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APPENIDIXA: SAMPLING ANDANALYSISPLANSTANDARDOPERATINGPROCEDURES

Procedure Issued RevisionNo.
EPM-SAP-101- SurfaceSoilSamlin A ril7 2011 Revision0
EPM-SAP-102- SedimentSamlin April7,2011 Revision0
EPM-SAP-103- SurfaceWaterSamlin A ril7 2011 Revision0
EPM-SAP-104- GroundwaterSampling April7,2011 Revision0
EPM-SAP-105- VeetationSamlin A ril7 2011 Revision0
EPM-SAP-106- DirectPushSoilSampling April 7,2011 Revision0
EPM-SAP-107- SamplingEquipment April 7,2011 Revision0

Decontamination

EPM-SAP-108- ExcavationSoilSamlin A ril7 2011 RevisionO
EPM-SAP-109- Drilling- SubsurfaceSoil April7,2011 Revision0

andBedrockSampling

EPM-SAP-110- Piezometerand April7,2011 Revision 0
MonitoringWell
InstallationandAbandonment

EPM-SAP-111- SampleIdentificationand April7,2011 Revision 0
Control

EPM-SAP-112- SamplePackagingand April7,2011 Revision0
Shipping

FORMS
QAIP9.1-1ChainofCustodyForm
QAIP9.1-2FieldParameterForm
QAIP9.1-3GroundwaterSamplingChecklist
QAIP9.1-4SoilBoringLog
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Glossary

ActivityPlan:Aworkinglevel document establishing theelementsofaworkactivity
importanttoquality,andalsoestablishing thesequenceofworknecessaryto
successfullycompletetheworkactivity.

AssignedLeader:Theindividualassigned bytheTrusteeProjectManagerwithoverall
responsibilitytocompletetheworkdescribed inanActivityPlan.

CimarronEnvironmentalResponseTrust(CERT): TheTrustestablishedashaving
overallresponsibilityforenvironmentalliabilitiesatthe Cimarron Siteinaccordancewith
theJanuary26,2011SettlementAgreementwiththeDepartment ofJustice(DOJ),the
NuclearRegulatoryCommission(NRC)andtheStateofOklahoma. TheCERTis
representedbytheCERTAdministrator.

CimarronSite:Referstotheefforttoremediatethelocationofthe former Kerr-McGee

facilityinCrescent,Oklahoma(nearCimarron,Oklahoma),including characterization

andremediationofradioactiveandchemicalcontamination,tofulfillrequirements forthe
CimarronSiteestablishedbytheNRCandtheStateofOklahoma.

CimarronSitePersonnel:Anypersonperformingremediationworkorwork directly

supportingremediationoftheCimarronSiteinCrescent,Oklahoma.

Contractor:AnyorganizationorindividualcontracteddirectlytotheTrustee.

ControlledDocument:AnydocumenttheTrusteeProjectManagerorQuality
AssuranceCoordinatordetermineshouldbecontrolledtoassureanyuserpossessthe
mostcurrentrevisionofthedocument.ThisincludestheQAPPandallimplementing
procedures.

HoldPoint:Astoppingpointinaprocedureorworkplanrequiringasignatureor
initialstoverifythatdatahasbeenrecordedorthatrequiredactionsareverifiedas
completebeforeproceeding.HoldPointsareusedasaqualityassurancemeasurein
ActivityPlans.

QualityActivity:Anyactivitythatsupportsadecisionaffectinglicenseterminationor
siteclosure,orthatisotherwiserequiredbytheTrusteeProjectManagerorQuality
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AssuranceCoordinatorto be subject tothequalityassuranceprogramtoensurethe
successoftheCimarronSite.

QualityDataandActivities:Data and Activities thatdirectlyorindirectlysupport
decisionsaffectinglicensetermination orsiteclosure.Qualitydatacollectionand
management,andqualityactivityperformance, aresubjecttotherequirementsofthe
CimarronSiteQualityAssuranceProgram.

QualityAssuranceProgramPlan(QAPP):The QAPP establishes thestructureofthe
CimarronSiteQualityAssuranceProgram,including implementing procedures,
referencedproceduresandplans,andqualityrequirements directlyestablishedinthe
QAPP's18basiccriteriadescriptions.

QualityAssuranceProgram(QAP):TheCimarronSite's overall program forquality
assurance,asdescribedintheQualityAssuranceProgramPlan (QAPP).

QualityAssuranceRecords:Recordsofsiteactivitiesordataasprescribed in
Section17.0oftheQAPP.

Station:Anobservationpointwhereasamplemaybecollected.Stations are not
uniquetoeachsample.

Subcontractor:Anyorganizationorindividualcontractedwithacontractortothe
Trustee.

Trustee:EnvironmentalPropertiesManagement(EPM),theTrusteeidentifiedinthe
January26,2011SettlementAgreementwiththeDepartmentofJustice(DOJ),the
NuclearRegulatoryCommission(NRC)andtheStateofOklahoma.

TrusteeProjectManager:TheemployeeoftheTrusteeassignedoverallresponsibility
fortheadministrationofworkattheCimarronSite.
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1.0INTRODUCTION

1.1 Scope

ThisSamplingandAnalysisPlan(SAP)governs activities beingperformedattheformer
CimarronCorporationfacilityinCrescent,Oklahoma. Itspecifiessamplecollectionrequirements
forenvironmentalmedia,andincludessampling requirements forqualityassurancequality
control(QA/QC)programs.Italsospecifiessampling equipment decontamination,

documentation,samplepreparationandshipment, and laboratory analyticalmethods.Finally,it
specifiesrequirementsforgroundwatermonitoringwell installation andabandonment.

ThisdocumentistobeusedbyCimarronSitepersonneland contractors whocollectsamplesof
environmentalmediaand/orsubmitsamplesforanalysis.An Activity Planwillbedevelopedfor
eachsamplingevent.TheTrusteeProjectManager(PM),QAcoordinator andAssignedLeader
foreachActivityPlanareresponsibleforensuringthatsamplingand requests foranalysesare
performedinaccordancewiththisSAP.TheTrusteePMmayauthorize departures fromthis
SAPifactivityrequirementsmaketheprovisionsofthisSAPimpracticalor inappropriate. Such
departuresneedtobedocumentedandreportedtotheQACoordinator(QAC).

1.2 RegulatoryOversight

TheCimarronfacilityoperatedasanuclearfuelproductionfacilityunderLicenseSNM-928 until

thesitewasclosedin1975.Facilitydecommissioningbeganin1976.Thedecommissioning of
equipment,structures,andsoiliscomplete.ThecurrentmissionattheCimarronSiteisthe
remediationofgroundwatercontaminantstoreleaselevelsestablishedbytheUSNuclear
RegulatoryCommission(NRC)andtheOklahomaDepartmentofEnvironmentalQuality(ODEQ).
AsaresultofanNRCorderdatedFebruary16,2011andeffectiveFebruary14,2011,the
licensehasbeentransferredtotheCimarronEnvironmentalResponseTrust(CERT),with
EnvironmentalPropertiesManagement,LLC(EPM)namedasthetrustee.Thegroundwater
remediationactivityrequiresplanning,datacollectionandmanagement,anddecision-making
tasksthataresubjecttoNRCestablishedqualityrequirements,aswellasremediation
requirementsestablishedbytheStateofOklahomaandtheODEQ.
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2.0SURFACESAMPLING

2.1 Introduction
Surfacesamplingincludesanysampling of soil, sediment, waste,surfacewaterorvegetation
forgeotechnical,chemical,orradiological analysis whensuchsamplingisperformedatshallow
depths(usuallylessthanonemeterindepth).

2.2 SoilSampleCollection
Soilsampleswillbecollectedatstationsasstipulated in Activity Plans.Surfacesoilsampling
willbeperformedinaccordancewithprocedureEPM-SAP-101, "Surface SoilSampling"

2.3 SedimentSampleCollection
SedimentsampleswillbecollectedatstationsasstipulatedinActivity Plans.Sedimentsampling
willbeperformedinaccordancewithprocedureEPM-SAP-102,"Sediment Sampling"

2.4 SurfaceWaterSampleCollection
SurfacewatersampleswillbecollectedatstationsasstipulatedinActivityPlans inaccordance

withprocedureEPM-SAP-103,"SurfaceWaterSampling"Becauseofthepotential for
interferencefromsuspendedsolids,algaeandotherbiologicalactivity,allsurface water

samplesforoff-siteradiologicalanalysesarefieldfilteredusinga0.45micronfilter.

Ifthelabhasprovidedapre-preservedbottle,thefilteredsampleisdepositeddirectlyto the

bottle.Ifthebottleisnotpre-preserved,addasufficientvolumeofacid(typically,2-10ml per

literofsample)tolowerthefilteredsampletoapH<2.

Thedecisiontofiltersurfacewatersamplesforallotheranalysesisdependentuponwhether
theobjectiveistoanalyzefortotal(unfiltered)ordissolved(filtered)constituents,andmustbe
specifiedintheActivityPlan.

2.5 VegetationSampleCollection
Vegetationsamplesarenotanticipatedtobecollectedonthissitebecauseoftheamountof
decommissioningactivitiesthathavealreadyoccurred.TheprocedureisincludedinthisSAP
forcompletenessonly.Ifrequired,vegetationsampleswillbecollectedinaccordancewith
procedureEPM-SAP-105"VegetationSampling".
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3.0SUBSURFACESAMPLING

3.1 Introduction
Subsurfacesamplingincludesanysampling ofsoil,waste,orimpactedsoilforgeotechnical,
chemical,orradiologicalanalysiswhen such sampling isperformedatdepthsusuallygreater
thanonemeter.Priortoperformingdirect push, excavation, ordrilling,precautionsshallbe
takentoavoiddamagingutilitiesorpipelines. Clearance forallutilitiesshallbedonepriorto
performingthesetasksbycontactingappropriate agencies (CallOkie1-800-522-OKIE).

3.2 DirectPush
Directpushsamplingutilizesahydraulicallypoweredmachine toadvanceprobesintothe
subsurface.Directpushsamplingfeaturesminimalsetuptime andlittlegeneratedwaste.
Directpushmethodsmaybeusedtocollectsubsurfacesamples and/or groundwater samples,
toscreensoilorgroundwater,and/ortoinstalltemporarypiezometers.

Whenperformingdirectpushsamplingforgroundwaterorgeologic/hydrologic investigations

andlithologicinformationisneeded,ageologistorhydro-geologistmust log thelithologyofthe
boring.Samplestakenforotherpurposes,e.g.,radiologicalcharacterization, confirmatory

samples,etc.neednotnecessarilybedescribed.Whenloggingisdetermined to benecessary,

lithologicdescriptions(inaccordancewithASTMD2488),soilclassifications,soil sample

locations,fieldscreeningmeasurements,andotherobservationsmadeintheprocess of
performingtheboringshouldberecordedonthesoilboringlog(formQAIP9.1-4orapproved

equivalent)asdescribedontheform.Samplecollectionand/orscreeningmustbeperformed

inaccordancewithprocedureEPM-SAP-106,"DirectPushSoilSampling",Decontamination of

samplingtoolsmustbeperformedinaccordancewithSection7.0,Decontamination,and
documentedinthefieldlogbook.

3.3 Excavation
Excavatingequipment(i.e.backhoesandtrackhoes)canbeusedtoexaminenearsurfacesoils.
Excavationisbeneficialfordetermininggeologiccontactsandidentifyingthepresenceof
contamination,faulting,andforcollectingsubsurfacesamplesforgeotechnicalapplications.

Whenperformingexcavationsforgroundwaterorgeologic/hydrologicinvestigationsand
lithologicinformationisneeded,ageologistorhydro-geologistmustlogthelithologyofthe
trenchorpit.(Exception:quarterlysurfacewatersamplepointssometimesneedtobe
obtainedfromareaswhichsiltin,requiringthatsmallexcavatedcollectionbasinsbecreated.
Suchcollectionbasinsdonotneedtobelogged).Lithologicdescriptionsshouldbeprovidedon
thesoilboringlog(formQAIP9.1-4orapprovedequivalent)withtext,photographs,and
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illustrations(inaccordancewith ASTM D2488),todocumentsoilclassifications,soilsample
locations,fieldscreeningmeasurements, andotherobservationsmadeintheprocessof
performingtheexcavation.Soilsample collection and/orscreeningmustbeperformedin
accordancewithprocedureEPM-SAP-108, "Excavation SoilSampling"Decontaminationof
samplingtoolsmustbeinaccordancewith Section 7.0,"Decontamination", anddocumentedin
thefieldlogbook.

3.4 Drilling
Thissectioncoverssubsurfaceinvestigationsthat involve theuseofadrillingrigorpower
auger.Groundwatermonitoringwellinstallationand abandonment requiresdrillingmethodsin
allbuttheshallowestzones.

Whendrillingforgroundwaterorgeologic/hydrologicinvestigations andlithologicinformationis
needed,ageologistorhydrogeologistmustlogthelithologyofthe boring. Text,photographs,
andillustrationsmaybeusedtoprovidedetailedlithologicdescriptions (inaccordance with
ASTMD2488).Soilclassifications,blowcountinformation,samplelocations, fieldscreening
measurements,andotherobservationsmadeintheprocessofperforming the boringshouldbe
recordedonthesoilboringlog(formQAIP9.1-4orapprovedequivalent)as described onthe
form.Samplecollectionand/orscreeningmustbeperformedinaccordancewith procedure

EPM-SAP-109,"DrillingSubsurfaceSoilandBedrockSampling"Decontamination ofsampling

toolsmustbeinaccordancewithSection7.0,"Decontamination",anddocumented in thefield
logbook.

3.4.1AugerDrilling
Augerdrillingdoesnotnormallyrequiretheuseofdrillingfluids.Solidaugerscanbeused
whenprecisedepthofthesampleisnotimportantandwhenundisturbedsamplesarenot
needed.Hollowstemaugerscanbeusedwhenrelativelyundisturbedsamplesareneeded,and
whenthedepthofasoilsamplewithinaboringisimportant.Samplescanbeobtainedthrough
hollowstemaugersbysplit-barrelsamplers(inaccordancewithASTMD1586),bythin-walled
Shelbytubes(inaccordancewithASTMD1587),orbyusingfive-footsplitbarrelcontinuous
samplers.Monitoringwellscanbeinstalledinboringsdrilledbyaugerdrillingmethods.

3.4.2RotaryWashDrilling
Rotarywashdrillingutilizesadrillingfluidtopreventgroundwaterandsurroundingsoilfrom
enteringtheboreholeandtoflushthecuttingstothesurface.Whenusingacorebarrel,
undisturbedsamplescanbecollectedfromrelativelyprecisedepthintervalsinaboring.Such
samplescanoftenbesubmittedforeitherphysicalorchemicaltesting.Coresamplingshould
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beperformedinsubstantial compliance withASTMstandardsrelatedtothetypeofdrilling
equipmentinuse,suchasASTM D2113forcodingwithadiamondbit.

Drillingistypicallymuchfasterwithout acorebarrel.Samplescanbeobtainedfromboreholes
bysplit-barrelsamplers(inaccordance with ASTM D1586),orbythin-walledShelbytubes(in
accordancewithASTMD1587).Splitspoon orShelby tubesamplerscollectsoilsamplesby
hammeringorpushingtheminadvanceofthe boring. Monitoringwellscanbeinstalledin
boringsdrilledbyrotarywashmethods.Monitoring wellinstallation anddevelopmentare
criticaltosuccessfulgroundwatersamplingwhen installed inrotarywashborings.

3.4.3AirRotaryDrilling
Airrotarydrillingissimilartorotarywash,butthedrillingfluid isair.Whenusingacorebarrel,
undisturbedsamplescanbecollectedfromrelativelyprecisedepth intervals insuchaboring.
Suchsamplescanoftenbesubmittedforphysicalorchemicalanalysis; however, airrotary
drillingshouldnotbeusedifVOCanalysisisdesired.Coresampling should beperformedin
substantialcompliancewithASTMstandardsrelatedtothetypeofdrilling equipment inuse,
suchasASTMD2113forcoringwithadiamondbit.

3.5 DownholeGeophysicalLogging
Geophysicalloggingcanprovideinformationaboutthephysicalpropertiesofsubsurface

materialssurroundingaboreholewithoutcollectingphysicalsamples.Subsurfacegeologic

conditionsandengineeringcharacteristicscanbederiveddirectlyorindirectlyfromavariety of
measuredproperties.Physicalsamplescanprovidegroundtruthinformationtocalibrate and/or
validategeophysicalinterpretation.

Downholegeophysicalsurveysmaybeconductedonselectedboreholes.Measurementsmay
includespontaneouspotential,naturalgamma,gamma-gamma(compensateddensity),and
induction.Geophysicallogsgeneratedduringdownholesurveysmaytaketheplaceof,orcan
becombinedwith,standardsoilboringlogs.

3.6 GeophysicalSurveying
Geophysicalsurveysprovideinformationthatcanbecorrelatedwithcharacteristicsof
subsurfacematerialswithoutexcavatingthem.Theresultsofthegeophysicalsurveysshould
beintegratedwiththeresultsofothersurveys,suchasGlobalPositioningSystem(GPS)
surveys.

Geophysicalsurveymethodsthatarecommonlyusedinclude:
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Ground-PenetratingRadar

Electromagnetics
Resistivity
SeismicRefraction
SeismicReflection
Magnetics
MetalDetection

Eachtypeofsurveyhasdifferentcapabilitiesand limitations. Onlytrainedindividualswhohave
demonstratedcompetenceingeophysicalinvestigations may plan,supervise,andevaluatedata
fromgeophysicalsurveys.
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4.0GROUNDWATERSAMPLING

4.1 PiezometerandMonitoring Well Installation

Piezometersmaybeinstalledtomeasuregroundwater elevations.Groundwatersamplescan
beobtainedfrompiezometersuponregulatory agency agreement, buttheyarenotprimarily
intendedforthispurpose.Groundwatermonitoring wells mustbeinstalledanddevelopedin
ordertoproducerepresentativesamplesofthegroundwater intheaquifer(s)screened.
Piezometersandgroundwatermonitoringwellsmust be installed inaccordancewithprocedure
EPM-SAP-110,"PiezometerandMonitoringWellInstallation andAbandonment" Thisprocedure
isintendedtoprovidesubstantialcompliancewithEPA's"RCRA Groundwater Monitoring
TechnicalEnforcementGuidanceDocument"(1986)and"RCRA Groundwater Monitoring:Draft
TechnicalGuidance(1992).
4.2 WellDevelopment
Thepurposeofmonitoringwelldevelopmentistoremovefineparticlesand residual drilling
fluidfromthefilterpackandthenaturalformationinthevicinityofthescreened interval, and
tosettleandstabilizethematerialadjacenttothewellscreen.Onnewlyinstalled monitoring

wellsandpiezometers,developmentmustbeperformedoroverseenbyaqualified

hydrogeologist.Afieldtechnician,underthedirectionofaqualifiedhydrogeologist can perform

theredevelopmentofolderwells.

4.3 In-SituPermeabilityTesting
Thehydraulicconductivityofaformationcanbedeterminedbyin-situpermeabilitytesting.In-

situpermeabilitytestscanbebroadlyclassifiedasslugtestsandpumptests.Inslugtests,a
"slug"ofwaterorsolid,inertmaterialiswithdrawnorinsertedintoawellsoastodisplacethe
watercolumn,andtherecoveryordrawdownofthewellismeasuredovertime.Inpumping
tests,wateriscontinuouslypumpedfromawellforaperiodoftime,andthedrawdownand
recoveryaremeasuredoveramuchlongerperiodoftime,usuallyinthepumpingwellandin
nearbyobservationwells.In-situpermeabilitytestingmethodsvarywidelyandaredependent
uponboththecharacteristicsofthepumpingandobservationwellsandthehydrogeologyof
thescreenedinterval.Onlyaqualified,experiencedgroundwaterhydrologistmaydesignin-situ
permeabilitytests.Thedesignmustincludethemethodsforperformingthetestaswellasthe
methodsforcollectingandevaluatingthedata.
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4.4 GroundwaterSample Collection

Groundwatersamplingisperformed under theguidanceofthesitehydrologistaccordingto
workplansorworkinstructionstodetermine thechemicalorradiologicalcharacteristicsof
groundwaterintheformation.Typically, the sitehydrologist istheactivitysupervisorforall
groundwatersamplingevents.

Toensurerepresentativesamples,groundwater sampling mustbeperformedinaccordance
withprocedureEPM-SAP-104,"GroundwaterSampling". Because ofthepotentialfor
interferencefromsuspendedsolids,algaeandotherbiological activity,allgroundwatersamples
foroff-siteradiologicalanalysesarefieldfilteredusinga 0.45 micron filter.

Samplesshouldbepreservedusingmaterialsprovidedbythe laboratory (samplebottlespre-
loadedwithacid,orshippedwithampoules).Verificationthatthe pHislessthan2is
performedbythelaboratorypriortoanalysis;itisnotanecessarystep inonsitesample
preparation.

Thedecisiontofiltersurfacewatersamplesforallotheranalysesisdependent upon whether
theobjectiveistoanalyzefortotal(unfiltered)ordissolved(filtered)constituents, andmustbe
specifiedintheActivityPlan.Section6ofthisdocument("AnalyticalMethods") provides

additionalguidanceonfieldpreservation(e.g.filtering,acidifying,coolingto40C)techniques.
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5.0QA/QCSAMPLES

5.1 Introduction
QA/QCsamplesarecollectedandanalyzed toidentifyandassessissuesassociatedwithsample
collection,packaging,transport,laboratory problems, ormatrixinterferences.TheActivityPlan
willidentifytheneedtocollectQA/QCsamples priortoinitiatingsamplingactivities.Thefour
categoriesofQA/QCsamplesaddressedinthis SAP are:duplicates,matrixspike/matrixspike
duplicates,rinsateblanks,andtripand/orfieldblanks. EachsamplingActivityPlanshouldbe
developedwithinputfromthesitetechnicalteamor personnel withsimilarexpertise,andmust
specifyanyrequiredcollectionofQA/QCsamplesbased ondataqualityobjectivesandthe
intendeduseofthedata.

5.2 Duplicates
Duplicatesamplesidentifytherelativeprecisionofmultipleanalyses ofthesamematerial.
Duplicatesdeterminethedegreetowhichdatageneratedfromrepetitive measurements differ
fromoneanother,andarerequestedwhentheactivitysupervisorneeds toknowthepotential
forerrorinanalyzingaparticularmedia(e.g.,soil,groundwater,etc).With regard tothe
groundwatermonitoringprogramandthelonghistoryofsitemonitoring,duplicates arenot
alwaysobtainedduringroutinegroundwatermonitoringevents.Thesitehydrologist is
responsiblefordeterminingwhetherduplicatesamplesmayberequiredfor"non-routine"

samplingevents.

Ifdeterminedtobenecessary,aduplicatesamplewillbecollectedatafrequencyindicated in
theActivityPlan(typically,oneduplicateforeverytensamplessubmittedforlaboratoryanalysis

Duplicatesampleswillbecollectedinsuchamannerastominimizethepotentialforvariance
betweenthe"sample"andthe"duplicate"Duplicatesmaybeidentifiedinsuchamannerthat
thelaboratorydoesnotknowwhichsampleisbeingduplicated.Thecorrelationwillbenoted
onthefacilityformsorinalogbook.

5.3 MatrixSpikes/MatrixSpikeDuplicates
Laboratoriesperformmatrixspike(MS)andmatrixspikeduplicates(MSD)analysesoneach
"batch"ofsamplesanalyzedaccordingtotheirapprovedmethodologies.MSandMSDsamples
areactualsamplesthatare"spiked"withknownconcentrationsofknowncompounds.Ifthe
"spikes"arenotaccuratelyquantified,thesamplematrixcouldhavebiasedtheresultsofthat
sampleforothercompounds.

TheCimarronSitedoesnotroutinelysubmitMS/SDsamplestothelabforanalyses,although
methodologiestypicallyrequirethatthelabrunanMS/MSDsampleatarateofoneper20
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samples.Whennotspecifically submitted bytheCimarronSite,thelabselectswhichsamples
torunforMS/MSD.Sampleson which MS/MSDareperformedaretypicallysamplesthatexhibit
littletonocontamination.Samples with ahighlevelofcontaminationusuallyexhibitlittletono
recoveryofspikedcompound,making such samples uselessforQA/QCpurposes.

ThesubmittalofMS/MSDsamplestothe lab bytheCimarronSiteisnotedontheChainof
CustodyForm.

5.4 EquipmentRinsateBlanks
Anequipmentrinsateblankisasampleofdistilled(analyte-free) waterrunover(orthrough)
thesamedecontaminatedequipmentusedtocollectthe sample. Equipmentrinsateblanksdo
notevaluatethematerialbeingsampled,buttheadequacy of decontamination procedures.
Equipmentrinsateblanksidentifycrosscontaminationofsamples duetosampling(or
decontamination)methods.

Suchblanksaretypicallyanalyzedforthesameparametersasthecollected watersamples.
Withtheextendedsitehistoryonsamplecollectionandnoevidencethat decontamination has
beenaprobleminthepast,equipmentrinsateblanksarenotnormallycollected. Ifequipment
rinsateblanksaredeterminedtobeneededbasedonthedataqualityobjectives and intended
useofthedata,theactivitysupervisorwillspecifythefrequencyatwhichtheywill beobtained.

5.5 TripandFieldBlanks
Tripblanksarepreparedbythelaboratoryandaccompanysamplecontainerstransported to
thesite.Tripblanksremainonsiteun-openedduringsamplingactivities.Tripblanksareused

toidentifyproblemsassociatedwithsamplehandling,packaginganddelivery.Onetripblank
willbesubmittedforeachcoolerthatcontainssamplecontainersshippedovernighttothe
laboratory.

Fieldblanksarepreparedbysitepersonnelandaccompanysamplecontainerstransportedto
thelaboratory.Fieldblanksaresimilartotripblanksinthattheyidentifyproblemsassociated
withsamplehandling,packaging,anddelivery.Fieldblanksaresamplesofdistilledwater
pouredintosamplecontainersbysamplingpersonnel.TheActivityPlanmayspecifytheuseof
fieldblankswhensamplebottlesaretakenfromsiteinventory(ordinarilythecontractlab
suppliessamplebottlesandrarelywouldfieldblanksbeobtained).Whentaken,onefieldblank
willtypicallybesubmittedtothelaboratoryeachdaysamplingisperformed.
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6.0ANALYTICALMETHODS

6.1 Introduction
Soil,sediment,water,waste,andvegetation samples willbepackagedandpreservedin
accordancewithTables6-1and6-2.Chain ofCustody formsmustbefilledoutinaccordance
withprocedureEPM-SAP-111,"SampleIdentification andControl"

Surfacewaterandgroundwatersamplesforoff-site radiological analysesarepreservedinthe
fieldbyfirstfilteringthrougha0.45micronfilterbefore being preserved withsufficientvolume
ofnitricacidtolowerthesampletopH<2.Forallother analyses, dependinguponwhether
theobjectiveisfordissolvedortotalconstituents,filtration with a0.45micronfiltermayormay
notbeperformed.Samplesmustbefilteredpriortopreservation withacidorotheradditives.
Table6-1givesguidanceonfiltering,acidifyingandpreservingsamples withice.These
guidelinesmaybemodifiedpersamplingevent,dependingonthe data quality objectives
(DQO's),workplan,activityplanorworkinstructions.

6.2 Chemical/RadiologicalAnalyses
Table6-3listsacceptableanalyticalmethodsforradiologicalandnon-radiological parameters

forwaterandsoil(includingwaste)samples.

6.3 GeotechnicalAnalyses
GeotechnicalanalyseswillbeperformedinaccordancewithapplicableASTMstandard
methods.Examplesinclude,butarenotlimitedto:

NuclearDensity D2922 Density- SandReplacement D4914
BalloonDensity D2167 MoistureContent(microwave)D4643
MoistureContent(oven) D2216 CorePermeability(constanthead)D2434
CorePermeability(fallinghead)D5084 CompactionbyStandardProctorD 698
CompactionbyModifiedProctorD1557 SoilClassification D2488
AtterbergLimits D4318 FieldSoilpHDetermination D4972

SpecificASTMstandardmethodsshouldbeidentifiedforgeotechnicaltestingpriortosubmitting
samplesforanalysis.IfASTMmethodsarenotavailableorarenotappropriate,othergenerally
acceptedmethodsshouldbespecifiedorproceduresshouldbedevelopedforsuchanalyses.
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Table6-3
AnalicalMethodsforSoil,SolidWastesandWater

TotalOr anic Carbon TOC SW-8469060 SW-8469060
TotalOranicHalo enTOX SW-8469023 SW-8469020
S ecificConductivi EPA120.1 SW-8469050orEPA120.1
TotalDissolvedSolids TDS 160.1
TotalsusendedSolidsTSS 160.2
Ph SW-8469045C SW-8469040BorEPA150.1
Chloride SW-8469056 SW-8469056orEPA300.0
Iron SW-8466010B SW-8466010BorEPA200.8
Mananese SW-8466010B SW-8466010BorEPA200.8
Manesium SW-8466010BorEPA200.8
Sodium SW-8466010B SW-8466010BorEPA200.8
Sulfate SW-8469056 SW-8469056orEPA300.0
Aluminum SW-8466010BorEPA200.8
Ammonia 350.1
Barium SW-846 6010B SW-8466010BorEPA200.8
Cadmium SW-846 6010B SW-8466010BorEPA200.8
Calcium SW-8466010BorEPA200.8
CarbonateBicarbonate SM2320B
Fluoride SW-846 9056 EPA300.0
Nitrate/nitrite EPA353.2
Nitrate SW-8469056 SW-8469056orEPA300.0
Nitrite SW-8469056 SW-8469056orEPA300.0
Mercu SW-8467471A SW8467470A
Phoshate,total EPA365.4
Phoshate,ortho EPA300.0
Potassium EPA200.8
Selenium SW-8466010B EPA200.8
Silver SW-8466010B EPA200.8
Arsenic SW-8466010B EPA200.8
Chromium SW-8466010B EPA200.8
Lead SW-8466010B EPA200.8
Canides SW-8466010B EPA 200.8

Metals SW-8466010B EPA 200.8

Acid/Base/NeutralExtractable SW-8468270C SW-846 8270C

VolatileOranics SW-8468260B SW-8468260B

TCLPmetalsexcetH SW-8461311/6010B
TCLP- H SW-8461311/74711A
TPHGravimetric SW-8469071A
TEPHGC/FID SW-8468015M SW-8468015M
TVPHGC/FID SW-8468015M SW-8468015M
Initabili SW-8461010
Corrosivi SW-8469045C
Reactivi, sulfide ChSW7.3.4.2
Reactivi, canide ChSW7.3.4.2
Uraniumb ICP/MS EPA200.8
TotalUraniumb KPA ASTM-D5174
IsoUranium233/234,235/236,238 DOEHASL-300
secUranium DOEHASL-300 DOEHASL-300
secThorium DOEHASL-300 DOEHASL-300
secRadium DOEHASL-300 DOEHASL-300
asecUranium DOEHASL1900 DOEHASL-300
asecThorium DOEHASL1900 DOEHASL-300
asecRadium
Grossa EPAMethod900.0
Gross EPAMethod900.0
Radium-226 EPAMethod903.10 EPAMethod903.10
Radium-228 EPAMethod904.00
Technetium-99 DOEHASL-300

Page6-4
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SECTION 7 DECONTAMINATION Pae7-1

7.0DECONTAMINATION

Exceptwhendedicatedequipmentis used, sampling equipmentmustbedecontaminated
betweensamplestopreventcontamination ofsucceeding samples.Equipmentrinsateblanks
aidindeterminingtheadequacyofdecontamination procedures, butonlyprovideinformation
"afterthefact"Thefollowingquestionsshould provide thebasisfordevelopingappropriate
decontaminationmethods:

1.Forwhatpurposesarethesamplesbeingcollected andhowimportantisthedata?

2.Couldsomedegreeofcross-contaminationofsamples beaproblem?

3.Whatdecontaminationmethodswillpreventwhatdegree ofcross-contamination?

Asageneralrule,decontaminationofsamplingequipmentforradiological analyses requires
onlyphysicalcleaningofsamplingequipmentbetweensamples(e.g.wipes orpressure washing
withcleanwater).Whenusingsamplingequipmentforchemicalanalyses, decontamination

generallyrequiresscrubbingwithadetergentandtriplerinsingwithdistilledor deionized water.

ASTMStandardD5088,"StandardPracticeforDecontaminationofFieldEquipment Used at
NonradioactiveWasteSites",andASTMStandardD5608,"StandardPracticefor
DecontaminationofFieldEquipmentUsedatLowLevelRadioactiveWasteSites"maybe used

asguidancefordevelopingappropriatedecontaminationmethods.Inlieuofotherspecific
decontaminationprocedures,samplingpersonnelwillfollowprocedureEPM-SAP-107,"Sampling

EquipmentDecontamination"

NOTE:Therequirementsofthissectionpertaintodecontaminationrequirementstoprevent
cross-contaminationofsamples.Additionalrequirementsmayapplyforradiological
decontaminationofequipmentinaccordancewiththerequirementsoftheRadiationProtection
PlanandasdirectedbytheRadiationSafetyOfficer(RSO)ordesignee.
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SECTION 8 DOCUMENTATION Pae8-1

8.0DOCUMENTATION

8.1 FieldandFacilitySample Logbook/Field ParameterForms

Itisimportanttodevelopthorough,narrative descriptions ofcollectedsamplesaswellasthe
conditionssurroundingthesamplingevent. Should therelevanceoradequacyofthedatacome
intoquestioninthefuture,notesrecordedin field orfacilitylogbooksandfieldparameterforms
mayprovidetheneededinformationtojustifyor disqualify databothforitsintendeduseand
otherpurposesforwhichitsadequacymaybeinquestion. Fieldorfacility(sample)logbooks
andfieldparameterformsalsoprovideverificationthat work planswerefollowedandstation
nameswereappropriatelyassigned.

Theindividualscollectingthesamplesshallenterinformation in both afieldandfacility
(sample)logbookorfieldparameterforms.Samplingpersonnel maintain fieldlogbooksand
fieldparameterforms,whereasfacilitypersonnelmaintainfacility(sample) logbooksatthesite.
Thefacilitylogbookconsistsofa3-ringbinderinwhichfieldnotesare kept. Alternatively,

completerecordsofthesamplingeventmaybemaintainedwiththeActivity Plan. The
logbookscontainsufficientinformationsuchthatsamplingconditionsandactivities canbe
reconstructedwithoutrelianceuponmemory.Logbookentriesarewrittenon a per-sample or
per-eventbasisbasedonthetypeofinformation.Forinstance,ifnumerousgroundwater

samplesarecollectedforthesamesetofanalysesonthesameday,analyticalparameters

couldbelistedonetimeforthesamplingevent,butwell-specificinformationwouldbe listed

persample.Informationthatmightbeincludedinthelogbooksincludes,butisnotlimited to:

Dateandtimeofsamplecollection
Samplestationname
Intervalanddepthofsample,ifapplicable
Fieldmeasurements(e.g.,pH,conductivity,temperature,dissolvedoxygen,
oxidation/reductionpotential,etc)orobservations
Variancesfromtheworkplanforthesamplingevent
Waterlevelandtotaldepthmeasurements,ifapplicable
Wellpurgingvolumeandtechnique,ifapplicable

Allentriesaremadeinindelibleink,signed,anddated.Ifanincorrectentryismade,the
informationiscrossedoutwithasinglestrikemarkinitialedanddatedbytherecorder.Thesite
hydrologistorassignedprojectmanagermustapproveallvariancesfromtheworkplan.
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SECTION 8 DOCUMENTATION Pae8-2

8.2 ChainofCustody

TheChainofCustody(COC)provides physical evidenceofsamplecustody.Fieldpersonnelwill
initiateaCOC,andsubsequentpersons receiving andrelinquishingthesampleswillsign,date,
andnotethetimeoftransferontheCOC (commercial shipperssuchasFedExandAirbornewill
notsignChainofCustodyForms,soshipping containers aresealedpriortotheirpickup).The
COCremainswiththesamplesinthesealedshipping container duringhandlingbytheshipping
company.ChainofCustodyformswillbefilled, out andusedinaccordancewithprocedure
EPM-SAP-111,"SampleIdentificationandControl".
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SECTION 9 SAMPLEPACKAGING Pae9-1

9.0SAMPLEPACKAGING AND SHIPPING

Samplepackagingandshippingprocedures shouldcomplywithUSEPAspecificationsandUS
DepartmentofTransportationregulations. Samples shouldbepackagedandshippedwithin24
hoursofcollectioninaccordancewithprocedure EPM-SAP-112, "SamplePackagingand
Shipping".
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APPENDIX A STANDARD OPERATING PageA-1
PROCEDURES

SAMPLINGANDANALYSIS PLANSTANDARDOPERATINGPROCEDURES

Procedure Issued RevisionNo.
EPM-SAP-101- SurfaceSoilSamlin A ril7 2011 Revision0
EPM-SAP-102- SedimentSamlin A ril7 2011 Revision0
EPM-SAP-103- SurfaceWaterSamlin A ril7 2011 Revision0
EPM-SAP-104- GroundwaterSampling April7,2011 Revision0
EPM-SAP-105- VeetationSamlin A ril7 2011 Revision0
EPM-SAP-106- DirectPushSoilSampling April 7,2011 Revision0
EPM-SAP-107- SamplingEquipment April 7,2011 Revision0

Decontamination

EPM-SAP-108- ExcavationSoilSamlin A ril7 2011 Revision0
EPM-SAP-109- Drilling- SubsurfaceSoil April7,2011 Revision0

andBedrockSampling

EPM-SAP-110- Piezometerand April7,2011 Revision 0
MonitoringWellInstallation
AndAbandonment

EPM-SAP-111- SampleIdentificationand April7,2011 Revision 0
Control

EPM-SAP-112- SamplePackagingand April7,2011 Revision0
Shiin




