
5.0BASELINERISKASSESSMENTFORSITE3

ThebaselineriskassessmentforSite3,the
formerBeachTrain-fireRange,ispresentedinthis
section.ThisBRAfollowsthemethodology
presentedinSection2.0,withanydeviations
fromthesemethodsidentifiedinthesectionsthat
follow.

5.1 Background

Thissectionbrieflysummarizesbackground
informationonsitehistoryandthephysical
setting,pastandplamedfuturepotentialland
uses,andthehumanpopulationsnearSite3.

5“1.1 PhysicalSetting

Site3 spansapproximately3.2milesand
occupies78oacresalongthewesternboundalyof
FortOrd(Plate1.1).Thesiteisborderedtothe
southbySandCity,tothenorthbythecityof
Marina,tothewestbyMontereyBay,andtothe
eastbyHighway1. Mostofthesurfaceareaof
Site3 isunpavedandvegetated,withdunesands
presentatthesurface.Thetopographyis
controlledbya seriesofsanddunesthathave
beenerodedonthewestsidebywindandwaves,
resultinginsteepdropstothebeachalong
MontereyBay.Depthtogroudwaterranges
fromapproximately20 [neartheshoreline)to
over100feetbelowgroundsurface(feetbgs).
Smallarmsfiringranges,numbered1through17,
arescatteredalongtheeasternhalfofthesite.
Therearenofiringrangesnumbered10or13. A
formerammunitionstorageareaisbetween
ranges3 and4.

StilwellHallandtwosewagetreatmentplantsare
themainon-sitestructures.StilwellHallis
locatedinthecentralpartofSite3 andwas
formerlyusedasarecreationalcenter.Stilwell
Hallwas200to300feetfromtheshorehnewhen
itwasbuiltinthe1940s,butnaturalforceshave
erodedtheshorelinecliffssothatStilwellHallis
nowadjacenttotheshoreline.Aseawallwas
constructedtoprotectthestructurefromthe
encroachingsurf.TheOrdVillageSewage
TreatmentPlant(STP)andMaioGarrisonSTPlie

1

withintheSite3boundariesbutarenot
consideredpartofSite3 intheRI; theseSTPS
arebeinginvestigatedseparatelyasSites1 and2,
respectively.Site2 hasbeengroupedwith
Site12. Site1 is stillunderinvestigationasone
ofthesiteeliminationactionssites.Sewageis
nolongertreatedateitheroftheseplantsbutis
insteadpumpedfromSite1 andgravityfedfrom
Site2 totheMontereyRegionalTreatmentPlant
inthecityofMarina.

Sevenstormdrainoutfalls,whichcollect
stormwaterfromtheMainGarrisonareaofFort
Ord(eastofSite3),dischargeeithertothedune
areaortotheintertidalzoneofSite3:three
outfallsdischargetothedunesnearRange11,
Range8,andSite1;andfouroutfallsdischarge
toMontereyBayinthesurfzone.Thestorm
drainoutfallswereinvestigatedaspartofthe
BasewideStormDrainandSanitarySewer
Investigation(seetheRemedialInvestigation,
VohrmeII,Section2.5).

5.1.2 LandUse

Althoughnotcurrentlyactive,thesitewasused
sincethe1940sforsmallarmstraining.
ActivitiesattheBeachTrainfireRangesconsisted
offiringhand-heldweaponsattargetslocated
neartheleeward(east-facing)dunefaces.
AccordingtotheCaliforniaDepartmentofParks
andRecreation,proposedfuturelanduseentails
conversiontoa limited-accessstateparkthat
wouldincludeconstructionofhiking-hails,
hike-tiike-incampgrounds,andboardwalks
fromproposedparkinglotstothebeaches(Fax
transmittalfromJayVerett,COEtoSteveFarley,
ELMMay2,1994).Theseboardwalkswillbe
constructedtolimithumanimpactsonthe
dunes.

5.1.3 NearbyPopulations

Thenearestresidentpopulationsarewithin
1/2mileoftie siteinthecityofMarina,which
bordersSite3 tothenortheast.Inaddition,
U.S.ArmypersonnelareonFortOrdeastof
Site3,acrossHighway1 (plate5.1). Although
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5.0 HumanHealthRiskAssessmentforSite3

futuredevelopmentplansforthisareaof
FortOrdarenotfinal,residentialareascouldbe
constructedatlocationsdirectlyacross
Highway1fromthissite.

5.2 Data Evaluation

Aprelimina~visualsurveyintwoareason
Site3 wasconductedbyHLAonOctober13,
1992(HIA1993fl):onebetweenRanges11and
17andtheotheratRange8. Thisinitialsurvey
identifiedandcharacterizedthedistributionof
spentammunitionatSite3. Mostspent
ammunitionobservedconsistedofspentbullets
and,metalfragments(e.g.,bulletcasings).The
concentrationofspentammunitionappearedto
begreatestinanareaapproximately10-to
30-feethighalongthesanddunesimmediately
behindthetargetranges.Inthisarea,
approximately10percentormoreofthedune
surfacewascoveredwithspentammunition.
Theconcerrbationofspentammunition
decreasedtoapproximatelyzeropercentatI to
2feetbgs.

GiventhelargesizeofSite3,threerepresentative
areasofthesitewereselectedforsamplingand
evaluationintheRI: Ranges11and12(Study
Area1)representtheolderrangeareasnotused
since1975.Ranges5 through8 (StudyArea2)
representtheareasthathavereceivedthemost
recentheavyuse.AnareabetweenRanges8 and
9wasselectedastheControlAreabecause,
reportedly,it wasneverusedasafiringrange.
Eachofthesethreeareasareapproximately
68acresinareaandextendfromtheeastsideof
therangestotheshoreline,

Basedontheamountofspentammunition
detectedonthesurfaceatStudyAreas1 and2,
thefollowing“soilcover”categoriesweredefined
bytheproportionofspentammunitioncovering
surfaceareas:heavy(z10percentammunition
cover);moderate(1to10percentammunition
cover);andlight(<1percentammunitioncover).
Agraphicalrepresentationofthesethree
distributionsacrossSite3 is inVolumeII,Site3,
Plate8. Table5.1presentstotalsurfaceareasof
StudyAreas1 and2,groupedintothesethree
categories.Samplingactivitiesconductedby
HLAaspartoftheRIatthesethreeareas
involvedcollectionofsurfaceandsubsurfacesoil
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samplesandsubsurfacesoilsamplesandbullet
fragment,asdescribedbelow.

●

●

●

Surfaceandsubsurfacesoilsamplewere
collectedfrom23locationsatdepthsranging
fromOto6.25feetbgs.Thesesampleswere
collectedfrom10locationseachinStudy
Areas1 and2 andfromthreelocationsinthe
ControlArea.Sampleswereanalyzedfor
metals(i.e.,copper,lead,iron,zinc,
antimony,tin,totalchromium,and
hexavalentchromium),totalorganiccarbon,
pH,andcationexchangecapacityassodium
(Na).

Bulletfragmentsinsurfacesoilwere
collectedat10unrecordedlocationson
Site3.

Soilforleachatesampleswerecollectedfrom
fivelocationsatdepthsrangingfrom0.13to
6.25feetbgs.Theleachatesampleswere
collectedfromtwolocationseachinStudy
AreasI and2,andonesamplewascollected
fromtheControlArea.Eachleachatesample
wassplitintofourequalfractions:
twofractionsweresievedwithaNo.8
(2.36mm)sieve,andtwofractionswerenot ~~
sieved.Withtheexceptionofhexavalent
chromium,theleachatesampleswere
analyzedforthesamelistofmetalsaswere
thesoilsamples.

HexavalentchromiumwasnotdetectedatSite3.
Atotalof58soilsampleswereanalyzedfor
hexavalentchromium;detectionlimitsforthese
samplesrangedfrom0.10to5.00mg/kg.
Detectedconcentrationsoftotalchromiumare
thereforeassumedtorepresenttrivalent
chromium.

Detailedresultsofthesoilanalysesperformedat
Site3 arepresentedinVolumeILSite3,
Section4,2. Summariesofdetectedcompounds
insoilforStudyArea1,StudyArea2,andthe
ControlAreaarepresentedinTables5.2a
through5.2f. Thedataonthesetablesare
separatedintotwodepthgroupsforeacharea
Oto2 feetbgsandgreaterthan2 feetbgs.
Tables5.2gthrough5.2]providesummariesfor
eachofthethreebulletdistributionareas(e.g.
<1percent,1 to 10percent,anda10percent).
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.. .
Asshownonthetables,sevenmetalswere
detectedinsoil: antimony,chromium,copper,
iron,lead,tin,andzinc.AsdiscussedintheRI,
theresultsoftheleachateanalysessuggestthat
metalshavenotmigrateddownwardto
groundwateraquifersbeneathSite3. Anumber
ofgroundwatermonitoringwellsexistonand
nearSite3;thesewellsweretistalledtoevaluate
thepotentialmigrationofchemicalsfromSites2
and12. Therefore,Site3 groundwaterdataare
notconsideredappropriatetoassessconditions
relatedtopastuseofSite3. Inaddition,because
theleachateconcentrationofchemicalsdecreased
withdepth,andonlytwochemicalscollected
fromthedeepestsamples(leadandiron)
exceededMCLS,nodetectedchemicalsinsandat
Site3 areexpectedtobeinthegroundwater.As
indicatedinSection5.1.1,depthtogroundwater
atthesiterangesfromapproximately20 (nearthe
beaches)toover100feetbgs.

ThedatausedforthisBRAconsistofsoil
samplescollectedfrom20testpitlocationsin
StudyAreas1 and2 atdepthsrangimgfromOto
2feetbgs.OfallthedatacollectedatSite3,this
subsetrepresentsareasonableworst-casedataset.
Giventhelikelyfutureuseofthissite,it is
assumedthathumanswouldnotlikelybe
exposedtosanddeeperthan2 feetbgs. Since
measuredconcentrationsofchemicalsatSite3
decreasewithdepth,anypotentialexposuresto
sanddeeperthan2 feetbgswillposeamuch
lowerriskthantheexposurestosurfacesoil
estimatedinthisBRA.

DatacollectedatSite3 wereevaluatedassuming
twopotentialexposurescenarios.Soildatawere
analyzedtoevaluatethepossibilityofahuman
receptoreitherwalkingrandomlythroughout
Site3 orwalkingexclusivelywithinoneofthe
threebulletdistributionareas.Specificmethods
usedtoevaluatethesearedescribedbelow.

5.2.1 WeightedSurfaceArea
Concentrations

Potentialexposurebyanypotentialhuman
receptoratSite3 isnotexpectedtobelimitedto
a singlehotspotnoris it expectedonlyinanarea
withlittleornobulletcover.Rather,a
hypotheticalfuturereceptoratthesitewould
likelywalkthroughareasofvarytigtype.In
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addition,becauseover90percentcontainslittle
ornobulletcoverand,therefore,haslower
concentrationsofchemicals,potentialexposure
tochemicalsatSite3willlikelynotbeatthe
maximumconcentrationsdetectedintheareasof
heavybulletcover.

Methodsusedtoestimatesite-relatedchemical
concentrationsrepresentativeofallthreebullet
distributionareasis describedinthefollowing
text.

Theconcentrationsofchemicalsdetectedat
Site3 wereweightedsurfacearea,thatis,
weightedinproportiontothesurfaceareasof
StudyAreasI and2havingdifferentpercentages
ofbulletcoverasfollows:

● Fowrpercentofthesurfaceareahasheavy
bulletcover(z1Opercent)

● Fivepercentofthesurfaceareahasmoderate
bulletcover(1to10percent)

● Ninety-onepercentofthesurfaceareahas
littleornobulletcover(<1percenttonone).

Weightingthechemicalconcentrationsby
transformingthedatapriortostatisticalanalysis
takesintoaccountvariationsinpotential
exposurethatareceptorishlcelytoencounterat
Site3. Chemicalconcentrationsforeachsample
weretransformedustigthefollowingequation:

Ci-wx= Csix s&
s~

Where:

Ci-wx= Weightedsurfaceareaconcentrationof
chemicali inmg/kgincatego~x,
where“x”isoneofthethreecategories
ofsurfacebulletcover:light
(<I percentornone),moderate
(1to10percent),andheavy
(~10percent)(Table5.1).

Csi = Absolutedetectedchemical
concentrationforchemicali insoilor
one-halfthedetectionlimitforNDS
(m@g)
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SurfaceareainbothStudyAreasI and
2 classifiedincategoryx, insquare
feet(ftz]

Totalmeasuredsurfacearea(ftz)of
StudyAreas1 and2 combined

Threeexamplesurfaceareaweighting
transformationcalculationsforleadareprovided
below:

Station Concentration PercentBullet Sk s~ C,.*
Number (mglkg) Cover (ft’) (ft’) (m@g)

AREA1K13 43.2 <1 5,307,696 5,846,112 39.2
AREA1E15 34.8 1to 10 223,632 5,846,112 13.3
AREAIDO1 4270 >10 314,784 5,846,112 23.0

where:
mglkg= milligramsperkilogram
ft’ = squarefeet

Arithmeticmeansandassociated95percentupperconfidencelimitsofthetransformedvalueswere
calculatedforeachchemicalatSite3. Theresultantweightedsurfaceareaconcentrations(Table5.3)
wereusedtoselectCOPCS(Section5.3)andrepresentpossibleexposurepointconcentrations
(Section5.4.4).

5.2.2 ChemicalConcentrationsby
BuiietDistributionAreas

h theunlikelyeventthatahumanreceptor
limitshis/herexposureatSite3 toa specific
bulletdishibutionarea,potentialadversehealth
effectswereestimatedbasedonexclusivecontact
withchemicalsdetectedinsurfacesoil(Oto
2 feetbgs)atthe<1percent(Table5.2g),1 to
10percent(Table5.2i),orz10percentareas
(Table5.2k).

5.3 SeiectionofChemicaisof
PotentiaiConcern(COPCs)

ThesevenmetalsdetectedinsoilatSite3 were
evaluatedusingtheCOPCselectioncriteria
describedinSection2.1.2.3.Thisselection
processwasconductedonlyforchemicals
detectedinsurfacesoilonthebasisofthe
predictedfuturelandusesofthesite,as
describedinSection5.1.2.COPCSwereselected
foreachofthedifferentdatasetsdescribedin
Sections5.2.1and5.2.2.TheCOPCselection
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processis discussedbelowfortheweighted
surfacearea(Section5.3.1)andthethreebullet
distributionareas(Section5.3.2).

5.3.1 WeightedSurfaoeArea

ThefirststepofCOPCselectionwascomparison
tobackgroundconcentrationsThiseliminated
nochemicalsatSite3.

Thesecondstepwaseliminationofchemicals
consideredtobeessentialhumannutrients.
Basedontheessentialnutrientevaluation
presentedinAppendixB,theestimatedexpected
dailydoses(EDDs)are2.8mg/day/and
0.009mg/dayforzinc.Thesevaluesarewell
belowtheFoodandDrugAdministration’s
(FDA’s)recommendeddailyallowances(RIMs):6
to10mgldayforironand5 to 10mg/dayforzinc
[NRC,1989). Asaresultofthisanalysis,both
ironandzincwereeliminatedasCOPCS.

Thethirdstepiscomparisonofthemaximum
detectedleadconcen~ationto
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screeningIevel(HBSL).Asaresultofthis--
analysis,leadwasretainedasa COPC.The
maximumweightedsurfaceareaconcentrationof
1852mglkgforleadiswellabovetheHBSLof
240mglkg.

Inthefom-thstep,anydetectedchemicalsstill
remainingwereevaluatedusingatoxicityscreen
asdescribedinSection2.I.2. Thedetailsofthis
screeninganalysisarediscussedinAppendixC
andpresentedinTableC9. Thisstepeliminated
chromiumandtin,whosescreeningHQsareless
thanthetargetscreeningHQof0.01.The
remainingchemicals,antimony,copper,andlead,
wereretainedasCOPCSforthisBRA.Table5.4a
summarizesthecriteriausedintheselectionof
COPCSfortheweightedsurfacearea.

5.3.2 BulletDlstributlonAreas

Inthe<I percentarea,copper,lead,zincwere
belowbackgroundlevels.Inthe1to 10percent
area,zincwasbelowbackgroundlevels.Inthe
z10percentarea,onlychromiumwasbelow
backgroundlevels.Thesethreechemicalswere
thereforeeliminatedasCOPCSfromtheir
respectiveareas.

Intheevaluationofchemicalsasessential
nutrients,theEDDsforironandzincforeachof
thethreedatasets(whereapplicable)were:

● 6.24m~dayforironinthe<1percentarea

● 4.34mgldayforironinthe1 to10percent
area

● 6.o8mg/dayforironand0.43n-@dayforzinc
inthes10percentarea.

BecausetheEDDsforironwerebelowtheRDA
of6 to10mg/dayatallthreeareas,ironwas
eliminatedasa COPC.TheEDDforzincatthe
z10percentareawasbelowtheRDAof5 to
10mg/dayandwasthereforeeliminatedasa
COPCatthisarea.

ThemaximumconcentrationsofleadintheI to
10percentarea(32600mgkg)andthe
z10percentarea(46300mg/kg)exceededthe
HBSLof240mgkg,soleadwasretainedasa
COPC.Inthe<1percentarea,themaximum
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detectedconcentrationoflead(43.2m@g)was
belowtheHBSL,soleadwaseliminatedas
COPC.

Basedonthetoxicityscreen,forthe<1percent
area,theremainingdetectedchemical,
chromium,waseliminatedasa COPC.
ChromiuuoandtinwereeliminatedasCOPCS
fromthe1to 10percentareaandthe
210percentareas.TablesC1O,Cll, andC12in
AppendixCpresenttheresultsofthetoxicity
screenforthe<1percent,1 to10percent,and
~10percentareas,respectively.Table5.4b
summarizesthecriteriausedinCOPCselection
forthesethreebulletdistributionareas.Asa
resultofthisselectionprocess,nochemicals
wereidentifiedasCOPCSforthe<1percent
area.Antimony,copper,andleadwereselected
asCOPCSforboththe1to10percentandthe
210percentareas.

NoneofthechemicalsdetectedinSite3 soilare
consideredGroupAcarcinogensbyEPAor
Cal/EPA.Inaddition,onlyleadhasbeen
identifiedbyCal/EPAunderCalifornia
Proposition65asa developmentaland
reproductivetoxicant.

5.4 ExposureAssessment

Themethodsusedtoevaluatepotentialexposure
scenariosfor Site3 areoutlinedindetailin
Section2.2. Thefollowingsectiondiscussesthe
natureanddegreeofpotentialexposuretothe
COPCSthatmayoccuratSite3.

5.4.1 ChemicalSourceand
MigrationAnalysis

Section3.ooftheIntroductiontotheRI
(VolumeII)presentsa generaldiscussionof
chemicalfateandtiansport.Section3.oofthe
IntroductiontotheRIalsoincludesatableof
physicalandchemicalpropertiespertainingto
environmentalfateandtransportofchemicals
detectedattheFortOrdRIsites,anda
discussionofpotentialchemicalmigration
pathways.Section6.0oftheSite3 RIpresentsa
site-specificdiscussionofchemicalfateand
transport,andidentifiespotentialchemical
migrationpathwaysatS;te3.
migrationpathwaysidentified
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5.o HumanHeaIthRiskAssessmentforSite3

theSite3RIarediscussedinthefollowing
sections.

TheonlypotentialsourceofexposmeatSite3 is
thepresenceofchemicalsinsoildirectly
resultingfromthespentammunition.Releaseof
chemicalsfromsoilcanpotentiallyoccurthrough
volatilizationofchemicals,windormechanical
erosion,stormwaterrunoff,ordownward
migrationofchemicalsintogroundwater.These
typesofreleasesmayresultinchemicalvaporor
dust(withsorbedchemicals)emissionsintothe
air,chemicalmigrationinstormwaterrunoff,or
themovementofchemicalsdownwardinto
groundwa-terwithinfiltratingrainwater.A
discussionofthesefourpotentialrelease
mechanismsfollows.

5,4.1.1 ChemicalVapors

Metalsweretheonlyclassofchemicalsdetected
inSite3 soil. h general,metalsmaybefoundin
theenvironmenteitherintheirpureelemental
formorasinorganicionicsalts.Bothofthese
formsareconsiderednonvolatilebecausetheydo
notvolatilizefromasolidtoa gaseousphase.
Therefore,volatilizationofmetalsisnot
consideredaviablemigrationpathwayandwas
notquantitativelyevaluatedinthisBR4.

5.4.1.2 FugitiveDust

Windormechanicalerosioncanleadtothe
releasefromsoilofchemicalsboundtosoil
particulate(i.e.,dust].Thesamephysicaland
chemicalpropertiesthatlimitthemigrationof
theCOPCsfromsoilviavolatilizationresultin
thetendencyofthesechemicalstosorbtosoil
particles;theseparticlesmaythenbecome
entrainedintheairasfugitivedustfromwind
erosion.However,basedontheclimatic
conditionsatFortOral,airdoesnotappeartobe
alikelytransportpathwayforchemicalsattheRI
Sites(Section3.o,VolumeII). Asa conservative
measure,itwasassumedthatthispotential
migrationpathwaycouldpossiblyresultin
humanexposurestoCOPCSviainhalationof
dust,andwasthereforequantitativelyevaluated
inthisBRA.

5.4.1.3 StormwaterRunoff

Becausethesoilatthesiteconsistsofsand,it is
likelythatwaterfromrainstormswilleitherbe
absorbedorvaporizebyevapotranspi.ration.
Therefore,norunoffisexpectedandstormwater
runoffwasnotevaluatedinthisBR4.

5.4.1.4 Leaohing

Thepotentialforchemicalstoleachfromsoilto
gcoundwaterdependsonthephysicaland
chemicalcharacteristicsofthechemicals,aswell
asonthechemicalconcentration,soiltype,soil
pH,andothersite-specificconditions.In
general,metalspresentinalow-pH(i.e.,acidic)
environmentwilltendtoleachfromsoil. The
pHvaluesmeasuredatSite3rangefrom5.8to
8.0. BecausethesoilatSite3 isnotacidic,there
islittlepotentialformetalstoleach.

Additionalevaluationof thepotmtialforthe
leachingofmetalsfromthesoilatSite3was
conductedintheRI(VolumeII,Site3),which
indicatedthat(withoneexception]leadwas
belowtheMaxhmmContaminantLevel(MCL)of
0,05mgjlinthedeepestsamplefromeach
samplelocationwithinStudyAreasI and2. ..
Theexceptionwastheleachateconcentrationfor
leadof0.3mgllfora samplefromStudyArea1
ata depthof2.5to3.ofeet. Ironwastheonly
othermetaldetectedabovetheMCLinthe
leachatefromthedeepestcollectedsample.
Theseresultssuggestthatleadinthesoiland
spentammunitionarenotreadilyleachable
undercurrentoranticipatedfutureconditions.
Therefore,leachingwasnotevaluatedasaviable
mi@ationpathwayforchemicalsinsoilinthis
BRA.

5.4.2 PotentialReceptorsand
ExposurePathways

AsindicatedinSection2.2.3,humanreceptors
selectedforevaluationinthisBRAwere
identifiedbyproximitytothesite,futureplans
forlanduseplans(i.e.,conversiontoa state
park),andproposedactivitiesthatcouldpossibly
resultindirectorindirectcontactwithsite
chemicals.ThisBRAevaluatedarangeof
possiblereceptorsasfollows:
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● Hypotheticalonsiterecreationalusers

. Long-distancedayandovernightvisitor
(i.e.,livingover100milesfromSite3)

- Nearbyresidentdayvisitor/trespasser

- Nearbyresidentovernightcamper

● Hypotheticalonsiteworkers

- Constructionorutilityworker

Maintenanceworker

Parkranger.

Thepotentialfuturerecreationaluserswere
assumedtobeinvolvedwithvelysimilar
activitieswithsimilarprobabilitiesofexposureto
site-relatedchemicals.Theonsitecamperwas
notevaluatedbecausetheestimatedtotal
worst-caseexposuretoSite3-relatedchemicalsof
5040hoursperyear
(24hours/dayx 7 days/yearx 30years)wasless
thanthatofthenearbyresidentday
visitor/trespasserof5820hoursperyear
(2houddayx 97days/yearx 30years).Because
thehypotheticalnearbyresidentwouldmost
likelyexperiencethelongestexposureofthese
hypotheticalreceptors,thisreasonableworst-case
receptorwasselectedforquantitativeevaluation.

Althougha constructionorutilityworker
receptormaybepresentonthesite,itwasnot
evaluatedinthisBRA.Itisexpectedthata
constructionworkerwouldbeexposedtohigher
concentrationsofchemicalsthanaresident(viaa
higheringestionrate,forexample);howeverthis
isexpectedtooccuroveramuchshortertime:1
yearfora constructionworkerversus30yearsfor
theresident.Inaddition,a statisticalanalysis
indicatedthatresidentswouldbeexposedto
higherconcentrationsofchemicals,i.e.,
20637mglkg(surfacesoil,Oto2 feetbgs)versus
17240mg/kg(soilatOto 10feetbgs)forthe
worstcasescenario.

Theparkrangerwasalsoselectedforquantitative
evaluationbecausethisreceptor’sassumed
exposureislikelytobegreaterthanthatofa
maintenanceworker.Maintenanceworkerswere
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assumedtobepresentatSite3 infrequently,
perhapstofixandrepairparkpropertyas
needed.Andtheirvisitstothesitewouldbe
limitedtopre-existingstructuressuchas
buildingsorparkinglotsplaceswhereexposure
tosite-relatedchemicalswouldbehighly
unlikely.Thejobdutiesofaparkranger,onthe
otherhand,woulddailyinvolveworkonthesite.
Theywouldalsobemorelikelytocontact
site-relatedchemicalsduringtheirdutiessuchas
guidingtoursandpatrolling.Therefore,thepark
rangerwasquantitativelyevaluated.

Thesetworeceptorsmaybeexposedtothe
COPCSatSite3 viathepathwaysofingestionof
soil,dermalcontactwithsoil,orinhalationof
dust.Giventheuncertaintyassociatedwith
futurelanduseplansatSite3, it wasassumed
thatmovementbyvisitorsonthedunesatSite3
mayberestrictedsolelytoboardwalks.Forthis
reason,the“average”nearbyresidentwas
assumedtobeexposedtoSite3 chemicalsvia
inhalationofdustonly.Intheevent,however,
thatcampsitesareconstructedonSite3,the
RMEnearbyresidentwasassumedtobeexposed
toSite3 chemicalsviadermalcontact,ingestion
ofsoil,andinhalationofdust.

Giventheuncertain~associatedwith
accessibilitytovarioussectionsofSite3,
exposuretochemicalswasassumedtooccur
througheither(1)arandomwalkthroughoutthe
siteorfrom(2)exclusiveexposuretoonlyoneof
thethreebulletdistributionareas.

5.4.3 ExposureScenarios

Thissectionpresentsa discussionofthe
site-specificconditions(i.e.,exposure
assumptions)usedtoquantitativelyevaluatethe
exposuresofthenearbyresidentandthepark
rangeratSite3. Twotypesofexposurescenarios
wereevaluatedinthisBRA:anaverageexposure
scenario;andareasonablemaximumexposure
(RIvE)scenario.AsindicatedinSection5.1.2,
futurelanduseplansincludeconversionof
Site3 toa limited-accessstateparkinvolving
constructionofhikingtrails,hike-in/bike-in
campgrounds,andboardwalksspanningthe
distancebetweenproposedparkinglotsandthe
beaches(Vereti,1994).Becauseboardwalk
consb-uctionhasbeenproposedtolimitdamage
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tothedunes,directcontactwithCOPCSby
visitors(i.e.,nearbyresidents)wasassumedtobe
limited.Therefore,onlyinhalationofdustwas
evaluatedfortheaverageexposurescenario.
However,becausecampgroundsandhikingtrails
mightalsobeconstructedonSite3, theRME
scenarioevaluatedpotentialexposuretoCOPCS
byingestionanddermalcontactaswellasby
inhalationofdust.

Section2.2presentsthemethodologyusedto
estimatepotentialexposuredoses.Chemical
doseswereestimatedonthebasisofanumberof
intakeassumptions,alsoreferredtoasexposure
factors,includingexposurepointconcentrations
(EPCS),exposuredurations(EDs),exposme
frequencies(EFs),exposuretimes(17Ts),body
weights(BWS),soilcontactrates,andother
parameters.Section2.2.5discussesthebasesof
manyoftheintakeassumptionsusedtoestimate
potentialexposuredosesforreceptorsassumedto
beexposedtoCOPCSatSite3.

FortheconversionofSite3 toa statepark,it was
assumedthathypotheticalchildrenandadults
fromnearbyresidencesaswellasparkrangers
maybepresentatthesite.ForthisBRA,
consistentwithEPA(1990b)data,itwasassumed
thatanearbyresidentwouldvisitthesitefor9
and30yearsfortheaverageandRMEscenarios,
respectively.Theresultantagegroupevaluated
fornearbyresidentswasOto9yearsofagefor
theaverageexposurescenario.FortheRME
scenario,theagegroupsevaluatedwereOto6,6
to18,and18to30yearsofage.BasedonEPA
(1990b)data,aparkrangerwasassumedtowork
atthesitefor10(18to28)and25 (18to43)
yearsfortheaverageandRMEscenarios,
respectively.

Thenearbyresidentswereassumedtovisitthe
sitefor57and97daysperyear,duringanygiven
calendaryear,fortheaverageandRMEscenarios,
respectively.Thesevalueswereestimatedfrom
dataavailableonmonthlyvisitoruseofthe
MarinaStateParkinthecityofMarina,
California(Telephoneconve~ationbetweenLunell
Nash,MontereyDistrictParksandRecreation,and
DunLee,HIA,datedApril28,1994;Table5.5a).
Thesedatareflectthreedifferentcategoriesof
use:light(JanuarythroughMay);medium(June,
July,andAugust);andheavy(September,

throughDecember).Fortheaverageexposure
scenario,itwasassumedthatresidentswould .,
visitSite3 two,five,andeighttimespermonth
duringlight-,medium-,andheavy-usemontis,
respectively.FortheRMEexposwescenario,it
wasassumedthatresidentswouldvisitSite3
five,eight,andtwelvetimespermonthduring
light,medium,andheavy-usemonths,
respectively.Fortheparkranger,anEFof
250daysperyearwasassumedforboththe
averageandRMEscenarios(EPA,1990b,1991d).

Fortheaveragescenario,thenearbyresident
receptorwasassumedtovisitatthesitefor
2hoursperdayforboththeaverageandRME
scenarios;tiesevalueswerebasedonEPA
(1990b)estimatesofindoorandoutdooractivity
forchildrenandadults.Theparkrangerwas
assumedtoworkatthesitefor8houmperday
(ET),250daysperyear(EF)forboththeaverage
andRMEscenarios(EPA,1990b,1991d).

Thefractionofintake(FI)isusedtoevaluate
exposmetosoilviaingestionanddermalcontact;
thistermaccountsforthefactthatonlyaportion
ofanygivendayisassumedtobespentatthe
parkbyanearbyresident(2hours,orlessthan
10percentofa 24hourday)oraparkranger
(8hours,or33percenta 24hourday).However,
allreceptorswereconservativelyassumedto
contactandingest50percentsite-relatedsoilsfor
theaveragescenariosand100percentsite-related
soilsfortheRMEscenario.Site-specific
exposureassumptionsusedintherisk
assessmentforSite3 aresummarizedin
Table5.5b.

5.4.4 ExposurePoint
Concentrations(EPCS)

The13PCSusedintheestimationofpotential
exposuredosewerederiveddirectlyfromthesoil
concentrationsshowninTables5.2and5.3. As
discussedinSection5.4.2,thisBRAevaluated
incidentalingestionanddermalcontactwithsoil
andinhalationofdustforthenearbyresident
andfortheparkranger.Foringestionand
dermalcontact,swfacesoilconcentrationswere
used.TheIZPCSusedtoevaluatedustinhalation
wereestimatedbymultiplyingthesurfacesoil
concentrationsofeachCOPCbythesite-specific
PMIOvalue(11.5##m3).Thearithmeticmean
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5.0HumanHealthRiskAssessmentforSite3

wasusedtoestimatetheaveragescenario.The
lesserofeithertheupper95thpercentileupper
confidencelimitorthemaximumweighted
surfaceareaCOPCconcentrationinsoilwasused
toestimatetheRMEscenario.Themethodsused
toestimateEPCSaredi~cussedinSection2.2.7.
EPCSforweightedsurfaceareasoilandairare
presentedinTable5.6a.Tables5.6band5.6c
presentsoilandairEPCSforthe1to 10percent
andthez10percentareas,respectively.

5.4.5 EstimationofExposure
(Dose)

IntakeassumptionspresentedinTables2.4,2.5,
and5.5bwereusedwiththeEPCS(Section5.4.4;
Table5.6)andchemical-specificabsorption
factors(Table2.6)toestimatepathway-specific
dosesordailyintakes.Equationsfordaily
intakesarepresentedinSection2.2.4.These
valuesrepresentestimatesofthetotalamountof
chemical(i.e.,concentration)thata specific
receptormayincuroverthelengthofanassumed
exposureduration.Potentialadverseeffects
resultingfromexposuretoleadarenotevaluated
viathismethod;theuniquetoxicological
propertiesofleadrequireexposureassessment
andriskcharacterizationtechniquesdifferent
fromthoseusedforallotherchemicals
(Section2.2.9).Theresultsoftheleadevaluation
forSite3 areinSection5.6.3.

5.5 ToxicityAssessment

Section2.3presentsinformationonthepurpose
ofthetoxicityassessmentanddescribesthebasis
fordevelopingRfDsandSFSfornoncarcinogenic
andcarcinogenicchemicals,respectively.SFS
havenotbeendevelopedbyEPAorCal/EPAfor
anyoftheCOPCSatSite3. Therefore,only
noncarcinogenicendpointsareevaluatedinthis
assessment.Section2.3.3discussestheunique
toxicologicalpropertiesoflead,whichpreclude
developmentofeitheranRfDora SF. Table2.9
presentstheRfDsforantimonyandcopperthat
wereusedtoestimatenoncancereffects.

5.6 RiskCharacterization

Section2.4presentsthemethodsusedto
quantifypotentialhumanhealthrisksassociated
withtheCOPCSatSite3. Sections2.4.1
describesthemethodsusedtoestimate
noncanceradversehealtheffectsforallthe
COPCSexceptlead.Section2.4.3describesthe
methodsusedtoevaluatethepotentialhealth
risksassociatedwithexposuretolead.The
followingsectionspresenttheresultsofrisk
characterizationforSite3.

5.6.1 PossibleNonoancerHealth
Effects

5.6.1.1 WeightedSutiaceAreas

Fortheaverageexposurescenario,multipathway
hazardindices(HIs)fornearbyresidentreceptors
are0.000009and0.000007fortheOto6 and6to
9 yearoldgroups,respectively.FortheRME
scenario,themultipathwayHIsforthenearby
residentreceptorsare0.7,0.1,and0.08fortheO
to6,6 to 18,andthe18to30yearoldgroups,
respectively.TheestimatedmultipathwayHIs
fortheParkrangerare0.01and0.4forthe
averageandRMEscenarios,respectively.None
oftheseHIsexceedsthethresholdlevelof
concernfornoncarcinogeniceffects.Theresults
oftheriskcharacterizationbasedonthe
weightedsurfaceareachemicalconcentrations
arepresentedinTablesE26throughE32of
AppenchxE andsummarizedinTables5.7a
(residents)and5.7b(parkranger).

5.6.1.2 BulletDistributionAreas

Forthe1to10percentarea,theaverage
exposurescenariomultipathwayHIsforthe
nearbyresidentreceptorsare0.00003forboth
theOto6 andthe6to 9 yearoldgroups.Forthe
RMEscenario,themultipathwayHIsforthe
nearbyresidentreceptorsare2, 0.4,and0.2for
theOto6,6 to18,andthe18to30yearold
groups,respectively(Table5.7c).The
multipathwayHIsfortheonsiteparkrangerare
O.O3and1fortheaverageandRMEscenarios,
respectively(Table5.7d).

Forthez1Opercentarea,theaverageexposure
scenariomultipathwayHIsforthenearby
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residentreceptorsare0.0004forboththeOto6
andthe6to9 yearoldgroups.FortheRME
scenario,themultipafhwayHIsforthenearby
residentreceptorsare26,5,and3 fortheOto6,
6 to18,andthe18to30yearoldgroups,
respectively(Table5.7e).ThemultipathwayHIs
fortheonsiteparkrangerare0.6and16forthe
averageandRMEscenarios,respectively
(Table5.7f).

Atboththe1to 10percentandthe>10percent
bulletdistributionareas,theaverageexposure
multipathwayHIsforboththenearbyresident
andtheparkrangerarebelowthethresholdlevel
ofconcernfornoncarcinogeniceffects[1.0).
However,RMEmultipathwayHIsforboth
receptorsexceed1.0,suggestingthat
noncarcinogenicadversehealtheffectsresulting
fromexposuretoantimonyandcoppermay
occurintheunlikelyeventthatthesereceptors
areonlyexposedtomediumandhigh
bullet-densityareas.Theresultsoftherisk
characterizationarepresentedTablesE33
throughE39(1to10percentarea)and
E40throughE46(>10percentarea)in
AppendixE andsummarizedinTables5.7c
(resident)and5.7d(parkranger)forthe1to
10percentareaandinTables5.7e(resident)and
5.7f(parkranger)forthez10percentarea.

5.6.2 PossibleCanoerRisk

BecausetheCOPCSatSite3 arenotevaluatedas
carcinogensbyU,S.EPAandCal/EPA,cancer
riskestimateswerenotmadefortheCOPCSat
Site3.

5.6.3 LeadExposure

Theremiltsoftheleadexposuremodeling
describedinSection2.3.3arepresentedforthe
weightedsurfaceareas(Section5.6.3.1)andthe
bulletdistributionareas(Section5.6.3.2).

5.6.3.1 WeightedSurfaceArea

Blood-leadlevelsestimatedforchildrenOto
6yearsofageexposedtoweightedsurfacearea
concentrationsofleadare2.76and7.15@dl for
theaverageandtheRMEscenarios,respectively.
Theblood-leadlevelsforthe6to9yearold
offsitechildresident(averagescenario)are3.46

(95thpercentile)and3.9opgfdl(99thpercentile).
Theblood-leadlevelsforthe6to 18yearold
childandtheadultoffsiteresident(RME
Scenario)are4.4o(95thpercentile)and
5.61p#dl(99thpercentile).Theblood-lead
levelsestimatedfortheparkrangerare3.33
(95thpercentile)and4.25pg/dl(99thpercentile)
fortheaveragescenarioand4.4o(95th
percentie)and5.61(99thpercentile)forfhe
RMEscenario.Allbloodlevelsestimatedbased
onweightedsurfaceareaconcentrationsare
belowtheEPA’s(1990e]10-@dlthresholdlevel
ofconcern.Theresultsoftheseanalysesare
presentedinTablesFll throughF16in
AppendixF andaresummarizedh Table5.8a
forallreceptors,

5.6.3.2 BulletDlstributlonAreas

Thissectionestimatedblood-leadlevelsforthe
1to 10percentareaandthez10percentarea.

1 to70PercentArea

Atthe1to 10percentarea,theblood-leadlevels
estimatedforchildrenOto6 yearsofageare2.77
and89.36pgldlfortheaverageandRME
scenarios,respectively.Theblood-leadlevelsfor
the6to9 yearoldoffsitechildresident(average
scenario)are3.16(95thpercentile)and4.03pg/dl
(99thpercentile].Theblood-leadIevelsforthe6
to18yearoldchildandtheadultoffsiteresident
(RMEScenario)are27.05(95thpercentile)and
34.46pg/dl[99thpercentile).Theblood-lead
levelsestimatedfortheparkrangerare6.70
(95thpercentile)and8.53pg/dl(99thpercentile)
fortheaveragescenarioand26.97(95percentile)
and34.36@dl (99thpercentile)fortheRME
scenario.

Blood-leadlevelsexceedtheEPA’s(1990e)10
@dl thresholdlevelofconcernfortheRMEO
to6and6 to18yearoldchildaswellasthe
adultresidentandtheparkrangerreceptors.The
resultsoftheseanalysesarepresentedin
TablesF17throughF22inAppendixF andare
summarizedinTable5.8bforreceptorsexposed
tochemicalsinthe1to 10percentarea.
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TextRevisions
VolumeIll,Site3

Page67

InVolumeIII,Site3,fourthparagraph,secondcolumnofpage67:

a) Inthefirstsentencedelete:“health-basedcleanuplevel(levelofconcern)”andreplacewith:“health-
basedlevelofconcern(HBLC]”

b)Inthethirdsentencedelete:“cleanuplevelof’andreplacewith“levelofconcern”

C)Inthefourthsentenceinsert:“threshold”immediatelyafter“EPA.”

d)Insertnewparagraphatendofsecondcolumn

This(HBLC)isusedinthefeasibilipstudytofocusremediationinareaofhighest
potentialhuman-healthrisk.However,itisimportanttonotethatcleanupinthehigh-
densitybulletareasatSite3willachieveasoil-leadlevelbelowtheHBLC,andinmost
casesleadlevels(followingcleanupach’viti”es)shouldbeatbackground.Pleasesee
VolumeVforfurtherdetm”ls.
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>10PercentArea

Atthez10percentarea,theblood-leadlevels
estimatedforchildrenOto6 yearsoldare2.79
and177.42pgkllfortheaverageandRME
scenarios,respectively.Theblood-leadlevelsfor
the6to9yearoldoffsitechildresident(average
scenario)are3.43(95thpercentile)and4.37pg/dl
(99thpercentile).Theblood-leadlevelsforthe6
to18yearoldchildandtheadultoffsiteresident
(RMEScenario)are48.14(95thpercentile)and
61.32pgkil(99thpercentile).Theblood-lead
levelestimatedfortheparkrangerare16.09
(95thpercentile)and20.50pg/dl(99thpercentile)
fortheaveragescenarioand48.14(95percentile)
and61.32pg/dl(99thpercentile)fortheRME
scenario.

Blood-leadlevelsinallreceptors(excepttheOto
6 andthe6 to9yearoldaverageresident
receptors)exceedtheEPA’s(1990e)10Kg/all
thresholdlevelofconcern.Theresultsofthese
analysesarepresentedinTablesF23throughF28
inAppendixF andaresummarizedinTable5.8c
forreceptorsexposedtochemicalsinthe
>10percentarea.

5.7 UncetiairatyAnalysis

Section8.0summarizestheuncertainties
commontoBRAsconductedforallfiveRIsites.
AnuncertaintypeculiartoSite3 involvesthe
methodofweightingthechemicalconcentrations
bydistributionofspentammunitionatcertain
locationswithinSite3,i.e.,StudyAreasI and2.
ForthisBRA,it wasassumedthatthe
distributionofCOPCSwithinStudyAreasI and
2reflectsconditionsthroughoutSite3. The
degreetowhichthisaffectstheresultsofthe
BRAisnotclear.Fromvisualinspectionsandan
evaluationofpastuseatSite3, it appearsthat
thedistributionofchemicalswithinStudy
Areas1 and2 representsitewideconditions.
Therefore,thisassumptionmaynotsignificantly
addtotheuncertaintyoftheBRAforSite3.

.5.8 SummaryoftheBaseline
RiskAssessmentforSite3

TheBRAforsite3 evaluatedexposureoffuture
nearbyresidentandonsiteparkrangerreceptors
tothreeCOPCS(antimony,copper,andlead).It
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wasassumedthatthereceptorswouldbeeither
(1)walkingrandomlythroughoutthesiteor
(2)limitingtheirvisitstoonlyoneofthethree
bulletdistributionareas(i.e.,(1percent,1 to
10percent,orz1Opercent).

Forthe“random”sitewalkexposurescenario,HIs
estimatedforboththenearbyresidentandthe
parkrangerwereallbelow1forantimonyand
copper.Inaddition,theresuh.softhelead
exposuremodellingindicatethatexposureto
leadwouldresultinestimatedblood-leadlevels
belowEPA’s10@ll thresholdlevelofconcern
(EPA,1990e).Therefore,potentialadversehealth
effectsresultingfromexposuretoCOPCsarenot
expectedforarandomwalkatSite3. If,
however,areceptorweretolimittheirvisits
solelytoeitherthe1to10percentorthe
z10percentbulletdistributionarea,estimated
HIsandblood-leadlevelsforsomereceptors
exceedagencythresholdlevelsofconcern.

5.9 Health.BasedLevelsof
concern

Blood-levellevelsandHIsassociatedwithsome
residentandonsiteparkrangerreceptorsexposed
solelytothe1to10percentor210percent
bulletdistributionareasexceedregulatory
thresholdlevelsofconcern.Becauseleadis
presentinthehighestconcentrationsamongthe
threeCOPCStkuoughoutStudyAreas1 and2, it
mayrepresentthegreatestconcernforhuman
health.

Therefore,ahealth-basedcleanuplevel(levelof
concern)forleadinsoilwasestimatedsothat
theEPAthresholdlevelofblood-leadfor
childrenandadultswouldnotbeexceeded.The
EPA(1990e)UBKandtheCal/EPA(1992j
LEADSPREADleadexposuremodelsdescribedin
Section2.3.3wereusedtoestimatethecleanup
leadconcentrationlevelforchildrenandfor
adults,respectively.Resultsofthismodeling
indicatedanestimatedcleanuplevelof
1,860mgkgforchildrenand4,192mglkgfor
adults.Long-termexposuretoa lead
concentrationof1,860mg/kg(thelevelof
concernforchildren)isnotexpectedtoresultin
anyexceedanceoftheEPAlevelofconcernof
10@dl blood-leadlevelforchildrenoradults.
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