


1ANINTRODUCTIONTOTHEFIELDOFRADIOACTIVEWASTE

MANAGEMENT1

1.1GeneralDefinitionofRadioactiveWaste,1
1.2NatureandMagnitudeoftheWasteManagement

"Problem",3

1.3NationalCharacterofRadioactiveWasteManagement,7
1.4LegacyofPastDiposalofRadioactiveWastes,8

1.5CurrentStatusandProblemAreas,11

1.6RadioactiveWasteManagementImplicationsof
Accidents,12

1.7FutureDirectionsandPractices,17
References,23

2RADIOACTIVEWASTEFORMS24

2.1Introduction,24

2.2SourcesofRadioactiveWaste,25
2.3High-LevelWaste,28

2.3.1SpentFuel,29
2.3.2CommercialHigh-LevelWaste,34

2.3.3DefenseHigh-LevelWaste,38
2.4TransuranicWaste,40

2.5Low-LevelWaste,42

2.5.1NuclearPowerReactors,43
2.5.2Institutions,47



2.5.3Industry,49

2.5.4Government,51

2.6UraniumMineandMillTailings,51
2.7PhosphogypsumWastes,59

References,59

3REGULATIONANDSITINGOFWASTEMANAGEMENT
FACILITIES62

3.1HistoricalPerspective,62

3.2RegulatoryFrameworkforGovernmentControl,79
3.3High-LevelWasteManagementProgram,87

3.4TransuranicWasteManagementProgram,107

3.5Low-LevelWasteManagementProgram,110
3.6UraniumMillTailingsManagementProgram,115

3.7PhosphogypsumWasteManagementProgram,117

3.8DecontaminationandDecommissioningWastes,117
3.8.1PlannedDecontaminationand

Decommissioning,117

3.8.2DecontaminationandDecommissioning

WastesfromAccidentRecovery,118
References,121

4PUBLICHEALTH,ENVIRONMENTAL,ANDSAFETYASPECTS

OFRADIOACTIVEWASTEMANAGEMENTPRACTICES124

4.1CharacterizationoftheRadioactiveWasteSource,125

4.2MobilizationoftheSource,125
4.3DispersionalongEnvironmentalPathways,127

4.4ImpactonBiotaandHumans,131

4.5ProgramtoMitigateImpactofWasteDispersion,132

4.6RegulatoryProgramtoMitigateImpactatRadioactive
WasteManagementFacilities,133

4.6.1LicensingandRegulatingWasteManagement
Facilities,133

4.6.2ApplicationofNEPAProcesstoRadioactive

WasteManagement,135
4.6.3PerformanceObjective/Prescriptive

Requirements,139
4.6.4ApplicationoftheALARAConcept,141

4.7UseofEngineeredControlstoMinimizeEffluentRelease

and/orPersonnelExposure,142

4.8RadiologicalMonitoringPrograms,144
4.8.1BaselineRadiologicalMonitoringProgram,145

4.8.2OperationalEnvironmentalMonitoring

Program,145



4.8.3EffluentMonitoringProgram,147

4.9RadiationProtectionPrograms,148

4.9.1RadiationSafetyOfficer,148

4.9.2ManagementCommitmenttoAchieving
ALARA,148

4.9.3ManagementAuditandInspectionProgram,149
4.9.4SecurityProgram,150

4.9.5RadiationSafetyMonitoringPrograms,150
4.9.6TrainingProgram,154

4.10ProgramstoMitigateEffectsofAccidentsandNatural
Catastrophes,155

4.10.1PotentialAccidentsatWasteManagement

Facilities,155
4.10.2AccidentAnalysis,155

4.10.3TransportationAccidents,157
4.10.4SafetyAnalysisReport,157

References,158

5LOW-LEVELRADIOACTIVEWASTEMANAGEMENT

TECHNOLOGY160

5.1Low-LevelWasteGenerationSourcesandForm,161
5.1.1MajorLow-LevelWasteGenerationSources,161
5.1.2Low-LevelWasteForms,162

5.2CollectionandSegregationofLow-LevelWaste/Waste
Classification,163

5.3Waste-ProcessingTechnologies,165

5.4LiquidandSemisolidTreatmentTechnologies,167

5.4.1LiquidTreatmentTechnologies,167
5.4.2SemisolidTreatmentTechnologies,182

5.5DrySolidTreatmentTechnologies,184
5.6IncinerationofRadioactiveWastes,188

5.6.1TypesofIncineratorsforCombustionof
RadioactiveWastes,191

5.7StorageofRadioactiveWaste,204

5.7.1StorageofLow-LevelWasteandRemedial
Wastes,204

5.7.2SpentFuelStorage,205

5.8PackagingandTransportofRadioactiveWaste,211

5.8.1RegulationofRadioactiveWastePackagingand
Transport,212

5.8.2RadioactiveWastePackaging,213

5.8.3ShipperRequirementsandConstraints,225
5.8.4TransportModesandRoutes,227

5.8.5TransportProceduresandResponsibilities,228

References,229



6RADIOACTIVEWASTEDISPOSALTECHNOLOGY232

6.1OverviewofViableWasteDisposalTechnologies,232
6.2DisposalSiteSelection,235

6.2.1SelectionofSitesforLandDisposalofLow-Level
Waste,235

6.2.2SelectionofSitesforDisposalofTailingsandOther

SemisolidWastes,239

6.2.3SelectionofSitesforDisposalofHigh-Level

RadioactiveWastesinGeologicRepositories,242
6.3DisposalSiteCharacterizationandLicensing,246

6.4DisposalFacilityDesignandConstruction,251

6.4.1Low-LevelWasteNear-SurfaceDisposalFacility
Design,251

6.4.2TailingsImpoundmentDesign,255

6.4.3GeologicRepositoryDesign,256
6.5DisposalFacilityOperation,257

6.5.1Low-LevelWasteNear-SurfaceDisposalFacility

Operation,257

6.5.2TailingsImpoundmentOperation,259
6.5.3GeologicRepositoryOperation,260

6.6DisposalFacilityClosure,260

6.7PostclosureCareandInstitutionalControlPhases,263
6.8LandBurialTechnology,264

6.8.1Near-SurfaceDisposal,265

6.8.2IntermediateDepthDisposal,279
6.8.3MinedCavities,279

6.9SurfaceImpoundments,280

6.10GeologicRepositories,285
6.10.1GeneralRepositoryDescription,286

6.10.2WasteIsolationPilotPlant,291
6.11UndergroundInjectionDisposalWells,291

6.11.1DesignConcepts,292

6.11.2GeneralRepositoryDescription,293

6.12OceanDisposal,293
6.12.1OceanDisposalofLow-LevelWaste,293

6.12.2SubseabedDisposal,294

6.13SpaceDisposal,296

6.13.1DesignConcept,296

6.14OtherDisposalConcepts,298
6.14.1VeryDeepHole,299

6.14.2RockMelt,299
6.14.3IceSheet,300

6.14.4Transmutation,301

References,302



7REMEDIATIONANDSTABILIZATIONOFRADIOLOGICALLY

CONTAMINATEDSITES304

7.1HistoricalPerspective,304

7.1.1DecommissioningofNuclearFacilities,304

7.1.2RemediationofRadiologicallyContaminated
Sites,306

7.2CurrentStatusofContaminatedSites,308

7.3CharacteristicsofContaminatedSites,309

7.4RemediationProgramsConductedbytheEnvironmental
ProtectionAgency(EPA),309

7.5RemediationProgramsConductedbytheDepartmentof

Energy(DOE),310
7.6IndustrialRemediationPrograms,321

7.7RemediationStandardsandCriteria,323

7.7.1CriteriaforRadium-ContaminatedSites,324

7.7.2CriteriaforUranium-andThorium-Contaminated
Sites,327

7.7.3CriteriaforSitesContaminatedwithOther

RadiologicalConstituents,327
7.7.4ImpactofProvisionsofSuperfundAmendmentsand

ReauthorizationActof1986(SARA),329
7.8GenericRemedialApproach,330

7.8.1IdentificationofContaminatedSitesand

PrioritizationforCleanup,330
7.8.2PlanningRemediationProgramComponents,331

7.8.3CharacterizationoftheSite,332
7.8.4DefinitionandAssessmentofRemediationand

DisposalAlternatives,334

7.8.5SelectionandSupportofPreferredAlternatives,339
7.8.6PerformanceoftheRemediationProgram,342

7.8.7PostremediationMonitoringandMaintenance,343
7.8.8FinalDispositionofSite,343

7.9RemediationAlternatives,344
7.9.1NoAction,344

7.9.2CompleteRemovalofContaminatedSoiland

StructuretoRelevantCleanupStandards,346
7.9.3StabilizationoftheSitewithaCleanCover

Material,348

7.9.4CombinationofPartialSoilRemovalandApplication
ofaStabilizationCover,350

7.9.5OnsiteTreatmentofContaminatedWastestoReduce

Toxicityand/orMobilitytoAcceptableLevels,352
7.9.6RelocationofOnsiteorNearbyReceptorsand

RestrictionsonFutureUseoftheSite,354



7.10WasteDisposalAlternatives,355

7.10.1OnsiteDisposalinaSecureEngineeredLandfill,355

7.10.2OnsiteTemporaryStorage,356

7.10.3OnsiteEngineeredPermanentStorage/Disposal,357

7.10.4OffsiteDisposalinExistingCommercialBurial
Site,358

7.10.5OffsiteDisposalinNewBurialSite,360

7.10.6DisposalinConjuctionwithOtherRemediation

Wastes,361
7.11TechnologyofRemediationandClosure,365

7.11.1RemovalandDisposalofContaminatedWaste

andSoil,367

7.11.2TreatmentandConditioningTechnologies,370
7.11.3ControlthroughUseofOnsiteEngineered

Technologies,375

References,399

APPENDIXES

AGlossaries401

A-lGlossaryofTerms,401

A-2GlossaryofAbbreviationsandAcronyms,410

BRadiologicalAssessmentComputerCodes414

CUncontrolledHazardousWasteSiteRankingSystem

(HazardRankingSystem―HRS)418

DCurrentStatusofInterstateCompactsandIndependent
Large-Volume-GeneratingStates429

INDEX437




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

