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ABSTRACT(I)

The potentialfor corrosion-relatedaging mechanismsto be active in the Hanford
Site waste tanks is frequentlyquestioned and there are related uncertainties• This
paper considers surveillanceand analyses for evaluating the potential influenceof
corrosion processes such as stress corrosion cracking, pitting, crevice corrosion,
uniformcorrosion,microbiologically-inducedcorrosion, embrittlement,and corrosion
of the reinforcedconcretesteelon the useful life of Hanfordradioactivewaste tanks.

There are two types of HanfordSite undergroundreinforcedconcrete,carbonsteel
lined waste tank structures. They primarily store caustic nitrate wastes, some at
elevatedtemperatures,from defensereprocessingof spent nuclear fuels• Some of the
Hanfordwaste tanks have leakedradioactiveliquid waste to the soil. These leaks are
possibly due to nitrate-inducedstress corrosioncracking• Major efforts prescribed
to avoid nitrate-inducedstress corrosion cracking in newer tank designs appear
successful. Apotential for pittingand crevicecorrosioncracking in the carbon steel
liners exists. There has been no evidence of significant uniform corrosion of the
carbon steel liners and there has been no evidenceof waste tank degradationcaused by
corrosionof the concrete reinforcingsteel.
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As much as practical,surveillancefor evidenceof activecorrosionis conducted.
This surveillanceprimarilyconsists of leak detectionand monitoring today. Remote
closed-circuittelevisionexaminationsof one type of Hanfordwaste tank were recently
completedand a remote (robotic)ultrasonictesting (UT) system is under development
for quantitativeexaminationof the sametype of tanks that receivedthe closed-circuit
televisionexamination.

A waste tank life management program is being developed to qualify the Hanford
waste tanks for continued safe storage of these wastes. Corrosion evaluations,
structuralanalyses,and surveillanceare requiredto qualifythe tanks and to promptly
detect evidence of possible distress.

Keywords" aging management,aging mechanisms,life management,Hanford, radioactive
waste, high-level waste tanks

INTRODUCTION

The U.S. Departmentof EnergyHanfordSiteoccupies570 squaremiles of sagebrush
steppe in SoutheasternWashington State. This site currentlystores and manages 61
Mgal of radioactivewaste resultingfrom 50 years of weapons productionin 177 large
undergroundwaste tank structures.

In 1987, the Hanfordmissionchangedfrom producingspecialnuclearmaterial for
nuclear weapons to environmentalcleanup. Even the most aggressive environmental
cleanup schedules recognize the need for development of new waste retrieval and
disposal technologies and constructionof processing facilities to dispose of the
Hanford defense wastes. In the interim, as these technologiesare developed and
processing facilities are constructed, the wastes must be managed in a safe,
environmentallyresponsiblemanner.

There are two basic types of Hanford undergroundstorage tank structures
(Figure I): Single Shell Tanks (SSTs) (four configurations)and Double Shell Tanks
(DSTs)(one configuration). These tanks were originallydesignedto store radioactive
liquidwastes. The SSTs currently store 35 Mgal of sludge and saltcake waste (semi-
solid and solid waste forms) and 5 Mgal of pumpable liquids. Of the 149 SSTs, 67 are
knownor assumed to have leaked radioactivewaste to the soil. There are 28 DSTs which
currentlycontain 25 Mgal of waste rangingfrom semi-solidsludgeto liquidsupernateI.

Continued operationof the DSTs and interimstoragein the SSTs will be required
until the wastes are retrieved and permanentlydisposed. The radiationand chemical
exposure hazards to personnel and equipment, waste tank configurations, limited
engineering records, and past operating practices, together with limited interim
storageoptionsand long-termoperatingdemands,provideunique challengesto managing
the useful life of the Hanford waste tanks. Current capabilitiesfor inspectionand
major rehabilitationof the Hanfordwaste tanks are limitedby restrictedaccessto the
structures.
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SYSTEM DESCRIPTION

Hanford High-LevelWaste Tanks

SingleShell Tanks were constructedfrom 1943 to 1964. The SST structuresrange
in capacity from 55 Kgal to ! Mgal and consist of reinforced concrete shells with a
single mild carbon steel plate liner (Figure I). The existing Double Shell Tanks
(DSTs)were constructedfrom 1967 to 1986 and are all I Mgal capacity tanks. The DST
structuresconsist of a totally enclosed,carbon-steel-plateprimary tank surrounded
by a carbon steel plate lined, reinforcedconcrete shell (Figure 1). Table 12,3shows
Hanfordwaste tank steel plate specificationsalong with original constructiondates
and nominal design lives.

The waste tanks have two primaryfunctions"

Confinement- The tank shells and linersprovide confinementbarriers for
liquid and solid wastes

Structural Stability - The reinforced concrete shells and the primary
steel tanks provide acceptable safety margins for continued operation
under normal and abnormal loads.

Waste Characteristics

The radioactivewastes stored in Hanfordwaste tanks originated from chemical
reprocessingof defense production reactor irradiated fuels and various plutonium-
uranium separations,chemical extraction,and decontaminationprocessesrequired to
support the past weapons production mission. The first fuel separationsprocess
(bismuth-phosphate)generated slightlyalkalinewastes. Starting in the 1950's,the
PUREX (Plutonium-URaniumEXtraction)processgeneratedcausticnitratewastes. Shortly
after introductionof the PUREX processcausticnitrate waste, waste tank leaks were
discovered at both Hanford and Savannah River. Concentrationlimits were placed on
nitrates, nitrites, and hydroxides to prevent nitrate-induced stress corrosion
cracking. Table 2 is an aggregaterepresentationof the major chemical constituents
currently stored in Hanford waste tanks.

Waste temperatures have varied from campaign to campaign depending on the
concentrationsand decay heat of radioactiveconstituentsin wastes transferredto the
waste tanks. Previouswaste volumereductioneffortsin sometanks utilizedthis decay
heat to self-concentratethe waste. Operating specificationshave always required
temperaturelimits for the waste contents in order to control the temperaturesand
thermal gradients in the reinforcedconcrete structures. Elevated temperaturescan
overstress and degrade the concrete and acceleratecorrosion/agingmechanisms in the
waste tank steels. Waste temperaturesin Hanford waste tanks currently range from
ambient to 88°C (191°F). For most of the waste tanks, waste temperatures have

historicallybeen less than 180°C (356_F)5. Some of the SST wastes are suspectedof
reachingtemperaturesup to 315°C (600 F) .

.. i t
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CORROSION/AGINGCONSIDERATIONSFOR
HANFORD HIGH-LEVELWASTE TANK STEELS

Corrosion/agingof waste tank steels can be manifestedin two ways: (I) changes
inmaterialproperties (e.g.,yield strength,du(:tility,and toughness),or (2)general
or localized changes in material geometry (e.g., cracking,thinning, and pitting).
Both tend to reduce the abilityof the materialto perform as designed. Research and
operating experience suggest that geometry changeswill be more affected by active
corrosion/agingmechanisms in HanfordSitewaste tank steelsthanmaterial properties.

, Corrosionstudies,testingprograms,and failureanalysesto determinethe effect
of Hanfordwastes on carbon steelsused for tank liner plateshave been conducted,with
few interruptions,since the first SSTs were designed and constructedin 1943-1944.
The principalobjectiveof these activitieshas been to assessthe potentialsand rates
for uniform corrosion, pitting, and nitrate-inducedstress corrosion cracking. Test
solutions have included synthetic bismuth-phosphateand caustic nitrate wastes.
Laboratory testing has been performed in the liquid and vapor phases at various
temperaturesfor periods ranging from 6 months to 6 years6.

Currently,the scope and requirementsare being developedfor followupcorrosion
studiesto assess past corrosiontrends for the tank linersand estimatefuture trends.
First, a data base of corrosionexperimentsand resultswill be organizedfrom Hanford
waste tank steel corrosion work, that previouslyhas been organized around specific
projectswith different needs, schedules,and resources. This data base will be used

i to support life management decisions.

Stress CorrosionCracking

Waste chemistries,elevatedtemperatures,and highresidualstresses in the weld
heat affectedzones are believedto promotestress corrosioncrackingin the SST carbon
steel liners. Nitrate-induced stress corrosion cracking was recognized as a
potentiallyactive mechanism in Hanford SSTs when some tanks storingthe PUREX process
caustic nitrate waste at the Hanford Site and the SavannahRiver Site began to leak.
Failure analysis of a leaking Savannah River Site waste tank storing similar PUREX
caustic nitratewaste confirmed stress corrosioncracking7.

In order to mitigate future tank leaks that may be caused by nitrate-induced
stress corrosion cracking, chemistryspecificationswere updated to control nitrate,
nitrite, and hydroxide concentrationsof waste streamsentering the waste tanks. In
addition to controlling waste chemistry, the DST waste tank design included
specificationsfor a post-weldstress relief annealof the primarycarbon steel tank.
There have been no indicationsof leaks from DSTs that have had both chemistrycontrol
and stress-relievedprimary tanks.

Pitting and Crevice Corrosion

Pitting of Hanford waste tanks remains a long-termstorage issue . Early SST
corrosionstudies,both in the laboratoryand inwaste tanks,demonstratedthat pitting
could occura. Later DST laboratorycorrosionstudiesconfirmedpitting could occur in
the vapor phase of synthetic PUREX waste8. Other conditionsthat may promotepitting
in Hanfordwaste tanks have been postulated. Carbondioxidein the headspacemay cause
a hydroxidedepletionin the meniscuswhich can lower the pH enoughto initiatepitting
at the waterline. In addition, previous raw water and dilute waste additions may
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create a dilute layer of nitritesolutionwlth a lower pH than the bulk solution,and
this layermay be aggressiveenough to initiatepitting. Neitherof these postulated
conditionshas been studiedenough to confirmthat they exist.

The physical properties of the waste stored in the SSTs are conducive to
formationof crevicesbetweenthe steel liners and accumulatedsaltcakewhere stagnate
solutionsmay cause significantattack. It has also been suggestedthat condensation
runningdown the side walls of the tanks may be depleted of any corrosion inhibiting
constituentsand may be trapped in a crevicebetweena saltcakesurface and the carbon
steel liner of SSTs.

UniformCorrosion

Although a uniform corrosion rate of 0.5 mil-per-year is the referencelife-
limiting condition for design life of the Hanford DSTs, corrosion studies on mild
carbon steels with simulatedHanford wastes and examinationsof mild carbon steel
equipmentremovedfrom waste tanks have shown no significantuniform corrosion. The
practiceof maintainingthe waste chemistryin highly alkalinesolutions(pH > 10) is
expected to keep uniform corrosionrates low.

Microbiologically-lnducedCorrosion

Microbiologically-lnducedCorrosion(MIC)may be of concernin the annularspaces
of the DSTs if stagnate rainwateror raw water could accumulate. This scenario is
unlikelybecauseleak detectionsystems in the annularspaces continuouslymonitorfor
moisture. In'the event stagnate solutionsdid accumulate in the annular spaces of
DSTs, the high radiation fields inside these annular spaces would be expected to
suppressmicrobialaction.

Embrittlement

There are no significantconcerns for embrittlementof the Hanford waste tank
steels. The operatingtemperaturesare sufficientlyhigh to avoid loss of ductility,
hydrogenisnot generatedinsufficientconcentrationsto cause hydrogenembrittlement,
and the stored wastes do not produce neutron (embrittling)radiation.

Corrosionof ConcreteReinforcingSteel

A numberof chemicalconstituentscontainedin Hanforddefensewastes are capable
of attackingthe concreteand possiblythe reinforcingsteel. The carbon steel liners
in SSTs were designedto keep the aggressivewaste constituentsaway from the concrete.
If the structures functioned as designed, the permanently dry concrete would not
supportany fQrm of electrolyticcorrosionof the reinforcingsteel. However, leaks
in someof the SST carbonsteel linershave allowedlimited,or localizedcontact. The
structuralconsequencesof this potentialcontactdepend largelyon: (I) the size and
locationof the contactarea (e.g.,locationswith low stressesnear the center of the
concrete base slab would have the least structuraleffects), (2)whether the concrete
is significantlycracked allowing penetration and (3) the rate of attack on the
concrete9. '

In the early IgBos,testingwas conductedto experimentallyestimatethe relative
durabilityof reinforcedconcrete exposed to simulatedwaste'v. Reinforced concrete
specimens,which representeda sectionof a SST with the steel liner, were preloaded
to prescribed stress levels and tested. The simulatedwaste solution (with various
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concentrationsof potentiallyaggressivesodiumcompounds)was leakedthroughthe liner
onto the concrete. The testing was performedat 82°C (I80°F),85% relative humidity.
At selected intervals,petrographicexaminationswere made to evaluate changes in the
concrete durability. Also, reinforcing steel from the specimenswas examined for
corrosion and tested for reductions in yield strength and ductility.

After 6 months of exposure to the simulatedwaste, the reinforcingsteel showed
no evidenceof corrosionor disruptionof the initialmill scale. Physicaltestingdid
not indicate steel strength or ductility reductions (Figure 3), and petrographic
examination of the concrete showed no adverse reactions with the simulated waste
solutions.

In DSTs, the reinforced concrete is separatedfrom the wastes by the primary
carbon steel tank and a secondarycarbonsteel liner. Photographicevidenceof exposed
reinforced concrete in the SST domes indicatesno significantdegradation (i.e., no
spalling,cracking, or discoloration).

LIFE MANAGEMENTOF
HANFORD HIGH-LEVELWASTE TANKS

A waste tank life extensionprogramis under developmentto qualifythe existing
waste tanks for continued storage of Hanford radioactivewastes by establishingthe
minimum safe useful life of existing SSTs and DSTs under current operational,
postulated upset, and natural phenomena hazard loads; and remain able to withstand
future retrieval loads. The Tank Farm Life ExtensionProgram is expected to:

• Establish the present structuralconditionor status of the waste tanks

• Develop comprehensivestructuraland corrosionacceptancecriteriafor SSTs and
DST to maintain confinementand structuralstability

• Determineand conductthe structuralanalysesand corrosionevaluationsnecessary
to predict tank performance and changes in condition caused by continued
operation

• Plan and implementthe SST and DST structuraland corrosionsurveillancerequired
to supportlife extensionpredictionsand promptlydetect indicationsof possible
structuraldistress

• Determine and account for the dependencyof SST and DST operatinglives on tank
farm support systems including ventilation, electrical distribution,
instrumentation,and waste transfer

• Develop options for SST and DST operating life extensions.

In summary,ongoing corrosionand materialevaluations,structuralanalysesfor
long-termoperating demands, and surveillancewill be conductedto qualify the waste
tank structures and predict their minimum safe remaininguseful life.
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WASTE TANK STRUCTURALSURVEILLANCE

Waste tank structuralsurveillanceor measurementsand observationsare required
to confirm: (I) confinement of the liquid waste, and (2) acceptable structural
conditions. As much as practical, surveillanceshould detect any evidence of active
corrosion in the steel tanks. The surveillanceshould also be able to promptly detect
evidence of possible structuraldistress. The potentialreleaseof waste, radiation
exposureto workersand equipment,and other accessibilityproblemsfor the underground
tanks restrictthis surveillanceand have made comprehensiveconditionsurveysfor the
tanks impractical.The types of steel tank corrosion-relatedsurveillancecurrently
used and planned in the near future are describedbelow and summarizedin Table 3.

The level of the contents has always been measured and monitored in the Hanford
Site SSTs and DSTs. Level measurementsmay indicate potentialleaks in the steel
tanks, and also provide an indicationof active corrosionmechanisms.

The DST annularspaces are continuouslyand directlymonitoredfor leakage from
the primary steel tanks. Conductivityprobes are used to detect free liquids and
continuous air monitors are used to detect radiation. Both will activate alarms at
manned locations.This monitoring,to date, confirmsthatthe HanfordSite DSTs are not
leaking, and indicateslittle active corrosion in the primarytanks.

A remote operatedclosed-circuittelevisioncamerawas recentlydeployed in the
DST annularspacesvia top riserswhich extendto grade.Visual inspectionsof portions
of the primarytank exteriorand secondaryliner interiorwall surfaceswere conducted.
The images were recorded on video tape with the ability to detect, or confirm the
absence of corrosion on these surfaces. The video tape provides a baseline for
subsequent inspections.However, an active corrosionmechanismon the primary tank
interiorwall in contactwith the waste would have to be quite advancedto be detected
by this type of surveillance.

A Hanford DST UT inspectionsystem is being developed.The UT transducerswill
be mountedto a roboticcarriageto be deployed in the annularspaces.This system will
be able to conduct UT scans on the primary and secondarysteel tank walls and have a
limited ability to conduct UT examinations on the primary tank bottom via the
ventilationair slots in the concrete slab underneaththe primarytank. The robotic
carriage will be able to precisely return UT transducers to locations in the DST
annularspace previouslyexaminedand conductrepeatUT examinations. This allows the
UT examinationsto be used for baselinecomparisonswith sequentialUT examinations.
Also, followup confirmation examinations can be conducted as necessary. The UT
examinationsare expected to measure wall plate thicknesses,detect and measure the
depth of pitting,and detect and measurethe lengthand depth of cracks initiatingfrom
the surface (stress corrosion cracks). The UT examinationsare expected to be
sufficientlyextensive and comprehensiveto determine whether significant pitting,
crevice corrosion, uniformcorrosion, or stress corrosioncracking is occurring.

STRUCTURALANALYSES

Structural analyses of the Hanford waste tanks are conducted for long-term
performancedemands'includingnormal, abnormal, and future retrieval loads. These
analyses are detailed and predict continuous structuralresponse of the reinforced
concreteshell and the internalsteel plate tanks during service. The basic objectives
of the structural analyses are:
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Confirmthat the structurecan withstandthe anticipatedlong-termloadingswith
acceptablestable response.

Assess the structuralsafetymarginsfor normal,abnormal,and future retrieval
loads.

These structural analyses have been performed for the design of Hanford Site
DSTs. They are conductedto obtainupdatedstructuralevaluationsfor both the SSTs and
DSTs, to provide the technical base for operating limits, and to supportwaste tank
lifemanagementtasks. The corrosion-relatedconsiderationsincludedinthe structural
analyses for the internal steel tanks are uniform corrosion allowances and stress
limits (below tensile yiela) to preclude stress corrosion cracking. These
considerationsapply mainly to the primary steel tanks within the DSTs.

SUMMARYAND CONCLUSIONS

An effective life management program for the Hanford Site waste storage tank
structures is necessaryto make decisionsregardingcontinuedmanagement of waste in
existing tanks and the need for new storagecapacity. The informationgained from an
effective life management programfor the Hanford Site waste tanks is also necessary
to determine time constraints placed on development of retrieval and disposal
technologiesand constructionof processingfacilities.

Conclusions

• The stress relief anneal and waste chemistrycontrolsplaced on the DSTs appear
to have removed stress corrosioncrackingas a major corrosion/agingmechanism
for the DSTs. Many of the past leaks from SSTs (non-stressrelieved, less
chemistry controls) may have been the result of stress corrosion cracking.

, Stresscorrosioncrackinghas enoughsignificantdegradationpotentialto warrant
furtherstudiesand surveillancein both SSTs andDSTs. However, the feasibility
of SST examinations (limited access) should be studied carefully before such

' commitmentsare made.

• Pitting and crevice corrosion remain long-term storage issues. Both of these
mechanisms have enough significantdegradationpotential for DSTs and SSTs to
warrant furtherstudiesand surveillance. The planned DST UT examinationswill
be able to detect and measure pitting or crevice corrosion if these forms of
degradation are widely present.

• Uniform corrosion is adequately controlled with existing practices. This
mechanismdoes not requireadditionalstudiesor surveillance;however, ongoing
surveillanceto monitor for signs of degradationshould continue. The DST UT
examinationsare expected to providefurther confirmation.

• MIC is not a significantthreat to continuedoperation of DSTs or SSTs. This
mechanism does not require additionalstudies or surveillance.

• Corrosion of the reinforcingsteel embedded in the concrete tank structures is
believed to be insignificant.There likelyhas been limitedcontactbetween the
SST concrete structure and leaking waste contents. However, surveillance,
laboratory testing, and analyses to date indicate that this is not seriously
detrimentalto eitherthe concreteor the reinforcingsteel. In the DSTs, there
has not been, nor is it likely that there will be, waste in contact with the
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concreteor the reinforcingsteel. However,the seriousnessof possibleeffects
in the event of concrete reinforcing steel corrosion in Hanford waste tanks
warrant confirmatorysurveillance.

• The Hanford Site'wastetank LifeManagementProgramshouldincludecorrosionand
structural surveillanceto ensure the waste tanks are qualified for continued
safe use with acceptableconfidence levels.
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The table below has been revised to correcterrors published in the orignal

NACE paper.......... ...

TABLE I: HANFORDWASTE TANK STEELS ' "_

1Tank Steel Year

Farm Type Specification Tanks J.Constructed

i_+iii_!iCi!!iiiiiii!ii',ii+!_iii!iiiiiii+ili:++!i!!+,!iiiiii!ii;+i_,+iiiii!:.:i,!i:_!!i!;i:.S:_:__i_,_:+:_Sli_lii!_ +_:i',;i+!+i;:_:ii;_ii+iiil!_i!iilc!i::!:il;!iii+,i;ci+c_ic;!iii,__i_!;_;;icii:_.;ii_;;;i_i_!_+i!iii;i+;i_!i;iiiici

241-B ssKe,.tssT AWWA A7-39 4 1943-44

ssoKeatsst AWWA A7-39 12 1943-44

241-C ssKe,tssT AWWA A7-39 4 1943-44

ssoKgatssT AWWAA7-39 12 1943-44

241-T ssKgatSST AWWA A7-39 4 1943-44

ssoKgaLssT AWWA A7-39 12 1943-44

241-U ss|:eatss'r AWWA A7-39 4 1943-44

sso|coalsst AWWAA7-39 12 1943-44

241-BX sso|:eatSST AWWA A7-39 12 1946-47

241-TX 7soKpt sst AWWA A283-46 18 1947-48

241-BY 7_oKeatSST NRA A283-46T 12 1948-49

241-S 7_oKeatSST NRA A283-46T 12 1950-51

241-TY no |:eatssT NRA A283-49T 6 1951-52

241-SX I Neat SST NRA A283-52T 15 1953-54

241-A I Neat SST ASME A283-52T 6 1954-55

241-AX _ Npt sst ASME A201-61T 4 1963-64

I
.......... ..... .......... _ ,- ..+

241-AY _NeatOst ASTM A515 GRADE 60 2 1968-70

241-AZ _Neat_s_ ASTM A515 GRADE 60 2 1971-70_m

241-SY _Neat OST ASTM A515 GRADE 65 3 1974-77
It

" 241-AN +Neatos_ ASTM A537 CLASS I 7 1977-79

241-AW _Neatore' ASTM A537 CLASS I 6 1978-80

241-AP _Neatos+ ASTM A537 CLASS I 8 1983-86
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TABLE 2" AGGREGATECHEMICAL COMPOSITIONOF CURRENT HIGH-LEVEL WASTE
INVENTORYIN HANFORD WASTE TANKS4

, i i , i 1T , i ,,, W'i I ', ' ' Z ,,,,i i ', , i ,, , '", i, ,

SINGLESHELLTANKS DOUBLESHELLTANKS
, i ,,

COMPONENT LIQUID SLUDGE SALTCAKE SLURRY
(wrx) (wrx) (wrx) (WTX)

,. ..,, , ,, ,,, , j,,. ,, ,,,.

NaNO3 20.8 25.3 81.5 14.8
. . .= i . . .., ,,

NaNO2 15.8 3.8 1.7 5.6
,, , ,, . ,.,, .

Na2CO3 O.6 2.2 O.5 1.0
,, , ,,

NaOH 6.2 5.3 1.5 7.0

NaAIO2 12.5 1.2 1.4 6.0
.. ,, ,,. ,..i ,

NaF - - 0.4
J , , , , ,,,

I

Na2SO4 1.0 1.3 0.3
, . ,

Na3PO4 2.3 15.8 1.6 0.8
- i , i

KF - 0.4

FeO(OH) 1.3 - 0.2
_ , _ , ,,,, ,

Organic Carbon 0.17 - - 1.2
, . , .

NH4+ - - O.08
i , , , ,=l ,i , •

AllOH) 3 2.9 - 4.9
.. , , i i

SrO"H20 - O.1 - -
.. . i,.

Na2CrO4 1.3 - -

Cr(OH)3 - 0.2 - 0.02
. , .,

Cd(OH)2 - 0.1
_, , , =,,

NI(OH)2 - <0.1

BiPO4 0.5 -
. , ..

c1" 0.1 -
.

Ni2FelCN)6 , , 0.6 - -
,. ..

P_O5"24W02''-, <0.1 -
41;H20

,, , ,

ZrO2"2H20 - 0.50.5 - O.2
.... ,,,
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TABLE 2: AGGREGATECHEMICAL COMPOSITIONOF CURRENT HIGH-LEVELWASTE
INVENTORYIN HANFORDWASTETANKS4

SINGLE SHELLTANKS ,' DOUBLESHELLTANKS

COMPONENT LIQUID SLUDGE SALT CAKE SLURRY
. (WT}'.) (WT}'.) (WT_) (WT_)

F|ssion Products -- <0.01

H20 40.2 33.33.66 10.5 56.2

Other <0.1 5.55.5 <0.01

H9+ " 0.12 ppm
i i '"I

Total 100.0 100.0 100.0 100.0

Density, g/m[ 1.6 1.7 1.4 1.3
, ,
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TABLE 3" SUMMARY OF POTENTIALSURVEILLANCEAND ANALYSES

Potential Actions Stress Corrosion Pitting Crevice Uniform MlC Concrete
Cracking Corrosion Corrosion Reinforcing

Steer

StressAnalysis DST & SST N/A N/A N/A N/A SST & DST

Waste Chemistry DST & SST DST & SST DST & SST DST & SST N/A SST

Waste PhysicalProperties N/A , NIA ........DST & SST N/A N/A N/A

Thermal History DST & SST DST & SST DST & SST DST & SST N/A SST & DST

Load History DST & SST N/A N/A N/A N/A SST & DST

Remote UT - Welds DST N/A N/A N/A N/A . N/A

Remote UT - Bulk DST DST DST DST N/A N/A

Remote UT - Interface DST DST DST DST N/A . N/A

Still Photography DST & SST DST & SST DST & SST DST & SST N/A SST

CCTV/Video DST DST DST DST DST N/A

Stereo Photo/Video Potential...... Potential Potential Potential Potential N/A

Leak Detection DST & SST DST & SST DST & SST DST & SST DST & SST SST

Dome ElevationSurveys N/A N/A NIA. N/A N/A SST & DST

ElectrochemicalProbes Potential Potential potential Potential N/A N/A

ResistanceProbes N/A Potential Potential Potential N/A, N/A

Coupons Potential Potential Potential Potential N/A N/A
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