
3.0 BASELINERISKASSESSMENTFORSITES2AND12

TheBRAforSites2 and12ispresentedinthis
section.Site2 istheformerMainGarrison
SewageTreatmentPlant(MGSTP).Site12
comprisesfourareas:theLowerMeadow,the
formerDirectorateofLogistics(DOL)Automotive
Yard,theformerCannibalizationYardandthe
associatedindustrialarea,anda portionofthe
SouthernPacificRailroad(SPRR)spur.ThisBR4
followsthemethodologypresentedin
Section2.o. Anydeviationsfromthemethods
describedinSection2.0arenoted.

3.1 SiteBackground

Thissectiondescribesthephysicalsettings,past
andplannedlanduses,andlocaldemographics
forthesites.

3.1.1 PhysicalSetting

Bothsitesareinthenorthwestportionof
,. ,. FOIIOral.Site2 iswestofHighway1;Site12is

intheMainGarrisoneastofHighway1
(’plate3.1).

3.1.1.1 Site2

Site2 encompassesapproximately50acres
boundedbyIndianHeadBeachtothewest,
RangeRoadtotheeast,TrainfireRangeNo.9to
thenorth,andStilwellHalltothesouth.The
siteisatanapproximateelevationof80feet
MSL.MuchofSite2 iscoveredwithstabilized
dunesandvegetatedprimarilywithiceplant.

3.1.1.2 Site 12

ThefourareasofinvestigationatSite12are
describedbelow.

TheLowerMeadow

Thisareaisa grassfieldcomprisinglessthan
1 acreeastofHighway1,westoftheDOL
AutomotiveYard,andsouthoftheTwelfthStreet
Gate.ThesiteislinedontwosidesbyMonterey
cypress.TheelevationoftheLowerMeadowis
approximately65feetMSL,about5 feetlower

thantheDOLAutomotiveYard,fromwhichit
historicallyreceivedrunoff.Severaldrainpipes
extendfromtheDOLYardintotheLower
Meadow.

TheDOLAutomotiveYard

This8-acrepavedareanortheastoftheSPRR
spurandsouthofTwelfthStreethousesseveral
buildingsformerlyusedforautomotiverepair.
Woodenbarracksarelocatednorthandeastof
theyard.Thisareaisapproximately70feet
abovesealevelandslopesgentlytothewest,
towardtheLowerMeadow.

TheCannibalizationYard

Thisapproximatelyl/2-acrepavedareais located
withinan18-1/2acreindustrialareaseparated
fromtheDOLAutomotiveYardtothenorthby
theSP~ spur.Aformerbaseballfieldliesto
theeast,andTenthStreetandwoodenbarracks
aretothesouth.Thisareaisapproximately
80feetabovesealevel.

TheSPRRSpur

Thisareaoflessthan1 acreconsistsoftheright
ofwayalongaportionoftherailroadspurthat
curveseastfromtheSPRRtrackthroughan
industrialcomplexandbetweentheDOL
AutomotiveYardandtheCannibalizationYard.
Theareaismostlyunpavedexceptforareas
adjacenttotheformerloadingdocks.

3.1.1.3 Geology

AtSites2and12,olderdunedepositsconsisting
ofpredominatelywell-sortedtosiltysandextend
fromthesurfacetoapproximately120to150feet
bgs,wherea sandysilttosandyclayis
encountered.Well-sortedsandtosiltysandof
theValleyFilldepositsispresentbeneatbthesilt
toatleast300feetbgs,themaximumdepth
investigatedintheRI. The%linasValley
Aquiclude,presentthroughmuchofFortOral,is
absentatbotbsites.
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3.0BaselineRiskAssessmentforSites2and12

3.1.1.4 Hydrogeology

Sites2and12arelocatedintheSalinasBasin.
Twoaquiferunitswereinvestigatedaspartofthe
RI,theUpper180-footaquiferandtheLower
180-footaquifer.The sandysiltpresentat
approximately70to80feetbelowMSLactsasa
confiningunitbetweenthetwoaquiferunits.
Depthtowaterrangesfromapproximately40to
60feetatSite2 toabout70feetatSite12.
LocalizedgroumdwaterflowintheUpper
180-footaquiferisgenerallyfromSite12
westwardtowardSite2 andMontereyBay.Flow
intheLower180-footaquiferisprimarilyinland
towardtheSalinasValley.

GroundwaterqualityatSites2 and12is
characterizedbytotaldissolvedsolids(TDS)
contentrangingfrom295to998mg/Jforwells
screenedintheupperpartoftheUpper180-foot
aquiferatSite2,andfrom227to713mg/1(with
ameanof375mfjl)throughtheentireUpper
180-footaquiferatSite12. Saltwaterintrusion
hasoccurredinthelowerpartoftheUpper
180-footaquiferatSite2 asfarinlandasthe
SewageTreatmentPlant,asevidencedbyTDS
valuesofupto26,900mgllinMonitoringWell
MW-02-07-180,whichisscreenedinthebottom
20feetoftheUpper180-footaquifer.
GroundwaterunderlyingSite12isconsidered
potable,butgroundwateratSite2 thathasbeen
subjecttosaltwaterintrusionandistherefore
generallynotpotable.

3.1.2 LandUse

Thissectiondiscussesbothpastandplanned
futurelandusesforSites2 and12.

3.1.2.1 Site2

Site2 istheformerMainGarrisonSewage
TreatmentPlant(MGSTP)site.TheMGSTPwas
theprimarysewagetreatmentfacilityforFortOrd
fromthelate1930suntilMay1990.Five
buildings,twolargetricklingfilterfacilities,
threeinactiveunlinedsewagependingareas,and
10inactiveasphalt-linedsludgedryingbeds
associatedwiththeMGSTPremainonthe
southernportionoftheparcel.Thenorthwest
edgeofthesitewasusedasafiringrange
(1-LLA,1993).Effluentfromtheplantwas
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dischargedumderaNationalPollutantDischarge
EliminationSystem(NPDES)permittoa storm
drainthatemptiedintoIndianHeadBeach
duringlowtideandintoMontereyBayathigh
tide.

TheproposeddevelopmentforSite2
(Polygon13)includesoutdoorandindoor
aquiculturefacilitiesforraisingfishand
shellfish,withadditionalresearchfacilities
proposedtosupportoceanographicstudies
(FORG,1994).

3.1.2.2 Site 12

PastlandusesinthefourSite12areasare
describedbelow.

LowerMeadow

Thisareawasusedasawastedisposalsite.
Suspectedwastesincludescrapmetal,oil,and
batteries.Constructionwaste,scrapmetal,and
evidenceofhydrocarbonstaininghavebeen
identifiedinfillatdepthsofupto21feetin
areasoftheLowerMeadow.TheLowerMeadow
hashistoricallyreceivedromofffromthe
AutomotiveYardviadrainpipes.

DOLAutomotiveYard

Thisareaincludesseveralbuildingspreviously
usedforautomobilerepair,degreasimg,engine
testing,autosteamcleaning/washing,petroleum
andoilstorage,andautopainting.Aformerly
buriedmufflernearBuilding2719wasusedto
storeliquidwaste(e.g.,solventsandpetroleum
products).Undergroundstoragetanks(USTS),
primarilyforgasolinestorage,werepresent
throughoutthearea,butallhavebeenremoved.
Chemicalreleasesfromthisareamayhave
occurredasaresultofaccidentaldischargeof
wastesolvents,paints,andbatteryaciddirectly
intosoil,drains,orsewers.

CannibalizationYard

TheCannibalizationYardwasusedfrom1964
untilthepresenttodismantledecommissioned
militaryvehiclesandotheroldequipment.
Severalbuildingsremain,includingaformer
machineshopandaformerfurnitureshop.
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USTSthathelddiesel,kerosene,Stoddard...
solvent,andwasteoilhavebeenremoved.Ten
USTScontainingmotorvehiclefuelremain
southeastoftheMGSTPatBuilding2042. One
oil/waterseparatorislocatedontheeastern
borderoftheyard.

SPRRSpur

TheportionoftheSPRRspurdescribedin
Section3.1.1.2isconsideredaspartofSite12
becauseoilorfuelmayhavebeensprayedinthis
areafordustcontrol.TheremainderoftheSPRR
spuris includedinSite13.

FutureUse

DevelopmentplannedforSite12includesa
centralbusinessdistrict,lightindustrialareas,a
high-techbusinesspark,a transitcenter,retail
businesses,medium-tohigh-densityresidential
areas,anda school(FORG,1994).

3.1“3 NearbyPopulations

Thecurrentandpotentialfutureresidential
— populationisnearestSite2 approximately1mile

northofthesiteinthecityofMarina.It isnot
anticipatedthatthesepopulationswouldhave
contactwithchemicalsdetectedatSite2.

ForSite12,thenearestcurrentresidentialand
occupationalreceptorsareindividualsliving
and/orworkingatFortOrdapproximately1 mile
northtonortheastofSite12.

3.2 DataEvaluated

DataconsideredintheBRAwerederivedfrom
soilandgroundwatersamplingconductedby
I+LAfrom1991to1994aspartoftheRI. Data
obtainedfromsiteinvestigation(s)conductedby
EA(1990)werealsoconsidered.

Thesamplingactivitiesandthemethodsusedto
evaluateanalyticaldataarediscussedin
Section2.1.1.5andsummarizedhere.Soildata
weresegregatedbydepthasfollows:surfacesoil
(Oto2 feetbgs),subsurfacesoil (2to 10.5feet
bgs),anddeepsoil(greaterthan10.5feetgs).
Statisticalsummariesforchemicalsdetectedat
Sites2 and12arepresentedinTables3.la,b,
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andc and3.2a,b,andc (soil)andTables3.3and
3.4(groundwater).Thefrequencyofdetection,
minimumandmaximumconcentrations,
arithmeticmeanconcentration,andstandard
deviationandthe95percentupperconfidence
limit(UCL)ofthearithmeticmeanarepresented
foreachdetectedchemical.

Hexavalentchromiumwasnotdetectedateither
Site2 or12. Atotalof31soilsampleswere
analyzedforhexavalentcl-uomiumatSite2(4)
andSite12(27);detectionlimitsforthese
samplesrangedfrom0.10to5.00mgkgfor
Sites2 and12. Detectedconcentrationsoftotal
chromiumarethereforeassumedtorepresent
trivalentchromium.

3.2.1 Site2

Twenty-sevensoilsampleswerecollectedfrom
eightsoilboringsandanalyzedforoneormore
ofthefollowing:VOCS,SOCS,pesticides/PCBs,
andprioritypollutantmetals(Tables3la, b,
andc).

Thefollowing13metalsweredetectedinatleast
onesmfacesoilsample(O2 feetbgs):antimony,
arsenic,beryllium,cadmium,chromium,copper,
lead,mercwy,nickel,selenium,silver,thallium,
andzinc.Noorganiccompoundsweredetected
insurfacesamples(Table3la). Sixmetalswere
detectedinatleastonesubsurfacesoilsample(2
to10.5feetbgs):arsenic,chromium,copper,
lead,nickel,andzinc.Noorganiccompounds
weredetectedinsubsurfacesoil(Table3lb).
Chemicalsdetectedinatleastonedeepsoil
sample(>10.5feetbgs)were:acetone,
bis(2-ethylhexyl)phthalate,antimony,arsenic,
beryllium,chromium,copper,lead,nickel,and
zinc(Table3.Ic).

TenmonitoringwellswereinstalledatSite2
between1990and1994. Groundwatersamples
fromthesewellshavebeenanalyzedforVOCS,
SOCS,andprioritypollutantmetals(Table3.3).
Resultsofanalysesconductedsince
September1993indicatethepresenceofthe
followingchemicalsingroundwaterfromatleast
oneofthe10monitoringwells:
bromodickdoromethane,chlorofomn,
dibromochloromethane,1,1-dichloroethane
(1,1-DCA),1,1-dichloroethene(1,1-DCE),
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1,2-dichloroethene(total)(total1,2-DcE),
tetrachloroethene(PCE],1,1,1-trichloroethane
(1,1,1-TCA),trichloroethene(TCE),vinyl
chloride,bis(2-ethylhexyl)phthalate,
pentachlorophenol,antimony,arsenic,chromium,
copper,iron,magnesium,manganese,mercury,
nickel,potassium,thallium,zinc,calcium,
chloride,nitrateasN,orthophosphateasP,
sodium,andsulfate.

3.2.2 Site12

Soilsampleswerecollectedinallfourareasof
Site12tocharacterizepotentialsourceareas.
Theseareaswerefirstinvestigatedaspotential
sourceareasforthesolventsidentifiedin
groundwaterduringaninitialcharacterizationof
theCannibalizationYard(EA,1990).This
investigationincludeddrillingoffoursoilborings
andinstallationandsamplingofthreemonitoring
wells.HLAconducteda remedialinvestigation
atSite12between1991and1994. This
consistedoftwophasesandincludedthe
followingactivities:geophysicalsurveys;soilgas
surveysforscreeningpurposes;drillingof38soil
boringsand4 pilotborings;collectionof
hydropunchsamplestoevaluatetheextentof
potentialgroundwatercontaminationandselect
monitoringwelllocations;installationof7,and
samplingof10,monitoringwells;tidalinfluence
monitoring;andaquifertesting.Theresultsof
soilsamplingactivitiesaresummarizedbelow
followedbya summaryofthegroundwater
samplingresults.Soilsamplingsummariesare
presentedforSite12asawhole,consistentwith
howthedatawereemployedintheexposwe
assessment(Table3.2).

Atotalof147soilsampleswerecollectedfrom
42soilborings,6 testpits,and5 surface
locationsatSite12andanalyzedforoneormore
ofthefollowing:VOCS,SOCS,pesticidesiPCBs,
PAHs,andprioritypollutantmetals.“The
followingchemicalsweredetectedinatleastone
soilsampleatSite12atdepthsofOto2 feetbgs:
acetone,PCE,toluene,TCE,4,4’-DDT,
di-n-butylphthalate,diethylphthalate,
bis(2-ethylhexyl)phthalate,totalcarcinogenic
PAH,benzo(a)pyrenetoxicequivalents
(B(a)P-TE),pyrene,antimony,arsenic,beryllium,
cadmium,chromium,copper,lead,mercury,
nickel,selenium,andzinc(Table3.2a).Mostof
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thesechemicalsandthefollowingchemicals
werealsodetectedatdepthsbelow2 feet:
carbondisulfide,1,1-DCA,1,2-DCA,total
1,2-DCE,1,2-dichloropropane,methylethyl
ketone(MEK),methylenechloride,
1,1,2-tricldoroethane(1,1,2-TCA),
2-methylnaphthalene,pentachlorophenol,and
xylenes(Tables3.2band3.2c).

Groundwatersamplesfromthe10monitoring
wellsatSite12(seveninstalledbyHLAand
threebyEA)havebeenanalyzedforVOCS,
SOCS,andmetalsona regularbasisfrom1992to
1994.Resultsofanalysesconductedsince
September1993indicatethepresenceofthe
followingchemicalsin.groundwaterfromatleast
oneofthemonitoringwells:1,2-DCA,1,1-DCE,
total1,2-DCE,methylenechloride,PCE,toluene,
1,1,1-TCA,TCE,antimony,chromium,copper,
iron,magnesium,manganese,mercury,nickel,
potassium,zinc,calcium,chloride,nitrateasN,
orthophosphateasP,sodium,andsulfate
(Table3.4).

Resultsofphysicaltestingofsoilsamplesfrom
Sites2 and12aresummarizedAppendixC,RI
VolumeII,Sites2 and12.

3.3 SelectionofChemicalsof
PotentialConc@rn(COPCS]

ThissectiondescribestheselectionofCOPCSfor
soilandgroundwateratSites2 and12. All
chemicalspositivelyidentifiedinatleastone
sampleweresubjectedtotheCOPCselection
screeningdescribedinSection2.1.2.

3.3.1 soil

Fordirectcontactpathways,COPCSwere
identifiedbasedonsoilanalyticaldataatOto
2 feetbgs.Themaximumconcentrationofeach
metalwasfirstcompwedtothedepth-specific
FortOrdNQTPsoilbackgroundconcentrationfor
thatmetal.Metalswhoseconcentrationsdidnot
exceedbackgroundconcentrationswere
eliminatedasCOPCS.Atoxicityscreen,
describedinSection2.1.2.4andAppendixC,
wasperformedfortheremainderofthedetected
chemicals.Chemicalswithascreeningcancer
riskoflessthan1x 10-8ora screeninghazard
quotientlessthan0.01wereeliminated.
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Maximumleadconcentrationswerecompared
againstaHealthBasedScreeningLevel(HBSL)of
240m~g. Essentialnutrientswereconsidered
andeliminatedasappropriate,asdiscussedin
AppendixB.

3.3.1.1 Site2

Basedontheexposurepathwaysidentifiedfor
Site2 (Section3.4.3),onlysurfacesoilwas
evaluatedforCOPCS.Berylliumandnickelwere
eliminatedbecausedetectedconcentrationsdid
notexceedbackground.Basedontheessential
nutrientevaluation(AppendixB),theestimated
expecteddailydose(E13D)ofzincis0.31mglkg.
ThisvalueiswellbelowtheFoodandDrug
Administration’s(FDA’s)recommendeddaily
allowance(RDA)of5 to10mg/day(NRC,2989).
Forthisreason,zincwaseliminatedasa COPC.
Chromiumandseleniumwereeliminatedbased
onresultsofthetoxicityscreen.Theresultsof
thetoxicityscreenarepresentedinTableCl of
AppendixC. Leadwaseliminatedbecauseits
maximumconcentrationwaslessthantheH13SL.

ThechemicalsretainedasCOPCSh soilfor
Site2 were:antimony,arsenic,cadmium,
copper,mercury,silver,andthallium.The
resultsoftheselectionprocessarepresentedin
Table3.5.

3.3.1.2 Site12

Basedontheexposurepathwaysidentifiedfor
Site12(Section3.4.3),onlysurfacesoilwas
evaluatedforCOPCS.Nickelwaseliminated
becausethemaximumconcentrationdidnot
exceedbackground.Zincwaseliminatedasan
essentialnutrientbecauseitsEDDof0.10mg/day
waswellbelowtheFDAsRDAof5 to10m#day
(NRC,1989).

Acetone,beryllium,chromium,copper,4,4’-DDT,
di-n-butylphthalate,diethylphthalate,mercury,
pyrene,selenium,PCE,TCE,andtoluene,were
eliminatedbasedontheresultsofthetoxicity
screen.Theresultsofthetoxicityscreenare
presentedinTableC2ofAppendixC.

ThechemicalsthatwereretainedasCOPCSin
soilforSite12were:antimony,arsenic,
B(a)P-TE,beryllium,bis(2-ethylhexyl)phthalate,

cadmium,lead,andTotalcarcinogenicPAH.
SummariesoftheseCOPCSandresultsofthe
selectionprocessarepresentedinTable3.6.

3.3.2 Groundwater

COPCSingroundwaterwereidentifiedforSite12
usingatoxicityscreensimilartothatappliedin
thedeterminationofCOPCSinsoil. COPCS
werenotselectedforgroundwateratSite2,
becauseingestionofgroundwaterunderlying
Site2 isnota completepathwayasresidential
landuseisnotplannedforthissite. Inaddition,
groundwaterbelowSite2 hasbeensubjecttosalt
waterintrusion,andisthereforegenerallynot
potable.

Thetoxicityscreenevaluationwasperformed
usinga groundwateringestionrateofI l/day,the
maximumgroundwaterconcentrationwithinthe
lastyear,andtheappropriatecancerslopefactor
orreferencedose.Chemicalswitha screening
cancerriskoflessthan1x 10-~ora screening
hazardquotientlessthan0.01wereeliminated
onthebasisofinsignificantcontribution.The
resultsoftheCOPCscreeninganalysisfor
groundwaterarepresentedinTables3.7.

ForgrovmdwateratSite12,theEDDsofcalcium,
iron,magnesium,andzincwerebelowtheir
respectiveRDAs:forcalcium56.5vs.400to
800m~day,foriron0.14vs.6 to10m~day,for
magnesium29.5mg/dayvs.40to 120mg/day,
andforzinc0.10vs.5 to10mg/day.These
chemicalsweretherefore,eliminatedasCOPCS.

Thefollowingchemicalswereeliminatedonthe
basisofthetoxicityscreen:chromium,toluene,
and1,1,1-TCA.Theresultsofthetoxicityscreen
arepresentedinTableC3ofAppendixC. EPA
andCalLEPAhavenotdevelopedtoxicityvalues
forchloride,potassium,sodium,orsulfate.Asa
result,thesechemicalscouldnotbe
quantitativelyevaluatedinthisBRAandwere
eliminatedasCOPCS.

Thefollowingchemicalswere,therefore,retained
asCOPCS:antimony,copper,1,1-DCE,1,2-DCA,
total1,2-DCE,manganese,mercury,methylene
chloride,nickel,nitrate(asN),PCE,andTCE
(Table3.7).
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3.4 ExposureAssessment

Thegeneralmethodsusedtoidentifypotential
exposurescenariosforSites2 and12are
describedindetailinSectionz.2. Thefollowing
sectionprovidesa discussionofthenatureand
degreeofthepotentialexposuretotheCOPCS
thatmayoccuratSites2 and12. Thesources
andpotentialchemicalmigrationroutesforthe
COPCS,potentialhypotheticalreceptorsandthe
pathwaysbywhichexposuretoCOPCSmay
occur,exposurepointconcentrations,andthe
doseestimationforeachchemicalarepresented
inthefollowingsections.

3.4.1 ChemicalSourceand
MigrationAnalysis

Section3.ooftheIntroductiontotheRI
(VolumeII)presentsa generaldiscussionof
chemicalfateandtransport.Section3.0ofthe
IntroductiontotheRIalsoincludesa tableof
physicalandchemicalpropertiespertainingto
environmentalfateandtransportofchemicals
detectedattheFortOrdRIsites,anda discussion
ofpotentialchemicalmigrationpathways.
Section5.0oftheSites2 and12RIpresentsa
site-specificdiscussionofchemicalfateand
transport,andidentifiespotentialchemical
migrationpathwaysatSites2 and12. The
potentialmigrationpathwaysidentifiedin
Section5.ooftheSites2 and12RIarediscussed
inthefollowingsections.

Thepotentialsomceofchemicalreleasetosoil
andgroundwateratSite2 istheformersewage
treatmentplant.Metalsareoftenfoundin
sewagesludgeandothersewagetreatment
byproducts.Metalshavebeendetectedinsoilat
elevatedconcentrationsnearthedyingpondsat
Site2.

Thepotentialsourcesofchemicalreleaseinto
soilsandgroundwateratSite12include:

TheLowerMeadow

● Wastematerialssuchasscrapmetal,oil,
batteries,androadconstructionwaste,used
asfill

DOLAutomotiveYard

● Formeractivitiesassociatedwithautomobile
repair,decreasing,enginetesting,autosteam
cleaning/washing,petroleumandoilstorage,
andautopainting

● USTSusedprimarilyforgasolinestorage

● Dischargeofwastesolvents,paints,and
batteryaciddirectlyintosoil,drains,or
sewers.

CannibalizationYard

“ Activitiesconductedattheformermachine
andfurnitureshops

“ USTSthathelddiesel,kerosene,Stoddard
solvent,andwasteoil,andtheoil/water
separatorsontheeasternborderoftheyard.

SSRRSpur

● Oilorfuelthatmayhavebeensprayedin
thisareafordustcontrol.

Chemicalsmaybereleasedfromsoilthrough
volatilization,windormechanicalerosion,
leachingtogroundwater,orstormwaterrunoff.
Thesepotentialreleasemechanismsare
discussedbelowfortheCOPCSidentifiedat
Sites2 and12.

3.4.1.1 ChemicalVapors

Thevolatilizationofcertainchemicalsfromsoil
orgroundwatercanresultinthereleaseof
chemicalsfromsoilinavaporphase.Metals
weretheonlychemicalsidentifiedasCOPCSin
soilatSite2. Metals,PAHand”
bis[2-ethylhexyl)phthalatewereidentifiedas
COPCSinsodatSite12. Onthebasisofthelow
vaporpressureofthesechemicals,inhalationof
vaporsfromchemicalspresentinsoilatthesites
wasnotassessed.However,asdiscussedbelow,
volatilizationofchemicalsidentifiedin
groundwaterwasconsideredandevaluatedasa
completeexposurepathwayforSite12.

● RunofffromtheDOLAutomotiveYard.
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,/--

3.4.1.2 FugitiveDust

Windormechanicalerosioncanresultinthe
releaseofchemicalsinsoilbygenerationofdust
fromsurfacesoil.MetalsandSOCS,theonly
chemicalclassesidentifiedasCOPCSinsoilat
Sites2 and12, havebeenfoundinthe
environmentadsorbedtosuspendedparticulate
matterandaresubjecttoreleasefrom
contaminatedsoilsviathismechanism.
Accordingly,thischemicalmigrationroutewas
includedformetalsandSOCSatSites2 and12.

3.4.1.3 StormwaterRunoff

ChemicalsreleasedfromtheAutomotiveYard
mayhavebeentransportedtoadjacentareas
withinSite12(e.g.,theLowerMeadow)via
runoffthroughdrainagepipes.Soilsampleswere
collectedinareaspotentiallyreceivingrunoffto
determineifrunoffhadoccurred.Therefore,it
wasnotnecessarytoconducta quantitative
migrationanalysis.

3.4.1.4 Leaohing,..-
Thepotentialforchemicalstoleachfromsoilto
groundwaterdependsuponthephysicaland
chemicalpropertiesofthechemical,thechemical
concentration,soiltype,pH,andother
site-specificconditions(e.g.,surfacecoverand
annualrainfall).Thechemicalsidentifiedas
COPCSinsoilatSitesz and12havelimited
watersolubilitiesandhighsoilsorption
tendencies.Chemicalpropertiespertainingto
chemicalfateandtransportarepresentedin
Section3.0ofVolumeIIoftheRI/FSreport.The
detectedconcentrationsandchemicalproperties
oftheorganicchemicalsdetectedatSite12
indicatethattheorganicCOPCSareunlikelyto
migratetogroundwater.Thelowdetectedmetal
concenhationsandgenerallylowmobilityof
metalcationsinsoilindicatethatthemetals
detectedinsoilatSite12areunlikelytomigrate
togroundwater.

ThepHofsoilatSites2 and12rangesfrom4.2
to7.8,indicatingthatthereis littlepotentialfor
metalstoleachtogroundwater.Further,depthto
groundwaterisapproximately180feetatSite2,
and50to70feetatSite12. Althoughelevated
concentrationsofmetalshavebeendetectedinat

VolumeIll
T34932-H
Novembsr22,1994

leastonemonitoringwellatSite2,“clean”soilin
subsurfacezonesandsaltwaterinb-usionatSite2
indicatethatleachinghasnotbeenthe
mechanism.Basedonthisinformation,
chemicalmigrationoftheCOPCSinsoilto
groundwateratSites2 and12isconsidered
umlikelyandwasnotquantitativelyevaluatedin
theBRA.

3.4.2 PotentialReceptorsand
ExposurePathways

Thissectionidentifiesthehypotheticalreceptors
evaluatedforSites2 and12,anddefinesthe
potentialexposwepathwaysthroughwhichthe
receptorscouldcontactCOPCS.Methodsusedto
identifyreceptorsaredescribedinSection2.2.
Site-specificinformationpresentedinSection3.1
wasusedtodeveloptheexposureassessment.

3.4.2.1 Site2

Therearenocurrentreceptorsatorwithin
approximately1mileofSite2. Potentialfuture
onsitereceptorsforSite2 areadultworkers
employedattheproposedmarineaquacultue
andoceanographicresearchfacilities.These
receptorsmaybeexposedtochemicalsinsurface
soilasaresultofoutdooractivitiesassociated
withaquacultrueandresearch.Residential
receptorswerenotevaluatedbecauseproposed
developmentatSite2 includesonlythese
facilities(FORG,1994).

TheecompletesoilexposurepathwaysatSite2
wereidentified:incidentalingestionofsoil,
dermalcontactwithsoil,andinhalationof
fugitivedust.Ingestionofgroundwater
umderlytigSite2 wasnotconsidereda complete
exposurepathwayasresidentiallanduseisnot
plannedforthissite.

3.4.2.2 she 12

TherearenocurrentreceptorsatSite12. The
nearestpopulationsliveand/orwork
approximately1 mileeastofthesite. Exposure
oftheseindividualstochemicalspresentat
Site12isassumedtobenegligiblebasedon
resultsofthefutureonsitescenarioandthe
distanceoftheseindividualsfromthesite.

HardingLawsonAssociates
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ThepotentialfutureonsitereceptorsforSite12
areadultworkersandchildandadultresidents
(FOI?G,1994)whomaybeexposedtochemicals
insurfacesoilasaresultofnormalactivities.
Becauseexposmeoffutureworkerswouldbe
muchlessthanthatoffutureresidents,
quantitativeriskevaluationswereconductedfor
residentialreceptorsonly.

ThecompletesoilexposurepathwaysatSite12
areincidentalingestionofsoil,dermalcontact
withsoil,andinhalationoffugitivedust.
Inhalationofvolatilechemicalsmigratingfrom
groundwaterintoairwasalsoevaluatedfor
Site12,althoughtheresultsofaninitial
screeningevaluation(AppendixD)indicatedthat
thisexposurepathwaydoesnotcontribute
significantlytothetotalexposure.Additionally,
ingestionofgroundwaterunderlyingSite12was
evaluated.

3.4.3 ExposureScenarios

Thissectionpresentsa discussionofthe
site-specificinformationconsideredinthe
exposureassessment.Toprovidea conservative
rangeofpotentialrisks,bothaverageandRME
exposurescenarios(definedinSection2.2.3]
wereevaluated.Theaverageexposurescenario
wasevaluatedusingaverage(ormean)valuesfor
keyexposureparameters;theRMEscenariowas
evaluatedusimgupperboundvalues(e.g.,95th
UCL)forkeyexposureparameters.The
pathway-specificassumptionsusedtoevaluate
potentialexposuresofeachofthereceptorsfor
Sites2 and12arepresentedinSection2.2.5.

Itwasassumedthatexposuresforfutureadult
workersatSite2wouldoccur8 hoursperday,
250daysperyear(5daysperweek,50weeksper
year)for10years(averageexposuue)or25years
(RME).Thefractionofintake(FI)wasassumed
tobe0.5(average)and1.0(RME).

ForthefutureresidentialscenarioatSite12,it
wasassumedthatexposurewouldoccur
20hoursperday(averageexposure)or24hours
perday(RME),35odaysperyearfor9years
(averageexposure)or30years(RME).The
fractionofintakewasassumedtobe0.75
(averageexposure)or1.0(RME).

TheseassumptionsaresummarizedinTable3.8.

3.4.4 ExposurePoint
Concentrations(EPCS)

ThemethodsusedtoevaluateEPCSarediscussed
inSection2.2.7.Site-specificaverageexposme
andRMEEPCSweredevelopedforsoiland
groundwaterusingthearithmeticmean
concentrationandthe95percentupper
confidencelimitonthemean(95thUCL),
respectively.EPCSweredevelopedfor
particulate-boundchemicalsinairbyassuming
that100percentoftheairborne,site-specific
PMIOoriginatedfromsitesoil.Accordingly,the
PMIOdustconcentrationwasmultipliedbythe
meanand95thUCLsoilconcentrationsto
characterizeEPCSinair,asdescribedin
Section2.2.7.

EPCSforvolatilechemicalswereestimatedusing
theArmy/JuryBehaviorAssessmentModel,
discussedinAppendixD. Thismodelestimates
vaporflm ratesatthesoilsurfaceresultingfrom
volatilechemicalspresentinthedissolvedphase
ingroundwater.

BecausenoareasofcontaminationatSite12
wereidentifiedashotspots,itwasnot
considerednecessarytoanalyzesoildataonan
area-specificbasisfortheexposureassessment.

EPCSforsoil,air,andgroundwaterare
summarizedinTables3.9through3.11.

3,4”5 EstimationofExposure
(Dose)

Thepathway-specificequationsandexposure
parametersusedtoestimateaveragedailydoses
(noncarcinogens)andlifetimeaveragedailydoses
(carcinogens)arepresentedinSections2.2.4and
2.2.5.ThisapproachwasappliedtoallCOPCS
exceptlead.Forlead,bloodleadconcentrations
wereconsewativelyestimatedusingtheDTSC
LEADSPREAD(adultsandchildrenfromage
6years)andtheEPAUBK(childrenOto6years)
models.Thesemodelsaredescribed
Section2.2.9.
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3s ToxicityAssessment

Thetoxicityassessmentpresentsthe
chemical-specificcancerslopefactors(SFS)and
noncancerreferencedoses(RfDs)usedinthe
BRA.WhereEPAandDTSChavederived
differentslopefactorsfora chemical,themore
conservativevaluewasused.TheEPARfD,or
anappropriatesurrogateRfD,wasusedforall
noncarcinogenicendpointsotherthanlead
toxicity.Thechemical-specificSFSandRfDs
usedintheBRAareprovidedinTable2.9.

~6 RiskCharacterization

Theriskcharacterizationintegratesthedose
estimatesandthetoxicityassessmentto
characterizetheincrementalcancerrisksandthe
noncancerhealthhazards.Riskcharacterization
methodsarediscussedinSection2.4. Estimated
incrementalcancerrisksandnoncancerhealth
hazardsarepresentedinAppendixE. The
followingsectionssummarizetheresultsofthe
riskcharacterizationforreceptorsatSites2 and
12. Resultsarepresentedwithandwithout
correctionsforbackgroundarseniclevelsh
surfacesoil.

a6.1 PossibleNoncancerHealth
Effects

Noncancerhealtheffectswerecharacterizedfor
futureonsiteworkersatSite2 andfuturechild
andadultresidentsatSite12(Tables3.12and
3.13).Hazardquotientsweresummedtoarrive
attotalhazardindexes(HI)fortheaverageand
RMEscenarios.Thismethodisconsidered
conservativeinthatit ismoreaccuratetoonly
sumthehazardquotientsofchemicalsaffecting
commontargetorgans(“toxicologicalendpoints”).

~6.1.l Site2

ThetotalmuhipathwaynoncarcinogenicHIsfor
theaverageexposureandRM13scenariosfor
futureoms.iteworkersatSite2 are0.01and0.1,
respectively.Theseresultsindicatethat
noncarcinogenicadversehealtheffectsarenot
expectedforfutmepopulationsatSite2.

3.6.1.2 Site12

Quantitativenoncancerhazardevaluationsfor
futureresidentialreceptorsatSite12are
discussedbelow.

TotalmultipathwayHIsforaresidentchildOto
6yearsoldare0.4and2 fortheaverageexposure
andRMEscenarios,respectively.

TheHIfora childresident6 to9yearsold
(averageexposurescenario)is0.3,andtheHIfor
a child6to 18yearsold(RMEscenario)is0.7.

Thefutureadultresidentnoncancerhealth
hazardwasevaluatedonlyfortheRMEscenario,
astheaveragescenarioofa 9yearresidential
tenurewasconservativelyap”pliedtothe
childhoodyears.TheHIforthefutureadult
resident,ages18to30,is1.

Thegroundwateringestionpathwayaccountsfor
approximately63percent(HI= 1.2)and
92(HI= 1.2)percentoftheHIforthechildand
theadultrespectively.TheremainderoftheH1
(0.3and0.1forthechildandadultresidents,
respectively)resultsfromexposmeto
concentrationsofmetals,BEHP,andtotal
carcinogenicPAHsinsoil.

3.6,2 PossibleCancerRisk

Estimatedincrementallifetimecancerriskswere
characterizedforfutureonsiteworkersatSite2
andresidentsatSite12. Theresultsare
summarizedinTables3.14and3.15forthe
workerandresidentreceptors,respectively.

3,6.2.1 Site2

Estimatedlifetimecancerrisksforthefuture
workeratSite2 are2 x 10”7and3x10+,forthe
averageandtheRMEscenarios,respectively.
TheestimatedbackgroundRMEcancerriskat
Site2is2x10-’(TableAl inAppendixA),
whichaccountsforapproximately89percentof
thesitespecificRMEriskof3 x 10’. Whenthe
backgroundrelatedriskissubtractedfromthe
RMEsiterisk,theresidualriskis3 x 10-7.
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3.0BaselineRiskAssessmentforSites2and12

3.6.2.2 Site12

Totalcancerrisksestimatedforthefutureonsite
residentreceptoratSite12were5x 10-5and
6x 10-s,fortheaverageandRMEscenarios,
respectively.Nearlyallofthecancerrisk
estimatedatSite12isduetothepresenceof
2 metalsinsoil(arsenicandberyllium)at
backgroundconcentrationsand5VOCSin
groundwater(1,2DCA;1,1DCE;rnethylene
chloride,PCE;andTCE).Background
concentrationsofarsenicandberylliumaccount
forapproximately53percentand32percentof
thetotalaverageandRMEcancerrisk,
respectively.ExposuretoVOCSingroundwater
accountsforapproximately69percent(average)
and57percent(RME)ofthetotalriskestimated
atthesite.Theseresultsarediscussedfurther
below.

Totalcancerriskestimatesassociatedwith
exposuretoallcarcinogenicCOPCSinsoil
(arsenic,beryllium,cadmium,B(a)P-TE,and
BEHP)were2 x 10-’(average)and2 x 10”5(RME
scenario].B(a)P-TEandBEHPaccountforonly
7percent(1.0x 10-7;average)and9 percent
(2.ox 10”’;RME)ofthissoil-relatedcancerrisk;
ofthisamountB(a)P-TErepresentsthemajority
oftheriskforboththeaverage(9.6x 10-8)and
theRMEscenarios(1.8x 10-’).B(a)P-TEwas
detectedinonly1 outof18soilsamples;
detectionlimitsrangedfrom0.330to1.7mgkg.

Withonlyoneexception,cancerrisksdueto
backgroundlevelsofarsenicandberyllium
(valuesforcadmiumarenotavailable)insoilare
greaterthanthetotalcancerriskestimate
associatedwithexposvuetoarsenic,beryllium
andcadmiuminsoil.Thetotalandbackground
cancerriskduetoRMEconcentrationsofarsenic
was2x 105and1 x 10-s,respectively.These
resultssuggestthatingeneral,site-related
concentrationsofarsenicandberylliumare
belownaturallyoccurringbackgroundlevels.
TheexceedanceofRMEarsenicconcentrations
overbackgroundlevelsmayreflecttie presence
ofahotspot(s)- notextensivecontamination
throughoutthesite.

Subtractingoutthebackgroundcontributionfrom
thetotalcancerriskresultsinaresidualriskof
3x 10-’and4 x 10-5(roundedtoonesignificant
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figure)fortheaverageandRMEscenarios,
respectively.Thisinformationissummarized
Table3.17.

3.6.3 ResultsofLeadExposure
Evaluation

in

Leadexposureevaluationwasconductedonlyfor
Site12,becauseleadwasnotselectedasa COPC
atSite2. TheUBKmodelwasusedtoevaluate
bloodleadlevelsforchildrenOto6yearsold.
Thehighestbloodleadlevelsforthisagerange
were3.15pg/dl(averageexposure)and7.29pg/dl
(RME).UBKmodeloutputforthechildresident
receptorispresentedinTablesF1andF2in
AppendixF.

TheLEADSPREADmodelwasusedtoevaluate
residentchildren6 to18yearsoldandresident
adults.The99thpercentilevaluespredictedby
themodelwere4.46pgldand7.64p,gldl,forthe
averageexposure(age6 to9)andRME(age6 to
18),respectively.LEADSPRMDmodeloutput
fortheresidentchildrenfromage6 to18and
adultresidentreceptorsispresentedinTablesF3
andF4inAppendixF.

TheaverageexposureandRMEbloodleadlevels
estimatedforallfuturereceutorsatSite12are
wellbelowthetarget99thpercentileblood
levelof10p~dl[Table3.16).

3.7 UncertaintyAnalysis

Section8.0presentstheuncertaintiesassoc;
withtheBR4thatarecommontoallsites

ead

~ted

evaluated.Uncertaintiesassociatedwiththe
drivtigcomponentofthecancerrisk
characterizationforSites2 and12(i.e.,ingestion
ofgroundwater)arediscussedbelow.

Factorscontributingtotheuncertaintyinthe
risksassociatedwithgroundwateringestion
includethelackofconsiderationofthelow
probabilityofahomebeingconstructedabove
themaximallycontamtiatedmonitoringwell,
andlackofconsiderationoftheoral
bioavailability(absorptionfraction)ofingested
chemicals.
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3.0 BaselineRiskAssessmentforSites2and12

3.8 SummaryofBaselineRisk
AssessmentforSites2and
12

ThisBRAwasconductedaspartoftheBasewide
RI/FSforFortOral.Sites2 and12were
evaluatedseparately.COPCSforeachsitewere
identifiedforsoilandgroundwater.TheCOPCS
selectedforsurfacesoilatSite2 wereantimony,
arsenic,cadmium,copper,mercury,silver,and
thallium.TheCOPCSselectedforsurfacesoilat
Site12wereantimony,arsenic,B(a)P-TE,
bis(2-etiylhexyl)phthalate,cadmium,lead,and
TotalcPAH.Thefollowingchemicalswere
selectedasCOPCSforgroundwateratSite12:
antimony,copper,1,1-DCE,1,2-DCA,total
1,2-DCE,manganese,mercury,methylene
chloride,nickel,nitrate,PCE,andTCE.

Therearenocurrentreceptorswithina 1mileof
eithersite.Thehypotheticalfuturereceptorsfor
Site2 areemployeesworkingattheproposed
futureaquiculture/marineresearchfacility.The
hypotheticalfuturereceptorsatSite12arechild
andadultresidentsandcommercialworkers;
residentswereselectedasrepresentative
receptorsinthequantitativeBRAforSite12.

TheresultsoftheBRAforSite2indicatethat
therewouldbenononcarcinogenichealth
hazardsassociatedwithchemicalspresentat
Site2 whenconsiderationisgiventobackground
levelsofarsenicinsitesoil. Potentialaverage
exposureandRMEcancerriskforSite2 were
conservativelyestimatedtobe2 x 10-7and
3 x 10-6,respectively.WhentheRMEcancer
isadjustedtoaccountforlocalbackground
arseniclevelsinsoil,theriskis 3x 10-7.

TheBR4forSite12estimatedmultipathway
belowI forallreceptorsexceptforthe
RMEO-6 yearoldchild(HI= 2)andthe
18-30 yearoldadultresident(HI= 1). As

risk

HIs

indicatedpreviously,however,inSection3.6.1,
HIsestimatedhereindonotaccoumtfor
chemical-specific“toxicologicalendpoints”(i.e.,
notalltheCOPCSwillhavetheidenticaltoxic
effect).Thegroundwateringestionpathway
accountsforapproximately63percent(HI= 1.2)
and92(HI= 1.2)percentoftheHIforthechild
andtheadult,respectively.TheremainderofHI
(0.74and0.09forthechildandadult,

respectively)resultsfromexposureto
concentrationsofmetals,BEHP,andtotal
carcinogenicPAHsinsoil.

PotentialaverageexposureandRMEcancerrisks
forSite12wereconservativelyestimatedtobe
5 x 10-sand6x 10-5,respectively.Theestimated
lifetimeincrementalcancerrisksforthefuture
onsiteresident(afterconsiderationoflocal
backgroundarsenicandberylliumlevelsinsoil)
are3 x 10-6and4 x 10-5fortheaverageandRME
scenarios,respectively.

Of theRMErisks,3 x 10-5wasduetoVOCSin
groundwater,2 x 10-5wasduetobackground
metalsinsoil,and4 x 10-scanbeattributedto
potentiallyFoilOral-relatedcompoundsinsoil.

VolumeIll
T34932-H
November22.1994

HardingLawsonAssociates
Sites2 and12

33


