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ABSTRACT

This document presents technological and analytical methods development activities required to

characterize, process, and dispose of Hanford Site wastes stored in underground waste tanks in

accordance with state and federal environmental regulations. The document also lists the need date,

current (fiscal year 1989) funding, and estimate of future funding for each task. Also identified are the

impact(s) if an activity is not completed. The document integrates these needs to minimize duplication

of effort between the various programs involved.
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EXECUTIVE SUMMARY

This Technology Program Plan (TPP) addresses the tasks necessary for tank farm waste

characterization. Knowledge of waste characteristics and properties is necessary to support the needs

of the Grout Treatment Facility (GTF), Hanford Waste Vitrification Plant (HWVP), double-shell tank

(DST) waste pretreatment and retrieval, single-shell tank (SST) current management and disposal

issues, Plutonium-Uranium Extraction (PUREX) Plant transuranic (TRU) removal from neutralized

cladding removal waste (NCRW) issues, tank farm process engineering (TFPE), and tank farm

technology.

The TPP reviewsexistingsamplingmethods,documents,andpreviouslyidentifiedsan_pling

needs,ltidentifiesdeficienciesandduplicationofeffortand recommendssystemchangesand

developmentplansforefficienttankwastecharacterization.Thisincludesobtaining,transporting,

analyzing,archiving,anddatamanagingthesamplesfollowingtheNQA-I* documentation

requirements.Schedulesthatstatethestatusofthepastfiscalyear(FY)samplingefforts,planned

samplingforthecurrentFY,and futuresamplingarealsocontainedinthedocument.The TPP will

berevisedannually.The currentFY samplingschedulewillberevisedasnecessary.

Section1.0identifiestheobjectivesoftheTPP. Analyticaldevelopmentissuesarediscussedin

Section2.0.InsitucharacterizationandsamplingmethodsdevelopmentaredescribedinSections3.0

and4.0,respectively.Section5.0discussessampletransportationand storage.Samplecontroland

databasemanagement issuesareincludedinSection6.0.Section7.0presentsa sampleschedulefor

*ANSI/ASME, 1983, Quality Assurance Program Requirements for Nuclear Facilities, NQA-1,

American National Standards Institute/American Society of Mechanical Engineers.
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FY 1989andapreliminaryscheduleforoutyearsampling.Section8.0addressestheroleofQuality

Assurance(QA)intankwastecharacterization.Section9.0addressescharacterizationplanning.

Section10.0liststheoverallprogramneedsandintegratestheTPP tasksthatprovideforthose

needs.Inaddition,Section10.0containsan integratedscheduleandcostrollupsbyprogram.
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TANK FARM WASTE CHARACTERIZATION
TECHNOLOGY PROGRAM PLAN

1.0 OBJECTIVE

The primary objective of this Technology Program Plan (TPP) is to provide documentation of the
required technology, resources, equipment, and plans to integrate single-shell tank (SST) and double-
shell tank (DST) sampling and characterization. Planned activities through fiscal year (FY) 1994
support Grout Treatment Facility (GTF), Hanford Waste Vitrification Plant (HWVP), DST waste
pretreatment, DST waste retrieval, SST current management and disposal issues, neutralized
cladding removal waste (NCRW) issues, tank farm process engineering (TFPE), and tank farm
technology. This TPP is intended to integrate sampling and characterization activities into a
comprehensive, cost-effective characterization program.

Section 10.0 summarizes the program needs and the development tasks. Integrated schedules
and cost summaries are provided for program planning.
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2.0 ANALYTICAL METHODS

2.1 GENERAL ANALYTICAL CAPABILITIES

Most analytical methods for the characterization of tank farm wastes are available at
Westinghouse Hanford Company's (Westinghouse Hanford) Resource Conservation and Recovery
Act (RCRA) Analytical Laboratory (AL) and Process Chemistry and Engineering Laboratory (PCEL)
Sections in the Chemical Processing Division. These laboratories are all located in the 222-S facility
and are collectively referred to as the 222-S laboratories. The Pacific Northwest Laboratory (PNL),
operated by Battelle Memorial Institute, can perform many of the same sample analyses as well as
provide more complete organic and rheological analyses.

Tank farm samples are generally analyzed at AL. Routine TFPE samples containing no solids
and requiring no special sample preparation are submitted directly to AL. All other tank farm waste
samples are sent to the Process Chemistry Laboratories (PCL) Unit of PCEL. The PCL performs the
necessary sample preparation and submits samples to the Research Support Unit of AL. The PCL
performs most physical analyses and evaluates and documents all analytical results. The AL
performs ali routine chemical and radiochemical analyses of tank farm samples (e.g., ion
chromatography (IC), inductively coupled plasma (ICP), gamma energy analysis (GEA)). The
Analytical Systems Laboratories (ASL) Unit of PCEL is responsible for the development of new
analytical methods and also performs some nonroutine analyses.

Current analytical capabilities at Westinghouse Hanford and PNL are shown in the analytical
capabilities matrix (Tables 2-1 and 2-2, respectively). Detection limits given are generally
representative of detection limits for tank farm samples; exceptions are noted. Problems encountered
with some of the methods are briefly described in the analytical capabilities matrix and are also
discussed in Section 2.2. Current analytical capabilities at Westinghouse Hanford need to be
upgraded to incorporate RCRA quality control protocols and test methods where applicable.

2.2 ANALYTICAL DEVELOPMENT NEEDS

Several analytical problems and development needs are discussed which must be resolved before
the following wastes can be processed for disposal:

• Neutralized current acid waste (NCAW)

• NCRW

• Double-shell slurry/double-shell slurry feed (DSS/DSSF)

• SST wastes

• Plutordum finishing plant (PFP) waste

• Complexant concentrate (CC) waste

• HWVP Feed.

2-1
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New regulationsprovideforcredibleanalyticaldataonany sampletakentocharacterizewaste
materialforhazardous,nonradioactivecomponentsbyrequiringtheuseoforcorrelationto
measurementmethodsacceptedby theU.S.EnvironmentalProtectionAgency(EPA).Inaddition,
draftU.S.DepartmentofEnergy(DOE) Ordershavebeenreceivedwhichrequireconformanceor
equivalencytoacceptedstandardmethodsforradionuclidequantitation.

Implementationoftheprotocolsrequiredtoprovideanalysesequivalenttoa commercial
laboratory participating in the "Contract Laboratory Program" (CLP) as defined by EPA and RCRA
document SW-846 as administered by the Washington Department of Ecology (Ecology) is in
progress. These protocols are acceptable by consensus of Washington State and EPA regulators.
However, significant changes are required in documentation, sample handling, and analysis to
complete implementation of the protocols. Deviations from strict compliance with CLP requirements
will be documented and negotiated with regulators to ensure that valid analytical results will be
produced. Deviations will usually arise due to the nature of the wastes, matrix interferences, and the
need to limit radiation exposure to personnel.

Analytical development needs include the following:

• Development of a generic solids dissolution method with hot-cell application for tank farm
waste samples to permit analysis of insoluble solids

• Removal of sodium from samples for ICP and IC to reduce problems experienced when using
such instrumentation

• Transferal of organic analytical methods from PNL to Westinghouse Hanford to support GTF,
HWVP, and other performance assessments

• Development of methodology to measure hazardous waste constituents

• Development of a mercury analysis method

• Development of methodology to determine the rheological properties of NCAW and other
wastes

• Development of methodology to measure the TRU content in NCRW sludge

• Development of a thermal conductivity determination method

• Improvement of the thermal titration method to analyze hydroxide and aluminum in CC
waste

• Hot-cell adaptation of the method for the determination of carbon-14 (14C) in wastes

• Development of remote methods for sample preparation and analysis.

The full characterization of wastes requires the development of methods for dissolution of solids.
Problems have been encountered in dissolving SST and DST wastes using the acid dissolution
methods or potassium hydroxide fusion techniques normally used by PCEL. A high-temperature,
high-pressure technique using a Parr* bomb has undergone limited testing for dissolving NCAW
solids but requires handling of the sample outside of the hot cell, which increases radiation exposure

*The Parr Instrument Company, 211 Fifty-Third Street, Rolinel Illinois.
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tolaboratorypersonnel.An acidleachdissolutionwas usedatPNL todissolveNCAW for
transuranic(TRU) analysisbutthemethodistimeconsumingandinvolvestheuseofperchloricacid,
whichcannotnow beusedatthe222-Slaboratories.A methodforthedissolutionofsolidsisrequired;
differentmethodsmay benecessarytodissolvesolidsfordifferentchemicalanalyses.Severalfusion
methods,includingpotassiumhydroxideand sodiumperoxidefollowedby hydrochloricacid
dissolution,weretestedinFY 1988withinconclusiveresults.Althoughsome improvementinsolids
dissolutionwas reali_edwiththesemethods,thetechniqueprovedunreliable.Therefore,these
methodscannotbeconsideredviableforroutineoperation.

Two microwavedissolutionsystemshavebeenpurchasedforevaluationinFY 1989.Tests
performedatSRL havedemonstratedgoodsuccessontestsperformedon theirwastes.Technology
developedinSRL willbeusedasabasisfordemonstrationshere.

Regulationshaveincreasedtheneedtoimplementstandardmethodsofanalysesforboth
radionuclideandhazardousanalytes.Theseprotocolsarenecessaryforgroutprocessingformulation
development,performanceassessment,and regulatoryassessment.A qualityassurance(QA)plan
forlaboratoryoperationwhichincludesthespecificitemsidentifiedintheregulationstsrequired.
An analysisplanisrequiredforeachprogramtomeetspecificrequirementsofanalytesand
conditionsuniquetotheprogram.

Proposeddeviationsfromstandardproceduresmust bedocumentedandnegotiatedwith
regulatoryagenciesbeforeuse.Deviation_foroperationinhotcellsarebeingidentifiedwhichwill
provideaccuratedataformercury,cyanide,andsulfidedeterminations.A majorlaboratoryupgrade,
includingadatamanagement upgrade,iscurrentlybeingperformedon theimplementationofRCRA
proceduresinthe222-Slaboratories.Thisupgradeisexpectedtorequirea significantoutlayof
capitalfunding.

Eachoftheprogramsreceivinganalyticalsupportwillneedfullprotocoldataoncertainsamples.
Thesame levelofcontroland documentationwillnotbe requiredforprocesscontroldata.
Availabilityofprotocolanalyseswillberequiredforeachofthewastetypespreviouslyidentifiedin
thissection.

AnalyticalrequirementsforHWVP wastecharacterizationhavebeendefinedanddocumented.
Testingofmethodsforapplicabilitytowastematricesmust beperformedbeforeroutinesupportis
required.

Rheologicalmeasurementsareneededbyretrievaland HWVP forequipmentdesign.The
measurementsareneededforwashedNCAW samplesand HWVP feedsamplesasafunctionofboth
feedconcentrationandformicacidaddition.

Detectionlevelsforthedeterminationofchlorideand fluoridemust bedecreasedtoabout

Ix 10"4M_.The oxidationstateofcertainelementsalsoaffectsthesuitabilityofmaterialsforHWVP
feed.Chromium and noblemetalshavebeenidentifiedasconcerns.

Carbon-14isan environmentallyimportantradionuclidebecauseofitslonghalf-lifeandmobility
inthegroundwater.

The analyticalmethodforI¢Cinsolutionhasbeendevelopedand transferredtoAL.
A demonstratedsystemwhichcanbeperformedinahotcellcontinuesasa neededcapability.
Currentcommercialunitsareinappropriateforremoteoperationbecausetheinstrumentsaretoo
largeandrequirehands-onassemblyand adjustment.

2-16
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Remoteanalysissystemsshouldbeevaluatedforroutinesamplepreparationandanalyses.
ThesesystemswouldreduceradiationexposuretolaboratorypersonnelbyreducingtheamountOf
necessarysamplehandling.A systemsuchasflowinjectionanalysis(FIA)couldbeimplementedto
performlabor-intensivetaskssuchastheseparationstepsrequiredtopreparesamplesforplutonium,
americium,and neptuniumanalysis.Othersystemsshouldalsobeevaluated.As thenumber of
samplessubmittedforanalysescontinuestoincrease,thejustificationforautomatedlaboratory
systemstorelievelaboratorypersonneloflabor-intensivetasksalsoincreases.

Implementationofthedelayedneutronactivationanalysissystem(DNAAS) isunderway.
A demonstrationofthesystemon onewastesampleshowedthatitwillprovideplutonium
concentrationmeasurementstomuch lessthanthe100l_Ci/gTRU level.The DNAAS isexpectedto
providethecapabilityforrapidplutoniumanalysisofsolid,liquid,orslurrysamples.Samplesneed
notbedissolvedforanalysis.The applicabilityofthismethodisbeingevaluatedforTRU analysisof
NCAW supernatant,washwater,unwashed/washedsolids,and HWVP feedsamplesfromthe
pretreatmentprocessatB Plantbecauseitcouldprovideanalysiswithintherequired8-hturnaround
time.Thismethodshouldbe applicabletoalltankfarmsamples.

OtheranalyticalneedsandplansformethodsdevelopmentarediscussedinSection2.3.

2.3 DEVELOPMENT PLANS

The tasksidentifiedbelowarethosenecessarytosupportwastecharacterization.Estimatedcosts
aregiveninFY 1989dollarsanddonotincludecapitalequipmentcosts,whicharelistedseparately.
Tasksarealsocross-referencedtotheHanfordWaste Management TechnologyPlan(HWMTP).

2.3.1 Arsenic, Mercury, and Selenium

Thistaskprovidesfortheimplementationofprocedurestoanalyzeandreportmercury,arsenic,
andselenium.Methodsfortheanalysisofarsenicand seleniuminSST and DST wasteshavebeen
developed.MethodologyformercuryanalysiswillbedevelopedinSection2.3.19.Thistaskis
consideredcomplete(FY 1988).

2.3.2 Sulfide and Cyanide

AnalyticalprocedurestodetermineconcentrationsofsulfideandcyanideinDST wasteswillbe
developedtosupportGTF, HWVP, and SST characterization.The cyanideandsulfidemethodswere
testedonlow-and intermediate-activitysamples.The cyanidemethodwas successful;thesulfide
methodneedsadditionaldevelopment.Additionalmodificationstobothme_hodsarerequiredto
providecapabilityforhot-celloperation.DocumentationofdeviationsfromRCRA proceduresmust
becompletedanddemonstrationsofequivalencymustbeperformed.

2-17
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EstimatedCost($000) 54 (wp), i9 (HL) ........
Needdate'iFY) 1989

Program(s)su,_?ortedGTF, HWVP, SSr characterization ". '
HWMTP tasks DST-3.2

, li . , ,, , . , ,

Predecessortask None

ImPactifnotdone " IncompletecharacterizationofDS'P wasteswilla_ectgroutformula-
tionstudies.The inabilitytoaccuratelymeasuretheseanalytesmay
resultinchemicalincompatibilitywiththeHWVP process.

2.3.3 Toxicity Characteristic Leaching Procedure

Toxicity characteristic leaching procedure (TCLP) capability is being developed for routine use to
analyze for the leachability of silver, arsenic, barium, cadmium, chromium, mercury, lead, and

selenium. The EPA is expected to substitute the TCLP for the extraction procedure toxicity
(EP toxicity) method being developed in Section 2.3.33.

EstimatedCost($000) 15(WP) .............

Need date(FY) ' 1990............

Pr'ogram(s)support'edGTF, SST characterization ....

H_VMTP tasks DST-3.2

Predecessortask None

Impactifnotdone 'Regulatoryrequirementswill'"nosbemet iftheF.PAsubstitutesthe
TCLP fortheEP toxicitymethod.

2.3.4 Organics

A method for analyzing total organic halides in DST wastes is being established in the
222-S laboratories for routine use. Equipment for this methodology has been ordered and will be
installed when received. Methods for analyzing chelators, complexants, and extractable organics are
currently undergoing further development at PNL. When development has been completed, these
methods will also be transferred to the 222-S laboratories and implemented. These analytical
capabilities are necessary for GTF and HWVP technology development. Methods transferal and
equipment procurement transactions will be documented.

EstimatedCost($000) 19(WP),33'9(EK)

Need date(FV) i989 .....
, . .=

Program(s)supported GTF, HWVP, CC pretreatment
HWMTP tasks DST-3.2 .....

, ., . = ,

Predecessortask None

impactii'notdone IncompletecharacterizationofH_vvP feedmay 'resultinimpr'oper
HWVP equipmentdesignandmay affectfinalglassquality.
PerformanceassessmentforGTF may notbepossible.Thismay result
inGTF processingdelaysand plantshutdowns......
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2.3.5 Solids Dissolution

All samples submitted to AL for analyses must be fully in solution to perform complete analyses.
Di/_culties have been encountered, most recently in NCAW samples, in fully dissolving SST and DST
waste samples• Attempts to dissolve solids by using a Parr bomb at high temperature and pressure
have proven unsuitable for routine use on NCAW samples.

A generic solids dissolution method for SST and DST wastes must be developed. Sodium peroxide
fusion and potassium hydroxide fusion solids dissolution methods similar to those used at the SRL
were investigated but proved to be unreliable for Hanford wastes. Microwave dissolution systems
have been received, and testing has been funded for FY 1989. More than one dissolution method may
be necessary to accommodate all waste types and analytical requirements.

EstimatedCost($000) 36(HL)

Need date(FY) ' 1989 . ........

Program(s)supported HwvP, NCAW pretreatment,cC pretreatment,SST characterization,
tankfarmtechnology(alsosupportsallotherprograms)

HWMTP tasks. DST-3._. ..........

Predecessor task None

Imp'act'ifnotdone Characterizationofsometankfarmwastetypeswillbeincomplete
becauseoftheinabilitytodissolveallsolidspresentinwastesamples.
Incompletedissolutionmay leadtogreateruncertaintiesinthree
areas:formulationsforGTF andHWVP, heatloadingcalculations,
andestimationoftheenvironmentalimpactoffinalwasteforms.

....

2.3.6 Separation Technology for Ion Chromatography
and Inductively Coupled Plasma

Two problems have been encountered with Separation Technology for IC and ICP: (1) matrix
interferences have resulted in difficulties with the analysis of chloride, fluoride, and sulfate and
(2) the large amounts of sodium and aluminum in DST and SST wastes cause operational difficulties,
increase instrument downtime, and adversely affect detection limits for cations by ICP analysis.
Nitrate removal could also enhance IC performance for minor anions. This task provides for the
development of a routine sodium removal method that does not remove analytes to be measured. This
will improve detection limits for chloride, fluoride, and sulfate, trace heavy metals (e.g., silver, lead,
cadmium, platinum) and other analytes. Also included in the scope of this task is the evaluation of
the applicability of the IC to other analyses.
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EstimatedCost($000) 63 (HL)

Needdate(FY] 1990 ........................

l_rogram(s)support_i GTF,'HWVP, NCAW pretreatment(supportsallotherprogramsby
improvinglaboratoryoperations)

HWMTP tasks ' DST-3.2..............

Predecessortask None
iii ii,,,i, ii

Impactifn0tdone I£chlorideandfluoridedetectionlimitsarenotreduced,conservative
estimatesmust beusedtoevaluatethecorrosioneffectsofanyrecycle
streamson HWVP equipment.Thiscouldsignificantlyincreaseequip-
ment costs.OperatingproblemsandfrequentreplacementofIC
columnsfromsodiumloadingproblemswillcontinue.Heavy metals
andothermetals(barium,chromium)areofenvironmentalconcern
andmay notbedetectedtorequiredlevelsifmatrixinterferencesare
notremoved.

.............

2.3.7 Carbon

Threecarbonanalysismethodsrequiredevelopmentormodificationtomeettankfarm
characterizationneeds:(1)14C,(2)totalorganiccarbon(TOC),and(3)totalcarbon(TC).Current
14C,TOC,andTC methodsrequirethedissolutionofthesolidswhichresultsincarbonloss.New
methodsthatcanbeperformeddirectlyon solidsina hotcellneedtobedeveloped.Among the
methodstobeevaluatedarea persulfateoxidationmethodandthedirectoxidationofsolidsina
furnace.

Hot-cellmethodologyforL4CisbeingdevelopedatAL. Additionalfundingisplannedtobe
allocatedforhot-cellcarbonmethodologydevelopmentatPNL inmid-FY 1989.

EstimatedCost($00o) 20 (HL)fort4C atAL, 52(HL)forcarbonanalysis....

CENRTc_ ($000) ..... 40 ...................

Need date (FY) ' ' 1989 .........

Program(s)supported t4CsupportsGTF, HwvPI NcAW pretreatment,CC pretreatment,
and SST characterization;TC andTOC supportHWVP

m i , ,,

HWMTP tasks DST-3.2

Predecessortask None .......

Impactifnotdone Ifa'rnethodfortheanalysisof14CisnotdevelopedatAL, samples
wouldhavetobetransportedtoPNL foranalysiswherea methodis
available.Delaysinobtainingresultsmay occurandoverallcosts
wouldbehigher.The inabilitytodetectTOC andTC [nDST andSST
wastesmay resultinimproperHWVP equipmentdesignand may
affectfinalglassquality.

........

2.3.8RheologicalEvaluationofNeutralizedCurrentAcid Waste

" Thistaskprovidesfortheadaptationand installationofa Haake viscometerina hotcellatPNL
toobtaintheologicalcharacteristicsofNCAW andotherwastes.Thistaskwas completedinFY 1988.
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2.3.9 Automated Laboratory Analysis Systems

This task provides for the development of systems such as the Zymark laboratory robot system
and FIA, currently available at Westinghouse Hanford laboratories, for routine use in the analysis of
some samples. These systems will reduce radiation exposure of laboratory personnel consistent with
as low as reasonably achievable (ALARA) principles and provide faster, more efficient analyses. The
elemental separations necessary for the determination of plutonium, americium, and neptunium in
DST waste samples is one possible application for FIA. A study to examine other remote analytical
systems, estimate costs and benefits, and provide a schedule for further development will also be
conducted.

EstimatedCost(S000) 137(HL)inFY 1990 ...................

Needdate(FY) 19'90 .........

Program(sisup'ported'GTF,NCAW pretreatment,tankfarmtechnology,TFPE (also""
supportsallotherprograms)

i i , i ml |,l i| i . l. |, i

HWMTP tasks DST-3.2

Predecessortask None ........

'Impactifnotdone Labor-intensivemethodswillcontinuetobeused.With an increasein
thenumber ofsamplesexpectedand thelackoflaboratorypersonnel,
delaysinobtainingresultscouldoccur........

2.3.10 Delayed Neutron Activation Analysis System

During F¥ 1987, the DNAAS was implemented, the californium source installed, and the
equipment demonstrated on a single sample. Additional development work will be necessary to
provide routine analysis for plutonium in DST wastes. This method is necessary because it will
provide an analysis of NCAW supernatant, wash water, unwashed/washed solids, and
HWVP/GTF feed samples from B Plant pretreatment within the required B Plant flowsheet
turnaround time of 8 h from the time the 222-S laboratories receive the samples. The application of
this method for the analysis of americium and nonradioactive heavy metals should also be
investigated.

EstimatedCost($000) 79(HL)
,, ,, ,i,.,, ,. , , .

Needdate(FY) 1992
i r,, ii , ,.,.

Program(s)supported HWVP, NCAW pretreatment,tankfarmtechnology,TFPE, GTF (also
supportsallotherprograms)

,. • ,, , . i . .

HWMTP tasks DST-3.4

Predecessortask None

Impactifnotdone Ifthismethodisnotfullydeveloped,continuedlengthyanalysesfor
TRU contentofHWVP and GTF feedfromB Plantpretreatmentwill
be required.ThiscouldforcecurtailmentorshutdownofB Plant
retreatmentactivities.Also,doseratestolaboratorypersonnelwould
e greater.
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2.3.11 Key Radionuclide Selection for Single-Shell
Tank Characterization

Radionuclides essential to environmental performance assessment are being selected for
analysis. These radionuclides are being selected because of their solubility and/or long half-life.
Documentation of the rationale and justification of the radionuclide selection is being included within
the SST Waste Characterization Plan (WCP) (Winters 1989). This task will be completed as part of
Section 2.3.32 and is considered closed.

2.3.12 Chemicals Known to be Stored in Single-Shell Tanks

Detailed information regarding the amounts and types of chemicals used at Hanford has been
compiled. This information was obtained from Tracks Radioactive Components (TRAC) source
information, flowsheets, procurement records, and other historical data. The list of chemicals has
been compiled and documented (Klein 1988). After extensive investigation into the effort required to
quantify the chemicals stored, it was determined that the effort would not yield a quality product.
Therefore, this task is considered complete without the chemical amounts (FY 1988).

2.3.13 Characterization of Key Radionuclides

This task will evaluate how well the key radionuclides must be identified to support proposed
actions. Ali criteria, regulations, release limits, and measuring techniques for identifying
radionuclide locations will be considered. In situ disposal and waste retrieval concepts will be
considered. This task will be completed as part of Section 2.3.32 and is considered closed.

_ 2.3.14 Parameters of Interest in Single-ShellTank Waste Characterization

t_ A comprehensivelistofradionuclides;doserates;hazardous,toxic,reactive,andcarcinogenic
materials;andphysicalparameterstosupportcontemplatedwastedisposalalternativeswas
compiled.Allassumptionsandbaseswereincluded.A documentwillbeissuedtocompletethetask.

EstimatedCost($000) 63(EF) ....
, .=,,,=. , , ,,

Need date(FY) 1989

Program(s)support'edSST'characterization '

HWMTP tasks " SST-2.17 ......

Predecessortask None ....
, , , ,m

Impactifnotdone Ifthistaskisnotcompleted,therationalefortheselectionofwaste
characterizationparameterswillnotbefullydocumented.Thismay
delayapprovalforfinaldispositionofHanfordwastes.

2.3.15 Requirements for Single-Shell Tank Waste
Characterization

Sampling and analysis requirements that pertain to SST waste characterization will be reviewed.
The adequacy of current procedures and capabilities to meet regulatory requirements will be
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assessed.Instanceswhereonsitecapabilitydoesnotexistwillbedocumented.Thistaskwillbe
completedaspartofSection2.3.32andisconsideredclosed.

2.3.16 Resource Conservation and Recovery Act Analytical
Requirements for Single-Shell Tank and
Double-Shell Tank Waste Characterization

Thistaskprovidesforupgradingthe222-Sand 325laboratoriestomaximizecapabilityfor
protocolanalysesandtoensureregulatorycomplianceduringwastecharacterization.A major
upgradewillbeconstructionofseveralhotcellstopermitgreaterthroughputandanalysisofhighly
radioactivesamples.

EstimatedCost($000) 7,216(WL), 1,255(EF)FY 1989,25,288(WL)I18,699(EF)FY 1990
through1994 _. _.,, , t ,, ,,, , |, ,

CENTRC'($000) 9,417
,,, , , J, ii, i J, iii=, , i ,, , ,,, , ,

HEC ($000) 18,630

Needdate(FY) 1994a .........

Program(s)supported Allprogramsbecauseof'upgradestothe222-Slaboratories
l | i ,, , | , ,,

HWMTP tasks SST-2.17,DST-3.9
,, ,,, ,, | , i , l,,,, , ,, , ,

Predecessortask None

Impactifnotdone' Onsitelaboratorycapabilityandcapacitytoperformtherequired
analysestomeetRCRA regulationsmay notexist.Thiswould
severelyhinderwastecleanupefforts.

....

aBecausewastesfromeachtankareexpectedtopresentuniqueproblems,continual
upgradingofanalyticalmethodsmay berequiredthroughouttheentirewastecharacterization
process.

2.3.17 Remote Particle Size

This task provides for the evaluation and procurement of particle size measurement equipment,
its installation in a hot cell, and testing on actual NCAW samples.

EstimatedCost($'000)126(HL) .....

CENRTC ($000) 50 .......

Need date(FY) " 1991 ........
, , ,, , ,, , , ,

Frogram(sisupported HW'_'PINCAW pretreatment
, ,, , , , ,,,,

HWMTP tasks DST-3.2

Predecessortask None ..........

Impa'ctifnotdone An importantparameterinthecorrelationofsimulantandactual"'
HWVP feedwillnotbeknown. ImproperHWVP equipmentdesign
may result.

....
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2.3.18 Chromium(VI)

EvaluationofcurrentChromiun_(_I)(Cre+)analyticalmethodologywillbeincludedinthe
analysisofa limitednumber ofwaste,samples.Ifcurrentmethodologyprovesunsatisfactory,then
furtherdevelopmentw_rk willbeconducted.The fullscopeofthismethodologydevelopmentstill
needstobedeterminedinordertofullyaddressallHWVP concerns.

EstimatedCost($000) TBD (HL) ..........

Needdate'(FY) 1989 ..........

Program(s)supported HWVP, NCAW pretreatment,SST characterization '
HWMTP tasks DST-3.2

No,; ' '
Impactifnotdone.......IfcurrentCr6+ methodel.ogyis'notevaluated,itwillremain unknown '

whetherthemethodwillperformsatisfactorily.IfCre_"concentration
inHWVP feedscannotbemeasured,an importantHWVP melter
designparameterwillnotbeavailable.Thiscouldresultinimproper
imelterdesign. .......

2.3.19 Mercury

The mercury concentration in HWVP and GTF feed streams and in SST wastes must be
determined for regulatory compliance and proper flowsheet preparation and equipment design.
However, no mercury analytical method which is satisfactory for all waste types exists in either the

. 222-SlaboratoriesorPNL. Thistaskprovidesforthedevelopmentofa mercuryanalyticalmethod.
One analyticalmethodtobeevaluatedisa gold-p!atedcarbonrodandmercuryamalgam atomic
absorptionsystem.

- EstimatedCost($000) 125(EF),31(WP)
, , ,

Needdate(FY) 1989

Program(s)supported GTF',HWVP, NCAW pretre_.tmont,'SSTcharacterization

-HWMTP tasks DST-3.2
.. , ,

_" Predecessortask None

'impactifnotdone Failuretodetectm,'rcurymay resuliinan inadequateequipment
designandimproperequipmentmaterials.Also,mercuryisof
environmentalconcern.The inabilityto_etectmercurytoprescribed

= levelsmay precludecompliancetoregula)ryrequirements...

4

_

2.3.20Noble MetalAnalysis

NoblemetalsarepresentinHanfordwastesatconcentrationsnearthedetectionlimitforthe
currentanalyticalmethods[ICPandatomicabsorption(AA)].Currv,A:._chniquesneedrefinement
andalternativemethodsneedtobeevaluated.Thistaskisuz,fundedforFY 1989.
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EstimatedCost($000) 126(HL)

CENRTC ($000) 15 ......
, , , . ,,

Need date(FY) 1989
,.. , . , ,,,, ,

Program(s)supported HWVP, N CAW pretreatment
,. . . ,

HWMTP tasks DST-3.2
l ,,. L ,,,,, . ........... ,., i ,., , ,, ,,

Predecessortask None
l .. ., .....

iImpactifnotdone Noblemetalspalladium,rhodium,and rut._eniumarepresumed
sludgeformersintheglassmelter.Failuretodetectthesemetalsmay
resultinan inadequatemelterdesign.Also,theinabilitytodetect
them toprescribedlevelsmay precludecompliancetoregulatory
requirements....... .

2.3.21 Trace Heavy Metal Analysis

Concentrations of heavy metals are near the detection limits for existing ICP analytical methods.
However, because of matrix interferences, these limits cannot always be reached or the results are
unreliable. Methods for the removal of the interfering elements (aluminum and sodium) may need to

-' bedevelopedtoestablishtherequiredICP performancedocumentationand operatingstandards.
" Thistaskwillbecompleteda_partofSection2.3.6and,therefore,isconsideredclosed.

2.3.22 Antimony and Tellurium

This task will evaluate ICP and graphite furnace atomic absorption (GFAA) capability for
antimony and tellurium analyses and establish detection limits, accuracy, precision and
i_aterferences.Samplepreparationprocedureswillalsobedevelopedforeachanalyte.An antimony
methodwas developedand incorporatedinto222-SlaboratoriesproceduresduringFY 1988.Further
developmentwork isrequiredtomake thetelluriummethodviable.

The behavioroftelluriuminHWVP operationsmust bestudiedtodetermineif(1)tellurium
formsoxidesthatgototheglass(mostdesirablescenario),(2)telluriumplatesoutintheoffgas
system,(3)telluriumvolatilizesand isreleasedtotheenvironment,(4)telluriumcombineswith
halogensintheoffgassystemandeithergoesbacktothemelterorouttotheenvironment.

Due totheoperationalandenvironmentalconcerns,scenarios2,3,and4 couldraise,tellurium
behaviorneedstobeestablishedsothatHWVP equipmentcanbeadequatelydesigned.

Estimated Cost ($000) 76 (HL)

eed date i'FY) ' 1991 .............
, , , , .,,

Program(s)supportedHWVP, NCAWpretreatment
,, • i , ,L

HWMTP tasks DST-3.2
, . .,.. ,, . ., ,,,.,

Predecessor task None
.,,. ,, , ,. ,,.

Impactifnotdone Failuretounderstandtelluriumbehaviorcouldresultininadequate
HWVP design, environmental releases, and plant shutdowns..........
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2.3.23 Rare Earth Separations

No current method exists for separation of europium-154 (154Eu) and samarium-151 (151Sm).
Evaluation and development of liquid chromatography (LC), IC, and FIA methods need to be
performed. Separation of promethium- 147 (t 47Pm) has been successfully demonstrated by LC
(FY 1988).

Estimated Cost ($000) 38 (HL) ---------

Need date (FY) 1991 --------

Program(s) supported _ NCAW pretreatment .__.__--
HWMTP tasks DST-3.2 --------

"_r'redecessortask None ---.-----

Impact if not don_ The HWVP WFQ effort may not be ableto_spond to reporting
requirements imposed by DOE and the _¢t_.

NRC - Nuclear Regulatory Commission.
WFQ = waste form qualification.

2.3,24 Selenium-79

Due to its mobility, selenium-79 (79Se) has been selected as one of the isotopes to be evaluated for
GTF performance assessment. Separation by hydride formation should be evaluated.

Estimated Cost ($000) 84 (WP) ----.----

"CENRTC($000) _ --------

"_'eeddate (FY) 1989

Program(s)supported GTF, NCAW pretreatment

HWMTP task DST-3.2 --------

: Predecessortask "_one ---------

Impactifnotdone Iftheabilitytodetect79Secannotbedeveloped,performance
assessmentforGTF may notbepossible.Thismay resultinprocessing
delaysandplantshutdowns.

i

2.3.25 Iodine-129 Counting System

The iodine-129 (129I) detection limit has been improved to 1 x 10-3 pCi/L (FY 1988). If this limit
could be improved two more orders of magnitude before HWVP submits its RCRA Part B permit to
DOE (April 19897, iodine removal equipment in the offgas system could be eliminated. This would
generate a cost savings of $1 million. This task is unfunded for FY 1989.
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EstimatedCost($000)'TBD (HL)

Need date(FY) ' April'1989........

Pr0gram(s)supported HWVP, NCAW pretreatment
........... L ,,, , ,,,,m , ,

HWMTP tasks DST-3.2
, ,, , , ,,, , ,,, ,,,,

Predecessortask None
,,, ,, ,, , , , , ,

impactifnotdone 'ifthelimitisnotreducedtoIx I0-5pCi/Landalternativemethodsof
determining 129Iconcentrations in wastes cannot be found, the iodine
abatementequipmentwillbeneeded.

.......

2.3.26 Energy-Dispersive X-ray Spectrometer Solids

An energy-dispersive X-ray spectrometer (EDS) should be installed to provide quantitative
elemental analysis on microscopic size samples. This system would provide a method for analyzing
samples too small for standard methods and for samples that cannot be dissolved.

EstimatedCost I38(HL) -
($000)

Need'date (FV) 199i ......................

Program(s)supported"HwvP, retrieval,CC pretreatment,TFPE, tankfarmtechnology'
, , , ,, ,, ,, , ,

HWMTP tasks DST-3.2
, , ,l ,, ,, , ,,, , ,

Predecessortask None

Impactifnotdone ....Ifthismethodisnotdevelopedlcompletewastetankcharacterizati'on
datamay notbeobtained.The lackofthisinformationmay resultin
inadequatepretreatmentoperationsandHWVP design.

.........

2.3.27 Porosity

A method for the determination of porosity of interstitial liquid content of sludges was to be
developed. This method was needed to support the core sampling and analysis of SSTs to determine if
the tanks meet the interim stabilization requirement of less than 50,000 gal of drainable liquid.
Work completed on synthetic wastes by PCL showed that no correlation between porosity and waste
consolidation existed. It was concluded that a porosity measurement method does not exist and
cannot be developed for this task. Therefore, this task is considered closed with no method developed
(FY 1988).

2.3.28 Thermal Conductivity

This task provides for the development of methods to measure SST and DST waste thermal
conductivities in situ and in waste samples and heat capacities of tank farm waste samples. Methods
for measuring thermal conductivity will be developed from two sources: (1) in situ (done by ASL) and
(2) waste samples (done by PCL). These measurements are needed to allow reanalysis of heat loads
and reevaluation of stabilization alternatives for high-heat producing tank wastes (specifically
tank 241-C-106). This task also provides for the development of time-temperature-temperature
(TTr) diagrams that identify temperatures and exposure time to those temperatures that cause
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significantchangesineitherthephasestructure orcompositionoftheborosilicateglassforthe
expectedrangeofwasteformcomposition.ThesetechniquescouldalsobehelpfulforHWVP design
calculationsifUsedon NCAW, CC waste,PFP waste,andNCRW samples.Some equipmenthasbeen
received,butthistaskisunfundedforFY 1989.

Estimatedcost 125(WB);125(HL) ...........
($ooo)

Need date (FYj 1990 ........

Prog_mis)sup'portedsSTstabiiization .........
HWMTP tasks SST-2.11

Predecessortask None ......

Impactifnosdone Wateradditionstotank241-C-106willcontinueand retrievalofpart '
ofthewastemay berequiredtoallowstabilizationofthetank.Costly
modificationstotheHWVP designmay havetobemade ifthe
thermoconductivitiesandheatcapacitiesofthefeedstreamsandTTT
diagramsoftheexpectedrangeofwasteformcompositionarenot
determinedbeforedesigncompletion. .. .

2.3.29 Penetrometer Testing of Double-Shell Tank Waste Sludges

This task provides for penetrometer testing of a single tank 241-SY-102 sludge sample and the
development of procedures to conduct the testing. Penetrometer testing of SST and DST sludges will
helpdeterminetheresuspensioncharacteristicsofthewastesbydeterminingwhetherthesludges
aredilatantorcohesive.ThisinformationisimportantforDST retrievaloperationsbecauseltwillbe
usedtohelpdetermineifthescaledretrievalwork performedatPNL isapplicableforDST wastes.

Additionalfundingmay benecessaryiffurthertestingonvarioussludgesisrequiredand if
furtheradaptationsforhot-cellapplicationarerequired.

EstimatedCost($000) 6 (HL)

Need date(FY) 1989......

Pr'ogram(s)supported Retrieval ............
, , , ,, , , , , , .

HWMTP tasks New

Predecessortask None ' '

Impactifnotdone The inability'todeterminetheresuspensionpropertiesofDST waste
sludgesmay resultininaccurateestimatesfortheretrievalsystem
designand equipmentsizing.

. .

2.3.30 Physical Evaluation of Double-Shell Tank Wastes

The abrasiveness of a waste (determined by the Miller number) is important in design of
transporting and processing equipment. A Miller number measurement apparatus has been installed
in the 325 Building hot cell and some testing performed. In synthetic NCRW tests, the instrument's

= "lap"materialdissolves.Thisproblemmustberesolved.Furthermethodsdevelopmentisneededto
ensurereproducibleNCRW results.ThistaskisunfundedforFY 1989.
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EstimatedCost($000) 16(HL)

Need date(FY) 1990

Program(s)'supported HWVP, retrieval...... , , , i,, , ,,

HWMTP tasks ' "DsT-3.2 '
, , , i,, ,, lt ,, =

Predecessortask None

ImpactifnoSdone "TheinabilitytodeterminetheabrasivenessofDST wastesmay result
in inaccurate process and transport system designs......

2.3.31 Ruthenium in Neutralized Current Acid Waste

The concentration and behavior of ruthenium in NCAW solids and supernatant is needed to
determine if ruthenium volatility out the E-20-2 concentrator will be a problem when pretreatment
begins (scheduled October 1992 at B Plant). Ruthenium behavior must be investigated for each of the
five following cases (listed in order from most desirable to least desirable):

1. Ruthenium passes through the cesium ion-exchange (IX) column and goes to grout.

2. Ruthenium is stripped off the IX column during sodium scrub operations and goes to grout.

3. Ruthenium remains on the IX column after nitric acid wash and is sent with the column resin
toHWVP.

4. Rutheniumiselutedwiththecesiumduringnitricacidwashand senttothe
E-20-2concentrator.

5. RutheniumvolatilizesintheE-20-2concentrator.

Becauserutheniumbehaviorisa functionofvalencestate,studiesarenecessarytodetermine
(1)valencestateofrutheniuminalloftheabovecases,(2)processfactorsaffectingthevalencestate
ofrutheniumineachcase,and (3)optimizationofpretreatmentparameterssorutheniumbehavior
willbeacceptable(remainincases1,2,and 3).

EstimatedCost($000) 289(HL) ..............

Need date(FY) 1992 ........

Program(s)supported HWVP, NCAW pretreatm'ent ........

HWMTP tasks DST-3.2
, ,

Predecessortask '" None ......

impactifnotdone Failuretomitigaterutheniumvolatilityduringpretr'eatmentCou'id' '
resultinenvironmentalreleasesand plantshutdowns.

.........

2.3.32 Single-Shell Tank Waste Characterization Plan

This task reviews current SST sampling methods for obtaining representative samples. It also
assesses the parameters for which each sample will be tested and characterized (e.g., hazardous
chemicals, key radionuclides, physical attributes). How well each sample component (e.g., chemical,
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radionuclide)hastobemeasuredwillbedetermined.Currentanalyticalmethodologywillbe
reviewedforconformancetoregulatoryrequirementsand methodsdevelopmentworkidentified.
Regulator/agencieswillbeconsultedduringthepreparationofthisplan.Documentationofthe
rationale_ndjustificationforwastecharacterizationanalyses,andanalyticalmethodsdevelopment
toensureregulatorycompliancewillbeperformed.Documentationoftherationaleandjustification
ofthekeyradionuclideselectionprocesswillbecompletedwithintheplan.

Estimatedcost($000) 590(EF)
iii Jl . llll i , i . .

Need date(FY) 1989
i ii i i i ii J, ,

Program(s)supported SST characterization

HW_P tasks SST'2.2,ssT-2.3,SST-2.5,SST-2.7,SST-2.8_,ssT-2.10 ....

Predecessortask 3.3.i2,3.3.14 .....

impactifnoSdone ' Regulatory"requirementsmay not'bemet.Characterizationdatamay
notbeauditableinaccordancewithQA Plans.,. ......

2.3.33 Hazardous Characteristics Procedures

Ecologyrequiresunknown wastestobetestedforfourtypesofhazards:reactivity,ignitibility,
corrosivity,and EP toxicity,and,ifapplicable,declarethewastesdangerousorextremelyhazardous
withrespecttothesecriteria.Specificprocedureswhicharebasedon theEPA characteristicstests
alreadyexist,butweredevelopedfornonradioactivewastes.Thesetestsmust beadaptedforhot-cell
operationsothathighlyradioactivewastesmay betestedforthefourhazardcriteria.

EstimatedCost($000) 50(EF)

Needdate(FY) 1989

_ Program(s)supported GTF,'SST characterization

HWMTP tasks SST-2.10,'SST-2.17,DST_3.2 .......

Predecessortask None .......

Impactifnotdone Ifhazardcharacteristicsproceduresarenotadaptedfor"hot-cellwork,
thenhighlyradioactivewasteswillnotbehazard-characterized
accordingtoEPA and Ecologyprotocols.Thus,re,g,_!_tory
requirementswillnotbemet.

ii,

2.3.34 Analytical Needs from Single-Shell Tank Waste
Characterization Plan

ThistaskprovidesfortheincorporationofanalyticaldevelopmentneedsidentifiedintheSST
WCP intothisTPP. ltisexpectedthatwhen theWCP isissued,fundingwillhavebeenconfirmed
andneeddatesestablishedforseveralanalyticalitemsnow underpreliminaryconsiderationfor
possiblemethodsdevelopment.
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Estimated Cost ($000) 6(EF) ...........

Need date(FY) '1989 .....

'Program(s)supported SST characterization............
.. .. , , ,,

HWMTP tasks SST-2.2,SST-2.10
.. ,, ,., |. , , , .,. , L

Predecessortask 3.3.32

Thisdocument'Impactifnotdone isan assimilationofallwastecharacterization
analyticalmethodsdevelopmentneeds.Iftheneedsidentifiedinthe
SST WCP arenotincorporated,high-prioritymethodsdevelopment
tasksmay beoverlooked.Need datesmay thennotbemet whichcould
affecttheabilitytomeetregulatoryrequirements...........

2.3.35 Thermal Titration for Complexant Concentrate Waste

Thermal titration results have proved unreliable for CC waste when the aluminum concentration
is high. Developmental work has been done to resolve the aluminum interference. This task provides
for the implementation of the interference correction factors for aluminum into the thermal titration
procedure in the analysis of hydroxide (OH-) in CC waste. This task is unfunded for FY 1989.

EstimatedCost($000)13 (HL) ......

Needdate(FY) '1990 ......

Pr0gram(s)supported....GTF, HwvP, cc pretreatment,SST characterization

I_wMTP tasks 'DST-312,DsT-3.181SST-2.i0 "
, ,,. , , ,

Predecessortask None
......... |, . , ,. .,,

Impactifnotdone Ifthealuminum interferencecorrectionfactorsarenotimplemented,
unreliabledatawillcontinueforOH- < 0.lM. The inabilityto
accuratelymeasurethisanalytemay resul_'_mchemical
incompatibilitywiththeCC acidificationstepinthetransuranic
extraction(TRUEX) process..............

A scheduleanda costsummary foranalyticaldevelopmentarepresentedinFigure2-Iand
Table2-3,respectively.
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3.0 IN SITU METHODS

3.1 CAPABILITIES

Insitumethodsarehybridtechnologiesthatcombinesamplingandanalysiswithoutremoving
thewastefromthetank.Currenttechniquesareapplicableforsolidand liquidwastetypes:
Chemicalparameters,radiochemicalparameters,and physicalcharacteristicscanbemeasured.
Insitutechniqueshavetheadvantageofrapiddataavailabilityandoperatingsimplicity.The
disadvantageisthelimiteddataobtained.

3.1.1 Capabilities for In Situ Characterization Methods in Liquids

Liquidobservationwells(LOW) areinstalledin58SSTstodetectliquid-levelchanges.Ofthese,
oneisunusableduetoleakagefromthetanktotheinterioroftheLOW (241-SX-104}andoneis
unusableduetodamage incurredbyfieldequipment(241-TX-105).The LOWs areeffectivein
detectingtankleaksand liquidintrusion.TefzelLOWs areinstalledintwo DSTs (241-AW-103and
-SY-102)todetectthesolids-liquidinterface.Two additionalDSTs (241-AW-104and-105)willhave
LOWs installedinthe._Jture.The purposeforthesefutureinstallationsistodetectsludgelevelsand
experimentwithorganic-leveldetectiontechniques.

The LOW isa sealeddrywellfabricatedfromfiberglassorTefzelpipe.When inserted,itextends
fromthetopofthe4-in-diametertankrisertowithinIin.ofthebottomliner.The LOW providesa
leak-tight,contamination-freeenvironmentfortheinstrumentprobestobeinserted.The probesare
theactiveportionofthesystem.They areusedinconjunctionwiththeLOW anda supportvan that
containsthecomputer,powersupply,andassociatedelectronics.Threeprobesareused:neutron,
gamma, andacoustic.Eachisdesignedtomeasuremoisturevariationsandinterstitialliquidlevelin
saltcake.The neutronandgamma probescanalsobeusedinthesteeldrywellsthatwereinstalled
duringconstructionofsome ofthetanks.

The acousticprobemeasuresthesaturatedsalt-drysaltinterfacestodeterminetheinterstitial
liquidlevel.The probefunctionson theprinciplethateachmaterialhasa characteristicacoustical
impedance.The probecontainsultrasonictransducersforsignaltransmissionand reception.The
transmittedsignalisreflectedfromthematerialincontactwiththeouterwalloftheLOW. The
amplitudeofthereflectedsignalisproportionaltothedifferencesinthecharacteristicsimpedances.
A steelLOW provideshighacousticreflectionsandthetransmittedsignalwillnotpenetratethistype
ofLOW wall.The LOWs arecurrentlyfabricatedfromfiberglass.TefzelLOWs havebeeninstalled
intanks241-AW-103and-SY-I02.PreliminarytestsindicatethatTefzelhasa more uniform
acousticattenuationthanfiberglass.An acousticsolutioncouplesthetransducertotheinnerwallof
theLOW. Severalproblemareaswiththeacousticprobehavebeenidentifiedduringits
implementation.The insideoftheLOW mustbesmoothand regular.The acousticcouplingfluidseal
islostwhen theLOW isbowedortheinteriorsurfaceisroughorscoced.Lossoffluidmakes theprobe
inoperativeand createsa cleanupproblematthebottomofthesealedLOW. Bowed LOWs have
boundtheacousticprobeseveraltimes.The cablehasbrokenleavingtheprobetoberecoveredbyoff-
normalprocedures.StraightnessoftheLOW ismorecriticalwiththeacousticprobebecauseitis
longerthaneitherthegamma orneutronprobe.The probeisdesirablebecauseofitshighaccuracy
[+ 0.2ft(2.4in.)]andrepeatability.The problemareaswillhavetoberemediedbeforeitsusecanbe
expanded.
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The DrywellV_n SurveillanceSy_te,_utilizesminiattzre,interchangeableneutronandgamma
detectionprobestoprovidean indicationofsalt.cakemoisturecontentand interstitialliquidlevel.
The probesareusedwiththeinstalledLOWs previouslydiscussed.The neutronprobeconsistsofa
fastneutronsourc__241Am-Beat1.5Ci)anda _hermalneutrondetector(BF3).The fastneutronsare
moderatedby thepresenceofLydrogeninthewaterofthesurroundL-.gwaste.The BF3 detectoris
sensibletothemoderatedneutrons.The detectoroutputisproportionaltotheamount ofhydrogen
present.The neutrondetectorcanbeusedinthewastetanksbecausethedetectordiscriminates
againstthebeta-gammaradiationandreadsonlytheneutrons.Fastneutronsfromtraceamountsof
americiumand plutoniuminthewastemake negligiblecontributiontodetectorreading.The
neutronprobeachievesan accuracyof± 0.2ft.lthasbecometheprimarymoisture-andliquid-level
detector.

The gamma probeisalsousedtomonitorconditionsandchangeswithinsaltcakeandinterstitial
liquid,ltusesthewasteasa source,notrelyingonan installedsourceastheneutronprobedoes.
Useofthegamma probeisdependentontheassumptionthattheliquidcontainsthemajorityofthe
gamma emittersandthatthegamma emittersmove withtheliquid.The Geiger-Mullertubedetector
istightlycollimatedby leadshielding;theangleofviewisverylimited.The accuracyi_± 0.2ft.The
gamma probeisusedasa secondarydevicetotheneutconprobe.The gamma probedoesnot
distinguishthedifferentgamma energiesitdetects,ltcannotbeusedtoperformGEA.

Liquid-levelmonitoringisperformedby a,_tomaticFoodIns'_rumentCorporation(FIC)sensors.
TheFICsarecurrentlyinstalledon 98DSTs andSSTs.Liquid-levelreadoutistransmittedhourlyto
theComputerAutomatedSurveillanceSystem(CASS).

The FIC uses_ conductivityprobetosenseliquidlevel.The conductivityprobeisloweredintothe
tankonaweight.The weightandreadout,whichismountedatthesurface,areattachedbya steel
tape.T. _tapedrivesacounterwhichgivesdigitalandanalogreadout.The weightisdrivendown
untiltheconductivitysensoractuatesbycontactingconductiveliquid.The downward motionis
stopped,a shorttimedelayinitiated,andtheweightraiseduntilthesensorseparatesfromtheliquid.
The pro_essisthenrepeated.?/heFICsarelimitedinthattheyrequireconductivetiquidtooperate.
Accur_.cyofliq,tidleveldetectionis_+0.25in.

A manualtapesystemisprovidedforbackuptotheautomaticFICs.A conductivityprobeis
loweredintothetankona steelmeasuringtape.The probecompletesanelectricalcircuitupon
contactingtheliquid,justaswiththeautomaticFICs.The operatorreadsthetapeatthatposition.
Accurv,ciesare-t-0.25in.withtheconductivityprobe.No automaticreadoutisp,'ovidedtoCASS
withthemanual method.

3.1.2 Capabilities for In Situ Characterization uf Solids

The LOWs weredesignedforinstallationintowastetankscontainingliquid.A special
installationprocedmreprovidesthemethodstopiaceLOWs insolidwastetanks.A waterlanceis
usedtobreakthroughthehardsurface.The LOW ispositionednearthetankbottom.Probesare
insertedintotheLOW astheyareforliquidwastetanks.Even thoughwaterquantityintroducedby
lancingislimited,itspresencemay influencewhattheprobedetects.

ShearvanetechnologyhasbeendevelopedatWestinghouseHanfordandatWest Valley.A shear
vanemechanismconsistsofa small(3.5-in-diameter,3.5-in-tall)paddlethatisrotatedinthewaste
mixture.Theoretically,shearstrengthand viscositycanbedeterminedbymeasuringva:etorque
androtationspeed.Irt-tankviscositymeasurementshavebeenruledoutbecauseofequipment
complexityand unresolvedquestionsaboutwhatisactuallybeingmeasured.Shearvaneequipment,
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ascurrentlyconceived,islimitedtomeasurementofshearstr_ngth.Shearstrengthdatawouldbe
usedtosizepumps andassociatedequipmentforwasteretrieval.Scale-upandmaterialrelationships
needtobeworkedoutbeforethistechnologycanbeusedforretrievalneeds.Viscositymeasurements
arecurrentlyperformedoncoresamples.Shearstrengthmeasurementstakenfromcoresamplesare
assumedtobelessaccuratethaninsitumethodsbecauseofthedisturbanceofthesamples.

Leveldeterminationby manual tapeisalsoperformed.When theconductivityprobedoesnot
workbecauseofthelackofliquids,theoperatorreadsthetapewhen itbecomesslack.Accuracywith
thismethodisoperatordependent.SludgelevelsinSSTs aremeasuredusinga manualtapewitha
weighted"pancake"orconductivityprobealthoughtheprobedoesnotfunctionelectrically.The
weightedpancakeisalsotodeterminesludgelevelsinDSTs.

3.2 NEEDS

3.2.1 Needs for In Situ Measurements of Liquid in Waste Tanks

Current use of the LOW for organic detection is not satisfactory. The neutron and gamma probe
are not designed for separable organic detection. The acoustic probe is capable of detecting the
organics because of their different densities. However, the acoustic probe requires development effort
to overcome its operational deficiencies. Acoustic probe improvements, new equipment design, or
both are required to detect separable organics.

3.2.2 Needs of In Situ Measurements of Solids in Waste Tanks

New methods are needed to replace the existing sludge-level measurement technique, the manual
tape. The manual tape method may be inaccurate depending on the hardness of the sludge.
A number of methods for taking sludge-level measurements were identified in FY 1988.
A preliminary feasibility study was performed on a thermal dispersion probe which is one of the
instruments being investigated. A full engineering study of this and alternative methods is
scheduled to be completed in FY 1989. Sludge levels are needed to support routine operations,
retrieval development, and pretreatment characterization.

There is a need to be able to determine the amount of suspended solids in waste tanks. A system
for determining suspended solids content was designed in FY 1988. This system will be fabricated
anda processtestintank241-AY-101willbeperformedinF¥ 1990.The testwillassesstheprogress
oftankcleanout,thedevelopedtechnology,and theaffectoftheradiationenvironmenton thesystem.
Thismeasurementisneededtoassesspumpingprogressfortankcleanoutoperations.A processtest
intank241-AZ-101usingsimilartechnologymay beperformedinF¥ 1991forretrievalinformation.

3.2.3 Needs for In Situ Measurements of Solids
and Liquids in Waste Tanks

Well-logging technology currently exists for making in situ assays of radionuclides in
underground locations. This technology has been applied at Hanford to monitoring specific
radionuclides in wells in the tank farms areas external to the tanks and in and around waste cribs.
Recent developments in detector materials (germanium) and supporting electronics now make it
possible to build a high-resolution gamma ray detector system capable of in situ spectral
measurements in the Hanford waste tanks.



S /a_lt_, " _*zt " ' _d_ S' _r_ _r 4_ .'YStemi, - erhave ,__s al 1_• ,n ztYsca, range;__ ge.volu_^YonZncr.__ .
razes.. _s Possibl^_°Oecon L."a_:Z_n,a ,_je Where"'UWever _"_ aetecto.'_e_ sense...

--,,earn.,, -e_o=,=,L " _C_e,_, _'eciall..- _uuntin..' "_Steta_, "_Can,,... ;_vztyo_v_po._--,._''=ae o_ '"_Oo_.. _ Uesio_ "'_ra_- "uc ch- "'VWdo__ _c
__ -Omle ,,._ .= .eetra__ _'*rate ;. "s_ed s_. _'=_exce-- "'=raet__. _uet

.._ "'eUb.___ _',e_ )_.., "uatae_ "_COnc,__. "_a]Lv.., " uUthe._ ¢rzzatio_
_.=_ecapab_;_etection ,. -,_. ,ur _,A L.__c as an hz,u_'umr dete;2Pabilitie _''_apPli,
:'_Sion,._ W_ete,..._ "aano,=._ "u_y i_,_ _Ugrate,__ _¢or, its- °°r_he
be de,-_ 'eSUltin_.rtz_'_in_ _,,er meth- , _nse ra_- "_Yste_. :_-pream.,._

__eetea _ "'_rro_. _ _ _.U._ -uu rh-. _uatio. """ Wit _._zt_
-Ydco=_.._ ,,,oy ch_,,_ "" uj_rx,^- _Untent L "=_can b- - ""_elds ._ h.Suctz

_ _'_n e lio_,_ff 1 _hene,___neutron _¢¢eetin e n_,_.,ed insid_ ""=s in wa
_ Izzo'. _"_as. rc_ "_ro_zfl .... °uttrce r_ =Utro._ .. -u wast_,
LOW._ ==_UsPe=e,.. "'uWever ._ "¢ levels ,="_eutron ff_ _rom sr___ _anks __

_e e,,.._ Uld N=;_ _amm_ ;_ Ctznto._ resul _ ra•or . neous _. ond _.
-'rently ,.::_Stalled _ _Strum,=... _'pretatioff From neu ) • L, quid l_._s._zOnso e_e_-cors

_ -_ea L u, ``_ _atziro._"_atio _ "Orne _ _ron ab _ _vels c _" _r°m
The_., 0,, mate_,._'_ _nat w -_ WOuldb _ Utron der s°_tion i an SOmeti

sar_,__ ",uvan_o_ "",_sar_ - a,,_nteh- e teSte._. eetorcla. n _he_.s. rees
;-_ _'_Preno_ "_eso[;. _Uitah__ _'"rac_o_: _,znexio,_. ,_a is v..- _UJacen_
"_o_atio.J'_watio n & "" Situ GI_._ ..,u: _ber=,, _'zzation : _ng (in.... =ry dif_ze.-. "

"" Oakenfr" _ req_'_e _ _. syste,, - s_ass, _efz- .Lrthey We'°_alled) LO,,. uit.
]_/,_ "°m/.,OY*, "UCher th-'"_ are th .... _e_,o_.st^-. re not a ..... Ws. N_.

.._ -..eSyS__ "_Ses,,. "_n in-. - _c rh...- eel. Valla_,, _.v
";emnoth__.=er_lirn:, . "_ oearnh. "'aCallati.,__Y cann.... u_e.Any ^..

gener,,-_" _stin_'.'.._,_ation & ,_ _'_ved tor _.'_." °£_he F'_,uv'cle r,-:_, _ w

hese ac, .is lowere._ .ed. The o.._ zt de•echo _ . _re refere W. Ali ra Character. :
could ,_ u.eteeted _" Zntoa Lr_,:'._rem Wo._ unlyiso*-- nru on in,,. w_Spectra__zat_on a-.:

"-"UVide ..: uy a =,o__ v_, ac-- •_s on ,_ _uPic (e" _"pens;. "Kam,._ -,u no
"g'nifican;_m_a dete._'vation o£_ "e basis o_,7mental)__. ,re optical-_. _ _

- *_ere ;. uate_k_ _-cor .4;*- 'aaJor._ "ne_trn uata _. u_Slcs
u-'rga_ies a_: a need to -_ "oUt waSte h,nouelz no_UmPonent;n aC_ivationemical co-- "
UeVelopi_- `'u Other c_ueVelop a -- - "°_O_,ene:._ _ensitive . prOduces_ _*,a.nalyse^'"pounds

COncen,.. _PrOced,. "uPOnen_. ,_°Iatile ^_ *_Yand rh_- _ominor ._ rat/oer t',/__" _ neu _
UC _---"=cei*L _"esa,,._ _azn rh^ _.-urga4_;- -_,,jorcn.._ ,.umn,,- Z-usn....: tro,_

• mPle i_,__ essful i"- . g on eh-- "'= co,,._ -"VOer_ ;= _rain r_,.._ " ° _YSte_,.
_erm s*- "=Rritv In- '"Pleme-. "urnato_--_=nti_a *'-` _.above ,L _vU8_) ._ .. ""_ura - vr v . "_at" era • '_•vel _e -_et

._. There ;. -o,e. ° "',es and ro_"noloev_ '._ Cryo_-_'__.at_os,_,_ "ethod w;Yzzne
_'z(l in _ ;a a n o._. '_ ve_'?,. "_,_ _uuld (__ _.¢nzcc n _"'ure i o. "_ re,,.:_

Sere..]_'._e hot e_e;"u coeva,.- --" cna• no_ "" elimin_°"uct°rs h_ _ank a,_•re
..... ¢_u_z_,._. cns. Th- "Uate in o;. _OXic_._ "'-ce rho - "_*Ore a_^,"u
_,azSSioo_,aiYses ,^ ",ese tech-." _•c_ an,_- _"_es are _.'___/Uestion. "'"_Yzin,_ __
_'ner_-_ . _pectrn- _ redu,..:'"Zque._ ._ _.remo_o _ vuzn_ .... "'° Con ._ _ uy
,^_ ._-cal ,._,..vaconv ^ .-.'COhen_ - '--uu! h_ "__en ;- ° _volv Ccrni n
• _z=li.=_ '" =CUOl ,.. "-.', _eti : _•nou _ .d,,_ us s,,g te . ed duri _g

Utili_- °_'Cal. __, va•ion ?_:, nt of la_,_ ed tode,- chn_Qu,=o,. ng/un**

° _Urrent , _'."YSzca I _ _urrosivl. vcy an_, ,he wa_.,- - .-,,a_.w_--
_eehnolo_,.pr°Per_i_o _Y Pro&=o"_Yses re,,.°. _ehetero~_ sre for Un^ •

_. -""Vo_e_..-°,and o-"_,zre _., _;Une;,.. ou In.qo_
" t_CZald,,_- criers ,,^d_..""ethoH. "_Yandn,_ "-'_tS

--"Y not be

3-4



WHC-EP-0209

3.3 DEVELOPMENT PLANS

3.3.1 Improve Liquid-Level Detection Methods

3.3.1.1 Improve Liquid-Level Detection Methods for Single-Shell Tank (Engineering Study).

• Review SST surveillance requirements.

• Issue surveillance document.

• Implement recommendations.

It has been determined that this task is beyond the scope of this document and therefore will not
be addressed in subsequent revisions.

3.3.1.2 Develop In Situ Detection Method for Separable Organics. An engineering study will be
performed to investigate different in situ methods of detecting separable organics and recommend one
of the methods. The study will be performed following review of the current process flowsheets for
normal paraff'm hydrocarbon (NPH) and tributyl phosphate (TBP) organics. The recommendations
from the engineering study will then be implemented.

Estimated Cost ($000) 125 (WB)

CENTRC ($000) Dependent on engineering study recommendations
J, , i w i ,. , J Llll, ,,

Need date (FY) None
J , i .

Program(s) supported TFPE, tank farm technology
,,|, i, i . i .

HWMTP tasks New
i ,...,. , i i ......... . i ,. , , i , Hl i Hl|' I '"

Predecessor task None
i i i i i i .. ii

Impact if not done An in situ method for detecting separable organics will not exist.
Operational difficulties may bi_encountered _fwastes containing
separable organics are processed.

3.3.2 Improve Solids Detection Methods

3.3.2.1 Develop Liquid Observation Well Technology (Engineering Study).

• Redesign acoustic probe seals.

• Resolve Tefzel bowing: design, or alternate material, or both.

• Document that current LOW placement is adequate.
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The assessmentofcurrentLOW placementwas documentedinFY 1988.ProblemswithTefzel

bowinghasbeenpartiallyrectifiedby addingweighttothebottominterioroftheLOW. The acoustic
probesealswillberedesignedandwork willcontinueonthesolutiontoTefzelbowinginFY 1990.lt
hasbeendeterminedthatthistaskisbeyondthescopeofthisdocumentand thereforewillnotbe
addressed in subsequent revisions.

3.3.2,2Develop Shear Vane Technology.A shearvanefortheinsitumeasurementofshear
strengthwasdesigned,fabricated,andcoldtested.A testreportwas issuedwhichdetailedtheresults
ofthecoldtestandidentifiedthatthefull-scaleshearvanemeasurementsdidnotmatchthe
laboratory-scalemeasurements.

Scale-upandmaterialrelationshipsneedtobeworkedoutbeforethistechnologycanbeusedfor
retrievalneeds.Thistaskhasbeenputon holdpendingreevaluationofthework.

3.3.2.3Develop Sludge-LevelMeasurement Technology.New solidsmeasurementmethodsare
neededtoreplacetheexistingsludgeleveltechnique,themanualtape.A number ofmethodsfor
takingsludgelevelmeasurementswereidentifiedinFY 1988.The preliminaryfeasibilitywas
evaluatedona thermaldispersionprobewhichisoneoftheinstrumentsbeinginvestigated.A full
engineeringevaluationofthisandalternativemethodsisscheduledtobecompletedinFY 1989.
Sludgelevelsareneededtosupportretrievaldevelopment,operations,andpretreatment
characterization.The followingwillbeperformed:

• ConducttechnicalexchangewithSavannahRiverandWest Valley.

• Conductan alternativemethodstudy.

• Designandfabricate.

• Developtestplan.

• Issuetestreport.

EstimatedCost($000) 62(WB)
i

Needdate(FY) 1990

Program(s)supported Retrieval,TFPE, tankfarmtechnology

HWMTP _t_sks DST-3.3

Predecessortask None

Impactifnotdone Accuratesludgelevelswillnotbeavailabletosupportoperations,
retrievalequipmentdesign,andpretreatment.

3.3.2.4DevelopIn SituSuspended Solids Method. A systemfordeterminingsuspendedsolids
contentwasdesignedinFY 1988.The systemwillbefabricatedanda processtestin
tank241-AY-101willbeperformedinFY 1990.
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Estimated Cost ($000) 69 (WB)
, , ,,,, , ,,

Need date (FY) 1990
, ,. , , .,

Program(s) supported Retrieval, 'ITPE
, , ,, i .,.. ,. ,..,

HWMTP tasks DST-3.3

Predecessortask None
. l • J, i, ,,. , ,,

Impact if not done A method for TFPE to deter_le suspended solids will not be
available.Processparameterswillnotbeavailable.

,.. , ,., ,.., ,

3.3.2.5 Maintain Existing Liquid Observation Well Technology. Development of LOW
technology has been recommended. The existing capability must be maintained until the techniques
being developed become operational. No other techniques for determining interstitial liquid level%.

changes exist.

..... ,, i, ,,| , ,

EstimatedCost($000) 19/yr(WB)
m ,.. ,

Need date (FY) Continuous
i .i

Program(s)supported SST stabilization,TFPE, tankfarmtechnology
., l,, , r rl, ,

HWMTP tasks DST-3.4
, , . J ,,.

Predecessortask None
,. i, ,, . , -= J

Impact if not done Changes in tank interstitial liquid levels would not be known. For
tankswithLOWs installed,surveillanceactivitieswouldnotbein
compliance with DOE requirements that tank liquid levels be
monitored.

.........

3.3.3 In Situ Characterization

3.3.3.1 Develop In Situ Assay Technology. Technology is favorable _odevelop a high-rate spectral
gamma-ray detector. An engineering study that recommends detector system design (gamma and
neutron) for in situ characterization will be issued. The engineering study will include detector type,
electronics support, capabilities, and limitations and consider various tank wastes, LOW availability,
and operating parameters.

EstimatedCost($000)'25 (TBD)
, , ., ,, J , .,,.

Need date (FY) None
., ,,, i ,.

Program(s) supported GTF, HWVP, pretreatment, SST stabilization, SST characterization

HWMTP tasks SST-2A_,DST-3.3
. .n H, , , ,..

Predecessortask None _._t_
. i,=

Impact if not done State-of-the-art techniques will not be evaluated for waste tank
characterizationapplications.

....

3-7
- t



WHC-EP-0209

3.3,3.2 Implement In Situ Characterization. Equipment will be procured and cold in-tank testing
conducted to verify equipment performance. A report will be issued discussing test results and
recommendations for additional testing and applications.

Estimated Cost ($000) 44 (TBD)

CENRTC ($000) 90

Need date (FY) None

Program(s) supported GTF, HWVP, pretreatment, SST stabilization, SST characterization

HWMTP tasks SST-2.13, DST-3.3

Predecessor task 3.3.3.1

Impact ii'not done Continued increasing samplingcosts and limited information about
the totality of the material in the tank. Understanding the dynamics
of the major gamma ray emitting components in the tanks will be
limited.

3.3.3.3 Develop Volatile Organic Sampling Train. Equipment will be procured and unit
assembled. A performance assessment will be conducted using controlled conditions and a report
issued which recommends additional testing and applications if necessary.

Estimated Co'st($000) 63(WB) .... "

Need date (FY) FY 1989

Program(s) supported GTF, SST stabilization
L ,,. ,, , , , .,,

HWMTP tasks New

Predecessor task None

Impact if not done Marginal sample control and undocumented collection performance
would continue. Requests to provide vapor space characterization
would not be met.

....

3.3.3.4 In Situ and Remote Sensing Methods Evaluation for Single-Shell Tank Waste
Characterization. This task will evaluate possible remote characterization techniques for use in
SSTs and in the hot cells. These methods could be used to determine waste heterogeneity and provide
screening analyses to reduce the amount of laboratory analyses required. Methods such as X-ray
emission spectroscopy, activation foils, corrosivity probes, and others could be used to determine
chemical, radiological, and physical properties.
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Estimated Cost ($000) 25 (EF) ---------

_TBD)Needdate(FY)

Program(s)supported SST characterization --.----

HWMTP tasks New
_mu

Predecessortask None ---------

_'-mpactifnotdone Potentialdose,time,andcostsavingsmay notberealizedutilizing
currenttechnology.

A scheduleanda costsummary forinsitucharacterizationmethodsdevelopmentarepresentedin

Figure3-1andTable3-1,respectively.
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4.0 SAMPLING METHODS

4.1 SAMPLING CAPABILITIES

Table4-1liststhecapabilitiesforexistingsamplingequipmentandforequipmentinthe
developmentstage.

4.1.1 Solids (Core Sampling Truck)

Sampling of waste tank solids provides in£ormation necessary for accurate definition of tank
contents. An understanding of tank solids content supports retrieval equipment design, definition of
tank farm operations, and selection ofpretreatment and disposal options. Solids are formed during
waste stream neutralization (caustic addition) and by precipitation from saturated solutions during
storage. Solids characteristics vary spatially within a tank and can change over time at any location
as a result of compaction or aging.

The coresamplingtruck(CST)iscapableoftakingsolid,sludge,andliquidsamples;theCST will
beaddressedinthissectiononsolidssamplingcapabilitybecauseitispresentlytheprimary
samplingequipmentdesignatedforuseinplannedsolidssamplingactivities.Othersolidssamplers
arediscussedinSection4.3,"DevelopmentPlans--SamplingMethods."

The current CST is the second generation of mobile equipment designed for tank sampling. The
SST samples and some of the DST samples have been taken with this equipment. Hard saltcake
sampling has been difficult because of plugging in the sampler and drill bit. Specialized operational
procedures for hard saltcake sampling have been attempted, with limited success; redesign of the drill
bit is required for reliable hard saltcake sampling. The existing drill bit design is currently used for
softer solids, for sludges, and for liquids.

The coresampleriscapableoftakingsamplesin19-in-long,1-in-diametercylindricalsegments
(about250mL),thoughasampleisconsideredacceptableif80% ofeachsegmentisrecovered.The
drillispushedthroughliquid,sludge,orsoftsolidwastesand rotatedasitsampleshardersolid
wastes.The number ofsegmentstakenisdependentonthewastedepthofeachparticulartank.Most
coresegmentsareshippedinshieldedcaskstothe222-Slaboratoriesforanalysis;samplesofNCAW
areanalyzedina hotcellatthe325Building.

The CST samplingsystemiscomplexcomparedtoothersamplingequipment,butitoffersa wider
rangeofcapabilitiesthananyalternativemethodsavailable.The costofsamplingishighnotonly
becauseofthecomplexityofthesamplingoperation,butalsobecauseoftheextensivelaboratory
supportrequired.Inaddition,decontaminationofthesamplersisrequiredaftereachuse,andthe
samplers,aspresentlydesigned,must bereplacedaftera limitednumber ofuses.

4.1.2 Liquids

4.1.9.1Aging Waste Sampler. The aging waste sampler was designed to take NCAW supernatant
samples that consist of supernatant liquid and some suspended solids. Samples are highly
radioactive (about 5 rem/h-mL), so radiation shielding is required.
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The samplerispositionedovertheriserandisleftinpiace.The sampleiscollectedinan 8-mL
samplebottlewhichisloweredintothewasteon aspecialcarrier.Adequateradiationshielding
existstoobtainsamplesintherangeof40rem/h.

Althoughsamplingwiththeagingwastesamplerdoesnotrequireextensivepreparationsor
support,asdoescoresamplingwiththeCST, thedependabilityofthissystemhasnotproved
adequatetowarrantfurtherdevclo_sntoruseofthisdevice.Onlya smallnumber ofsampleswere
takenbecauseofoperationaldifficulties,andnofurthersamplingwiththisdeviceisplanned;the
equipment has been buried.

4.1.2.2 Sludge Sampler (Bottle.on-a-String). This existing equipment is used to collect sludges
and liquids near the waste surface. The assembled equipment is simple to set up and transport. The
device can be submerged in the sludge layer, but it is difficult to measure precisely the actual depth at
which the sample is taken. The equipment is simple to operate and the requirement for laboratory
support is minimal, as in the case of the aging waste sampler. Each sampler is fabricated for one-time
use and is disposed of after sampling is complete. Although this equipment is presently operational,
potential improvements have been identified to increase containment. A similar configuration,
termed "modified bottle-on-a-string" includes a shielding barrier between the operator and the open
riser, and is used for sampling NCAW supernatant. The sample size for this device is 22 mL and wire
is used instead of string.

Sampling has also been conducted using a similar configuration in which a sample bottle is
fastened to a stick. This method of submersion allowed the sampling depth to be identified more
accurately, but it is no longer used because of operational difficulties.

A brief design study was conducted to define improved liquid sampling methods based upon the
bottle-on-a-string concept. Existing equipment utilized in other sampling applications, as well as
new approaches, were considered. Three conceptual designs were selected as viable candidates for a
safe, cost-effective liquid sampling system:

1. Pre-evacuated sampler

2. Hypodermic sampler

3. Modified version of a sampler used at West Valley.

4.1.2.3 B Plant Sampler. Evaluation of slurry sampling methods and limited development testing
were conducted at the Hartford Engineering Development Laboratory and at the Savannah River
Laboratory to assess waste sampling techniques potentially applicable to B Plant processing in
support of HWVP. No cost-effective approaches significantly better than the in-piace sampling
techniques were identified.

I

4.1.3 Composite Samples

A sampling method in which a stratified core is automatically homogenized into a single,
composite material offers potential safety and operational advantages. There is currently no
operational capability to acquire composite liquid-solid samples. Limited design and proof-of-
principle testing has been conducted.
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4.2 SAMPLING DEVELOPMENT NEEDS

The capabilities for sampling various waste forms are summarized in Table _-_,. Equipment
identified as su/_cievt to meet a particular requirement is not necessarily optimm,. Zorthat
application; development plans described in Section 4.3 include activities to modify and upgrade
existing equipment, as well as to increase the inventory of equipment to meet program n_eds.

4.3 DEVELOPMENT PLANS-SAMPLING METHODS

4.3.1 Aging Waste Sampling

The CST (Section 4.1.1) is capable of sampling NCAW solids that settle to the tank bottom. The
bottle-on-a-string and aging waste samplers retrieve only the supernatant liquid and suspended
solids. The current sampler design used for sampling with the CST allows samples to be taken as
deep as about 3 in. from the tank bottom. Sampling procedures and equipment introduce several
potential modes of sample contamination that _,Juld compromise co_._rmance with analysis protocols.

For the 19-in-long core samples currently taken, the activity level can be high, up to 5 Ci/sample
for NCAW. An existing spent fuel transport cask is adequate for shipping NCAW samples, but a new
cask designed expressly for loading, transporting, and unloading NCAW samples will be incorporated
into the sampling system during FY 1989.

Design and modification of the CST, particularly the sampler itself, based upon experience gained :.
during operability testing and initial sampling of NCAW, and upon requirements dictated by EPA

sampling protocols, is planned for FY 1989.

.//

Estimated Cost ($000) 402 (HL)

CENRTC ($000) 100

Need date (FY) 1989 and 1990

Program(s) supported HWVP, retrieval, pretreatment, TFPE, tank farm technology

HWMTP tasks DST-3.5

Predecessor task None

Impact if not done NCAW tank bottoms will not be characterized. Retrieval operations
and the determination of HWVP design parameters will be delayed.
Potential improvements to sampling safety and cost effectiveness will

[ not be realized.

4.3.2 Core Sampling Tr_'ck Modifications for Hard Saltcake Sampling

The existing CST has demonstrated the capability to successfully sample sludges and liquids.
Hard saltcake, found in SSTs, is difficult to sample because of plugging in the sampler and drill bit;
waste cannot enter the sa_pler. Operational procedures have been modified to recover less than a
full-length core if hard saltcake is encountered. These changes have not been successful in recovering
ha, d saltcake samples. Alternate drill bit configurations and samplers need to be designed,

: fabricated,andtestedtobeusedinhardsaltcakesampling.

|
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Table4-2.Waste Sam')lingEquipment.
............

Existingequipment Sufficient EquipmentusedWastetype sampleneeds

NCAW ........ Liquids .......... Yesa Bottle'o'n-a-"string/CST

Solid-liquidsuspensions Yesa CST

:Solids(sludgelayers) Yesa CST

'NCRW ' "SL'pernatantliquids 'Yes" Bottle-on-a-string. "

Solids Yes Bottle-on-a-string/CST

DsS/DSSF ' Supernatantliquids.... Ifpresent Bottle-on-a-string"

Solids Yes CST

Concentrated Supernatantliquids Yes Bottle-on-a-string_-
PO43-

Solids Yes CST

ISST waste Liqui(i _ Yes CST ' '

Sludge Yes CST

Saltcake Yesa CST
, ii , ,, , i|i

PSW Liquids Yes Bottle-on-a-string/CST

Solids Yes Bottle-on-a-string/CST

HFw ' Liquids " Yes Bottle-on:a-string/CST' '

Solids Yes Bottle-on-a-string/CST

PFP ' Liquids ' Yes Bottle-on-'a-string/CST

Solids Yes Bottle-on-a-string/CST

CC ' Liquids.... Yes Bottle-on-a-string/CST'

Solids Yes Bottle-on-a-string/CST

HWVP feed Liquids Yesa Bottle-on-a-string/CST

Solid-liquidsuspensions Yesa CST

Solids(sludgelayers) Yesa CST

alndicatesdevelopmenteffortneededtoimproveequipmentcapability,_sT89.31o_s.2
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ii I ,.,

Estimated Cost ($000) IS0 (EF)

-Needdate (FY) ' ' 1989 and'i990 ....

Program(s)supported SST stabilization,SST characterization
i i. ilm i i . , . .i ,..,, .

HWMTP tasks SST-2.16
i i i i ,., . .., .,,, i . ,,. .

Predecessortask None
ii ..i ,,= ,l Ill i "

Impact ii'not done Hard sal_ke samples cannot be obt_ed. Critical characterization
datawillnotbeavailabletoresolveSST disposalissues.

..........

4.3.3 Three Mile Island Core Sampler

Assessmentofsamplingrequirementsdidnotidentifya needforthisequipment;therefore,no
furtherdevelopmentactivitiesrelatedtothissamplingmethodareplannedatthistime.

4.3.4 B Plant Sampler

A_sessmentofsamplingrequirementsdidnotidentifya needforthisequipment;therefore,no
furtherdevelopmentactivitiesrelatedtothissamplingmethodareplannedatthistime.

4.3.5 Composite Core Sampling

Assessment of sampling requirements did not identify a need for this equipment; therefore, no
further development activities related to this sampling method are planned at this time.

4.3.8 Upgraded Bottle-on-a-String

Three principal activities required for development of an improved sludge sampling system are
based upon the existing bottle-on-a-string approach: (1) design of an enclosure for the existing
sampler retrieval system, (2) incorporation of a portable glovebox, riser shielding, and a mechanical
retrieval system, and (3) testing of the system before initiation of actual tank waste sampling. For
the alternative bottle-on-a-string methods identified in the conceptual design study (Section 4.1.2.2);
detailed design, fabrication, and prototype testing are required.

EstimatedCost($000) 502(WB)
, . . ,.,, ,

Need date (FY) 1990

Progra_n(s) supported GTF, SST stabilization, retrieval, tank farm technology, TFPE

HWMTP tasks DST-3.5
-- , , ......

Predecessor task None
-- , , , ,, , , . . ,, , ..

Impactifnotdone The equipmentandproceduresforthissamplingmethodwillnot
represent an ALARA approach.

.. . ,,,
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4.3.7 Isolok Sampler for 241-AP Tank Farm

Assessment of sampling requirements did not identify a need for this equipment; therefore, no
further development activities related to this sampling method are planned at this time.

4.3.8 Assessment of Sampling Methods for Single-Shell
Tank Characterization

This task is required to assess SST sampling methods and procedures with respect to hazardous
waste characterization requirements. Current methods and procedures will be compared to
regulatory requirements, and potential problems will be identified. Methods for sampling hard
saltcake and for eliminating the use of lubricants or other fluids will be assessed. As in the case of
NCAW sampling (Section 4.3.1), drill bits for sampling closer to the tank bottom will be designed and
developed.

Estimated'Cost($000) 188(EF) .....
i i . i i, , i

Need date (FY) 1989 and 1990
. | w , ii | , Hl I ,J , I. , I

Program(s)supported SST characterization
, i i,i i , ,i | H i ml i| iii . . =,L ..

HWMTP tasks SST-2.5
i .= i | ,. ,

Predecessortask None
i nl i J , ii i, .,.,..

Impact if not done The regulatory requirements of the EPA and Ecology may not be met.
..... .,,. ,, .

4.3.9 Maintenance of Existing Sampling Capability

The equivment used for current sampling activities needs to be maintained. The most complex
equipment _sthe CST which requires spare parts, periodic preventive maintenance, and a dedicated
facility for s_orage and maintenance. The operating crews require training and certification to
develop and maintain acceptable levels of proficiency.

EstimatedCost($000) 125(FY 1989),439(FY 1990),125/yr(annualstartinginFY 1991)
(ali EF)

Need date (FY) Continuous •
L li_ | . . i. li

Program(s)supported All
, J L . l= ii , , , l ,

HWNT1 _ tasks DST-3.7
iJ. , i ,, i| ,.

Predecessortask None

Impact if not done Equipment and operating personnel will not be available when
samplingisrequired.Delayswillbeencountered.Characterization
data will not be obtained.
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4.3.10 Second Core Sampling Truck and Supporting Equipment

A second CST will be designed and built to augment the capabilities of the first unit. The second
unit will incorporate modifications identified as desirable from the operating experience with the first
unit.The f'rrstCST willbemodifiedtoincorporatefeaturesthatenhancesafetyandotherfeatures
thatimprovethecosteffectivenessoftheunit.

EstimatedCost($000) 1,632(EF)
|

Need date(FY) 1991 i

Progr__m(s)supported All

HWMTP _._k_ New

Predecessort__sk None ..
i

Impact_fnotdone Tank wastesamplingwillbeunabletobeconductedata ratecommen-
suratewithagreementswithregulatoryagenciesorwiththe
requirementsofthetreatmentanddisposalprograms.

A scheduleanda costsummary forsamplingmethodsdevelopmentarepresentedinFigure4-1
andTable4-3,respectively.
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5.0 SAMPLE TRANSPORTATION AND STORAGE

5.1 TRANSPORTATION

Samples are obtained at tank farms in the 200 East and 200 West Areas and transported by truck
to laboratories for analysis. Transport of these samples requires specialized equipment and
procedures to prevent loss of containment and to minimize radiation exposure to operating personnel
and the public.

5.1.1 Capabilities

Three different containment systems are in use for transporting waste samples:

1. For bottle-on-a-string and similar small samplers, a sample pig provides primary
containment, and a 55-gal drum provides secondary containment. The assemblage is shipped
in a shock-resistant overpack.

2. For low-activity samples taken by the CST, the sampler is contained within a stainless steel
liner which is then sealed in a lead-lined shipping cask.

3. For NCAW samples, the sampler is contained within a stainless steel liner which is then
sealed within a cask designed for shipping spent reactor fuel and then further contained
within a steel overpack.

5.1.1.1 Sample Pig Transport System. The sample pig transport system is used for the interarea
transport of bottle-on-a-string samples from B Plant, PUREX Plant, and Tank Farms to the
222-S laboratories and 300 Area laboratories. The samples are doubly contained in a sample pig
inside a 55-gal drum. The drum is transported in an N-55 overpack containing polyurethane foam
and ceiling tile packing. The special sample transport truck is equipped with tiedowns to secure the
overpack to the truck. A maximum of two overpacks, each containing a sample pig, can be shipped on
the truck at one time.

Three different pig configurations are used. The cavity of the unlined pig will carry
one 100-mL sample vial. A lead liner that reduces capacity to a one 35-mL sample vial may be placed
in the cavity. A "doorstop" liner that reduces capacity to a one 6-mL vial can be inserted. Curie
content and surface close rates are administratively limited according to pig configuration and
content.

The sample pig transport system is designed to be reusable. The sample pig is approved for
interarea (100, 200,300,400 Area) shipments of liquid, slurry, sludge, and solids; its use for offsite
shipments is not authorized. There are currently two trucks (one operational, one standby) capable of
transporting the sample and overpack.

5.1.1.2 Transport System for Low Activity Core Samples. As noted in Section 4.1.1, the core-
sampling equipment is capable of taking liquid, sludge, and solid samples. The sample in any case is
a 19-in-long and 1-in-diameter cylinder. Initial containment for transport of the sample is provided
by the sampler itself, which occupies a 40-in-long and 2-in-diameter envelope, including the sampler
latching device. For low-activity samples that are shipped to AL, the sampler is emplaced in a
0.12-in-thick stainless steel liner, which is enclosed within a steel, lead-lined cask having a lead
thickness of about 1.2 in. The cask and contents weigh slightly less than 400 lb; packaged samples
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areusuallyshippedingroupsofthreemountedincaskstandson a l-tonpickuptruck.Caskhandling
by meansofanoverheadcraneatthe222-Slaboratorieswas identifiedaspotentiallyhazardous;
alternativeequipmentwas acquiredandplacedinservice.

5.1.1.3 Transport System for Neutralized Curre_ Acid Waste Core Samples. For shipment of
NCAW samples, the sampler is identical to the one used for low-activity samples, and the cask liner is
similar, differing primarily in the size of end flanges. The shipping cask for NCAW samples is the
principal containment and shielding barrier, providing shielding by a 1-in-thick stainless steel shell
surrounding a 4-in-thick lead cylinder. An EBR-II spent fuel shipping cask is used for initial NCAW
sample shipments, and a similar cask specially designed to accommodate sample handling operations
at the AL is scheduled to be placed in service in the near future.

Theshippingcaskistransportedwithina 21PF-Isteeloverpackwhichisboltedtothebedofa
flatlJedtrailer.The trailercanaccommodatetwooverpacksmountedtransverselyneartherearend
ofthebed;thisarrangementiscompatiblewiththecranelocationatthe325BuildingHot Cell
Facility.

5.1.2 Development Needs--Sample Transportation

5.1.2.1 Transportation System Integration. A study is needed to integrate the transportation
requirements and schedules for all sampling activities. Plans for bottle-on-a-string sampling in the
tank farms and sampling at B Plant must be assessed to defLne facility and equipment requirements.
Core sampling requirements must be estimated to determine the number of transport casks needed
for shipment of low-activity and NCAW core samples. Performance of this study and implementation
of recommendations derived from the study will ensure that the most efficient transportation systems
are available to meet expected sampling requirements. The need for supplemental transportation
equipment can be identified by means of this study.

5.1.2.2 Assessment of Regulations. Regulations governing waste transportation are constantly
being amended, issued, and deleted. A review of current and anticipated regulations needs to be
conducted to ensure availability of appropriate sample transportation systems when they are needed.

5.1.2.3 Evaluation of Sample Volumes for Grout Treatment Facility and Hanford Waste
Vitrification Plant. Studies in support of GTF operations identified a potential need for liquid
sample volumes of about 1 L to support analysis requirements. This volume of sample is larger than
single samples obtained by current bottle-on-a-string sampling methods. An engineering study to
address sample container, shipping cask, overpack, licensing, transportation, and laboratory
handling equipment is required to optimize sample size with respect to safety and cost effectiveness of
the overall sampling system.

5.1.2.4Sample Pig Fabrication.The currentinventoryofsamplepigsisnotsufficienttosupport
plannedsamplingactivities.ResultsoftheTransportationSystemIntegrationStudy
(Section5.1.2.I)shouldbeusedtodeterminehow many samplepigsareneededtosupporttheroutine
usecycleandtoprovideadequatesparestoreplacepigsthatareoutofserviceformaintenanceand
repair.

5.1.2.5 Transport Casks for Low-Activity Core Samples. The sampling frequency envisioned in
currentcharacterizationplansmay entailtheuseofmore transportcasksthanarepresently
available.ResultsoftheTransportationSystemIntegrationStudywillprovidea basisforassessing
theneedforadditionalcaskstosupportthewastecharacterizationprogram.

t
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5.1.2.6 Transport Casks for Neutralized Current Acid Waste Core Samples. High-level NCAW
core samples will be transported in casks designed expressly for unloading and handling at the
325 Building analytical laboratory. A sufficient number of these casks must be fabricated to meet the
characterization program needs identified in the Transportation System Integration Study.

5.1.3 Development Plans-Sample Transportation

5.1.3.1 Transportation System Integration. The planned scope envisioned for tank waste
characterization activities has undergone substantial review and revision as the requirements
imposed by state and federal environmental legislation have been interpreted and negotiated. An
increased need for characterization data to support f'mal disposal decisions has also been identified.
A study must be conducted to define a comprehensive waste sampling'and analysis program that will
support the information needs of these regulatory and technical investigations, and to identify the
facilities and equipment required to conduct this program.

EstimatedCost($000) 94(HL),94(EF) .......

Need date (FY) 1989
,i r. . .

Program(s)supported All
, ., , .| ,. . i l l i

HWMTP tasks DST-3.8,SST-2.17
,,. ,i .. i • , J

Predecessortask None
, , ,, ., , , , i ,,

Impact if"not done Equipment (e.g., sample pigs, core sample transport casks) required to
support waste sampling activities may not be available when needed.
Characterization data, and the decisions supported by that data, may
bedelayed.

- .........

5.1.3.2 Regulatory Concerns. A study will be conducted to review current and anticipated
regulatory changes that affect solid, liquid, sludge, slurry, and mixed waste shipments on the
Hanford Site. The impacts of proposed and potential changes in regulatory requirements (RCRA,
DOE, EPA, Washington State) will be assessed in terms of transportation system design, and
procedural and documentation requirements.

Estimated Cost ($000) 38 (HL)
| , ,,. i i i i ,, . ,.,

Need date (FY) 1989
. i . i . i

Program(s) supported All
i • ,.i . H i, L

HWMTP tasks DST-3.9

Predecessor task None
i. i.. j ,

Impact if not done Regulatory issues could halt sample shipments or require equipment
redesign. Sampling data acquisition might be delayed or lost.
Engineering commitments may not be met.

.
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6.1.3.3 Sample Volume for Grout Treatment Facility and Hanford Waste Vitrification Plant.
An engineering study will be performed to identify the optimum mix of sample sizes and associated
sample transportation systems. Results of the study will provide a basis for recommendations of
equipment modifications and additions, as well as changes in sample loading, transport, and
unloading procedures. Criteria for system sel_.ction will be regulatory compliance, cost effectiveness,
doses to operating personnel and nonradiologic safety.

... J •

ZsmatCost ($0oo) 25(wP)
Need date )FY) 1989 .....

i ii | • ,,,, ,

Program(s) supported GTF, HWVP

HWMTP tasks 55T-2.5 .......... • "'

Predecessor task 6.1.3. I, 6. I. 3.2
.. . iii ii i J., i,

Impactifnotdone Samplingprogrammay beinadequatetoproviderequired
characterization data.

.....

5.1.3.4 Fabrication of Additional Sample Pigs. An engineering study will be performed to define
the required total pig inventory (both number and type), including spares. The study will include
review of the existing design, in the context of experience gained in the use of this design, to assess
the need for design changes. Based upon the study results, additional pigs of the current or modified
design will be procured or fabricated. The cost estimate for this activity includes an assumption that
it will be necessary to double the existing inventory.

\

-- i

Estimated Cost ($000) 126 (WB)
i =, i i, i ,

CENRTC ($000) 35

N'eeddaie(FY) 1990......
,i . ,, .. .... ,

Program(s)supported Ali
,. ,.. , ,,,

HWMTP tasks New

Predecessortask None

[mpactifnotdone Transpo'rtatio'n"ofsamples'maybedelayedlAcquisitionofcharacter-
izationdatamay bedelayed.

5.1.3.5Core Sample Loader forHot Cell.Thisissuewas satisfactorilyresolvedby adaptationof
existingequipmenttocaskhandlingatthe222-Slaboratories.

5.1.3.6Low-ActivityCore Sample TransportCask Fabrication.Additionaltransportcasksand
linerswillbefabricatedtoensurethatashortageofcasksorlinerswillnotdelaydeliveryoftank
wastesamplestothe222-Slaboratories.The indicatedcostofthiseffortispredicatedon the
assumptionthat10new casksand 30new linerswillbeneeded.

5-4



WHC-EP-0209

Estimated Cost ($000) 125 (EF) .......
..... iii , , , , ,, , , ,,, , , ,, ,

Need date(FY) 1991
, ,i,,= ,, , ....... , , , , ,,, , , ,,

Program(s)supported SST characterization

HWMTP tasks None
m, ii i ii ,, ,, ,

Impactifnotdone Transportofsamplesto222-Slaboratoriesmay bedelayed.
Characterization data may not be available for timely support of
regulatorycomplianceand technicaldecisions.

--..

5.1.3.7 Neutralized Current Acid Waste Core Sample Transport Cask Fabrication. Transport
casks and liners for shipment of NCAW samples to the 325 Building hot cells will be fabricated to
support the characterization program. The indicated cost of this activity is predicated on the
assumption that four new casks and 20 new liners will be needed.

EstimatedCost($000) 150(HL)

Needdate(FY) 1989and1990

Program(s)supported HWVP, NCAW pretreatment,retrieval.........

HWMTP tasks New ' '
, i . i, ,| , . , ,. , ,

Predecessor task None
, i . , .. .

Impact if not done Transport of samples to AL may be delayed. Characterization data
may not be available for timely support of regulatory compliance and
technical decisions.

.........

A scheduleand acostsummary forsampletransportationarepresentedinFigure5-Iand
Table5-I,respectively.

5.2 STORAGE

5.2.1 Storage Capacity

Sample storage capacity exists in the 200 and 300 Areas, although current storage facilities are
minimal. Space is barely sufficient to store samples as analysis is being conducted, and archive space
is not sufficient. The existing facilities probably do not meet regulatory requirements for a controlled
temperature storage environment. Table 5-2 lists storage facilities. Waste samples (composited
segments, or residuals after analysis, obtained with the CST) from tanks 241-A-102, -A-103, -A-106,
-AW-101, -BX-104, -BX-105,-C-103,-C-104,-TY-101 through -106,-SY-102, and -SY- 103 are being
stored at the 222-S facility. Material from tank 241-AY-102 is being stored at the 325 Building.
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5.2.2 Development Needs--Samp !e Storage

An engineering study is required to interpret regulatory requirements governing sample storage,
to assess compliance with applicable regulations, and to recommend corrective action as required.
Many regulatory constraints a_e potentially applicable to various constituents of tank wastes:

• Refrigeration to prevent evaporation of volatiles

• Container materials that do not interact with waste

• "Chain-of-custodyrecord"

• Prescribedsamplelabellingandsealingprotocols

• Specii_edmaximum storagedurationsbeforeanalysis.

The authenticityofsampleanalysesmay bequestionable,becausesamplesmay beperturbedor
alteredduringstorage.The conceptofan authenticsampleiscomplex;samplestoragemay change
thesample.Solubilitychangescanoccurovertime,andchemicalscanplateoutc.htothesample
container.As a resultofany changesduringstorage,thesampletakenfromthecontainerfor
analysismay notberepresentativeofwhatwas initiallyputintothecontainer.

5.2.3 Development Plans--Sample Storage

5.2.3.1 Sample Storage Regulations Review. An engineering study wiU be conducted to review
state and federal regulations governing storage of radioactive waste and mixed waste and to define
the sample storage requirements imposed by those regulations.

EstimatedCost($000) 25(HL)
, ,, ,l,, , ,,, , , , , , , ,,

Need date (FY) 1989
,,,, , , ,

Program(s)supported All
,,, , , ,

HWMTP tasks New
, , , , , ,,,,, ,,

Predecessortask None
i,i,, , , ,,, , , ,, ,, ,

Impact if not done Characterization efforts might be delayed l:,yrulings that analysis
results are invalid because samples were i__properly stored.
Characterization program cost and personnel exposures would i_e
increased as a result of additional samplings,.

. ..

5.2.3.2Sample ArchivingEconomics. An engineeringstudytoassessarchivingeconomicswillbe
conductedtodeveloprecommendationsforcost-effectivestorage,handl_ing,andanalysisapproaches
thatminimizephysicaland chemicalchangesinsamplesduringarchivedstorage,.
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Estimated Cost ($000) "_ (HL) -------

Need date (FY) 1989 --------

Program(s) supported All ---------

HWMTP tasks DST-3.12 --------

Predecessor task None --------

Impact if not done Archive samples may not be stored in the most cost-effective manner.
Archived samples may not be suitable for analysis, and additional
sampling may be required.

L._

5.2.3.3 Sample Archiving Facility. An engineering study will be conducted to define the
requirements for storage facilities for waste tank samples. The study will include modifications to
existing facilities (such as the 305 Building) as well as new construction. Storage facilities would
include provisions for storage of samples up to 1 L.

EstimatedCost($000)"_ (HL) __------

CENRTC ($000) TBD (dependentonengineeringstudyrecommendations) __--.----

Needdate(FY) 1990 .--------

P--r_-ogram(s)supported All --------

HWMTP tasks DST-3.12 ____---

Predecessortask None -------

Impactifnotdon_ Availablefacilitiesareunlikelytobeadequateforsamplestorage.
Programsforacquisitionofcharacterizationdatawillbeimpededby
lackofsamplestoragespace.

5.2.3.4Maintenance ofExistingSingle-ShellTank Sample Archives.Samplesthathave
alreadybeentakenandanalyzedarecurrentlyarchivedatthe222-Sand325Buildings.They will
remainstoreduntila decisionismade fortheirdisposition.Costsareassociatedwithlaboratory
spaceandradiationmonitoring.

EstimatedCost($000) 38/yr(WB) __._---

Need date(FY) Continuous

Program(s)supported SST characterization ______

HWMTP tasks SST-2.18 ..___---

' Predecessortask None -------

Impactifnotdon_ Disposalofstoredsamplesmightrequireadditionalsampling;costs
andpersonnelexposuresduringsamplingwouldbeincurred.
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A schedule and a cost summary for sample storage are presented in Figure 5-2 and Table 5-3,
respectively.
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6.0 SAMPLE CONTROL AND DATA BASE MANAGEMENT

An Oi_ceofSampleManagement (OSM) hasbeenestablishedtobea singlepointofcontactforall
environmentallaboratorysupportandwillassistallprogramsinidentifying,samplingand
analyticalrequirements.The OSM willcoordinatesampledistributionamong thevarious
laboratoriesandwillcoordinatelaboratorycapabilitieswithprogramneedsandregulatory
requirements.The OSM isintendedtocoordinatealllaboratorysamplesand notjustSST and DST
samples.SpecificSST and DST samplingintegrationanddatamanagement tasksseparatefromthe
OSM arediscussedinthissection.

The needforasystemfortheintegrationandcontroloftanksamplingand sampleanalysisis
discussedinSection6.1.Thissystemshouldeliminateunnecessaryresamplingand reanalysis.

DatabasesystemsforthestorageoftankfarmsampleanalysesarediscussedinSection6.2.The
SST wastecharacterizationdataareenteredintotheSST Waste RecordsManagement systemwhile
DST wastecharacterizationdataareenteredintotheDST Waste CharacterizationDataBase.

6.1 SAMPLING INTEGRATION SYSTEM

6.1.1 CurrentPractice

Fornonroutinetankfarmsamples,thesamplingandanalysisisnormallyhandledinthe
followingmanner:

1. The requestorsubmitsa formalorinformalrequesttoTFPE thatparticulartanksamplesbe
taken.

2. The requestororTFPE notifiesPCL thatsampleswillbetakenandobtainsserialnumbers
CR" numbers)forthesamples.The requestordiscussessampleanalyseswithPCL.

3. The TFPE personnelissuea processmemo toTank Farm Operationsforthesamplewitha
copyofthismemo senttotheSampleCoordinatorintheTank Waste Characterization(TWC)
Section.

4. Tank Farm Operationsschedulesthesampling,takesthesample,andtransportsittothe
222-Slaboratories.

_. The PCL performssome analysesand preparesthesampleforadditionalanalysisby AL.

6. When analyseshavebeencompleted,thePCL issuesalettertotherequestoranda copytothe
SampleCoordinatordocumentingtheresultsoftheanalysis.

Othergroupsarenotgenerallynotifiedwhen a sampleistobetakenandinputon sample
analysisisnotsolicited.Thiscanleadtoa duplicationofeffortbecausea tankmay havetobe
sampledseveraltimestofulfillallcharacterizationneeds.
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6.1.2 Sampling Integration Needs

An integratedsystemforrequestingsamplesanddistributingresultsisneededtoeliminate
unnecessarysamplingofDSTs. The integratedsystemshouldprovideforthefollowingactivities:

1. Notifydifferentgroupswhen samplesaretobetakenandareprovidedan opportunityto
requestsampleanalysesand indicatespecificsamplingrestrictions(e.g.,samplingmethod,
volume required, special sample handling).

2. Enter' analytical results into the characterization data base.

3. Evaluate analytical results and distribute the results to those requiring the information. The
TWC section and TFPE should be included on the distribution of all sample results•

8.1.3 Development Plans

8.1.3.1 Study of Sampling and Analysis System. An improved method for requesting samples and
distributing results is needed. The current system was examined and recommendations for
modifications to this system were agreed upon by the TWC section, TFPE, and PCL (completed in
FY 1988). The task of modifying the current system is detailed in Section 6.1.3.2.

8.1.3.2 Sampling and Analysis System Modification and Operation. This task would develop
and put into operation the improved sampling integration system. An engineering instruction will be
written to implement the modified system.

EstimatedCost($000) 44(HL)inFY 1989towriteengineeringinstructionand implement
themodifiedsystem;25/yr(HL)thereaftertocontinuesystem
operation

Need date(FY) 1989

Program(s)supported Ali ..................

HWMTP tasks DST-3.13 ...........

Predecessortask 6.1.3.1
ii, i , ,, , , ,, , , ,,,, ,t ,,

Impactifnotdone The potentialforunneededsamplingwillbepresent;therefore,the
potentialforunnecessarycostsand exposurewillcontinue.

A scheduleand acostsummary forsamplingintegrationarepresentedinFigure6-Iand
Table6-1,respectively.
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6.2 DATA BASE MANAGEMENT

&2.1 Current Systems

Results of sample analysis for the SST waste characterization program are entered into a data
basemaintainedby theI00Area/TechnicalDataSection.Proceduresand systemshavebeen
developedforthesafestorageand retrievaloftheserecords.

AlltankfarmsamplessubmittedtoAL areenteredintothecomputerizedLaboratoryCustomer
CommunicationsSystem(LCCS).Analyticalresultsareenteredintothesystemanda sample
remainsontheactivelistfor90d afterthelastresultisentered.The dataareeasilyobtainedfor
routineTFPE samplesprovidedthatthesamplenumber isavailable.Analyticalresultsfor
nonroutinesamplesaredocumentedinan internalletterorsupportingdocumentby PCL.

The DST Waste CharacterizationDataBasewas developedduringFY 1986toprovideasystem
forthestorageand readyretrievalofinformationon DST samplingandanalysisresults.The most
recenttanksamplingandanalysisinformationhasbeenenteredintothedatabase•
A CharacterizationDataBasereportlistingthelatestanalysisofeachwastetankwillbe issued
annually.Thisdatabaseismanagedby theTWC Section.A DSS/DSSF source-termdocumenthas
beendevelopedbytheGroutSystemsGroupandisbeingusedforagroutfeedvariabilitystudy.

6.2.2 Needs

The HWVP has identified the need for a data base to compile HWVP feed characterization data.
The HWVP plans to obtain feed characterization information in two ways: by summing and I

averaginganalyticalresultsfrom samplingatB Plantandby samplingandanalysisofHWVP feed
storagetanks.Becauseofthelargenumber ofsamplestobe takenatB Plant,a databasewillbe
necessarytostoreand processthedata.

The TRAC dataandprogramswereconvertedtotheCRAY computersysteminFY 1988.The
dataandprogramsneedtobemaintainedforfutureuse.The informationwillbestoredon magnetic
tapeand willbemaintainedby InformationResourceManagement (IRM).

The SST characterizationhasidentifiedtheneedfora databasetocompileSST coresample
analysisdata.The SST StatisticalDataBasewillstoreSST characterizationdatageneratedfrom
coresamplesandothersources.The databasewillprovideinventoryand concentrationestimatesfor
eachconstituentwithassociatederrors,materialbalanceinformation,and hazardouswaste
designations.Thisdatabaseneedstobedevelopedand implementedbeforeSST samplingand
analysesstartagain.

The EnvironmentalRestorationDivisionisdevelopingan environmentaldatabasetoindex,
retrieve,and reportdivisionrecords.The databaseemphasiswillbeonenvironmentalrestoration
needstomeetEPA requirementstosupporttheAdministrativeRecordby February28,1989.This
databasehasthepotentialtoabsorbtheSST Waste RecordsManagement (Section6.2.3.i)work
scopeinthefuture.
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6.2.3 Data Base Development Plans

6.2.3.1 Single-Shell Tank Waste Records Management. The 100 Area Technical Data Section
provides record management support to the SST waste characterization effort. Procedures and
systems are in place for the safe storage and retrieval of these records. This task provides for
maintaining the system.

EstimatedCost($000) 25/yr(EF)
. i| ,, i, , , ii i i

Need date(FY) Continuous
i i , ,. i, . i t it , l

Program(s)supported SST Characterization

HWMTP tasks SST-2.19
ii i , ,,

Predecessortask None
,i i l ! ,, ii . tl ,,

Impactifnotdone No singlesourceforSST sampleanalyseswouldbeavailablewithout
this data base. This could result in difficulties in obtaining data on
pastsampleanalysesandpossibledataloss.

.....

6.2.3.2 Double-Shell Tank Waste Characterization Data Base. Work on the characterization

data base began in late FY 1986; the program for the data base has been written and the user's guide
has been prepared and issued for review. The latest tank farm sample analysis data has been entered
and the data base system is current. A document will also be issued listing the latest analysis of each
waste tank. This document will be updated annually.

EstimatedCosti$000) 501yr(HL) .........

Need date (FY) Continuous

Program(s)supported All

HWMTP tasks DST-3.14

Predecessortask None

Impact if not done No single source for DST sample analyses would be available without
thedatabase.Thiscouldresultindifficultiesinobtainingdataonpast
sample analyses and possible data loss.

...........................

6.2.3.3 Double-Shell Slurry and Double-Shell Slurry Feed Source-Term Document and Feed
Composition Variability Study. The DSS/DSSF Source-Term document and Feed Composition
variability study was developed and is used by the Grout Systems Group to support development and
permitting efforts. This document was used as the basis for the GTF Dangerous Waste Application.

6-5



WHC-EP-0209

EstimatedCost($000)25/yr(WP)
i i lm i i ii iii ii i,,.i ., i

Need date (FY) Continuous
, ,,, w , ,,, --

i i i ,,,.........

HWMTP tasks DST-3.15

Predecessortask None
i i i i i ,,

Impact ifnot done The information necessary to estimate the final composition of GTF
feedintheGTF feedtankswillnotbeinan easilyaccessibleformand
additional effort will be required to sum and average the analytical
data.

6.2.3.4Hanford Waste VitrificationPlantFeed Data Base.The HWVP feeddatabaseshouldbe

developedand implementedbeforethestartupofNCAW pretreatmentat]3Plant.Eachbatchof
NCAW solidstransferredfromB Plantwillbesampledand analyzedby B PlantProcessEngineering.
The databasewillcompiletheresultsoftheseanalysesand thevolumestoestimatethecomposition
ofHWVP feedtanks.Thedatabaseshouldbedesignedtomeed DOE.OCRW specificationsforWaste
AcceptanceI.1and 1.2,DOE-OGR/B14 QualityAssuranceRequirementsand NUREG 0856.

EstimatedCost($000) 63inFY 1991(TBD)fordevelopmentofdatabase;38/yr(TBD)
thereaftertooperateand maintaindatabase

H, ii , .. i , ,

Need date'(FY') 1991
li

Program(s)supported HWVP i
J . i . , . , ,

HWMTP tasks New

Predecessortask None

Impactifnotdone The informationnecessarytoestimatethefinalcompositionofHWVP
feedintheHWVP feedtankswillnotbeinan easilyaccessibleform
andadditionaleffortwillberequiredtosum andaveragethe
analyticaldata.Multiplecoresamplesofwashedsludgereceivertank
wouldberequiredtocharacterizesolids(atabout$250,000/sample).

6.2.3.5 Convert Tracks Radioactive Components to CRAY Computer System. The TRAC
program originally written for the UNIVAC* system has been converted to the CRAY operating
system to be usable (completed in FY 1988).

*UNIVAC isa registeredtrademarkoftheSperryCorporation.
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6.2.3.6 Evaluate Tracks Radioactive Components for E azardous Material. The TRAC
program was designed to predict radioactive components in waste tanks. Although it was not
designed for predicting hazardous waste content, it may be able to do so. A comparison was to be
made with existing sampling data. This task was canceled in FY 1989 when the SST
Characterization team determined TRAC technology should not be developed further at this time for
the following reasons:

1. It would not be cost effective.

2. TRAC is not applicable to RCRA concerns.

3. TRAC cannot be validated on actual samples. Sampling ali 149 SSTs would be required.

4. Excessive errors are associated with TRAC.

It may be possible to use TRAC to predict locations of key radionuclides but not to determine the
radionuclide or hazardous waste inventory of the SSTs.

6.2.3.7 Develop Tracks Radioactive Components Statistical Techniques. A mathematical
analysis was to be completed that would determine statistically valid techniques for comparing
TRAC predictions with waste sampling and analysis. This task was canceled in FY 1989 for the same
reasons listed under Section 6.2.3.6.

6.2.3.8 Complete Tracks Radioactive Components Assessment for Component Prediction.
Upon completion of sampling 30 waste tanks, a comparison of TRAC and sampling and analysis data
was to be performed. Results would show where additional methods improvements needed to be
performed. This task was canceled in FY 1989 for the same reasons listed under Section 6.2.3.6.

6.2.3.9 Assess Tracks Radioactive Components Improvement. Improvements to the TRAC code
were to be recommended. If the code is insufficient to reduce the scope of the waste tank sampling
then a comparison was to be made between improving TRAC and expanding the sampling and
analysis. This task was canceled in FY 1989 for the same reasons listed under Section 6.2.3.6.

6.2.3.10 Storage of Tracks Radioactive Components Data and Programs. The TRAC data and
executable programs should be maintained for future use. The information will be stored on
magnetic tape and will be maintained by IRM.

"Estimat'edCost($000) 6/yr(EF)
,, ii , i , ii,mm i, =| i,, ,

Need date(FY) Continuous
ii i . , i, |., ,,

Program(s) supported SST characterization

HWMTP tasks New
, i ,|, i ..,, , , Hl , .., .... i , .,,

Predecessor task 6.2.3.5

Impactifnotdone The TRAC dataand programswillnotbeaccessibleiftheyareneeded
in the future.

.. _

6-7



WHC-EP.0209

6.2.3.11 Single-Shell Tank Statistical Data Base. The SST Statistical Data Base will store SST
characterization data generated from core samples and other sources. This task will develop the data
base in FY 1989 and maintain the data base beginning in FY 1990.

_stimated Cost ($000) 31 in FY 1989 (EF) for development of data base; 25/yr (EF) thereafter
to operate and maintain database _______

Need date (FY) 1989 --.-----

Program(s) supported SST characterization .___-.--

HWMTP tasks New ------------mm
Predecessor task None '''--------

,umm_,M_mmm mm"'"

Impact if not done The immense amount of information generated by SST core samplechemical and statistical analyses will not be easily compiled and
interpreted.

6.2.3.12 Environmental Management Data Base. The Environmental Management Data Base
will be used for indexing, retrieving, and reporting Environmental Restoration Division records. The
emphasis of the data base will be on environmental restoration needs to meet EPA requirements to
support the Administrative Record by February 28, 1989. This data base has the potential to absorb
the SST Waste Records Management (6.2.3.1) work scope in the future.

Estimated Cost ($000) 25 in FY 1989 (EF) for development of data base, 19 (EF) in FY 1989 to
operate and maintain data base; 31,",r (EF) thereafter to operate and
maintain data base _.__._.__

N--_ date (FY) 1989

Program(s)supported SST characterization
=mmm..m_.mmm,_.m

HWMTP tasks New , -

Predecessortask None

Impactifnotdone EPA requirementswillnotbemet.The indexoftheAdministrative
Recordcouldnotbedistributedtotherequiredregulatoryagencies.

A scheduleand acostsummary fordatabasemanagement arepresentedinFigure6-2and

Table6-2,respectively. ,
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7.0 SAMPLING SCHEDULE

7.1FISCAL YEAR 1988SAMPLE SCHEDULE STATUS

EighteensamplingsfromtwelveDSTs werescheduledforFY 1988.Inaddition,samplesfrom
fourSSTs,the242-AEvaporator,andthe244-TXdouble-containedreceivertank(DCRT) werealso
plannedforwastecharacterization.Ofthe18DST samplings,11werecoresamples.No core
samplingwas performedduringFY 1988duetomodificationoftheCST toallowNCAW core
sampling.Samplesthatwerenottakenandarestillneededhavebeenincludedinthesample
scheduleforFY 1989.The FY 1988samplescheduleissummarizedinTable7-I.

7.2 FISCAL YEAR 1989 SAMPLING SCHEDULE

The FY 1989samplescheduleincludessixcoresamplesfromfiveDSTs and 15coresamplesfrom
twoSSTs.Inaddition,29to35dipsamplesfromfourDSTs arescheduled.The tankfarmsample
scheduleforFY 1989isshowninTable7-2.ThesesamplesarenecessarytosupportGTF, HWVP,
pretreatment,retrieval,SST issues,NCRW issues,and tankfarmtechnologyissues(suchastank
corrosionandcriticalityspecifications).SamplingisalsorequiredtosupportTFPE needsforthe
normaloperationsofthetankfarmsbutisnotshownintheseschedules.The reasonforeach
samplingisshowninthefinalcolumnofTable7-2.The number and typeofsample,available
funding,and needforsamplingarealsogiveninthetable.

The NCAW samplingisoneofthemostimportantcoresamplingsscheduledforFY 1988.
Tank 241-AZ-101and-102samplesarenecessarytosupportbothretrievaland HWVP technology
development.PastsamplingofNCAW usingdipsamplingmethodshavefailedtorecoverstffficient
amountsofsolidsforfullcharacterization.AnalysisofthesolidsisneededtoverifytheHWVP feed
compositionusedinvitrificationstudies.The physicalandrheologicalpropertiesofNCAW are
neededtosupportretrievalstudies.Allretrievaldevelopmentworkhasbeenbasedonsynthetic
wastesandhasnotbeenverifiedwithmeasurementsofactualNCAW. Thissamplingisscheduledfor
thefirstquarterofFY 1989.

Tank 241-SY-I02PFP solidscoresamplingwasperformedtosupportdisposaltechnology
development(i.e.,HWVP, pretreatment,andretrieval)and tankfarmtechnologyissuesconcerning
200West Area wastes.

An NCRW coresamplewillbetakenfromtank 241-AW-I03.Thissampleisneededtoverifythat
theTRU removalprocessimplementedatthePUREX Plantiseffective.The samplewillalsobeused
forNCRW pretreatmentandretrievaltechnologydevelopment.Complexedconcentratefrom
tank241-AN-107willbesampledduringFY 1989toprovidewastesamplesforCC pretreatment
technologydevelopment.

Single-shelltanksamplingwillresumeinFY 1989.The firstSSTs tobesampledwillbe sampled
accordingtoa referencesamplingplan.A totalof15coresfromtwotankswillbetakentoassessthe
uncertaintiesassociatedwithdifferentaspectsofSST samplingand analysis.Datafromthe
referencesamplingwillbeusedtodeterminethenumber ofcoresamplesrequiredtoadequately
characterizea SST. Followingcompletionofthereferencesampling,SST characterizationsampling
willbeginwiththesamplingofsixSSTs (twocorespertank).
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Table7-1.FiscalYear 1988SampleScheduleStatus.
......................

Tank Wastetype Samplequantity Comments
, ...=_ , | ,. , . .,,...,,, ., ,.

241-AN-I02 CC supernatant 1 Threesamplestaken,June 1988
,. ,.. ,, ., ,, , ,= ,,

241-AN-105 DSSF -- Samplenottaken

241-AN-106 ConcentratedPO4 One 20-segmentcore Samplenottaken

241-AN-107 CC supernatant I Two samplestaken,June 1988

241-AW-103 NCRW supernatant I Threesamplestaken

241-AW-I03 NCRW sludge One core SampledelayedtoFY 1989dueto
PUREX processingschedulechanges

, , , ,. . .,, ,, ,,. ,.= ,. , , ,... ,,= ,, ,==, , .

241-AW-I04 Miscellaneouswaste 2 Samplesnottaken,no longerneeded

241-AW-105 NCRW supernatant 4 Two samplestaken

241-AY-101 Dilutecomplexedheel One 4-segmentcore SamplenottakenduetoCST
modifications,plannedforFY 1991

, . , , ,,L , ,,.,, ,, ,

241-AZ-I01 NCAW supernatant 5 to10 One sampletaken,October1987

241-AZ-I01 NCAW solids Two 2-segmentcore Samplesnottakendue toCST
modifications,plannedforFY 1989

241-AZ-I02 NCAW supernate Ito2 Two samples(Isupernatant,Isolids) )/
taken,October1987

., , , n , , .=,,,. . , , ,, ,, ,,. , , , ,.

241-AZ-102 NCAW solids One 3-segmentcore Samplenottakendue toCST
modifications,plannedforFY 1989

241-C-105 SST high-heatwaste One 3-segmentcore Samplenottakendue toCST
modifications,plannedforFY 1989

241-C-106 SST high-heatwaste One @segment core SamplenottakenduetoCST
modifications,plannedforFY 1989

241-SY-I02 PFP supernatant I Samplenottaken,notneeded
,,.,,,,,, , , , ,.

241-SY-102 PFP solids One 3-segmentcore SamplenottakeninFY 1988due to
CST modifications,4-segmentcore
takenOctober1988

242-A Evaporatorfeed/slurry --2wk duringrun Samplestaken
pairs

|,., ,.. , , ,

244-TX PFP waste 1 One sampletaken,IQ FY 1988

PST89-O209d_-I

7-2
- t



WHC-EP-0209

7-3



WHC-EP-0209

7-4



W_IC-EP-0209

Thisschedulereflectscurrentsamplingneedsand issubjecttochange.Some factorsthatmay
affectthisschedulearetheavailabilityoflaboratorysupport,samplingequipmentavailability,
changesinprogramneeds,plantoperations,tankfarmwasteoperations,ortankfarmwaste
processingandoperations.Thisschedulewillbeconsistentwithsamplingmilestonesnegotiated
withDOE and regulatoryagencies.

7.3 FUTURE SAMPLING

Changesinplantoperations,tankfarmoperations,ortechnologydevelopmentneedscanaffect
thesampleschedulesforFY 1990andbeyond.Thisschedulewillbe revisedannuallyinthis
documenttoreflectthesechanges.GeneralsamplingrequirementsforDSTs and SSTsarediscussed
belowanda preliminarysamplescheduleisshowninTable7-3.

7.3.1 Double-Shell Tank Sampling

Double-shelltanksaresampledtosupportvariousprograms.The samplingandanalysisofDSTs
supportstechnologydevelopmentforGTF, HWVP, pretreatment,retrieval,TFPE, andtankfarm
technology.

Double-shelltanksamplingtosupportHWVP needsincludethefollowingtypesofsamples.
TankscontainingNCAW, CC, and PFP solidswillrequiresamplingforHWVP feedcharacterization
andWFQ. ltisexpectedthatseveralcoresamplesfroma tankwillbeneededtoadequately
characterizethesewastesforHWVP; however,thenumber ofcoresamplesrequiredhasnotyetbeen
determined.TankscontainingHWVP feedwillbesampledseveraltimesduringfillingandafter
filling.The HWVP feedwillalsobesampledbeforetransfertoHWVP forvitrificationtodetermine
fritrequirements.Any heelleftinatankthathasbeencleanedoutforuseasan HWVP feedtank
willbesampledasweil.

Knowledgeoftherheologicaland physicalpropertiesofDST wastesisnecessaryforthe
developmentoftechnologyandthesuccessfulretrievalofthewastes.Concentratedphosphate
wastes,DSS,NCAW, PFP waste,CC, HWVP feed,andvariouswasteheelswillbesampledand
analyzedbeforeretrieval.

SamplingofCC, PFP waste,andpossiblyotherwastetypeswillbenecessaryforthedevelopment
ofpretreatmenttechnologies.Pretreatmentofthesewasteswillbenecessarybeforedisposalinglass
andgrout.

SamplingtosupporttheGTF willconsistprimarilyofgroutfeedsamplingforfeed
characterizationandformulationdevelopment.Continuedsamplingwillbenecessarytomeet
operationalneedsand theneedsofshortertermtechnologyissues.The number ofsamplesneeded
throughFY 1994isexpectedtoremainrelativelyconstant.

7.3.2 Single-Shell Tank Sampling

Single-shelltanksamplingisperformedtosupporttheinterimstabilizationofSSTsand to
providecharacterizationinformationonallSSTstosupportdecisionson thefinaldispositionofthe
wastescontainedintheSSTs.
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The SST interim stabilization issues that require sampling and analysis OfSSTs and DCRTs
include the evaluation of high-heat-load tanks and saltwell liquid (SWL) segregation.

Single-shell tank sampling for SST characterization will continue. The sampling is divided into
three parts: the reference sampling plan, Phase I sampling, and Phase II sampling. The reference
sampling plan is described briefly in Section 7.2. Phase I sampling, which involves the obtaining two
core samples from each of the 149 SSTs, is expected to'continue through FY 1998. The results of
Phase I sampling and analysis will be used to collect data for technology development and reduce the
amount of characterization for geological disposal candidates before retrieval. During the final Phase
II sampling, additional cores will be obtained from SSTs for verification or to obtain the information
necessary for proper disposal of the SST waste.

7.3.2.1 Identify Tanks to be Sampled for Single-Shell Tank Characterization (formerly
Section 7.3.8.1). Due to changes in the SST characterization program, the decision has been made to
sample all 149 SSTs. A recommended sampling order has been developed and will be included in the
SST WCP (see Section 2.3.32).

7.3.2.2 Develop Resource Conservation and Recovery Act Sampling Plans and Procedures
for Single-Shell Tank Characterization (formerly Section 7.3.8.2). A detailed plan will be
prepared to ensure compliance with RCRA requirements and recommendations where possible and to
document any deviations from RCRA. Items to be addressed include number and type of sample,
chain of custody protocol, and sample preservation requirements. This task is now included within
the scope of the SST WCP (see Section 2.3.32).

7.3.2.3 Sample and Analyze Single-Shell Tanks for Single-Shell Tank Characterization
(formerly Section 7.3.8.3). This task provides for core sampling and analysis of SSTs to support the
selection of waste disposal methods. A sample schedule is shown in Tables 7-2 and 7-3.

7.3.2.4 Complete Sampling and Analysis of Single-Shell Tanks if Tracks Radioactive
Components is not Adequate (formerly Section 7.3.8.4). Due to changes in the SST
characterization program, the decision has been made to sample all 149 SSTs (see Section 2.3.32).

A schedule and a cost summary for sampling are presented in Figure 7-1 and Table 7-4,
respectively.
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8.0 QUALITY ASSURANCE

8.1 QUALITY ASSURANCE PROGRAM

DOE Order 5700.6B (DOE 1986) and DOE-RL Order 5700. lA (DOE/RL 1983) direct operations
and engineering contractors to operate DOE sites in accordance with the consensus standard
ANSI/ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities (ANSI/ASME
1983). The QA Program implements DOE Order 5700.6B.

Waste tank sampling and analysis activities shall conform to applicable requirements of the
Westinghouse Hanford QA Program. The QA program requirements and associated management
control systems are tailored to the activities being performed based upon impacts to safety,
consequence of failure, and achievement of program objectives. When required, QA program plans
are prepared to identify applicable QA requirements and to implement procedures, management
controlsystemsandcodesandstandards(e.g.,ASME, ASTM, RCRA, CERCLA).

8.2 DEVELOPMENT NEEDS

The tankwastecharacterizationprogramrequiresfull-timeQA supporttoreviewrequirements
asappliedtoallsampleacquisition,handling,transport,storage,and analysisactivities.
A QA engineerwillalsoserveinan advisoryrolefordefinitionofcompliancerequirementswhen
additionalstandardsand regulationsareimposed.The QA liaisonwillalsoassistinidentifying,
integrating,andauditingdocumentationrequiredbyregulatoryagencies,TFPE, tankfarm
technology,andAL. As needed,theindividualwillprepareand reviewQA plansfordiscretetasks
withinwastecharacterizationactivities.A QA planwillbedevelopedseparatelytodefinethe
objectivesand approachforcontrollingoperationsanddocumentationintheSST waste
characterizationprogram.

An important function of the QA liaison engineer will be to review and audit existing sampling,
transportation, analysis, and archiving procedures for NQA-1 compliance; the QA liaison will define
and support actions required to correct nonconformances.

8.3 DEVELOPMENT PLAN

8.3.1 Quality Assurance Support

A QA liaisonengineerwillbeprovidedasa dedicatedparticipantinthewastetank
characterizationteam.The QA engineerwilladvisetheteamon thepublicationandeffectsofnew
standards,willintegratepreparationofrequireddocumentation,and willreviewandauditcurrent
procedures.The QA engineerwillalsoprepareorreviewQA plansasrequiredbyWestinghouse
HanfordandDOE procedures.
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EstimatedCost($000) 40/yr(HL),30/yr(WB),30/yr(EF)
. , • , , ,., , , ,, ,, ,,. ,,,, ,, .,,,.=.,

Need date(FY) Continuous
, , ., ,.., , , .. .

Program(s)supported All
, , ,, , , , ., ,,.m

HWMTP tasks DST-3.I,SST-2.I
, , ,,,= , , . , % .=

Predecessortask None

Impacti£notdone Programrequirementsmay notbemet.Characterizationdata
obtainedmay notbeusable.

8.3.2 Quality Assurance Program Plan for Single-Shell Tank Waste

A QA program plan for SST waste characterization will be developed to ensure that requirements
imposed by regulations and interagency agreements are met.

EstimatedCost($000) 10'7(EF)

Need date(FY) 1989

Program(s)supported SST Characterization

HWMTP tasks SST-2.1

Predecessortask None
, , , . , , . , .,,

Impactifnotdone Characterizationproceduresanddatamay be unsuitabletomeet
regulatoryrequirements.

A schedule and a cost summary for NQA-1 are presented in Figure 8-1 and Table 8-1,
respectively.
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9.0 TANK WASTE CHARACTERIZATION PLANNING

Thissectiondescribestasksthat.involvetheplanningrequiredtoensurethatallwaste
characterizationneeds(andthedevelopmenttasksnecessarytomeetthoseneeds)havebeen
iderttifiedanddocumented.Tank wastecharacterizationplanningincludestheintegrationofvarious
programneeds,consultationswithregulatoryagenciesand independenttechnicalreviewsas
appropriate,anddocumentationoftheneedsanddevelopmenttasks.

9.1 TANK FARM WASTE CHARACTERIZATION PLANNING

9.1.1 Status and Needs

The Tank Farm Waste Characterization TPP is necessary to provide the development needs
required to integrate tank farm waste characterization to support waste management programs.
Development plans outlined in the TPP will provide input to future waste management planning.
The TPP is revised annually

9.1,2 Development Plans

9.1.2.1 Tank Farm Waste Characterization Technology Program Plan. This TPP should be
updated annually to reflect changes in tank farm waste characterization needs and to evaluate
ongoing waste characterization efforts.

EstimatedCost($000) 31/yr(HL)
, , ,, , , ,,, ,,

Need date(FY) Continuing
, , , ,, , ,,,, ,,, ,

Program(s)supported All
,,,, , ,,,,= ,,, ,, ,

HWMTP tasks DST-3.20
,,, ,, ,, , , , ,,, , ,, ,, ,L , ,, , ,

Predecessortask None
,, , , , ,,, , i , , , ,,

Impacti£notdone Identificationofalldevelopmenttasksrequiredtosupportwaste
characterizationcannotbeensured.Duplicationofeffortorinefficient
useofresourcesmay result.

........

9.2 SINGLE-SHELL TANK CHARACTERIZATION PLANNING

9.2,1 Status and Needs

During FY 1988, significant changes occurred in the SST waste characterization program and
substantial progress was made in the development of a comprehensive strategy addressing the
characterization of SST wastes.
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FinaldisposaloptionsfortheSST wastesmustaddressbothradioactiveandchemicalwaste
hazards,andmustbeconsistentwiththeregulationofsuchagenciesasDOE, EPA, and Ecology.
CharacterizationofSST wasteswillsupportthedevelopmentofthefinaldisposaloptions.A WCP is
beingdevelopedtoaddressthesamplingandanalysisofSSTs;thisplanisdiscussedinSection2.3.32.
Otherplanningtasksaredescribedbelow.

9.2.2 Development Plans

9.2.2.1 Single-Shell Tank Waste Characterization Plan Revision. The Single-SheU Tank Waste
CharacterizationPlanrevision(RHO-RE-PL-41P)was completedinFY 1987.Thisdocument,which
outlinedtasks,costsandschedulesforthecompletionofssr characterization,isnoLrelatedtothe
WCP describedinSection2.3.32.However,duetochangesintheSSr wastecharacterization
program,much ofthisplan(RHO-RE-PL-41P)isnolongerapplicable.Thistaskhasbeenreplacedby
thetaskdescribedinSection9.2.2.4.

9.2.2.2ConsultationWith RegulatoryAgencies.ConsultationwithEcologyhasbeenestablished
toassistindecisionsregardingSST characterization.Key areasincludeselectionofparametersfor
analyses,samplingrequirements,and useofalternativeanalyticalprocedures,protocols,and
equipment.Thistaskisrequiredtoensurethatthecharacterizationplansandtaskswillsupplythe
appropriate data to support waste handling and disposal.

EstimatedCost($000) 38/yr (EF)
ii ii i i i ii i i , , ,l

Needdate(FY) Continuous

Pro_am(s) supported SST characterization

H'_.dTP tasks SST-2.29
i , i |i , ,, , ,,, i, =, , ,,, , ,

Predecessortask None -_
ii = _'i i,,, i , ,,,,,

Impact if not done This task provides valuable input to the SST characterization program
and itsapproachtoSST wastecharacterizationand thefinal
disposition of these wastes. Lack of regulatory agency review could
resultincostandscheduleimpactstothecharacterizationofSST
wastes.

I ,, ,,,

9.2.2.3 IndependentTechnicalReview. A panelfromtheNationalAcademy ofScience(NAS) has
beenaskedtoexamiheandreviewSST wastedisposaldevelopmentandevaluationactivities.
Includedinthereviewsaretechnicalplans,datareports,analyses,andconclusions.Periodic
meetingsareheldbetweentheNAS panelandrepresentativesfromWestinghouseHanford,PNL,
DOE, andEcology.Thistaskisrequiredtoensurethatthecharacterizationplansand taskswill
supplytheappropriatedatatosupportwastehandlinganddisposal.

9-2
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EstimatedCost($000) 251/yr(EF)
., , , , , .w , , ii

Needdate(FY) Continuous
i ,m ,• ..

Program(s)supported SST characterization
i i J . ,. . , , ,, .. ,

HWMTP tasks None
, . , . i, J . i,

Predecessortask None
,.,. , i , l, llll, |, . ii ,. , =

Impactifnotdone ThistaskprovidesvaluableinputtotheSST characterizationprogram
anditsapproachtoSST wastecharacterizationandthefinal
dispositionofthesewastes.Lackofindependenttechnicalreview
couldresultincostand scheduleimpactstothecharacterizationofSST
wastes.

......

9.2.2.4 Single-Shell Tank Systems Analysis Baseline Plan and Schedule. A baseline plan with
associated costs and schedules for selecting and implementing a final disposal decision for SST sites
will be prepared. This plan will identify technology tasks, major decision points, rough-order-of-
magnitude costs, and schedules for reaching final disposition of SST sites. This plan will incorporate
appropriate tank waste disposal milestones negotiated with EPA and Ecology. The scope of this plan
extends beyond characterization and includes other aspects of SST waste disposal including waste
retrieval, pretreatment, and long-term isolation.

EstimatedCost($000) 3'76(EF)
,,, ,,, . , ., ., m ..... . H

Need date(FY) 1989

Program(s)suPported SST c'haracterizati0n ......
H , , ,,= l

HWMTP ta3ks New
, , II J' I" "l| ' '

Predecessortask None

Impactifnotdone IdentificationofalldevelopmenttasksrequiredtosupportSST waste
characterizationanddisposalandintegrationofcharacterizationwith
otherSST wastedisposalactivitiescannotbeensured.

......

A scheduleanda costsummary fortankwastecharacterizationplanningarepresentedin
Figure9-1andTable9-1,respectively.
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10.0 CHARACTERIZATION INTEGRATION

Integration of the Tank Waste Characterization Program is pl'esented in several forms.
Individual program requirements are given first. A matrix of TPP tasks and the user programs
(Table 10-6) is given to show the beneficiaries of each task. An integrated schedule (Figure 10-1)
shows the duration and status of each task. A cost rollup (Table 10-7) is presented showing dollars
planned for each FY. The dollars shown are FY 1989 dollars.

10.1 PROGRAM REQUIREMENTS AND TECHNOLOGY
PROGRAM PLAN TASKS

Each program's requirements are listed in the following tables. These requirements have been
developed from information supplied by each program.

10.1.1 Grout Characterization Requirements

Inorganic analysis requirements to support formulation development:

• pH

• wt% volatiles

• Chemical constituents (Table 10-1).

Radionuclide analysis requirements to support formulation development are presented in
Table 10-2.

Organic analysis requirements to support formulation development:

• No specific organic analysis required. Constituents of TOC will be identified by flowsheet
proportions.

Physical anzJysis requirements to support formulation development:

• Specific gravity

• wt% settled solids

• wt% centrifuged solids

• wt% filtered solids

• Visible appearance

• Viscosity

• wt% water

i I0-I
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Table I0-I.InorganicCompound AnalysisRequired
toSupportGroutTreatmentFacility.

i

Formulation Performance Regalatory
Species development* assessment* assessment*

.i

Ag 5 41 0.5

Al 500 -,. 1,000

' ' As 5 " 2 0.5 _

Ba 1'00 61 I0

Ca 500 -- 1,000

Cd 1 0.2 0.1

Cl 500 10,200 1,000

CN .... 1,000
, ,,

COs 500 -- 1,000

Cr.S .... 0.5

Cr.e .... 0.5

Cr 5 5 "-

Cu 500 53 1,000
, ,,,,,

F 500 164 t,000

Fe 500 12 t,000

Hg 0.2 0.1 0.2

K 500 -= 1,000 .,
i

Mg 500 .... ..'

Mn 500 2 1,000
,,, ,,

Mn04 .... 1,000 , ,,

Mo 500 -- 1,000

Na 500 -- 1,000

Ni 500 -- t ,000

NHs 500 -- 1,000,

NO_ 500 41 1,000

NOs 500 409 t,000

OH 500 -- t,000
i

Pb 5 0.8 0.5

PO4 500 -- t,000

RE 500 ....

Se I' 2 0.I

Ss- .... 1,000
,,,

SO4 500 10,200 t,000

U 500 ....

Zn 500 205 t ,000

Zr 500 -- 1,000
,,,

TOC 100 -- 100

*Allentriesrepresentmaximum permiaublelowerlevelsofdetectioninmg/L.
RE : Rare earth. PSTSg-3104-11-1
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• Storage tank temperature

• Dilution factor (estimate).

Inorganic compounds analysi_ to s.upport performance assessment are presented in Table 10-1.

Radionuclide analysis requirements to support performance assessment are presented in
Table 10-2.

Organic analysis requirements to support performance assessment are presented in Table 10-3.
These organic compounds are not used on the Hanford Site, and therefore, are not expected in the
wastes as explained in the RCRA Part B licensing for GTF. Flowsheet estimations will be used as the
primary method for determining the status of these compounds in SST and DST wastes. A screening
for organics will also be performed on GTF feed to determine if further analysis is required.

Physical propc.rty analysis to support performancs assvssment:

• Specific Gravity

• wt% filtered solids

• Storage tank temperature

• Dilution factor (estimate)

• Total waste quantity.

Inorganic compound analysis to support regulatory assessment are presented in Table 10-1.

• pH

• wt% water and volatiles.

Radionuclide analysis to support regulatory assessment as presented in Table I0-1.

Organic analysis to support regulatory assessment:

• Total organic halides

• Extractable organics

• Volatile organics

• Direct injection organics

• Analysis by sampling or flowsheet analysis or combination of methods. Direct waste analysis
requires four separate analyses to detect materials at or below 0.1 mg/L.
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Table 10-2. Radionuclide Analysis Required to Support the
Grout Treatment Facility.

Formulation Performance Regulatory
Species development* assessment" assessment*

i

SH 4.00 E - 02 4.09 E - 05 4.00 E - 03
i m iiii

ziC 8.00 E - 03 1.23 E - 06 8.00 E - 04
,,,

mns -- 2.45 E - 07 -- ,,

51Cr -- 2.05 E - I_5 --

S4Mn -- 1.23 E - 06 - -

• _Co -- 8.18 E-07 --

59Fe - - 4.09 E - 07 - -

59Ni 2.20 E - 01 __ 2.20 E - 02

SOCo 7.00 E -01 1.23 E - 07 7.00 E - 02

_Ni 3.50 E - 03 __ 3.50 E - 04

79Se -- 2.45 E - 06 - -

S_3r -- 2.45 E - 07 =-
,m ,,

_Sr 4.00 _.- 05 1.64E - 08 4.00 v._ 06

94Nb 2.00 E - 04 __ 2.00 E - 05

_SZr -- 8.18 E- 06 - -
,,,,,,

-- 9_'c 3.00E- 03 2.45E - 06 3.00E - 04
ii,

mSRu -- 1.23 E - 06 - -
,,.

lO6Ru -- 1.23 E - 07 - -

12sSb -- 1.23 E - 06 - -

t2'rTe -- 4.09 E - 06 - -_

z291 8.00 E - 05 1.23 E - 08 8.00 E - 06

t37Cs 1.00 E - 03 4.09 E - 08 1.00 E - 04 ,,,

t44pr -- 2.86 E - 06 - -
,,,

227Np -- 8.18 E - II --

_s U -- t.23 E - 08 - -

2_�pu - - 4.09 E - 09 - -

241pu 5.30 E - 03 _- 5.30 E - 04

- _.4tAm -- 1.23 E-09" --

242Cm 3.00 E - 02 4.09 E - 08 3.00 E - 03
,,

Other 2.00 E - 05 __ 2.00 E - 06

OtherTRU 2.50 E- 04 - - 2.50 E- 05

Total Alpha 2.50 E - 04 __ 2.50 E - 05

Total Beta 4.00 E - 05 __ 4.00 E - 06

Total Pu 5.30 E - 03 _ _ 5.30 E - 04

Total U 3.00 E - 08 - - 3.00 E - 09

• Ali entries represent maximum permissible lower levels of detection in Ci/L.pSTSS.]I04.11.2
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Table I0-3. Organic Analysis Requirements

toSupport Grout Treatment Facility
Performance Assessment.c

MPLLD
Compound (mg/L)

AcrTlemidea --
AiRchlor_ --

Aldicarb, nos. 0.37 _
Benzene 0.20 _

Carbofurana 1.47 _

'1',2Diehloropropane , 0.25
Chlordanea --

Cis-1_Dichloroethylene .. 2.86
DBCI_ "" --

St]Irene 5.73 _
2,4.D a 2.86 . _

Vinyl chloride b 0.04 _

Ethylbenzene 27.81 _

Heptechl0ra -- _

Hepr__cb!orepoxidea "" --

p-Dichlorobenzene 30.68 _
Monochlorobenzene , 2.45 _

1.2-Dichloroethane 0.20 _

Methoxychlor" 13.91 _
TrRnA-1,2.Dichloroethylene 2.86 _

PCBs "" -

Toluene 8.18 _

2_4,5.T_ 2.13 _
Lindane a 0.01 _

Xylene 18.00 _

Trichloroethylen e . 0.20 _
0-Dichlorobenzene 25.36 _

Carbon tetrachloride . 0.20 _

1,1,l-Trichloroethane 4.09 . _

PentachlorL_phenol 9.00 _

l,l-Dicb!oroethylene 0.29
• EDB' ""

Toxaphene' "" -
Epichlorohydrin a ""

aCompound is an insecticide, lt will not be found in
any grout waste feed streams because it is not used in
any process which generates waste to be disposed of in

gr°U_compound is extremely volatile. If it had been
used, it would have. escaped from any wastes storecl in
actively ventilated tanl_s.

clZ.e_ulations require that these comvounds be
analyze_'for iforgamc screening criteria t'orGTF feed is
not met.

MPLLD = Maximum permissable lower levelof
detection. PSTSg-3t04.10-$
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Analytical requirements for predictor development:

• Acid base neutral extractable organic analysis (SW-846, method 8250)

• Volatile organics (SW-846, method 8240)

• Chelators and complexants (PNL method)

• _OC (SW-846, method 9060)

• TOX (halides) (SW-846, method 9020).

10.1.2 Hanford Waste Vitrification Plant Characterization
Requirements

Wastes requiring characterization for glass formulation and HWVP design:

• Wastes which will be pretreated

- NCAW

- PFP solids

- CC

- TRU NCRW

• HWVP feed during production at B Plant

• HWVP feeds after feed tanks are full

- Pretreated NCA_'

- PFP solids

- CC

• HWVP feed tank heels.

Sampling requirements:

• Need to be able to sample the following:

- HWVP receiving tank heels

- HWVP feeds

- NCAW

10-6
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- PFP solids

- CC

Sample requirements:

• NCAW core samples

- Tank 241-AZ-101

. Tank 241-AZ-102

• Heel samples before HWVP feed is introduced

- Tank 241-AY-101

- Tank 241-AY-102

Data base requirements:

• The HWVP data base for tank 25-1 samples taken at B Plant. Tank 25-1 will hold HWVP
solids before transfer to tank farm storage.

Analytical requirements are presented in Table 10-4.

10.1.3 Single-Shell Tank Characterization Requirements

Single-shell tank waste characterization required to support the following:

• Satisfaction of regulatory requirements for waste analysis

• Final disposal decisions of SST wastes

- Disposal options for wastes that are retrieved

- Disposal options for wastes that are left in-piace

• Categorizationofwastes(e.g.,dangerouswaste,extremelyhazardouswaste).

DetailedplanningforSST characterizationrequirementsiscurrentlybeingdocumentedinthe
SST WasteCharacterizationPlan.
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Table 10-4.HanfordWasteVitrificationPlantAnalyticalRequirements.

Detectionlimit(accuracy
Species inparenthesis)

Elemental Analysis

Ag,Al,As,B,Be,Ca,Cd,Ce,Cr,Cre+,Cs, 1E - 04M (± 5%)
Cu,F,Fe,Hg, K,La,Li,Mg, Mn, Mo, N, Na,
Nd, Ni,P,Pb,Pd,Rh,Ru,S,Se,Si,Sn,Ta,
TJ,U,Zn,Zr,

Anions

CI-,OH-,CO42",F-,NO3",NO2",CO32-,I-, I E -04M (± 5%)
PO43-

Carbon

TOC, TC (± 5%)

Radionuclides

3H,59Ni,63Ni,79Se,90Sr,93Zr,_gTc,103Ru, (± 5%)
tO6Ru,;07Pd,126Sn,t3sCs,t37Cs,144Ce,
t47Pm'151Sm'154Eu,226Ra,230Th,232Th,
237Np,241Am,2_Am, 242mAre,U isotopic,
Pu isotopic

t291 I E - 05 _C_/L ( ± 5%)
t4C 1 E - 0.5I_Ci/L ( +-5%)

Physical Analysis

Specific gravity
Solids settling rate
Bulk settled solids (%)
Centrifuged solids (%)
Suspended solids (%)
Particle size distribution
Abrasiveness (Miller Number)
Viscosity
Oxides (wt%)
Yield stress
Heat capacity

OtherAnalyses

pH
Formicacidaddition
Reducingpotential

PST89-3104-11.7

I0-8



WHC-EP-0209

10.1.4 Single-Shell T&nk Interim Stab_atlon Characterization
Requirements

Single-shelltank:,,_ndSWL characterizationnecessarytoresolvethefollowinginterim
stabilizationissues:

• High-h_t lo_d tal_S

• Sludgeporosity

• SWL segregation

• SWL d_sposalo?Oc,ns

• 2_£-TTanW_Farm SWL pumping

• SST releaseimpact_.

High-heatloadtankrequirements:

• Determine_ 241-C-10t_sludgethermalconductivity.

• Performdevelopmentstudiestosupporttank241-C-10_retrievalalternative.

• Lookatfeasibilityofpretreatingtank241-C-106sludgelikeNCAW.

• Scalemodeltankretrievalstudieswithtank241-C-106simulant.

• Developa moreaccuratemethodtodeterminetheheatloadsofthesixsuspecthigh-heatload
tanks.

Sludgeporosityrequirements:

• Developmethodforinterstitialliquid/porositymeasurementinsludges.

• Determineporosityofsolidsinthefollowingtanks:

- 241-C-102

- 241-C-107

- 241-C-I10

241-S-104

241-C-I04

241-C-103.

Wastesegregationsamplingrequirements:

• AnalyzeSWL samplesfromDCRTs forTOC and TRU.

10-9
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ImpactofSST constituentsondisposalassessment:

• SampleSWL todetermineneedforsamplingSST wasteandcomponentstobeanalyzed.

• ObtainandanalyzeSST coresamples.

• ObtainSWL sampleinDCRT.

Pumping of241-TTank Farm waste:

• Sampleanda/mlyzeseveral241-TFarm tanks.

ImpactmodelingofreleasesfromSSTs:

• CharacterizeSST wastesperSST WCP.

10.1.5 Retrieval Characterization Requirements

Sampledatarequirements:

• Coresampledatafromtankstoberetrievedincludethefollowingwastetypes.

- NCAW

- DSSF/DSS

- NCRW .J

- - PFP

- CC

Samplearchiverequirements:

• 1-yrminimum storage.

Solid/liquidinterfaceinstrumentationrequirements:

• LOW installationinwastereceivertank

- Gamma probe

- Neutronprobe

• Buoys_ncyprobeinstallationinwastedonortank.

Physicalanalysisrequirements:

• Shearstressversusshearraterheograms
a

= • Shearstrength
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• Penetrometer measurement

• Abrasiveness (Miller number)

0' Density

• Particle size distribution

• Solids settling rate

• Weight %water

• Volume % settled solids

• Volume % centrifuged solids.

There may be other requirements depending on the sample.

10.1.6 Neutralized Cladding Removal Waste.Transuranic
Characterization Requirements

Sample and analyze the following to meet NCRW-TRU characterization requirements:

• Existing NCRW sludge to determine TRU content

• Future NCRW sludges to determine TRU content.

The NCRW-TRU characterization required to support:

• Waste disposal options development

• The PUREX TRU removal operations verification.

10.1.7 Neutralized Current Acid Waste Pretreatment
Characterization Requirements

Neutralized Current Acid Waste Characterization required to support the following:

• The HWVP feed composition specifications and flow sheet development

• The NCAW pretreatment specifications and flowsheet development

• Grout feed specifications and flow sheet development

• Retrieval operations.

B Plant NCAW processing analytical requirements are presented in Table 10-5.
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Table I0-5.B PlantNCAW ProcessingAnalyticalRequirements.(SheetIof3)
.............

Program
Accuracy requesting

Laboratorymethod An_Iyte Form Detectionlevel requirement analys/_
requirement :_ significant % ,,

GTF HWVP

'APP/OTR ' ,_lurry .......

pH '"d ' s.per_t_ v.14 '" 4.0 ................
,cP ...... A,_ s._._ _.o0"z_'o3 _o.o
_cP "Al s,=_ _.ooz.o4"__o.o .......x
A_ ,b=_ptio. A. s,=_ i.ooZ-o4 ,o.o x
"iCP Ba Slurry 1.00 E - 04 10.0 X

, . H . . ..m.

'ICP Ca Slurry 1.00'E-04 I0.0 X

Icp .... c_" S,=._ I.ooz:o4 S'io.... x
V._o=.p_._._' c_*......._,_ 'Looz_o4 _'.o" z
A_.=_=_o. 6_ s.p._._ Looz.04 Lo.o .....
L....... , | , ,,, , .... , , ,

Atomic absorption Cs Slurry 1.00E - 04 10.0 X

ICP ' Fea ' Sttlmrnate ' 2.00Z'-'04 '" 5.0........

ICP z. s,=._ _.ooz.o4 ...._o,o " x
Atomicabsorption HZ Slurry 1.00E- 04 10'0 X

'I_, '' ' Z_ s.p.,_._.... s.oo'z-os' 5,o
, || H. ,, ' l " ' '= '' == "

ICP MS Slurry 1.00E -04 5.0 X

iCP N=_ s_p.=.= 9.00E.03 ,0.0
ICP Na Slurry 1.00E 04 5.0 X

'ICP Ni slurry t.ooz-04 ' s.o ' x

ICP P Sl_ry 1.oozo4 S'.o"' x
H H ., . , ,, ,

ICP Pd Slurry 1.00E 04 5.0 X
. , .= _ . . , ,

Alphatotal' Pu total Slurry 1.90E.09g/L t5.0 X
i i . l , , . ,,

Atomicabsorption Rbd Supernate 1.00E-06 t5.0

Icp REcLaNd_ Slurry 1.00Z.04 10.0

_C_ _ .....s,_ _.oo_-o, _.o x
ICP Ru Slurry 1.00E-04 5.0 X

ICP Sb Slurry '" 1.00E -04 5.0..... X

Atomicabsorption Se Slurry 1.00E- 04 5.0 X

_cP s, s,._ ...._._oz.04 ......s.o x
, m. , ,

ICP Sn Slurry 1.00Z- 04 5.0 X
, . , , ," . , .| ,

ICP Ti Slurry 1.00E -04 10.0 X
. , ,, , H .i

IcP zr slur_ 1.ooE.04 5.0 X
,,

PST89-3104-11-8
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Table I0-5.B PlantNCAW ProcessingAnalyticalRequirements.(Sheet2of3)
..................

Program

Accuracy requesting
Laboratory method Analyte Form Detection level requirement analysis

requirement ± significant % ......
GTF HWVP

ICP Other b Slurry 1.00 E - 04 10.0 X

[on chrom;tography CI" Slurry 1.00E-04 " 5.0 ..... X

Ionchrom'tography ' F" Slurry ' 1.00E-04 ' 5.0 ..... X

I';'n'chromatography' NOs _ Sup'ernate 1.00E '-04 ' " 5.0 X X

Ionchromatogr'phy SO4s'd Supernate 'I.00F.-03...... 2.0
......... . ,. ,, , , . , ,

Ion chromatography SO42" Slurry 1.00 E. 04 5.0 x
. ,, , , , , p, , , ,,

Thermaltitration OH" Supernate 1.5'0E-02 20.0"" X X
, . , . , L , , ,.

Various spec. methods NO2" Supernate 4.70 E- 03 15.0 X X

i.eoz.01 o.o ......
ii ii ,.... i

Various spec. methods I_43"d Supernate 4.00 E - 04 5.0

....PO, - i.0oz-4 5.0 X
l i i ii , ,,.=| , , _

Variousspec.methods TOC Sapernate 2.00E -02g/L 3.0 X
-- , , | , ,, i, ., , ,

Variousspec.methods TOC Slurry 2.00'E.02g/L 5.0 x

Gamma energy analysis 144CePr Supernate i.00 E +04 20.0 X
,i, i , i

'Gamma energy analysis t44CePr Slurry i.00 E +04 20:0 X

Gamma energy analysis eoCo Supernate 2.00 E +04 20.0 X
,=, , ,, , , , ,, ,,|, , ,, ,,

Gamma energy analysis 6OCo Slurry 1.50 E + 04 20.0 X

Gamma energyanalysis ts4Cs Supernate 3.60E .05 20.0 X

Gamma energy analysis t54Cs Slurry 3.60 E .05 20.0 X
.. , ,. .,

Gamma energy analysis _SVCsBa Supernate 2.40 E+04 20.0 X

Gamma energyanalysis tSVCsaa S_lurry ' 2.10Z+04 7.0 X
.., , ,,. ., ,. • i ..

Separation-GEA t291 Supernate 1.00E -05 20.0 X
,. |

Separation.GEA t291" Slurry 1.00E-05' 2010 X
.i. i,i i | i

Alpha total _gPu Supernate 10 nCi/g 18.0 X X

Gamma energy analysis t°eRhRU Supernate '5.00E +05 20'.0 " X "
. . i i,l , .

Gamma energyanalysis t°eRhRu 'Slurry 5.ooe+05 20.0 x
• i i i , .. i

Gamma energyanalysis t°_Ru Slurry 1.ooE +04 10.0 X

"Gamma energy analysis tssSb " Supernate 6130E +05 20.0

"Gamma energyanalysis ' tssSb Slurry ............6.30E +05 I0'.0 ' " x

Gamma energyanalysis 95ZrNb Slurry .... 3.30'E+ 05 15.0 X
i, .. . p

Gamma energy analysis Other¢ Varies 20.0 X
, | , L

Separation-AT/AEA _9,240pu Supernate l0nC_g 10.0 X
......

PSTSg.3104.11_
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Table 10-5. B Plant NCAW Processing Analytical Requirements. (Sheet 3 of 3)

Program

Laboratorymethod Analy_ Form Detectionlevel requirementACcuracyrequestinganalysis
requirement :f:significant% ....

GTF HWVP

Separati'oa,ATIAEA " _,s4'Pu Slurry .... 10nCi/g 20.0 ' g
i , ii ,

Separation.AT/AEA " S4XAm Supernam 10 nCi/g 10.0 I' g

S.pm_o_-ATIAZA_"_m Surry' _0_C_g 20.0 X

Separation'/_T/AEA " _p Shm'y' I0nCi/g " 25.0 X '
i, i i Hre, | , , ,

Alphaeneru analysis Alpha-Act. Slurry Varies 5.0 X
Hl i , ,,

a i iii iiii ii |, i

L_r fluorimeter U Slurry 1.00Z.03g/L 'I0.0 g

Oxida_on scintill. " t4C Supernate ' l.O0 Z- 01 ' 2.0 X

O_d._o_._.... _ s1_ _.ooz.ox.....5.o x
| , , ,

s;pm_oo._._ _,_ s,._ _c_ Is.o x
sem analym _Se Supernate 4.00 z- ox 20.0 x

Separation-total beta _°Sr Supernate 2.1"0 E + 05 20.0 X

Separation.total beta _Sr Slurry 1.00 E - 02 5.0 g ,.
.

Separation.total beta wrc Supernate 4.00 E- OI 5.0 X

Separation.total beta Z_Tc Slurry 4.00 g - 01 5.0 X

' To_ A S]urr_ t.40z. 0t _S.0 X

_otal'SSlurry _.20E-0_ iS.0 X
Physicalmeasurement w_% Solids I 5.0 X

Physical measurement vol% Solids 1 25.0 X
,, _,, _, __

Physi;al measurement SpGd '_"_lurry 1 5.0

Physical measurement Oxides Calcined 10g/L 5.0 X
......, .......

aUnits: Molarity{chem.organic_oruCi/L (radionuclide)exceptas noted.
bOther:.Ag, B,Bi,Cd,Ce,Co,Ca,K,Li,Mn, Mo,Pb,Sr,and Ta.
cOther isotopes: t55Eu, _tCr, 59Fo, and tZaSn.

_)NR_sted solely bY B Plant.= Delayed neutron and activation analysis system.
AT = Alpha total.
AEA = Alpha energy analysis.
GEA = Gamma energy analysis
APP/OTR Appearance/over top reading.
[CP [nductively coupled plasma. _STS_.r*O4.1'*4
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10.1.8 Tank Farm Technology Characterization Requirements

Complete the following tasks to meet Tank Farm Technology characterization requirements:

• Develop accurate sludge level determination method(s).

• Improve LOW/detector capability.

• Maintain existing sampling capability.

• Conduct a sample transport system integration study.

• Define regulatory requirements.

• Define sampling and transport equipment needs.

• Define regulatory requirements for archived samples.

• Assess economics for a sample ai-chive.

• Construct/designate a storage facility for archived samples.

• Integrate sample/analysis requests.

• Maintain DST waste characterization data base.
• ,

• Develop en "insoluble" solids analysis method.

10.1.9 Complexant Concentrate Pretreatment
Characterization Requirements

Complexant Concentrate characterization required to support:

• Retrieval technology development

• Pretreatment technology development

• Flowsheet development

• Cost estimates

• Grout and glass technology development

• Grout and glasstechnolo,gydevelopment

• Regulatoryassessments

• Disposalcriteriaand standardsdevelopment.
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Analytical requirements:
/

• Physical properties

- Visual analysis

- Volume % settled solids

- Volume % centrifuged solids

- Density

- wt_ water

- Particle size distribution

- Rheological evaluation

- % water soluble solids

- Abrasiveness (Miller number)

- Resuspension characteristics (penetrometer)

- Solids settling rate
\

- pH

• Chemical constituents

- cations (by ICP) - OH- - NOr - NO3"

-PO4 y - Cl" . S042. - F"

. CO32- - TC - HEDTA/EDTA - TOC

- VOA - glycolate - TOX - A/B/N organics

- $2. -CN- . FEZ+, Fe3+ - Hg, As, Se, Cr

• Radiochemical constituents/properties

- alpha total - beta total - radionuclides (by GEA) - Pu-isotopic

- U total -3H .14C .59Ni

- 60Co .6SNi .79So - 90Sr

.94Nb - 99Tc - lOeRu/Rh .129[

- 134Cs .137Cs - 24tAm

10,16
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Detection limit requirements are not stated for any of the chemical or radiological species.

10.1.10 Plutonium Finishing Plant Pretreatment Characterization
Requirements

Plutonium Finishing Plant (PFP) characterization required to support:

• Pretreatment technology development

s Flowsheet development

• Cost estimates

• TGF and HWVP technology development.

Detailed planning for PFP sludge pretreatment teehnolo_ development has begun but some
characterization needs and parameters have not yet been determined.

It is estimated that PFP characterization efforts must begi_ by FY 1990 to support retrieval of
solids for Pilot Plant operations in FY 1996.

The TPP should assume a FY 1990 start for PFP characterization for pretreatment.

10.1.11 Tank Farm Process Engineering Characterization
Requirements

Complete the following tasks to meet Tank Farm Process Engineering characterization
requirements:

s Upgrade sludge sampler to provide enclosure and shielding.

• Maintain existing sampling capability.

l 10-17
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