Chapter3

DOSE ASSESSMENT

SourcesPofRadiationZatthe@ANest

ValleyEDemonstrationProject?{WVDP)

Membersfihe@ublic@re@outinely@xposeddiofhatul
ralE@ndBnantmadeBourcesibfAonizingkradiation.BAn
individualBlivingBinBtheEUnitedEbtatesE(U.S. )R skestil
matedioltreceivefanBaveragefannualffectivelose
equivalentfEDE)®fEaboutB60@nilliremEmrem)d3.6
millisievertsE[mSv])E(NationalEouncilZonERadiation
Protection@nd®Measurements®Report®3,7987).qSee
theR'Useful@information"@BectionBat®heEndEbfithis
reportiforiliscussionsEof@onizinglradiation.)

Mostfilihefadiation@osefo@E@nember@dEhedublic,
aboutBR95Emrem/year,BisEfromEhaturalEbackground
sourcesfosmiczndierrestrial®rigindFig.BEL).he
remainder,Zabout@®B5Emrem/year,BisEromEPmanimade
sources,Ancludingf@liagnosticBandtherapeuticays,
nuclear®medicine,BconsumerBproductsBsuchasitigall
rettes@nd@moke@etectors,FalloutdrommuclearBveapl
onsXests,zand@:ffluentsErombBhuclearfacilities.

Radioactive@naterials@t@he@VVDP&relfesiduesdrom
theBcommercialreprocessingBofZhuclearZueltbyra
formerBitePBperatorfintheFl960sEandRearlyFl970s.
EachByear,BveryBsmallEquantitiestbfthelfradioactive
materials@lemaining@t@heVVDP&refeleaseddoihe
environment.ZEmissionsBandeffluentsEarelstrictly
controlledBothat@elease@uantities@refkeptZsdow
asiteasonablychievabledALARA).

ExposurePathways

AnEexposurelpathwayPronsiststbfEalroutelforron
taminationolbeltransportedebyPanZnvironmental
mediumAromEBourceRoEeceptor.CTableBELBuUME
marizesthe®otential@xposureBathways@otheRor
calBbffBiteEpopulationBandkdescribestthelrationale
forBincludingBbriexcludingfeachBpathway@Evhenital?
culating@losefromEhefVVDP.

PotentialPexposurelpathwayskthatarelconsidered
include:Bnhalation®fBEasesBAindarticulates,@Angesk
tionB®fElocally@rownFoodEproductsBandEame,zand
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Comparison®fDosesFromNaturaltand@ManEMadeBourcestoXheDoseFrom2007ANVDP
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TABLERBRL

PotentialZExposurefPathwaysFromZtheANVDPEtoRhelLocalfDffBitePPopulation

Exposure@Pathway®@ind@ransporting
Medium

ReasonForAncluding/Excluding

Inhalation@®fEasesEnd@articulatesdn@ir
(included)

OffBiteransportf@ontaminants@romBtacks,@ents,@iffuse@ources,
ori#esuspended@articulates@romBoilrAvater.

Ingestion@®fegetables,Rultivated&rops,
venison,@nilk,Bndiishfincluded)

Local@gricultural@roductsrrigated@vithBotentially@ontaminated
surface®r@Eroundwater;@irborne@leposition®nileavesEndiiptake@f
deposited@ontaminants;@enisonBind@Enilk@romEnimals@hatthave
inhaled®riAngested@ontaminants;#ish@hatfhaveieen@xposediokbr
ingested@ontaminants@n@urface@vaterBndBediment.

Ingestion@®fBurfaceBnd@roundwater
(excluded)

NoRlocumentediise®fllocaldurface@vater®r@owngradient
groundwater@vells@sRIrinking@vater@ydocalXesidents.

External@xposure@oadiation@rom
particulatesBind@asesirectly@romirr
surface@vater@®rindirectly@romBurface
deposition@included)

Transport@DfGirGarticulatesEind@ases@odffFite@eceptors;@Eransport
oftontaminants@nBurface@vaterGBnd@irect@xposure@vhen@wimming,
wading,oating,Brifishing.

exposure®o®xternal@enetratingfradiation@®mitted
fromontaminatedi@materials.BDrinking@vaterAsthot
considered@@pathwayFromrthe@NVDPbecauseBurk
veysthave@letermined®hatBholpublic@vaterBupplies
are@rawn#rom@lownstreamattaraugusireekibel
foref.akefEriefrFromBEroundwater@nkaquifersizol
tentially@ffectedidby@he@VVDP.

Land®JseBurvey

PeriodicBurveystbfilocal@esidentsBprovide@nformal
tionEboutFamilyBize,BourcesBffood,Eandiardent
ingBpractices.BUpdatedEpopulationfdataBfromithe
calendarByearB(CY)?R000Ece nsusBwvaskincorporated
into@NVVDPEanalysisEn2003.FPopulationEaroundithe
WVDP@yEectorBand®istancedsipresented@niFigure
ARL5.AnformationdromEhe@nostfecent@and@seBur?
vey,EtonductedBinRearlyB2002,Avastusedrtotonfirm
theBocationskbfthelresidencesthearestotheRite.
ThisBinformationBiskrequiredBEvhenkusingBcomputer
modelsBforEannualoselassessments.

DoselPAssessmentEMethodology

Dosel@othe@ublicts@valuatedtising@iEiwopartinethod
consistentivith@he@equirementsdfiihe@epartmentf
Energy@dDOE)®DrderB400.5.First,fneasurementsiand/
orestimates)ebfradionuclide®oncentrationsEin@iqga
vid@nd@ir@eleaseddrom@he@®rojecttressembled
from@he@alendarfear@flinterest.fThe@.S.Environk
mental@ProtectionBgencydEPA)@ndEDOERapproved
models@re@henisedfo@stimatehe®DERoihe@naxi?l
mallyBexposedebffBiteindividualZlMEOSI)FandEthe

collective®DERoEhe@opulationBvithin@B0rmile{80
kilometerflkm])&adius.

Second,@neasurementsi@fitadioactivity@nFood#rom
locationsear@helVVDPboundaries@refakenfoor
roboratehe@esults@rom@he@nodeled@lose&alculal
tions.Bamplesfegetables,Hruit,@nilk,@enison,@nd
fish#rom@he®icinity@®fhe@NVDPRreRollected@nd
analyzed®foriradiologicalBconstituents.EResultsFare
comparedwithBimilar@neasurementsdromBamples
collected@tibackgrounddiocationsfar@romE@he@VVDP.
IfeanyBhear@itelresultsBarehigherhankbackground
results,oseltalculationsareBperformed.BTheselrel
sults@re@ised@s@niEndependent@onfirmation®fdnot
addedo)Ehe@omputerfnodeled@ose@stimatesTable
32 )EbecauselthemodelskalreadytakelintoPaccount
contributions@romBall@EnvironmentalBpathways.

Measurement®fRadionuclideoncentrationsiniLig?
uidand@irReleases.BecausedtAs@ifficult®o@istink
guishBbyrdirecttmeasurementitheBsmallBamounttof
radioactivityriginatingfrom@he®rojectrfiromEatul
rallyBoccurringBradiationBinEtheBenvironment,Etome
puterBcodeskarefusedEoPmodelEthefenvironmental
dispersionkbfradionuclideshattoriginateffromibnil
site@onitored®entilation@tacks@ndiiquid@ischarge
points.

Actual®ataffromBEairtandBEvaterireleaseBmonitoring
samples@reollected,@ogether@vith@nnual@veather
measurements@ndihe@nost@ecent@emographicini
formation.{See@ ppendices®,B=@AndL™ )TheEDE
tohe@VIEOSIEAnd®heollectiveFEDERoRhepopulal
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RadiationEDose

The@nergyReleaseddfrom@@adionuclideds@ventually@lepositeddn@natterncountered@longiheath@fEhe
radiation.BZThe@adiation@nergy@bsorbediby@AnitnassfEaterialds@eferred®os®he@bsorbed@iose.@The
absorbingBmaterial@antekither@nanimate@natter®riivingRissue.

AlphabBbarticlesdeavetaienserackbfAonizationBas@heyiravelRhroughissueEandEthusielivertheEnost
dose®er@init@athBength.®owever,@lphafarticles@refot@enetrating@ndinustefakenihto@hebodyiby
inhalation@®rAngestion®oRtausetharm.BetaBndEammaRFadiation@an@enetrate@®helprotective@ ead®kin
layer®fhefbodyFromihe@utside,@esulting@n@Exposuretfithelnternal@®rgans@oadiation.

BecauseblbetaPandBgammalradiations@eposittmuchBessEenergy@nitissueBerfunittathBengthirelativeo
alpha@adiation,®hey®roducefeweriiological@ffectsforthe@Zamebsorbed@ose.Flo@llowHorEhe®iffer?
entiological@ffectsflifferentkinds®fEadiation,®@heBabsorbed@losels@nultipliedibyz@ualityfactor®o
yield@AunitEalled®he@oseRquivalent.FAZadiation@loseRxpressed@s@RoseREquivalent,@Father®@hanisiEn
absorbed@ose,Bermits@heisksdrom@ifferentdypesffiadiation@xposurefofbe@ompared@vith@achdther
(e.g.,@xposurefo@lphaadiation@omparedivith@xposurefo@Bammaiadiation).@or@his@eason,@egulatory
agencies@imit@he@lose®o@ndividuals@n@ermsbftotal@ose@quivalent.

UnitsBfDose@AVIeasurement

The@initdor@ose@quivalent@h@ommon@isednEhedl.S.AsEhe@em.Aheldinternational@init®fose@quivalent
isEtheBievertR(Sv),AwhichEisEqualZol00Erem.EThelmilliremE mrem)BandimillisievertE{mSv),BusedEmore
frequently®o@eporthedow@ose@quivalents@®ncountereddn@nvironmental@xposures,Grefqualdonel
thousandthbf@@EemBrBievert,Eespectively.®Dther@adioactivityfunit@onversions@refoundinihel Useful
Information”Bection@t®hetback®®hisEeport.

TheRffective@ose@quivalentqEDE),@Iso@xpresseddn@initsfe mBrBievert,Bprovides@@neansdf@ombink
ing@inequal®rgan@nd@issue@osesinto@Bingle®effective”Bvholebody@osehat@epresents@Xomparable
risk@brobability.EThe@robability®hatEEive n@loselvill@esult@n@heln duction@®fEHatalancerds@eferred®o
asheltisk@ssociated@vith@hat@lose.Frhe@EDEAsRalculatediby@nultiplying@®he®rgan@ose@quivalentibyihe
organ@veightingfactors@evelopediby®heAnternationalommissionB®n@Radiological®ProtectiondICRP)ENn
Publications®26@1977)BandEBOA1979).ETheAveightingfactorAskali atiobftheliskEFromBaBpecificBbrgantor
tissue@ oseolfhefotal@®isk®esulting@rom@n@qual@vholefbody@ose.BlIDrganBEveighted@ose@®quivalents
arefhenBummed@o®btain@heDE.

ThekdoseBfromBinternallyfdepositediradionuclidesitalculated@forBalfifty@eartperiodollowinglintakells
called®helfifty@d/earommitted@ffective@ose@quivalentfCEDE).EThe[EDEBumsihe@osefoznEndividual
overiftydearsioBaccountforheiologicaletention®fEadionuclidesiin®he@ody.fThe®otalEDEHorbne
year@fEexposurelftoadioactivity@sialculatedbyBaddingthefCEDERoRhelose@quivalentBfromE@xternal,
penetratingBfradiationBreceivedduringhelear.BUnlesstotherwiseFpecified,BlIRdosestiscussedtherelare
totalEDE®alues,Avhich@nclude@hefEDEHor@nternal@mitters.

AtollectiveBbopulation@oselAs@ExpressedinunitsBffersonBremBrierson@ieverttbecause®hed@ndividual
doses@reBummedverEheRntire@otentially@xposediopulation.Mhe@verageldndividual@oseanherel
foreeRstimatedibyRividinghe&ollectiveRloselbydEhelpopulation.
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tion@vithinEaB0EMiled80ckm)@adiusEre@hen@alcul
latedBusinglconservativePDOE@andFEPARApproved
modelsBtodemonstrateftomplianceBwithFradiation
standards.B(SeelthelinsetPonE‘RadiationEDose”Fand
“UnitsfiDosedMeasurement.”)

MeasurementZbffRadionuclideEConcentrationsgin

Food.BThelfsecondBpartofthefdoselassessmentks

basedFbonPFactuallfradioactivityBmeasurementskin

sampleskofEfoodstuffsBgrownBinEhelvicinityFoffthe

WVDP@ndi@he@omparison®fhese®aluesivith@neal
surements®fBamplesiollected®Fromdocations@vell

beyondiheBotential@influence®fBite@ffluents.

IfE@nyfiihemearBitedoodBamples@ontain@adionul
clidetoncentrations®hatfarekhigher@hankthelton?
centrationsBinEcontrolBsamples,Fseparateldose
calculationsBreBperformed@oerify®hat®heialcul
lated@osefromifoodis@onsistentivith@he@oseange
estimatedibyomputernodeling.ASee Calculated
DosefFromEood,”dater@nhis@Ehapter.)

Theselstimates@Bhow®hattheEoncentrations@bfaal
dioactivity,AvhetherEfromBitesthearordistantrom
theBNVDP,E@reBmallE-aisuallyBhear®helanalytical@el
tectionBlimits@-therebyFprovidingFadditionalEassurl
ance®hatBbperationstathe@NVDPErethotEhdversely
affecting@helpublic.B(BiologicalBsamplingflocations
areBhownBnFiguresBARLO,FARL3,EndEARL4.)

Dose@o®helPPublic

Each@ear@n@stimateds@nadedf@heotential@adioR
logical@osetotheBpublicBthat@stattributableofbpl
erationsEandieffluentsEfromEhePVVDPRHuringthat
calendarByear.FEstimatesBarelcal culatedEtolonfirm
thattholindividualouldthavelreceivedialoselthat
exceeded@heRimitsBforrotectionofthelpublic,Bas
establishediby@hed).S.EDOE@DrEhed).S.EPA.

FigureBELBhowsRhe@®stimated@naximumindividual
dosefromithe@NVDPANECYR007asEomparedBvith
the@verage@nnual@ose@d.S.Besident@eceivesfrom
mankmadendBhaturalibackgroundBources.BAs@prel
sented,@Estimated@ose@rom&Ehe@VVDPRAvouldihave
contributedialveryBsmallZamountf(0.067Bmrem
[0.00067@NSV])DftheRotal@Ennual@nanEnadeadial
tionBdose@oltheEMEOSI.EThisAsEmuchBlessthanithe
averageRlose®eceiveddrom@onsumer@roductsznd
isBinsignificantcomparediwithFaverageldosefrom
naturalBsources.

Estimated@ oseFrom@he@®rojectFohnRoffFitelesi?
dentBskalsoRfartbelowrtheFfederalBstandardbfZl00

mremllowed#romEny@ OEBite@peration@AnRalR
endarear,®onfirmingthatEffortstattheANVDPRo
minimizeBradiologicalBreleasesParelronsistentBwvith
theBALARABhilosophy@fadiation@rotection.

PredictedDoseFromPAirborne
Emissions

AirbornelemissionsEofEradionuclideskarelregulated
byEheEPAZInderheleanirfct@nditsdimplement?
ingegulations.@DOEAacilitiesEreBubject®olTitle0
oftheode®DfFederal®Regulations{CFR)B1,Bubpart
H,ENationalPEmissionEStandardsEorEHazardousFAir
Pollutants@INESHAP).Bubpart@Rontainsfhefational
emissionBstandardsEforfradionuclidesBotherfthan
radonEfromEDOEFfacilities.ETheBpplicableBstandard
is@@naximumBDE 0Enremi0. 1@nSv)EDEfo& nyTneme
ber@®fEheBublicBnEny®ear.

ReleaseskofFairbornelradioactivematerialstinE2007
fromBtacksBandliffuseFourcestbntheANVDPRvere
modeled@isingthe®PARpprovedTAP88EPComputer
code@Parks,Aunefl997).tThis@ir@ispersion@odestil
matesPEDEsHortheRingestion,Anhalation,Eair@mmert
sion,BandBEround®urfacelpathways.ASee'CAP88ZPC
ComputerTode”AnEhelf Usefulinformation”Bection.)

SiteBpecific@latadorfYR2007Hradionuclideeleases
in@urieserFear)Averefised@sin putEo®hef AP88E
PCtode,EhasBvereBvindBdataollectedFromEhelon
siteBmeteorological@towerBduring@2007Rand
informationEFromEtheEmostecentBocalBpopulation
survey.The®utputBromEhe AP88FPCtodeRvasiihen
useddo@eterminehefotal®DEfrom@ir@missionsiio
the@MEOSIENnd&heRollective@EDERo@Rhelpopulation
within@B0Emiled80&km)adius@EheMVVDP.Results
are@resenteddnfTableBER.Although@adondsBpecifi?
cally@xcludedfrom@he@NESHAP&Eegulation,En@stik
mate®f@losefrom@adon@tEhe®VVDPAs@Isodncluded
infrableBRHorRomparisonurposes.he@stimated
radon220@osefodhe@opulationBvas@pproximately
0.33persontrem0.0033personBv).JFor@R etailed
discussion®fFadon@n@irEmissionsErom&heAVVDP,
seef@helnset®nF'RadonE220".)

MaximumMosedAirborne)foRanDffBitedndividual.
TotalEuriesireleased®otheatmosphereFromEoint
sourcesBatthePNVDPREareBummarized@nlableFBEB.
BasedBbnhelhonradonlfairbornelradioactivitylrel
leasedFfromBhlIBiteFsourcestduringER007Ci.e.,Bperl
mittedBtacks,BtacksEhat@omot@equireermits,@nd
nonpointBsources),BitPwaskestimatedhatPalperson
living@n@he®icinity@fihe®VVDPRouldthaveReceived
afotal®DEDf®.0010@Enrem{0.000010@nSv)Hrom@irk
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bornel@ieleases.Ihe@omputer@nodel@stimated@hat
thisBMEOSI,EwholBwasFassumedBtoleatfonlyRlocally
produceddioods,Bvasfocateddl.2@niled1.9&m)EorthE
northwest®fEheRBite.

TheRdoselfromBaibornelsourcesiisklessEthanEREmink
utesBffhaturalfbackground@adiation@eceivedibyin
averageBmember®fthed.S.Bbopulation,@ndAs@vell
belowZhellOEMrem0.1@nSv)ENESHAPRimitRestabl
lishedibyhe® PABndEnandatediby@OEMrder®$400.5.

lodinell29,FaRongHived&adionuclide,thasBoutinely
beenfoundin@nainBtack@missions.Duringihelitrikl
ficationBbfthightlevelAvaste,Aodinell29& eleases@nkl
creasedibecause@aseousliodinelivasfot@s@fficiently
removedBbyhe®itrificationFprocessebffBgasreatl
mentBystemBasBverelmostibtherfradionuclides.FAs

moremhighBevel@adioactivelvastelvasiemoveddirom
theRanksEanditonvertedBintoglass,AessBvaste@vas
availableftoPemitfiodinelfl29RandtheltotalBemitted
decreased.An®2007,dodinell 29 oncentrations@onk
tinued@olelback®oorbelow)BpreRitrificationdevl
els.EvenBo,th2007,@odinell 29@ontinueddoBccount
for@hedargest@roportionB@osefoznDffEitedn di
vidualffrom@irborne@missions.BA@omparison@fhe
proportionsEofdoselfromBvariousthuclideskisEprel
sented@nFigureBR.EAsBhownBintthisFigure,Eabout
95%EbfEthelestimatedihirbornedosefromEpoint
sourcesBn2007@vaskfromBAodinel 29.

Collective®opulation@osedAirborne).Based@dnihe
latest@ensus@atadromiYR000,E.54@nillionBeople
werelstimated@o@esided@nEhe.S.AvithinE0@niles
(80&mM ) fEhe®VVDP.ASeeFigure@ELS. )T hisiopulal

TABLEEBR
SummaryofEAnnualCEffectiveDoseEquivalentsEoanindividual
and®Population®FromANVDPReleasesAnzZ2007

ExposurePathways AnnualEffective®oseEquivalent
Maximally®Exposed CollectivelEffective
OffBiteAndividual DoselEquivalent b
mremdmSv) personrempersonibv)
AirborneReleases’ 1.0EE3H1.0EM5) 5.8EM3{5.8E@5)
[FFm6E PABtandard®10@nrem) 0.010% NA

WaterborneReleases’

6.6EM276.6EM4) 3.2E@M143.2EM3)

A ffluents@nly

1.2EE201.2E@4) 1.1ED2H1.1EM4)

AN orthlateauirainage

5.4E@2[5.4EM4) 3.1E@1H3.1E@3)

TotalFromAllPathways

6.7E@26.7EM4) 3.3E@M143.3EM3)

EFFm6E OEBtandard{ 100Enrem)@

0.067% NA

Erm e aturalbackground
IR 295@n rem;#53,000@persontrem)@
A eceived@rom@irBnd@vateriombined

0.023% 0.000072%

Estimated@irborne®Radon@220°

1.1E@241.1ED4) 3.3E143.3E@3)

Note:Bummed®alues@nay@ot@xactly@natch@otals@ue@ofounding.

NA ENot@pplicable.tNumerical@egulatory@tandardsEremotBetdorheollectiveE DERo@he@opulation.

@ The@naximumixposureRo@ir@ischargesis@stimated@occur@t@@esidencell.2@i{1.9%km)EorthEhorthwest®f
theBmain@lanttbuilding.

b ABpopulation@®fEL.54@illionAsERstimated®oeside@vithinBOEMiA80EKm ) B RheBite.

¢ ReleasesBre@romEhtmosphericthonradoni@ointand@iffuse@ources.@alculationsisefCAP88EPCRo®stimate
individualBand@opulation@loses.EPARNdED OERimitsForAndividualEhirborne@losefare®he@ame.

¢ Estimates@reRalculated@ising@®he@nethodology@escribedd@n@®he@VVDPManualForRadiologicaltAssessmentif
Environmental®ReleasestEhe@VVDPHWest/alleyiNuclearBervicesfLompany{WVNSCO],2003).

¢ Estimated@irborneeleases@refbased®nAndicator@neasurementsEnd@rocesstknowledge.[ose@Estimatesre
calculatedrusingLAP88EPCiforthe@nainiplantBprocesstbuilding@tack.

f TheRstimated@loseFromadonE20@sBpecifically@xcludedibyuleFromiANESHAPRotals.
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Radon220

RadoniR20,@Isoknowns®horon,AsEGhaturally@®ccurring@aseous@ecayiroductBbfhoriumiR326bresent
inBthelFairbornelemissionsEfromEthePWVDPEmainEplant.ERadonkR 20BIsEalsoRassociatedEwithEtheFthorium
reduction@xtractiond THOREX)Bprocesstrelated@horiumE232End@iraniumiR 32AnRhethighBevel@vaste.

AseportedinThapterR@DEheFl996@VVDPBite@nvironmentalReportfWVNSCOBndDamesRIMoore,Aune
1997),Ehorontlevels@verelbbservediolincreasefuring@®tartupof®hell996khighBlevelAvasteitrification
process.Bn@stimate®fdhefhoronfeleased@uring@ach@vaste@oncentrationyclelfivas@leveloped@ndised
to@etermine@@heoretical@nnualelease.Duringhelitrification@hase,An@verage®f@boutf 2@&uriesier
dayBvere@ssumeditothaveibeen@eleased.AnR007,@vithRhelitrification@®rocess@ompleted,®helaverage
thoron@eleases@stimated@oibetabout®hreeuriesieriiay.

AlthoughdargehumbersBfturiesivereieleasedelativeolther@adionuclides,®he&alculated@l osedrom
thoronBisEhuiteBsmallEbecauseloffitstshortPdecayPhalfRlifeCandEbthercharacteristics.ZTheENESHAPErule
specifically@®xcludes®horonXromBir@Emissionoseltalculations,FozRlose@®stimatefusingELAP88EPCAvas
calculatedBeparately.@Thedheoretical@losefo®heMEOSIHocatedi. 2@nid1.9Em)morthEhorthwestDfiiheBite
inE2007&vouldhaveibeend.011Enremd0.00011@nSv),End®heRollective@ ose®ohe@population@vithinEn
80ekilometeradius@vouldthavebeenmd.33merl

sonBrem0.0033person@v).fSeedableBRR.)These ig
theoretical@oses@re@vithin@kheBame@ange@s 16
historical®osesEFromitheEmanEmadeftadionud 3 14 7
clides@ound@n®VVDP&Effluents. N 1(?) 1

Q

g 3]
WithRitrificationftompleted,Ethoronkreleases S 6
have®lecreased®o®reRitrificationdevels.EThe g 1
figure@resentedthere@rovides@ERelative@ndi 0 -

cation®f@ecent@Erendsth@he@stimated@nnual
thoronZeleases.

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Estimated®adoni220ReleasesFromzheANVDP

tionFreceivediankestimated?D.0058Bbersonkrem
(0.000058FpersonBv)etotalZEDERFromBradioactive
nonradonBairbornefemissionsireleased#FromANVDP
point@nd@liffuseBources@uring007.Theesulting
averagePEDERperBindividualBwaskD.0000038Emrem
(0.000000038EMSV).

PredictedPDosefFromPWaterborne

Releases

CurrentlyPthereFarePnoPEPARstandardsestablishing
limitsBnEheRadiation@oseFo@nembersBfEhefpub
licErom8iquidffluents,@xceptBstppliedAnZOZLFR
Partsfl41andEL43,EDrinking@NVaterfGuidelinesdEPA,
19844a;P1984b).Eorollary@imitsEforitommunity@val
terBupplies@reBetbydheM ewHorkBtate@epartment
offHealth@NYSDOH )EnEtheN ewXorkBtateFBanitary
CodelTitleRlOBDfRheRDfficialBlCompilationEfEodes,
Rules,FandERegulationsEofFthelStatePofENewRNork
[NYCRR]BEL.52).EAsANndicatedd@ntTableBEL, R helonly
local@®rivate@esidential@vells@refocated@ipgradient
ofthe@VVDP@ndEherefore@omotEepresent@potent

tialBource®fExposureo@adioactivitydrom®roject
activities.®attaraugusreekAsthotRusedEsEaRirink?
ingBwaterBsupply;Btherefore,Fatomparisonfofestill
mated@oses@rom&hisBource@vith@he@Enrem/year
(0.04EMSv/year)EPARNIINYSDOH@rinkingBvaterdimel
its@smhot@rulyBppropriatedalthough@aluesre@vell
belowktheRdrinkingEwaterklimits).EPopulationdose
estimates@refased@®n®heBpresumption®hatadiol
nuclides@re@@venfurther@ilutedinfakeEriebefore
reachingBnyBmunicipalBvaterFupplies.

Sincehe®Project'sdiquidEffluents@Eventually@each
Cattaraugusireek,®he@nost@mportant@vaterborne
exposureBpathwayBlsttheRtonsumptionofiEfishEFrom
theltreekkbyllocalBsportsmenkandEresidents.FEx pol
surefo@xternal®#adiation@rom@ontamination@t®he
shorelinelbriinEtheBvaterfisalsotonsideredBinEhe
modelfor@stimatingadiation@ose.

The@omputeri@odes@BENIIRersion.485PacificiNorthi
westllaboratory,[988),&Bvhichd@mplementsi@he@nodels
infRCRegulatory@uidefl. 109@NRC,A977),BndAADTAP
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Chapter3.MoseAssessment

TABLERBEB
WYVDPRadiological@dDoseFandReleaseBummary
WVDPRadiologicaldoseReportingfTable@ Y2007

Dose®o®he i i
: %BFDOE Estimated _Po.pulatlorj Estlmate‘:-dE.NaturaI
MaximallyExposed . . Within®0@Miles Radiation
. 100Enremimit Population®ose )
Individual (2000&ensus) Population®ose
0.067 0.00067 0.067 0.33 0.0033 1,536,000 453,000
mrem (mSv) personBrem (person®yv) personBrem
WVDP®RadiologicalAtmosphericEmissions’ LYR2007AnLuriestAndBecquerelsiBq)
hortaLi
S, ort A Fissionznd
FissionZnd ..
Tritium | K5 Noble@ases Activation Activation Total Total Total Total Total@Dther| Other
(Ty/2<40mly) Products Products | Radioiodine | Radiostrontium | Uranium® | Plutonium| Actinides | (Rn®220)
T, /,>30hr
(T/2<30hr) (Ts/>3r)
2.10ED3 NA NA NA 4.76ERD6 3.51E@5 2.27ED6 1.12ERD7 1.48ERD7 2.09ERD7 1.10E+03
(7.77E+07) (1.76E+05) | (1.30E+06) (8.42E+04) | (4.13E+03) | (5.47E+03) | (7.73E+03) | (4.05E+13)
WVDPiquidEffluentReleases® @fRadionuclideMMaterialFELYR007@nZTuriesAndBecquerelsiBq)
FissionZnd
Tritium Activation Total Total Totalranium? Total TotalDther
Products Radioiodine Radiostrontium otalranium Plutonium Actinides
(T./,>30hr)
6.33ERD2 <1.02ERD2 <1.04ERD4 3.47ER@1 7.12ERD4 <2.48EM5 <2.37ERD5
(2.34E+09) (<3.76E+08) (<3.84E+06) (1.28E+10) (2.64E+07) (<9.19E+05) (<8.77E+05)

Note: ThereRarekhoBknownBignificantfdischargestbfradioactive@onstituentsFromitheBitefbtherfthankthoselrel

portedd@nihis@able.

NAFEN ot pplicable
@ AirreleasestreBEfromBpointBourcesibnly.

b TotalRiraniumBgrams)2E.56EmD2
¢ WaterlteleasesfareFromboth@ontrolleddiquid®ffluent®eleasesBind@rom@vellxharacterized&ite@rainages.

4 Total@iraniumBAgrams)zE.43E+02

WVDPRnnualBite®EnvironmentalReportBEialendari¥earn2007
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FIGUREBR
AirEEmissionsFrom@PointBources:m@osePercentibyRadionuclide@nZYE2007

AmR41,
1.9%

Uznd@Pu
isotopes,
1.9%

All®thers,
1.0%

1129,
95.2%

FIGUREB3
WaterEffluents:P@DoselPercentbyPRadionuclide@nXC Y2007
All®thers,
Cst37, 2.9%

18.3%

Sr@®0,
78.8%

FIGUREB
AllBources:mosePercentyrRadionuclide@nZYER007

All®thers,
2.8%

IE129,A.1%

CsEl37,
18.1%

78.0%
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Chapter3.MoseAssessment

IIQSimpson@End@McGill,1980)Avere@ised®o@alculate
siteBpecific@init@osefactorsfUDFs)dorfioutine@vater
borneeleases@nd@ispersion®fhese@ffluents.fThe
UDFslerived@romhoseXodeskareftabulatedd@nithe
"WVDPEManualForRadiologicaltAssessment®DfEnvik
ronmental®Releases@t@Ehe@VVDP"IWVNSCO,2003).

SixdatchesBfiiquid@®ffluents@vereieleaseddfromdal
goonBHpointMWNSPOO1)@uring@007.@Measurements
oftheadioactivity@lischargedin@hese@ffluentsiivere
combined@wvithheRDFsRoRtalculate@heFEDERoRhe
MEOSI@End@theRollective@DERofEhe@opulationdiving
withinEE0Bmiled80ckm)&adius@EheANVDP.

InEhdditionRoBEmeasurements&FromBNVNSP0O01,XadioR
activity@neasurements@fromBewage®reatmentdacil®
ityBeffluentsB{ WNSPOO7)BwerelincludedBintthePEDE
calculations.BTheEfrenchEdrainEBat?WNSPOO0S8,Bhthird
release@ointhatisdisteddn@EhelBPDESBermitdorEhe
WVDP,hasbeenBZealeddffBince001EndAvasEhere
forefhotonsidered@Bourcel@ischarge@nF2007.

Besides@hefwoRtontrolleddeleaseMointsEtEVNSPO01
andMVNSPOO7 BvaterfromEwomatural@rainage@han
nelsBnihehorth@lateaulriginating@®nheProject
premisesktontainBmeasurableoncentrations@flrall
dioactivity:Ethekhortheast@wampE WNSWAMP)Eand
northEBwampB( WNSW74A).EAlthoughBreleasesfrom
WNSWAMPRENdMVNSW74ARrefotRonsidered? conl
trolled"Breleases,®heyrarelwellzcharacterizedand
havebeen@outinelyBampled@nd@nonitored.

Therel@veremoRlinplannediieleases®fivaterborneial
dioactivity®ohe®dffBite@®nvironment@n2007.

ResultsBfromBmonitoringBpointstarelincludedd@nihe
EDERtalculationsEforftheEMEOSIFandEthelrollective
population.BeeF igureBEBForaRomparisonfEstikl
mated@losestttributable®oBpecific@vaterborne@al
dionuclides.BAsBpresented,BstrontiumEB0Band
cesiumPBL37EccountBforBalmosttlIBbftheRstimated
waterborneRose, @t 8.8%@ndF8.3%,&Eespectively.

MaximumiDoselR{Waterborne)&oPanOffBiteRIndia
vidual. Based@®nthe@adioactivity@nBiquid@ffluents
dischargeddrom@heMVVDPHlagoonBZndiEheBewage
treatmentBplant)EduringR007,BankoffBitelindividual
couldthave@eceivedEEmaximumEDEDD.012Emrem
(0.00012@NSv).HSeeAableBrR. )About® 1% fhis@ose
wasfrom@esiumEL37.@he@naximumdffZitedhdividual
EDERuelo@rainagefromEheforth@lateaulivas®.054
mrem(0.00054@Sv).About®6%DfEhemorthlateau
dose@vastattributable®o@trontiumE0.

TheRtombinedBEDERtoRthePmaximallyBexposedBindil
vidualFromBiquid@ffluentsE@nd@rainage@vasi.066
mrem(@0.00066@nSv).EThis@nnual@osel@s@ery@mall
in@omparisondoEhe@95EmMrem2.95@nSv)@osedhat
iseceivediby@n@verage@nember®fihed.S.Bopulal
tion@rombhaturaltbackground@adiation.

Collective®opulation®ose{Waterborne).As@Tesultdf
radioactivity@eleasedihitiquid@ffluentsfiromiEheEVVDP
duringkR007,theBpopulationBiving@vithinB0emileX 80
km)DfZheBite@eceived@n@stimated@ollectived DERDf
0.011@persontrem0.00011Bperson®v).Erhelollective
doselflotheopulationfromi@he@ffluentsplusithemorth
plateaulrainagelivasi.32@ersontrem0.0032@ersonk
Sv).@Thedesulting@verage®DEperindividualis®.00021
mrem30.0000021EmSv).EThis@oseAsEan@nconsequent
tialFadditionRoRtheldoselthatPankaveragelpersonlel
ceivesAn@BneFearfromihaturaltackgroundaadiation.

Predicted®DoseFFromBAllZPathways

TheBpotential@loseotheBpublicromBbothGhirborne
anddiquid@ffluentsieleasedfrom@he®roject@n2007
istheBumibfEhe@ndividualEoseltontributions.{See
TableEBREandEFigurelBR4. )ETheltalculatedEmaximum
EDEdrom@|IBathwayslo@Ehearby@esidentBvasi®.067
mrem(0.00067@nSv).Erhis@oseldsd.067 % EheFLO0R
mrem1EmSv)@AnnuallimitZn@ OEMrder®400.5.RAsldn
past®ears,LYR007@esults@ontinueddo@emonstrate
WVDPEcomplianceBwithBapplicableBradiationBstank
dardstforZprotectionBbfthelpublicandEthelfenvironk
ment.Aspresentedth@FigureBrt,dhelargestroportion
of@stimatedEDERoEnDffBite@ndividual@n2007@&vas
fromBtrontiumEORriahelvaterborneathway.

INECYR007,@hefotal@ollective@DERofhefopulation
withinBb0@mileA 80&km ) ftheiteBvasiD.33Eersonk
remB(0.0033BpersonBbv),BwithFanPaveragePEDERLf
0.00021@nrem[0.000002 1@nSv)BperAndividual.

FigureEBmBEBhowsRthealculatedEannualfose®olthe
hypothetical@naximally@xposedA@ndividual®verithe
lastPllOByears.BThelestimatedkdosesEforf2007Bwere
slightlythigher@hanhose@nE2006.CAsEhownibyRhis
figure,®helincreasels@lueo@vaterbornefontribul
tions,BnddsEttributed@o®hel@ncrease@nEtrontiumE
90GActivity®oming#romihe®rainage@ointdocation
WNSWAMP@nEhe@orth@lateau.

Figure@BmBEhowsthelRtollectiveRose®o®heBpopulall
tionBvertheRastFlOR/ears.BThe@adioactivity@nkthe
humanathway@epresentedibyd@hese@ataonfirms
the®ontinuedd@nconsequentialZddition@oEhe@hatul
ralBbackground@tradiation®losethatfindividualsfand

WVDPRAnnualBite@nvironmentalReportfalendar®ear2007
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FIGUREBD

EffectiveDoseEquivalentfFromBLiquid@andBAirbornelEffluentsfofa@MaximallyFExposed
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FIGUREB®
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Chapter3.MoseAssessment

the@opulation@roundihe®VVDPReceivefrom@®roject
activities.

Calculated®oseFromFood.MostHadionuclide@onk
centrationsBinthearZitefoodBamplesAvereBtatisti
callyBindistinguishableEfromBEconcentrationskin

background®amples.Tonservative@stimatesdfliose

dueltoltonsumingbthearitefish,Eleer,Emilk,Ebeans,

corn,@End@pples@vere@boutd.84@rem/yeard0.0084

mSv/year).This@Estimate@ssumes@nindividual@on
sumestheBmaximumBjuantitiesPbfPeachFoodEitem.

TheBredominant@®otential@losefromfoodiivas@sti
mated@obedromRonsumption@f@enison.frhesednt
dependent@stimates@onfirmedihefiowinodeled@ose

estimatesased®nir@ndBvater@ffluents,BasBumB
marized@ntTableBER.

RiskPAssessment

Estimates®f@ancer®iskfiromdonizing®adiationthave
beenpresentediby@heMationalouncil®n®Radiation
Protection@nd@®easurements@NCRP){1987)@nd@he
NationalfResearchEouncil'sBCommitteeonEBiologil
calEffectsB®fAonizingPRadiation®1990).

The@NCRP@stimates@hat@he@robability®fiflatal@ani
cerBoccurringBistbetweenkbnelandifivelperkl 0,000
people@vhore@®ach@Exposeddiobne@emdi.e.,BEisk
coefficientfhetween®d.0001@Nnd®.0005).ADOEZUiIdR
ancebhas,@An@hefast,Fecommendediusing@iskExor
efficient@®f.0005H | CRP,F1991) Ao stimateliski@ o
MEOSI.Recent@OEBuidance@ecommends@isingthe
evenEmorelronservativelriskEoefficientof.0006
providediby®helnteragencyBteeringfLommitteeln
Radiation®BtandardsdJanuary®003).EThelestimated
risk@othethypothetical@ndividualkresidingthearthe
WVDPEfromBairbornefandBwaterbornelreleaseskin
2007BwasBaboutP4Bperl00BmillionE(akriskEof
0.00000004).EThisEriskEisEwelltbelowthelfrangelbf
0.000001Fo@.00001perBFear@onsideredibydhedCRP
tobe@@easonableiskHor@ny@nember®fihe@ublic
(ICRPReport™Number26,7977).

ReleaselbffMaterialsEContaining

ResidualPRadioactivity

TheBDOERensureskbrotectionofhelbublicBandihe
environmenthrough@heimplementation@fiheBtank
dards@ndfequirementsBetforth@nEDOEDB400.5.0n
additiontoRtischargesolthefenvironment,tthelrel
leasePofEpropertyfcontainingfresidualfradioactive
materialsBisEconsideredBalpotentialBcontributorfto
theRloseeceivediby@he@public.

InBRO00,®helRBecretaryBbfFEnergylblacedalmoratol
riumBbnXhefelease®f@olumetrically@ontaminated
metals,BandZuspendeditheRunrestrictedieleaselbf
metalsEfromBEradiologicalBareastbfPD OERfacilitiestfor
recycling.@Mhe@noratorium@ndBuspension@urrently
remainin@ffect.

Aradedapproach@skutilizedzbyEhePNVVD PEorhe
release@fFquipmentBndimaterialsEohelpublicfor
unrestricteduse.fThisBapproach@onsiderstheflisefbf
thenaterial,@he@otentialfordnternal@ontamination,
theBlocationBthePmaterialBwaskused,BandEprocess
knowledge®fidheftem(s)Eobeleleased.@n@ccordance
with@AVVDPRadiological@ontrols@nanualsEnd@rocel
dures,®heselxriteriahreassessedzhnddocumented,
and&he@naterial(s)@nayieadiologicallyBurveyedio
verify@heBurvey@esults@re@vithinEhe@ontamination
limits@resentedd@n@OEDB400.5,FiguredVEL.Records
oflteleased@roperty@re@naintained.

Presently®hererethopprovedriteriaforieleas?
ing@VVDPEnaterial@oEhe@ublicthat@naythaveibeen
contaminatedd@n@epthBrEolume;®herefore,@o@une
restricted@elease®fBcrap@netal@dridther@naterial@®f
thisttypebthasfbccurred.@omplianceBvith®heFecrel
tary@ofEEnergy’sEuspensionBbffunrestrictedirelease
of@crap@netalfor@ecycle@ontinuesEt®he@VVDP.

TheBecretary@oes@ncourage@fforts@ofromotedel
useBand@ecyclingBofEexcess@ropertyForfuseRvithin
theEDOERtomplex.Brhesefransfersecurbnly@vhen
property@sransferred@o@ndividualsBauthorized®o
useBuchBmaterial.

Dose@o@Biota

RadionuclidesEfromBbothEhaturalZandEmankmade
sourcesfmaybeFound@n@Environmental@nediaBuch
askBwater,Bsediments,Band@oils.EInEthelRpast,EitEhas
been@ssumed@hati@fEadiological@ontrolsEreBuffil
cientorotectthumans,Btherdiving®hings@relso
likelyEtoEbeBufficientlyFprotected.EThisBassumption
istholonger@onsidered@dequate,Bince@opulations
ofBplantsBandEnimalsiesidingBn@rzhearthesemel
dia®rEakingfood®rAvaterfromEhese@nediafnaybe
exposed@o@@reater@xtent@han@refhumans.Forihis
reason,®he@D OEpreparedz@echnicalFtandard@hat
provides@nethods@ndEuidancefoibefliseddo@valul
atePdosesEbfRionizingPradiationPtoRpopulationsktof
aquaticBanimals,Bripariananimalsi(i.e.,Fthoselthat
liveFalongPbanksEoflstreamskorkrivers),tterrestrial
plants,EZanditerrestrialZanimals.
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MethodsBInEthisttechnicalEtandard,H'ABGradedEApE
proachiforBEvaluatingPRadiationEDosesFtoPAquatic
andBTerrestrialEBiota”B(DOERSTDEL153E2002,Auly
2002),Bvere@isedin@007FoRvaluate@adiation@oses
toPaquaticBanderrestrialtbiotaBwvithinEhelonfines
ofthe@VNYNSC,Bvhich@ncludesihe@VVDP.DMoseskvere
assesseddor@ompliance@vith@heldimit@n@OEEDrder
5400.5F orhativePaquaticBanimal@®rganismsE 1&ad/
day)andfor@ompliance@vithhe®hresholdsforier
restrialBplants® alsoRlErad/day)Eandorerrestrial
animalsf0.1@ad/day),BsBroposedin@OEBTDEL153E
2002.MNote@hat®he@bsorbed@oseinitdrad)ds@sed
forfiotaAnstead®DfEheRinitstiseddorAndicatinghul
manisk@rem).

TheFRESRADEBIOTARCodelR{January?2004),Faktalculal
tion®oolBrovidediby®he@ OEFHorAmplementing®he
technicalBstandard,BwasPusedEtoPcomparelexisting
radionuclideoncentration®atafromEnvironmenl
talBsamplingBwithEbiotaltoncentrationkuideF(BCG)
screeningBvaluesBandFolRestimatelupperzbounding
dosesitolbiota.EDatalwereltollectedEfromBsurface
waterBamples®btaineddn2007@ndBedimentsver
theRastEiveRears?2003—-2007).FBoilEdatatfromithe
most@ecent@en®earsf1995-2004)HorBvhichBpecial
onBiteBsoilBsbamplingBwasPconductedandzthemost
recentBenByearsEbfEroutinelonitelsoiltsampling
(1998-2007)vereised.Differing@imeeriods@vere
usedibecauselradionuclideBconcentrationsthange
more@apidly®ver@imelnhBurfacelvatersihanin@edia
mentsBand®oils,FasieflectedBinftheirBsamplingifrel
quenciesBlmonthlyPoryuarterlyforBwvater,Bannually
orvery®hirddearforBedimentsEndBoils).

ConcentrationBdataBEforEradionuclidesEinFeachEmel
diumBvere@nteredinto@he®ESRADEBIOTAL ode.The
valuelfforeachfradionuclideBwasFautomaticallyrdiR
vidediby@ts@orresponding@BCGRoXalculate@mpartial
fractionEorReachRhuclidefinBeachEmedium.EPartial
fractionsforach@nediumiveredded®o@roduce
sumBfEfractions.

Exposuresfromihe@quaticihathway@naybessumed
tobeless@hanhe@quatic@osedimitfromEDOERrE
der@®400.5af@heBumBfEractionsfor@he@vater@eld
diumBblus@ihatforheBediment@nediumAsiiessihan
1.0.EBimilarly,ZexposuresEfromEtheferrestrialZpathl
wayBnayibePassumeditobbeBessthanhelproposed
doselimitsforoth@errestrialEplantsEndEanimalsif
theBumDffractionsdor@he@vater@nediumilusihat
for@he@oilEnediumAsdess®hantl.0.

ItAvasfound®hat®heldsotopes@vith®hethighestBums
offfractionsE&headionuclides®hat@ontributed®he

largestPcomponentPofEbothFaquaticBanditerrestrial
doseobiota@-AvereBtrontiumEBOEndEesiumEL37.
PerBuidancefh@OERTDEL153ER2002,@he@opulations
ofrganisms@nostBensitivefoBtrontiumEB0@nd el
siumBL37@n@Ehis@valuationFEhatis,Ehosefnostiikely
totbelBadverselytaffected@iaRhelhquaticBandierresl
trialbathwaysEaverelietermined@obe@opulations
offriparianBanimalsB(suchBasktthelraccoonklaquatic
dose])BandRterrestrialEanimalsEsuchasEtheldeer
mousel[terrestrialtdose]).FPopulationsEbfEbothEanil
mals@reflound®nEhe@VNYNSC.

InBaccordanceBwvithheBradedEpproachescribed
inADOERSTDRL153RR002,@EBeneralBcreeningBvastirst
conductedmising@he@naximumm@adionuclideoncenk
trationsBfromBurface@vaters,Bediments,BandZoils.
MaximumPBradionuclideBconcentrationsPexceeded
applicablePBCGRlIimitsEforEbothPaquaticBanditerresk
trialBevaluations.

AstecommendedEn@OEGBTDRL 1532002, ABiteFpel
cificBcreening@vasihen@lonefising@stimatesDfEvE
eragelradionuclideBconcentrationsBderivedBEfrom
measurementsBinBsurfaceBwaters,Zediments,Fand
soils.RResultsEare@BummarizeddntTableFBrEA.

AtitheBiteBF pecificBcreeningievel,@heBumsFrack
tionsHor@he@quatic@nd®errestrial@valuationsivere
0.32Endm.27,@espectively.fTheBummfFractionsHor
eachlassessmentBvastlessthanil.0,Bindicatingfthat
applicableBCGsAvere@netFortbothEhequaticand
terrestrialevaluations.

UpperBboundingflosesPassociatedBwviththePaquatic
system@valuationBvered.0061Fad/day@oBn@quatic
animalBand®.032krad/dayRoRaRipariananimal BZar
belowhellHad/dayBtandardfrom@OEMrder®400.5
for@oseo@mmativeEquatic@nimal.Wpperounding
doses@ssociated@ith@heRerrestrialBystemEvalual
tionBEwerelD.027andED.00256rad /dayRoRterrestrial
animalsandBplants,EagainBvelltbelowRthelguidance
thresholdsf0.1EandELad/day,Eespectively).

ItBwaskthereforefconcluded®hatBpopulationskof
aquaticBandRerrestrialtbiotalbothEplantsEandEanii
mals)DnEhe@VNYNSCArefotbeing@xposedio@oses
inBexcessbfthelexisting® OERoseFtandardForthal
tiveBaquaticBanimalsU.S.EDOE,FFebruaryL990)Fnd
thelinternationalBtandardsfor@errestrial®brganisms
(International@tomicEnergy@gencyflAEA],EL1992).

3&2
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TABLERB1
2007EvaluationkbfDoseltoPAquaticZandiTerrestrialzBiota

AQUATICBYSTEMEVALUATION

Water Mean Sediment M'ean Water@ind
. a Water . a Sediment . .
Nuclide BCG Ratio BCG Ratio SedimentB®um
(0Ci/L) Value (0Ci/a) Value ofFractions
i . i .
G (pCi/L) A (pCi/g)
Cesiumel37 42.7 2.79 6.54E[2 3,130 5.74 1.84ER3 0.067
Strontium0 279 69.6 2.50Em@1 583 1.22 2.09ERD3 0.25
AllDthers NA NA 6.00ED4 NA NA 5.10E4 0.0011
SumfFractions 3.16EM1 4.44ERD3 0.32

Estimated@ipperfbounding@ose@on@quaticBnimalZm.0061&ad/day;RoERiparian@EnimalZm.032@ad/day.

TERRESTRIALBYSTEMEBEVALUATION

Water xzfenr SoilBCG" MeanBoil Water@ind
Nuclide BCG* Ratio ] Value Ratio SoilBumbbf
(pCi/L) Value (pCi/a) (pCi/g) Fractions
(pCi/L)
Cesiumfl37 599,000 2.79 4.66ERD6 20.8 4.64 2.23ERD1 0.22
Strontium0 54,500 69.6 1.28EM3 225 1.01 4.49ERD2 0.046
AllDthers NA NA <1.00ERD6 NA NA 1.10ERD3 0.0011
Sum®fFractions 1.28E@D3 2.69ERD1 0.27

Estimated@ipperbounding@ose®oEerrestrialdlantZ®.0025@ad/day;Ro@Rerrestrial@nimalz=0.027&ad/day.

NAFENotEpplicable
@ Theliota®oncentration@FEuidesdBCGs)Eare®alculated®@alues.ExceptForheBumsmfFractionsEnd@ose@@stil
mates,AvhichBare@ounded®oR}woBignificant®igits,zll@aluesEreExpressed@orhree@ignificantiligits.

Summary

TablesB3ER,BEB,EAndBABuUMmmMarize@adiological@ose
and@elease@nformationEorZYR007.

Predictive@omputer@nodeling®firborne@ndivater?
bornelreleaseskresultedeinRestimatedthypothetical

doses@o@he@naximally@xposediindividual@hat@vere

ordersBfEmagnitudetbelowlIEapplicablelfE PAGtank
dardsPandEDOEEDrders,BwhichBblacellimitationson

theltelease@®fradioactive@naterialsthnd@osefoAnk
dividual@nembers@fhe@ublic.The@ollective@opul
lation@oselvas@lso@ssessed@ndfounddode®rders

offmagnitudelbelowlthefhaturalbackgroundiadiall
tion@ose.Additionally,@stimatesiindicated®hatfopul
lationsDfbiota@tEhe@VVDPRre@xposed@t@draction

ofthe@ OERANdAAEARUidelinesHlor@osefoiota.

Based®n@he®verall@ose@ssessment,@he®VVDPRvas
found@okbeBnBtomplianceBvithBapplicableeffluent
radiologicalBguidelinesEand®tandards@luringfalent
darear007.
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