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EXECUTIVESUMMARY

This Annual Radiological EnvironmentalOperatingReportdescribestheV.C.Summer
Environmental Monitoring Programandtheprogramresultsforthecalendaryear2020.

Includedare the identification ofsamplelocations,descriptionsofenvironmental
samplingandtypeof analysis. Comparisons ofpresentenvironmentalradioactivitylevelsand
preoperationalenvironmental data,landusecensusevaluation,dosescalculatedfrom
environmentalmeasurements, andasummaryofenvironmentalradiologicalsamplingresults
arepresented.Qualityassurance practices, samplingdeviationsandunavailablesamplesare
alsodiscussed.

Samplingactivitieswereconducted asprescribedbytheOffsiteDoseCalculation
Manual(ODCM)forV.C.SummerNuclear Station (VCSNS)andapplicableHealthPhysics
Procedures.Requiredanalyseswereperformed anddetectionlimitsmetforrequiredsamples
withdeviationsnoted.Sampleswerecollected comprising onethousandtwohundredeighty-
twoanalyses(1,282)performedtocompilethe data forthe2020EnvironmentalReport.
Supplementalsamplescomprisingtwohundredninety-five (295)analyseswereperformedon
somemediaforadditionalinformation.Basedonthe results fromtheannuallandusecensus,
thecurrentnumberofsamplingsitesforV.C.SummerNuclear Stationissufficient.

Radionuclidesobservedintheenvironmentin2020from V.C. Summer effluentreleases
werewithintherangeofconcentrationsobservedinthepast.Radiation dosecalculatedfrom
sampleresultsislessthanobservedwithnormalfluctuationin natural background. Itis
thereforeconcludedthatVCSNSoperationshavenosignificantradiological impactonthe
healthandsafetyofthepublicortheenvironment.
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INTRODUCTION

VirgilC.SummerNuclearStation(VCSNS)utilizesapressurizedwaterreactorrated
at2900 MWt(990MWegross).ThestationislocatedadjacenttotheMonticelloReservoir
nearJenkinsville, SouthCarolinaandapproximately26milesnorthwestofColumbia.
VCSNSachieved initialcriticalityonOctober22,1982,reached50%powerDecember12,
1982and100% power June10,1983followingsteamgeneratorfeedwatermodifications.
Steamgenerators were replacedinthefallof1994.Duringtheninthrefueltheplantwas
upratedto2900 MWt (990MWegross).VCSNSiscurrentlyoperatinginthe26thfuelcycle.

VCSNSisoperating inconjunction withtheadjacentFairfieldPumpStorageFacility
(FPSF)whichconsistsof eight reversible pump-turbineunitsof60MWecapacityeach.
Duringperiodsofoff-peakpower demand, baseloadgeneratingcapacityisusedtopump
waterfromParrReservoirtoMonticello Reservoir. MonticelloReservoirhasasurfacearea
ofapproximately6800acresand lies about 150feetaboveParrReservoirwhosefullpool
areaisapproximately4400acres.The pump-turbine unitsoperateinthegeneratingmode
tomeetpeaksystemloadswhileMonticello Reservoir alsoprovidescondensercooling
waterforVCSNS.Coolingwaterintakeand discharge strt)cturesareseparatedbyajettyto
ensureadequatecirculationwithinthereservoir.

VCSNSislocatedinFairfieldCountywhich, along withNewberryCounty,makesup
theprincipleareawithina 10mileradiusoftheplant. This areaismainlyforestwithonly
about30%devotedtosmallfarmingactivitiesprincipally producing smallgrains,feedcrops
andbeefcattle.SignificantportionsofLexingtonandRichland Counties areencompassed
withinthe20mileradiusoftheplantandexhibitsimilaragricultural activities. Columbia,the
statecapital,istheonlylargecitywithinthe50mileradiusof the plant. Smallagricultural
concernsarepredominant,butmakeuplessthan50%oftheland area. Themainindustrial
activityisconcentratedaroundColumbiaandisgenerallygreater than 20milesfromthe
VCSNS.

LiquideffluentsfromVCSNSarereleasedintotheMonticello/ParrReservoirs attwo
dischargepoints:theCirculatingWaterDischargeCanal(CWDC)andtheFPSF Penstocks.

Non-nucleardrainsarereleasedtotheCWDC.Effluentfromtheliquidwasteprocessing

systemandprocessedsteamgeneratorblowdownarereleasedthroughthepenstocks.

RadioactivegaseouseffluentsfromVCSNSarereleasedfromtwopoints:theMainPlant

VentandtheReactorBuildingPurgeExhaust,allconsideredgroundlevelreleases.

In2012constructionbeganontheIndependentSpentFuelStorageInstallation
(ISFSI),andconcludedinJanuary2016.ThefirstdrycaskstoragecampaignbeganMarch
26,2016andfinishedinthefirstweekofMay2016.Fourcaskswereloadedduringthis
evolution.A secondcampaignduringthesecondquarterof2019loadedfouradditional
caskstotheISFSIforatotalofeightcasks.

Radioactiveliquidandgaseousreleasesfromthefacilityandtheirpotentialinfluence
onthesurroundingbiotaandmanaretheprimaryconcernoftheRadiologicalEnvironmental
MonitoringProgramatVCSNS.ThisreportsummarizestheresultsoftheRadiological
EnvironmentalMonitoringProgramconductedduring2020.Datatrends,control/indicator
andpreoperational/operationaldata,inter-comparisons,andotherdatainterpretationsare
presented.
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DESCRIPTION OFTHERADIOLOGICALENVIRONMENTAL
MONITORINGPROGRAM

The Radiological EnvironmentalMonitoringProgramiscarriedoutinitsentiretyby
Dominion Energy SouthCarolina.Theprogramhasbeendesignedtomeetthefollowing
generalcommitments:

1 To analyze selectedsamplesinimportantanticipatedpathwaysforthe
qualification andquantification ofradionuclidesreleasedtotheenvironment
surrounding VCSNS.

2. Toestablishcorrelations betweenlevelsofenvironmentalradioactivityand
radioactiveeffluents from VCSNSoperation.

Theprogramutilizestheconcepts ofcontrol/indicator andpreoperational/operational
inter-comparisonsinordertoevaluate the adequacy ofradioactivitysourcecontrolandto
realisticallyverifytheassessmentofenvironmental radioactivitylevelsandsubsequent
radiationdosetoman.

Samplemediaandanalysissensitivityrequirements havebeenestablishedtoensure
thatthemaximumdosepathwaysaremonitoredand sensitivities representasmallfraction
ofannualreleaselimits.TheserequiredLowerLimitsof Detection (LLD's)areverifiedto
havebeenmetbycalculatingMinimumDetectableActivity (MDA) foreachsamplebased
onactualcountingparametersrelevanttoeachsample.Inall cases theachievedMDAwas
lowerthantheLLD.Effluentdispersioncharacteristics,demography, hydrology andlanduse
havebeenconsideredinselectionofenvironmentalsamplinglocations. These criteriawere
usedtoestablishboththepreoperationalandoperationalphases oftheRadiological
EnvironmentalMonitoringProgram.Elementsoftheprogrammonitor the impact ofboth
gaseousandliquideffluentsreleasedfromVCSNS.

Specificmethodsusedinmonitoringthepathwaysoftheseeffluentswhich may lead
toradiationexposureofthepublic,basedonexistingdemography,aresummarized below

inTable1.RequirementsoftheRadiologicalEnvironmentalMonitoringProgram are

specifiedintheVCSNSOffsiteDoseCalculationManual(ODCM).
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Table1 - MonitoringMethodsforCriticalRadiationExposurePathways

Effluent Release ExposurePathway MonitoringMedia
T e

Gaseous ImmersionDoseand ThermoluminescentDosimetry
otherExternalDose (TLD)AreaMonitoring,Air

Sampling,
Vegetation(Ingestion)VegetationandFoodCrop

Sampling,
Milk(Ingestion) MilkSampling,Grass(Forage)

Sampling

Liquid Fish (Ingestion) FishSampling,
Water & Shoreline SurfaceWaterSampling,Ground
Exposure (Ingestion and WaterSampling,Shorelineand
Immersion) BottomSedimentSampling,
DrinkingWater DrinkingWaterSampling
Inestion

Monitoringsitesindicativeofplantoperating conditions aregenerallylocatedwithina
5mileradiusoftheplant.Table6 providesa list of ODCM requiredsamplinglocations.
Table7 providesa listofsupplementalsamplinglocations. Mapsshowingradiological
environmentalsamplinglocationswithinaradiusofapproximately 5milesfromVCSNSare
presentedasFigures1-2through1-5.Figure1-1showsmonitoring sitesatdistancesgreater
than10milesfromtheplant.Backgroundradiationlevelsvaryacross themonitoredareaof
interest.

Inadditiontopreoperational/operationaldatainter-comparisons, control/indicator

datainter-comparisonsareutilized.Thisisdonetoassesstheprobabilitythat anyobserved
abnormalmeasurementofradioactivityconcentrationisduetorandom or regional
fluctuationsratherthantoatrueincreaseinlocalenvironmentalradioactivityconcentration.

Environmentaldataisgatheredthroughmultipletypesof sampling and

measurementsatspecificlocations.Severalmultiplesamplingcombinationsarein use

aroundtheVCSNS.Forexample,allairsamplinglocationsserveas environmental
dosimetrymonitoringlocations.Attheselocations,airborneplanteffluentsaremonitoredfor

gammaimmersiondose(noblegases),inadditiontoaircontaminants.Monitoringlocations
Site6 (1.0mileESE)andSite7 (1.0mileE)havebroadleafvegetationgardensfor
monitoringgaseouseffluentdeposition(ingestionpathway)inthetwosectorshavingthe
highestdepositioncoefficients(D/Q)withrealpotentialforexposure.MonitoringlocationSite
18(16.5milesS)servesasacontrollocationfordirectradiationandSite40(11.9miles
SSE)servesasacontrollocationforgardenmonitoring.

Liquideffluentsaremonitoredusingthreedifferentmonitoringmedia(fish,bottom
sedimentandsurfacewater)atthetwomostprobableaffectedbodiesofwateraroundthe
plant:Site21,ParrReservoir(2.7milesSSW)andSite23,MonticelloReservoir(0.5miles
ESE).ThecontrollocationforliquideffluentcomparisonsisatSite22,NealShoals(26.0
milesNNW)ontheBroadRiver.
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Qualityofanalyticalmeasurementsisdemonstratedbyparticipationinalaboratory
inter-comparison program.Resultsoftheinter-comparisonprogramwithanoutsidevendor
and VCSNS CountRoomweresatisfactoryin2020andaresummarizedinTable10.The
results ofeachofthesequalitycontrolchecksoftheRadiologicalEnvironmentalMonitoring
Program verify thetechnicalcredibilityofanalyticaldatageneratedandreportedbythe
program.

LANDUSECENSUS

Annuallya land use censusisperformedwithina5mileradiusofVCSNStoverify
theappropriatesitingof sample locations.Inaddition,thelocationofthemaximumexposed
individual(MEI)isidentified toensure theappropriatelocationisusedforcalculationof
offsitedoseimpactfromSummer Stationgaseouseffluents.Theresultsofthelanduse
censusperformedin2020are included inTable4.A verificationofthemaximumexposed
individuallocationispresentedin Table 5.Identification ofthehighestoffsitedoselocations
wasperformedbycalculatingahypothetical dosebasedonsourcetermfromtheOperating
LicenseEnvironmentalReportand2020 meteorological data.Exposurepathwaysmodeled
intheanalysiswerethoseidentifiedduring the landusecensus.

Thelocationandpathwaypresentlyused intheODCMforoffsiteorgandose
calculations(E1,1miles- residence/garden)wasfound tohavethehighestcalculateddose.
Inaddition,theODCMrequiredenvironmentalgardens (ESE1.0andE 1.0miles)were
foundtohavecalculateddoseshigherthananyrealreceptor. Therewerenomilkinganimals
ordairyactivityfoundwithin5 kilometersofVCSNS.Therefore, changestotheODCM
gaseouseffluentcalculationsorgardensamplelocationsare not indicated.

MONITORINGRESULTSANDDISCUSSION

TheresultsoftheRadiologicalEnvironmentalMonitoringProgram for2020are
summarizedinTable8.Forcomparison,preoperationaldataaresummarized inTable9.
The RadiologicalEnvironmentalProgramattaineda programcompliance rateof
approximately99.8%.A listingofprogramdeviationsandtheirrespectivecauses are
includedinTable11.Analysisoftheimpactoftheseomissionsverifiedthatprogram quality

hasnotbeenaffected.

CorbiculaharvestforpossiblehumanconsumptionwasobservedinLakeMonticello
in2005.SincethattimeCorbiculaanalysishasbeenincorporatedintheSupplemental
SamplingProgram.Sampleswerecollectedandanalyzedforgammaemittingisotopes.No
gammaemittingnuclidesweredetected.

Grossbetaactivitiesmeasuredinairparticulatesamplescollectedatindicator
locationsaroundVCSNSwereconsistentwithpreoperationallevelsandnotstatistically
significantfromcontrollocations.Thehighestsite-specificmeanactivity(2.13E-2pCi/m3)
wasmeasuredatindicatorlocationSite30(ConstructionSiteGate0.5milesSSW).The
resultsindicatethattheoperationofVCSNShasnotcontributedtodetectableincreasesof
airbornegrossbetaactivityintheenvironment.

Gammaspectroscopymeasurementsofcompositedairparticulatesamplesand
activatedcharcoalcartridgessupportthegrossbetaactivitytrend.Onlynaturalbackground
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activities weredetected.ThehighestMDAvaluesatindicatorlocationsfor13403,137Csand
131IWere2.02E-3,2.10E-3and1.72E-2pCi/m3,respectivelyandallmetprogramanalytical
requirements fordetectioncapability.Airsamplecollectionrateforindicator/controlair
sam'ples was100%.

Environmental dosimetrymeasurementsdidnot differsignificantlyfrom
preoperational measurements. Indicatorandcontroldosimetrymeasurementsalsoshowed
noappreciable differences. Comparisonwithotheroperationalyearsshowsnostatistically
significantdifference. Monitoring locationSite55(St.BarnabasChurch2.8milesE)wasthe
indicatorlocationshowing thehighestmeanexposurerateof1.05E+1pR/hr.Thisvalueis
consistentwiththehighest meanexposurerateof1.40E+1pR/hrmeasuredduringthe
preoperationalperiod.in April of2015sixTLDsiteswereaddedtotheEnvironmental
Dosimetryprogram.These added TLD'swereplacedaroundtheboundaryofthe
IndependentSpentFuelStorage Installation (ISFSI)whichbegancaskstorageonMarch
26,2016.Todatetherehasbeen nostatistically significantincreaseindoserateabove
backgroundfromDryCaskStorage activities. TLD samplecollectionrateforall
indicator/controlwas98.5%.

Gammaspectroscopymeasurements ofsurface watersamplesdidnotindicatethe
presenceofactivatedcorrosionorfissionproducts abovetherespectiveMDAforindicator
sites.Tritiumanalysisdidnotindicatethepresence oftritiumabovetherespectiveMDAfor
indicatorsites.Samplecollectionrateforallindicator/control surfacewatersampleswas
100%.

GammaspectroscopymeasurementsoftheODCM required groundwatersamples
didnotindicatethepresenceofactivatedcorrosionorfissionproducts abovetherespective
MDAs.TritiumwasdetectedwithinthesiteboundaryatSite123 (NPDES WellGW-160.34
milesSSE),infourquarterlysamplesatconcentrationsof2.80E+3 pCi/L, 2.28E+3pCi/L,
1.92E+3pCi/L,and1.93E+3pCi/L.GW-16isashallowsupplemental monitoring siteused
tomonitorforchemicalcontaminantsaroundtheIndustrialandSanitary Waste Treatment
System.Ifthisgroundwaterrepresenteda credibleexposurepathway, maximum dose
projectionassumingconsumptionof730litersperyearwouldresultinadose that doesnot
exceed0.25mrem.Theselevelsaresubstantiallylessthanthe2.00E+4pCi/Ldrinking water

standard.Samplecollectionrateforindicator/controlgroundwatersampleswas100%.

GammaspectroscopymeasurementsofdrinkingwatersamplescollectedfromSite

28(Jenkinsvillewatersupply)andSite17(ColumbiaWaterWorks25.0milesSE)didnot
indicatethepresenceofactivatedcorrosionorfissionproductactivityabovetherespective
MDAs.TritiumwasdetectedaboveMDAin1sampletakenatSite17(ColumbiaWater
Works25.0milesSE)ataconcentrationof9.35E+2pCi/L.Thisconcentrationiswellbelow
thedrinkingwaterstandardof2.0E+4pCi/L.Ifanindividualconsumeddrinkingwaterata
concentrationof9.35E+2pCi/Lfortheentireyear,assumingatotalconsumptionof730
Liters,theresultingdosewouldhavebeenlessthan0.1mrem.Samplecollectionratefor
indicator/controldrinkingwatersampleswas100%.

Therewerenomilksamplescollectedin2020.Milksamplingisrequiredtobe
performedatthethreehighestdoselocationswithin5kilometersoftheplantorat5to8
kilometersoftheplant,ifdosesarecalculatedtobegreaterthan1mrem/year.Presently
thereareno locationsmeetingthiscriteriaforindicatordairies.Theclosestdairyis
approximately7kilometersfromtheplant(seeTable4).Milksampleswillbeobtainedfrom
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thisdairyifgaseousreleasesfromtheplantexceed5%ofquarterlyorgandoselimitsor
radionuclides (attributedtotheoperationofVCSNS)aredetectedinbroadleafvegetation,
grass orairsamplesatconcentrationsgreaterthanrequiredLLDs.

Gamma spectroscopy measurementofsupplementalgrasssamplescollected
indicated 137CS in5 of12samplesatSite2 (transmissionline1.2milesSW)at
concentrations ranging from1.76E+1pCi/kgto 8.04E+1pCi/kg.The maximum
preoperational control a.ctivitywas 3.40E+2pCi/kg.Samplecollectionratefor
indicator/control supplemental grasswas100%.

Gammaspectroscopy measurements wereperformedonsupplementalgrassand
soilsamplescollectedin response toaliquideffluentspillin2011atSite25(FairfieldPump
StorageRemediationArea 0.9 miles WNW).Noneofthegrassandsoilsamplescollected
indicatedthepresenceofactivated corrosion orfissionproductsabovetherespectiveMDAs.

Gammaspectroscopymeasurements ofthebroadleafsamplescollecteddidnot
indicatethepresenceofactivatedcorrosion orfissionproductsabovetherespectiveMDAs.
AIIoftherequiredindicator/controlbroadleaf samples werecollected.

Gammaspectro.scopymeasurementsofall non-leafy (othervegetation)supplemental
samplescollecteddidnotindicatethepresenceof activated corrosionorfissionproducts
abovetherespectiveMDA.

Gammaspectroscopymeasurementsoffishsamples collected indicated13703jn1
of6samplestakenatSite21(ParrRes.2.7milesSSW)at a concentration of1.19E+1
pCi/kg.Alloftherequiredindicator/controlfishsampleswerecollected.

Gammaspectroscopymeasurementsofsedimentsamplesdetected 137CSin2of2
indicatorsamplestakenatSite21(ParrRes.2.7milesSSW)atconcentrations of4.82E+1
and3.24E+1pCi/kg.137CSWaS alSOdetectedin2of2controlsamples taken atSite22
(NealShoals26milesNNW)atconcentrationsof1.52E+1pCi/kgand5.30E+1 pCi/kg.
Historically137CSleVelsatthecontrolsitehaverangedfrom1.8E+1pCi/kgto1.0E+3 pCi/kg.

Thelevelof137CSObSerVedatSite21(ParrRes.2.7milesSSW)isconsistent with
backgroundconditionsintheenvironment.However,ifthe137CSWaSattributedtoSummer
Stationthedosewouldbe0.004mrem/year.AIIrequiredindicator/controlsedimentsamples

werecollected.

Table2 - 2020FissionandActivatedCorrosionProductActivityinSediment

Corresponding
Location RadionuclideActivity(pCi/kg)CalculatedAnnualDose

E uivalentmrem/r
TotalBod

Maximum Mean Maximum Meanp,
Reservoir 4.82E+1 4.03E+1 4.05E-3 3.39E-3137Cs
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CONCLUSION

AsinpreviousyearsofVCSNSoperation,thepresenceoffissionproduct
activity attributed toresidualfalloutfromatmosphericweaponstestingandtheChernobyl
accident were detectedinenvironmentalmediaincludingsedimentandgrass.

No detectable fissionoractivationproductactivityattributedtoVCSNS
operationswas observed inenvironmental mediawiththeexceptionof:

* Tritium in supplemental groundwatersamplestakenatSite123(NPDESWell
GW-160.34 miles SSE)withinthenuclearstation,ownercontrolledarea.

a Tritiuminadrinking water sampletakenatSite17(ColumbiaWaterWorks25
milesSE).

Theaveragenaturalbackground for direct exposureasdeterminedfromcontrol
locationsis68.9mrem/year.Thehypothetical calculated maximumexposurefordrinking
waterandsedimentexposureiswellwithin the normal fluctuationsofnaturalterrestrialand
cosmicbackground.Thisdosewouldnotbeexpected toresultinobservableeffectonthe
ecosystemorgeneralpublic.TheresultsoftheRadiological Environmental Monitoring
Program,therefore,substantiatethecontinuingadequacy ofsourcecontrolatVCSNSand
conformanceofstationoperationto10CFR50,Appendix Idesign objectives.
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Table3 - RequiredSamplingSiteLocations
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Table3(cont)- RequiredSamplingSiteLocations

-----
EEEMEEEiMEM
EEEEEEEEMM
EEEMiBEMM
EEEEEEEEEM
EEEEEEEEMM
EEEEEiEEEEM
EEEMEEEMEM
EEEMEEEEM
EEEMEEHMEEEEEEM
EEEMEEEEEEEEEM
EEEEEEEEMM
EEE
EEEEEEEEE

IIIIliliE
EEEE
AWEl!EM
lilEliE
!I1111E

EilililiBIM
EAEBEIE
AEIilillMMEEil!M

9



Table3(cont)- RequiredSamplingSiteLocations

Footnotes

1. Distance givenisthedistancebetweenthesitelocationandtheVCSNSreactor
containment building.

2. Direction given indegreesfromtruenorth-southlinethroughcenterofreactor
containment building.

3. SampleTypes:

AP= AirParticulate GW= GroundWater GA= Garden
RI= AirRadiolodine DW= DrinkingWater FH= Fish
DQ= QuarterlyTLD MK = Milk BS= BottomSediment
SW= SurfaceWater GR = Grass(Forage)

4. Sites14and16arenotpresently inuse. Ifconditionschange,requiringarenewalof
dairysamplingthesesiteswillbereactivated.

5. Site30consistsoftwolocationsinthesame sector. Theairsamplerislocated0.5
milesfromthereactortosupportconstruction ofanewfacility.TheTLDislocated
1.0milefromthereactorinthesamesector.

6. Site40(11.9milesSSE)servesasacontrollocation for garden monitoringwhichis
thelocationoftheStation'sEmergencyOperatingFacility.
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Table5CriticalReceptorEvaluationfor2020

DOSE*
NAME SECTOR MILES PATHWAY X/Q D/Q mReml

P.Oliver N 3.73 Res 1.98E-07 5.86E-10 7.38E-03

T.Crumblin NNE 2.96 Res 3.93E-07 1.31E-09 1.47E-02

G.Guinard,Jr. NE 1.5 Res 2.09E-06 7.37E-09 7.86E-02
B.Gre ENE 1.53 Res 1.80E-06 6.31E-09 6.78E-02

Garden7** E 1 Res,Gar 3.70E-06 1.50E-08 3.97E+00

R.Meado1 E 1.18 Res 2.48E-06 9.80E-09 9.37E-02
Garden6** ESE 1 Res,Gar 2.08E-06 7.85E-09 2.10E+00

C.L Martin ESE 1.04 Res 1.89E-06 7.09E-09 7.12E-02

M.White SE 1.44 Res 6.16E-07 3.17E-09 2.37E-02

R.Mann SSE 2.39 Res 1.02E-07 7.27E-10 4.04E-03

K.Boulware S 3.54 Res 4.73E-08 4.45E-10 1.92E-03

S.Counts S 4.9 Res, B 2.43E-08 2.16E-10 2.24E-02

H.Carter SSW 3.02 Res 7.23E-08 9.30E-10 3.06E-03
W.Waldro SW 2.84 Res 8.86E-08 1.22E-09 3.79E-03

243PeakRd WSW 3.25 Res 6.67E-08 6.56E-10 2.72E-03

MaerWindmillRd W 2.49 Res 1.38E-07 8.96E-10 5.41E-03

GrahamDai*** W *** Res,C/M *** *** 1.79E-01
CCMann WNW 259 Res 8.46E-08 3.86E-10 3.23E-03

R.Wiedemann WNW 4.16 Res,Gar 3.12E-08 1.31E-10 3.47E-02

L Workman NW 3.86 Res 8.10E-08 2.99E-10 3.05E-03

F.March NNW 2.86 Res 2.95E-07 9.34E-10 1.10E-02

ODCMOranDose E 1.1 Res,Gar 2.93E-06 1.17E-08 3.11E+00

Pathway
Res= Residence B= Beef G= Goat
Gar= Garden C/M= Cow/Milk(Infant)G/M= Cow/Milk(infant)
Footnotes:
' Maximumexposedindividual.
* HypotheticaldosebasedonOperatingLicenseEnvironmentalReportSourceTerm.
** ODCMrequiredenvironmentalgardens.
*** Dosessummedtogivetotalforreceptor.

Residentdoseat5.14milesandCow/Milkdoseat4.82miles.
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Table6- RadiologicalEnvironmentalMonitoringProgramSpecifications

Exposure CriteriaforSelectionof SamplingandCollection Sample Type&Frequencyof
Pathway and/or SampleNumber&Location Frequency Location Analysis

AIRBORNE:
I.Particulate A)3Indicatorsamplesfrom Continuoussampleroperation 2 Grossbetafollowingfilter

locations closetothesite withweeklycollection. 7 change;Quarterly
boundary, indifferent 30 composite(bylocation)
sectors, ofthehighest forgammaisotopic.
calculated annualaverage
ground level D/Qordose.2

B)1 Indicator sample tobe Continuoussampleroperation 6 Grossbetafollowingfilter
takencloseto the site withweeklycollection. change;Quarterly
boundaryinthe sector composite(bylocation)
correspondingtothe forgammaisotopic.
residencehavingthe
highestanticipatedoffsite

groundlevelconcentration
ordose.2

C)1Indicatorsampletobe Continuous sampler operation N/A Grossbetafollowingfilter
takenatthelocationofone withweekly collection. change;Quarterly
ofthedairiesbeing composite(bylocation)
sampledmeetingthe forgammaisotopic.
criteriaofVII(A).24

D)1Controlsampletobe Continuoussampleroperation 17 Grossbetafollowingfilter
takenatalocationatleastwithweeklycollection. change;Quarterly
10airmilesfromthesite composite(bylocation)
andnotinthemost forgammaisotopic.
prevalentwinddirections.2

II.RadiolodineA)3Indicatorsamplestobe Continuoussampleroperation 2 GammaIsotopicfor
takenattwolocationsas withweeklycanistercollection.7 lodine131weekly.
giveninI(A)above. 30

B)1Indicatorsampletobe Continuoussampleroperation 6 Gamma Isotopic for
takenatthelocationas withweeklycanistercollection. lodine 131 weekly.

giveninI(B)above.

C)1Indicatorsampletobe Continuoussampleroperation N/A GammaIsotopic for
takenatthelocationas withweeklycanistercollection. lodine131weekly.

giveninI(C)above.

D)1Controlsampletobe Continuoussampleroperation 17 GammaIsotopicfor
takenatalocationsimilarwithweeklycanistercollection. lodine131weekly.
innaturetol(D)above.
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Exposure CriteriaforSelectionof SamplingandCollection Sample Type&Frequencyof
Pathway and/orSampleNumber&Location Frequency Location Analysis

lil.Direct A)13Indicatorstationsto Monthlyorquarterly 1,2,3,4,5,6,Gammadosemonthlyor
formandinnerringof exchange5Jtwoormore 7,8,9,10,29,quarterly.
stationsinthe13 dosimetersateachlocation 30,47
accessible sectorswithin1
to2milesoftheplant.

B)16 indicator stationstoform Monthlyorquarterly 12,13,32,33,Gammadosemonthlyor
anouter ringofstationsin exchange5.7twoormore 34,35,36,37,quarterly.
the16 accessible sectorsdosimetersateachlocation.41,42,43,44,
within3to 5miles ofthe 46,53,55,60
plant.

C)11Stationstobeplaced in Quarterlyexchange7;twoor 16,17,18,19,Gammadosequarterly.
specialinterestareas such moredosimetersateach 20,31,45,52,
aspopulationcenters, location. 54,56,58
nearbyresidences,schools

andin4or5areastoserve
ascontrols.

D)6Stationstobeplaced Quarterly exchange7 twoor 78,79,80,81,Gamma&neutrondose
aroundtheISFSI moredosimeters ateach 82,83 quarterly.
boundary. location.

WATERBORNE
IV.Surface A)1indicatorsample Timecompositesamples6 with 213 Gammaisotopicmonthly

Water downstreamtobetakenat collectioneverymonth.5 withquarterlycomposite
alocationwhichallowsfor (bylocation)tobe
mixingadilutioninthe analyzedfortritium.7
ultimatereceivingriver.

B)1Controlsampletobe Timecompositesamplesewith223 GammaiSOtopiCmonthly
takenatalocationonthe collectioneverymonth.s withquarterlycomposite

. (bylocation)tobereceivingriversufficiently
analyzed fortritium.7

farupstreamsuchthatno
effectsofpumpedstorage
operationareanticipated.

C)1Indicatorsampletobe Timecompositesamplesewith 233 GammalSOtopic monthly

takenintheupperreservoircollectioneverymonth5 withquarterly composite

ofthepumpedstorage (bylocation)tobe

facilityattheplant analyzedfortritium.7

dischargecanal.

V.GroundWaterA)12Indicatorsamplestobe Quarterlygrabsampling.7 6,26,27, Gammaisotopicand
takenwithintheexclusion 101-103, tritiumanalyses
boundaryandinthe 106, quarterly.7
directionofpotentially 108,110,
affectedgroundwater 112-114
supplies.

B)1Controlsamplefrom Quarterlygrabsampling.7 59 Gammaisotopicand
unaffectedlocation. tritiumanalyses

quarterly.'7

14



CriteriaforSelectionof SamplingandCollection Sample Type&Frequencyof
Pathway a d/or SampleNumber&Location Frequency Location Analysis

Sam le

VI.Drinking A)1Indicatorsamplefroma Monthlygrabsampling.5 28 Monthly5gammaisotopic
Water nearbypublicgroundwater andgrossbetaanalyses

supplysource. andquarterly7composite
fortritiumanalyses.

B) 1 Indicator (finishedwater)Monthlycompositesampling. 17 Monthly5gammaisotopic
sample fromthenearest andgrossbetaanalyses
downstream watersupply. andquarterly7composite

fortritiumanalyses.

C)1Control(finished water) Monthlycompositesampling. 39 Monthly5gammaisotopic
samplefromanunaffected andgrossbetaanalyses
watersupply. andquarterly7composite

fortritiumanalyses.

INGESTION:
Vil.Milk4 A)Samplesfrommilking Semimonthly whenanimals Tobe GammaisotopicandI-

animalsin3locations areon pasture5 monthlyother supplied131analysis
within5kmhavingthe times5

'

whenmilk semimonthly5when
highestdosepotential.If animalsare animalsareonpasture,
therearenonethen1 foundin monthlyothertimes.5
samplefrommilking accordance
animalsineachof3areas withcriteria
between5to8kmdistance VIIA.
wheredosesarecalculated
tobegreaterthan1mrem
peryear15

B)1Controlsampletobe Semimonthlywhenanimals 16 GammaisotopicandI-
takenatthelocationofa areonpasture5monthlyother 131analysis
dairy>20milesdistancetimes,5a' semimonthly5 when
andnotinthemost animals areonpasture,
prevalentwinddirection.2 monthly othertimes.5

C)1Indicatorgrass(forage)Monthlywhenavailable5 Tobe Gamma isotopic.

sampletobetakenatthe supplied
locationofoneofthe whenmilk
dairiesbeingsampled animalsare
meetingthecriteriaof foundin
VIl(A),above,when accordance
animalsareonpasture. withcriteria

Vll.A.

D)1Controlgrass(forage)Monthlywhenavailable.50'16 Gammaisotopic.
sampletobetakenatthe
locationofVII(B)above.

15



Exposure CriteriaforSelectionof SamplingandCollection Sample Type&Frequencyof
Pathway and/or SampleNumber&Location Frequency Location Analysis

VIII.Food A)2samplesofbroadleaf Monthlywhenavailable? 6 Gammaisotopiconedible
Products vegetationgrowninthe2 7 portion.

nearestoffsitelocationof
highestcalculatedannual
average groundlevelD/Qif
milk sampling isnot
performed within3kmorif
milk sampling isnot
performed atalocation

within5to 8kmwherethe
dosesarecalculated tobe
greaterthan1mrem/yr.10

B)1Controlsamplefor the Monthlywhenavailable? 40 Gammaisotopiconedible
samefoodstakenatleast portion.
10milesdistanceandnot
inthemostprevalentwind
directionifmilksamplingis
notperformedwithin3km
orifmilksamplingisnot
performedatalocation
within5to8kmwherethe
dosesarecalculatedtobe
greaterthan1mrem/yr.10

IX.Fish A)1Indicatorsampletobe SemiannualScollection.1 233 GammaiSOtopiconedible
takenatalocationinthe portionssemiannually.S
upperreservoir.

SemiannualScollection.1 213 Gamma isotopiconedibleB)1Indicatorsampletobe
takenatalocationinthe portions semiannually.9
lowerreservoir.

C)1Controlsampletobe SemiannualScollection.1 223
takenatalocationonthe portionssemiannually.S

receivingriversufficiently
farupstreamsuchthatno
effectsofpumpedstorage
operationareanticipated.

AQUATIC:
X.Sediment A)1Indicatorsampletobe Semiannualgrabsample.S 233 Gammaisotopic.

takenatalocationinthe
upperreservoir.

B)1Indicatorsampletobe Semiannualgrabsample.S 213 Gammajgotopje,
takenonornearthe
shorelineofthelower
reservoir.

C)1Controlsampletobe SemiannualgrabsampleS 223 Gammaisotopic.
takenatalocationonthe
receivingriversufficiently
farupstreamsuchthatno
effectsofpumpedstorage
operationareanticipated.
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Table 6(cont)- RadiologicalEnvironmentalMonitoringProgramSpecifications

FOOTNOTES

1. Fishinclude 3groups (Bass,Bream/Crappie,Catfish/Carp.)

2. Samplesitelocations arebasedon5-yearaveragemeteorologicalanalysis.

3. Thoughgeneralized areas arenotedforsimplicityofsamplesiteenumeration,airborne,
waterandsedimentsampling isdoneatthesamelocation,whereasbiologicalsampling
sitesaregeneralizedareas inordertoreasonablyassureavailabilityofsamples.

4. Milkinganimalandgardensurvey results willbeanalyzedannually.Ifthesurveyshould
indicatenewactivitytheowners shall becontactedwithregardtoacontractforsupplying
sufficientsamples.Ifcontractual arrangements canbemade,site(s)willbeaddedfor
additionalmilksamplinguptoatotal of three Indicatorlocations.

5. Nottoexceed35days.

6. Timecompositesamplesaresampleswhichare collected withequipmentcapableof
collectinganaliquotattimeintervalswhichareshort relative tothecompositingperiod.

7. Atleastonceper100days.

8. Atleastonceper18days.

9. Atleastonceper200days.

10. Thedoseshallbecalculatedforthemaximumorganandage group, usingthe
guidance/methodologycontainedinRegulatoryGuide1.109,Rev.1and the parameters

particulartothesite.

11. Milkandforagesamplingatthecontrollocationisonlyrequiredwhenlocationsmeeting

thecriteriaofVil(A)arebeingsampled.

17



Table7- SupplementalRadiologicalEnvironmentalMonitoring

ExposurePathway CriteriaforSelectionof Samplingand Sample Type& Frequencyof
and/orSam le Sam leNumber&Location CollectionFreuenc Location Analsis

AIRBORNE:
S-l.Particulate A) 1Indicatorsample Continuoussampler 8 Grossbetafollowing

monitoring thenearest operationwithweekly filterchange;Monthly
community withthehighestcollection. Composite(by
anticipated doseorground location)forgamma
level concentration. isotopic.

S-II.RadiolodineA)1 indicatorsample tobe Continuoussampler 8 Gammaisotopicfor
takenfromthe location of operationwithweekly I-131weekly.
S-1(A)above. collection.

S-III.Direct A)5stationstobeplaced Quarterly exchange7;two 61,62,63,Gammadose
withintheexclusion ormoredosimetersat 68&99 quarterly.
boundary. each location.

B)2stationstobeplaced Quarterly exchange7; two 94,97 Gammadose
aroundVCSNSsludge ormore dosimeters at quarterly.
lagoons. eachlocation.

WATERBORNE:
S-IV.Surface A) 1indicatorsampletobe Compositesamples with 77 Gammaisotopicand

Water takenofthecombined monthlycollection13,5 tpjtjum,
wastewaterdischarge.

B)1indicatorsampletakenat Dailysamplewith 72,73 Gammaisotopicand
eachstormdrainoutfall.monthlycomposite. tritium.

S-VI.Drinking A) 1Indicator(finishedwater)Quarterly. 99 Quarterly gamma
Water sampletobetakenonsite. isotopic, grossbeta

and tritium analysis.

B)1indicator(finishedwater)Quarterly. 31 Quarterly gamma

sampleofpublicsystem. isotopic,gross beta
andtritiumanalysis.

18



Exposure Pathway CriteriaforSelectionof Samplingand Sample Type&Frequencyof
and/or Sam le Sam leNumber&Location CollectionFreuenc Location Analsis

INGESTION:

S-Vil.Milk4 A)1Samplefromoneofthe Biweeklygrab 14 Gammaisotopicand
nearestaffecteddairiesat sample.a,14.+ I-131analysis
orbeyond5miles. biweekly.

B) 1Control sampletobe Biweeklygrab 16 Gammaisotopicand
taken atthelocationofa sample.e,14,+ I-131analysis
dairy greater than20miles biweekly.
distance andnotinthe
mostprevalent wind
direction.

C)1Indicatorgrass (forage) Monthlywhen 14 Gammaisotopic.
sampletobetaken atthe available.14
locationofS-VII(A)above.

S-Vil.Milk4 D)1Controlgrass(forage) Monthly when 16 Gammaisotopic.
sampletobetakenatthe available.14
locationofS-Vil(B)above.

E)2Indicatorgrass(forage)Monthly when available. 2,7 Gammaisotopic.
samplestobetakenat2of
thelocationsbeyondbutas
closetotheexclusion
boundaryaspractical
wherethehighestoffsite
sectorialgroundlevel
concentrationsare
anticipated.

F)1Controlgrass(forage)Monthlywhenavailable 40 Gammaisotopic.
sampletobeusedfor
routinemonitoringalong
withS-VII(E)above.

G)1Indicatorgrass(forage)Quarterlywhenavailable.25 Gamma isotopic.
sampletobetakenat
locationofpenstockleak.

S-VIII.Food A)1Indicatorsampleof Annuallyduringgrowing 6,7 Gammaisotopic on

Products varioustypesoffoods season.11 edibleportion.
growninthearea
surroundingtheplant(root,
fruit,grain).

B)1ControlsampleofvariousAnnuallyduringgrowing 40 Gammaisotopicon
typesoffoodsgrown.(root,season.11 edibleportion.
fruit,grain).

CorbiculaC)1IndicatorsampleofedibleSemiannual. 23 Gammaisotopic.
portions.

19



Exposure Pathway CriteriaforSelectionof Samplingand Sample Type& Frequencyof
and/or Sam le SamleNumber&Location CollectionFreuenc Location Analsis

S-IX.Sediment/ A) 1Indicatorsamplefrom Semiannually. 72,73 Gammaisotopic.
Sludge eachstormdrainoutfall.

B) 3Indicatorsludge Semiannually. Onsite Gammaisotopic.
samples takenatsludge
lagoons 006A,006B&
008.

C) 1 Indicator sample of Annually 25 Gammaisotopic.
topsoil from penstock spill
area.

S-X.GroundWater A)11Indicatorsamplesto be taken Quarterlygrabsampling.7107,111,Gammaisotopicand
withintheexclusionboundary 115-123 tritiumanalyses
andinthedirectionofpotentially quarterly.7
affectedgroundwatersupplies.
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Table 7(cont)- SupplementalRadiologicalEnvironmentalMonitoring

FOOTNOTES

1. Reservedforfuture use.

2. Reservedforfuture use.

3. Reservedforfutureuse.

4. Milkinganimalandgardensurvey results willbeanalyzedannually.Ifthesurveyshould
indicatenewactivitytheownersshall becontacted withregardtoacontractforsupplying
sufficientsamples.Ifcontractualarrangements canbemade,site(s)willbeaddedfor
additionalmilksamplinguptoatotalof 3 Indicator locations.

5. Nottoexceed35days.

6. Reservedforfutureuse.

7. Atleastonceper100days.

8. Atleastonceper18days.

9. Atleastonceper200days.

10. Reservedforfutureuse.

11. Atleastonceper400days.

12. Reservedforfutureuse.

13. Weekly,whencirculatingwaterisnotoperational.

14. Milkandgrass(forage)samplingisnotrequiredunlessVCSNSgaseousreleasesexceed
5%ofquarterlyorgandoselimitsorradionuclides(attributedtoVCSNSoperation)are
detectedinbroadleafvegetation,grassorairsamplesatconcentrationsgreaterthan
requiredLLD.Samplingshouldcontinuefortwomonthsafterplantreleasesarereduced
tolessthantriggerlevelsandmilkcontaminationlevelshavereturnedtobackground
levels.

+ TheODCMrequiressemimonthlysamplingwhenanimalsareonpasture,monthlyat
othertimes.
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AcuaMax.

Mn

.08E+

A
<
LLD

A
<
LLD

0

N/A

seCo

892E+0

A
<
LLD

A
<
LLD

0

N/A

C0

.0E+

A
<
LLD

A
<
LLD

0

N/A

Cs

889E+0

A
<
LLD

A
<
LLD

O

.5E+2

3Cs

672E+0
403E+
2/4

Sie
2,
Parr

403E+
2/2

34E+
2/2

O.8E+2324E+
o
482E+

Reservoir,
27
mies

324E+
o
482E+

.52E+
o

530E+SSW
26

Sedimen
Gamma
Spec

6Ci/k



Table 8(cont) - RadiologicalEnvironmentalMonitoringProgramSummaryfor2020

Footnotes

1. Includesindicator andcontrolanalyses.Site8,AirParticulatesandAirRadioiodinesare
includedasindicators. Doesnotincludeothersupplementalsamples.

2. Valuesgivenaremaximum MDAvaluesforindicatorlocationscalculatedfromtheprogram
dataanalyses.Themaximum acceptable LLDvaluesallowedfromNRCguidelinesare
giveninparentheses.

3. Meanandrangearebasedon detectable measurements only.Thefractionsofdetectable
measurements(i.e.,numberof positive results/total numberofmeasurements)atspecific
locationsareindicatedinparentheses.

4. Anyconfirmedmeasuredlevelofradioactivity inanyenvironmentalmediumthatexceeds
thereportingrequirementsofODCM,Section 1.4.1.2.

5. Detectionsensitivityisapproximately10mrem/yr (1.0 pR/hr).

6. Elevatedlevelsof214Pband214Biwereobservedin Jenkinsville drinkingwatersamples.
Thevaluesarenotreportedherebecausetheyarenaturally occurring (donotoriginate
fromVCSNS)andfurnishnoquantifiableinformationofinterest.

7. Fishinclude3groups(Bass,Bream/Crappie,Catfish/Carp.)

8. Elevatedlevelsof214Pband214Biplusother226Radaughterproducts and 228Acplusother
232Thdaughterproductswereobservedinallsedimentsamples.The values arenot
reportedherebecausetheyarenaturallyoccurring(donotoriginatefrom VCSNS) and
furnishnoquantifiableinformationofinterest.

9. Drinkingwaterresinpreparedandcountedfor131iasseparatesample.
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.E
562/564
Sie
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.3E
52/52

.2E

53/55
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o
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Co

29E

A
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<
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A
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Me
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o
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47
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60E+
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55E
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LLD

A
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O

982
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.5E+

Ground
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9
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.5E+3
6/6
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26,
Onsie
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.6E+3
8/8

.3E+3

3/3H20E+3

95E+2
o
23E+3

26
R

95E+2
o
23E+3

.0E+3
o
.9E+3

0

GammaSpec32Mn

37E+0

A
<
LLD

A
<
LLD

0

.5E+

Co

38E+0

A
<
LLD

A
<
LLD

0

.5E+

Fe

78E+0

A
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LLD

A
<
LLD

O

30E+

oCo

38E+0

A
<
LLD

A
<
LLD

O

.5E+
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8.E+0

A
<
LLD

A
<
LLD

0

30E+
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68E+0

A
<
LLD

A
<
LLD
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.5E+
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46E+0
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.5E+
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27E
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.5E+
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82
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O.3E+2.E+
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Table 9(Cont.)- Radiological EnvironmentalMonitoringProgramPreoperational
(Baseline)Summary

Footnotes

1. ValuesgivenareMDA values calculatedfromtheprogramdataanalyseswithmaximum
acceptableLLDvalues allowed fromNRCguidelinesgiveninparentheses.

2. Meanandrangearebased on detectable measurementsonly.Thefractionsofdetectable
measurementsatspecificlocations areindicatedinparentheses.

3. A non-routinemeasurementisany confirmed measuredlevelofradioactivityinan
environmentalmediumthatexceedsthe reporting requirements ofVCSNSODCM,Section
1.4.1.2.

4. Thebaselinevaluesarehighbecauseofthe fallout fromtheChinesebombtestin1980.
Thefirstsetofdatareflectsthe1981baseline. The second setofdatareflectsthe1982
baseline,essentiallyfreeofbombtestfallout.The 1982 datacoverstheperiod1/1/82-

10/22/82.

5. Detectionsensitivityisapproximately5mrem/yr(0.5pR/hr) determined fromtheanalyses
offiveyearsofpreoperationaldata.

6. Nocontrollocationwasspecifiedfordrinkingwaterduringthepreoperational monitoring
period.

7. Inconclusivedata.
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Table 10- Resultsof2020EnvironmentalInter-ComparisonProgramwith
Independent Lab,Eckert&zieglerAnalytics,Inc.

Comparison Study VendorLab EnvLabDate Nuclides Agreement
Measurement Unit Results Results

GammaIsotopicLiquid 3/16 131I 92.9 91.9 Yes
1Liter 141Ce 190 199 Yes
(pCi/I) 51Cr 388 383 Yes

134Cs 154 145 Yes
137Cs 185 195 Yes
58Co 196 222 Yes
54Mn 216 242 Yes
59Fe 168 191 Yes
65zn 261 281 Yes
60C0 236 245 Yes

GammaCompositeFilter11/6 141Ce 103 97.7 Yes
(pCi) 51Cr 256 312 Yes

134Cs 138 118 Yes
137Cs 172 185 Yes
58Co 124 120 Yes
54Mn 124 146 Yes
59Fe 138 167 Yes
65zn 186 201 Yes
6oCo 261 260 Yes

Alpha/BetaWater 4/20 Alpha 103 117 Yes
(pCi/l) Beta 281 289 Yes

Gammaisotopic 3/24 141Ce 264 254 Yes

Pulverized 51Cr 540 555 Yes

Soil 134Cs 215 195 Yes
(pCi/kg) 137Cs 258 281 Yes

58Co 272 277 Yes
54Mn 301 330 Yes
59Fe 234 267 Yes
65zn 363 419 Yes
60C0 328 350 Yes

I-131Solid 3/16 1311 90.9 97.2 Yes
(pCi)
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Comparison Study VendorLab EnvLabDate Nuclides Agreement
Measurement Unit Results Results

Tritium 4/9 3H 9870 10400 Yes
(pCi/I)

GrossBetaFilter 9/21 241Am 86 82 Yes
(pCi) 137Cs 165 162

CharcoalCartridge 9/15 1311 78.5 85.4 Yes
(pCi)

GammaIsotopicLiquid 9/16 131I 98.2 108 Yes
4Liter 141Ce 151 173 Yes
(pCi/l) 51Cr 373 421 Yes

134Cs 201 206 Yes
137Cs 251 278 Yes
58Co 180 196 Yes
54Mn 181 201 Yes
59Fe 201 234 Yes
65zn 271 320 Yes
6oCo 380 420 Yes
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Table 11- 2020EnvironmentalSamplingProgramDeviations

Sample Month
Media Location WeekNo. CauseforDeviation

TLD Site 47 Oct(44) Damaged

TLD Site17 Jan(01) Missing
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