 (SARA), and, to the extent practicable,
the National Oil and HazardousSubstancesPollution ContingencyPlan (NCP), the U.S.
Navy (Navy) is addressingenvironmental contaminationat Naval Air Station(NAS)
WhidbeyIsland, Ault Field, by undertakingremedialaction. The selectedremedial
actionshavethe approvalof the U.S. EnvironmentalProtectionAgency (EPA) and the
concurrenceof the WashingtonStateDepartmentof Ecology(Ecology) and are
responsiveto theexpressedconcernsof thepublic. The selected remedialactionswill
comply with applicableor relevantand appropriate requirements (ARARs) promulgated
by Ecology, the EPA, andother stateand federalagencies.

2.0 SITE NAME, LOCATION, AND DESCRIPTION

NAS WhidbeyIsland, Ault Field, is locatedon WhidbeyIsland in IslandCounty,
Washington,at the northern endof PugetSoundand theeasternend of theStrait of
Juande Fuca(Figure 1). The island is orientednorth-south,with a lengthof almost
40 miles and awidth varyingfrom ito 10 miles. NAS WhidbeyIslandis locatedjust
north of the thy of OakHarbor(population14,000)andhastwo separateoperations:
Ault Field and the Seaplane Base.

Ault Field is a Superfundsite that has beendivided into four separateoperableunits
(OUs): 1, 2, 3, and5. The SeaplaneBasewas aseparatelylisted Superfundsite and
constitutedOU 4. The SeaplaneBasewas delisted in 1995.

This Record of Decision(ROD) addressesOU 5, which consists of Area 1, the Beach
Landfill; Area 52, theJetEngineTestCell; andArea31, theFormerRunwayFire
Séhool. Area 31 was originally includedas part of OU 3. Becausefurther study and
evaluationwere neededat Area 31, andto avoid delayingcleanup at the other OU 3
area,Area 31 was transferred to OU 5.
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2.1 AREA 1—BEACH LANDFILL

Area 1, a 6-acre landfill runningparallelto the Strait of Juande Fuca, is locatedwest of
the intersectionof Saratogaand PrincetonStreets,betweentheNorwesterClub and the
JetEngine TestCell (Figure2). The site originally consistedof low-lying beach ridges
with severalsalt marshes seawardof thehistorical bluff located west ofSaratogaStreet.
The areais now at an elevationsimilar to that of the formerbluffs andhasbeen
completelyfilled in by naval constructionactivities. Two small marshareasremain: the
central marshlocatedin the middle of the landfill, which servesasaretentionpond for a
stormdrain from SaratogaStreet, andthesouthernmarsh’located atthe southwestern
end of thelandfill, which appears toremainat its original pre-landfill elevation.

Area 1 was used for disposalof demolition and construction debris from the construction
of the basebetweenthe 1940sand the 1970s. . Someof the station’s waste wasreleased
and burned at the landfill from 1945 to 1958. Becausethe wastewasburned, produàts of
incompletecombustionmay exist in the fill. Erosionalongthebeachfronthasexposed
the fill in manyareas. Timbers,refuse,metal, andconcretearepresentin theexposed
shorelinebluff.

The beach and intertidal environment at Area1 is a high-energy environment,which
doesnot provideparticularlygood habitat for most speciesof marinelife. Shellfish are
notpresentin the intertidal zonebecauseit is ahigh-energyenvironment.The
approximately10-foot-high shorelinebluff is abovethe high tide line.

Area 1 hasnot beenidentified as asensitiveareafor historic or archeologicalresources;
it is not in a flood plain andis not consideredacritical habitat forendangered species.
However,bald eagles,listed asathreatenedspecies,havebeenobserved at Area1.

22 AREA 52—JET ENGINE TEST CELL

Area52, theJetEngineTestCell, is an active facility wherejet enginesaretested. It is
locatedsouthwestof theintersection ofSaratogaStreet andEnterpriseRoad (Figure3).
Area52, like Area 1, hasbeenelevated toits currenttopographyby emplacementof fill
materialsinto a low marsh area.Eastof SaratogaStreetaretwo 10,000-gallon
underground jetfuel storagetanks withabovegroundancillaiy equipmentenclosedby a
chainlink fence. An underground fuelsupply line runsfrom these tanksto the test
facilities. Severalburied utilities, a largestorm drain,andotherunderground pipelines

3162o\9605.040\TExT
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exist in the site vicinity. Productreleasesassociated withArea 52 includejet fuel and
otherwasteconstituents describedbelow.

The releaseof jet fuel from the testcell facilities hasbeendocumentedin two locations
(Figure 3). First, two major fuel spills took place whenthe undergroundstoragetanks
(USTs)onthe east side ofSaratogaStreetwere beingfilled. Thespills reportedly
occurredin 1986 and 1987, and it is estimatedthatabout1,200 gallonswere released
from eachspifi. An unquantifiedportion of the productwas recovered. Leak testingof
the USTs indicatedno leakagefrom the tanks themselves. Second,a leakwas
discoveredin theundergroundpiping that leads fromthe storagetanks to the test cell.
This leakwas located,excavated,and repaired atacouplingnear thesouthwestcorner of
the testcell. The duration andvolume of this leak areunknown. The leaks were
repairedin the early1990s andsoils from the excavationwere stockpiledon site. The
soilswere later sampledand disposedof properly.

Disposalof wasteoil and solventsmay have occurredat two locationsin Area 52
(Figure3): a6-inch-diameter open-bottomsteel-caseddry well and asunkendepression
near anexisting storm drain(in thevicinity of MW-4, exact locationunknown). These
featuresare locatedsouthwestof Building 2610 andnorthwestof theparking lot,
respectively. The disposedwastesreportedlyincludedhydraulic oil, solvents,andother
hydrocarbon wastes.The durationof thesedisposalpracticesand thetotal volumes
dischargedareunknown.

Anotherpotential source ofnon-jet fuel wasteconstituentsis an inactive concretesump
located near thenorthwest corner of Building 2610. Little is known of thewastedisposal
practicesat this location.

2.3 AREA 31—FORMERRUNWAY FIRE SCHOOL

Area31 is locatedapproximately400 yardsnortheastof the intersectionof Runways
13-31 and7-25 (Figure 4); Area31 was usedfor firefighting trainingfrom 1967 to 1982.
Wastefuels suchas aviationgasoline(avgas)andjet petroleum#5 (JP-5),wasteoil,
solvents,thinners,andotherflammable materialwere ignited andextinguishedin a
shallowconcreteburn pad. The entiredrill areaconsistsof I to 2 acres,sloping gently
southwest. Theburn pad, roughly 50 by 50 feet, consistsof a retaininglip aroundits
perimeterand afloor that slopes towarda drain in the center. A mixture of flammable
liquids usedfor firefighting trainingwas storedin an USTin the southeastcornerof the
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drill area(175 feet from theburn pad). Oily waterfrom the burn padwas drained
throughan oil/water separatorin thesouthwestcornerof the drill area(200feet from
theburn pad).

Previousfirefighting trainingconsistedof igniting flammablematerialin the pit and
extinguishingthe fire. In the processof extinguishingthe fire, flammablematerialsmay
have beenforced from the padonto the surroundingground.

Unburnedliquids were drainedfrom the centerof thepadthroughundergroundpiping
to theoil/water separator.After waterwas separatedfrom floatingproduct, itwas
dischargedto a small ditch that ledto a depressionin the southwestportion ofArea31
anddrainedto therunwayditches. Remains ofsomeof thematerial burned inthepad
includedashand metaldebris. Thismaterialwas removed fromthe pad andpiled in
variousareason or neartheperimeterof the drill area. Theashpiles consist of fused
metal debristhat is broken into chunks,with a small amount of dust-sizedparticles.
Landinggear componentsare presentin theashpiles. Sourcesof potential chemical
releasesincludeactivitiesat theburn pad, theUST, and the oil/waterseparator,aswell
as the ash depositedovertheareafrom burning at the pad and theashpiles.

3.0 SITE HISTORY AN]) ENFORCEMENTACTIVITIES

3.1 SITE HISTORY

NAS WhidbeyIslandwas commissionedon September21, 1942. The station was placed
on reduced operating statusat the end ofthe war. In December1949, theNavy begana
continuingprogramto increasethe capabilitiesof the airstation. Thestation’s current
missionis to maintainand operateNavy aircraft andaviationfacilities and to provide
associatedsupportactivities. Sincethe 1940s,operationsat NAS WhidbeyIslandhave
generatedavariety of hazardouswastes. Prior to the establishmentof regulatory
requirements,thesewasteswere disposedof using practicesthat were considered
acceptable at thattime.

In responseto the requirements of CERCLA, the U.S. Department of Defense (DoD)
established theInstallationRestoration(IR) Program. TheNavy, in turn, established a
Navy lit program to meet the requirements of CERCLA and the DoD lit Program.
From 1980 until early 1987, this programwas called theNavy Assessmentand Control of
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InstallationPollutants(NACIP) program. Underthe NACIP program,a set of
proceduresandterminologieswere developedthatwere differentfrom thoseusedby the
EPA in administratingCERCLA. As a result of theimplementationof SARA, the Navy
hasdroppedNACIP and adopted the EPACERCLA/SARAproceduresand
terminology. Responsibilityfor the implementationandadministrationof the lit
programhasbeenassignedto theNaval FacilitiesEngineeringCommand
(NAVFACENGCOM). The SouthwestDivision of NAVFACENGCOM has
responsibilityfor thewesternstates. EngineeringField Activity, Northwest(EFA NW)
hasresponsibilityfor investigationsat NAS WhidbeyIslandand othernaval installations
in the Pacific Northwestand Alaska.

3.2 PREVIOUS INVESTIGATIONSAT NAS WHIDREY ISLAND

TheNavy conductedthe initial assessmentstudy at NAS WhidbeyIslandunderthe
NACIP programin 1984. A morefocusedfollow-up investigationandreport, the NAS
WhidbeyIsland currentsituationreport,was completedin January1988. After the
currentsituationreport was completed,further investigationswereproposedfor areas
wherecontaminationwas verifiedand whereunverified conditionsindicatedfurther
investigationswere appropriate.

While the currentsituationreportwasbeingprepared,EPA Region10 performed
preliminary assessmentsat NAS Whidbey Island,Ault Field, to evaluaterisks to public
health andtheenvironmentusing the Hazard RankingSystem.

In late 1985, theEPA proposedthat Ault Field benominatedfor the NationalPriorities
list (NFL). In February1990,the site was officially listed as aSuperfundsheon the
NPL. TheEPA’s inclusionof Ault Field on the NPLwas basedon the number of waste
disposalandspill sites discovered,the typesand quantitiesof hazardousconstituents
(suchas, petroleumproducts,solvents,paints, thinners,jet fuel, pesticides,andother
wastes),and thepotentialfor domesticwells andlocal shellfish bedsto be.affectedby
wastesoriginating fromthe site.

As a result of the NPLlisting, the Navy, the EPA, andEcology enteredinto a federal
facility agreement(FFA) in October1990. TheFFA established aproceduralframework
andschedulefor developing,implementing,and monitoringappropriateresponseactions
at NAS WhidbeyIsland.
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Following CERCLA and SARAguidelines,varioussitesandareasat NAS Whidbey
Islandwere latergroupedinto “operableunits.” The term“operableunit” is usedto
designatespecificareasundergoinga remedial investigation/feasibilitystudy (RI/FS).
Two areasat Ault Field (Area I and Area52) were collectively identified asOU 5. An
RI/FS for OU S was conductedin 1994 to 1995,with the final RI/FS report issuedin
June1995. Thepurposeof theRI/FS was tocharacterizethe site, determine the nature
andextentof contamination,assesshumanandecologicalrisks, andevaluate remedial
alternatives.

Two otherareas atAult Field (Area 16 andArea31) were originallyidentified as OU 3.
An RI/FS for OU 3 was conductedin 1992, with the final RI reportissuedin January
1994 andthefinal feasibility study reportissuedin April 1994. A proposedplan
presentingthe Navy’s preferencefor remedialactionwas publishedfor public comment
in July 1994. Public commentson theOU 3 proposedplanincludedquestionsregarding
whether thecostof thepreferredalternative at Area31 was appropriatewhen compared
with the currentandpotentialfuture risks. Becauseof thesecomments,the Navy
decidedto conductfurtherstudyandinvestigateadditional remedialactionalternatives
for Area31. To avoid delaying cleanupat Area16, Area 31 wastransferredfrom OU 3
to OU 5.

A final revisedfeasibility study reportfor Area31 was issuedin September1995. This
revisedreport incorporatedadditionaldatacollectedduring two field investigationsat
Area31 andevaluatedtwo additional remedialalternatives. A proposed planfor
remedialaction at OU 5 (now comprisingArea 1, Area31, andArea52) waspublished

for public commentin October1995.

4.0 COMMIJMTY RELATIONS

Thespecific requirementsfor public participation pursuant to CERCLASection117(a),
asamendedby SARA, include releasingthe proposedplan to the public. The proposed
plan for OU 5 (including Areas 1, 31, and52) was issuedin October1995, and anopen
houseandpublic meetingwereheld on October24, 1995. The public commentperiod
expiredon November9, 1995. No commentswerereceivedon theproposedplan.
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• SinceFebruary1994, monthly meetingsof theRestorationAdvisory Board
(RAB) (the function of aRAB is discussedbelow), which replacedthe
TRC andprovided additionalpublic involvementin OU 5

• A public availability session,held in February1994, duringwhich
informationwas presentedto citizensabouttheongoingenvironmental
investigations

• An openhouseheld May 1995 updatingthepublic on the ongoingactivities
on theprojectsat NAS WhidbeyIsland

• Newspaper,radio, television,and posteradvertisementsfor theproposed
plan andpublic meeting

• A public meetingon October24, 1995,to presentthe findings of OU 5
investigationsandto receivecommentson the proposedplan

In the NationalDefenseAuthorizationAct for Fiscal Year 1995 (SenateBill 2182),
Section326(a),Assistancefor Public Participationin DefenseEnvironmentalRestoration
Activities, theDoD was directedto establishRABs in lieu of TRCs. In January1994,
NAS WhidbeyIsland became one ofthefirst Navy facilities to establisha RAB.

The purposesof theRAB are thefollowing:

• To act asa forum for the discussionandexchangeof informationbetween
the Navy, regulatoryagencies,and thecommunityon environmental
restorationtopics

• To providean opportunityfor stakeholdersto reviewprogressand
participatein the decisioninakingprocessby reviewingandcommentingon
actions andproposedactionsinvolving releases or threatenedreleasesat
the installation

• To serveas an outgrowthof the TRC conceptby providing a more
comprehensiveforum for discussingenvironmentalcleanupissuesand
providing a mechanismfor RAB membersto give adviceasindividuals
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The RAE membersinclude representativesfrom the Navy andregulatory agenciesas
well as fromcivic, private,city government,andenvironmentalactivist groups. The NAS
WhidbeyIslandRAB, as currentlystaffed,hassubstantialrepresentationfrom interested
environmentalorganizations.

The RAB hasbeeninvolved in the reviewandcommentprocessof all project
documents.In particular,this groupparticipatedin developmentof the OU5 decision
documents. Memberswerebriefedon andrevieweda draft of the proposed plan prior
to the publicmeetingandrevieweda draft copy of this ROD.

5.0 SCOPEAND ROLE OFOPERABLE UNITS

Potential source areas atNAS WhidbeyIsland, Ault Field, havebeen grouped into
separateOUs, for which different scheduleshavebeenestablished.Final cleanup
actionsfor OUs 1, 2, and3 have been selected and RODs have beenfinalized. For
OU 4 (at theSeaplaneBase),the ROD was signedin 1993, cleanupactionswere
completedin 1994, and thesite was delistedfrom theNPL in September1995. The
cleanupactionsdescribedin this ROD for OU 5 will mark the end of theNavy’s
CERCLA investigationat NAS WhidbeyIsland.~Thesecleanupactionsaddressall
known currentand potentialrisks to human health and the environmentassociatedwith
OU5.

The Navy is investigatingwhetherpastNavy activitiesat Area31 haveaffectedadjacent
privatelyownedproperty. In an effort to avoid delayingthetimely cleanupof Area31,
theNavy is addressingthe adjacentpropertyseparately.The Navy is coordinating these
activitiesdirectly with the ownerof theprivateproperty.~

6.0 SUMMARY OF SITE CHARACTERISTICS

This sectionsummarizesthephysicalcharacteristicsand thenatureand extent of
chemicalsdetected at OU5.
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6.1 PHYSICAL CHARACTERISTICS

Thesurfacefeatures,surfacewaterhydrology,geology, andhydrogeologyof thethree
areasin 013 5 aredescribedin the following subsections.

6.1.1 Area 1

Area 1 consistsof approximately6 acresboundedon the north by Area 52, on the south
by amarshy embayment,on thewestby the Strait of Juande Fuca,andon theeastby
SaratogaStreet andAult Field. The areais vegetatedwith grassesandshrubs.

Surface Features

The topographyof Area 1 consistsof aseriesof manmade terracesthat descends
approximately30 feet from SaratogaStreet tothe beach. The BeachLandfill is located
in the terracedarea. Thesite is incisedby two east-westtrending drainageswales,or
ditches. The northernmostswaleforms thenorthernboundaryof the landfill and
separatesArea 1 from Area52. The swaleis heavily vegetated andvaries in depthfrom
4 to 10 feet andin width from 3 to 10 feet. Thesecondswale,which is locatednearthe
middle of the landfill, consistsof a wetlandareathat receivesrunoff from the outfall of a
24-inch storm sewercrossingunder Saratoga Street. Thestormseweroutfall discharges
stormdrainagefrom lawns andpavedareas east of Area1. An unlined,naturally
vegetatedditch dischargeswaterfrom the wetlandto the Strait of Juande Fuca. The
southern end oftheBeachLandfill extendsinto a low-lying beach embayment.The
westernedgeof the landfill is boundedby a small bluff (5 to 10 feet high) that descends
to a relatively narrow beachconsistingof fine to coarsesandandcobbles.

Vegetationcoversthe areaexceptwherewave actionhaserodedthe toeof the bluff.
Constructiondebris, consistingprimarily of concreteblocksand slabsand wooden
timbers, is visible alongthe beachin the toeof the landfill.

Surface Water Hydrology

The investigationof Area I was performedduring dry weatherconditions,when the
drainageswaleswere dry. At the time of the investigation,thewetlandareas contained
small amountsof water; however, nosurfacewaterwas dischargingfrom theseareasinto
the Strait of Juande Fuca. The sourcesof thewaterin thewetland in themiddle of the
landfifl werethe stormseweroutfall that drainslawn irrigation from the field east of

S 1620\9605.040\flXT



NAS WHIDBEY ISLAND, OPERABLEUNIT 5 Final Record of Decision
U.S. NavyCLEAN Contract Revision No.: 0
EngineeringFieldActivity, Northwest Date: 05/21/96
Contract No. N62474-89-D-9295 Page15
cro 0162

SaratogaStreet,and, possibly,groundwaterseeps. Thewaterin the wetlandto the south

of the landifil is likely the resultof groundwater seepage.

Geology

The stratigraphybeneathArea 1 consistsof 11 to 22 feet of fill material thathasbeen
placedoverbeachsands. The fill materialconsistsof local borrow materialfrom
constructionof thebase(brown silty clay and sandysilts with somesandsandgravels),
concretechunks,anddebris. Localizedlayersof burnt debrisareinterbeddedwith the
borrowmaterial. This debrisconsistsof burntpaper,wood, concrete,roofing shingles,
bottles,metalscraps,and burntpractice-bombcasings. Debris layersvary in thickness
from 0.1 to 4 feet. Thefill material is underlainby recentbeachdepositsconsistingpf
fine sandwith a trace of gravel. Thebeachdepositsareunderlainby glacial deposits
consistingof densesand andgravel deposits.

Hydrbgeology

Area 1 and Area52 are locatedadjacentto the Strait of JuandeFuca,a tidally
influenced saltwaterbody. It is assumedthat similar groundwaterconditions exist at
Area 1 and Area52 becausethetwo areashadsimilar topographyprior to thefill
placement,andthey appearto havebeenfilled with similar materials. Ageneralized
hydrogeologicprofile, relevantto both Area 1 and Area52, is presentedin Figure5.

Groundwateroccursunderunconfinedconditionswithin the beachdepositsandglacial
sandsandgravelsbeneaththe fill. During seasonalwet periods,groundwatermay rise
into thebottpm ofthefill materials.

Groundwaterbeneaththe site is rechargedby underflowfrom theareato the east and
by infiltration of precipitationfalling on thesite. Groundwatergenerallymoves
northwesterlyto thestrait. Water level datafrom Area52 wells indicatethatupgradient
groundwater entersArea 1 at arelatively steep gradient and flattens outacross,the site.
Water tablefluctuationsmay cause variationsin thedirection of local groundwaterflow
whereseasonalwatertable anddaily tidal fluctuations affectthe groundwater gradient.

Monitoring of groundwaterlevels in wells during apreviousstudy of theJetEngineTest
Cell showedthatthe shallow groundwatersystemalongthe beachfrontis hydraulically
connectedto the strait. Tidal datacollectedduring the samestudy suggestthatwater
levels and theresultinggroundwatergradientsbeneaththeareavary in responseto tidal
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fluctuationsin the Strait of Juande Fuca. However,thetidal effectsarelimited in
amplitude;measuredwaterlevel fluctuationsin wells alongthebeachfrontwere less than
0.5 foot.

As seenin Figure5, thewatertable profile indicatesthe presence of afreshwaterwedge
beneath thesite. The shape andvolumeof thewedgelikely vary in responseto tidal
fluctuationsandseasonalrecharge.The interface,a zone wherefreshwaterandsaltwater
mixing occurs,forms as a result of thedensity contrastbetweenfreshandsalt water.
Becauseit is lessdense thansalt water,the fresh waterforms a wedge abovethe salt
water. Mixing occursasa result of headchangesin theoceanbecauseof tides, and
throughseasonalheadchangesin the aquifer. Dischargeof groundwaterto the Strait
occursin the intertidal zone.

6.1.2 AreaSi

Area 52 is boundedon the westby the Strait of Juande Fuca, on the eastby Saratoga

Street,andon the south by Area 1.

SurfaceFeatures

Area 52 is locatedon alevel terrace atthe top of a2- to 10-foot bluff that dropsoff to a
cobblebeachand theStrait of Juande Fucato thewest. Area 1 to the southis
separatedfrom Area52 by a deepswale. Most of Ault Field is locatedto the east. The
JetEngineTestCell areais paved,with the testcell building andassociatedsupport
facilities in the center ofthe site. Thewesternunpavedportion of the areais
maintainedasa volleyball court. The vegetationat Area52 consistsof grassesand
shrubs.

Geology

ThestratigraphybeneathArea52 is analogousto thatof Area I (seeSection6.1.1) and
consistsof 5 to 25 feet offill materialoverlying 10 to 20 feet of recentbeachdeposits.
Thebeachdepositsoverlie glacial depositsconsistingof dense sand andgravel.

Hydrogeology

Thehydrogeologyof Area52 is analogousto that of Area1 (seeSection6.1.1).

GroundwaterbeneathArea 52 occursunderunconfinedconditionswithin the beach
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depositsandglacial sandsandgravelsbeneaththe fill. Duringseasonalhigh
groundwaterconditions,the water tablemay interceptthebaseof the fill.

Groundwatergenerallyflows west-northwestbeneaththe site anddischargesto the Strait
of JuandeFuca. Local reversalof thegradienthasbeenobservedduñngprevioustidal
monitoringstudies.

As seen inFigure5, the watertable proffle indicatesthe presenceof a freshwaterwedge
beneaththesite. The shapeandvolume of thewedgelikely vary in responseto tidal
fluctuations andseasonalrecharge.The interface,a zonewhere freshwater andsaltwater
mixing occurs,forms as a result ofthe densitycontrast betweenfresh and saltwater.
Because itis lessdensethan salt water, thefresh waterforms awedgeabove the salt
water. Mixing occursas a result ofheadchangesin the oceanbecause of tides, and
throughseasonalheadchangesin the aquifer. Dischargeof groundwaterto thestrait
occursin theintertidal zone.

6.L3 Area31

Area31 occupiesapproximately20 acreson the northernperimeterof the base.

SurfaceFeatures

Area31 is locatedon nearlyflat ground, slopinggently to the southwest. Theprincipal
structureis the flat, squareconcreteburnpad, 50 feet on aside, nearthecenter of the
area. The burnpadhas a retaininglip and a drainin the middle. The drainconnectsto
aburiedpipe that leadssouthwestfrom thepadto aburied oil/water separatorand
discharges througha culvert underthehardstandroad. The ditch beyondthe culvert
drainsinto a topographicallylow area. A secondditch runs alongthe southernedgeof
the trainingareaandmerges intothemain ditchon thefar side ofthehardstandroad.
Thereareseveralpiles ofashfrom firefighting training activitiesthatcontaina variety df
materials,from dust- andgrit-sizedparticlesto gravelandrecognizableaircraft,parts.

Surface WaterHydrology

Surfacewaterfrom a small portion ofArea31, in thevicinity of the former UST, flows
to theeast into alow-lying marshor wetlandon privateproperty(Figure 6). However,
surfacewaterfrom most of Area 31 drainssouth andwest ontoNavy property. All
locations at Area31 wheresurfacesoil contaminationwas found arewithin the zonethat
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drainssouthand westonto Navy property. Therefore,any erosionaltransport of
contaminated surfacesoil particlesby surfacewaterwould not resultin depositionof
contaminantsoff site.

Geology

ThestratigraphybeneathArea 31 consistsof Vashonglacial depositsoverlying the
WhidbeyFormation. Thelocationsof two geologiccrosssectionsareshownin Figure7;
the crosssectionsarepresentedin Figures8 and9. -

Vashonrecessional outwashdepositsat Area31 generallyconsistof looseto medium-
dense,gravelly, silty sandwith thin interbedsof sandysilt (units A and B in cross
sections). The totalmeasuredthicknessof therecessionaloutwashunit rangesfrom
about5 to 13 feet. The siltlens (unit B) is up to 3 feet thick.

Below the recessional outwasharelocalized unitsof stiff silt and clay (unit C) andvery
dense,silty, fine sand(unit D). Unit C, which rangesup to about4 feet thick, maybe a
silt andclay portion of the Vashontifi. Unit D, which rangesup to 13 feet thick, consists
of hard, gravelly, sandysilt, which is typical of Vashontill.~

Vashonadvance outwash deposits(units £ and F),which consistof denseto very dense,
cleanto silty, fine to medium sandwith occasionalgravel lenses,underlie the recessional
outwashandtill deposits. The thicknessof the advanceoutwashat Area31 variesfrom
approximately30 to 45 feet.

TheWhidbeyFormationconsistsof the following, from top to bottom: hard silt
(unit G); mediumto very dense,fine to mediumsand (unit H); andvery densesilt and
fine sand(unit I). The .total drilled thicknessis 53 feet. In Navy wçil 6, which was
drilled to 156 feet below groundsurface(bgs), theWhidbeyFormationmaybegreater
than 120 feetthick and consistsof very fine to coarsesandwith somesilt andwood
(peat)material (unit J). Unit Jis equivalentto units G, H, and I(andpossiblyolder
units).

Hydrogeology

A single, shallow,unconfined aquiferwas identifiedbeneathArea 31 in the fine to
mediumsandwith some siltunderlyingthe recessional outwashsilty sand. This aquifer
is the sameas the sealevel aquiferencountered at Areas1 and52.
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Groundwatersampleswere collected fromtwo monitoringwells within theArea 1
landfill andfrom five intertidal sandpointwells alongthe easternshorelineof Area 1.
Groundwaterdischargesto marine surfacewater in the intertidalzone. Because
groundwaterat Areaus not a current or potentialfuture sourceof drinking water,
groundwaterquality was evaluatedbasedon theprotection ofnearbymarinesurface
water. Groundwatersampleswere analyzedfor TAL inorganics(total anddissolved);
TCL pesticides/PCBs,VOCs, and SVOCs;and TPH.

Statemarinewater quality criteriafor the following inorganicsare basedon the dissolved
form:. cadmium,copper,lead,nickel, silver, andzinc. For all otherchemicals,total
concentrationsareused.

Dissolvedzinc, total cyanide,1,1-dichioroethene,andbis(2-ethylhexyl)pbthalatewere
identified as COCsin Area 1 groundwaterbasedon exceedancesof Statemarine water
quality standards.Dissolvedzinc exceeded Statemarinewaterquality standardsin one
of threesamples,cyanide in two of threesamples,1,1-dichloroethenein one ofsix
samples,andbis(2-ethylbexyl)phtbalatein threeof nine samples. The accuracyof the
cyanideresultsis suspectbecausethe sampleswere not properly collectedor preserved.
Actual concentrationsof cyanide in the groundwatermay be higher or lower than these
cyanide analysesindicated.

Exceedancesof thesescreeningcriteria indicatesomepotentialfor ecologicaleffects.
Although the concentrationsof thesefour chemicalsin groundwaterexceedmarine water
quality criteria, actualecological effectsin the intertidal zoneareuncertain. A biological
surveyrevealednormalcommunitiesof plantsandanimalsin the intertidal zone,with no
apparentimpactsfrom the landifil. Someattenuationoccursbeforegroundwater
dischargesto marinesurfacewaterasa result ofvertical dispersion,tidal flushing,and
contaminantloss mechanisms.A very large degree ofdilution occursimmediatelyafter
groundwaterdischargesto the intertidalareaas a result ofmechanicalmixing with
marine surfacewater. However, analyticalsolutionscould not be usedto quantify these
effectsbecause ofthe complexityof the hydrogeology.

Basedon thedetectedconcentrationsof cyanidein two inland monitoringwells and
hydrogeologicalinformationgatheredduring the RI, the massloading of cyanidebeing
discharged fromArea 1 to the marineenvironmentis estimatedat approximately
0.5 poundperyear. Becausecyaniderapidly volatilizes or biodegradesin surfacewater
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and doesnot bioaccumulate,the relatively low concentrationsand massloadingsof

cyanideare notexpectedto affectthe marineenvironmentor otherecological receptors.

No COCsin Area 1 groundwaterexceededhuman healthsite-specificRBSCs.

6.2.2 Area 52 - -

Samplingstationsat Area52 areshownin Figure11. Table3 providesa summaryof

the COCsidentified for Area52.
Table 3

Chemicalsof Concern at Area 52

• .
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. . .

~
Mien BacIgiound

Re~sotter $tfrctiwt ps:~Pc
. . .

M qur Risk Ci,ntnbuter”

E*de~S~i—. ~ ~. -M~mum Ban --~ .~t~c~’l

~1 4tng/k~J . . - •::.i.:. : : :. -: -: ..~
.. ... .. :

TPH ]
8/19

0.44 1,000,000 I ] MIcA
Groundwater(pg~LJ—.-i-• : .- . - -i . ~. : -..

—:- -:-: .•
:_________

vinyl chloride 0 10/23 2 63 ?ylTCt~
Benzo(a)anthracene 0 1/14 0.04 0.04 MTCA~
Benzo(a)pyrcne 0 1/14 0.07 0.07 MTCA
Benzo(b)fluoranthene 0 1/14 0.05 0.05 MTCA
Chsysene 0 1/14 - 0.05 0.05- MTCA
lndeno(i,2,3.cd)pyrene 0 1/14 0.04 0.04 MTCA
TEll 0 5/7 - 500 - 36,000 S MTCA°

‘The first number is the number of detections abovebackground concentration; for chemicals with no background
concentration, the number of detections abovebackground equals the total numberof detections. The secondnumber is the
total number of samplesanalyzed. - - - - -

bEar human health risk, a chemical is of concern if its concentration exceeds the site-specific risk-basedscreeningconcentrations.
Ecologicalrisks were not evaluated for soil atArea52 because it is anindustrial area and subsurface soilsare not available to
organisms.
‘ExceedstvffCA MethodA groundwatercleanuplevel for TPH. - - -

Model Toxics Control Act cleanup levels
Total petroleum hydrocarbons

Notes:
MTCA
TEH
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Soil -

Subsurfacesoil sampleswere collectedfrom 15 stations(MW-b throughMW-24) at
Area 52. Samplesfrom MW-b throughMW-21 were analyzedfor TPH; samplesfrom
MW-21 through MW-23 were analyzedfor TAL inorganicsand TCLpesticides/PCBs,
VOCs, andSVOCs. Additionally, six sampleswere collected froma soil pile on site and
analyzedfor TPH.

Petroleumhydrocarbonswere the only COCidentified for Area 52 soils, basedon
exceedancesof MTCA soil cleanuplevels. The exceedancesoccurredin subsurfacesoils
at MW-li, MW-12, MW-14, MW-is, MW-16, andMW-19 at depths of10 to 163 feet
bgs. The sourceof the petroleumis free-phase product thatis floating on the
groundwater.Subsurfacesoil samplescollectedin areas ofsuspectedsolventdisposal
(MW-22, MW-23, andMW-24) did not containany chemicalsat concentrationsabove
MTCA soil cleanuplevels. Petroleumhydrocarbonsin the stockpiledsoil on site didnot
exceedMTCA soil cleanuplevels. -

No COCsin soil exceededhumanhealth-site-specific RBSCs.Ecologicalrisks were not
evaluatedfor soil becauseit is an industrial area,most of which is paved,andsubsurface
soils arenot availableto organisms. -

Groundwater - -

Groundwatersampleswere collectedfrom five intertidal sandpointwells alongthe
easternshorelineof Area52, andanalyzedfor benzene,toluene,ethylbenzene,and
xylenes(BTEX) and chlorinatedbenzenes.In addition,to the sandpointwells, a total of
24 monitoringwells were installedat Area 52. Groundwatersampleswere generally
analyzedfor VOCs, SVOçs,polycydic aromatichydrocarbons(PAHs),and TPH.- As
with Area 1, groundwaterat Area52 dischargesto marine surfacewaterin the intertidal
zone. Groundwaterquality was thereforeevaluatedbasedon the protectionof nearby
marine surface water.

Floatingpetroleumproductgetpetroleumfuel #5, or JP-5) was observedon the
groundwaterat Area52. The apparentthicknessof the floating petroleum producthas
beenmeasuredin monitoringwells from 1990 through 1995. Thepetroleum product0.5-
-foot-thicknesscontourfor January23, 1995, is shownin Figure12, alongwith the
contourfor petroleumproduct ofthesamethicknesson May 18, 1990. The thicknessof
floating petroleum productwas greaterthan0.5 foot in threesmall, distinct locationsin
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January1995. Measurementsmade5 yearsearlier, on May 18, 1990, indicated that the
thicknessof floating petroleumproductwas greater than0.5 foot in most of the wells at
Area 52, coveringan areaof about4 acres. Thesemeasurementsindicatethatthe
thicknessof the floating petroleum productis diminishingover time,and theplume
appearsto be breakingup. In December1994, a treatability testwas conductedto
extractgroundwaterandfloating petroleumproductat the water tablesurface. Active
pumpingwas usedin threeextractionwells. The resultsof this test demonstrated that
the floating petroleum productwas not recoverableby activepumping. -

Although floatingpetroleum productwas not observedin the intertidal groundwater
wells andStatemarinewaterquality standardswere not exceeded,xyleneswere detected
at concentrationsbelow 1 ~g/L in intertidal groundwaterwells SP-4, SP-5,andSP-6.
This indicatesthat themore mobile constituentsof thefloating petroleum productare
dischargingto theintertidal zone. If the floating petroleum producton groundwater
does-dischargeto surface water,this would violateWashingtonStatewaterpollution
controllaws.

Vinyl chloride,PANs, and petroleumhydrocarbonswere identified,as COCsin Area52
- groundwater, basedon exceedancesof marinesurfacewaterregulatorycriteria. Vinyl

chlorideoccurredin groundwater samples collectedfrom MW-3, MW-4, MW-5,and
MW-13, with the highestconcentrationsandmost frequentdetectionsat MW-4. These
wells are all screenedat the top ofthe aquifer. The dataindicatethat the source of
vinyl -chlorideis nearMW-4, andthatvinyl chlorideconcentrationsdecreaseawayfrom
MW-4. PANs were detectedaboveregulatorycriteriain two samples. The floating
petroleumproductis the likely source ofthePAN compoundsin groundwater.

Monitoring wells MW-22, MW-23, and MW-24 wereinstalledin areas ofsuspected
- solvent disposalandwere screenedat thebase oftheaquifer toallow monitoringfor
heavierfree-phase ordissolvedchlorinatedsolvents(chlorinatedVOC5). No chlorinated
VOCswere detectedin water samples collectedfrom MW-22, MW-23, andMW-24,
indicating thatpools of free-phasechlorinatedsolventare notpresentat thebase ofthe
aquifer. - - - - - -

Bis(2-ethylhexyl)phthalatewas detectedaboveregulatorycriteria in sevensamplesandin
a laboratoryblank. Because bis(2-ethylhexyl)phthalateis a commonlaboratory
contaminant andis not associatedwith historical activitiesat this site, it is not considered
a COC. -
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TheCOCsin groundwatercould poseecologicalrisk if theyexceedStatemarinewater I
quality standardsat thepoint of groundwater discharge(i.e., in the intertidalzone). The
existing dataindicatethat this is not thecase. However,floating petroleumproduct
could poseecologicalrisks if it migratesto surfacewater.

No COCsin groundwaterexceededhumanhealthsite-specificRBSCs. I
6.2.3 Area 31

Threephasesof environmentalsampling haveoccurredat Area31. PhaseI and II
samplingstations atArea31 areshownin Figure 13. During the OU3 RI, PhaseI
(June to August 1992) andPhaseH (December1992) involved the collection of surface I
andsubsurfacesoil, groundwater,andditch sedimentsamples. PhaseI and Phase II
informationwas usedin the risk assessment.Table4 summarizesthe COCsidentified
for Area31 during PhaseI andPhaseII. Threeadditional investigations(denoted I
Phaseifi) were laterconducted. First, in Septemberand October1994, the 4,000-gallon
USTwas removedfrom Area 31, andsubsurfacesoil sampleswere collectednearthe
UST andits associatedpiping. Second,in Januaryand February1995,aconstruction
delineationsampling programwas conductedinvolving (1) surfacesoil samplingnearthe
burn pad andtheoil/water separator,(2) subsurfacesoil samplingneartheoil/water
separator,(3) removalof PCB-contaminatedsurfacesoils, alongwith confirmation
samplingof surfacesoils, and(4) groundwatersamplingnearthe oil/waterseparator.
Third, in the fall of 1995, additional soil andgroundwatersampleswere collected from
threemonitoringwells/boreholesin thevicinity of the former UST (which was removed
in September and October1994). Table5 summarizesthe COCs identified at Area31
duringthePhaseIll investigations.BecausethePhaseHI datawerecollectedafter the
risk assessmentwas conducted,thePhaseIII dataarenot included in risk calculations.

SurfaceandSubsurfaceSoil I
A total of82 surfaceandsubsurfacesoil samples(including 2 ditch sediment samples)
were collectedat Area31 during PhaseI of theRI. During Phaseifi, surfacesoil
sampleswere collectedfrom an additional five stationsin the areaof the PCB removal
action(nearStation31-22) andfrom 33 stationsaround theburn padandoil/water
separator.Also during Phaseifi, subsurfacesoil sampleswere collected from18 borings
neartheoil/waterseparatorand7 stationsneartheUST andassociatedpiping. Surface
andsubsurfacesoil sampleswere also collectedfrom threemonitoringwell boreholes
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Chemicalsof Concernat Area 31
(PhaseI andPhaseIl—Included in RiskAssessment)
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flne~rnut~4~
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SubsurfaceSell(m~fJwj

052 21/81 053 0.88 MTCA

15.6 17/71 16.1 834 • • MTCA
0 3/85 0.14 0.20 MTCA

0 28/82 0.0084 0.75 MTCA
0 8/17 0.052x 10 9.44 x io~ • ITCA

0 37/78 57 16,900 MTCA

,‘ , ~,, ,

15.6 3/3 J 245
(~g/L)

. I MCA__-

0 1/11 O.7
t
/ND 0.1/ND MTCA

0 3/17 1 38075 MTCA
(TEC.pg/L) 0 4/6 0.18 5,303~/0.396 MTCA

9.7 2/17 11 198’/ll MTcA
(total) 560 6/17 674 3,030 • MTCA

(dissolved) 125 8/17 156 2,590 S MTCA
(dissolved) 2~ 1/17 3.6 3.6 WA MCL

0 2/14 2 90072 MTCA

0 1/11 231,000’/ND 231,000’,/ND •e N’rrcA
0 4/17 1 3,20075 FED MCL

The first number is the number of detections abovebackground concentration; for chemicalswith no background concentration, the
number of detections above background equals the totalnumber of detections. The second number is the totalnumber of samples
analyzed.
1

por human health risk, if combined cancer risk is greater than Io~,a major risk contributor is a chemical in a medium that contributes
greater than 10’ to the total risk. For noncancerrisk with an HI greater than 1.0, a major risk contributor is a chemical in a medium
that contributes an HO greater than 0.1. For ecological risk, a chemical that contributes an HO greater than 1.0 is a major risk
contributor.
°lncludesditch sediment.
dBack&ound concentrationswere not determined; the moststringent ARAR value is shown.
Floating petroleum product is assumedto posea potential human health risk if drinking water wells were developed at Area 31.

‘Detections occurred in a single sample that containeda sheen of floating petroleum and are not representativeof groundwater quality
in the aquifer.

Notes:
This table includes data collecied during the Phase1 (June to August 1992)and Phase11 (December 1992)investigations. The data
summarized in this table were usedin the risk assessment.
FED MCL Federal safeDrinking Water Act (42 USC 300)Maximum Contaminant Levels (40 CFR 141)
MTCA Model Toxics Control Act cleanup levels
ND Not detected
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Table4 (Continued)
Chemicalsof Concernat Area 31

(PhaseI and PhaseIl—Included in RiskAssessment)

mc Toxicity equivalencyconcentration(individual dioxins/furans concentrationswere convertedto equivalentconcentrations
- of 2,3,7,8-tetrachlorodibenzo.p-dioxinusing EPA’s toxicity equivalencyfactors [U.S. EPA 1989b1) -

iPH Totalpetroleumhydrocarbons
WA MCL Washington State Maximum Contaminant Levels (WAC 246.290) -

pg/L Picograms per liter
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Table5
Chemicals ofConcernat Area 31

(Phase Ill—Post RiskAssessment)
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Aboye
.BsckgràkiP~:

. . .

M~Bath~ffi*t1

Mtth~
‘

•, ~atu~. .

SitreeSn~
Ctftena
it~aa~

Surf~eeanti SubsurfaceSoil (mgfJc~

Aroclor 1260 0 4/15 0.13
2.3

MTCA

TPH 0 29/84 6.8 J 68,000 MTcA

Grni~nitw**e~~/14 ‘ . ? : . . :. . . :
Benzene 0 2/17 23 87 MTCA

Beryllium (total) 0 2/17 0.29 3.4 MTCA

Beryllium (dissolved) 0.020? 1/17 0.20 0.20 MTCA

Dioxins (TEC.pg/L)) 0 9/14 0.0018 0394 MTCA

Lead (total) 9.7 3/17 15.2 31.9 MTCA

Manganese(total) 560 9/17 1,490 3,780 MTCA

Manganese (dissolved) 125 13/17 129 3,900 MTCA

Pentachlorophenol 0 1/17 7 7 MTCA

TPH 0 14/17 150 1,000 MTCA

Styrene 0 1/17 2 2 MTCA

Vinyl chloride 0 3/17 2 4 MTCA

The first number is the number of detections abovebackground concentration; for chemicalswith no background concentration, the
number of detections above backgroundequals the total number of detections, The second numberis the total number of samples
analyzed.
bBackground concentrationswere not determined; the most stringent ARAR value is showi~.

Notes:
This table includes data collectedduring the Phase111(1995)investigations. The data summarized in this table were collected after the
risk assessment wascompleted.
FED MCL Federal SafeDrinking Water Act (42 USC 300)Maximum Contaminant Levels (40 CFR 141)
MTCA Model Toxics Control Act cleanup levels
pg/L picograms per liter
TEC Toxicity equivalency concentration (individual dioxins/furans concentrations wereconvened to equivalent concentrations

of 2,3,7,8-tetrachlorodibenzo-p-dioxinusing EPA’s toxicity equivalencyfactors IU.S. EPA 1989b1)
TPH Total petroleum hydrocarbons
WA MCL Washington 5tate Maximum Contaminant Levels (WAC 246-290)
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neartheUST. Soil sampleswere analyzedfor TAL inorganics;TCL pesticides/PCBs,
VOCs, andSVOCs;dioxins/furans;and TPH.

Beryllium, lead,indeno(1,2,3-cd)pyrene,PCBs(Aroclor 1260), dioxins, andpetroleum
hydrocarbonswere identified asCOCsin Area 31 soils. Beryllium exceededthe MTCA
MethodA soil cleanuplevel in 21 of 81 surfaceandsubsurface samples;however,no
clear distribution patternwas evident,andthe maximumdetectedconcentrationwas only
1.7 times the backgroundconcentration. Leadexceededthe MTCA MethodA soil
cleanuplevel in 2 of 71 samples. The leadexceedancesoccurredin a surfacesoil sample
collectedat Station31-8 and aditch sedimentsamplecollectedat Station31-12. The
PAR indeno(1,2,3-cd)pyreneexceededtheMTCA MethodB soil cleanuplevel in 3 of 70
samples. ThePAR exceedancesoccurredin surfacesoil samplescollectedneartheburn
pad at Stations31-6, 31-8, and 31-16. The PCB Aroclor 1260 exceededthe MTCA
Method B soil cleanuplevel in 7 of 87 samples. The PCB exceedancesoccurredin -- --- -

surfacesoil samplescollectedat Stations3 1-6, 31-14,31-17, and31-22, In Phasefflç a
soil removalactionwas conductedat Station31-22, where thehighestPCB concentration
was found. Approximately2 cubic yardsof soil were removed. However,threeof thë’ - -

five confirmationsamplesfrom the excavatedareastill exceededMTCA MethodB soil
cleanuplevel of 0.13mg/kg. The maximumdetectedPCB concentrationin the
confirmation sampleswas 2.3 mg/kg. Dioxins exceededthe MTCA MethodB soil
cleanuplevel in 8 of 17 samples. The dioxin exceedancesoccurredin surfacesoil. —.

samplescollected neartheburnpad-atStations31-6, 31-7k and31-8. Petroleum
hydrocarbonsexceededthe MTCA Method A soil cleanuplevel in a total of 22 surface.-.--
and35 subsurfacesoil samples. Petroleumhydrocarbonswere found in surfacesoils
neartheburn pad, near theoil/water separator, anddowngradientof the oil/water
separator.Petroleumhydrocarbonswere found in subsurface soilsnear theburnpad,
theoil/water separator, and theUST. - -

Lead anddioxins in surfacesoil were identified as potentialecologicalrisk- contributors.
As will be discussedin Section7, potentialecologicalrisks arelimited to themasked
shrew. -

Leadwas identified asahumanhealthCOC in Area31 ditch sediment because of one
detectionabovetheEPA soil actionlevel. This detectionoccurredin surfacesediment
sampleSD-12, immediatelyadjacentto an ashpile. -

31620\9605.040\TEXT
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Ash

Threeashsamples(the by-productmaterials offire training activities) were collected
from Stations31-12 and31-15. Ash sampleswere analyzed forTAL inorganics, TCL
pesticides/PCBs,VOCs, andSVOCs,dioxins/furans,andTPH. One ashsamplewas
analyzedfor toxicity characteristics leachingprocedure(TCLP) parameters.

Only leadwas identified asa COC in ash,basedon exceedancesof theMTCA
MethodA soil cleanuplevel, which wasusedas a screeninglevel for ash. Lead
exceededthe MTCA Method A soil cleanuplevel in two of threeash samples. No
chemicals exceeded regulatorylevels in theTCLP extractsample.

Leadwas identified asahumanhealth COCin Area31 ashbecauseof one detection
above the EPAsoil action level. This detectionoccurredin ashsamplePR 31-12. The
ashwas not evaluatedfor ecologicalrisk.

Groundwater

A total of 23 groundwater monitoringwells were sampledone or moretimes duringthe
threephases offield investigationsat Area 31. Eighteenof thewells were screenedin
the shallow (sealevel) aquifer. Five of the wells (MW31-3, MW31-5, MW31-31,
MW31-32, andMW31-33) were screenedin theperched aquifer.Although the perched
aquifer is not a potentialsourceof drinking water, it likely drainsto the shallowaquifer
beneathit. Becausegroundwaterfrom the shallowaquiferat Area31 is apotential
source ofdrinking water, the analyticalresultsfrom all groundwatersampleswere
comparedto drinking waterscreeningcriteria (maximum contaminantlevels [MCI_SI and
MTCA MethodB groundwatercleanuplevels). Groundwatersampleswere analyzedfor
TAL inorganics(total anddissolved);TCL pesticides/PCBs,VOCs, andSVOCs;dioxins/
furans; and TPH.

Floatingpetroleumproductwas found on shallow aquifergroundwaternearthe
oil/water separatorin monitoringwell MW 31-9A. Borings completedin the PhaseIll
field investigationverified the limits of thepetroleumnear theoil/water separator.
Additionally, some free-phasepetroleumwas found floating on perchedaquifer
groundwaterduring removalof theUST in thePhaseifi field investigation. The
approximatelimits of the floating petroleumproductplumenear theoil/water separator
are shownin Figure14.
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As shownin Tables4 and 5, a total of 13 COCswere identifiedin Area31 groundwater:
the inorganicsberyllium, lead,manganese,andmercury,and the organicsPCBs(Aroclor
1260),benzene,dioxins, naphthalene,pentachlorophenol,petroleumhydrocarbons,
styrene,toluene, andvinyl chloride, in Table4, someof the maximumdetectedvalues
for COCsin groundwaterareattributableto a groundwater samplecollectedfrom MW
31-9A during PhaseI. This well contained floating petroleum product,and the
groundwatersamplecontaineda sheen ofpetroleumthat influencedthe analytical
results. Therefore,resultsfrom this samplearenot representativeof acthalgroundwater
quality. The affectedresultsareindictedby a footnotein the table,andthenexthighest
detectionis presentedasa moreaccuraterepresentationof groundwaterquality.

Figure 14 showsthe approximatelimits of the floating petroleumproduct,dissolved
manganese,and otherorganicCOCsin the shallowunconfinedaquifer. With the
exceptionof theinorganics berylliumandmanganese,each of theCOCs in groundwater
exceededdrinking waterscreeningcriteria near the oil/waterseparatorand/orthe UST
and areassociatedwith petroleumfloating on the groundwaterin theselocations. The
COCsassociatedwith the petroleumexceededdrinking waterscreeningcriteriain wells
immediately downgradientof the oil/water separator.

Bis(2-ethylhexyl)phthalatewas detectedaboveregulatorycriteriain a total of two
groundwatersamplesat Area31. Becausebis(2-ethythexyl)phthalateis acommon
laboratory contaminantandis not associatedwith historical activities at thissite, it is not
consideredaCOC.

Beryllium does not appearto be associated withpetroleumfloating on thegroundwater.
Total beiyljium occurredin 1 of 34 samplesand dissolvedberyllium occurredin 1 of 34
samples. The detectionsof total anddissolvedberyllium occurredat stationsOWS-8and
MW31-4, respectively. No known sourcesof betyffium exist. BeiylJium occurredin
Area31 soils at concentrationsno greaterthan 1.7 times the calculatedbackground
concentration.

Manganeseexceededdrinking waterscreening criteria andbackgroundconcentrationsin
15 of 34 total analysesand21 of 34 dissolved analyses.The approximatelimits of the
dissolvedmanganeseplume in the shallow, unconfinedaquiferareshownin Figure 14.
The presence of petroleumin subsurface soilsmay be creatingreducing conditions,
which cancausepartitioningof manganesefrom soil to groundwater.The downgradient
extentof thedissolvedmanganeseplumehas not yet beendefined. Futureremediation
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concentrationsof COPCswere comparedagainstthe site-specificRBSCsto determineif I
thepotentialexistedfor risk andwhat the generalmagnitude of therisk might be. The
COPCsexceedingthe site-specificRBSCsat AreasI and52 and theCOPCsshowing
unacceptablerisk in thebaselinerisk assessmentfor Area31 areconsideredCOCs.
Specificmethodsfor each step(chemical screening,exposureassessment,toxicity
assessment,andrisk characterization)arediscussedin thefollowing subsections. I
7.1.1 ChemicalScreening

The analyticalresultsfor eachareaat OU 5 were evaluatedby a number ofinitial
screeningstepsto identify COPCs. TheseCOPCswerecarried throughthe remainderof
therisk assessmentto quantify risks at OU 5 andto determinethe chemicalsthat
contributemost significantly to overall siterisks. The chemical screeningstepsusedto
establishCOPCsincludedthe following:

• Samplegrouping. For eachenvironmentalmedium,sampleswere selected
thatwere mostrepresentativefor aparticularexposurepathway. For
example, analyticalresultsfor chemicalsin soil samplesfrom the upper
2 feet ofsoil were usedfor current humanexposures, whereassamples
from theupper15 feet ofsoil were usedfor future exposuresbecause
deepersoil might be broughtto the surfaceby future construction
activities.

• Data validation. The quality of the datawas evaluated,in accordancewith
EPA guidance,to assesswhethereachchemicalresultwas suitablefor use
in the risk assessment.Datarejectedbecause of inadequatequality were
not carried forward in the quantitativerisk assessment.

• Nondetectedchemicals. If a chemicalwas not detectedin any of the
samplesfor a particularmedium,the chemicalwas eliminated fromfurther
considerationin the risk assessment.

• Essential nutrients.Certain inorganicchemicalswere not includedin the
risk calculationsbecause theyare essentialnutrientsthat areeither
nontoxicor toxic at only high concentrations.This screeningwas in
accordancewith EPA guidance, whichapproves ofeliminating such
nutrientsfrom the humanhealthrisk assessment.
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• Toxicity. The maximumdetectedconcentrationsin eachmediumwere
comparedwith RBSCsfor residentialuse developedby EPA Region10.
For chemicalsin water, the RBSC designatedby EPA correspondsto a 10.6

- risk level for cancereffects and anHQ of 0.1 for noncancereffects. For
soil andsediment,the RBSCis equivalentto a 101 cancerrisk and anHQ
of 0.1. TheseRBSCsrepresentconservativerisk levels so that significant
risk-causingchemicalswill not be screenedout. -

• - Background. Inorganicchemicalconcentrationsthatwere not eliminated
by comparisonto RBSCswere comparedwith backgroundconcentrations
to determinewhethertheywere presenton site at elevatedlevels.
Backgrounddatafor inorganicswereusedto screenon-sitechemicals
becauseinorganicsarenaturally occurringcomponentsof environmental
media(i.e., soilsandgroundwater). Backgroundscreeningwas not
conductedfor organicchemicalsbecausemost of thesechemicalsare not
normally found in environmental media.

All chemicalsthat still remainedasCOPCsfo]Jowing the chemicalscreeningwere

furtbçr evaluatedin the riskassessment.

7.1.2 Exposure Assessment - -

The purposeof the exposureassessmentwas toquantifypotentialhumancontactwith
COPCsidentified at the site. This was accomplishedby identifying the exposuremedia,
the potentially exposed populations(basedon current and futureland uses),andthe
routes ofexposure;andby quantifyingthe humanintake ofchemicalsfor thesemedia,
populations,andexposureroutes. The exposuresthat were evaluated-aresummarizedin
Table6. - -- - - - -- -

Potentiallyexposedpopulations(receptors)andexposureroutes(pathways)were
- identified for currentand potentialfuture landusesfor each of three areasin 013 5.
Thepopulationsthat wereconsideredat eachareaincluded one or more of the
following: currenton-siteworkers,future industrial workers,future recreationalvisitors,
and future residents. Exposurepathwayspertinent to each area,population,and medium
areidentified in Table6.

In order to calculatethehumanintakeof chemicals,exposure pointconcentrationsmust
be estimated.Exposurepoint concentrationsare the concentrations of eachchemicalto
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bnaseline risk assessment

Notes:
ING

INH

DC

Ingestion
Inhalation
Dermalcontact
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which an individual maypotentiallybe exposedfor each medium atthe site. Exposure
point concentrationswere developedfrom analyticaldataobtainedduring the
investigation.

Exposure pointconcentrationswere calculatedfor both anaverageexposureand a
reasonablemaximumexposure (RME). The RME correspondsto thehighestplausible
degreeof exposurethat may be expectedat asite. The RME concentrationis designed
to behigher than theconcentrationthatwill be experiencedby mostindividuals in an
exposedpopulation. TheRME concentrationwas calculatedas the lesserof the
maximumdetectedconcentration or the95 percentupperconfidence limit (95UCL)on
the arithmeticmean.

The averageexposurescenariowas evaluatedto allow a comparisonwith theRME. The
averageexposurescenariois intendedto be morerepresentativeof likely human
exposuresat thesite. The averageexposurepoint concentrationswere calculatedas an
arithmeticmeanof the chemicalresultsfor a particular medium.

In èalculatingexposurepointconcentrations,a value of one-halfthe samplequantitation
limit was usedfor samplesin which a particularchemicalwas not detected. This
procedureis designedto avoid underestimatingrisks. To avoid overestimation;this

- procedurewasnot appliedto sampleswith abnormallyhigh quantitationlimits. The
approachusedto screenunusuallyhigh detectionlimit datafrom the qualitativerisk
assessmentconsistedof first identifying detectionlimits thatwere elevatedsubstantially
abovethe typical detection limits for agiven chemicalandmedium,and thenelimiiiating
thosedatawith detectionlimits thatexceededthe highestdetectedconcentrationby an
order ofmagnitudeor more. This approacheliminatedfów samplesfrom the dataset
andprovidedmorerealistic exposure pointconcentrations.

Estimatesof potential human intake ofchemicalsfor each exposurepathwaywere
calculatedby combiningexposure pointconcentrationswith pathway-specificexposure
assumptions (forparameters suchas ingestionrate,body weight, exposurefrequency,and
exposureduration) for eachmedium ofconcern. Exposureparametersusedin the risk
assessmentcalculationswere basedon a combinationof EPA Region10 default values
andsite-specificexposureassumptions.More conservativeexposureparameterswere
usedto calculateRME chemicalintakesthanwere usedto calculate averageintakes.
The exposureparameters used at013 5 are shownin Table7. -
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Table 7
ExposureParametersUsed in Human Health Risk Assessment atOU 5

. . .

~IpOBUEC

Vathny Paraweler

. ..

~UnJts

.

i~
St*nMe0 Rdeitenee

Arás2 . . •.•

tS
StenarW Ret net

. . .

I
Ava~ageScenatto~RMF~Seenuxtott Rttkcnte

Contact Exposure
Frequency

ContactRate

Skin Surface
Area

days/yr NA NA Worker 50 (soil) Worker 50 (soil) BPJ

Resident 275
(soil)

Resident350
(soil)

BPJ

Resident 10
(sediment)

Resident20
(sediment)

BPJ

mgjcm3 NA NA Worker 1 Worker 1 BPJ
Resident0.6 Resident1 BPJ

cm2 Worker 1,980 Worker 2,120 EFH 1989

Resident 1,900 Adult resident
3,190 (soil)
Adult resident
5,000 (sediment)

Child resident
3,900 (sediment)
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Table 7 (Continued)
Exposure ParametersUsedin Human Health RiskAssessmentat OU 5

L’posurt

Aieal
RME

AteaSZ Area3l —

liME
.

. Units . &enat~&:.. .Ref*eitce Scenario2
lfrSnee A%CrageSteflflrl& UME.StifflHoa .. .

Soil/Sediment Exposure days/yr Child 2.08 BPJ Adult 250 RAGS 1989 Worke.r 50 Worker 50 BPJ
Ingestion

Dermal
Exposureto
SurfaceWater

Frequency

IngestionRate

.

Exposure
Frequency

.

mg/day.

~
:

days/yr

Adult 250

Child 10
(sediment)
Adult 50

(soil)

~•________

NA

RAGS 1989

RAGS 1989

RAGS 1992

.

.

~
Adult 50

(soil)

NA.

RAGS 1992

Resident 275
(soil)
Resident10
(sediment)

Worker 50

Resident275
(soil)

Resident 10
(sediment)
Worker 50

Resident350
(soil)
Resident20
(sediment)

Worker 50

Resident350
(soil)
Resident 20
(sediment)
Worker 50

BPS

BPJ

RAGS 1992

BPS

BPJ
~
BPS

Resident10 . Resident 20 BPJ
Exposure Time

.

hours/day NA
—________

NA Worker 4 Worker 4 BPS
Resident 1 Resident 1 BPJ

Skin Surface
Area .

cm2 NA
—________

NA Worker 1,980 Worker 2,120 EFH 1989

Resident 1,900 Resident5,000 EFH 1989

31620k9605.040\TBL-7



NAS WHIDBEY ISLAND, OPERABLE UNIT 5 Final Record of Decision
U.S. Navy CLEAN Contract Revision No.: 0
Engineering Field Activity, Northwest Date: 05/21/96
Contract No. N62474-89-D-9295 Page54
CTO 0162

Table 7 (Continued)
Exposure Parameters Used in Human Health Risk Assessmentat OU S

K’~posurt.
~‘ iflnsa~

. .

Patcunetea

. :..

Units

. .Ar~*i. . . At~tS2. . Arèâ3l .~.. ~._____

IRML
SceiurIo~ geM ea&~

RME,
Sthn.WW Rtier~%~eMerug~Seetnrio~RME Scen~rlo2 Reference

Incidental
Ingestion of
Surface Water

Exposure
Frequency

clays/yr Child 2.98 BPJ NA NA NA

IngestionRate mi/day 50 BPJ NA NA NA

Inhalation of
Soil Particulates

Exposure
Frequency

days/yr NA NA Worker 50 Worker 50 BPJ

Resident275 Resident 350 BPJ

Inhalation Rate m3/day NA NA Worker 20 Worker 20 RAGS 1989
Resident 20 Resident 20

Average
Particulate
Cone. (PM1O)

kg/m3 NA NA SE-OS SE-OS Ambient Air
Quality

Groundwater
Ingestion

Exposure
Frequency

days/yr NA NA Worker NA Worker NA

Resident 275 Resident350 BPJ

Ingestion Rate 1/day NA NA Worker NA Worker NA

Resident 1.4 Resident 2 RAGS 1989
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- . Table 7 (Continued)

Exposure ParametersUsed in Human Health Risk Assessmentat OU 5

Lxposure
Patlivmy Patainetir Units

Anal AteaSZ Aiea3l

R1%IJs
SLenario° Refcreuce

RUE
Seen4do2 Reference Merage$t~enarkrR3~1EScend’w Referetice

Dermal
Exposureto
Groundwater

Showering

Exposure
Frequency

days/yr — NA

—

NA Worker NA Worker NA

Resident 275 Resident 350 BPS
Exposure Time hrs/day NA NA Worker NA Worker NA

Resident 0.12 Resident 0.17 BPJ

Skin Surface
Area

cm2
. .

NA

— .

NA . Worker NA Worker NA

Resident 20,000 Resident 20,000 EFH 1989

Inhalation of
Volatiles From
Groundwater

Exposure
Frequency

days/year
.

. NA NA
.

Worker NA Worker NA

BPS
.

Resident275
.

Resident 350

Indoor -

InhalationRate
m3/day NA

—

NA Worker NA Worker NA
EFH 1989

RAGS 1989

Resident 15 Resident 15

Water to Air

Factor ~ACF)

l/m3

~

NA

.

NA Worker NA

Resident 0.5

Worker NA

Resident 0.5
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Table 7 (Continued)
ExposureParameters Used in Human Health Risk Assessmentat OU S

Exposure
P41M4y Varame;er Units

Aieal AieaS2 Area3l
RMC

StenarW Refereiice
lIME

ScenarW Reference AverageScenado~R1~W%enurW Reference
All Pathways Exposure

Duration
years Child 6 ER 11989 Adult 25 RAGS 1989 Worker 25 Worker 25

Resident 9 Resident 30 RAGS 1989Adult 25 RAGS 1989

Adult 24

Child 6

BodyWeight kg Child 38.5 Anderson
1985b

Adult 70 RAGS 1989 Adult 70 Adult 70 RAGS 1989

Adult 70 RAGS 1989

AveragingTime
Carcinogenic

days 25,550 RAGS 1989 25,550 RAGS 1989 2,550 25,550 RAGS 1989

AveragingTime
Noncarcinogenic

days Child 2,190

Adult
9,125

RAGS 1989 Adult 9,125 RAGS 1989 Worker 9,125 Worker 9,125 RAGS 1989

Resident 3,285 Resident 10,950

aThe average scenario andthe RME scenario columnsshow the case (e.g.,worker) and the exposureparameter (e.g., 50). The units in which the

exposureparameters are expressedare shown in the third column.
~ E.; N. Browne;S. Ramig;T. Warn,Developmentof StatisticalDistributionsor Rangesof StandardFactorsUsedin Exposure Assessments,

U.S. Environmental Protection Agency, Exposure AssessmentGroup, Office of Flealthand Environmental Assessment. 1985.
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Table 7 (Continued)
Exposure ParametersUsed in Human Health Risk Assessmentat OU S

Notes:
BPS Best professionaljudgment
EFH 1989 ExposureFactorsHandbook USEPA 1989
RAGS 1989 US EPA RiskAssessmentGuidancefor Superfund,PartA. (1989), Part B (1992)
RME Reasonablemaximum exposure
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7.1.3 Toxicity Assessment I
A toxicity assessmentwas conductedfor the COPCsto quanti~zthe relationshipbetween
themagnitudeof exposureand thelikelihood or severityof adverseeffects(i.e., dose-
responseassessment).The toxicity assessmentalsoweighedthe availableevidence
regardingthe potential forchemicalsto haveadverseeffects on exposed individuals(i.e., I
hazardidentification).

Toxicity valuesare usedto expressthe dose-responserelationship and aredeveloped I
separatelyfor cancereffectsandnoncancereffects. Toxicity valuesarederivedfrom
either epidemiologicalor animal studiesto which uncertaintyfactorsare applied. These
uncertaintyfactorsaccountfor variability amongindividuals, aswell as for theuse of
animal datato predict effectson humans. The primarysources oftoxicity valuesare
EPA’s Integrated RiskInformation System(IRIS) database and HealthEffects
AssessmentSummaryTables(HEAST). Both IRIS andHEASTwere usedto identi~’
the toxicity valuesusedin the OU 5 risk assessment.

Toxicity values for cancereffectsare referredto ascancer slopefactors(CSFs). CSFs j

havebeendevelopedby theEPA for estimatingexcesslifetime cancerrisks associated
with exposureto potentialcancer-causingchemicals(carcinogens).CSFs,which are
expressedin units of 1/(mg/kg/day),or (mg/kg/day)-’, aremultiplied by the estimated
daily intake of a potentialcarcinogento provide an upper-boundestimateof the excess
lifetime cancerrisk associatedwith exposureat thatintakelevel. The upper-bound
estimate representsa conservativeestimateof risk calculatedfrom the CSF. This
approachmakesunderestimationof theactual cancerrisk highly unlikely.

Toxicity valuesfor noncancereffects arereferredto asreferencedoses(RfDs). RfDs,
which areexpressedin units of mg/kg/day,areestimatesof acceptablelifetime daily
exposureslevels for humans,including sensitive individuals.Estimatedintakesof COPCs
(e.g., the amountof a chemicalthat might be incidentally ingestedfrom soil) are
comparedwith theRE) to assessrisk.

Toxicity valuesareonly availablefor the oral and inhalationpathways. The EPAhas
not publishedtoxicity valuesfor dermal contactexposuresandrecommendsusing the
oral toxicity valuesto evaluatethe dermalpathway. In calculatingchemicalintakesfor
dermalexposures,theoral valuesareadjustedby an absorptionfactor, whichcorrectsfor
the percentageof the chemicalthat is absorbed throughthe skin (comparedwith direct
oral ingestion).
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The EPA doesnot currentlyprovide a toxicity value for leadbecauseof its unique
toxicity characteristics.As analternativeto the traditionalrisk assessmentapproach,the
EPA haspublishedrecommendedacceptable screeninglevels for lead. At thetime of
thebaselinerisk assessmentfor Area31, theselevels were 500 mg/kg for soil and
15 pg/L for drinking water. The recommendedleadlevels for the screeningrisk
assessmentfor Area I and Area52 were 400mg/kg for soil and15 pg/L for drinking
water. Lead concentrationsat thesesiteswere comparedwith the respective
recommendedleadlevels to determinerisks from lead.

Petroleumhydrocarbonswere detectedin soil at Area31 above the MTCA MethodA
cleanuplevel for TPH in soil. Whereasa toxicity value for TPH is not availablein IRIS
or HEAST, the EPA hasdevelopedprovisionalRfDs for TPH-JP-5andTPH-gasoline.
Petroleumis acomplexmixture of hydrocarbons,many ofwhich can contributeto
detectableTPH concentrations.TheprovisionalRiD for TPH-JP-5wasusedto evaluate
potentialrisks at Area31 becausethis would havebeenthe most commonlyusedfuel at
the site.

7.1.4 RiskCharacterization

A risk characterizationwasperformedto estimatethelikelihood of adversehealth
effectsin potentiallyexposedpopulations. The COPCswere evaluatedin the risk
characterizationto determine ifanyof the COPCspose unacceptablerisk to human
health. Thosethatposeunacceptablerisk are consideredCOCs.

The riskcharacterizationcombinesthe information developedin the exposure
assessmentandtoxicity assessmentto calculaterisks for cancer andnoncandereffects. In
the focusedhuman healthrisk assessmentsfor Area 1 and Area52, the risk
characterizationinvolved comparingdetected concentrationsof. COPCsagainstthe site-
specificRBSCsto determine if the potentialfor risk existedandwhat the general
magnitudeof the risk might be. Inthebaseline human healthrisk assessmentfor
Area31, the risk characterizationdetermined quantitativerisk estimatesfor each
chemicalin eachmedium. Becauseof fundamentaldifferencesin themechanisms
throughwhich carcinogensandnoncarcinogensact, risks were characterizedseparately
for cancer and noncancereffects. The discussionsbelow explain howthe resultsof the
risk characterization areexpressed.

31620\960$.OtO\TEXT



NAS WHIDSEY ISLAND, OPERABLEUNIT S Final Record of Decision
U.S.NavyCLEAN Contract RevisionNo.: 0
EngineeringField Activity, Northwest Date: 05/21/96
Contract No. N62474-89-D-9295 Page60
CTO 0162

Areas 1 and 52

In the focused riskassessment,thepotentialfor significantnoncancerhealtheffectsor
unacceptablelifetime cancerriskswas evaluatedby comparingdetectedconcentrations
of COPCsagainstthe site-specific RBSCs. Theexposureassumptionsusedto develop
the site-specificRBSCswere discussedin Section7.1.2. The targetrisk levels for the
site-specificRBSCswere an HQ equalto 0.1 and acarcinogenicrisk of 1.0 x ~
Chemicalsdetectedat concentrationsbelow the RBSCswere determinedto poseno
significant risk. Conversely,chemicalsdetectedat concentrationsgreaterthanthe
RBSCswere assignedapotentiallyunacceptablerisk andwere consideredCOCs.

Area 31

In the baselinehumanhealthrisk assessment,the noncancerand cancerrisks were
evaluatedseparately.

NoncancerRisks. The potentialfor adversenoncancereffects from a single chemicalin
a single mediumis expressedasan HQ, which is calculatedby dividing the averagedaily
chemicalintakederivedfrom the chemicalconcentrationin the particularmediumby the
RID for the chemical. The RID is a dosebelowwhich no adversehealtheffectsare
expectedto occur. An HQ lessthan 1.0 is consideredacceptableby theEPA.

By addingthe HQsfor all chemicalswithin a mediumand acrossall mediato which a
given populationmay reasonablybe exposed,ahazardindex (HI) can be calculated.
The HI representsthe combinedeffectsof all thepotential exposuresthat may occurfor
the exposurescenariobeingevaluated. An I-il less than 1.0 is considered acceptableby
theEPA. Chemicalsthat contributedsignificantly to an HI greaterthan 1.0 were
consideredCOCs.

CancerRisks. The potentialhealthrisks associatedwith carcinogensis estimatedby I
calculatingthe increased probabilityof an individual developingcancer duringhis or her
lifetime asa result ofexposureto a carcinogenicsubstance.Excesslifetime cancerrisks
are calculatedby multiplying the CSF by the daily chemical intake averagedover a
lifetime of 70 years.

These cancerrisk estimatesareprobabilitiesthat areexpressedas a fractionless than
1.0. For example,an excesslifetime cancerrisk of 0.000001(or 10.6) indicatesthat, as a
plausibleupper-boundestimate,an individual hasa one-in-one-millionchanceof I
3 1620\9605040\TEXT 1
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developingcanceras aresult ofsite-related exposureto a carcinogenover a 70-year
lifetime underthe specific exposureconditionsat thesite. An excesslifetime cancerrisk
of 0.0001 (or io~)representsa one-in-ten-thousand chance.The EPArecommendsin
the NCPa target cancerrisk range of0.000001 to0.0001 (or 10.6 to 10~)for CERCLA
sites (40 CFR300). Chemicalsthat contributedto a cancerrisk greaterthan 1.0 x 1O~
were consideredCOCs.

7.1.5 Results

Areas 1 and52

For Area 1 and Area52, the screening levelrisk assessthentfound no potentialfor

significanthumanhealthrisks, andno humanhealthCOCsweredefined.

Area 31

For Area31, the baseline riskassessmentfoundpotential human healthrisks. Tabip 8
summarizesthe results ofthe risk assessmentfor each exposurescenario. Thisrisk
assessmentis basedon the PhaseI andPhaseH environmentaldata,summarizedin
Table4. Analytical resultsfrom groundwatersamplescollected atMW31-9A were not
includedin the riskassessment,becauseit was assumedthat adrinkingwaterwell *ould
not beinstalledwhere therewas floatingpetroleum productand that therewould be a
clearhumanhealthrisk if sucha well were installed.

No cancerrisks in excessof 1.0 x io~wereidentified for any of the scenariosevaluated.
The cancerrisks for all of the scenariosfell within the 106 to i04 targetrangeof risks of
potentialconcern. The RME cancerrisks for future residentswere near theupperend
of thetargetrisk range. Cancerrisks for both currentworker scenariosand the average
future-residentscenariowerenearthelower end ofthe targetrisk range.

The potentialnoncancerrisk for the future residential scenarioat Area31 exceededan
HQ of 1.0 for manganesein groundwater.

The reasonablemaximum exposurefor leadfor Area 31 indicatesthat thereis not a
significanthumShealth riskfrom exposureto leadin soils or groundwater.However,
leadwas detected in one sedimentsample(834 mg/kg lead)and oneashsample
(544 mg/kg lead)at levels thatexceedthe EPAsoil actionlevel of 500mg/kg andthe
MTCA A level of 250mg/kg. The ashsamplewas collectedfrom the ashpile southwest
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Table 8
Summary of Potential Human Health Risksand COCs at Area 31

•

ExposureSeenarià

R\IE
Cumulatne

: Ri~k: :

Chemic4s of Conceru :
in SpecificMedia

:11 . Sdill j Groundwater

Current On-Site Worker
Reasonablemaximum exposure—noncancer

Reasonablemaximum exposure—cancer

Average exposure—noncancer
Average exposure—cancer

Future Resident
Reasonablemaximumexposure—noncancer HI = 6.3 NA Manganese
Reasonablemaximumexposure—cancer CR 6.0 x 10~ Dioxins/furans,

PAHs, PCBs
Dioxins/furans

Averageexposure—non-cancer HI = 3.5 NA Manganese

Averageexposure—cancer CR = 3.0 x 10° Dioxins/furans,
PAHs

Dioxins/furans

I
I
I
I
I
•1
I

Notes: I
CR Cancer risk
HI Hazard index
NA Not applicable. No chemicalsin this medium posesignificant risk.
NE Groundwater was not evaluated as an exposurepathway under the current on-siteworker

scenario.
PAHs Polycydic aromatic hydrocarbons
PCBs Polychlorinatedbiphenyls

of the undergroundstorage tank andthesurfacesedimentsfrom theditch that borders
the ashpile. The samples collectedin this areaare theonly samplesfound to exceed
recommendedguidelines. Therefore,this areais identified as a“hot spot” wherethere
maybe a potential human healthrisk dueto contactwith the ashmaterial ortheditch
surfacesediments.

Also, although numericrisk estimateswere not madebasedon samplesfrom the
monitoringwell that containedfloating petroleum product,thepetroleumwould present
a risk if a drinking waterwell were installedat Area 31.

I
I
I

I
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In summary,basedon Phase I andPhaseII data,manganesein groundwaterandfloating
petroleumproductin Area31 groundwater pose potentiallyunacceptablehumanhealth
risks if groundwateris used asasource ofdrinking water. Leadconcentrationsin an
isolatedareaof ashand adjacentsedimentcouldposepotentialhuman healthrisks.

Additional groundwatersamplingoccurredafter therisk assessmentwas completed.
During groundwatersamplingin 1995 in Area 31, five additionalorganicchemicalswere
identified as COCs(chloroform, 1,2-dichloroethane,styrene,vinyl chloride,and
pentachiorophenol).The maximum detected groundwaterconcentrationsfor thesefive
chemicalsarecomparedto the EPA Region10 groundwaterRBSCs(which are set at
iO~carcinogenicrisk) in Table9. Three of thefive chemicalssignificantly exceedthe
RBSC, indicating that the groundwater cancer risk maybe greater than1.OE-04 in the
locations of these exceedances.However, the exceedancesoccurred immediately
downgradient(within 50 feet) of theoil/water separator and floating petroleumproduct.,
plume, wherethereis alreadya presumedrisk becauseof the presenceof floating
petroleumproduct.

Table 9
Maximum DetectedGroundwaterConcentrations(Area 31) Compared With Default

Groundwater RIBSCs for ChemicalsNot Included in 1992 BaselineHHRA

• • • : • •: • • :••

• : • • • • •: • • :

•••1 Ma~mnmD~tected•

Contentr.dton
• • • •~g/~ • •:t

• EPA RegiewtO:
Grountater RBSC

• • : ,c/L •

flLl._~C.......
‘_LILUI USUS UI

— I flfl1
I • U~.I

1,2-Dichloroethane 0.8 0.197
Styrene 2 227
Vinyichloride 4 - 0.0282
Pentachlorophenol 7 0.00071

7.1.6 Uncertainty

The accuracyof the risk assessment dependson the quality andrepresentativenessof the
dataandassumptionsthatareused. Thebaselinerisk assessment isprimarily a
decisionmaking toolfor usein assessingthe needfor remedialaction. The resultsof a
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baselinerisk assessmentarepresentedin termsof the potentialfor adverseeffectsbased
on a number ofvery conservativeassumptions.The tendencyto be conservativeis an
effort to err on the side of protection ofhuman health.

UncertaintyAssociatedWith Toxicity Assessment

Uncertaintiesassociatedwith the toxicity assessmentare thesamefor both the focused

andbaselinerisk assessments.

For carcinogens,CSFs forprobable orpossiblehumancarcinogensaregiven the same
weight as known humancarcinogens. CSFsderivedfrom animal dataareequally
weighted with thosederived from humandata. Uncertaintiesin the combinedrisks are
alsocompoundedbecauseCSFs for variouschemicalsdo not have equalaccuracyor
levels of confidenceandarenot basedon the sameseverityof effect. These factorsmay
result in anoverestimationor underestimationof risk. BecauseCSFstypically
correspondto the 95UCL of the meanprobability of carcinogenicresponse(i.e., upper-
bound estimates),CSFsareinherentlyoverly conservative. In addition, the assumption
that any exposureto acarcinogenposessomedegreeof risk is unproven,andit is
possiblethat low levels of somecarcinogensmay not actuallyposeanyrisk at all.

Becausechemical-specifictoxicity dataarelimited for most carcinogenicPAH
compounds,the CSFfor benzo(a)pyrenewas usedas asurrogatefor all PAH compounds
thatare classifiedas probable humancarcinogens.Because benzo(a)pyrenemay be the
most potentcarcinogenicPAH, this practicemay overestimaterisks.

For noncarcinogens, RfDsfor different chemicalshavevarying degreesof confidence
associatedwith them becauseof variationsin theamount andquality of toxicity
informationand theuncertaintyandmodif~ringfactorsusedin developingthem. For
example,an HQ greaterthan 1.0 for a chemicalwith an RfD thatincorporatesa high
uncertaintyandwas derivedfrom dataof questionablequality may be oflessconcern
than thesameHO for achemical witha better-definedRE).

A variety of chemicals weredetectedduring the RI for which toxicity valuesarenot
available. For example,toxicity data(RIDs) arenot availablefor lead andonly
provisional toxicity dataareavailablefor petroleumhydrocarbons;therefore,theywere
excluded fromthe HI calculations. Theft exclusionmay resultin an underestimationof
the noncancerrisks.
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Risk associated withdermalcontactwith soil and sedimentwas not evaluatedfor VOCs
becausecompetitionbetweenvolatilization and absorptionis expectedto make dermal
absorptionminimal. Thereis moderateto high uncertaintyregardingthemethodology
and absorptionrates usedfor the dermalpathway,especiallyfor exposuresto water.
Dermalabsorptionvaluesusedfor soil and sediment are notchemical-specificbut are
basedon chemicalclass. Dermalabsorptionis dependenton theamount oftime the
skin is in direct contactwith achemical. Therefore, anexposureparameterthat
incorporatestime is neededto estimatedermalintake of achemical. However,the
method ofestimatingdermalabsorptionfrom soil and sediment does notconsiderthe
duration ofcontact, increasingtheuncertaintyassociatedrisk estimatesfor dermal
absorption. a

Uncertainty AssociatedWith ExposureAssessment -

For both thescreeninglevel andbaselinerisk assessments,conservative approacheswere
usedto selectpotentialcurrentand future receptors andexposurepathwaysto be usedin
calculatingrisks. At Area31, currentworker, recreational,and futureresidential --

receptorswere evaluated. Very little, if any, on-siteworker exposurecurrentlyoccursat
Area 31, and recreational and residentialexposuresmay never occurunlessthe baseis
closedand theareais developedfor residentialuse. At Area 1, arecreational(child
visitor) scenariowas evaluated,andat Areas I and52, an industrialworker scenariowas
evaluated. In all cases,the frequencyandduration of exposurethatwere assumedin
order to derivethe site-specificRBSCswere conservative.Industrialworker exposureat
Area I thay never occurunlessthe landfill is developedin the future.

Exposurepoint concentrationsof chemicalsat thesite were assumedto remainconstant
for theentireexposure duration.No degradationor othernaturallossesof chemicals
(e.g., migrationor dilution) were assumedto occur. Theassumptionof. a static chemical
concentration for the entire exposureduration introducesa conservativebiasfor
chemicalsthat undergo environmentaldegradation,migration,or immobilization.

In theArea 31 baselinerisk assessment,manyof the exposureassumptionsaredefault
valuesin EPA Region10 guidance. The RMEparametersused toevaluate exposures
areintentionally conservativeto ensure thatsite risks are notunderestimated.In
recognitionof this, theEPA Region10 guidancespecifiesthat averageexposuresare
alsoto be quantified. Exposuresdiffered significantly betweenthe averageandRME
scenario. Mostexposureparametersusedin theRME scenariowere overestimates,
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whereasparametersfor the averageexposurescenariowere morerepresentativeof I
typical exposures.

UncertaintyAssociatedWith Risk Characterization

In the focused riskassessmentfor Areas 1 and52, the site-specificRBSCswere
comparedagainstthe maximumdetectedconcentrationsof chemicalson site. While
useful asa screeningprocedureto eliminatechemicals,this may overestimateany actual
exposurethat would occuron a regularbasisat the site. I
In the baselinerisk assessmentfor Area31~RME andaveragerisks were calculated.
Becausethe RMIE scenariois designedto representthe upper-bound estimateof
probableexposureand is intentionallyconservative,RME risk estimatesmay be
overestimates.Averagerisks maybe morerealisticbut arestill expectedto represent
conservativerisk estimatesfor a typical receptor. Cancerandnoncancerrisks are
summedin the riskcharacterizationprocessto estimate potentialrisks associated with
the simultaneousexposureto multiple chemicals. The assumptionthat risks from
exposureto multiple chemicalsareadditive doesnot address potentialsynergistic
(greater thanadditive) or antagonistic(lessthanadditive) interactions.

In summary,the probability that humanhealthrisks wereunderestimatedis low, andthe
likelihood thatrisks wereoverestimatedis high. Estimatedfuture risks arehighly
uncertainfor the following reasons: (1) future land useassumptionsarehypothetical
(i.e., exposuremay neveroccur),and(2) the magnitude offuture exposure-point
concentrationsis unknown.

7.2 ECOLOGICAL RISKASSESSMENT

A habitatassessmentandfocusedecologicalrisk assessmentwere conductedfor Area 1.
A qualitative assessmentwas conductedfor Area52, anda quantitativeecologicalrisk
assessmentwas conductedfor Area 31. The methodsused and themajor conclusionsof
theseassessmentsaresummarizedin the following subsections.

7.2.1 Area 1

The habitatassessmentandfocusedecologicalrisk assessmentwereperformedto

evaluatethe currentstatusof the habitatsin Area 1. The overall risk assessment
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methodologycomparedthemaximumdetectedchemicalconcentrationsto ecological
RBSCsand backgroundconcentrations.Thethreemediainvestigatedwere surfacesoil,
surfacewater(in thewetlandsand stormsewer),andfreshwatersediment.

Methods -

HabitatAssessment.Two qualitativebiological surveysof thebeachandintertidal zone
were performedat Area 1, the firston August5, 1994, by UIRS, and the secondon
May 15, 1995,by the EPAandURS. Comparison-of the resultsof the two surveysshows
alargedegreeof similarity in the speciesobserved. Becausemarinebiologists fromtwo
different organizationshaveidentified essentiallythe samespeciesandcertainly the
samemajor taxonomicgroupsduring two different surveys,it is likely thatthe most
abundanttaxahavebeencataloged. Neithersurveyattemptedto quantify species
abundance.

FocusedEcological RiskAssessment. Becausethe ecologicalrisk assessmentwas
developed at ascreeninglevel, theapproach variedfrom the four-partprocedure(data
evaluation,exposureassessment,toxicity assessment,risk characterization)found in most
quantitativeassessments.The approachusedfor this focused riskassessmentwas to
compare maximumdetectedchemicalconcentrationsfoundin Area 1 with conservative,.
media-specificecologicalRBSCs. Chemicalsexceedingtheft respectiveRBSCs and
backgroundconcentrationswere consideredCOCs. Ecologicalassessmentand - -

measurementendpoints werenot used inthis approach:

RBSC Selectionfor SurfaceWater. FreshwaterRBSCswere selected to behighly
protectiveof awide variety of aquaticorganisms.Theywereobtainedfrom anumber of
sourcesandselectedaccordingto the following hierarchy:

(1) Freshwaterchronicambientwaterquality criteria(AWOC) (U.S. EPA
- 1991)

(2) Freshwaterchronic lowest-observed-effects level(LOEL) (U.S. EPA 1991)

(3) The lower of either themarinechronicAWQC or 0.2 times the freshwater
acuteAWOC (U.S. EPA 1990) - -

(4) 0.2 timesthe freshwater acute LOEL(U.S. EPA 1991)

31620\9605.040\TEXT



I
NAS WHIDBEY ISLAND, OPERABLE UNIT 5 Final Recordof Decision I
U.S. Navy CLEAN Contract RevisionNo.: 0
EngineeringField Activity, Northwest Date: 05/21/96
ContractNo. N62474-89-D-9295 Page68
(TO 0162

(5) The lowest chronicLOEL availablefrom the aquatictoxicity literature 1
(6) 0.2 times the marineacuteAWQC (U.S. EPA 1991) I
(7) 0.04 times anLC50 or other lethal endpoint

RBSC Selectionfor Freshwater Sediment. Freshwater sedimentRBSCswere selectedto
be highly protective of a wide variety of aquatic organisms.RBSCsfor freshwater
sedimentwere obtainedfrom a variety of sourcesand selectedaccordingto the following
hierarchy:

(1) Effects range-low(ER-L) (Long andMorgan 1990) 1
(2) Marine sedimentquality standards(SOS) (WAC 173-204-320)

(3) Equilibrium partitioning(EqP) for non-ionicorganicchemicals (DiToro
et al. 1991)

RBSC Selectionfor Soil. Two methodswere usedto determineRBSCsin soil—onefor
organiccompoundsand onefor inorganicsubstances.For organiccompounds,a
model-basedapproachwas used. Potentialexposurewas estimatedby using a model for
maximallyexposed surrogatevertebratespecies.The speciesselectedwas the masked
shrew (Sorexcinereus),which is exposedto soil-bornechemicalsthroughthe ingestionof
soil andearthworms. That maximumdosewas thencomparedwith aconservative
toxicity value to calculatea chemical-specificRBSC. The samemodel-basedapproach
was evaluatedfor calculatingRBSCsfor inorganicsubstances;however,the resultant
RBSCswere 0.14 to 0.02 times the averageconcentrations ofthe respectiveelementsin
soils of the United States. Therefore,the model-based approachwas found unsuitable
and asubstituteapproachwas employed. For inorganicsubstances, RBSCswere
developedby reviewingsoil invertebrateand planttoxicity information. The database
comprised108 toxicity valuesfor 17 inorganicsubstances.Themost conservative
publishedtoxicity valuewas selectedas the RBSC for inorganicsubstances.

Detected concentrations ofinorganic chemicalswere alsocomparedwith background
concentrations.Whereasa small percentageof sedimentsrepresentsfluvial deposits,in
generalthe materialsampledassedimentrepresentssoil from thefill materialplaced
over thelandfill and notsedimentstransported andreworkedby fluvial processes(as
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would usuallybe the case). Backgroundconcentrationsfor soil were used. No
backgroundconcentrationsareavailablefor surface water.

To potentiallyposean ecologicalconcern,the chemicalsmust exceedboth ecological
RBSCs and, wherebackgroundconcentrationsareavailable,the background
concentrations. - -

Results - - - -

Habitat Description. Area 1 comprisesthreehabitattypes: (1) anapproximately ‘A-acre
wetlandarea, characterizedasamarshor swamp,(2) a drainageditch about100 feet
long that drainsthe wetland,and(3) an approximately6-acreuplandcoveredlandfill.
Thewetlandand drainageditch havetwo sources:groundwater dischargeand runoff
from a stormsewerdraining SaratogaStreet andPrincetonStreetalongthewestern edge
of the base(Figure 2). -Thewetlandusually containssaturatedsoil, but it may contain
surfacewaterduring the latefall and winterwhen precipitationis high. It is covered~by
grassesandrushes. Flows in the drainageditch areintermittentin responseto
precipitationevents;therefore,it is unlikely to provide habitat suitablefor aquatic -

species.Exceptwhenthe drainageditch carriesrunoff duringprecipitation periods,its
habitat type resemblestheupland habitat oftheremainderof Area 1. - This areais not
considereda critical habitatfor endangeredspecies.

The uplandareais coveredby 3 to 4 feetof soil fill that supportsintroducedlow-lying
grasses.Birds using theareainclude killdeer (observedwith chicks),northernharriers
(marshhawks),swallows,meadowlarks,and seagulls. An eagleroosthasbeen -

catalogedabout1 mile southof Area 1 on a headlandpoint, and eagleshavebeen
observedat Area 1. Rabbits and asmall groundmammal (probablya shrewor a mole)
havebeenobserved-at Area 1. -

The beach andintertidal benthicenvironmentbelow Area Iis a high-energy
environmentwith no coveror topographicrelief. It does not provideparticularly good
habitatfor most speciesof marine life. Most of thebeachconsistsof cobblescoveredby
sand. The approximately10-foot-highbluff areaof the landfill that existsalongthe
length of thebeachis above thehigh-tideline andunavailable tomarinespecies,except
for thosethat can live in the splashzoneabovethe high-tideline. The lack of relief - -

meansthatno tidepool habitatis availableat thebeachbelowArea 1, althoughafew
small tide pools existto thesouthof Area 1. Sevenspeciesof marinealgaehavebeen
identified in the intertidalbenthicenvironment ofArea 1. Predominantspeciesof
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ma~ealgae include sealettuce(Lilva fenesfrata),bull kelp (Nereo~stisluet~ana),and I
wing kelp (A(aria mwginata). Twelve speciesof marine invertebrateshavealsobeen
observed. Predominantspeciesof marineinvertebratesinclude acornbarnacles(Balanus
glandula)attachedto rocky substrate,and sand fleas(Traskorchestiatraskiana),
amphipodsthat dwell in piles of drying algaeat thehigh-tideline.

Four bird specieshavebeenidentified on thebeach: killdeer (Charadriusvocifems),
glaucous-wingedgulls (Larizsglaucescens),Fleermann’sgulls (Larus heermanni),and
northwesterncrows (Corvuscaurinus). I
FocusedEcologicalRiskAssessment.Table 10 presentstheresultsof thefocused
ecologicalrisk assessmentfor Area 1. In soil, sevenchemicals (allinorganics)were
detected atconcentrationsexceedingtheRBSCs: cobalt, copper,cyanide,lead,
manganese,nickel, andzinc. In surfacewater, 10 chemicalswere detectedat
concentrationsexceedingthe RBSCs: Aroclor 1254, Aroclor 1260, cadmium,chromium,
copper,bis(2-ethylhexyl)phthalate,mercury,2-methylnaphthalene,vanadium, andzinc.
In sediment,six chemicals,a majority of thosedetected,exceededthe RBSCs:
Aroclor 1254, copper,bis(2-ethylhexyl)phthalate, lead,nickel, andzinc. With the
exceptionsof beryllium andselenium,all of the inorganicchemicalsdetectedin soil
exceededtheft respectivebackgroundconcentrations.With the exceptionof beryllium,
cobalt, andmanganese,all of theinorganicchemicalsdetectedin sedimentsexceeded
theft respectivebackgroundconcentrations.

The WhidbeyIsland backgroundconcentrationfor manganesein soil substantially I
exceedstheRBSC for sediment,whereasthe maximummanganeseconcentration
detectedin sedimentat Area1 only slightly exceededthe RBSC. Given thisrelatively
high backgroundconcentration,it would be likely for the concentration ofmanganeseto
exceedthe correspondingRBSC.

Five chemicalsin surfacewater(barium, cobalt, acetone,carbondisulfide, and I
4-methylphenol)andfive chemicalsin sediment(barium, beryffium, cobalt, vanadium,
and acetone)do not haveecologicalRBSCsbecauseof a lack of toxicity information.
Therefore,potentialrisks maybe underestimated.

Cyanidewas detectedtwice in threegroundwatersamples. The concentrationswere
25.8 ~zg/Lat MW-18 and152.0 ~g/L at MW-103. A duplicatesamplewas collected from
MW-103, andcyanidewas not detected at alevel abovethe detection limit of10 ~zg/L.
The marine acute ambient waterquality criterion for cyanideis 1.0 çcg/L, suggestinga
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Ecological Risk-BasedScreeningSummary at Area 1
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potentialimpact to intertidal organismsif exposedto concentrationsfound in
groundwater. However,a high-energybeachandintertidal habitatis presentalongthe
interfaceof Area 1 and thestrait. Cyanideis probablyattenuatedto a moderate degree
whenmoving from the inland monitoringwelis to the dischargepoint in the intertidal
zone. In addition, cyanidereleasedinto marinewatershas low persistence becauseit is
readily volatilized anddegraded. Therefore,it is unlikely that cyanideenteringPuget
Soundin groundwater from Area1 would affect pelagic(openwater) marineorganisms.
The field inspectionof theintertidal zoneoff Area 1 did not show anysignsof impact to
marine life. While the field inspectionswerelimited in scopeandwere not intendedto
take theplace of abioassay,the field inspectionsprovideda limited qualitative review,
which was deemed appropriategiventhe conditionsat the site.

Groundwaterdischargesinto the intertidalzone. The RME concentrationof cyanide,
basedon three samplesfrom two locations,is 152~cg/L. Actual concentrationsof
cyanidein theintertidalzonemay be much lower, asaresult ofdilution and
contaminantlossmechanisms.However,groundwaterseepsin the intertidalzonehave
not yetbeenanalyzedfor cyanide.

If cyanideconcentrations in the intertidal zoneexceedtheambient waterquality
criterion for cyanide (1.0~tg/L),certainsensitiveintertidal species maybe atrisk. The
limited biological surveyfound thatnormalcommunitiesof plants andanimalsare
presentin theArea 1 and Area52 intertidal zone, withno apparentadversevisual
effects. Becausethis is a high-energybeach,the existingintertidal speciesarelimited to
marinealgae,barnacles, sandfleas, etc. If cyanidewere toaffect the intertidalspecies,
the reduced populations of intertidalspeciescould causeotherspeciesthat feed on the
intertidal speciesto foragefor their food at otherlocations.Bioaccumulationof cyanide
in animalsat higher trophiclevels is not expected,and thus risks tohigher trophiclevel
organismsarenot quantifiable,but areexpectedto be minimal. - -

Summaryand Conclusions

In soil, sevenchemicalsexceededbothbackgroundconcentrations andecologicalRBSCs:
cobalt, copper,cyanide,lead,manganese,nickel, andzinc. Concentrationsof cobalt,
manganese,and nickelexceededthe RBSCsin only 1 of 14 soil samples. The 95UCL
for cobalt (14.2 mg/kg),manganese(703mg/kg), andnickel (87.6mg/kg) did notexceed
the ecologicalRBSCs(i.e., 20mg/kgfor cobalt, 1,200 mg/kg for manganese,and
170 mg/kgfor nickel), suggestingthatthe maximumdetectedconcentrationsusedin the
risk assessmentwere not representative of theentire6-acrelandfill. In addition,
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concentrationsexceedingRBSCs werefound at depthsnot availableto mammalsand
birds. For example,cobaltand manganesewere detectedat 5 to 6.5 feet bgs and nickel
wasdetectedfrom 0 to 8 feet bgs. Therefore,cobalt, manganese,and nickel detectedin
soil in Area 1 do not poseunacceptableecologicalrisks.

Concentrationsof copper, cyanide,lead, andzinc exceededthe soil RBSCsin greater
than 10 percent ofthesamplescollectedand their 95UC1.salso exceededthe RBSCs.
This evidencesuggeststhat theaerialextentof the RBSC exceedancesis of potential
ecological concern. However,because themajority of soil sampleswere fromdepths
below 2 feet, the maximumdetectedconcentrationsin soils arenot representative of
actual exposuresthat ecologicalreceptorsmight receive. Also, exceedancesfor these
four chemicals shouldbe reviewedin relationto the degreeof uncertaintyassociated
with the ecological RBSCs.

EcologicalRBSCsarebasedon the lowestreasonabletoxicity value found in the
published literature.TerrestrialecologicalRBSCsfor copper,lead, andzinc in soil were
basedon toxicity valuesfor plants andsoil-dwelling invertebrates.The relevanceof
thesevaluesat thissite to higher trophic levels, suchasmammalsandbirds, is unknown.
Plants andinvertebrateshavedifferent sensitivitiesto chemicalsthanthose ofbirds and
mammals. Therefore,it is difficult to makeconclusiveinferencesaboutimpactsto
componentsof the terrestrialecosystemof concern(e.g., mammalsand birds) using
ecologicalRBSCsthat are basedon plant andsoil-dwellinginvertebratetoxicity values.

The ecological RBSCfor cyanidein soil was estimatedusing a food-chainmodelfor the
maskedshrew. This modelestimatespotentialexposureto soilbornechemicalsthrough
the ingestionof soil andprey (e.g., earthworms)andcomparesthat doseto a suitable
mammaliantoxicity value. The chemicalconcentrationin earthwormsis estimatedusing
publishedbioaccumulation factors(BAFs). No chemical-specificBAF was availablefor
cyanide. Therefore,a defaultBAF (3.03) thatwas developedfor non-ionicorganic
chemicalswasused. Cyanideis a highly solubleionic organicchemicalthat is readily
metabolizedby animals. A BAF of 3.03 probablyoverestimatesthepotentialfor cyanide
to accumulatein earthworms. Becausecyanideconcentrationsin soil at Area1 only
slightly exceededthe RBSC of 0.33 mg/kg (four ofeight samplesexceedingthe RBSC
rangedfrom 0.39to 0.68 mg/kg), it is concludedthat potentialecological impactsfrom
cyanideat AreaI areunlikely. I
Ten chemicalsin surfacewater (Aroclor1254, Aroclor 1260, cadmium,chromium,
copper,bis[2-ethylhexyl]phthalate,mercury, 2-methylnaphthalene,vanadium,andzinc) I
31620\9605.040\TEXT
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andsix chemicalsin sediment (Aroclor1254, copper,bis[2-ethylhexyl]phthalate,lead,
nickel, andzinc) exceededbackgroundconcentrationsandRBSCs. The degreeof
exceedancefor somechemicalswas more than an orderof magnitude(e.g., lead in
sedimentexceededthebackgroundconcentrationby a factor of 45 andexceededthe -

RBSCby afactor of 19), suggestingthe potentialfor ecological impactsto specific
organismsinhabitingthe small wetland. However,becausethewetlandis small and
surfacewateris not permanent,organisms contactingsurfacewaterandsedimentare
limited primarily to invertebrates andplants.

7.2.2 Area 52

A focusedecologicalrisk assessmentwasnot performedfor soil at Area52. This area,
which consistsprimarily of buildings andpavedareas,was not screenedbecauseof its
low value as habitat andbecausetheareawith the potentiallycontaminatedmediais not
availableto organisms.No surfacewaterhasbeenreportedin thearea. Chemicals
detected at thesite were limited to subsurfacesoil andgroundwater. Becauseplants and
animalsare unlikely to be exposeddirectly to chemicalsin subsurfacesoil, no risks are
expected from subsurfacesoil contamination.

Theecologicalrisk assessmentfor Area52 groundwaterwas limited to theeffectsof
groundwateras it dischargesinto the marineenvironment.As with Area 1, the
ecologicalrisk from groundwater at Area52 is limited to the effectson the intertidal
marineenvironmentas the groundwaterdischargesinto theStrait ofJuande Fuca.
Chemicalsdetectedin groundwatermonitoringwells in Area52 at concentrations
exceedingmarinewaterquality criteriaare notexpectedto exceedthese criteria atthe
pointof discharge. The semivolatileCOPCsin Area52 groundwater(bis[2- -

ethylhexyl]phthalateandPAIl compounds)will be subjectto a high degreeof retardation
as adsorptionto soil occurs.-Vinyl chlorideconcentrationsin wells nearMW4 arelower
thanthosein MW-4 by a factor of three,demonstratingthat dispersionis significant.
Furtherdilution from tidal effectsis expectedfor all COPCsin groundwater.Although
free-phasepetroleumhydrocarbonsmay be discharginginto the intertidalzone, this has
not beenobserved.No marinewaterquality criteria exist for petroleumhydrocarbons.

If chemicalconcentrationsin the intertidalzoneexceedambient waterquality criteria,
certainsensitiveintertidal speciesmay be at risk. Thebiological surveyfound that
normalcommunitiesof plants andanimalsarepresentin theArea 1 andArea52
intertidal zone,with no apparenteffectsfrom groundwaterdischarge. Becausethis is a
high-energybeach,the existing intertidal speciesarelimited to marinealgae,barnacles,
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sandfleas,etc. If the chemicalsin groundwaterwere to affect theintertidal species,the I
reducedpopulationsof intertidal speciescould causeotherspeciesthat feed on the
intertidal speciesto foragefor their food at otherlocations. Bioaccumulationof Area 52
COPCsin animalsat higher trophic levels is not expected,andthus no risksare expected
to higher trophic level organisms.

7.2.3 Area 31 1
A focusedecological risk assessmentwas conductedat Area31, accordingto both
federal andWashingtonStateguidance. Area 31 is principally terrestrial,with an areaof
seasonallysaturatedsoils resulting froman areaof low topography. Exposure modeling
was usedto evaluatepotentialecologicalrisks. I
Exposuremodelsuse results ofchemicalanalysis,chemicalbiotransferfactors,and
exposurefactorsto provideconservativedoseestimatesfor receptors. Estimateddoses I
arecomparedwith conservativetoxicity referencevalues(TRVs) to evaluaterisk. TRVs
areavailablefor some chemicalsand media. They arenot site-specificandmay,
therefore,leadto erroneousconclusions. I
Methods

Data Evaluation. Data describing chemical concentrations in various mediawere
evaluatedfor inclusion in the risk assessment. Theenvironmentalmatrices include the
biologically activeportion of the soil profile (i.e., soil from the surfacedown to 60 cm,
which is consideredthe maximumdepthfor root penetration,burrowingmammals,and
the majority of soil-dwelling microflora andmicrofauna),the surfacewater, andthe
surfacesediment(i.e., sedimentfrom the surfacedown to 20 cm, whichis the horizon of
greatestbiological activity). Groundwaterwasnot consideredin the ecologicalrisk
assessmentbecauseof the lackof an exposureroute. I
Theaverageand RME concentrationsof chemicalswere estimatedby using the
arithmeticmeanand the 95UCL of thearithmeticmean. When the9SUCLexceeded
the maximum detectedconcentration,themaximumdetectedconcentrationwas usedto
representthe RME concentration.

Chemicaldatawere availablefrom PhasesI andII of the RI. All datawerevalidatedby
the analytical laboratoriesand by an independentcontractor.

3162O\9605 .040\TEXT I



NAS WHIDBEY ISLAND, OPERABLEUNiT S Final Recordof Decision
U.S.Navy CLEAN Contract - - Revision No.: 0
EngineeringField Activity, Northwest Date: 05/21/96
ContractNo. N62474-89-D-9295 Page79
CTO 0162 -

COPC Selection. COPC selection in soil, surfacewater, and sedimentwas basedon the
frequency ofdetection;thenutritional essentialityof mineralsandsalts;a comparison
with background concentrations;anda comparisonwith regulatory criteria,toxicological
guidancevalues,or RBSCs.

ExposureAssessment.Area 31 isprincipally terrestrial, with seasonallysaturated soils in
areas. It is maintainedvoid of trees andis predominantlya grass bushland.Species
known to occur in the areainclude Douglasfir, westernhemlock,westernred cedar,
grandfir, red alder,andbig leaf maple. Commonunderstoiyplants includesalmonberry,
elderberry,salal, Oregongrape,oceanspray,snowberry,and rose. Inelevatedmicrosites,
dense patches ofScotch-broompredominate.Wildlife thatmayinhabit theareainclude
cottontail rabbit andblack-taileddeer. Domesticcatsoriginating from theresidences
located east ofthebasearecommonlyobservedat Area 31. No endangered, threatened,
or uniquespecieshavebeenobservedat Area31. In addition,it is highly unlikely that
speciesof concernlisted for NAS WhidbeyIsland(i.e., bald eagle,osprey,andperegrine
falcon)will useArea31 for an ecologicallysignificantpercentage of timebecauseof..
aircraft activity and thelack of suitablenestinghabitat. - - --

The following receptors and routes ofexposurewere selectedfor evaluationby exposure

modeling: - -

• Root uptakefrom soil by any of avariety of endemicgrasses

• Soil-dwellinginvertebrate(earthworm)

- Ingestionof soil
- Ingestionof vegetation

-- - Dermalsorption from contactwith soil

o Herbivoroussmall mammal(Townsend’svole)

- - Ingestionof vegetation- -

- Incidentalingestionof soil
- Ingestionof surfacewater

S1620\9605.040\TEXT
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• Herbivorous bird(California quail) I
- Ingestionof vegetation
- Incidentalingestionof soil
- Ingestionof soil asgrit
- Ingestionof surfacewater I

• Insectivoroussmall mammal(maskedshrew)

- Ingestionof soil invertebrates(earthworms)
- Incidentalingestionof soil

• Carnivorousmammal(long-tailedweasel)

- Incidentalingestionof soil
- Ingestionof Townsend’svole
- Ingestionof surfacewater

• Carnivorousbird (northernharrier)

- Ingestionof Townsend’svole I
Chemicalintakevia eachroute ofexposurewas estimatedusingequationstaken from

the U.S. Fish and Wildlife Serviceand the EPA.

Results I
Hazard quotientsfor terrestrialreceptorsat Area31 aresummarizedin Table 11.
Generally,an HQ exceeding1.0 indicates somepotential for adverse effects,but due to
the conservativeassumptionsusedin the modeling,actual risks arehighly uncertain for
HQs less than 10. Resultsof exposure modelingshowedthat fourchemicals(lead,
2,3,7,8-tetrachlorodibenzo-p-dioxin[TCDD], N-nitrosodiphenylamine,and 2-butanone)
had RMEHQ5 exceeding1.0 for at leastone receptor. However,risks from two of
thesechemicals(N-nitrosodiphenylamineand2-butanone)areconsideredhighly unlikely
becauseRME HOs areless than 10 and the modelsusehighly conservativeinput
parametersto assessrisk. Ecologicalrisks at Area31 arethereforelimited to the
maskedshrewand areattributableto lead and2,3,7,8-TCDDin surfacesoil.
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Table 11
Summary of Hazard Quotients to Terrestrial Receptorsat Area 31

~b~IUM

bii ~

M~erage
A~et~ageL BMIi I RMI~ AW3gB ~ WsW a~ig~ I ~M3?P

Z3,7,8.TCDD 0.326 0397 <0.1 <0.1 235 4.67 <0.1 <0.1 1130 2070

Lead 0.997 132
<0.1

<0.1 538 8.49 <0.1 <0.1 102 155

N.Nitrosodiphenylamine 0.251 0.435 NC NC <0.1 0.119 NC NC 4.18 7.23

2-Butanone 0.736 1.7 NC NC <0.1 <0.1 NC NC 1.28 2.95

Notes:
NC Not calculated
RME Reasonablemaximum exposure
TCDD Tetrachiorodibenzo-p-dioxin
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7.2.4 EcologicalRisk AssessmentSummary I
Area 1 andArea 52 I
A focusedecologicalrisk assessmentwas conductedfor Area 1, and aqualitative
ecologicalrisk assessmentwas conductedfor Area52. In eachcase,resultsof chemical I
analyseswere evaluatedagainstsite-specificRBSCsdevelopedfor ecologicalreceptors.
Ecologicalreceptorsfor Area 1 were identified for soil andincluded a shrewfor organic
chemicals andearthwormsandothersoil invertebratesfor inorganicchemicals. To I
assess ecologicalrisk in other media at Area1 (i.e., surface water andsediments),
RBSCswere collected orderivedfrom literaturesources. In Area 52, soil is not
expectedto allow chemicalexposurefor ecologicalreceptors;therefore,only I
groundwaterwas evaluatedfor its effectson theintertidal environment.

Potentialecologicalrisks from groundwaterat Area I and Area52 would be limited to I
effectsin the intertidal marine environmentas the groundwaterdischargesinto the Strait
of Juande Fuca. Chemicalconcentrationsin inland monitoringwells at Areas 1 and 52
exceededmarinewaterquality criteria, but it is not knownwhethertheseexceedances
occurat the point ofdischarge. Becausethe intertidalspeciespresent atAreas 1 and 52
arelower trophiclevel organisms suchasmarine algae,barnacles,andsandfleas,and
becausethe COPCsin groundwaterdo not bioaccumulate,risks to higher trophiclevel
organismsare expectedto be minimal.

In Area 1 soil, copper,lead, andzinc showedsomepotentialfor adverseecological I
impacts. However, the toxicity valuesusedfor thesechemicalsarebasedon plant and
soil-dwelling invertebratestudies,and theirrelevanceto highertrophic levels suchas
mammalsandbirds at this site is unknown. Also, becausethe majority of soil samples
were fromthe landfill contents,the maximumdetected concentrationsin soils are not
representativeof actualexposuresthat ecologicalreceptorsmight receive. Chemicals
exceeding ecologicalRBSCs in Area I surfacewaterinclude Aroclor 1254 andAroclor
1260, cadmium,chromium,copper,bis(2-ethylhexy~phthalate,mercury,
2-methylnaphthalene,vanadium,andzinc. Chemicalsexceedingecological RBSCsin
Area 1 sedimentsinclude Aroclor 1254, copper,bis(2-ethylhexyl)phthalate, lead,nickel,
andzinc. Although many chemicalsin both surfacewaterandsedimentsexceededthe
RBSCs—andin somecasesby relatively largemagnitudes—thesmall size of the wetland I
and the impermanence ofthesurfacewatershould limit ecological risk.

I
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Area 31

Although exposuremodeling indicatedpotentialadverseimpactsto the maskedshrew
attributableto 2,3,7,8-TCDDandlead,potentialrisks to the shrewfrom the 2,3,7,8r
TCDD areconsideredhighly uncertain dueto the limitedcurrentknowledgeof its
toxicity. No risks were identifiedto birds or carnivorousanimals.

7.3 SUMMARY OF SITE RISKS

At Areas 1 and52, no potentialfor significanthumanhealthrisks were foundandno
humanhealthCOCswere defined. Somepotentialecologicalrisk was found in the
marinewater next to andoriginating from the sites. At Area31, therewas limited
humanhealth risk from contaminatedsoils and a human healthrisk in the groundwater.
Therewas limited ecologicalrisk at Area31.

Actual or threatenedreleasesfrom Areas 1, 52, and31, if not addressedby
implementingthe response actionselectedin this ROD, maypresentan imminent and
substantialendangermentto human health and theenvironment.

8.0 REMEDIAL ACTION OBJECTIVES

This sectionexolainsthebasis for remedialaction atOU 5, identifies themediafor
which actionis needed, anddescribesthe objectivesthat theremedialaction is intended
to achieve. Basedon theseremedialactionobjectives(RAO5), specific cleanuplevels
are definedfor specific chemicalsin themediaof concern.

8.1 AREA1

8.1.1 Need forRemedialAction

The human healthrisk assessment evaluatedtheexposureof future recreationalvisitors
to chemicalsin soil, surfacewater,andsedimentsandexposureof industrial workersto
chemicalsin soil at Area 1. Exposureto chemicalsin groundwaterwas not evaluated
because groundwateris not a potentialsourceof drinking water. As discussedin
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Section7.1.5, the estimated human healthrisks werebelow thescreeninglevels for all of
the exposure scenariosat Area 1. Becausethe humanhealth risk assessmentdetermined
thatthereareno current or potentialfuture humanhealthrisks at Area 1, no actionsare
neededto protecthuman health.

The following subsections discusstheneedfor remedialactionas determinedby the
resultsof the ecologicalrisk assessmentandconsiderationof ARARs for soil, surface
water, sediments,andgroundwater at Area1. SpecificRAOs arepresentedfor each
medium.

Soil

The ecologicalrisk assessmentindicatedsomepotentialfor adverseimpactsto birds and
mammalsattributableto threeCOCs(copper,lead, andzinc) in Area 1 soils. However,
therewas a high degreeof uncertaintyassociatedwith thepotential ecologicalrisks.
OneCOC (gasoline-rangepetroleumhydrocarbons),whoseconcentrationin soil exceeds
statecleanuplevels,hasbeenidentified in subsurfacesoils.

Remedialactionobjectiveswere not developedfor Area 1 soilsbecause thesoils did not
pose current or potential future human healthrisks exceedingthe CERCLA risk range,
andno clear ecologicalrisk was present.

SurfaceWater (Fresh Water)

The ecologicalrisk assessmentindicatedno significantpotential for adverseimpactsto
aquaticanimals attributableto Area I surfacewater. SeveralCOCs(lead, mercury,zinc,
Aroclor 1254, Aroclor 1260, and diesel-rangepetroleumhydrocarbons)havebeen
identified whoseconcentrationsin surfacewaterexceedregulatory criteria. However,no
COCs exceedregulatory criteria in surface water from the drainage downgradient of the
wetlandin the middle of the Area 1 landfill. As discussedin Section6, the sourceof
thesechemicalsappearsto be upgradientstormwaterdrainage,andthewetlandfunctions
to removethesechemicalsfrom surfacewater beforeits dischargeto the marine
environment.

Becauseno risksare associatedwith thesechemicals andthe wetlandnaturally removes
thesechemicals fromsurfacewater, no RAOs havebeen developedfor Area I surface
water.
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FreshwaterSediments

Theecologicalrisk assessment indicatedno significantpotentialfor adverseimpactsto
birds andmammalsattributable to Area1 sediments.COCs(leadandAroclor 1254)
have beenidentifiedwhoseconcentrationsin sedimentsexceedstatesoil cleanuplevels.
Becauseno freshwatersedimentcleanuplevels were available,the MTCA MethodB soil
cleanuplevels were used in the RIfor comparisonpurposesonly.

Remedialactionobjectiveswere notdevelopedfor Area 1 sediments becausethe
sedimentsdid not posecurrentor potentialfuture human healthrisks exceedingthe
CERCLA risk range,and no clearecologicalrisk was present. -

Groundwater

Drinking water is not consideredthe highestbeneficialuse forgroundwaterat Area1
underWashingtonStateregulations. Therefore,no humanhealthor ecologicalrisks~
associatedwith Area 1 groundwaterwere definedin the humanhealthandecological
risk assessmentsbecausegroundwaterwas not consideredasapotentialsourceof
exposure.

In the absenceof future drinking water potential,MTCA allows groundwater cleanup
levels thatare basedon protectingbeneficial usesof adjacent surfacewater. MTCA
requiresthatgroundwaterenteringsurfacewatersnot exceedsurfacewatercleanup!
levels at thepoint ofentry or at any downstreamlocationwhereit is reasonableto
believethathazardous substancesmay accumulate (WAC173-340-720[c][iii]). According
to this approach,four COCs(cyanide,zinc, 1,1-dichloroethene,andbis[2-
ethylhexyl]phthalate) havebeenidentifiedwhoseconcentrationsin groundwaterexceed
marine ambient waterquality-criteriaor other regulatorycriteriafor surface water.
Dilution of groundwateroccursprior to dischargeto the StraitofJuandeFuca,and
theseexceedancesin monitoringwells may not indicateactual exceedancesat thepoint
of entry into themarine environment.

Cyanideis the chemicalof greatestconcernin Area 1 groundwater, dueto the
magnitudeof its exceedanceof marine waterquality standardsandthepotentialfor
ecologicalrisksin the intertidal zone thatthis large exceedance implies.However,!
cyanideconcentrationswere not measuredin the intertidalwells because offunding and
scheduleconcerns,so the actualconcentrationsof cyanideat thepointwhere
groundwaterdischargesto the intertidal zonearenot known. Any effectsof cyanide
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would be limited to organismsin the intertidal zone, suchasbarnaclesandsandfleas. I
A biological surveyof the intertidal zonerevealednormal communitiesof plants and
animals,with no apparentill effectsfrom groundwaterdischarge. Cyanidedoesnot
bioaccumulatein animalsandis not expectedto poserisks to birds or marineanimals.
Basedon this evidence,theNavy is assumingthatcyanide in groundwaterdoesnot
presentsignificantecologicalrisk. Furthersamplingat thepointwheregroundwater I
dischargesto the intertidal zoneis neededto confirm this assumption.

To addresspotential adverseimpactsto marine life associatedwith thesechemicalsin I
groundwater,thefollowing RAO hasbeendevelopedfor Area 1 groundwater:

Confirm protection ofecological receptorsin the marine environmentby I
determiningcompliancewith the waterquality standardsfor marine surface
watersat thepoint ofgroundwaterdischarge

8.1.2 RemedialGoals

The RAOfor groundwaterdefined in theprevioussectionincludesevaluatingpotential I
ecologicalrisks andcomplyingwith chemical-specificARARs. Chemical-specificARARs
for Area 1 groundwater thatcorrespondwith the RAOarepresentedin Table12. The
most stringentof thesecriteriawill be usedto evaluategroundwaterquality at the point

of dischargeandassesstheprotection ofecologicalreceptorsin the marineenvironment.

I
8.2 AREA 52

8.2.1 Needfor Remedial Action I
The human healthrisk assessment evaluatedthe exposureof future industrialworkers to
chemicalsin subsurfacesoil at Area52. The currentindustrialworker exposurewas not
evaluatedbecauseno COCswere found in surfacesoil at Area52. Exposureto
groundwaterwas not evaluatedbecause groundwateris not apotential sourceof drinking
water. As discussedin Section7.1.5, the estimatedhuman healthrisks werebelowthe
CERCLA targetlevels for all of the exposure scenariosat Area52. Thus, the human
healthrisk assessmentdid not demonstratea needto takeremedialactionat Area52 to
protecthumanhealth, The following subsectionsdiscusstheneedfor remedialactionas
determinedby the results oftheecologicalrisk assessment.SpecificRAOs are
presentedfor each medium. I
31620\9605.040\TEXT I
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Table i2
Chemical-SpecificAltARs for Area 1 Groundwater

•

Cbérnicãi

Ma~imuni
: Detected:: ‘:
C’oiu.entratiou

(j~/L)

Baclc~round
Concenfratton

(g~/L) :.

Chuntu*J-SpeciricARABs (pg/Li

Washington
M~*nut
WQS’

Federal
Marine
WQC4

MICt
Method. B
(Surtace
%VaterY~

5elected
Cleanup
. tvel

1,1-Dichloroethene 5 0 NA - 224,0O0°’~ 1.93 1.93
bis(2-Ethylhexyl)
phthalate

90 0 NA NA
- -

3.56 3.56,
.

Cyanide

Zinc (dissolved)

152

146
0

56
1’

76.6’~

10

86d
51,900
16,500

1

76.6

aBasedon protection of aquatic life. -

bMTGk Method B groundwatercleanuplevel is basedon protectionof
‘consumptionof organismsfrom adjacent surfacewater.

“Basedon acute exposure. -

%asedon chronicexposure.
‘To-be-considered(TBC) valuebasedon lowest-observed-effectslevel.

- Model Toxics ControlAct
No available value
Waterquality standard

The ecologicalrisk assessment concludedthat no ecologicalrisks wereexpectedat
Area 52. OneCOC (diesel-rangepetroleumhydrocarbons)hasbeenidentifiedwhose
concentrationsin subsurfacesoil exceedstatecleanuplevels. -

Remedialactionobjectiveswere notdevelopedto addressthe exceedancesof a
chemical-specificARAR becausesoils at Area52 did not posecurrentor potential
future humanhealthrisks exceedingthe CERCLA risk range,and no clear ecological
risk was present.

humanhealthfrom human

Notes:
MTCA

NA
WQS

Soil
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Groundwater I
Drinking wateris not the highestbeneficial usefor groundwaterat Area52 under
WashingtonStateregulations. Therefore,no humanhealthor ecologicalrisks associated
with Area52 groundwaterwere definedin the human health andecologicalrisk
assessmentsbecause groundwaterwas not consideredas a potentialsourceof exposure.
However,floating petroleumproductis present andCOCshave beenidentified (vinyl
chloride, bis[2-ethylbexyl]phthalate, carcinogenicPAT-Is [cPAHs], and petroleum
hydrocarbons)whoseconcentrationsin Area52 groundwaterexceedmarineambient I
waterquality criteriaor otherregulatorycriteria. The thicknessof the floating
petroleumproduct plumeis diminishing over time, andthe plumeappearsto be
breakingup. While petroleumproductwasnot detectedin the intertidalsandpoint I
monitoringwells, dissolvedpetroleumconstituentswere found at concentrations below
regulatorylevels. This indicatesthat petroleumconstituentsaremigrating towardthe
marinesurfacewater, butat concentrations belowregulatorylevels.

Dilution of chemicalsin groundwateroccursprior to dischargeto the Strait of Juande
Fuca,andexceedancesof regulatorycriteria in iniand monitoringwells maynot indicate
actualexceedancesat thepoint ofentry into themarineenviromnent.To address
potentialadverseimpactsto marine life associatedwith thesechemicalsin groundwater,
thefollowing RAOs have beendevelopedfor Area 52 groundwater:

• Preventthe migrationof floating petroleum productfrom groundwaterto
marinesurfacewater

• Confirm protection ofecologicalreceptorsin the marine environmentby
determiningcompliancewith the waterquality standardsfor marinesurface
waters at the point ofgroundwaterdischarge

8.2.2 RemedialGoals

The RAOs for groundwaterdefined in theprevioussectioninclude reducingpotential
ecologicalrisks andcomplyingwith chemical-specificARARs. Chemical-specificARARs
for Area52 groundwater thatcorrespond withthe RAOarepresentedin Table 13.
Thesecriteriawill be usedto evaluategroundwaterquality at the point ofdischarge,
evaluatethe effectivenessof the selectedremedy,and assesstheprotection ofecological
receptorsin the marineenvironment.
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Chemical-SpecificAltARs for Area 52 Groundwater

Vinyl chloride

Benzo(a)anthracene

M~irninnDetected
Concentration

.:

Chenuud-Speethe4RARt. (pg/fl

FederalWater
Quality

Standardsfor
Marine ‘S%attr
~4QCFB l3fl

WashingtonState
WaterQuaht~
Staiidardslot
Marine %Sater

(WAC 173.2GM~

MBA
Method B
Ueanup
1ael~

0.07 NA NA 0.0296

0.05 NA NA 0.0296.-,

0.05 - NA NA 0.0296

0.04 NA NA 0.0296

36,000 NA NA
1

,
000

b

63

0.04
NA

-NA

NA

NA

2.92

0.0296

Notes:
MTCA

NA
TPH

Model Toxics ControlAct
No criteria promulgated
Total petroleum hydrocarbons

8.3 -AREA 31

8.3.1 Need for Remedial Action

The humanhealthrisk assessment evaluatedthe exposureof currenton-siteworkersand
future residentsto chemicalsin soil, ditch sediments,and groundwater at Area31.
Groundwaterwas evaluatedas a potentialfuture sourceof drinking water because the
shallowaquifer at Area3lis a potentialsourceof drinking water underWashington
Stateregulations. As discussedin Section7.1.5, the estimatedhumanhealthrisks were
below the CERCLA targetlevels forall of the exposure scenariosat Area31, with the
exceptionof potentialnonçancerrisks dueto manganesein groundwaterunderthe

~MTCA Method B groundwater cleanuplevel is
bMTCA MethodA groundwatercleanup level.

basedon protectionof adjacentsurfacewater.
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future residentialscenario. Also, the risk assessmentassumedthat groundwaterfrom a I
well containingfloating petroleumproductwould not be usedas asourceof drinking
water, becausethis would presenta clear risk to human health. Thus, althoughnumeric
risk estimateswere not madebasedon samplesfrom the monitoringwell thatcontained
floating petroleum product, the petroleumwould present arisk if adrinking waterwell
were installedat Area31. Currently, groundwaterat Area31 is not usedfor drinking I
water. Thus, remedialactionsdesignedto preventpotential human healthrisks from
manganeseandpetroleumin groundwaterwere considered.The following subsections
discussthe needfor remedial actionasdeterminedby the results ofthehumanhealth I
andecologicalrisk assessmentsandconsiderationof ARARs for soil, ditch sediments,
andgroundwaterat Area31. SpecificRAOs are presentedfor eachmedium.

Soil, Ditch Sediment, andAsh

Thebaselinehumanhealth risk assessmentestimatedthatcurrentandfuture risks due to I
chemicalsin soil in Area31 werewithin the acceptableCERCLA risk range,with the
exceptionof lead. Lead concentrationsin an isolatedareaof ash andadjacentditch
surfacesedimentcould poseapotentialhuman healthrisk. I
The ecologicalrisk assessment evaluatedecologicalrisks dueto chemicalsin surfacesoil.
Subsurfacesoil (below 2 feet)was not evaluatedbecauseorganismsat Area31 arenot
likely to be exposedto that medium. Ash wasnot evaluatedbecause itwas assumedto
be scheduledfor a remedial action and thereforewould notposearisk to ecological
receptors.The ecological risk assessmentindicatedthe potentialfor adverseecological
effectsbecauseof COCsin the upper2 feet of Area31 surfacesoil. Lead and dioxin
were identified in surfacesoil asCOCsthat may causepotential adverseeffects to the
maskedshrew. No significantecologicalrisks were identified for othermammals,raptors
(e.g., hawks andowls), or herbivorousbirds. The ecologicalrisk assessmentconcluded
thatpotential risks to the shreware highly uncertain;therefore, RAOsbasedon
protectingthe masked shrewwere not developed.

Exceedancesof chemical-specificARARs (MTCA cleanuplevels)were identifiedfor
beryllium, lead,Aroclor 1260, dioxins,indeno(1,2,3-cd)pyrene,and petroleum
hydrocarbonsin soil at Area31. Leadalsoexceededthe MTCA cleanuplevel in one
ashsampleandin oneditch sedimentsample. Becausethe ditch sedimentsare I
vegetatedandarerelatively immobile,no remedialactionobjectiveswere developedto
addressthe one leadexceedancein sediments.Beryllium is widely distributedin surface
andsubsurfacesoil at Area31. The maximumconcentrationof 0.88 mg/kg is only 1.7

31620\9605.040\TEXT I

I



NAS WHIDBEY ISLAND; OPERABLEUNIT 5 Final Recordof Decision
U.S. Navy CLEAN Contract - Revision No.: 0
EngineeringFieldActivity, Northwest - Date: 05/21/96
ContractNo. N62474-89-D-9295 Page91
cro 0162

times the backgroundconcentration of0.52 mg/kg. Becausetheconcentrationis not
significantly abovebackground,beryllium is not considereda targetchemicalfor
remediation. - -

Remedial actionobjectiveswere notdevelopedto address theseexceedancesof
chemical-specificAJt&Rsbecausesoils at Area31 did not pose current or potential
future humanhealthrisks exceedingthe CERCLArisk range,and potentialecological
riskswere uncertain and limitedto the maskedshrew. However,petroleum
hydrocarbonsfound in subsurfacesoilsnear theoil/water separatorare asourceof
groundwatercontamination. To addressthis impact to groundwaterquality, the
following RAO was developedfor Area 31. soil: -

• Reducethesourcesof petroleumhydrocarbonsin subsurfacesoils thatmay
causegroundwatercontaminationin excessof statecleanuplevels for
petroleumhydrocarbons -

To addresspotentialhumanhealth risks dueto lead in ash,the following RAO ~

developed:

• Preventhumanexposureto lead in ash - -

Groundwater

The primaryconcernwith Area31 groundwateris thepresenceof floating petroleum
producton the groundwater near theoil/water separator,which would posean
unacceptablehuman healthrisk if adrinking waterwell were installed in theareaof the
floating petroleumproductandimmediatelydowngradient(within about50 feet). The
floating petroleum productis actingasan ongoingsource ofdissolvedCOCs-that could
potentiallyspread ingroundwater.

The baselinerisk assessmentestimatedthat currenthumanhealth riskswerewithin the
acceptableCERCLA risk rangefor Area31 groundwater. Underthe future -residential
scenario,which assumesthe useof groundwaterasasource ofdrinking water,
unacceptablehumanhealthriskswould exist in the areaof thefloating petroleum
product. Manganesein -groundwater wouldpose anunacceptablenoncancerrisk. -

Groundwaterwas not thnsideredamediumof potentialconcernfor ecologicalrisk.
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Exceedancesof chemical-specificARARs were identifiedfor severalchemicalsdetected I
in groundwaterat Area31, asshownin Tables4 and5. TheseCOCsinclude petroleum
hydrocarbons,dioxins andfurans,VOCs, SVOCs, inorganics,and PCBs (Aroclor 1260). I
Concentrationsof manganesein groundwatermay be elevatedasaresult ofreducing
conditions associatedwith microbial degradationof petroleum. Remediation of the
petroleumconstituentsmay shift thenature of thegroundwaterto oxidizing conditions,
causingthe manganeseto precipitateout of thegroundwater.The remainderof the
COCsareassociatedwith floating petroleum product near theoil/water separator or the
UST.

To addressthe possiblefuture human healthrisk andexceedancesof ARARs associated I
with thesechemicals,and topreventthe potentialspreadingof contaminationin
groundwater,thefollowing RAOs were developedfor Area 31 groundwater:

• Preventthe migrationof floating petroleum product anddissolvedCOCs
that are presentaboveARARs in groundwater

• Prevent humanexposureunderthe future residential scenarioto the COCs
in groundwaterthat arepresentat concentrations abovestate andfederal
cleanuplevels I

8.3.2 Remedial Goals

The RAOs for soil andgroundwaterdefinedin the previoussectioninclude reducing
potentialfuture humanhealthrisks andcomplyingwith chemical-specificARARs.

For Area 31 soil, numeric chemical-specificcleanup levels were not developed. The
RAO for soil is basedon reducing or eliminating impactsto groundwaterquality. The
effectivenessof the remedyin achievingthe soil RAO will thereforebe evaluatedbased
on the resultsof groundwater monitoring.

For Area 31 groundwater,chemical-specificcleanuplevels that correspondwith the I
RAOs are presentedin Table 14. The effectivenessof the remedyin achievingthe
groundwaterRAOswill be evaluatedprimarily with regardto preventing the spread of
COCsat concentrations abovethesecleanuplevels. Exceedancesof thegroundwater
cleanuplevels in some wellsmaypersiston site for sometime andwould be addressed
throughinstitutional controlsto preventgroundwateruse. I
3 1620\9605.040\’rEcr I
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- Table 14 -

Chemical-SpecificARARs for Area 31 Groundwater

M.&murn
Concuitration

{~ig/Lj

Badcground
Conu.ntration

(jij(L~.

ChemiudSpeu1i~41141(s4jg/L}

federal
MCI

Statt.
M~

MTCk
Method B

fur GriUndw*er

Selecteil
Cleanup

Level

0.29 NC 4 0.0203 0.0203
198 9.7 15 50 Y - 9.7

3,780 125 80 125
3.6 0.3 2 2 4.8 2.0 -

0.70 0 - 05 0.011
1

b

380 0 S 5 5 5
900 0 320 320

7 0 1 1 1 -

2 0 100 1.46 1.46-~

3,200 0 1,000 1,600 1,000

4 0 2 2 0.023 01
b

(TEC) 5.3 x i0~’ 0 30 x 10.6 0.58,x 10.6 0.58 x 10.6

230,000 0 - 1,000’ 1,000

‘MTCA MethodA groundwatercleanuplevel. - -

bEasedon practicalquantitationlimit obtained from“Guidanceon SamplingandDataAnalysis

Methods, January1995 (EcologyPublication94-49).

- Notes:
MCL - Maximum contaminantlevel - - -

MTCA Model Toxics ControlAct
NC Not calculatedbecausethis analytewasnot detectedin backgroundsamples
TCDD Tetrachlorodibenzo-p-dioxin
TEC Toxicity equivalentconcentration(individual dioxins/furans concentrationswereconvertedto

equivalent 2,3,7,8-TCDDconcentrationsusingEPA’s toxicity equivalencyfactors)
TPH Total petroleumhydrocarbons -
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marine environmentwould be further assessedthrough agroundwatermonitoring
program. Thisalternativeinc]udesthreecomponents: deedrestrictions,environmental
monitoring, and periodicreviewsof environmentaldata. These componentsare
discussedin the following paragraphs. -

To prevent residential development or the installation ofdrinking waterwells, land-use
restrictionswill be entered into the installationrestorationsite database thatis part of
the NAS WhidbeyIslandplanningand managementmodel. Theserestrictionswould
include specialrequirementsfor any otherconstructionactivity that may disturb
contaminatedsoil, including healthandsafety plans,environmentalprotectionplans,and
wastemanagementplans. In the eventof property transfer, restrictivecovenantson the
propertywould be recordedwith the IslandCountyregister ofdeeds. The covenants
would be binding on the owner’s successorsandassignees, wouldplacelimiting
conditionson propertyconveyance,would prohibit well construction exceptfor
monitoringpurposes, andwould restrict land useandconstructionactivity thatwould
disturb the landfill. Theserestrictionswould applyto thelandfill plus an appropriate
buffer zone. Covenantswould also requirenotice toenvironmentalregulatoryagencies
(e.g., theEPA, Ecology, or their designees)of any intent to transferinterest,modify its
land use,or implementconstructionactivity; agencyapprovalswould be required for
suchactions. - -

Continueduse ofexisting securitymeasureswould controlphysicalaccessto Areal by -

the general public. - -

An environmentalmonitoringprogramwould include groundwatersamplingand -

biological surveysof the beach. In the 1st year,thetwo inland monitoringwells (MW-18
and MW-103) will be resampled onetime for cyanide,andup to six intertidal - -

groundwatersampleswould -be collected fromseepsalongthe shoreline. Theintertidal
groundwaterseepsampleswould -be analyzedfor total anddissolvedinorganics,cyanide,
VOCs, andSVOCs to determinecompliancewith surfacewatercleanuplevels. If the
resultsof the intertidal groundwatersamplingindicatecompliancewith surfacewater
cleanuplevels, thesamplingwould be terminated.

If the results ofthe 1st yearintertidal groundwatersamplingindicatethatsurfacewater
cleanuplevels arenot metin the intertidal groundwaterseepsamples,the following
monitoringprogramwould be instituted: A biological surveyof the intertidal zone
would be conductedin the 2ndyear. Up to six intertidalgroundwatersampleswould be
collected annuallyfrom seepsalongthe shoreline,beginningin the 2ndyear. The
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intertidal seepsampleswould be analyzedfor total anddissolvedinorganics,cyanide,
VOCs, andSVOCsto determinecompliancewith surfacewater cleanuplevels in thefirst
year. After the1st year of monitoring, theNavy and the EPAwould considerlimiting
the chemicalanalysesin subsequentyears to thosechemicalsdetectedduring the1st
year. If theresultsof the intertidalgroundwaterseepsamplingindicatecompliancewith
surfacewatercleanuplevels for 2 consecutiveyears,the annualsamplingwould be
terminated. Ifcompliancewith surfacewatercleanuplevels hasnot been attainedfor 2
consecutiveyearsby the 5th year,a secondbiological survey of the intertidal zonewould
be conducted.

Includedin the monitoring programwould bevisual inspectionsof thephysicalcondition
of the landfill bluff conductedannuallyfor thefirst 5 years,and the resultsdocumented.

Becausethis alternativewould result in some remainingexceedancesof cleanuplevels in
soils andpotentiallyin groundwater,aperiodic reviewof the environmentaldatawould
be requiredno lessfrequentlythanevery5 years. The environmentaldatawill be used
by the EPA andNavy to jointly assesstheprotection ofecologicalreceptorsin the
marineenvironment.

Estimatedcostsfor Alternative2 arethe following, assuming5 yearsof operation and a
5 percentdiscountfactor:

Capital cost: $25,000
Presentvalue 08CM costs: $109,000
Total presentworth: $134,000

9.1.3 Alternative 3—MFS CapandInstallationof Seawall I
Alternative3 consistsof placinga minimum functional standards(MFS) cap over the
surface of theArea I landfill. An MFS cap is the standardcap requiredfor the closure
of solid wastelandfills. Alternative3 alsoincludes constructionof an approximately
1,100-foot-longseawallalongthe shoreline of the Area1 landfill to preventerosion. I
The westernedgeof the landifil alongthe shorelinewould be regraded asnecessaryfor
the constructionof the seawall. Landfill materialremovedduring the regradingwould
be consolidated elsewherewithin thelandfill boundaries. A seawallwould be
constructedfrom oversized riprap,extendingapproximately1,100 feetalong the
shoreline. The precise lengthandconfigurationof the seawallwould be determined, I
31620\9605.040\TEXT I
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after surveying,in the remedialdesign. The seawall wouldreduce the potentialfor -

landfill erosioninto the Strait ofJuande Fucaduring stormeventsandwould protect
thelandfill cap.

TheMFS cap would be placedover the identified extent ofthelandfill (approximately
-330,000square feet). Theproposeddesignof the MFS cap,intendedto complywith the
requirements of WAC173-304,is presentedbelow: -

1. The landfill surfacewould be extensivelyregradedto facilitate drainage.
Becauseof design requirements,thewetlandswould necessarilybe filled
and coveredby the cap. An average6-inch-thick aggregatelevelingbase
would be placedon top of theregradedlandfill surface.

2. A geosyntheticclay liner would be installedon thetop surfaceof the-.L -

aggregatelevelingbase. -

3. The third layerfrom the top wouldbe an impermeableflexible membrane
layer composedof a 60-mil high-densitypolyethylene sheet. -

4. The secondlayer fromthe topwould be asyntheticdrainagelayerthat is a
net-like product oftwo overlappingpolyethylene strandscoveredwith -a
geotextilefabric on both sides. -

5. The top layerwould consistof a2-foot-thick soil layer conduciveto
sustainingvegetativegrowth. The top ofthevegetativesoil layerwould be
fertilized andseededwith nativevegetation. -

6. - - The existing 24-inchstormdrain outfall-that currentlyfeedsthewetland in-

themiddle oftheArea 1 landfill would be re-routeddirectly to the Strait
of JuandeFuca.

The MFS-typecap would eliminatethe potential riskassociatedwith COCsin soils and
sedimentsby preventingthe exposureof human andecologicalreceptorsto existing soils
andsediments.By preventing percolation ofprecipitationthroughvadose-zonesoils, the
potentialfor transportof soil contaminantsto groundwatermaybe reduced. However, it
is not certainthat this percolationis causingsignificantgroundwatercontamination.
Further,underthis alternative,thewetlandsat Area 1 would be destroyed,andsurface
water runofffrom thestorm drainwould dischargedirectly to the marineenvironment.
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Groundwatermonitoring,deedrestrictions,andperiodicreviewswould be implemented I
asdescribedfor Alternative 2.

Estimatedcosts for Alternative3 arethe following, assuming5 yearsof operationanda
5 percentdiscountfactor:

Capital cost: $2,060,000
Presentvalue0&M costs: $131,000
Total presentworth: $2,191,000 I

9.2 AREAS2 I
Two remedial alternativeshavebeenconsideredfor Area 52.

9.2.1 Alternative 1—No Action

The no-actionalternativewas includedin the rangeof alternativesevaluatedin the I
feasibility study, asrequiredby the NCP. Alternative 1 includes no specific response
actionsto reduce contaminantsat the site, control theft migration, or preventexposures.
The no-action alternativeservesasabaselinefrom which to judgetheperformance and
costof otheraction-orientedalternatives.

Costsfor Alternative 1 arethe following: I
Capital cost: $0
Presentvalue 0&M costs: $0
Total presentworth: $0

9.2.2 Alternative2—Oil Skimming

Alternative 2would useinstitutional controlsto limit humanexposureto petroleum
hydrocarbonspresentin subsurfacesoils andgroundwater. In addition, to prevent
migration of petroleumto adjacentsurfacewater, floating petroleumproductwould be
removedfrom the water tablesurfaceby skinmiing devices. The marineenvironment
would be monitoredfor ecologicaleffects,andgroundwaterseepswould be monitored
for petroleumhydrocarbonsand otherCOCs. The thicknessof the floating petroleum
productplumewould be monitoredto evaluatethe effectivenessof the skimming.
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The removalof floating petroleumproduct at Area52 canbe accomplishedvia two
general approaches:(1) t!sing extractionwells to pump waterandfloating petroleum
product,creatingconesof depressionthat drawfloating petroleumproducttoward the
extractionwells, or (2) using skimming devicesto removefloatingpetroleumjroduct
while extractinglittle or no groundwater.The results ofthe treatability studyat Area52
haveindicatedthatpumpingratesin excessof 25 to 50 gallonsperminute per extraction
well would be requiredto createsufficient conesof depressionto draw floating
petroleum producttoward the extractionwells. Furthermore,becausethe plumehas
migrated,additionalextractionwells would be required.Saltwater intrusionwould likely
resultfrom the high pumpingrates. Treatment ofthe extracted,high-salinitywatercould
not beaccomplishedin a publicly ownedtreatmentworks or theNavy treatmentworks.
Dischargeof this extractedwaterdirectly to marinewaterswould berequiredandmay
be difficult to implementon a regulatorybasis. Therefore,thesecondapproach
(skimming devices)is consideredthe mosttechnicallyfeasibletechnologytype. - -

The resultsof the treatabilitystudy andongoingmonitoring at Area52 haveindicated
that thefloating petroleumproductis continuallymigrating,is apparentlyheterogeneous
in its extent(i.e., isocontourlines aredifficult to draw), andmay vary in extentfrom wet
seasonto dry season.Therefore, theremovalsystemdesign shouldbe regardedasa
conceptualdesignthat maybe modified significantly in the remedialdesignbased on
further monitoringof the floating petroleum product. The proposedconfigurationof the
floating petroleum productremovalsystemis describedbelow. - -

The existing monitoringwells that arescreenedacrossthewater table surface wouldbe
usedas collectionpoints forremovalof floating petroleumproduct. Up to five
additionalmonitoring/collectionwells would be installedandscreenedacrossthewater
table surface. The locations ofthe additionalwells would be chosento provide
additional coveragenearthe JetEngineTestCell anddowngradient,where the plumeis
expectedto migrate. Theexact number andlocationsof thewells would be determined
in the remedialdesign. Thewells would be designedto operatewith skimming devices
that collect floating petroleumproduct andpreventthe collection of groundwater.
Collectedpetroleumwould be emptiedinto approved containersand sentoff site for
recyclingand/ordisposal. The oil skimming wells would be operated until itbecomes
impracticalto recoversignificantamountsof oil. It is estimated thatthe skimmingwould
be completedin lessthan5 years.

Becausethis configurationrelies on the natural movement ofthefloating petroleum
product plumetoward the collectionwells, the remediationis expectedto takeseveral
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years. This tirneframewould also allow natural recoveryof subsurfacesoils behindthe I
floating petroleum productplume.

The 6-inch-diameterdrywell at Area52 would be excavatedto preventpossible
unauthorizeddisposalin the future. The excavationwould bebackfilled with borrow
soils. No confirmation samplingwould be conductedfor the drywell removal. To I
preventresidentialdevelopmentor theinstallationof drinking waterwells, land-use
restrictionswill be entered intothe installation restorationsite databasethat is part of
the NAS WhidbeyIslandplanning andmanagementmodel. Theserestrictionswould I
include specialrequirements foranyotherconstructionactivity that may disturb
contaminatedsoil, including health andsafety plans,environmentalprotectionplans, and
wastemanagementplans. In the eventof property transfer,restrictivecovenantson the 1
propertywould be recordedwith theIslandCounty registerof deeds. Thecovenants
would be binding on the owner’ssuccessorsandassignees,would placelimiting
conditions on propertyconveyance,would prohibit well constructionexceptfor
monitoringpurposes,andwould restrictland use andconstructionactivity thatwould
disturb the site. Theserestrictionswould apply to the site plus an appropriate buffer
zone. Restrictionson constructionactivitiesthat may disturb subsurfacesoils maybe
requiredonly for a limited period (e.g., 10 to 30 years)until naturalrecoveryreduces
concentrationsof petroleumhydrocarbonsbelowremedialgoals. Covenantswould also
requirenoticeto environmentalregulatoryagencies(e.g., theEPA, Ecology,or their
designees)of anyintent to transferinterest,modify its land use,or implement
constructionactivity; andagencyapprovalswould be required forsuchactions.

A quarterlymonitoringprogramwould be implementedto monitor thethicknessof the
floating petroleum productto determinethe movement. The measurements offloating
petroleumproductwould be timedto coincidewith high andlow seasonalwater levels.

An environmentalmonitoringprogramwould include intertidal groundwaterseep
samplingandbiological surveysof the beach. Intertidal groundwaterseepsampleswould
becollectedbiannually, in years 1, 3, and5 following ROD signature. Ineachsampling
event,up to six intertidal groundwatersampleswould be collectedfrom seepsalongthe
shorelineandanalyzed forVOCs, SVOCs,andTPH to determinecompliancewith
surfacewatercleanuplevels. After the 1st yearof monitoring, the Navy and the EPA
would considerlimiting chemicalanalysesin subsequent yearsto thosechemicals
detectedduring the 1st year. The surfacewatercleanuplevels areshownin Table 13.
The point ofcompliancefor attaining thesecleanuplevels is in the seeps alongthe
shoreline. Biological surveysof the intertidal zonewould be conductedin years2 and5 I
following ROD signature.
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Becausethis alternativewould result in someremainingexceedancesof cleanuplevels
- in soils, a periodicreview of the environmentaldatawould be requiredno lessfrequently
thanevery5 years. The environmentaldatawill be used toevaluatethe effectivenessof

- the remedyandassesstheprotection ofecologicalreceptorsin the marineenvironment.

Estimatedcostsfor Alternative2 are thefollowing, assuming5 yearsof operation anda
5 percentdiscountfactor:

Capital costs: $54,000
Presentvalue O&M costs: - $159,000

Total present worth: $213,000

9.3 AREA 31 - - -

Four remedialalternativeshavebeenconsideredfor Area 31.

9.3.1 Alternative1—No Action - -

The -no-actionalternativewas includedin therange of alternativesevaluatedin the-~~~
feasibility study, asrequiredby the NCP. Alternative 1 includesno specificresponse.
actionsto reduce contaminants at thesite, control theirmigration,or preventexposures.
The no-actionalternativeservesasa baselinefrom which to judge theperformance~and
costof other action-orientedalternatives.

Costs forAlternative 1 arethe following: -

Capitalcost: - - $0
Presentvalue O&M costs: - $0 -

Total presentworth: $0

9.3.2 Alternative 2—Oil Skimming -

Alternative 2 would use institutional controlsto limit exposure toCOCsin surfaceand
subsurfacesoils andto preventexposureto COCsin groundwater.The oil/water
separator tankwould be excavatedandremovedfor off-site disposal. In addition, to
prevent further migration of petroleumand-relatedchemicalsin groundwater,oil
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skimmingwells would be installed aroundthe oil/waterseparatorto removefloating I
petroleumproduct.

To preventresidentialdevelopmentor theinstallationof drinking waterwells, land-use I
restrictionswffl be enteredinto the installationrestorationsite database thatis part of
the NAS WhidbeyIslandplanning andmanagement model.Theserestrictionswould
include special requirements foranyotherconstructionactivity that may disturb
contaminatedsoil, including healthandsafetyplans,environmental protectionplans,and
wastemanagementplans. Installation ofdrinking waterwells would be prohibitedover
the areawhere site-relatedcontaminantlevels in groundwaterexceedcleanuplevels. In
the eventof propertytransfer,restrictivecovenantson the propertywould be recorded
with the Island Countyregisterof deeds. The covenantswould be bindingon the I
owner’ssuccessorsandassignees,would placelimiting conditions on property
conveyance, wouldprohibit well constructionexceptfor monitoringpurposes,andwould
restrict land use and constructionactivity that would disturb subsurfacesoil. Covenants
would alsorequirenoticeto environmentalregulatoryagencies(e.g., the EPA, Ecology,
or their designees)of any intent to transferinterest,modify its land use,or implement
constructionactivity; andagencyapprovalswould be requiredfor suchactions.

The oil skimming wells would be installedwithin the zonewherefloating petroleum
productis presenton thegroundwater.Active pumpingof groundwaterwould not be
used, in orderto avoid (1) smearingthe petroleumdownwardinto saturatedzonesoils,
where itwould becomeunrecoverable, and(2) the need for groundwater treatment
(which was shownin thefeasibility study report to be expensivefor theprotection
gained). The wells would be designedto operatewith skimming devicesthat collect oil
(liquid-phase hydrocarbons)and prevent thecollection of groundwater.The collectedoil
would be containerizedfor transportto an off-site recycling or treatmentfacility. The
containerizedmaterialwould be sampledandanalyzedto determineappropriate
treatmentandrecycling requirements. Ifrecycling is not possible,then thecollectedoil
would be treatedand/ordisposedof in accordancewith stateandfederal regulations.
The oil skimming wells would be operateduntil it becomesimpracticalto recover
significantamountsof oil. It is estimatedthatthe skimmingwould be completedin less
than 5 years.

Petroleum-contaminatedsoil excavatedduring the removalof theoil/water separator
would bebaclthlledinto the excavation. Confirmationsampleswould not be collected
from the excavatedsoil or the limits of excavation.
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The ashpilesat Area31 would be removedby the Navy anddisposedof in accordance
with stateandfederal regulations.No confirmationsamplingwould be conductedfor
theashpile removal.

No further remedialactionwould be conductedat theburnpador the locationof the
formerUST. The land-userestrictionsdiscussed above wouldinclude theseareas.

With the removalof petroleumhydrocarbonsby the oil skimmingwells, concentrations
of petroleumhydrocarbonsareexpectedto eventuallydecline in thç aquifer as the result
of naturalbiodegradationprocesses.

A groundwater monitoringprogramwould beconductedto verify thatpetroleum and
otherCOCsin groundwaterare notmigratingand thatcontaminantshave naturally
attenuatedbeforeremovingor redefininginstitutional controlboundaries.Samples -!

would be collectedannuallyfrom up to fourmonitoringwells, usinglow-flow sampling
techniques.In thefirst 4 yearsof groundwatermonitoring, sampleswould be collected
nearthe oil/waterseparatorandanalyzedfor TPH. If aftera suitableperiod of time the
monitoringresultsindicatethatTPH in groundwateris not migrating,the yearly
monitoringwould be terminated. In the 5th year,groundwatersampleswould be
collectedthroughoutthe groundwaterplumeandanalyzedfor TPH, VOCs, and -

manganese.- - - -

No activeremediationof COCsdissolvedin groundwateris includedin this alternative;
however,naturalattenuationis expectedto occur. Becausethis alternativewould result
in someremainingexceedancesof cleanuplevels in soil andgroundwater,long-term
monitoringof groundwaterwould be requiredno lessfrequentlythanevery5 years.

Estimatedcostsfor Alternative 2are thefollowing, assfiming5 years ofoperationanda
5 percentdiscountfactor: -

Capital cost: $143,000
Presentvalue O&M costs: $114,000

- - Total presentworth: $257,000

9~3.3Alternative3—Oil Skimmingand Bioventhig -

Alternative3 would addressRAOsfor the site by meansof thesameactionsand

rationaledescribedfor Alternative2, exceptthat, inaddition, bioventingtreatment
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technologywould further reducepotentialpetroleum sourcesin thevicinity of the I
oil/waterseparator.These actionswould removeor treat a largeportion of the source
of groundwatercontamination. I
The bioventingprocesswould treatpetroleum-contaminatedsoil in the vadosezone
surroundingtheoil/water separator.Bioventing is an in situ treatmenttechnologythat
involves the useof avacuumpumpor blower to introduceair into the vadosezone
throughwells or trenchesto promote orenhancethe naturalbiodegradationprocessesof
native aerobicbacteriain thesoil. Bacteriathatdegrade petroleumhydrocarbonsare
generallypresentin the soil at older petroleumspill sites;however,the degradationrates
areusuallyslow becausethebacteriahavea limited oxygen supply. When air is
introducedinto suchan environment,the oxygen-limitedconditionsarealleviated,and I
the biodegradationratesaretypically enhancedsubstantially. The scientific literature
includesdescriptionsof various siteswherebioventinghas successfullydegraded
petroleumhydrocarbons contaminatingthe vadosezone,evenwithout external
applicationsto enhancesoil moisture, nutrient,andtemperatureconditions.

Bioventing usessimilar equipmentas soil vapor extraction,but theoperationof the U
equipmentdiffers. In soil vaporextraction,a vacuumpumpwithdraws soil vapor at
relatively high ratesto promotevolatilizationand removal ofvolatile compoundsfrom
the soil. In bioventing,air is introducedinto thesoil zone atmuch lower rates, sufficient
only to provide the oxygenneededfor biodegradation. Furthermore,in bioventing,the
air maybe introducedby ablower with injectionwells. The airsupply systemfor a
bioventingprocessis designedto minimize or eliminatetheneedto control emissions.
Bioventingwas selectedfor this alternativerather thansoil vaporextractionbecause
bioventingprovidesbettertreatment ofthe heavierpetroleumcompoundsthat are not
volatile andeliminatesthe expenseof air emissionscontrols.

The bioventingprocess wouldoperatein conjunctionwith the oil skimming system
describedfor Alternative2, after excavationandremovalof theoil/water separator.
Alternative 3 would includeall the actionsdescribedfor Alternative 2; in summary,
Alternative3 includesthe following actions:

• Oil skimmingwells andoff-site treatmentor recycling of skimmedproduct

• Removalandoff-site disposalof oil/water separator

• Backfilling of any excavatedsoil
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• Bioventingof vadosezonesoils nearthe oil/water separator

• Removalof ashpiles from the site

• Institutional controlsasdescribedfor Alternative 2 -

• - Groundwatermonitoringasdescribedfor Alternative2

The Navy would conductabioventingtreatabiitystudy to determinethe potential
effectivenessof bioventing. If the resultsshowedthatbioventing couldeffectively treat
vadosezonesoils andachievethe soil RAOs at Area31, the Navy would fully implement
bioventingnearthe oil/water separator.

If bioventingwere fully implemented,systemperformancewould be periodically --

evaluated. Typically, this is accomplishedthroughrespirometrytesting, in which
biological activity is measuredby analyzingsoil gases foroxygenuptakeand carboru.
dioxide generation. Shutdownof the bioventingsystemwould occurwhen themajority
of thevadosezonepetroleumhasdegradedandsignificantbiological,activity is no longer
present.

No active remediation of COCs dissolved in groundwateris includedin this alt~rnative.
Becausethis alternativewould result in someremainingexceedancesof cleanuplevels in
soil andgroundwater,aperiodicreview of the environmentaldatawould be requiredno
lessfrequentlythanevery5 years.

Estimatedcostsfor Alternative3 are thefollowing: - - - -

Capitalcost:. - - $350,000 - - -

Presentvalue O&M costs: $242,000
Total present worth: $592,000 - -

9.3.4 Alternative 4—Soil Excavation and Removal -

Alternative4 featuresexcavationof contaminatedsoil andashpiles to attemptto
achievestatecleanuplevels, eliminatepotentialecologicalrisks posedby the surfacesoil
and ash,and reducefuture risks posedby organicchemicalsin the subsurfacesoil and
groundwater.-These actions wouldremove themajority of the known sourcesof
groundwatercontamination. This alternativealsoincludesthe removalof theoil/water

31620\9605.040\TEXT



NAS WHIDSEY ISLAND, OPERABLEUNIT S Fiiial Recordof Decision
U.S. Navy CLEAN Contract RevisionNo.: 0
EngineeringFieldActivity, Northwest Date: 05/21/96
ContractNo. N62474-89-D.9295 Page106
CTO 0162

separator,the implementationof institutional controls, andgroundwatermonitoring as
describedfor Alternative2.

The soil removal actionwould include the top 2 feet ofcontaminated surfacesoils, the
ashpiles, andsubsurfacesoil at theoil/water separator.The subsurfacesoils would be
excavated fromthe contaminatedzoneadjacent to andbelow theoil/water separator.
The excavationwould include the full areal extent of thepetroleum-contaminatedvadose
zone andwould extenddown to andseveralfeetbelow the watertable. Productthat
floats on the groundwaterat the bottom ofthe excavationpit would be skimmedand
containerizedfor off-site treatment orrecycling; treatmentand recycling of product
would be implementedas discussedfor Alternative2.

The excavatedsoilsandash wouldbe tested and treatedoff site, asneeded,to comply
with stateand federalregulationsfor land disposal. Dependingon test results,the soil
and ashwould bedisposedof at the Area6 landfill (on site) or at apermittedlandfill
(off site).

In summary,this alternativewould include the following actions:

• Removalof the ashpiles

• Removal ofcontaminated surfacesoils

• Removalof the oil/water separator

• Removalof contaminatedsoil around theoil/water separatordown to the
watertable, andskimming of floating petroleum product from the bottom
of the excavationpit

• Treatment/disposalof skimmedproduct andexcavated soilat permitted
off-site facilities

• Institutionalcontrolsas describedfor Alternative 2

• Groundwatermonitoring as described for Alternative2 U
No active remediation ofCOCs dissolvedin groundwateris includedin this alternative.
Becausethis alternativewould result in someremainingexceedancesof cleanup levels in U
31620\9605.040\TmT I
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10.2.5 Short-Term Effectiveness

Alternative2 would not cause significantshort-termrisksduring the constructionor
operation of therecoverysystem. It would achievethe RAOs in ashort timeframeby
implementinginstitutional controlsto preventpotential exposuresand through
monitoring. Recoveryof the floating petroleumproductis expectedto takeseveral
monthsor years. Therefore,numericcleanupgoalsfor soil and groundwater are not
expectedto be achieved forseveral years.

10.2.6 Implementability

Alternative2 is readily implementable.

10.2.7 Cost

The estimated presentworth cost of Alternative 2 is $213,000.

The costestimates werepreparedusing costingtechniquesthat typically achievean
accuracyof +50 percentto -30 percentfor a specifiedscopeof actions. Additional
uncertaintyin the costs.is introducedby variationsin the volumesandother quantities
assumedfor the estimates.

10.2.8 StateAcceptance

Ecology has beenbriefedon the remedialinvestigations,feasibility studies,and the
proposed plan andconcurswith theselectedremediesat OU 5.

10.2.9 Community Acceptance

The RAB hasbeeninvolved in the review andcommentprocessof all projectdocuments
leadingto this ROD. On October24, 1995, the Navy held an openhouseandpublic
meetingto discussthe proposedplan for final actionat OU 5. The public comment
period extendedfrom October 10 to November 9, 1995. No public commentswere
received.

It,
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10.3 AREA 31 - -

Eachremedialalternativefor Area 31 is discussedin relation to theEPA evaluation

criteriain the following subsections. - -

10.3.1 Overall Protection of Human Health and the Environment - -

Alternative 1 includesno measuresto prevent future human healthrisksposedby COCs
in groundwateror to preventthe spread ofCOCsin groundwater.Alternative 1,
therefore,would not protecthumanhealth. Theonly potentialecologicalrisk identified
for Area 31 was tosmall mammals;animalshigher on thefood chain werenot identified
as an. ecologicalrisk. Therefore,Alternative 1 would be protectiveof the environment.

Alternatives2 and3 would provideoverall protection of human health and the- -

environmentby preventing humanexposuresto COCsin soil andgroundwater,andby
removingand treatingthe largestsourcesof COCsthat maycausecontaminationto~-
spreadin groundwater.

Alternative 4 would be mostprotectiveof humanhealthandthe environment. Tinder
Alternative4, most of the known contaminationin surfacesoil andsubsurfacesoil would
bepermanently removedfrom the site, thereby preventing humanexposuresand
eliminating the potentialecologicalrisks to small mammals.

10.3.2 ComplianceWith Applicable or Relevant and Appropriate Requirements

COCs in soil and groundwaterexceedstatecleanuplevelsunderMTCA. Alternative 1
includesno actionsto address theseexceedancesor preventexposuresand, therefore,
would not comply with ARARs. BecauseAlternative 1 would notprotect humanhealth
andtheenvironmentandwould not comply with ARARs, it is not consideredor
discussedfurther undertheremainingevaluationcriteria. -

Alternatives2, 3, and4 would comply with state and federalARARs. However,each of
thesealternativeswould result in someremaining exceedancesof cleanuplevels on site.
These exceedances wouldbe addressed through institutional controlsandmonitoring to
assessthe effectivenessof the sourcereductionactionsin controlling thespread ofCOCs
andpossiblyacceleratingtheirnaturalattenuation. -

31620\9605.040\TEXT



I
NAS WHIDBEY ISLAND, OPERABLEUNIT S FinalRecordof Decision I
U.S. Navy CLEAN Contract RevisionNo.: 0
EngineeringField Activity, Northwest Date: 05/21/96
ContractNo. N62474-89-D-9295 Page114
CTO 0162

10.3.3 Long-Term Effectivenessand Permanence I
Alternatives2, 3, and4 would each beeffective in the long term in preventingthe spread
of COCsin groundwaterandpreventinghuman exposuresthroughinstitutional controls.
Alternatives2, 3, and4 would eachpermanentlyremovetheoil/water separator and the
petroleumfloating on groundwater,which are thelargest sourcesof contamination.
Alternative 3 would provideadditional effectivenessover Alternative2 by permanently
destroyingpetroleumhydrocarbonspresentin thevadosezone. Alternative 4 would
have thegreatest long-termeffectiveness,becauseit would permanentlyremove I
contaminatedsurfacesoil, subsurfacesoil, andfloating petroleumproduct. Natural
attenuationwill occur in Alternatives2 and3 but may takea long time andmay not be
aseffective asAlternative 4.

10.3.4 Reductionof Toxicity, Mobility, or Volume ThroughTreatment

Alternatives2, 3, and4 eachincludetreatment(recycling or incineration)of the floating
petroleum productrecoveredfrom the site. Recyclingwould allow beneficial re-useof
the petroleum, whereasincinerationwould permanently destroythepetroleum.
Alternative 3 providesadditional treatment ofvadosezonesoils by bioventing,which
would permanentlydestroy theresidual petroleumin the vadosezone. Alternative4
would include treatmentof excavatedsoil to reducethe mobility of contaminants,but the
treatmentwould be conductedonly if requiredprior to landfilhing the soil.

10.3.5 Short-TermEffectiveness

None of the alternativesis expectedto causesignificantshort-termrisks to the nearby
private residences,workers, or environmentduring remediationbecausethe actions
involve commonremedial constructionactivities that arereadily controlled.

Alternative 4 hasthe greatestpotential for short-termimpactsas aresultof construction
becauseit involves deeperand moreextensiveexcavation(about20 feet down to the
watertable attheoil/water separator)thanAlternatives2 and3. Propersystemdesign
will minimize or eliminatevaporemissionsfrom the bioventingprocess.

Eachalternativewould achieveRAOs in a short tinieframevia implementationof
institutional controls thatwould preventthe exposuresof concern. No alternativeis
expectedto attain groundwaternumericcleanuplevels in ashort timeframe because
residualcontaminationwill be left at the site in all the alternatives. No alternative

31620\9605.040\TECT



NAS WHIDBEY ISLAND, OPERABLE UNlT 5 
U.S. Navy CLEAN Contract 
Engineering Field Activity, Northwest 
Contract No. N62474-89-D-9295 
CTO 0162 

Final Record of Decision 
Revision No.: 0 
Date: 05/21/96 

Page 115 

includes actions for active remediation of COCs dissolved in groundwater. Alternatives 2 
and 3 each involve excavation and disposal of some soil near the oil/water separator, as 
needed to remove the oil/water separator. Remedial goals for soil would be quickly met 
in those areas where soil is to be excavated for off-site disposal; this applies most 
particularly to Alternative 4, which would use soil removal as the principal means to 
eliminate most of the contamination at the site. Also, under Alternative 4, remedial 
goals for petroleum in groundwater would be achieved in a short timeframe, although 
some dissolved COCs may persist for months or years. The estimated period of 
operation is 5 years or less for both the oil skimming and bioventing systems. 

10.3.6 Implementability 

There are no major differences among the three alternatives in terms of difficulty of 
implementation that would significantly favor one alternative over another. Each 
alternative would use common, readily available equipment and construction techniques. 

10.3.7 Cost ., 

The estimated present worth cost of Alternative 2 is $257,000. The estimated present 
worth cost of Alternative 3 is $592,000. The estimated present worth cost of o' 
Alternative 4 is $5,158,000. .,, 

The cost estimates were prepared using costing techniques that typically achieve an 
accuracy of + 50 percent to -30 percent for a specified scope of actions. Additional 
uncertainty in the costs is introduced by variations in the volumes and other quantities 
assumed for the estimates. 

10.3.8 State Acceptance · 

Ecology has been briefed on the remedial investigations, feasibility studies, and the 
proposed plan and concurs with the selected remedies at OU 5. 

10,3.9 Community Acceptance 

The RAB has been involved in the review and comment process of all project documents 
leading to this ROD. On October 24, 1995, the Navy held an open house and public 
meeting to discuss the proposed plan for final action at OU 5. The public comment 
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period extendedfrom October10 to November9, 1995. No public commentswere
received.

11.0 THE SELECTEDREMEDY

iLl AREA 1

The Navy haschosenAlternative 2 (limited action—institutionalcontrolsand
monitoring) as theselectedremedyat Area1. Alternative 2is protectiveof human
healthand the environment andprovidesthe bestoverall effectivenessproportionalto its
cost. The institutional controlswill preventpotentialfuture humanexposureto landfill
contentsor groundwaterby preventingfuture developmentthat may disturbthe landfill
andpreventingthe installationof drinking waterwells. Theenvironmentalmonitoring
will meettheRAO of determiningcompliancewith waterquality standardsfor marine
waterat the pointwheregroundwaterdischargesto marinewater. The major
componentsof the selectedremedyarediscussedin the following paragraphs.

To preventresidentialdevelopmentor the installation ofdrinking waterwells, land-use
restrictionswill be enteredinto the installationrestorationsite database thatis part of
the NAS WhidbeyIslandplanning andmanagementmodel. Theserestrictionswill
includespecialrequirementsfor any otherconstructionthat may disturb thelandfill,
including health andsafetyplans, environmentalprotectionplans,andwaste
managementplans. The Navy will implementtheserestrictions. In theevent of property
transfer,restrictivecovenantson the property will be recordedwith the Island County
registerof deeds. The covenantswill be binding on the owner’s successorsandassignees
andwill placelimiting conditionson property conveyance,prohibit well construction
exceptfor monitoringpurposes,andrestrict land use andconstructionactivity thatwould
disturb the landfill. Theserestrictionswill apply to the landfill plus an appropriate
buffer zone. Covenantswill alsorequirenoticeto the EPA, Ecology, or their designees
of anyintent to transferinterest,modify its land use,or implementconstructionactivity;
andagencyapprovalswill be requiredfor suchactions.

Continueduse of existing security measureswill controlphysicalaccessto Area 1 by the
generalpublic.
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An environmentalmonitoring programwill include groundwatersamplingand biological
surveysof thebeach. In the1st year, thetwo inlandmonitoringwells (MW-18 and
MW-103) will be resampledonetime for cyanide,and up to six intertidal groundwater
sampleswill be collectedfrom seepsalongtheshoreline. The intertidalseepsamples
will be analyzedfor total anddissolvedinorganics, cyanide,VOCs, andSVOCsto
determinecompliancewith surfacewatercleanuplevels. The surfacewatercleanup
levels areshownin Table 12. The point of compliance forobtaining thesecleanuplevels
is in the seepsalong theshoreline, If the results ofthe intertidalgroundwater sampling
indicatecompliancewith surfacewatercleanuplevels, the samplingwill be terminated.
Visual inspectionsof the physicalcondition of thelandfill bluff will beconducted
annually for the first 5 yearsand theresultsdocumented. -

if the results ofthe 1st year intertidal groundwatersamplingindicatethatsurfacewater
cleanuplevels arenot met in the intertidal groundwaterseepsamples,the following -

monitoringprogramwill be instituted: A biological surveyof the intertidal zonewill be
conductedin the 2nd year. Up to six intertidal groundwatersampleswill be collected
annuallyfrom seeps alongthe shoreline,beginningin the 2ndyear. Theintertidal seep
sampleswill be analyzedfor total anddissolvedinorganics,cyanide,VOCs, andSVOCs
to determinecompliancewith surfacewatercleanuplevels. After the 1st year of - / -

monitoring, theNavy andtheEPA will consider limitingthechemicalanalysesin -

subsequentyearsto thosechemicalsdetected duringthe 1st year. If the resultsof the
intertidal groundwaterseep samplingindicate compliancewith surfacewatercleanup
levels for 2 consecutiveyears,the annualsamplingwill be terminated.Ii compliance
with surfacewatercleanuplevels hasnot beenattainedfor 2 consecutiveyearsby the
5th year,abiological surveyof theintertidal zonewill be conducted. Regardlessof the
samplingresults,visual inspectionsof thephysicalcondition of the landfill bluff will be
conducted annuallyfor the first5 years,andtheresultsdocumented. -

A periodicreview of the datawill be conductedno lessfrequentlythan-every5 years. At
the 5-yearreview, all datawill be evaluatedby theEPA and theNavy to jointly assess
protection ofecological receptorsin the-marineenvironment.Theenvironmentaldata
will be used toassesstheneedfor further action.

11.2 AREA 52

The Navy has chosenAlternative 2 (oil skimming) asthe selectedremedy atArea 52.
Sincethe only otheralternativeis no action, Alternative2 is consideredmoreprotective
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for a reasonablecost, insteadof taking no action. Institutional controlswill limit human
exposureto subsurfacesoil containingpetroleumabovecleanuplevels andprevent
humanexposureto COC in groundwaterabovecleanuplevels. The environmental
monitoringwill meetthe RAO of determiningcompliancewith waterquality standards
for marine water at thepoint wheregroundwaterdischargesto marinewater. Removal
of free productwill meetthe RAO ofpreventingthe migrationof floating petroleum
productfrom groundwaterto marinesurface water.The major componentsof the
selectedremedyarediscussedin the following paragraphs.

The existing monitoring wells thatarescreenedacrossthe water table surfacewill be
used ascollectionpoints for removalof floating petroleumproduct. Up to five
additional monitoring/collectionwells will be installed to provideadditionalcoverage
neartheJetEngineTestCell anddowngradient, wherethe plume is expectedto
migrate. Theexactnumber andlocationsof thewells will be determinedin the remedial
design. Thewells will operatewith skimming devicesthat collect floating petroleum
productand prevent thecollectionof groundwater.The collectedoil will be
containerizedfor transportto an off-site recycling or treatmentfacility. The collectedoil
will be sampledandanalyzedto determineappropriatetreatment andrecycling
requirements. Ifrecycling is not possible,then thecollectedoil will be treatedand/or
disposedof in accordancewith state and federalregulations. Theskimming wells will be
operateduntil it becomesimpracticalto recoversignificantamountsof oil.

As a precautionaryaction, the existing 6-inch-diameterdrywell at Area 52 will be
excavated,andthe excavationwill be backfilledwith borrow soils. No confirmation
samplingwill be conductedfor the drywell removal.

To preventresidentialdevelopmentor theinstallationof drinking waterwells, land-use
restrictionswill be enteredinto theinstallationrestorationsite databasethat is part of
theNAS WhidbeyIslandplanningand managementmodel. Theserestrictionswill
include specialrequirementsfor any otherconstructionthat may disturb contaminated
soil, includinghealth andsafety plans, environmentalprotectionplans,andwaste
managementplans. TheNavy will implement theserestrictions. In theevent ofproperty
transfer,restrictivecovenantson the propertywill be recordedwith the IslandCounty
registerof deeds. The covenantswill bebinding on the owner’ssuccessorsandassignees
andwill placelimiting conditionson propertyconveyance,prohibit well construction
except formonitoringpurposes,and restrictland useandconstructionactivity thatwould
disturb thesite. Theserestrictionswill apply to the site plus an appropriatebuffer zone.
Covenantswill also requirenoticeto the EPA,Ecology, or their designeesof any intent
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to transfer interest, modify its landuse,or implement constructionactivity; andagency
approvalswill be required forsuchactions. - - -

Quarterly monitoringof the thicknessof thefloating petroleumproductwill be
conducted whileskimming is occurring. The measurements of petroleum productwill be
timed to coincidewith high and low seasonalwaterlevels. -

An environmentalmonitoringprogramwill include intertidal groundwaterseepsampling
andbiological surveysof thebeach. Intertidal groundwaterseepsampleswill be
collectedbiannually,in years1, 3, and5 following the signing of the ROD. In each
sampling event,up to six intertidal groundwatersampleswill be collectedfrom seeps
alongthe shorelineandanalyzedfor VOCs, SVOCs,andTPH to determinecompliance
with surfacewater cleanuplevels. After the 1st year ofmonitoring, the Navy andthe
EPA will considerlimiting chemicalanalysesin subsequentyearsto thosechemicals~
detectedduringthe 1st year. Thesurfacewatercleanuplevels areshownin Table 13.
The point of compliancefor attainingthesecleanuplevels is in theseepsalongthe- / -

shoreline. Biological surveysof the intertidalzonewill be conductedin years2 an&5
following the signing of theROD. - -

An environmentalprotectionplanwill be developedby the Navy to ensurethat
contaminanttransport orhumanexposuresdo not occuras a resultof remediation -

activities and thatproperwastehandlinganddisposaltechniquesareusedduring
implementationof this remedy. A periodicreview of themonitoring datawill be
conductedno lessfrequently thanevery5 years. At the5-year review,- all datawill be
evaluatedby the-EPAand theNavy to jointly evaluatethe effectivenessof theselected
remedyandassessthe protectionof ecologicalreceptors inthemarineenvironment.

TheNavy has chosenAlternative3 (bioventingandoil skimming) as the selected remedy
at Area31. Alternative3 is protectiveof humanhealthandthe environmentand
providesthe bestoverall effectivenessproportionalto its cost. The institutional controls
will limit humanexposureto surfacesoil andsubsurfacesoil and preventexposureto
groundwatercontainingCOCs above cleanuplevels. The areacoveredby the
institutional controls includesthe portion ofthe site where theUST was removed. The
oil skimming,oil/water separatorremoval,andbioventingactionswill meettheRAOs of
reducingthe sourcesof petroleumhydrocarbonsin soil that may causegroundwater
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contaminationandstoppingthespread ofcontaminantsin groundwater. Once these
sourcesof contaminationareremoved,naturalattenuationis expectedto slowly reduce
contaminantconcentrationsin groundwater. In the meantime, institutionalcontrolswill
meet theRAO of preventinghumanexposureto COCs in groundwater.The major
componentsof the selected remedy arediscussedin the following paragraphs.

To preventresidentialdevelopmentor the installationof drinking waterwells, land-use
restrictionswill be enteredinto theinstallation restorationsite database thatis part of
theNAS WhidbeyIslandplanning andmanagement model.Theserestrictionswill
include specialrequirements forany otherconstructionthat may disturb contaminated
soil, including healthand safetyplans,environmentalprotectionplans,andwaste
managementplans. The area covered by theland-userestrictionsincludesthe portion of
the site wherethe UST was removed. Installationof drinking waterwells would be
prohibited over the areawheresite-relatedcontaminantlevels in groundwaterexceed
cleanuplevels. The Navy will implementthe restrictions. In the eventof property
transfer,covenantson thepropertywill be recordedwith the IslandCountyregister of
deeds. Thecovenantswifi be bindingon theowner’s successorsandassigneesandwill
placelimiting conditionson propertyconveyance,prohibit well constructionexceptfor
monitoringpurposes,and restrict land use andconstruction activitythat would disturb
subsurfacesoil. Covenantswill also require notice to the EPA, Ecology, or their
designeesof any intent to transferinterest,modify its land use,or implement
constructionactivity; and theywill requireagencyapprovalsfor suchactions.

Oil skimmingwells will be installedwithin the zonein which floating petroleum product
is presenton the groundwater.Thewells will operatewith skimming devicesthat collect
oil (liquid-phase hydrocarbons) and preventthe collection of groundwater. The collected
oil will be containerizedfor transportto anoff-site recyclingor treatmentfacility. The
collectedoil will be sampledandanalyzedto determineappropriatetreatment and
recycling requirements.If recyclingis not possible,thenthe collectedoil will be treated
and/or disposedof in accordancewith stateand federalregulations. Theskiniming wells
will be operated untilit becomesimpracticalto recoversignificantamountsof oil.

The oil/waterseparatorwill be excavated,andany associatedpiping will be permanently
cappedor removed. Any liquids andsludgesfound in the tank,alongwith anyrinsates,
will be removed,designated,anddisposed.The empty tankwill be cleanedand
decontaminated.The cleanedtankwill be sentoff site, either for recyclingas scrap
metal orfor disposalin an RCRA solid waste(Subtitle D) landfill. The oil/water
separatoris not consideredan UST. Petroleum-contaminatedsoil excavatedduring
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removal oftheoil/water separatorwill be backfilled into the excavation. Confirmation
sampleswill not be collectedfrom the excavatedsoil or the limits of excavation.

No further remedialactionwill be conductedat theburnpad orthe location ofthe
formerUST. The land userestrictionsdiscussed abovewill include these areas.

The ashpiles at Area31 will be removedby the Navy anddisposedof in accordance
with state and federalregulations. No confirmation samplingwill be conductedfor the
ashpile removal. In the event thedrainageditch sedimentsnearsamplinglocation
SD-12areremoved,thematerialwill be characterizedanddisposedof in accordance
with state andfederal regulations.

A groundwatermonitoringprogramwill be conductedto verify thatpetroleumandother
COCs in groundwaterarenot migrating and thatcontaminantshavenaturally attenuated
beforeremovingor redefininginstitutional controlboundaries. Sampleswill be collected
annuallyfrom up to four monitoringwells, using low-flowsampling techniques.In the
first 4 yearsof groundwatermonitoring,sampleswill be collectednearthe oil/water
separatorandanalyzedfor TPH. If afterasuitableperiod of time the monitoringLesults
indicatethat TPH in groundwateris not migrating, the yearlymonitoringwill be
teritinated. In the5th year,groundwatersampleswifi be collected throughout the
groundwaterplume and analyzedfor TPH, VOCs, andmanganese.

The Navy will conductabioventing treatabilitystudyto determinethepotential
effectivenessof bioventing. If the resultsshowthatbioventingcould effectivelytreat
vadosezone soils andachievethe soil RAOs at Area31, the Navy will fully implement -

bioventingnearthe oil/water separator. Ifbioventingis fully implemented,appropriate
healthandsafety measureswill be followed, includingthepossibility of an emissions -

offgas monitoringprogramto verify that air quality standardsarenot exceeded.System
performancewill beperiodically-evaluated. Shutdownof the-bioventingsystemwill
occur whensignificantbiological activity is no longerpresent.

An environmentalprotectionplanwill be developedto ensurethat contaminant
transportor humanexposuresdo not occurasa resultof remediationactivities andthat
properwastehandlinganddisposaltechniquesareusedduring implementationof this
remedy.

Exceedancesof thegroundwatercleanuplevels in somewells areexpectedto persist
on site for some time. Theseexceedanceswill be addressedthroughinstitutional
controls to prevent groundwateruse. Theeffectivenessof the remedyin achievingthe
groundwaterRAOs will be evaluatedprimarily in regardto preventing the spreadof
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COCsat concentrationsabove the groundwatercleanuplevels. A periodicreview of the
monitoringdatawill be conductedno less frequentlythanevery5 years. Atthe 5-year
review, all datawill be evaluatedby the EPA andNavy to jointly assessthe effectiveness
of the selected remedy.

12.0 STATUTORY DETERMINATIONS

UnderCERCLA Section 121, selected remediesmust be protectiveof humanhealth and
the environment,comply with ARABs, be cost-effective,andusepermanentsolutions
andalternativetreatmenttechnologiesto the maximumextent practicable.In addition,
CERCLA includesa preferencefor remediesthatusetreatmentthat significantly
reducesvolume, toxicity, or mobility of hazardouswastesas theirprincipal element. The
selectedremedies for OU5 arediscussedin terms of thesestatutoryrequirementsin this
section.

12.1~ AREA I

12.1.1 Protection of Human Health and the Environment

The selectedremedyfor Area 1 will protecthuman health and theenvironmentthrough
institutional controls thatwill preventfuture disturbance of thelandfill and protectthe
existingwetlandsfrom future development. Monitoringwill evaluatewhetherCOCs in
groundwaterareadverselyaffecting the marineenvironment.

12.1.2 ComplianceWith AltARs

The selectedremedyfor Area 1 will comply with federal and stateARARs that have
beenidentified. No waiver for anyARAR is beingsoughtor invokedfor any component
of the selected remedy.The ARARs identified for Area I arediscussedin the following
subsections.
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Chemical-Specjfic ARABs

State ofWashington HazardousWaste Cleanup—Model Toxics Control Act (MTCA;
WAC 173-340). Theseregulations areapplicableto settingthe cleanup standardsfor soil
and groundwaterdischargesto surfacewater. Theyarerelevant and appropriateto the
sedimentsin the wetlands.

AmbientWaterQuality Criteria (CleanWaterAct Section304; Quality Criteria for Water
[U.S. EPA 1986b]). Waterquality criteriaarerelevantand appropriatefor surface
waters and groundwaterdischargesto surfacewaterfor the protection of human health
and aquaticlife.

Water Quality Standards (Clean Water Act Section 303; 40 CFR 131; WAC 173-2014).
Waterquality standards are relevant andappropriatefor surfacewater andgroundwater
dischargesto surfacewater for theprotectionof aquaticlife.

State Qf Washington Water Quality Standards for Surface Waters (WAC 173-2014).-
Statewaterquality standardsareapplicablefor theprotection of aquaticlife in fresh and
marinesurface waters.Thesestatestandardsenforcethe requirementsof the Clean
Water Act. They arerelevantandappropriateto the dischargeof groundwaterto -

surfacewater. - - - -

Location-SpecificARABs

Federal Executive Order 11990 (40CFR Part 6, Appendix A). This requirement is
applicableto the actionsthatmay affect the wetlandsat Area1. It requiresthat all
possibleactionsbe taken toavoid harmingthe wetlands.

TheEndangeredSpeciesAct (16 USC 1531 promulgated by 33 CFR 320-330). This act
is reievant and appropriateto Ault Field in generalbecauseseveralbirds andplants
listed assensitiveor threatenedspeciesareknown to inhabit the base. However,the
actionsof theselectedremedyat Area 1 will not affectcritical habitatof thesespecies.

StateMinimum Standardsfor theConstructionandMaintenance ofWells (WAC 173-
160). Thesestandardsareapplicableand prohibitconstructionof drinidng waterwells
within 1,000 feet ofasolid wastelandfill. -
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Action-SpecificARARs

State Minimum Standards for the Construction and Maintenanceof Wells (WAC 173-
160). Thesestandardsareapplicablefor construction,testing,andabandonment of
resourceprotectionwells, suchas monitoringwells.

12.1.3 Cost Effectiveness

The selectedremedy for Area I is cost effective becauseit hasbeendeterminedto
provideoverall effectivenessproportionalto its cost, with an estimatedpresentworth
cost of$134,000. The cappingalternativeconsideredfor Area 1 would cost
approximately16 times asmuchasthe selectedremedyand may havea net negative
impacton the environmentdueto destructionof wetlands(which are locatedon top of
the landfill) andloss of habitat. Therefore,theselectedremedyrepresentsa reasonable
value for the moneythatwill be spent.

12.1.4 Utilization of Permanent Solutions and Treatment Technologiesto the Maximum
ExtentPracticable

The selectedremedyrepresentsthe maximumextentto which permanentsolutionsand
treatmenttechnologiescan be utilized in a cost-effectivemaimerfor Area 1. It is
protective of human health and theenvironment,complieswith ARAR5, andprovides
thebest balance oftradeoffsin terms oflong-termeffectiveness,permanence,short-term
effectiveness,implementability,cost, andreductionsin toxicity, mobifity, or volume
achievedthrough treatment. The selectedremedy meetsthe statutoryrequirementto
usepermanentsolutionsto the maximumextent practicable.However, treatmentwas
not found to be practicableat Area 1 becauseof theheterogeneousnatureof thelandfill
and therelatively low concentrationsof chemicals.

12.1.5 Preferencefor Treatment as a Principal Element

The selectedremedyfor Area 1 doesnot satisfy the preferencefor treatment to address
theprincipal threatsposedby the site. As explainedabove,treatmentwas not found to
bepracticableat Area1.
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12.2 AREAS2

12.2.1 Protection of Human Health and the Enviromnent

The selected remedyfor Area52 will protecthumanhealth andthe environmentthrough
institutional controlsthatwill preventfutureexposuresto petroleum-contaminated
subsurfacesoilsand viaremovaland treatment ofthe floating petroleumproductthat is
thelargest sourceof contamination.The potential for future dischargeof petroleum or
otherCOCsto marinesurfacewaterwill be reduced,andmonitoringwill ensurethat
COCs in groundwater are not adversely affecting the marineenvironment.

12.2.2 ComplianceWith AltARs

Chemical-SpecificAR/iRs

State of Washington HazardousWaste Cleanup—Model Toxics Control Act (MTCA;
WAC 173-340). Theseregulationsare applicable to setting the cleanup standards for soil
and groundwater discharges to surfacewater.

Ambient Water Quality Criteria (Clean Water Act Section 304; Quality Criteria for
Water [U.S. EPA 1986bJ). Water quality criteriaarerelevantandappropriatefor -

surfacewatersandgroundwaterdischargesto surfacewaterfor the protectionof human
healthandaquaticlife.

Water Quality Standards (Clean Water Act Section303; 40 CFR 131; WAC 173-201.4).
Waterquality standardsarerelevantand appropriatefor surfacewaterandgroundwaterdischargeto surfacewaterfor theprotection of aquaticlife.

State of Washington Water Quality Standards for Surface Waters (WAC 173-2014).
Statewaterquality standardsareapplicablefor the protectionof aquaticlife in fresh and
marinesurfacewaters. Thesestatestandardsenforcethe requirementsof the Clean
Water Act. They are relevant and appropriate to thedischargeof groundwaterto
surface water.
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Location-SpecificARARs

The EndangeredSpeciesAct (16 USC 1531 promulgated by 33 CFR 320-330). Thisact
is relevant andappropriateto Ault Field in generalbecauseseveralbirds andplants
listed assensitiveor threatenedspeciesareknown to inhabit thebase. However,the
actionsof theselectedremedyat Area52 will not affect critical habitatof thesespecies.

Federal CoastalZone ManagementAct (16 USC 1451). The requirements of this act are
applicableto any constructionactivitiesat Area52. Proposedactionsmustbe consistent
with the statecoastalzonemanagementplan (i.e., Washington’s ShorelineManagement
Act).

WashingtonShorelineManagementAct (RCW 90.58; WAC 173-14, 16, 22). These
regulationsareapplicableto any constructionactivity at Area52. Proposedactionsmust
be consistentwith the policies andgoalsof the state shorelinemanagementprogramand
with the policies and shorelandsusedesignationsof the local shorelinemasterplan.
Provisionsalsoapply to wetlands.

State MinimumStandards for the Construction and Maintenance of Wells (WAC 173-
160). Thesestandardsare applicableand prohibitconstructionof drinking waterwells
within 1,000 feetof a solid waste landfill.

Action-SpecificAR.ARs

State Minimum Standards for the Construction and Maintenance of Wells (WAC 173-
160). Thesestandards areapplicablefor construction,testing, andabandonmentof
resourceprotectionwells, suchasmonitoring and extractionwells.

Stateof Washington DangerousWaste Regulations (WAC 173-303). Theseregulations
specifywasteidentification,storage,manifest,transport,treatment,and disposal
requirements forsolid wastethat may containhazardoussubstances.Theserequirements
areapplicableto recovered petroleumgeneratedduring remediation of Area52, if the
recoveredpetroleumcannotbeusedfor its intendedpurpose.

12.2.3 Cost Effectiveness

The selectedremedyfor Area52 is costeffective becauseit hasbeendeterminedto

provideoverall effectivenessproportional to its cost, with an estimatedpresentworth
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cost of $213,000. The selected remedyis the only alternativethat achievestheRAOs for
Area52.

12.2.4 Utilization of Permanent Solutions and Treatment Technologiesto the Maximum
Extent Practicable

The selectedremedyrepresentsthe maximumextentto which permanentsolutionsand
treatmenttechnologiescanbe utilized in acost-effectivemannerfor Area 52. It is
protective of human health andthe environment,complieswith ARARs, andprovides
thebestbalanceof tradeoffsin terms oflong-termeffectiveness,permanence, short-term
effectiveness,implementabiity,cost, andreductionsin toxicity, mobility, or volume
achieved throughtreatment. Recoveringthe floating petroleumproductwill permanently
reduce thetoxicity, mobility, andvolumeof the mostmobile contaminantsat Area 52.
The selectedremedy meetsthestatutoryrequirementto usepermanentsolutionsto- the
maximumextentpractical.

12.2.5 Preference for Treatment as a Principal Element

The selectedremedyfor Area 52 satisfiesthe preferencefor treatmentto addressthe
principal threats-posed-by-conditions-at-thesite—Recovery-and-recycling-or-treatment-oL.~
floating petroleum productwill permanentlyremovethe most mobile contaminantsat
Area52.

12.3 - AREA 31

12.3.1 Protection of Human Health andtheEnvironment

The selectedremedy for Area 31 will protect humanhealthandthe environmentthrough
institutional controls thatwill preventhumanexposuresto COCsin soil and
groundwater,andthroughtheremoval andtreatmentof the largestsourcesof COCsthat
may causecontamination to spread in groundwater. Monitoring will ensure thatCOCs
in groundwaterare notmigratingoutsidethe limits of the institutionalcontrolsandthat
the institutional controlsare maintainedaslong as the risks remain.
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12.3.2 Compliance With ~J%J~

The selectedremedyfor Area31 will comply with federaland stateARARs that have
beenidentified. No waiverof any ARAR is beingsoughtor invokedfor any component
of the selectedremedy. TheANARs identified for Area 31 arediscussedin the
following sections.

Chemical-SpecificARARs

State of Washington Hazardous Waste Cleanup—ModelToxics Control Act (MTCA;
WAC 173-340). Theseregulationsareapplicableto setting the cleanupstandardsfor soil
andgroundwater.They arerelevant and appropriateto ditch sediments andash.

SafeDrinking WaterAct and National PrimaryDrinking WaterRegulationsmaximum
contaminant levels (MCLs) and maximum contaminant level goals (MCLG5) (40 CFR
141; 57 FR 31776). MCLs andnon-zeroMCLGs arerelevant andappropriate
requirementsto setting thecleanupstandardsfor groundwater at Area31.
Requirementswill be metby source controland naturalattenuation.

Location-SpecificARARs

EndangeredSpeciesAct (16 USC 1531 promulgated by 33 CFR 320-330). This act is
relevantandappropriateto Ault Field in generalbecauseseveralbirds andplants listed
assensitiveor threatenedspeciesareknown to inhabit thebase. However,the actions
of the selectedremedy at Area31 will not affect critical habitat ofthesespecies.

Action-SpecificARARs

State Minimum Standards for the Construction and Maintenance of Wells (WAC 173-
160). Thesestandardsare applicablefor construction,testing,andabandonmentof
resourceprotectionwells, suchasmonitoringand extractionwells.

HazardousMaterialsRegulations(49 CFR SubchapterC, Parts 171 to 180). These
regulationsaddress themovementof hazardousmaterialson public roadways. If waste
generatedduring the selectedremedyis hazardousandmust be transportedto a
treatment ordisposalfacility, theserules areconsidered applicable.
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Federal ResourceConservation and RecoveryAct (40 CFR 261,262,263, and 268).
Theseregulationsspeci~’wasteidentification, storage,manifest,transport, treatment, and
disposalrequirementsfor hazardouswaste. Theserequirementsareapplicableto
recoveredpetroleum generated duringremediationof Area31.

Stateof WashingtonDangerousWasteRegulations(WAC 173-303). Theseregulations
speci~’waste identification,storage,manifest,transport,treatment,anddisposal
requirementsfor dangerouswaste. Theserequirementsareapplicableto recovered
petroleumgeneratedduring remediation of Area31.

Federal Clean Air Act GeneralProvisions(40 CFR 52) and Puget Sound Air Pollution
Control Authority Regulation 1, Section9.15. Theseregulations for the control of
fugitive dustduring constructionactivities areapplicableto theexcavationactionsof the
selectedremedy.

12.3.3 CostEffectiveness

The selectedremedyfor Area 31 is costeffective becauseit hasbeen determined to
provideoverall effectivenessproportionalto its cost,with an estimated presentworth
cost of$592,000. Eachof Alternatives2, 3, and4 would achievethe RAOs. The
selectedremedy(Alternative 3)providesfor treatmentof a muchlargeramountof
contaminationthanAlternative2, at an incrementallylargercost. Although
Alternative4 would addressthe largestamountof contamination,it would costroughly
eight times asmuch as the selectedremedy. Therefore,theselectedremedyrepresentsa
reasonablevaluefor the moneythatwill be spent.

12.3.4 Utilization of Permanent Solutionsand Treatment Technologiesto the Maximum
- Extent Practicable - - - - - -

The selectedremedyrepresentsthe maximumextent to which permanentsolutionsand
treatmenttechnologiescanbe utilized in a cost-effectivemannerfor Area31. It is
protectiveof human health andthe environment,complies withARARs, andprovides
thebest balance oftradeoffsin terms of long-terraeffectiveness,permanence, short-term
effectiveness,implementability, cost,and reductionsin toxicity, mobility, or volume -

achievedthroughtreatment. Recoveringandrecycling (or incinerating)the floating
petroleumproduct,alongwith bioventingof vadosezonesoils, will permanentlyreduce
the toxicity, mobility, andvolume of themost mobile contaminantsat Area3].. The
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selectedremedy meetsthe statutoryrequirementto usepermanentsolutionsand

treatmenttechnologiesto themaximumextentpracticable.

12.3.5 Preferencefor Treatment as a Principal Element

The selectedremedyfor Area31 satisfiesthe preference for treatmentto addressthe
principal threatposedby conditionsat thesite. The treatmenttechnologiesinclude
recoveryof floating petroleumproduct,recycling or treatmentof the petroleum,and
bioventing. Thesetechnologieswill permanentlyremovethe most mobile contaminants
at Area31.

13.0 DOCUMENTATION OF SIGNIFICANT CHANGES

The proposed plan releasedfor public commentin October1995 discussedremedial
actionalternativesfor thethreeareas at OU5 and identified thepreferredalternatives.
No significantchangesto the selectedremedieshaveoccurred.
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On October24, 1995, the Navy held an openhouseand public meetingto discussthe
proposedplan for final action at OU5. Thepublic commentperiod extendedfrom
October10 to November9, 1995. No written ororal public comments were received.

An information
WhidbeyIsland

repository containingall primary site documentsis located at theNAS
Library, Oak Harbor,Washington.
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