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2.0 METHODOLOGYOFTHEBASELINERISKASSESSMENT

Thissectionpresentsthemethodologyusedto
deriveexposureandriskestimatesforthesites
assessed.Sections3.0through7.0presentthe
detailsoftheBIW.sforeachsite.Anydeviations
fromthemethodologypresentedinthissection
areidentifiedinthedetaileddiscussionforeach
site.ThemethodspresentedherefollowEPA
andDTSCguidance.

Thestepsusedtoperformthedataevaluation
andselectionofchemicalsofpotentialconcern
(COPCS)foreachsitearediscussedin
Section2.1. Themethodsfortheexposure
assessmentforeachoftheRIsitesarepresented
inSection2.2,whichincludesa descriptionof
theexposuresetttig,ofthereceptors,andof
potentialexposurepathwaysforeachsite.The
methodsusedtoderivetheexposuuepoint
concentrations(EPCS)foreachCOPCinthe
relevantmediaarealsopresentedinSection2.2.

Section2.3presentsa summaryofthetoxicity
informationforalloftheCOPCSevaluatedatthe
fourRIsites.Section2.4presentsthemethods
fortheriskcharacterizationforeachoftheBRAs,
includingthemethodsusedtoevaluatepossible
noncancerhealtheffects,possiblecancerrisks,
andbloodleadlevels.Theuncertaintiesofthe
methodsusedaresummarizedinSection2.5.

2*1 DataEvaluationandSelectionof
ChemicalsofPotentialConcern
(COPCS)

Thissectionpresentsthemethodsusedto
evaluatethesampledataandthemethodsused
toselectthechemicalsofpotentialconcern
(COPCS)tobeincludedinthequantitativerisk
evaluationforeachRIsite. Summariesofthe
sampledataforeachsiteandthesite-specific
COPCSarepresentedinthedetaileddiscussions
foreachBRAinSections3.othrough7.o.

ThedataconsideredforthehumanhealthBRAs
includevalidateddatafromtheRI,selectdata
fromsurfacewateroutfallpoints,andselectdata
fromthebasewideinvestigationsthatare
reviewedintheRIsforSites2 and12,Sites16

and17,andSite39inVolumeIIofthisbasewide
RI/FS.Thesedataarepresentedinsummary
formintheAppendixesforeachRIsitein
VolumeII. Diskettescontainingalloftheraw
dataforeachsiteweresubmittedtothe
reviewingagenciesunderseparatecover.This
riskassessmentconsiderschemicalsthatwere
detectedineachsitearea.Currentonsitesource
areasofchemicalsdetectedateachsiteare
identifiedintheRIandaresummarizedinthe
detailedsite-specificBRAsinSections3,0
through7.o;potentialreleasesfromonsiteand
offsitesourcesareconsidered.

Section2.1.1describestheparametersusedto
evaluatethedatausedintheBRAs.This
discussionincludesa reviewoftheanalytical
methods,ofthedatavalidationprocedures,and
oftheproceduresusedtoevaluatetentatively
identifiedcompounds(TICS)ineachdataset.
Section2.1.2presentsthestepsusedtoselect
COPCSforeachRIsite.

2.1.1IdentificationofUsabieData

MuchdatahavebeencollectedatthefourRI
sites,butonlya subsetofthesedatawereused
intheBRAevaluations.Thescreeningsteps
recommendedbyEPAguidancewereusedto
selectthedatasetforthequantitativeBRAs
(IRA,1989b).ThedatasetselectedforeachBRA
isdefinedinSection2.1.1.5.

2.1.1.1 AnalyticalMethods

Theanalyticalmethodsusedtoevaluatesample
datafromFortOrdwerepresentedinthe
SamplingandAnalysisPlanandtheRUFSWork
PlanforFortOrd(HIA,199ib,1992c).
Additionalinformationabouttheanalytical
methodsispresentedinVolumeIIofthis
BasewideRI/l%.EPA-approvedanalyticaltest
methodswereusedtoanalyzesamplesfrom
variousmedia,includingsoilandgroundwater.
Screeningtestresults,suchassoilgasandtotal
petroleumhydrocarbon(TPH)analyses,arenot
consideredappropriateforuseinriskassessment
andtherefore,werenotincludedinthedata

volumeIII
T34932-H
November22,1994

HardingbwsonAssociates
AllSites

4



2.0 MethodologyoftheBasellneRiskAssessment

consideredfortheBRAs(EPA,1989h).The
methodsusedforcollectionandanalysisofsoil
gassampleswerenotdesignedtosupportrisk
assessmentneeds.Soilgasdatawerecollectedto
identifyareasofpotentialcontaminationfor
additionalsoilinvestigation.Nopatterns
indicativeofsourceareaswereidentified.

2.1.1.2 DataValidation

ToverifythatconsistentQA/QCmethodswere
usedwhenevaluatingRIfFSdatafortheRIsites,
alldataconsideredforuseintheBRAs
underwentindependentvalidation.Analytical
resultsfromtheRIsiteswerevalidatedaccording
toproceduresspecifiedintheFortOrdQAPP
(Part2 ofHL4,1991LJ).Thevalidationincluded
anevaluationofthequalityofthedatawith
respectto qualitycontrol(QC)criteriaincluding
precision,accuracy,andcompleteness.TheQC
samplesusedtoassessdataqualityconsistedof
laboratoryduplicatesamples,matrixspike/matrix
spikeduplicates(MS/MSD],blankspike/blank
spikeduplicate(BS/13SD,alsoknownas
laboratorycontrolsamples[LCSS]),method
blanks,sourcewaterblanks,tripblanks,
equipmentrinsateblanks,andfieldduplicate
samples.Holdingtimesandlaborato~ysurrogate
spikerecoverieswerealsoevaluated.Inaddition,
10percentofallsampledeliverygroupswere
subjectedtodetaileddatavalidation,including
reviewofinitialandcontinuingcalibrations,and
sampleresultscalculations.Thedetailsofthe
datavalidationarepresentedintheAppendixes
totheRI(VolumeII).

2.1.1.3 EvaluationofDetection
Llmlts,QuantitationLimits,
andDataQualifiers

Thedetectionlimits,quantitationlimits,anddata
qualifiersforallofthechemicalsanalyzedforat
theRIsiteswerereviewed.Ingeneral,detection
limitsindicatetheconcentrationatwhicha small
amountofchemicalina samplecanbedetected,
whereasquantitationlimitsindicatethe
concentrationatwhichmeasurementscanbe
trusted.Thequantitationlimitofinterestinthe
evaluationofRIdatafortheBR4sisthe
reportinglimit,orsamplequantitationlimit
(SQL).Compoundsreportedbythelaboratoryas
“belowdetectionlimit”or“notdetected”(ND)

wereanalyzedforbutwerenotdetectedabove
thereportinglimit.Thesecompoundsare
repelledinthelaboratorydataastherepelling
limitvaluefollowedbyNDorbyaUqualifier.

Dataqualifiersarecodedinformationabouta
particularpieceofsampledata.Dataqualifiers
canbeaddedtoa dataseteitherinthe
laboratoryorduringvalidation.Laboratory
qualifiersusedintheFortOrddatasetare
presentedanddefinedinthesitecharacterization
reportsandintheappendixestotheRI
(VolumeII). Somecommonlaboratoryqualifiers
are: “U,”“B,”and“J.”Forinorganicchemical
data,“B”qualifierindicatesthattherepelled
concentrationisbelowthelevelofaccurate
quantitation,whereasfororganicchemicaldata,
a “B”qualifierindicatesthattheanalytewas
foundintheassociatedblankaswellasinthe
sample.AJ qualifierindicatesthatthe
compoundwasdetectedinthesamplebutthat
thevaluereportedisestimated.Theseandother
laboratoryqualifiersarereviewedaspartofthe
datavalidationprocess.Additionalqualifiersare
addedtothedatasetduringdatavalidation.
ThesequalifiersarepresentedintheAppendixto
theRI(VolumeII). Anexampleofa qualifier
thatcouldbeaddedduringdatavalidationisan
“R.”AnRmeansthatthispieceofdatais
“rejected,”ornotconsideredtomeritfurther
evaluation.

FortheevaluationofRIsitedata,allcompounds
reportedwithU,B,orJ qualifiersaftervalidation
wereretainedinthedataset;andallcompounds
reportedwithRqualifierswereomittedfromthe
dataset,asrecommendedbyEPAguidance
(EPA,1989b).Becauseoftheuncertaintyofthe
concentrationofa compoundinsamplesreported
asND,as“belowdetectionlimit”(BDL),orasU
qualifiedsamples,EPAguidancerecommends
thatonehalfthereportinglimitbeusedasa
proxyconcentrationwhencalculatingchemical
concentrationtermsfortheBRA.Thiswasdone
h thecalculationofexposurepoint
concentrations(EPCS)fortheBWS.

2.1.1.4 TentativelyIdentified
Compounds(TICS)

Eachlaborato~analysisislimitedtoasubsetof
chemicalsthatcanbereportedaccurately.This
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2.0 MethodologyoftheBaselineRiskAssessment

,-
subsetofchemicalsmaynotrepresentallofthe
chemicalsactuallypresentata site.Although
theidentityandreportedconcentrationofTICS
arequestionable,thelaboratorymaypreparea
listofTICStoaccompanyaparticulardataset.

AnyTICdataavailablefortheFortOrdRIwere
reviewedaccordingtoEPAguidelinesaspartof
thedataevaluationfortheBRAs(EPA,1989b).
Thesereviewsarepresentedinthedata
evacuationsectionforeachsite.

2.1●l.5 DataUsedintheBaseline
RiskAssessment
Methodology

ThedataconsideredfortheBRAsare
summarizedinTable2.1. ForeachRIsite,the
followinginformationissummarizedin
Table2.1: theareaofthesitefromwhichthe
sampleswerecollected,thesamplingmedium,
thenumberofsamplescollected,andthe
analysesrunonthosesamples.Therawdatafor
eachRIsitearesummarizedintheAppendixesof
theRI(VolumeII). Summariesofconcentrations,<-. ofallcompoundsdetectedineachareaare
presentedintheRItext.Thedatafromeachsite
weresegregatedintoseveraldifferentgroupsby
depthfortheBR4s. Sampleanalysesfor
screeningtests,suchasTPHandsoilgas
samples,werenotusedintheBIL%s
(EPA,1989b).Summalytablespresenting
concentrationsofalldetectedcompoundsinthe
area-depthgroupingsforconsiderationinthe
BIWsarepresentedintie dataevaluationsection
foreachsite(Sections3.2,4.2,5.2,and6.2).

Ingeneral,soildatawereseparatedintothree
separatedepthgroupingsforeacharea:samples
fromOto2 feetbelowgroundsurface(bgs);
samplesfrom2 to10feetbgs,andsamplesfrom
below10feetbgs.Soildatawereseparatedin
thiswayforevaluationofthedifferentpotential
forhumanexposuresatdifferentdepths.
Groundwaterdataweresegregatedintoseparate
aquifers,whereappropriate.Groundwaterdata
from1993toMay1994wereusedinthis
evaluation.Groundwaterdatacollectedbefore
1993werenotincludedduetothepotentialfor
migrationanddegradationofchemicalsin
groundwater.

Becausesomesampleswereanalyzedbytwotest
methodsforthesamecompounds,twodata
pointsweresometimesavailableinthedataset
forthesamecompoundsatonesampling
location.Thiswastrueforsamplesanalyzedfor
benzene,toluene,ethylbenzene,andxylene
(BTEX)byEPATestMethod8020andfor
volatileorganiccompounds(VOCS)byEPATest
Method8240.Forthisevaluation,whentwo
datapointswereavailableforonecompoundat
onesamplinglocation,bothdatapointswere
usedtoderivesummarystatisticsfortheBRAs.

2.1.2 SelectionofChemicalsof
PotentialConcern

TheCOPCSwereselectedsothatthemost
prevalent,persistent,andpotentiallytoxic
compoundsdetectedateachsitewere
quantitativelyevaluatedintheBRAs.Criteriafor
establishingCOPCSincludedconsiderationofthe
toxicity,physicalproperties,andconcentrationof
eachofthedetectedchemicals.Onlychemicals
reportedatconcentrationsabovethelaboratory
reportinglimit(i.e.,detectedcompounds)were
consideredforevaluationineachdiscretestudy
area.

TheEPArecommendstheuseofalternate
exposureandtoxicitymethodstoestimatethe
potentialriskfromexposuretolead.Therefore,
theCOPCscreeningstepsreviewedinthis
sectionwerenotappliedtotheevaluationoflead
asa COPC.Leadwasretainedasa COPCinsoil
if itwasdetectedatconcentrationsabovea
health-basedscreeninglevel(HBSL).TheHBSL
usedinthisassessmentistheprelimina~
remediationgoal(PRG)forsoilestimatedfora
child(240mg/kg[lL?l-4,1993e]).Leadwasnot
detectedingroundwatersamplesconsideredfor
theBRAs.

Thefollowingsectionsdescribethemethodology
usedtoselectCOPCSforeachoftheBRAsforthe
FortOrdRIsites.TheCOPCSselectedforeach
sitearepresentedimSections3.3,4.3,5.3,and
6.3.

2.1.2.1 BackgroundChemical
Concentrations
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2.0 MethodologyoftheBaselineRiskAssessment

AsrecommendedinEPAguidance,chemicals
associatedwithbackgroundsoilconditionsneed
notbeincludedinthequantitativerisk
assessment(EPA,1989b).Toevaluatethe
potentialcontributionofbackgroundchemicals
insoil,site-specificbackgroundsoildatawere
collectedandreportedintheDraftFinal
BasewideBackgroundSoilInvestigationreport
forFortOrd[i%%1993e).Backgroundsoil
concentrationsfororganochlorinepesticidesand
13prioritypollutantmetalswereinvestigatedin
thisreport.Theinfrequentdetectionof
pesticidesinonbasesoilsamplesandthe
significantlyhigherfrequencyofdetectionof
pesticidesinoffbasesamplesascomparedwith
onbasesamplesprecludedestimatingbackground
tlwesholdsormaximumvaluesforpesticidesin
FortOrdsoil. Site-spectiicbackgroundsoil
concentrationsweredeterminedfor13priority
pollutantmetalsinthebackgroundsoilreport:
antimony,arsenic,beryllium,cadmium,
chromium,copper,lead,mercury,nickel,
selenium,silver,thallium,andzinc(HL4,1993e).

Backgroundmetalconcentrationswereidentified
forfourgeochemicallysignificantconditionsin
FortOrdsoil: (1)shallowQTP(derivedfromthe
PasoRoblesFormation),(2)deepQTP,
(3)shallowNQTP(non-QTPsoil,i.e.,derived
fromthealluvium,olderandrecentdunesand,
AromasSand,andSantaMargaritaFormation),
and(4)deepNQTP.Shallowsoilwasdefinedas
soillessthan2 feetbgs;deepsoilwasdefinedas
soildeeperthan2 feetbgs.Background
concentrationsofmetalsintheNQTPsubsets
adjustedfordataoutliersareshowninTable2.2.
Thebackgrounddatasetforallsoiltypesis
presentedinAppendixG.

FortheBIU4.s,prioritypollutantmetalsdetected
atconcentrationsbelowmaximumsite-specific
backgroundconcentrationswerenotconsidered
asCOPCS.Backgroundconcentrationsselected
forthisevaluationwerethoseforthesoiltypeat
thesiteconsidered;thesoiltypeforthefiveRI
sitesevaluatedhereisNQTP.

ASdiscussedinthebackgroundsoilreport,
arsenic,beryllium,andchromiumwerepresent
atbackgroundconcentrationsthatexceededthe
lowest,mostconservative,preliminary
remediationgoals(PRGs)estimatedforthose

metals(WA,z993e).Thisindicatesthatadverse
healtheffectsmayoccurasa resultofexposure
tobackgroundconcentrationsofthesemetals.
EPAguidancerecommendscalculatingthe
potentialrisksofbackgroundconcentrationsata
siteseparatelyfrompotentiallysite-relatedrisks
ifthereisreasontobelievethatthebackground
risksforthesiteareofconcern(EPA,1989b).
Becausesomemetalshavebeendetectedat
elevatedbackgroundconcentrationsinsoil,a
detailedanalysisofpotentialbackgroundrisks
frommetalsinsoilisprovidedinAppendixA.

2.1.2*2 FurtherLimitationsonthe
NumberofChemicals

BeforethefinalselectionofCOPCSforeachBRA,
severaladditionalpointswereconsideredas
recommendedinEPAguidance(EPA,1989b):

● Chemicalsknowntobeofhightoxicityand
knownfromhistoricaldatatobeassociated
withpastsiteactivitiesaretoberetainedas
COPCS

● Chemicalsknowneithertobehighlymobile
orpersistentorknowntohaveahigh
bioaccunrulationpotentialaretoberetained
asCOPCS

● Chemicalsknowntobeessentialhuman
nutrients,presentatlowconcentrations,and
knowntobetoxiconlyathighdosesarenot
tobeconsideredasCOPCS.Thedetailsof
theessentialnutrientevaluationare
presentedinAppendixB.

● Chemicalsthatcanbeidentifiedas
laboratorycontaminantsorartifactsof
laboratoryanalysisaretobeelin-hatedas
COPCSbyEPArecommendations(1989b).
AsstatedintheQualityAssuranceProject
Plan(Part2 ofHIA,1991h),EPArecognizes
acetone,methylenechloride,toluene,and
phthalateestersascommonlaboratory
contaminants.Inareaswherethese
chemicalsweredetectedatlow
concentrations(i.e.,lessthan10timesthe
methodblankconcentration),theywere
eliminatedasCOPCS.
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2.0 MethodologyoftheBaselineRiskAssessment

● Compoundsdetectedingroundwaterareto
beeliminatedifhistoricaldatashows
decreasingconcentrationsinwellsovertime
andifthecurrentgroumdwater
concentrationsforthecompoundsdonot
exceedMaximumContaminantLevels(MCLS)

● Chemicalsmostlikelytocontribute
significantlytoriskaretoberetainedas
COPCS.Thesechemicalsareidentified
throughtheuseofatoxicityscreen.This
screeningtechniqueinvolvesthecalculation
ofascreeningriskvaluetoevaluatepotential
carcinogenicrisksanda screeninghazard
index(HI)valuetoevaluatepotential
noncarcinogenichealtheffects.Potentially
carcinogenicchemicalswithcarcinogenic
screeningrisksoflessthanoneinone
hundredmillion(I x 10-E)areeliminatedas
COPCS.Chemicalsnotassumedtobe
carcinogenicwithscreeningHIlessthan0.01
areeliminatedasCOPCS.Asummaryofthe
resultsofthetoxicityscreenforeachBR4is
presentedinSections3.3,4.3,5.3,6.3,and
7.3. Thedetailsofthetoxicityscreensforall
BRAsarepresentedinAppendixC.

2.2 ExposureAssessment

TheexposureassessmentsectionofeachBRA
identifiesthepopulationsassumedtobeexposed
toCOPCSateachsite. Theexposurescenarios
developeddescribethepotentiallyexposed
populations,thepotentialpathwaysofhuman
exposuretotheCOPCSateachsite,and
reasonableestimatesofthefrequencyand
durationofcontactwithCOPCSineachofthe
siteareas.Themethodsusedtodefinethese
factorsarepresentedinSections2.2.1,2.2.2,and
2.2.3.Theexposurescenariosforeachsiteare
d-ribed indetailinSections3.4.3,4.4.3,5.4.3,
6.4.3,and7.4.4.

Section2.2.4definesthegeneralapproachfor
estimatingpotentialhumanexposuredosesfor
eachscenarioandpresentstheequationsusedto
estimatepathway-specificdosesforallchemicals
exceptlead.Section2.2.5presentstheexposure
assumptionsusedtoestimatedoseviaeach
pathway;bothreceptor-specificand
pathway-specificassumptionsarepresented.
Mostoftheexposureassumptionsusedinthe

BRAsaretakendirectlyfromcumentEPArisk
assessmentguidance;otherassumptionsare
takenfromtheavailablescientificliterature.As
recommendedbyEPA,twoseparateexposure
conditionsforeachscenariowereevaluated:
(I) areasonablemaximumexposure(RME),and
(2]anaverageexposure.Assuggestedbycurrent
CaliforniaEnvironmentalProtectionAgency
(CaliEPA)andEPAguidance,anappropriatemix
of50thand95thpercentileexposwre
assumptionswereusedtoestimatebothRME
andaveragepotentialrisks.

Section2.2.6presentsthechemical-specific
absorptionfactorsusedtoestimatepotential
exposuredose.Section2.2.7presentsthe
methodsusedtoestimateexposurepoint
concentrations(EPCS)foreachchemicalineach
environmentalmediumselectedforquantitative
evaluation.Section2.2.8presentsthemethods
usedtoperformfateandtransportmodelingfor
certainchemicalsinselectmedia.Fateand
transportmodelingisrequhedwhenexposureis
anticipatedtooccuratapointforwhichno
measureddataareavailable.Thespecific
scenariosandsiteareasforwhichfateand
transportmodelingwasconductedareidentified
inSection2.2.8.Thedetailsoftheseevaluations
arepresentedinthesite-specificdiscussions.
Themethodologyusedtoevaluatepotential
exposurestoleadispresentedinSection2.2.9.

2.2.1ExposureSetting

TheFortOrdfacilityhasbeenusedasamilita~
trainingfacilitysince1917,andwasundeveloped
priortothattime.Previoususesofthesites
addressedintheRI/FSinclude:

● Site2- sewagetreatmentplantwithsludge
dryingbedsandunlinedpondareas

“ Site12- automotivestorage,maintenance,
repair,anddismantling;fuelandsolvent
storage;refusedisposal;andrailroadrightof
way

● Site16- corporationyard,stormwaterrunoff
percolationarea,andopenspace

● Site17- motorvehiclestorageand
maintenance;storageofpetroleumproducts,
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2.0 MethodologyoftheBaselineRiskAssessment

●

●

●

solvents,andotherchemicals;incinerator
site;refusedisposal,includingincinerated
andunincineratedmedicalwasteandother
materials;andbaseballfield

Site31- obstaclecourseusedfortraining,
incineratorbuilding,disposalofrefusewhich
includedashesapparentlyfroman
incineratoratthesite,andopenspace

Site3- smallarmsfiretrainingrangesand
openspace.

Site39- Ordnancetrainingranges,includirw
thosefornavalgunfirefro~off~hore; -
antitankrocket(bazooka)range;andopen
space.

Thedecision-makingprocesstoidentifythereuse
oftheseandotherareasofFortOrdisdescribed
inVolume1 ofthisRI/FS.Theexposue
assessmentdevelopedlandusescenariosbased
ontheprojectedfuturelandusesidentifiedinthe
planningdocumentsavailableatthetimeof
preparation:theFortOrdReuseGroupSummaqv
ofBaseReusePlan(FORG,1994),theInstallation-
WideMultispeciesHabitatManagementPlanfor
FoxtOral,California(CO.E,1994),andtheFinal
EnvironmentalImpactStatementFortOrd
DisposalaridReuse(COE,1993).Thegeneral
landusesuponwhichtheexposw-escenarios
werebasedare:

● Sites2 and12- Aquicultureand
oceanographicresearchfacilities,commercial
andindustrialdevelopment,a transitcenter,
medium-tohigh-densityresidential
development,anda school

● Sites16and17- Partofauniversity
campus,anda corporationyardforpublic
agencies

“ Site31- Openspaceforwildlifehabitatand
anagriculturalcenterwithproduction,
processing,distributionfacilities,andworker
housing

● Site3- Alimited-accessstatepark.

● Site39- Habitatreserve:a limited-access
naturalresourcemanagementarea(NRMA)
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managedbytheBureauofLandManagement
(BLM).

Thescenariosusedtoevaluateexposurefor
individualsitesconsideredtheprojectedlanduse
atindividualareasinwhichchemicalshavebeen
detectedinsoilorgroundwater.Additional
specificassumptionsaboutlandusesare
presentedinthesite-specificdiscussions.

2.2.2 PotentialExposurePathways

Forthisassessment,theexposur?scenarios
evaluatedintheBRAsforthefiveRIsites
representcompleteexposurepathwaysthatmeet
thefollowingcriteria:

● Asourceandmechanismforchemical
release

● Anenvironmentaltransportmedium(e.g.,
air,water,soil)

s Apointofpotentialhumancontactwiththe
medium

● Arouteofexpo.sme(e.g.,inhalation,
ingestion,dermalcontact).

Asdefinedinthesite-specificdiscussions
presentedinSections3.4.2,4.4.2,5.4.2,6.4.2,
and7.4.3,theprimarypathwaysofpotential
exposuretothesiteareasofinterestinclude
incidentalingestionofsoil,dermalcontactwith
soil,inhalationofparticulatedust,inhalationof
vapors,andingestionofgroundwater.

2.2.S ExposureScenarios

Exposurescenariosdescribethewayinwhich
potentialhumanreceptorscouldbeexposedto
COPCSata site.AsrecommendedbyEPA,two
separateexposurescenarioswereevaluatedfor
eachreceptor:anaverageexposurescenarioand
areasonablemaximumexposure(RME)scenario.
It is importanttonotethatalthoughattemptsare
madetorepresenttrueaverageandRME
exposures,allexposurescenariospresentedhere
likelyoverestimatepotentialriskatthesesites
becauseoftheuncertaintyinherentinthe
assumptionsused.
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7.

TheexposurescenariosusedineachBlL4were
basedonthepredictedfutureuseofeachsite
area.Table2.3summarizesthereceptors
selectedforquantitativeevaluationintheBRAs
forthefourRIsites.Thedetaileddiscussionfor
eachsiteincludesa thoroughreviewofall
potentialhumanreceptors.Onlythemost
sensitivepotentialreceptorswereselectedfor
quantitativeevaluationtoestimatethebaseline
risksforeachRIsite.

2.2.4 EstimationofExposure(Dose)

Thissectiondescribesthemethodsusedto
estimatethechemicalintake(dose)forthe
exposurescenariosdescribedinSection2.2.3.
Doseisdefinedastheamountofchemical
absorbedbythebodyovera givenperiodoftime.
Fornoncarcinogeniceffects,thedoseisaveraged
overtheperiodofexposureandisreferredtoas
theaveragedailydose(ADD).Forcarcinogenic
effects,thedosewasaveragedovera lifetimeand
isreferredtoasthelifetimeaveragedailydose
(LADD).ConsistentwithcurrentEPAguidance
(1989h),thefollowinggeneralequationwasused
toassessthedoseforeachexposuepathway
consideredinthisassessment:

Dose=CxlRx EFx EDxFIx AF
BWXAT

Where:

Dose

c

R

EF

ED

FI

AF

BW

ADDorLADDinmilligramsper
kilogramperday[m#kg-day)

Chemicalconcentrationin
environmentalmedium(m#kg)

Intakerateinmilligramsperday
(mg/day)

Exposurefrequencyindaysper
year(days/year)

Exposmeduration(years)

Fractionofintake(umitless)

Absorptionfactor(unitless)

Bodyweightinkilograms(kg)

AT = Averagingtime(days):for
noncarcinogeniceffects,AT=
Exposuredurationx 365
days/year;forcarcinogenic
effects,AT= Lifetime(7oyears)
x 365dayslyear

Toevaluatetherelativesensitivityofeach
exposurepathway,receptor-and
pathway-specificintakefactors(B%)were
estimatedusingthegeneraldoseequation
presented.AnIFisa nonchemical-specificterm
thatincorporatesinformationonmediumcontact
rate(e.g.,milligramsofsoilingestedperday),
exposuretimes,andotherreceptor-and
pathway-specificassumptions.Receptor-and
pathway-specificADDsandLADDswerethen
estimatedforeachchemical,receptor,and
exposurepathwaybymultiplyingtheIFforeach
receptorandpathwaybythechemical
concentrationterm(Cx AF).Thechemical
concentrationtermwasthemeasuredormodeled
concentrationofthechemicalintheappropriate
mediummultipliedbya chemical-specific
absorptionfactor(AF)forsomepathwaysof
exposureasshowninthisequation:

Dose=lTx(Cx AF)

Where:

Dose = ADDorLADD(mg/kg-day)

IF= Intakefactor

c . Chemicalconcentrationin
environmentalmedium

AF= Absorptionfactor

TheformatoftheIFsusedintheBRAsforthe
FortOrdRIsitesareconsistentwiththestandard
doseequationsrecommendedbyEPA(19i?9h).
Thepathway-specificequationsusedtoestimate
II%arepresentedinthefollowingsections.The
exposureassumptionsusedtoestimateH%are
presentedinSection2.2.5.
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2.0 MethodologyoftheBaselineRiskAssessment

2,2,4,1 IncidentalIngestionofSoil

Incidentalingestionofsoilwasevaluatedusing
theexposurepointconcentration(EPC]ofthe
chemicalinsoil,a chemical-specificabsorption
factor,andthesoilingestionIF. TheEPCSand
absorptionfactorsforcompoundsinsoilare
Presentedinsubsequentsections.Theequation
IortheIFforinges~ionofsoilisestimate~as
follows:

lFti.6=IRx CFxEFx EDxFI
BWXAT

Where:

IFb.,

JR

CF

EF

ED

FI

BW

AT

2.2.4.2

Intakefactorforincidental
ingestionofsoilinkilogramsof
soilperkilogramofbodyweight
per day(kg,.j&b.dYWw,day)

Soilingestionrate(rn~day)

Conversionfactorofone
millionthofakilogramper
milligram(10-’kg/mg)

Exposurefrequency(days/year)

Exposureduration(years)

Fractionofintake(mitless)

Bodyweight(kg)

Averagingtime(periodover
whichexposureisaveragedin
days)

DermalContactwithSoil

Dermalexposuretochemicalspresentinsoilwas
evaluatedusingtheEPCofthechemicalinsoil,
chemical-specificabsorptionfactors,andthe
dermalIF. TheEPCSanddermalabsorption
factorsforCOPCSinsoilarepresentedin
subsequentsections.TheequationfortheIFfor
dermalcontactwithsoilisasfollows:

IFdw-n=SAXAFXCFXEFXEDXFI
BWXAT

Where:

‘der-s

SA

AF

CF

EF

ED

FI

BW

AT

2.2.4.3

Intakefactorfordermalcontact
WithSOfl(k&.&gb~dyweight-day)

Surfaceareaofexposedskinin
squarecentimeters(cmz)

Soiltoskinadherencefactorin
milligramspersquarecentimeter
perday [mg/cm2-day)

Conversionfactor(10-’k~mg)

Exposurefrequency(days/year)

Exposureduration(years)

Fractionofintake(unitless)

Bodyweight(kg)

Averagingtime(periodover
whichexposureisaveragedin
days)

InhalationofDustEntrained
InAh

Exposurestochemicalsviainhalationof
particulate,ordust,inairwereevaluatedusing
anEPCfordustandtheparticulateIF. Airborne
dustEPCSarepresentedh Section2.2.7. The
equationfortheIFforinhalationofparticulate
isasfollows:

lFti_P=lRxETx EFx ED
BWXAT

Where:

rFM.p= Intakefactorfortheinhalationof
particulateincubicmetersper
kilogramperday(m3/kg-day)

R= Inhalationrateincubicmeters
perhour(m3/hr)

ET= Exposuretimeinhoursperday
(hr/day)

VolumeIll
T34932-H
November22,1994

AllSites
HardingLawsonAssociates 11



2.0 MethodologyoftheBasellneRiskAssessment

EF= Exposurefrequency(days/year)

ED= Exposureduration(years)

BW = Bodyweight(kg)

AT = Averagtigtime(periodover
whichexposureisaveragedin
days)

2.2.4.4 InhalationofVaporsfrom
Groundwater

Inhalationexposueresultingfromthe
volatilizationofchemicalsingroundwaterand
subsequentreleasetoairatthesoilsurfacewas
evaluatedusingairbornechemicalconcentrations
[EPCS)predictedbyvaporfluxmodeling
(Section2.2.8),andthevaporinhalationII?.The
equationfortheIFforinhalationofvaporsisas
follows:

IFti.v=IRx13TxEFx ED
BWXAT

Where:

IFfi.v = Intakefactorfortheinhalationof
volatilechemicals(ma/kg-day)

IR= Inhalationrate(m3/hr)

ET= Exposuretime(hr/day)

EF’ Exposurefrequency(days/year)

m= Exposureduration(years)

BW = Bodyweight(kg)

AT = Averagingtime(periodover
whichexposureisaveragedin
days)

Inhalationexposureresultingfromthe
volatilizationofchemicalsingroundwaterduring
domesticuseofgroundwater(i.e.,showering)
wasevaluatedusinga genericmodelfromEPA
guidancewhichassumesthatthedosefrom
inhalationofVOCSwhileshoweringis
approximatelyequivalenttothedosefrom
ingestionof2 litersperdayofthesamewater
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(EPA,19890).Inhalation-specifictoxicityvalues
wereusedtocharacterizepotentialrisksand
noncancerhealtheffectsfrominhalation
exposures(Section2.4).

2,2.4.S IngestionofWater

Ingestionofgroundwaterasdrinkingwaterwas
evaluatedusingtheEPCforthechemicalin
groundwaterandtheIFfortheingestionof
water.TheEPCSforgroundwaterarepresented
insubsequentsections.TheIFforwater
ingestionwascalculatedusingthefollowing
equation:

Where:

IFti.w =

R=

EF=

ED=

BW =

AT =

2.2.5

lFti.W=lRxEFx ED
BWXAT

Intakefactorforingestionof
waterinlitersperkilogramper
day(l/kg-day)

Ingestionrateinlitersperday
(I/day)

Exposurefrequency(days/year)

Exposureduration(years)

Bodyweight(kg)

Averagingtime(periodover
whichexposueisaveragedin
days)

ExposureAssumptionsUsed
toEstimateIntakeFactors
(IFs)

Someoftheexposureassumptionsusedto
estimateII%viathepotentialexposurepathways
presentedinSection2.2.4,aredescribedbelow
andsummarizedinTables2.4and2.5. The
remainingassumptionsusedtoesttiateIl?sare
presentedinthediscussionsofexposure
scenariosforeachsite.

HardingiawsonAssociates
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2.0 MethodologyoftheBaselineRiskAssessment

2.2.5.1 SoiiIngestionRate

Asoilingestionrateof50mg/daywasusedto
estimatepotentialdosesandrisksintheaverage
casescenariosforallreceptors.Numerous
investigationshaveprovideddataforincidental
soilingestionrates,themostaccurateofwhich
arethoseusingtracerelements.Theresults
suggestthatsoilingestionratesrangefrom9 to
40mg/dayforyoungchildren(Calabrese,Barnes
etal.,1989).Laterworkbysomeofthesame
investigatorsconfirmedthisrangeandconcluded
thatthedatawerenormallydistributedwitha
geometricmeanof20.5mgldayanda standard
deviationof87mg/day(Calabreseand
Stanek,1991a,b). Thisrangehasbeenusedin
publishedriskassessmentsasthebasisfor
characterizingaprobabilitydistributionforsoil
ingestion(Copelandetal.,1993;Finleyand
Paustenbuch,1994).Estimatesofsoilingestion
ratesforolderchildrenandadults,basedon
studiesinadults(Culabrese,Gilbertetal.,1990),
rangefrom1to10m~day(Paustenbach,-lernigan
etal.,1992;Paustenbach,Wenningetal.,1992).
Theupper-boundvaluefortheprobability
distributiondevelopedfromtheCalabreseand
Stanekdata(1991a,b)of50m~daywasselected
astheaverageexposwevaluefortheBRAs.This
valueisalsosuggestedastheappropriate
upper-boundvaluefora commercial/industrial
worker(EPA,1991b).

FortheRMEscenarios,EPA-recommendedage-
specificsoilingestionrateswereusedinthe
estimationofpotentialdosesandrisksvia
incidentalingestionofsoil. Foronsiteresident
andnearbyresidentreceptorsagedOtolessthan
6 years,a soilingestionrateof200mg/daywas
used(EPA1989b,1991b).EPA’sdefaultsoil
ingestionrateforages6 andabove,100m~day
(EPA,1989b,1991b),wasusedfortheonsite
resident(6tolessthan30years),student
resident,,nearbyresident(6tolessthan30years),
parkranger,habitatmanagementworker,and
nearbyresidenttrespasserreceptors.EPA’s
defaultonsitecommercialworkersoilingestion
rateof50mg/day(EPA,1991b)wasusedforthe
evaluationofpotentialdosesandrisksvia
incidentalingestionofsoilforthecommercial
workerreceptor.EPA’sdefaultsoilingestionrate
of480mg/dayforconstruction/excavation

scenarioswasusedfortheconstructionworker
andutilityworkerreceptors(EPA,1991b).

2.2.5.2 SurFaceAreaofExposed
Skin

Theskinsmfaceareasusedintheestimationof
potentialdosesandrisksviadermalcontactwith
soilrepresenttheaverage.sufaceareavaluesfor
certainbodypartsh theparticularagecategory
beingevaluated.Fiftiethpercentiledatapoints
forbothmalesandfemalesintheappropriateage
categoryweretakenfromEPA’sExposureFactors
Handbook(EPA,199(?b).Foraverageexposure
scenarios,theskinsmfaceareaforface,neck,
andbothhandswascalculatedforeachreceptor
assumedtocontactsoil. Skinsurfaceareasof
1,420cm’and1,635cm’werecalculatedfor
receptorsagedOtolessthan6years(onsite
resident)andreceptorsaged6 tolessthan
9years(onsiteresidentandnearbyresident
trespasser),respectively.Askinsurfaceareaof
2,109cm2wascalculatedforadultreceptors
evaluatedintheaveragescenarios:commercial
worker,utilityworker,studentresident,
constructionworker,andparkranger.

ForRMEscenarios,theskinsufaceareaforface,
neck,botbarms,andbothhandswerecalculated
foreachreceptorassumedtocontactsoil. Skin
surfaceareasof2,348cm2and3,764cm2were
calculatedforreceptorsagedOtolessthan
6years(onsiteresidentandnearbyresident)and
receptorsaged6 tolessthan18years(onsite
resident,nearbyresident,andnearbyresident
hespasser),respectively.Askinsurfaceareaof
4,714cm2wascalculatedforadultreceptors
evaluatedintheRMEscenarios:commercial
worker,onsiteresident,utilityworker,student
resident,constructionworker,parkranger,and
nearbyresident.

2.2.%3 SoiitoSkinAdherenoe
Factor

Intheestimationofpotentialdosesandrisksvia
dermalcontactwithsoil,asoiltoskinadherence
factor(AF)wasusedtoestimatethevolumeof
soilthatadherestoeachsquarecentimeterof
exposedskinduringtheassumedexposme
period.Thisvaluewasassumedtobe
O.Zm#cm2-dayfortheaverageexposue
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2.0 MethodologyoftheBaselineRiskAssessment

scenarios,asrecommendedinEPAsdermal
absorptionguidance(EPA,1992m).

AOAFof0.4m~cmz-daywasusedtoevaluate
RMEscenarios.EPA’s1.0m~cm’-daydefault
valueforestimatingupper-boundexposurewas
notusedbecausenotallexposedskinwas
assumedtobeexposedatupper-boundlevels.
TheRMEAFwasdevelopedbyassumingthatthe
heaviestsoilingwouldoccuronthepalmsofthe
handsandinnerforearms,andthatthebalance
ofthearms,andthefaceandneckwouldbeless
exposed.EPA’supper-boundAFof1.0mg/cmz
wasusedtoestimateexposureatthemost
heavilysoiledskinareas,andtheEPA’sdefault
averageAFofo-2mg/cm2-daywasusedto
estimateexposuretootherskinareas.TheseAFs
wereusedwith50’1’percentilevaluesforthe
areasofthesurfacesconsideredtodevelopan
area-weightedAFof0.4mg/cm2-day(SeeTable
below).

Adherence
Factor Adhered
(AF) Area(A) Soil(AS)

Description (m#cm’) (cmz) (mg)

hands 1 420 420
hands(lack((l 0.2 420 84
forearms(front) 1 570 570
forearms(back) 0.2 570 114
upperarms 0.2 1430 286
faceandneck

(head) 0.2 1180 236

sum 4590 1710

Area-weightedAF= 0.37

AreavaluesobtainedfromExposureFactors
%ndhook(EPAi990b)Table4-1

AS= AFXA

Area-weightedAF= Sumofareasdividedbythe
sumofadheredsoil

Thisapproachprovidesa conservativeAFfor
RMEbecauseday-to-dayexposuregenerally
involvesavarietyofdifferentactivities;activities
resultinginheavysoilingareunlikelytooccurat
everyexposweopportunity.

2.2.5.4 InhalationRate

Theinhalationratesusedintheestimationof
potentialdosesandrisksviainhalationof
particulatedustinairandofvaporsfrom
groundwaterwerederivedfromage-specificand
activitylevel-specificdatapresentedinEPA’s
ExposureFactorsHandbook(EPA,1990b].
Inhalationrateswereestimatedforeachreceptor
agegroupbasedonoutdooractivitydata
presentedinEPA’sExposureFactorsHandbook.
Theinhalationratecalculatedforchildreceptors
agedOtolessthan6 forbothaverageandRME
scenarioswasbasedontheinhalationratefora
child,age6 (1.24m3/hour).Theinhalationrate
calculatedforreceptorsaged6 tolessthan
9yearsfortheaveragescenarioswasbasedon
theaveragereportedinhalationratefora childof
age6 anda childofage10(1.56m3/hour).The
inhalationratecalculatedforreceptorsaged6 to
lessthan18yearsfortheRMEscenarioswas
basedonthereportedinhalationrateforchild,
age10(1.87m3/hour).

Inhalationratesforadultreceptorswerealso
takenfromdatapresentedinExposureFactors
Handbook.Theinhalationrateusedinthe
averageexposurescenarioforcommercial
worker,utilityworker,studentresident,park
ranger,andhabitatmanagementworkerreceptors
was0.83m3/hour,andthatforconstruction
workerreceptorswas1.4ma/howr.Theseaverage
exposurerateswerebasedontheaverage
inhalationratesforadults.Theinhalationrate
usedintheRMEscenarioforcommercialworker,
onsiteresident,utilityworker,studentresident,
nearbyresidentadult,parkranger,andhabitat
managementworkerreceptorswas1.25m3/hour,
andthatforconstructionworkerreceptors
3.om3/hour. TheseRMEvalueswerebasedon
upper-boundinhalationratesforadults.

2.2.5.5 WaterIngestionRate

Thedrinkingwateringestionratesusedinthis
assessmentwereage-specificingestionrates
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2.0 MethodologyoftheBaselineRiskAssessment

basedondatapresentedinEPA’sExposure
FactomHandbook.Weightedingestionrateswere
calculatedforonsiteresidentreceptorsagedOto
lessthan6years,6 tolessthan9years,and6 to
lessthan18years.Thedrinkingwateringestion
ratesusedforbothaverageexposureandRME
are0.4I/dayforreceptorsagedOtolessthan
6 years,0.5l/dayforreceptorsaged6tolessthan
9 years,and0.6l/dayforreceptorsaged6 toless

than18years.

Drinkingwateringestionratesforonsiteresident
andstudentresidentreceptorswerealsotaken
fromEPA’sExposmwFactorsHandbook,which
presentaanupper-boundadulttapwater
ingestionrateof1.5I/day.Thiswateringestion
ratewasselectedfortheaverageexposue.EPA’s
defaultingestionrateof2 l/day,whichrepresents
anupper-boundvolumeofbeveragesconsumed
perday,wasselectedasthewateringestionrate
fortheRMEscenario.

2.2.5.6 BodyWeight

Thebodyweightsusedintheestimationof
potentialdosesandrisksforallpathways
representtheaveragebodyweightsofmalesand
femalesintheparticularagecategolybeing
evaluated.Fiftiethpercentiledataforbothmales
andfemalesintheappropriateagecategorywere
takenfromEPA’slikposureFactorsHandbook.
Thesamebodyweightdatawasusedtoevaluate
bothaverageandRMEscenarios.

Theaveragebodyweightofadultswasreported
tobe70kg.Thisweightwasusedinthe
evaluationofadultcommercialworker,resident,
utilityworker,studentresident,construction
worker,nearbyresident,parkranger,andhabitat
managementworkerreceptors.

Theaveragebodyweightofmaleandfemale
childrenagesOtolessthan6 yearswasreported
tobe14kg.Thisweightwasusedinthe
evaluationofonsite,nearby,andoffsiteresident
receptors.Theaveragebodyweightofchildren
ages6 tolessthan9yearswasreportedtobe
24.2kgandwasusedtoevaluateaverage
exposuresofonsite,nearby,andoffsiteresident,
andnearbyresidenttrespasserreceptors.The
averagebodyweightfor6 tolessthan18yearold
malesandfemaleswasreportedtobe41.6kgand

wasusedtoevaluatepotentialRMEexposuresof
onsite,nearby,andoffsiteresident,andnearby
residenttrespasserreceptors.

2.2.5.7 ExposureTime

Exposuretimeisthenumberofhoursthata
receptorisassumedtoinhaleaircontaining
COPCSeachdaythattheyareonthesite.The
valuesusedforexposuretimearedescribedin
detailintheexposurescenariosforeachsite
presentedinSections3.4.3,4.4.3,5.4.3,6.4.3,
and7.4.4.

2.2.5.8 FraotionofIntake

TheRiskAssessmentGuidanceforSupe@nd
(EPA,1989b)describesa fractionofintaketerm
(FI)thataccountsforthefactthatonlysomeof
thesoilthata receptorpotentiallycontactsin
1 daycomesfromthesite.TheEPA
recommendsthattheFItermshouldreflect
chemicallocationandpopulationactivity
patterns.Thisevaluationassumedthatmost
receptorsarelikelytoingestandcontactsoilsat
bothonsiteandoffsitelocationsonthedaysthey
areexposedtochemicalsinsoilattheFortOrd
sites.h theequationstoestimateintakevia
incidentalingestionanddermalcontactwithsoil,
theFIfactorrepresentstheproportionofsoil
ingestedandcontactedthatcomefromthesite
ona givendayofexposure.

Althoughonlyafractionofthetotalsoilingested
orcontactedona givendayislikelytocome
fromthesite,theRMEscenariosconservatively
assumedthat100percentofthesoilingestedand
contactedona givendaycamefromtheFoNOrd
sitebeingevaluated.Becausemanyreceptorsare
assumedtobeonthesiteforonlyaportionof
thegivendaysofexposure,thisassumption
overestimatesoverallrisksfromingestionand
dermalcontactexposurestosoil.

Theaverageexposmescenariosforallreceptors,
excepttheonsiteresidentevaluatedatSites2
and12,assumedthat50percentofthetotalsoil
ingestedandcontactedona givendaycamefrom
thesitebeingevaluated(i.e.,FIequals
50percent).Becauseitwasalsoassumedthat
onsiteresidentsspendthemajorityoftheirtime
onthesite,anFIof75percentwasassumedfor
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,=..
theaveragescenarioforthisreceptor(evaluated
forSites2 and12). Thesevalueslikely
overestimateaverageexposue.

FIsselectedforreceptorsassumedtobeexposed
tomorethanonediscreteareaona site(e.g.,the
studentresidentevaluatedforSites16and17
whowasassumedtobeexposedtosoilsinthree
discreteareas),aredescribedindetailinthesite-
specificdiscussionsaboutexposurescenarios.

2.2.S.9 ExposureFrequency

Exposurefrequencyisthenumberofdaysina
yearanindividualmaycontactchemicalsatthe
site.Thereceptor-specificexposurefrequencies
usedinthisassessmentaredescribedinthe
exposurescenariosforeachsiteinSections3.4.3,
4.4.3,5.4.3,6.4.3,and7.4.4.

2.2.5.10 ExposureDuration

Exposuredurationisthelengthoftimeinyears
anindividualmaycontactthemediaofinterest
atasite.Thevaluesusedforexposureduration
aredescribedindetailintheexposurescenarios
foreachsiteinSections3.4.3,4.4.3,5.4.3,6.4.3,
and7.4.4.

2.2.6 Chemical-Specific
AbsorptionFactors

AsdescribedinSection2.2.4,ADDsandLADDs
wereestimatedbymultiplyingthereceptor-and
pathway-specificintakefactorsbytheEPCand
byachemical-specificabsorptionfactorfor
certainpathwaysofexposure.Thisassessment
usedonlyoneoralabsorptionfactor(OAF)to
estimatedosesandrisks.AnOAFof43percent
forchlorinateddibenzodioxinsanddibenzofmans
(CDDSandCDFS)wasusedtoevaluateincidental
ingestionofsoil. Thisvalue,usedinmany
publishedriskassessments,isbasedonthestudy
conductedbyShu,Paustonhacheial.(1988),
whoreportedarangeof39to49percentand

meanof43percentfortetrachlorodibenzo-p-
dioxin(TCDD).Thisrangeisconsistentwith
datarepelledbyotherinvestigators(Lucier
etal.,1986;Umbreitetal.,1986;Birnbaumand
Couture,1988).Themeanvaluewasselectedas
representativeforall2,3,7,8congenersofCDDS
andCDFSbecausethepenta-throughocta-
congenersexhibitreducedabsorptiondueto
higherchlorination(Coutureetal.,1988).

Chemical-specificdermalabsorptionfactors
(DAYs]werederivedforallCOPCSh soilforthe
evaluationofdermalcontactexposruesfollowimg
guidelinespresentedinCallEPA’sPreliminary
EndangermentAssessmentGuidanceManual
(Cal/EPA,1994)andverbalrecommendations
fromtheCaliforniaDepartmentofToxic
SubstancesControl.TheDAFsusedinthis
assessmentarepresentedinTable2.6. DAFsfor
inorganicmetalsgiventoHLAbyDr.John
ChristopherfromDTSCinclude0.1percentfor
cadmium,3 percentforarsenic,and1percentfor
allothermetals(meetingamongU.S.EPA,DTSC,
RWQCB,COE,Army,andHLArepresentatives,
March26,1993).Forallorganicexcept
explosivesandCDDSandCDFS,chemical-or
class-specificDAFswerederivedusingthe
recommendationspresentedinCal/EPAs
guidance.

Intheabsenceofchemical-orclass-specific
DAFsforexplosives,aDAFof100percentwas
usedtoconservativelyestimatetheuptakeof
explosivecompoundsfromsoils.

ADAFof1 percentwasusedtoconservatively
estimateuptakeofCDDSandCDFSfromsoils,
basedoninformationpresentedinDermal
ExposureAssessment:PrinciplesandApplications
(EPA,1992m).TheEPAs(1992m)document
presentsfourDAFestimatesbasedonthe
findingsofthreeseparatestudiesevaluating
dermaluptakeofdioxinsfromsoil:
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2.0 MethodologyoftheBaselineRiskAssessment

Value
(percent] Basis

2.5 A1991EPAratstudyusinginv-ivo
administration,correctedtoreflect
differencesbetweendermal
absorptioninvivoinratsand
humansobservedinthesamestudy

0.2 A1988ratstudybyShu,etal.,
usinginvivoadministration,
correctedtoreflectdifferences
betweendermalabsorptioninvivoin
ratsandhumansobservedinthe
1991EPAstudy.EpA’s[1992m)
discussionofthecorrection
calculationindicatesthatthethis
valueshouldbe0.33percent

1 A1980ratstudybyPoigerand
Schlatterusinginvivo
administration,correctedtoreflect
differencesbetweendermal
absorptioninvivoinratsand
humansobservedinthe1991EPA
study

0.45 A1991EPAstudywhichusedin
vitroadministrationto[human)
cadaverskin,correctedtoreflect
differencesbetweendermal
absorptioninw’troinratsand
humansobselwedinthesamestudy

Thefomexperimentally-derivedDAFvalues
presentedabovewereallbasedonsoilwithlow
organiccarboncontent,consistentwiththe
conditionsatFortOral,andwerebasedon
conservativeinterpretationsoftheexperimental
data.TheDAFvalueof1 percentusedto
estimateexposurerepresentstheaverageofthe
fourvaluesabove(computedusingeither0.2or
0.33percentforthedatafromShuetal.).

The1percentDAFvalueisbasedonsoils
representativeofconditionsatFortOral,iswithin
the0.1to3 percentrangerecommendedbyEPA
(2992m),isconsistentwitha 0.5percentvalue
predictedbyMcCone(1990)usinga dermal
fugacitymodelforTCDD,andisintherange

describedbytheprobabilitydistribution
developedbyCopeland,etal.(1993).

2.2.7 ExposurePoint
Concentrations(EPCS)

TheconcentrationsofCOPCSattheassumed
pointsofhumanexposure(i.e.,EPCS)were
estimatedundertwoseparateexposure
conditionsforeachreceptor.FortheRME
scenario,thelowerofthemaximumdetected
concentrationandtheupper95thconfidence
levelofthearithmeticmeanconcenhationfora
chemicalwasselectedastheEPCforeacharea.
Fortheaverageexposwethearithmeticaverage
concentrationofa chemicalineachareawas
selectedastheEPC.AsrecommendedinEPA
guidance,onehalfthereportinglimitvaluewas
usedasa proxyconcentrationforeach
nondetected(ND]sample.

TheEPCSfordirectexposuretosoilandwater
werebasedonthemeasuredsitesampledata
discussedinSection2.1. TheEPCSforexposure
toairbornedustwereestimatedasdescribedin
Section2.2.8FateandTransportModeling.The
EPCSforvolatilecompoundsinairfrom
groundwaterweremodeledusinga compartment
fateandtransportmodelasdescribedin
Section2.2.8.

Thepotentialtoxicityofcertaingroupsof
compoundsischaracterizedbyextensive
toxicologicalinformationavailableforonlyone
orafewcompoundsinthegroup.Thisisthe
casewiththepotentialcarcinogenictoxicityof
CDDSandCDFSandpolynucleararomatic
hydrocarbons(PAH).Foreachofthesegroups,
EPAhasdevelopedtoxicityequivalentfactors
(TEFs)formanyofthecompoundswithinthese
groups.TEFsareusedtoranktherelative
toxicityofthecompoundsforwhichlittle
toxicityinformationisavailableusingoneora
fewcompoundsforwhichextensivetoxicity
informationisavailable.

SamplesanalyzedforCDDSandCDFSwere
convenedto2,3,7,8-tetrachlorodibenzo-p-dioxin
toxicequivalents(TCDD-TES)usingTEFs.EPA
TEFs(EPA,J989h)areshowninTable2.7and
wereusedasfollows:Theconcentrationofeach
detectedCDDandCDFcongenerwasmultiplied
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2.0 MethodologyoftheBasellneRiskAssessment

byitsrespectiveTEF;thenthesefactorswere
summedforeachsampleinanareaofinterest.
Summarystatisticswerethencalculatedforthe
TCDD-TEsamplesineachareaofinterestto
yieldoneEPCconcentrationforCDDSandCDFS
ineachareawhereeitherdioxinsorfuranswere
detected.

TheEPA-recommendedTEFsusedtoevaluatethe
potentialcarcinogeniceffectsofPAHarebased
onbenzo(a)pyrene(B[a]P([EPA,2993fl).
Table2.8presentstheB(a)PTEFsusedto
evaluatePAHinthisassessment.TheEPCSused
fortheevaluationofthepotentialcarcinogenic
effectsofPAHintheBRAswereestimatedfor
eachareaasfollows.Onehalfthereporting
limitwasusedasa sumogatevalueforall
samplesforcompoundswithatleastonedetect
intheareaofinterest;compoundsnotdetectedin
theareaofinterestwereomittedfromthe
analysis.

TEFsforB(a)Pwerethenmultipliedbythe
measuredorsurrogatevalueforeachcompound.
Theseproductswerethensummedtoyielda
singleconcentrationofB(a)Ptoxicequivalents
(B[a]P-TEs)foreachsample.Summarystatistics
werethencalculatedforeachgroupofsamplesin
anareaofinterestasforallotherdetected
compounds.

B(a)P-TEconcentrationsareappropriateforthe
evaluationofpotentialcarcinogenichealth
effects,buttheseadjustedconcentrationsof
potentiallycarcinogenicPAHarenotappropriate
fortheevaluationofthepotentially
noncarcinogeniceffectsofthesecompounds.As
discussedinSection2.3.1,nononcarcinogenic
toxicitycriteriaareavailableforanyofthe
individualcarcinogenicPAH.Therefore,the
potentialnoncarcinogeniceffectsofcarcinogenic
PAHwereevaluatedinthisassessmentas
pyrene,onthebasisofstructuralsimilarities.
Becauseitwasassumedthatallpotentially
carcinogenicPAHactsimilarly,
(i.e.,benz(a)antbracene,benzo[a]pyrene,benzo[b]
fluoranthene,benzo[k]fluoranthene,chrysene,
dibenzo[a,h]anthracene,andindeno(1,2,3-cd)
pyrene;EPA,1993f1994),theirpotential
noncarcinogeniceffectsareevaluatedusingtotal
carcinogenicPAH(cPAH)concentrations.Total
cPAHconcentrationswerederivedbytakingone

halftie reportinglimitforallNDsamplesfor
compoundswithatleastonedetectintheareaof
interestandthensummingthemeasuredand
surrogateconcentrationstoyieldatotalcPAH
concentrationforeachsampleintie areaof
interest.Summarystatisticswerethencalculated
foreachgroupofsamplesinanareaofinterest
asforallotherdetectedcompounds.

TheEPCSandothersumma~statisticsforall
chemicalsinallmediaandareasevaluatedinthe
BRAsarepresentedh thesite-specific
discussions.

2.2.8 FateandTransport
Modeling

Fateandtransportmodelingisrequiredwhen
exposueisanticipatedtooccurata pointfor
whichnomeasureddataareavailable.Measured
dataareavailableforsoilandgroundwater.
Measureddataarenotavailableforeithervapors
orparticulatedustinair. Thissectiondescribes
tie methodsusedtoestimateEPCSinair.

EPCSforcompoundsinairvolatilizingfrom
groundwaterwereestimatedusingavaporflux
modeldevelopedbytheU.S.Departmentofthe
Army(Armymodel)andreviewedbyW.A.Jury,
W.W.Nazaroff,andV.C.Rogers(Army,1992)
andaboxdispersionmodel(Waddenand
SheuJj!1983). TheArmymodelwasbasedon
publicationsbyJuryetal.thatdescribethe
behaviorofvolatilechemicalsinsoiland
groumdwater(@yetal.,1983;1984a,b,c;Ju.ty,
Russoetal.,1990).TheArmymodelwas
selectedbecauseitwasspecificallydesignedto
evaluatepossiblevaporemissionsfrom
groundwater.TheArmymodelisdescribedin
detailinAppendixD.

EPCSforairbornedustconcentrationswere
derivedbymultiplyingtheEPCSinsoilin
milligramsofchemicalperkilogramofsoil
(mg&AJk~Ofl)bytheconcentrationofrespirable
particleswithameandiameteroflessthanor
equalto10microns(PMIO)fortheMonterey
Countyareainmicrogramsofsoilpercubic
meterofair(I1.5pg,Ofl/mati),andaunits
conversionfactorinkilogramspermicrograms
(kg/pg).TheMontereyCountyPMIOvaluewas
obtainedfromMontereyBayUnifiedAir
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2.0 MethodologyoftheBaselineRiskAssessment

PollutionControlDistrict(MBUAPCD)
representativeMr.JohnFearonApril6,1994via
faxtoMr.CraigNicholsofHLA.Thisapproach
willresultinconservativeestimatesofpotential
particulateinhalationexposuresbecausemuchof
thesiteiscoveredwithvegetation,buildings,or
pavementandthereislittlepotentialfordust
generationinsuchareas.

2.2.9 EvaluationofLead

Duetothecomplextoxicokineticsofleadinthe
body,standardexposuueassessmentmethods
usedinriskassessmentarenotappropriatefor
theevaluationofexposuestolead.BothEPA
andCal/EPAusepharmacokineticmodelsto
evaluateleadexposuue;bothofthesemodels
estimatedosesasblood-leadconcentrations
relatedtospecificchemicaldoses.EPAsUptake
BiokineticModel(UBK)Version0.6(EPA,1990e),
andCal/EPA’sLEADSPREAD(Cal/EPA,1992a)
exposuremodels(computerprograms)were
developedseparatelytoestimateblood-leadlevels
inchildrenagesOto6 andadults,respectively.

TheUBKmodelwasusedti thisevaluationto
evaluateleadexposuresinchildren(Oto6years
old)becauseit incorporatescurrenttoxicokinetic
(chemicaluptakeanddistribution)dataforlead
ina child’sbodyovertime.BecausetheUBK
modelislimitedtochildren6yearsoldor
younger,theLEADSPREADmodelwasusedto
evaluateleadexposuresinallreceptorsover
6 yearsold.

2.2.9.1 MethodsfortheUptake
BiokineticModel

TheUBKmodelwasusedtoestimateablood-
leadlevelforthepossibleexposmesofchildren
tosoilcontaininglead.TheUBKmodel
addressespossibleexposuretoleadviainhalation
ofairbornedust,ingestionofdrinkingwater,
incidentalingestionofsoilanddust,incidental
ingestionofpaintcontaininglead,andmaternal
contributiontoinfantbodyburdens.TheUBK
modelconsidersbackgroundexposures
(i.e.,exposuresthatoccurduetoourdaily
activities),sitemediaconcentrations,default
exposureassumptions,andempiricallyderived
toxicokineticrelationshipstoestimatetheblood-
leadconcentrationsfromallsourcesforchildren

at1yearintervalsfrom6 monthsthrough6 years
ofage.EPAhasestablishedsomedefaultlead
contributionsfromeachofthebackground
sourcesandhaspreprogrammedtheseintothe
model.Defaultcontributionswerereplacedwith
site-specificsoilconcentrationsandsite-specific
dustinairconcentrationswhereappropriate.
Becauseatargetblood-leadlevelhasbeen
establishedbyEPAandthemodelconsiders
contributionstoblood-leadconcentrationsfrom
backgroundsources(i.e.,leadindrinkingwater,
mother’smilk,etc.),thehigherthebackground
contributionsoflead,thelowerarethe
permissibleleadexposuresfromanyofthe
FortOrdsites.

TheEPA’sdefaultUBKmodelexposcue
assumptionsandestimatedblood-lead
concentrationsforchild(Oto6 years)receptors
forboththeaverageandRMEscenariosare
presentedinAppendixF. Asa conservative
health-protectivemeasure,thehighestestimated
blood-leadlevelpredictedforanyagegroup(o-5
tol, lto2,2t03, 3t04,4t05,0r 5t06 years)
wasselectedtorepresentblood-leadlevelsin
childreceptors.

2.2.9.2 Methodsforthe
LEADSPREADModel

TheUBKmodeldoesnotaddressleadexposures
forreceptorsover6 yearsold.Cal/EPAs
LEADSPREADmodelwasusedinthisevaluation
toestimateblood-leadconcentrationsofall
receptorsover6yearsold.AsdoestheUBK
model,theLEADSPREADmodelincorporates
backgroundexposures,user-definedmedia
concentrations,defaultanduser-defined
assumptions,andempiricallyderived
toxicokineticrelationshipstoestimateblood-lead
concentrations.TheLEADSPREADmodel
addressespossibleexposuretoleadvia
inhalationofairbornedust,incidentalingestion
ofsoil,directdermalcontactwithsoil,ingestion
ofdrinkingwater,andingestionoffood.

TheEPCSforaverageandRMEscenariosusedin
theLEADSPREADexposureanalysisare
presentedintheexposureassessmentsectionfor
eachsite.Allreceptorswereassumedtobe
exposedtoleadatbackgroundlevelsofhome-
grownorpurchasedproduce.Inaddition,all
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2.0 MethodologyoftheBaselineRiskAssessment

receptorswereassumedtobeexposedto
backgroundleadconcentrationsindrinkingwater
of15microlitersofleadperliterofwateras
estimatedbyCal/EPA.

Exposuretoleadviaingestionofsite-grown
producewasevaluatedforlonger-termonsite
residentreceptors(i.e.,atSite12).

TheintakeassumptionsfortheLEADSPREAD
modelandtheblood-leadlevelsestimatedfor
eachreceptorarepresentedinAppendixF.

2.3 ToxicityAssessment

Thepurposeofthetoxicityassessmentisto
identifythetypesofadversehealtheffectsa
COPCmaypotentiallycauseandtodefinethe
relationshipbetweenthedoseofa chemicaland
thelikelihoodofanadverseeffect(response).
AdverseeffectsarecharacterizedbyEPAas
carcinogenicornoncarcinogenic.Dose-response
relationshipsaredefinedbyEPAfororal
exposureandforexposurebyinhalation.Oral
dose-responsevalueswereusedtoevaluate
dermalexposuresbecauseEPAhasnotyet
developedvaluesfordermalexposure.Oral
dose-responsevalueswerealsousedtoevaluate
inhalationexposuresforsomecompounds
lackinginhalationdose-responsevalues.
Combiningtheresultsofthedose-response
assessmentwithinformationonthemagnitudeof
potentialhumanexposureprovidesan
estimate--usuallyveryconservative--ofpotential
risk.

Themajorityofinformationavailableaboutthe
dose-responserelationshipfora givenchemicalis
basedondatacollectedfromanimalstudies
(usuallyrodents)andtheoreticalpredictions
aboutwhatmightoccurinhumans.When
available,humanexposuredataarealso
consideredandgivenmoreweight.Whenanimal
dataareconsidered,mathematicalmodelsare
usedtoestimatethepossibleresponseinhumans
atexposurelevelsfarbelowthosetestedin
animals.Thesemodelscontainconservative
assumptionsthatshouldbeconsideredwhenthe
resultingriskestimatesareevaluated.
Conservatismarisesinanimalmodelsbecauseof
theuncertaintyinextrapolatingresultsobtained
inanimalresearchtohumansandextrapolating

responsesobtainedfromhigh-dosestudiesto
estimateresponsesatverylowdoses.For
example,humansaretypicallyexposedto
chemicalsintheenvironmentatlevelsthatare
lessthanonethousandthofthelowestdose
testedinanimals.Suchdosesmaybeeasily
handledbythemyriadofbiologicalprotective
mechanismsinhumans(Amesetal.,1987).This
meansthatwhiletheresultsofstandardrecent
bioassaysmaybeusedtounderstandthehuman
biologicalhazardorcancerriskposedbytypical
exposurelevels,thisunderstandingisconsidered
tobeverylimited(Crumpetal,,1976;
Siekin,1985).

TheEPAandCal/EPAhaveuseddose-response
datatoestablish“maximallyacceptable”levelsof
dailyhumanexposurefornoncarcinogenic
chemicals.Forcarcinogenicchemicals,
regulatorypolicyassumesapotential
carcinogenicresponseatanydose.Carcinogenic
potencyisameasureoftie relationshipbetween
doseandtumorincidence.

EPAsintegratedRiskInformationSystem(IRIS),
anon-linedatabase,containsdose-response
criteriacurrentlyapprovedbyEPA;andEPA’s
HealthEffectsAssessmentSummaryTables
(HEAST),anamualreport,tabulatesEPA-
approveddose-responseinformation.Forthe
FortOrdBRAs,dose-responsevaluesweretaken
fromIRIS(EPA,1994)whenavailable.HEAST
(EPA,1993e,igg2b)wasusedasa secondary
sourceif dose-responsevalueswerenotavailable
onIRIS.Dose-responsevaluesfromCal/EPA
(199.2e)wereusedinplaceofEPAvaluesH
Cal/EPAvaluesweremoreconservative.The
followingsectionsdiscussthenoncarcinogenic
and.carcinogenicriskdose-responsevalues
selectedfortheCOPCSatFortOrdRIsites;
noncarcinogenicandcarcinogenicrisk
dose-responsevaluesarepresentedinTable2.9.

2.3.1 PossibleNoncancerHeaith
Effects

Itiswidelyacceptedthatnoncarcinogeniceffects
fromchemicalsubstancesoccurafterathreshold
doseisreached.Toestablishhealthriskcriteria
fornoncarcinogeniceffects,thethresholddoseis
usuallyestimatedfromtheno-obsemedadverse
effectlevel(NOAEL)orthelowestobselwed
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adverseeffectlevel(LOAEL)determinedin
chronicanimalexposurestudies.TheNOAELis
definedasthehighestdoseatwhichnoadverse
effectsappear.TheLOAELisdefinedasthe
lowestdoseatwhichadverseeffectsbeginto
appear.

NOAELSandLOAELSderivedfromhumanor
animalstudiesareusedbytheEPAtoestablish
oralandinhalationreferencedoses(RfDs).An
RfDisamaximaldailydosethatisnotexpected
tocauseadversehealtheffects.Uncertainty
factorsareusedtoestablishRfDsinanattemptto
accountforlimitationsinthequalityorquantity
ofavailabledata.Lftheestimateddosefora given
setofconditionsislessthanthechernical-
specificRfD,thenit isappropriatetoconclude
thatnosignificanthealthhazardexistsunderthe
definedsetofconditions.

AssummarizedinTable2.9,eitheranoraloran
inhalationRfD,orasurrogatevalue,existsforall
oftheCOPCSatFortOrdexcept
lj2-dichloroethane,B[a]P,4,4’-DDE,
2,3,7,8-tetrachlorodibenzo-p-dioxin
(2,3,7,8-TCDD),andlead.1,2-Dichloroetbane,
4,41-DDE,and2,3,7,8-TCDDareconsidered
carcinogenicandnoapplicableRfDisavailable
toevaluatethepotentialnoncarcinogeniceffects
ofthesecompounds.Thepotentialadverse
healtheffectsassociatedwithleadareevaluated
asdescribedinSection2.2.9.

Surrogatevaluesareselectedonthebasisof
structuralsimilaritiestootherchemicalswhen
chemical-specificRfDsarenotavailable.The
RfDforpyreneisusedasa surrogatevaluefor
B(a)Ptoevaluatethepotentialnoncarcinogenic
effectsofpotentiallycarcinogenicPAH(Total
cPAH).TheRfDfortrinitrotolueneisusedasa
surrogatevaluefor2-amino-dinitrotolueneand
4-amino-dinit.rotoluene.

Forthisassessment,theoralRfDwasusedto
representtheinhalationRfDforanychemical
lackinganinhalationRfD(i.e.,oral-to-inhalation
route-to-routeextrapolationwasperformed).
Althoughchemicaltoxicitymayvary
substantiallywithrouteofuptake,this
extrapolationwasperformedtoreducepossible
underestimationofhealthrisksduetothe
absenceoftoxicityvalues.

2.3.2 PossibieCancerEffects

Regulatoryagencieshavegenerallyassumedthat
carcinogenicagentsshouldbetreatedasif they
donothavethresholds.Inotherwords,the
dose-responsecurv~forcarcinogensusedfor
regulatorypurposesallowsforzeroriskonlyat
zerodose(i.e.,foranydose,someriskis
assumedtobepresent).Toestimatea
theoreticallyplausibleresponseatlow
environmentaldoses,variousmathematical
modelsareusedtoextrapolateresponseat
low-doselevelsfromhigh-dosedata.TheEPA
generallyusesthelinearizedmultistagemodelfor
extrapolationtolowdoses.Thismodelassumes
thattheeffectofthecarcinogenicagentontumor
formationislinear.Thecancerslopefactor(SF)
quantitativelydefinestherelationshipbetween
doseandresponse.Thechemical-specificSF
representstheupper-boundestimateofthe
probabilityofa carcinogenicresponseperunit
intakeofa chemicalovera 70-yearlifetime.

TheEPAclassifieschemicalsintoGroupsA
throughE: GroupAisdesignated“human
carcinogen”andGroupEisdesignated
“noncarcinogen”(with“probable,”“possible,”and
“notclassifiable”asGroupsB,C,andD,
respectively).Quantitativecarcinogenicrisk
assessmentsareperformedforchemicalsin
GroupsAandB andmaybeperformedforthose
inGroupCona case-by-casebasis(EPA,1989h).

OftheCOPCSconsideredinthisassessment,the
followinghavebeendeterminedbytheEPA
and/orCal/EPAtopossesscarcinogenicpotential
(i.e.,groupA,Bl, orB2): carbontetrachloride,
chlordane,1,2-dichloroethane,methylene
chloride,B(a)P,bis(2-ethylhexyl)phthalate,
4,4’-DDE,4,4’-DDT,2,3,7,8-TCDD,arsenic,
beryllium,cadmium,lead,andnickel.

ThecancerslopefactorforB(a)Pwasusedto
evaluatethepotentialcarcinogeniceffectsof
B(a)P-TE.Thecancerslopefactorfor
2,3,7,8-TCDDwasusedtoevaluatethepotential
carcinogeniceffectsofTCDD-TE.Thecancer
slopefactorsusedinthisassessmentare
summarizedinTable2.9.
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2.0 MethodologyoftheBaselineRiskAssessment

2.3.3 PossibleEffectsofLead

EPA(1994)assignsIeadtoweightofevidence
groupB2,butneitherEPAnorCal/EPAhas
publishedRfDsorSFSforlead. TheBRA
thereforeuseddifferentmethodstoevaluate
possibleeffectsofexposuretolead.Asdiscussed
inSection2.2.9,theexposureassessmentused
theUBKandLEADSPREADmodelstoestimate
receptorblood-leadconcentrations.Atarget
blood-leadconcentrationof10microgramsof
leadperdeciliterofblood@g/all)wasusedto
evaluatepossibleexposurestolead.Thistarget
blood-leadconcentrationreflectsthefindingsof
theAgencyforToxicSubstancesandDisease
Registry(ATSDR)that10pgkllrepresentsa
lowestobservedadverseeffectlevel(LOAEL)
associatedwithleadexposure,basedon
hypertensionasthetoxiceffect(ATSDFLz990LI).

2.4 RiskCharacterization

Thissectionpresentsthemethodsusedto
quantifypotentialhumanhealthrisksforeach
BIU. Subsections2.4.1and2.4.2describethe
noncancerandcancerhealthriskestimatesforall
COPCSexceptlead.Section2.4.3describesthe
methodsusedtoevaluatethepotentialrisks
associatedwithexposurestolead.

2.4.1 PossibleNoncancerHealth
Effects

Theestimatesofreceptor-specificnoncancer
healtheffectsarerepresentedbyahazardindex
(HI).TheHIisdeterminedforeachreceptorby
summingthehazardquotient(HQ,foreach
chemicalineachexposurepathway.TheHQis
tbefractionoftheRfDrepresentedbytheaverage
dailydose(ADD).Thisapproachtoestimating
noncancerhealtheffectsisconsemativeandwas
usedwheretheHIswerelessthanone.For
receptorswithHIsexceedngone,separateHIs
weredevelopedforchemicalsthatactonthe
sametargetorgans(i.e.,respirato~tract,liver,
etc.).HIswerecalculatedseparatelyforeach
receptorage-groupforeachBRA.IftheHIis
greaterthanI, theremaybepotentialadverse
noncancerhealtheffectsassociatedwiththe
pathwaybeingevaluatedaccordingtoEPAs
definition(1989h).

2.4.2 PossibleCancerRisk

Theestimatesofpotentialupper-boundcancer
risksareestimatedforeachreceptorbysumming
theage-specificcancerrisksforallpathwaysfor
thatreceptor.Thepotentialcancerriskestimates
arerepresentedbytheproductofthelifetime
averagedailydose(LADD)andthecancerslope
factor(SF).EPAhasdefinedatargetrangeof
cancerriskestimatesforSuperfundsitesasone
inonemillion(1x 10-6),tooneintenthousand
(1x 104).Cancerriskestimatesfallingbelow
thistargetrangedonottypicallytriggerremedial
actiontoreducetheestimatedrisks.Cancerrisk
estimatesfallingwithinthistargetrangemay
triggerremedialactionatsomesites,and
estimatesabovethisrangetypicallyrequiresome
remedialactiontoreducepotentialrisktowithin
orbelowthisrange.

2,4,3 EvaluationofBloodLead

Possibleeffectsofexposuretoleadwere
evaluatedbycomparingthereceptorblood-lead
levelsestimatedusingtheUBKand
LEADSPREADmodelsdescribedinSection2.2.9
withthetargetblood-leadconcentrationof
10p~dlidentifiedinSection2.3.3.Estimated
blood-leadlevelslessthanthetargetblood-lead
concentrationwereconsideredacceptable.
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