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1.0 INTRODUCTION

This engineeringstudyaddresses50 inactiveundergroundradioactivewastetanks. The
tankswere formerlyused for the following functionsassociatedwith plutoniumanduranium
separationsand waste managementactivitiesin the 200 Eastand 200 West Areas of the Hanford
Site:

• settlingsolids priorto disposal of supernatantin cribs and a reversewell

• neutralizingacidic processwastes priorto cribdisposal

• receiptand processingof single-shelltank (SST)waste for uraniumrecovery
operations

• catch tanks to collect water that intrudedinto diversionboxes and transfer pipeline
encasements and any leakage that occurredduring waste transfer operations

• waste handlingand process experimentation.

Most of these tanks have not been in use for many years. Several projects have been
planned and implementedsince the 1970's and through 1985 to remove waste and interim isolate
or interim stabilize many of the tanks. Some tanks have been filled with grout within the past
several years.

Responsibility for final closure and/or remediationof these tanksis currently assigned to
several programs including Tank Waste Remediation Systems (TWRS), Environmental
Restoration and Remedial Action (ERRA), and Decommissioning and Resource Conservation and
Recovery Act (RCRA) Closure (D & RCP). Some are under facility landlord responsibility for
maintenance and surveillance (i.e. Plutonium Uranium Extraction [PUREX]). However, most of
the tanks are not currently included in any active monitoring or surveillance program.

1.1 PURPOSE AND OBJECTIVES

The purpose and objectives of this study are to compile all available existing information
on the miscellaneous inactive tanks and evaluate the information to determine the following:

• potential safety issues in their current configuration

• tank integrity issues

• data needs and recommendationsfor resolvingissues

• potential methods of monitoring the tanks and characterizing wastes

• prioritiesfor resolving safety issues and/or investigation and closure or remediation
of the tanks.

In addition, this studyprovides recommendationsfor programmatic integration with other
restoration activities in the 200 Area. The tanks addressed in this study are adjacent to and

1-1
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associatedwith numerousother facilities throughoutthe 200 Area where a variety of restoration
activities will be conducted. Therefore, this progn_mintegrationis neededto ensurethat
environmentalrestorationmeasuresconductedfor the miscellaneoustanksare consistent with
measuresat adjacentfacilities. Programintegrationis also needed to ensure thatrestoration
activities throughoutthe 200 Areaare appropriatelyprioritizedand scheduledto addresshuman
health andenvironmentalconcerns, while balancingthe demandfor andlimitationson resources.
This will also help to ensurethatrestorationactivities are cost effective andmeet Hanford
FederalFacility Agreementand ConsentOrder(Tri-PartyAgreement)milestones.

1.2 REPORT ORGANIZATION

The reportis organized to providesufficientinformationin the body of the text to give a
comprehensivesummaryand overview without so much detail that it becomes cumbersome.
However, it was also felt that a thoroughcompilationof the informationobtainedshouldbe
providedto establish a baseline for futureactivitiesassociated with these tanks. This will
facilitate futureinvestigationsby eliminatingthe need for duplicatingthe extensive file searches
anddatacompilationactivitiesconductedto prepare this report. Therefore, appendicesare
providedfor completeand detailedsummaryof all availablerelevant informationfor the
miscellaneoustanks.

In additionto this introductorysection, the reportcontainsthe following sectionsand
appendices:

• Section 2.0, Backgroundand Summaryof Existing Information,includes a
descriptionof the locations, constructiondetails and operatinghistory, interim
stabilizationand isolationstatus,summaryof waste generatingprocesses, and
summaryof waste inventoriesandcomposition(if known) for the 50 miscellaneous
tanks addressedin this report.

• Section 3.0, Evaluationof RegulatoryRequirements,includesan overview of the
regulatoryrequirementspertainingto these tanksincludingthe Tri-PartyAgreement,
RCRA (andthe StateDangerousWaste Regulations), ComprehensiveEnvironmental
Compensationand LiabilityAct (CERCLA)andU.S. Departmentof Energy (DOE)
Orders;a discussionof WHC programsresponsiblefor managing activities
associatedwith compliancewith these requirements,anda descriptionof currently
planned activitiesto comply with the requirements.

• Section4.0, Evaluationof SafetyIssues, includesa discussionandevaluationof
chemical and radiologicalsafety issues and tankintegrity. The safety issues
evaluatedincludethose that are currentlybeing addressedby TWRS for SSTs, as
they pertain to wastes in the miscellaneoustanks. The discussionof tank integrity
issues includesboth an evaluationof leak/releasepotentialand structuralintegrity.

• Section 5.0, Monitoringand CharacterizationConsiderations,includes a discussion
of potentialconstraintswhich shouldbe consideredpriorto monitoringor
characterizationof the miscellaneoustanks.

• Secti_n 6.0, Prioritizationfor TankCharacterizationand Remediation, includesa
disc_ssion of the issues relevantto prioritizingactivities such as safety and closure
issues, resourceandprogramintegration,provides a methodologyandcriteriato be

1-2
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used for prioritizingactivities at the tanksrelatedto these issues, andrecommends
initialprioritiesfor the tanks.

• Section 7.0, ConclusionsandRecommendations,providesboth the conclusionsof
the evaluationconductedfor the miscellaneoustanksandrecommendationsfor
addressingany unresolvedissues.

Appendices:

• Appendix A, TankSpecific Data Sheets
• AppendixB, Historyof Waste GeneratingProcesses
• AppendixC, MonitoringandCharacterizationMethods andTechniques
• AppendixD, PertinentCorrespondence

1-3
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2.0 BACKGROUND AND SUMMARY OF EXISTING INFORMATION

This section provides a summaryof existing informationon 50 miscellaneousinactive
radioactivewaste tanks located at theHanford Site. Informationis providedon the locations,
conswactionspecifications, operatinghistory,andwaste inventory. The compositionis based on
samplingandanalyticaldata, if available. If sampling data is not available, the likely waste
composition, based on processknowledge, is estimated.

The informationin this section is largely based on informationobtained fTomreports
that havebeen prepared over the past several years includingNeUsen1992; Rymarzand Speer
1991; the AggregateArea ManagementStudies,and the Waste InformationData System
(WIDS), aswell as many other documentsthat are referenced. Databaseandfile searchesof
the WHC TankFarmInformationCenterfiles, CentralFiles, RecordsHoldingArea archive
files and the 222-S Laboratory "ProcessAids" flies. Employee interviewswere also conducted
in the effort to eliminatedata gaps.

This section Containsfour sub-sections:

2.1) LocationandGeneralDescription: this subsectiondiscusses the categoriesof
miscellaneous waste tanks, the physicalconfigurationof these waste tanks, and the
specific locations and interconnectionsfor each of these tanks.

2.2) History of Operations: this subsectiondiscussesthe operatinghistory of each
processing plant andcorrelateschemical and radiologicalwaste streams with the specific
miscellaneous tanks. In addition,informationconcerningunplannedreleasesassociated
with the various miscellaneoustanksis providedin this section.

2.3) Isolation/StabilizationStatus: this subsectiondescribes isolationand stabilization
activities performedunderpreviousHartfordprojectactivities, andidentifies ongoing
monitoringandsurveillance activities.

2.4) Radiological and ChemicalConstituents: this subsectionuses the data presentedin
sub-sections 2.2 and 2.3 and informationfrom AppendicesA and B to providea list of
chemicaland radiologicalcontaminantsfor each miscellaneoustank. Specific sample
and analysisdata will be used when available,with the understandingthat the validity of
the data is suspect if the methodsandprotocolsused to obtain the data are not
functionallyor statistically sound. For example, single waste samples cannot represent
an entire tank's contentswith high statistical confidence. In most cases there have been
no sample activities, or samplinghas been limited to identifTingonly specific
contaminants/properties(such as total plutoniumor total alphacontamination). The
"ProcessAids" files maintainedby the 222-S Laboratoryhave provided significantly to
the chemical and analytical data for tankcontentsreported in the AppendixA data
sheets. Whereno specific sampledata is available,the contaminantsassociated with the
waste processes are used to providepotentialcontaminants/compositionof the waste
contents.

Two appendiceshave been includedin this reportto expanduponthe contents of this
chapter. AppendixA provides datasheets to support andexpandupon the contents of this

2-1
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chapterfor eac:l miscellaneoustank. AppendixB providescharacteristicsof waste-generating
processes associatedwith the miscellaneoustanks.

!

2.1 LOCATION AND GENERAL DESCRIFrIONS

This section providesgeneral informationon each categoryof miscellaneoustanks. The
referencedgraphicsandtables can be located at the endof this section. AppendixA provides
tank summaryandflow diagramsfor each of the tanks.

2.1.1 Location

The miscellaneous inactivetanksaddressedin this reportare located in both the 200
East and 200 West Areas in the centralportionof the HartfordSite (Figure2-1). Detailed
informationincludingthe coordinatesfor tanklocations and referencedrawingnumbersfor each
of the individualtanksare provided in Table2-1.

The miscellaneous tanksare generallylocated near facilities previouslyused for waste
handling, transfer,treatment,storageand disposalassociatedwith the variousplutoniumand/or
uraniumseparations processes. These facilities includethesingle-shelltank (SST) farms and
chemicalprocessing facilities.

Sixteenof the miscellaneous tanksare located in the 200 East Area (Figure2-2). These
sixteen tanks includeseven catchtanks, one experimentaltank, two neutralizationtanks, one
settling tank, one "waste handling"or holdingtank, and fourtanks which were located in a
concretevault used for processing SST waste duringuranium/thoriumrecovery operations.
These tanks are dispersed amongfive operableunits. The operableunits containing
miscellaneous tanks are listed in DOE-RL(1993a) and include:

• 200-BP-7 (2 individualtanks, and 4 tanks in the 244-BXR vault)
• 200-BP-6 (5 tanks)
• 200-SO-1 (3 tanks)
• 200-PO-3 (1 tank)
• 200-PO-5 (1 tank)

The remaining34 miscellaneoustanksare located in the 200 West Area (Figure 2-3).
These include 11 catchtanks, one neutralizationtank, six settlingtanks, and 16 tanks in three
processingvaults (244-TXR, 244-UR, and 241-WR vaults). These tanksare dispersedamong
ten operableunits as listed in DOE-RL(1993a) including:

• 200-RO-2 (2 tanks)
• 200-RO-3 (1 tank)
• 200-RO-4 (1 tank)
• 200-TP-2 (1 tank)
• 200-TP-4 (1 tank)
• 200-TP-5 (5 individualtanksand 3 tanks in the 244-TXR vault)
• 200-TP-6 (I tank)
• 200-UP-2 (2 individualtanksand 9 tanks in the 241-WR vault)
• 200-UP-3 (4 tanks in the 244-UR vault)
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• 200-ZP-2 (2 individual tanks and 2 tanks in the 231-W-151 vault)

2.1.2 General Descriptions

The 50 miscellaneous tanks addressed in this report can be grouped into six categories
based on their function. These include 18 catch tanks, 3 neutralization tanks, 7 settling tanks,
20 processing tanks used during uranium/thorium recovery operations located in four vaults, 1
waste handling tank, and 1 experimental tank.

2.1.2.1 Catch Tanks. Catch tanks are components of tank farm support for collecting spills
and/or leaks during waste transfers between processing facilities and tank farms. Diversion
boxes are below-grade concrete structures with removable concrete covers. They contained
connections to underground piping between tank farms and processing plants. By replacing
jumpers within a diversion box, the waste from a processing plant could be routed to any
number of tank farms. The catch tank inlet lines were connected to drains in the diversion

boxes and/or pipeline encasements, so that the catch tanks would accumulate waste as the spills
or leaks occurred. Catch tanks also received any water _om rainfall or snowmelt, and any
windblown dust that entered the diversion boxes.

The catch tanks are all direct buried carbon steel tanks, with the exception of one tank,
which is ASTM A-70 flange grade steel. Fifteen of the tanks are horizontal cylinders, 8 to 10
ft. in diameter, and 15.5 to 40 ft. long. These tanks are referred to as the 302 series catch
tanks (Figure 2-4). The other three tanks are referred to as the 301 series catch tanks and are
each located approximately 10 ft. below grade, vertically configured with a diameter of 20 ft.,
and a height of 19 ft. (Figure 2-5). The 301 series catch tanks have a nominal volume of
35,000 gal. The tanks were constructed with coal tar coating for corrosion protection.
Cathodic protection was added later, was not maintained, and was determined inoperable in the
1970's. However, replacement systems were installed during site-wide cathodic protection
upgrades in the mid-1980's CLaSalleand Morgan 1990).

2.1.2.2 Vault Tanks (Uranium and Thorium Recovery). Twenty inactive tanks are located
in vaults that were used to support the uranium and thorium recovery missions. The 244-BXR,
244-TXR, and 244-UR vaults were all used specifically to pretreat waste prior to uranium
recovery operations at the U Plant. The 241-WR vault was used for similar missions and also
provided interim storage for thorium nitrate solutions recovery (I-larlow 1974a).

The vault tanks were constructed in below-grade concrete enclosures called vaults. Each
of the tanks was constructed of stainless steel with the exception of three tanks (described
below) that were constructed of 1/4 in. steel plate. The following paragraphs contain general
construction details for the various vault tanks.

244-BXR Vault

The 244-BXR vault is constructed with 2 foot thick concrete walls and currently
contains four tanks. Each tank is in a separate compartment and each compartment with its own
sump (Figure 2-6). The vault originally had five tanks; however, the 244-BXR-004 tank was
removed in 1963. Three of the remaining tanks are constructed of stainless steel and the other,
tank 244-BXR-001, is constructed of 1/4 in. carbon steel plate. The tanks are vertically
oriented and have dished bottoms and heads. The 244-BXR-001 and 244-BXR-011 tanks each
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have a nominalvolume of 50,000 gal. The 244-BXR-002 and244-BXR-003 tankseach have a
nominalvolume of 15,000 gal (Neilsen 1992).

_44-TXR Vault

The 244-TXR vault is locatedbelow gradeandconstructedwithtwo foot re-inforced
concretewalls to provide shielding. The 244-TXR vault(Figure2-7) originallyhadfour tanks;
however, the 244-TXR-004 tank was removed in 1963. The vault configurationis very similar
in constructionto the 244-BXR vault. The 244-TXR vault is smaller in size than the 244-BXR
vault, with dimensionsof 51 ft. deep, 24 ft. wide, and 74 ft. long. Two of the three tanks
(244-TXR-(_ and 244-TXR-003)are constructedof stainlesssteel and each has a nominal
volume of 15,000 gal. The 244-TXR-001 tank is constructedof 1/4 in. carbonsteel plate with
a nominalvolume of 50,000 gal. Eachof the 244-TXR vaulttanksare verticallyoriented with
dished bottoms andheads (Neilsen 1992).

244-UR Vault

The 244-UR vaultwas constructedsimilarto the 244-BXR vault;however, the
dimensions andconfigurationvary slightly. Figure2-8 providesa graphicalrepresentationof
this vault. The four tanksare each vertically orientedwith dishedbottoms andheads. Three of
the tanksare constructedof stainless steel while the fourthtank,244-UR-001, is constructed of
1/4 in. steel plate (Neilsen 1992).

241-WRV_ult

The 241-WR vault is a two level concrete structurewith shieldingwalls, sumps, and
tanks(Figure 2-9). The vaultcontains a lower level with five tanks (241-WR-001 through
241-WR-005) which is a radioactive(hot) zone, and an upper level with four tanks
(241-WR-006through241-WR-009)which is a non-radioactive(cold)zone. The nine tanksare
each constructedof welded stainless steel and are 20 ft. in diameterby 19 ft., 2 in. deep with
dished bottomsand heads. The nominal capacityof each tank is 50,000 gal (Neilsen 1992).

2.1.2.3 Neutralization Tanks. Three neutralizationtanksare includedin this evaluation;
270-W, 241-CX-71, and 270-E-1. These tankswere used for the neutralizationof acidic
processing and tankwaste. Neutralizationwas achievedthrough the dire_tcontact of acidic
waste with limestone. Limestonewas addedto the fliree tanksthroughthe use of charging
chutes(Neilsen 1992). The influentwas introducedto the tankand percolatedthrough the
limestone, therebyneutralizingthe waste and generatinga salt (acid-basereaction). The
neutralized effluent was dischargedto cribs.

T_nk270-W _ndTank 270-E-1

These two tanks, shown in Figure 2-10, were constructed identically. The tanks were
9 ft. in diameterby 9 ft. highwith a nominalcapacityof 3,780 gal. The tankswere constructed
of stainless steel, 10 ft. below grade,on a reinforcedconcretefoundationpad. A 10-foot long
by 40-in. diametercharging carbon steel chutewas used to addlimestone.
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Tank24|-cx-71

This tankwas constructedof stainlesssteel 3.5 ft. below grade, is 5 ft. in diameterby
6.85 ft. high, has a design capacityof 1,000 gal andwas constructedon a reinforced concrete
foundationpad(Figure2-11). This tankcurrentlycontainsa bottomlayerof sludge, then
limestoneandthe remainderfilled withgrout.

2.1.2.4 Settling Tanks. There are seven tankscategorizedas settlingtanks. These tanks
includethe 361 series tanks (241-B-361,241-T-_t61, and241-U-361 and241-Z-361), tank
241-Z-8 (silica gel tank),andtwo tankslocated in the 231-W-151 vault. The setding tanks
were all used to settle solids duringwaste/chemicaltransfersbetweentankfarms, processing
plants, andcribs (RymarzandSpeer 1991).

The 361 series settlingtanks(241-B-361,241-T-361, 241-U-361) are concrete tanks,
20 ft. in diameterby 19 ft. high with a nominalvolume of 36,000 gal (see Figure 2-5). The
tankshave a 6 in. thick wall of reinforcedconcrete(Rymarzand Speer 1991).

The 241-Z-361 tank (Figure 2-12) is a rectangularconcretetank with a 3/8 in. thick
welded steel lining, has a slopingbottom, a side wall depthof 17 to 18 ft, andhas a nominal
volume of 40,500 gal. The concretewalls, floor, andceiling are approximately12 in. thick
(Neilsen 1992).

The 241-Z-8 tank is a horizontalcylindricalsteel tank, constructedof welded steel plate,
with a volume of 15,400 gal (Figure 2-13). The tanktop is approximately6 ft. below grade
(RymarzandSpeer 1991).

The 231-W-151 tanksare located in a concretevault of 12 in. thickreinforcedconcrete
(Figure 2-14). The upperthree ft. of the vault are above gradeandthebase of the vault is
13.5 ft. below grade. Tank231-W-151-001 is 9 ft. in diameterby 9 ft. deep with a nominal
volumeof 4,000 gal. Tank231-W-151-002 is 5 ft. in diameterby 7 ft. deep with a nominal
volumeof 950 gal (Neilsen 1992).

2.1.2.5 Experimental Tank. The 241-CX-72 tankis located in the Semiworks Area and was
an experimentaltankused to study the characteristicsof self-concentratingwaste from the
PUREX process (RymarzandSpeer 1991). The 241-CX-72 tank is vertically oriented, 40 in.
in diameterby 35.7 ft. high with welded steel constructionof 3/8 in. thick steel plate, stiffening
rings aroundthe outside, and a nominalvolume of 2,300 gal (Figure 2-15). The tankrests on a
concretepadinside a 6-foot diametersteel caisson withthe tanktop 14 ft. below grade. A
cylindricalheater is locatedjust aboveeach stiffeningring. A numberof penetrationsextend
throughthe tanktop, includingan agitator(Rymarzand Speer 1991).

2.1.2.6 Waste Handling Tank. The 241-CX-70 tank, was used as a holding tankfor
Semiworkswaste. The tankstoredhigh-levelprocesswaste from pilot plantactivities. The
tank is constructedof concretewith a 1/4 in. stainless steel plateliner and is 20 ft. in diameter
by 15 ft. deep (Figure 2-16). The tanktop is approximately11 ft. below gradewith a 42 in.
manwayhaving a concretecover. The nominalvolume of this tank is 30,000 gal (Rymarzand
Speer 1991).
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2.2 HISTORY OF OPERATIONS

This section addresses the chemical processing and waste management activities at the
HartfordSite to provide a geographical and time relationship with the miscellaneous tanks. The
discussion of chemie.al processing activities (2.2. I) and waste management activities (2.2.2)
provide a description of the activities performed, the period of operation, and the cocrelation
with the miscellaneous tanks. The results of this assessment are summarized in Section 2.4. A
more detailed discussion of process operations is provided in Appendix B.

2.2.1 Chemical ProcessingOperations

A majority of the waste generated at the HartfordSite was the result of chemical
processing activi:ies. These waste generating processes are best categorized by process facility
to allow a correlation with the miscellaneous tanks. The facilities and waste generating
processes are discussed in the following sections.

2.2.1.1 B Plant. B Plant operated at the Hanford Site from 1945 through the early 1980's.
' The primary missions of the plant over those years included defense production and waste

management. The processes performed at B Plant which generated waste streams contributing
to the contents of the miscellaneous tanks are:

• Bismuth Phosphate Process
• Concentrator Operation
• Waste Fractionation Process

• Cell Washing

The characteristics of the waste streams generated by these processes are provided in
Appendix B of this report, The following paragraphs describe the miscellaneous tanks
associated with the waste generation from each of these processes.

Catch Tank_

Five catch tanks were associated with B Plant and received waste from the Bismuth

phosphate process and the waste fractionation process. The five miscellaneous catch tanks
associated with the B Plant process waste streams are connected to diversion boxes used for the
routing of waste from B Plant to the single shell tanks in B, BX, and BY tank farms
(Neilson 1992). The five catch tanks are the 241 series tanks B-301, B-302B, BX-302A,
BX-302B, and BX-302C. The two B catch tanks 03-301 and B-302B) began operation in 1945
while the three BX catch tanks began operation in 1948 (DOE-RL 1993b). These tanks all
operated throughout the history of waste transfers from B Plant to the single shell tanks.

The bismuth phosphate process was used for the extraction of plutonium from irradiated
nuclear fuel. The process generated four waste streams: metal waste (MW), coating waste
(CW), first cycle decontamination waste (1C), and second cycle decontamination waste (2C)
(Welty 1988, Winters et al. 1991, and Gerber 1991). The bismuth phosphate process was run
at B Plant from 1945 through 1952.

The waste fractionation process was operated from 1968 to 1978 (Gerber 1991) to
separate strontium and cesium from waste in a variety of tank farms. This process is of interest
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to this study due to the use of organic chelating agents. Organics in Hartfordwaste tanks have
been a primary contributor to several of the safety issue_ associated with the single shell tanks
discussed in Section 4.0 of this report. The five catch tanks discussed above for the bismuth
phosphate process are also associated with the waste fractionation process since the waste
streams generated by this process were discharged to the B, BX, and BY tank farms. No
unplanned releases were identified as associated with this waste process.

Only two of the five catch tanks received unplanned releases. The 241-B-302B tank is
associated with unplanned release UPR-200-E-77 and the 24 I-BX-302C catch tank is associated
with UPR-200-E-78. These two unplanned releases are defined by the B Plant Aggregate Area
Management Study as follows:

• UPR-200-E-77 was caused by work on a leaking jumper in the B-151
diversion box connected to catch tank 241-B-302B. The release
occurred in 1946 and consisted of metal waste. It was estimated that

1 Ci of fission pr, 4ucts contaminated the ground surrounding the
diversion box.

• UPR-200-78 was caused by pressure testing the leins and jurw?ers in the
BX-155 diversion box connected to the 241-BX-302C catch tank. It is

estimated that 10 Ci of fission products contaminated the ground
surrounding the diversion box. No date has been identified for this
release.

270-E-1 Neutralization Tank

B Plant operated a concentrator to minimize the volume of waste generated by the plant.
Liquid was concentrated to separate the high level waste into the concentrate (bottoms) and low
level waste into steam. Only one miscellaneous tank was associated with this process. This
tank, the 270-E-1 neutralization tank, received the concentrator condensate. The acidic
condensate was percolated through a fixed limestone bed contained within the tank. The
neutralized effluent overflowed from 270-E-1 and discharged to the 216-B-12 crib.

The B Plant AAMS (DOE-RL 1993b) states that the date cf operation of tank 270-E-1
was from 1952 to 1970, however, 1974 correspondence on tank isolation indicates that the
period of operation was from 1952 through 1957 (Harlow 1974b). Examination of process
drawings (I-I-2-44502, Sheet 22) indicates the inlet and outlet lines to tank 270-E-1 were blanked
off in the early 1960's.

One unplanned release, UN-200-E-64, has been identified as potentially associated with
this tank. The unplanned release was discovered in 1984 on the west side of the 216-B-64 basin
with 137Csand ®Sr contamination at up to 100,000 cumin. It is not known whethe_ the
unplanned release is due to transfer line failure or tank failure; however, the contamit_ation is
from the type of waste routed to tank 270-E-1 (DOE-RL 1993b). Burrowing ants ha'te been
identified as responsible for spreading this contamination over a 2 acre area.

241-B-361 Settline Tank

One settling tank, 241-B-361, was used to collect liquid wastes and allow settling of
solids by reducing fluid velocity. After settling, the low level liquid waste wa: discharged to
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the 216-B-5 reverse well (DOE-RL 1993b). The tank received low level, low salt alkaline
waste from Cell 5 and 6 washing operations (BiPO, waste) and additional waste from the 224-B
concentration facility. The tank operated from 1945 through 1947. No unplanned releases are
associated with this tank (DOE-RL 1993b).

2.2.1.2 T Plant. T Plant utilized the BiPO, process from 1944 through 1956 (Waite 1991). In
1956 the BiPO_ process was discontinued and T Plant was deactivated. T Plant was converted
to an equipment storage, decontamination, and experimental facility. The experimental activities
were constructed in cells 1 and 2 of T Plant (the "head-end").

The waste streams generated by the BiPO, process at T Plant have similar composition
to those discussed for B Plant (See Appendix B). The experimental activities conducted at the
head-end facility generated small amounts of non-radioactive waste that were disposed of in the
chemical sewer system and are not relevant to the miscellaneous tanks. The miscellaneous tanks
associated with the operation of T Plant include seven catch tanks and one settling tank. These
tanks are discussed below.

Catch Tanks

Seven inactive 301 series catch tanks are associated with the operation of T Plant
including 241-T-301B, 241-TX-302A, 241-TX-302B, 241-TX-302BR, 241-TX-302XB,
241-TY-302A, and 241-TY-302B. These tanks are each connected to diversion boxes which
were included in the process routing of waste from T Plant to single shell tanks. Of these seven
tanks, only one tank is associated with an unplanned release. The one unplanned release,
UPR-200-W-131, occurred in 1953 and resulted from leaky jumpers. An area five ft. in
diameter was contaminated around the diversion box 241-TX-155, connected to the 241-TX-
302B catch tank. The waste type was not identified; however, the associated process mission
was the BiPO, process (DOE-RL 1992a).

241-T-361 Settlin2 Tank

One settling tank, 241-T-361, was operated for the settling of solids from cell washing
activities at T Plant. Low level, low salt, alkaline waste from 221-T and 224-T was routed to
tank 241-T-361 and discharged to the 216-T-3 reverse well from 1945 to 1946 and to the
216-T-6 crib from 1946 to 1947. No unplanned releases are associated with this tank. This
tank was operated from 1945 to 1946 (DOE-RL 1992a).

2.2.1.3 U Plant. The primary mission of U Plant was uranium recovery. The facility is
identical to T and B Plants and was constructed in 1944 to support the BiPO, process. However,
B Plant and T Plant provided sufficient processing capacity and U Plant was never used for
plutonium separations. The facility began operations as a uranium recovery plant in 1952 and
operated as such until 1958 (DOE-RL 1992b). Additional descriptions of the processing
activities of U Plant are provided in Appendix B.

The miscellaneous tanks associated with the operation of U Plant include the tanks in the
244-BXR, 244-TXR, 244-UR, and 241-WR vaults; one settling tank; and one neutralization
tank. There are no inactive catch tanks associated with U Plant. A description of these tanks
and their association to U Plant processes is provided in the following sections.
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244-BXR. 244-TXR. and 244-UR Vaults

These threevaults receivedwaste from the SSTs associatedwithB Plant,T-Plant, and
U Plant. The 244.-BXRvaultreceivedmetalwaste from B Plant tank farms (B, BX, andBY),
the 244-TXR vaultreceived metalwaste from the T Plant tankfarms (T, TX, and TY), and the
244-UR vaultreceivedmetal waste from the U Planttankfarms (U-101, U-102, andU-103)
(Harlow 1974a). The metalwaste containeduraniumhydroxidepresentas a precipitate. This
causedthe waste to slurryandmadewaste transfersdifficult. To alleviatethe precipitation, the
waste was acidified in the 244-BXR, 244-TXR, and244-UR vaults by the additionof nitric
acid. The acidifiedwaste was then sentto U Plantfor uraniumrecovery. Eachof these vaults
: .ntaintankswhich were used for storageof nitricacid, accumulatortanksfor the receipt and
s_orageof metalwaste, andtankswhich were used for the mixing of nitric acid with metal
waste. AppendixA provides a detailedsummaryof the tankactivitiesfor each of these three
vaults includingprocess diagramsto correlatewaste activities withspecific single shell tanks.

One unplannedreleasewas identifiedfor the244-UR vault. No unplannedreleases
were identifiedfor the 244-BXR or 244-TXR vaults. The unplannedreleasefor the 244-UR
vault, UPR-200-W-24, occurred in 1953 andwas the resultof a chemical reaction in the
244-UR-002 blendingtank. The waste type was metal waste supernateand readingsof 500 to
1000 ct/min were observed. The contaminatedarea was backfilledand stabilized;however, the
vault lies in a low areaandwaterrunoffhas spreadcontaminationbeyondthe immediatevault
area. Additional informationon the result_of this release andthe currentstatusof the vaultcan
be found in Appendix A.

24 I-WRVault

The 241-WRvaultwas used for thestorage of uranylnitratehexahydrate,nitric acid,
and tributylphosphateia supportof the uraniumrecoveryoperations (1952 - 1958), and stored
thoriumnitratesolution (1958 - _976) in supportof the REDOXand PUREX processes
(DOE-RL 1992b). The vault was deactivatedin 1976.

An undocumentedcontaminationincident occurred in the early 1960's when a tank
overflowed and filled its cell (DOE-RL 1992b). Whenthe tankwas subsequentlypumpedout,
it floated loose from its base, rupturingits lines, jumpers,andmechanicalconnections. A
significant cleanup effort was requiredto returnthe facility to operationalstatus.

241-U-361 Settlin_Tank

One settling tankis associatedwith U Plant operations. This tank, 241-U-361, served
as a settling tank for liquid wastes enrouteto the 216-U-1 and216-U-2 cribs. The waste
streams routedthroughthe settling tank includedcell drainage,UO3conversionwaste, 276-U
solvent scrubbingwaste, and UO3equipmentdecontamination.

One unplannedrelease is associatedwith this tank. This release, UN-200-W-19, is
reportedas organic waste and cell drainagefrom the TBP andUO3plants which overflowed to
the groundby way of the tank and cribvents in the springof 1953. Grounddecontamination
was attemptedand the area was C_enbackfilled, delimited with a wooden fence, andposted with
radiationzone signs (DOE-RL 1992b, Baldridge1959). However, availableinformation
suggests that the tankhas neverbeen pumpedout.
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270-W NeutralizationTank

The 270-W neutralizationtankwas operatedto neutralizeprocess condensatefrom U
Plant. As with the 270-E-1 neutralizationtank,operatedfor B Plant, acidic condensatewas
routedthrougha limestonebed in the tankpriorto dischargeto a crib. Neutralized effluentwas
sentto the 216-U-8 crib from 1952 through 1960 andto the 216-U-12 crib from 1960 through
1970 (Neilsen 1992).

A maintenancebuilding,2715-UA, was constructeddirectly abovethe tank, and visual
inspectionof the site indicatesthat the chargingandvent riserswere cut to below groundlevel
anda cement slab pouredover them (Harlow1974b). No unplannedreleasesare associated I

with this tank.

2.2.1.4 Z Plant. Z Plant, also referredto as the plutoniumfinishingplant, consists of
numerousfacilitieswhich supportedthe purificationof the plutoniumextractedby the three
s_parationsprocesses (BiPO4,REDOX, and PURl/X). There are four miscellaneoustanks, all
settlingtanks, associatedwith the operationof Z Plant facilities. These tanksare discussed
individuallybelow. Additionalinformationfor each tank can be found in AppendixA. Specific
processes, as they relate to the miscellaneoustanks, are summarizedbelow while a more
detaileddescriptionof the historyof Z Plant is providedin AppendixB of this report.

241-Z-8 SettlineTank

The RECUPLEXprocessused solvent extractiontechnology to removeplutonium from
PlutoniumFinishing Plant (PFP) waste streamsbased on the formationof an organic-plutonium
complex which is preferentiallysoluble in an organic solvent. This waste stream was
discharged directlyto the 241-Z-8 settling tank, also referredto as the silica gel tank
(DOE-RL 1992c). Waste liquids were dischargedfrom the 241-Z-8 settling tank to the 216-Z-8
french drain. No recordswere identifiedfor the disposal historyof spent silica gel from the
241-Z-8 tank;however, available informationsuggests that the tank has never been pumped out.
A reported 3.5 lb of plutonium were present in the tank as of 1974 (DOE-RL 1992c). The use
of this tank was discontinued in April 1962 (DOE-RL 1992c). There are no identified
unplanned releases associated with this tank.

241-Z-361 SettlingTank

The 241-Z-361 settling tank receivedwaste from the PlutoniumRecovery Facility
(PRF), the PFP or 234-5Z, and the AmericiumRecoveryProcess in the 242-Z Facility. The
characterof each waste streamis providedin Appendix B and summarized below. The PRF
utilized a similar process to the RECUPLEXprocess, utilizing a carbon tetrachloride/tributyl
phosphate extraction process. The primarywaste streamsgenerated by the PRF included spent
aqueous solutions, spent organic wastes, and non-contact waste water. These waste streams
were routed to the soil column via the 241-Z-361 settling tank (DOE-RL 1992c).

The 234-5 Z plant (PFP) was operatedto convertplutoniumnitrateto plutoniummetal.
Three process lines were operatedover a forty yearperiod. Eachof these three processes
createda high salt, acidic (PH<2), low organic waste streamwhich containeddetectable
quantitiesof plutoniumand otherTRU elements (Jensen1990, DOE-RL 1992c).
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231_W-151Settlin2Tanks

TheZ Plantanalyticalanddevelopmentlaboratoriesarecurrentlyhousedinthe234-5Z
building; however, historically, analyticaland developmentlaboratoriesare also reportedto
have been housedin the 23I-Z Building(Stenneret al. 1988). The laboratoryprovides
analytical services for PFP activities.

The laboratoryprocesswaste from 75 floor drainswas routedthroughthe 231-W-151
settling tanks231-W-151-001 and 231-W-151-002 (Neilsen 1992). Both tanks in thevault
drainedto the 216-Z-7 crib (Nellsen 1992). No treatmentactivitiesare known to have occurred
within these tanks. Chemical andradionuclideanalyses are availablefor samplesfrom these
tanksas shown in AppendixA.

2.2.1.$ S Plant. The S Plant facilitiesbegan operationin 1951 witha redection-oxidation
process (REDOX) in the 202-S facilityto replacethe BiPO4process. The REDOXprocess was
the first process designedto recoverboth plutoniumanduranium(Gerber1991). Operationsat
the 202-S plant were discontinuedin 1967 andthe REDOXprocess was replacedwith the
PUREXprocess. The 222-S analytical laboratorybegan operationsin 1951 andprovideshigh-
level andlow-level chemical and radlologicalanalytical services for all activities in the 200
Areas. This laboratoryis still in operation.

S Planthadfour miscellaneoustanks (tanks240-S-302, 241-S-302A, 241-S-302B, and
241-SX-302) associatedwith its operation. These tankswere all catchtanksassociated with
diversionboxes andwere designedto acceptoverflows andspills from diversionboxes (DOE-
RL 1992d). Eachof the catchtankswas used in supportof waste transferoperationsfrom
REDOXand/orthe 222-S laboratoryactivities. Tank241-S-302A experiencedliquid level
decreases between FebruaryandMarch1990. In August 1991 a new tank was installed and
existingwaste lines reroutedfrom tank241-S-302A to the new tank. Three lines from the
241-S-302A tank were cut and capped(Neilsen 1992). Tank240-S-302 is also assumedto have
leaked, accordingto OccurrenceReport77-58 (DOE-RL 1992d).

i

2.2.1.6 PUREX Facility. The plutonium/uraniumextraction(PUREX)process began
operationin 1956 in the 202A facility and operateduntil 1972. A secondoperatingmission was
performedfrom 1983 untilfinal shutdownin 1992. This process was the last of the plutonium
separationprocess_ at the Hanfordsite. The mainpurposeof the facility was to extract
plutonium,uranium, and neptuniumfrom irradiatedfuel rodsdischarged from defense
productionreactorslocated in the 100 Area (Gerber1991).

Only one miscellaneous inactive tankis associatedwith the PUREXfacility. This tank
is 241-A-302B catchtank which began operationin 1956andsupportedwaste transfersfrom
processing anddecontaminationoperations(DOE-RL 1993c). There are no unplannedreleases
associated with this catchtank.

2.2.1.7 Semlworks (C Plant) Facility. The C Plant facilitieswere originally constructedin
1949 to providepilot plant activities in supportof the REDOXprocess and were convertedto a
pilot plant for PUREX in 1954. The primaryfacility is the 201-C processbuilding. The
facility was used to operatethesetwo processes, on a pilot scale, withwaste streamssimilarto
those for the REDOXandPUREXprocesses. The semi-worksfacility was also used as a pilot
plantfor the B Plant Waste Fractionizationprocess. Severalmillion curiesof fission products
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were processed during these operations. The facility ceased operation and decommissioning was
initiated in 1983 (DOE-RL 1993d).

There are four miscellaneous tanks associated with the C Plant facilities. These tanks
are the 241-C-301C catch tank, the 241-CX-70 waste handling tank, the 241-CX-71
neutralization tank, and the 241-CX-72 experimental tank. These tanks are each addressed
below.

241-C-301C Catch Tank

This catch tank operated from 1946 through 1985 in support of the Semiworks facilities
(DOE-RL 1993c). The tank is associated with four diversion boxes, 241-C-151, -152, -153,
and -154. The catch tank is associated with waste transfers to the 241-C tank farrow.There are

no documented unplanned releases associated wlt,_ the operation of this catch tank.

241-CX-ff0 Waste Handlin_ Tank

This inactive miscellaneous tank received high level process waste from the REDOX
process at the 201-C facility and was used from 1952 through 1957 (Rymarz and Speer 1991).
There are no unplanned releases identified as associated with this tank.

241-CX-71 _eutralizatio_ Tank

This tank provided flow through neutralization of acidic 201-C process condensate and
the coil and condensate cooling water stream prior to discharge to the 216-C-1 crib. It may
have also received process condensates from REDOX and PUREX pilot plant operations,
decontamination flushes, and Hot Shop sink waste (DOE-RL 1993d). To achieve neutralization,
a limestone bed was employed within the tank. Upon dissolution of the limestone by the acidic
waste, additional limestone was added through a large central riser pipe. The Semiworks
Source Aggregate Area Management Study (DOE-RL 1993d) indicates that very little historical
information is available on this tank. No unplanned releases have been documented for this
tank (DOE-RL 1993d).

241-CX-72 Experimental Tank

This tank was used experimentally for one year during 1957 - 1958. The purpose of the
tank was to provide experimental data on complex waste self concentration from the PUREX
process at the Semiworks facility (Rymarz and Speer 1991). There are no unplanned releases
associated with this tank (DOE-RL 1993d).

2.2.2 Waste Management Activities

Throughout the history of operations at the HartfordSite, management of the waste
generated by the chemical processing plants has been an integral part of the site's mission.
Management of the waste included treatment, storage, handling, volume reduction, and disposal.
This section provides a discussion of these issues, as they relate to the operation and/or content
of the miscellaneous tanks.
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2.2.2.1 Tank Farm Operations, Thereare 177 radioactivewaste storagetanksin the 200
East andWest Areas of theHartfordSite, including149 single shell tanksand28 doubleshell
tanks (Hanlon1993). The operationof these tankshas involvednumeroussecondaryprocesses
performedeither directlywithin the tankor betweentanks. These includetank to tank
transfers,cascadingand settling, and self-concentration.These operationsmay have an impact
on the miscellaneous tanksdue to the waste compositionchanges from originalprocess
discharges and in correlatingknownSST waste to miscellaneoustanks.

Of primaryinterestare those SSTs which arelisted as "watch-list"tanks
(see Table 2-2). These tankshave known safety hazardsand any correlationof SSTs to
miscellaneoustanksmay help identifypotentialhazardswith the miscellaneoustanks.

The demandfor tankfarm spacehas historicallybeen very strong at the HartfordSite.
To accommodateoperationof a new process, or relocatea particularwaste type for ease of
operation,waste would be transferredfrom one tank to another, sometimeswithina tank farm
andsometimesbetweentank farms_ The high quantityof these tankfarm transfersandtheir
complexitymakesestimatingwaste compositiona difficultprocess. The miscellaneoustanks
most affectedby the inter-tanktransfers were the catchtanks. These tankswere connected to
diversionboxes which couldbe reconfiguredto accommodatewaste transfersto andfrom a
variety of sources. This makes correlationof SST wastes to miscellaneoustanksquestionable
since researchindicatesthat full knowledge of all waste transferroutings,and particularly
associated quantitativeinformationon waste spillage and leakage, is not available. This means
thatreliablequantitativeinformationon miscellaneoustank waste content, especially catch tanks,
cannotbe derivedthroughonly process knowledge.

In additionto correlationwith SSTs, REDOXandPUREXhigh-level wastes contained
high enoughlevels of fission productsfor the wastes to self-boil from the heatgeneratedby
nucleardecay. This was unexpected,but the potentialspace-savingvalue was recognized
(Gerber1991). In some cases, condensatefrom boiling was dischargedto cribsandtrenches,
thereby effectinga certainreductionof high-levelwaste volumes in tanks. This in-tankprocess
wouldcause concentrationof the contaminants;thus, any miscellaneoustanks identifiedthat
received waste from these tankswouldhave a higherlevel of contaminantsdueto self
concentrationthan estimatedfrom the referencematerialsfor the process generatedwaste
stream.

2.2.2.2 Evaporator/Concentration Operations. One widely used waste reductionmethod
involved evaporationof wastes. The resultingevaporatorbottoms(EB) containedthe same
chemicalsas in theoriginal feed, butat considerablyhigher concentrations. This reduced
volume of highly concentratedwastewas returnedto the SSTs for storage.

This process was carriedout by two methods. One methodmadeuse of in-tankheating
to removewater. The other involved the transferof the liquid waste to a standardevaporator
located in a separatebuilding. Bottomsfrom these evaporatorswere returnedto the SSTs
(Anderson1990).

The impactof evaporationon miscellaneoustanksis similar to thatof waste self boiling.
The steam generatedduringevaporationprocesseswas dischargedto cribs while the
concentratedslurrywas returnedto tank farms. This wouldtendto cause the waste in the tank
farmsto have a higherradiologicalcontentthan if estimatedsolely from process knowledge.
During transfersbetween tankfarms, waste which leaked into diversionboxes, andsubsequently
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catch tanks, would be more concentrated than waste transfers from processing plants to tank
farms.

2.2.2.3 Cesium Scavenging Using Ferrocyanlde. In 1953, the ferrocyanide process was
started to reduce the volume of wastes that had to be stored in SSTs (Waite 1991). The

objective of the ferrocyanide process was to precipitate the soluble long-lived mCs from tributyl
phosphate process waste (also IC waste from BiPO4) so it could be discharged to the soil
cohlmn.

Scavenging process _esting was initiated at U Plant in October 1953. Production
scavenging of uranium recovery wastes began at U Plant in September 1954. The scavenged
wastes were routed from U Plant to the BY SSTs in the 200 East Area. After allowing at least
a week for settling, supernatant was pumped off for disposal in a crib or trench. Accumulated
sludge was periodically pumped to tanks BY-104 or -105. Production scavenging and waste
routing as outlined above continued until June 1957.

Beginning in May 1955, wastes that were stored in 200 East Area from the earlier
uranium recovery processing were also scavenged using the ferrocyanide process. The wastes
were routed to the 244-CR vault in 200 East Area for "in-farm" scavenging. The waste then
was routed back to SSTs for settling (primarily C-108, -109, -111, and -I 12) and the
supernatant subsequently was pumped to the BY cribs and one of the BX trenches in the 200
East Area until 1956. Starting in 1956, the supernatant was discharged to the BC cribs and
specific retention trenches in the 200 East Area. The "in-farm"scavengiv_ in the 244-CR vault
ended in December 1957. The last of these wastes were discharged to the ground in January
1958.

In addition to the scavenging of uranium-recovery waste, scavenging of T Plant IC
wastes (from the BiPO4 process) occurred from December 1954 to March 1956 (Scheele et al.
1991). This scavenging was of the "in-plant" type. The waste from this scavenging were
routed to tank TY-101, -103, and -104 for settling.

Ferrocyanide scavenging impacts the process chemistry and the ferrocyanide safety
issues associated with any of the miscellaneous tanks that received ferrocyanide wastes. A
schematic has been developed which shows the ferrocyanide process routing along with any of
the miscellaneous tanks present along the process routes (Figure 2-17). From this, it can be
observed that six tanks and one sump may have received ferrocyanide waste:

* 241-T-301B
- 241-TX-302B
• 241-TY-302A
• 241-C-301

• 241-WR-001 (sump as well)
• 241-WR-002 (sump as well)
• 244-BXR vault, sump 002

Waste managem,ent operations throughout the following years, including tank-to-tank
transfers, may have caused some small quantities of ferrocyanide waste to be spread to
additional miscellaneous tanks. It is assumed that miscellaneous tanks such as catch tanks in

configurationally close proximity to tank farms now containing ferrocyanide waste list tanks will
contai_ at least measurable amounts of ferrocyanides. These miscellaneous tanks are included in
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the more extensive listing of Table 2-2 than that depicted on Figure 2-17. However, the
quantity of ferrocyanide in these tanks is expected to be well below hazard levels and tanks
indicated as "ferrocyanide" are shown in Chapter 4 to present a low risk.

2.2.2.4 Organics. Significant amounts of organic materials are present in the tank wastes at the
Hanford Site. These organic compounds originated from a variety of processes and operations
and are widely distributed in the SSTs and DSTs. Eight of these tanks contain organic
chemicals at levels probably exceeding three percent total organic carbon mixed with the
oxidizing salts' sodium nitrate/sodium nitrite (Hill and Babad 1991), which warrants their
inclusion on the tank safety watch list. It is conceivable that some of the miscellaneous tanks
may also contain significant levels of organic compounds mixed with nitrates and nitrites.
Examination of the sources and fate of the organic materials in waste streams may suggest
which, if any, of the inactive miscellaneous tanks may have received significant amounts of
these materials.

The principal organic compounds found in wastes included solvents [e.g., NPH (normal
paraffin hydrocarbons), hexone, and carbon tetrachioride], complexing agents [EDTA
(ethylenediaminetetraacetic acid) and HEDTA (N-(hydroxyethyl)-ethylenediaminetetraacetic
acid), reagents for solvent actinide anclfission product extraction, buffering or denitrification
reagents (e.g., citric acid and sugar), and general laboratory reagents (Hill anclBabad 1991).
Appendix B lists the organic chemicals used at the Hanford Site, correlated by operations and
processes. Combining process operating history with organic chemical use provides a
qualitative indication of organics in miscellaneous tanks. From process history it is apparent
that almost all catch tanks contain some quantity of organic material. Vault tanks are unlikely
to contain any appreciable quantity of organics since these tanks received only metal waste for
uranium recovery operations. The 241-CX-70, 241-CX-71 and 241-CX-72 tanks likely received
high quantities of organics from C Plant activities. The Z Plant settling tanks, especially the
231-W-151-001 and 231-W-151-002 tanks, likely received enough organics to cause potential
flammability or vapor emission concerns. The 361 series settling tanks and the 270-E-1 and
270-W neutralization tanks received some organics; however process history on quantities of
organics remaining in the tanks is not sufficient to determine if the level is high enough to cause
safer3' issues.

Appendix A identifies the possible organic composition for each miscellaneous tank.
Appendix B specifies organic chemicals used for each process. Chapter 4 discusses the safety
issues associated with organics.

2.3 ISOLATION/STABILIZATION STATUS OF MISCEL_US T_,-JqKS

Most of the miscellaneous inactive tanks were interim stabilized and interim isolated

before September 1985, with the majority being isolated by Project B-231 (Table 2-3) (Prosk
and Smith 1986). This project interim stabilized and interim isolated numerous catch tanks,
vaults, diversion boxes, diverter stations, valve pits, and pipeline encasements to prevent
inadvertent liquid additions to these facilities and to protect the environment from possible
releases of radioactive materials (McVey 1980). Wastes in these inactive facilities were first
interim stabilized by removing liquid to reduce the mobility of radiological contaminants, and
the wastes and facility were then interim isolated for safe storage until final disposal (Prosk and
Smith 1986).
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Bell (1984) defined "interimstabilized"as the conditionof an inactivewaste storage or
auxiliarytank when all liquid thatis technicallyand economicallypracticalto remove has been
removed. Becausethe miscellaneoustankseach have a total volume less than 82,500 gal, they
were not consideredto be candidatesfor jet pumpingof interstitialliquid(Bell 1984). Only
supernatantliquid was considered in the interimstabilizationof these tanks. The interim
stabilizationcriteriawere to pumpdown the low radioactivitysupernatantliquid as far as
practical(4 in. from bottom or the solids/sludge level) and transferthe liquid waste into a tank
truckfor disposal into a DST. Supernatantvolumes of 400 gal or less were consideredto be
economically and technicallynon-pumpableto a tanktruck. If the supernatantliquid was too
highly radioactiveto be pumpedto a tanktruckwithoutdilution,then overgroundpiping to an
undergroundtank or receivervessel was considered. Supernatantvolumes of 5,000 gal or less
were consideredto be economicallyand technicallynon-pumpablevia overgroundpiping
(Bell 1984).

Early in the isolationprogram,new gaskets were not routinelyaddedto all above
ground tankaccess risers. During the ProjectB-231 interimisolationof the various
miscellaneous tanks, all above groundta_kaccess riserswere re-gasketedwith a new 1/8 in.
thickBlue African asbestos gasket and a new 150-1bblind flange (Figure2-18). A minimumof
four bolts were used to secure 1/2 in. thickflanges on small risers and 1 in. thick flanges on
12 in. diameteror larger risers (ProskandSmith 1986).

The polyurethaneweathercoversystem used to seal above groundstructuresfor interim
isolationshown in Figure 2-19 consists of a paint-onprimercoat, a minimum2 in. thick layer
of polyurethane foam appliedin-place, anda two-coat systemof silicone membraneswhich
providesa vapor/moisturebarrierand ultravioletprotectionfor the foam (Proskand Smith
1986).

Individualtankevaluationswere performedduringProjectB-231 to determinewhether
andwhen a tank was to be considered interimstabilized. These tank evaluations,along with the
then currenttank or sumpliquid andsolid level measurements,were documentedand approved
on a StabilizationEvaluationForm, whichthen became partof the projectrecords (Bell 1984).
A search of the ProjectB-231 projectfiles found forms for all the miscellaneous tanksexcept
for tanks241-B-301,241-Z-8, 241-Z-361 and the241-WR vaulttanks. Liquid and solid level
measurementsobtainedfrom the StabilizationEvaluationforms or the most recent data available
are compiled in Table2-3. Becausemeasurementswere typicallyobtainedjust priorto tank
isolation, they are the best availabledata concerningcurrenttank wastevolumes. However, the
volume calculationsfor the 244-BXR, 244-TXR, and 244-UR vault sumpsprovided on the
stabilizationevaluationforms differ from calculationsmadeusing sumpcalibrationtables
reportedin Bendixsen(1982). These volume differencesgenerallyrange from a few gallons to
approximately300 gal. One exceptionis the 244-BXR-0011 tanksumpwhich has a difference
of nearly4500 gal. As noted in Table2-3, some of the tankshave conflicting liquid level
measurementsrecordedon the forms. RymarzandSpoor(1991) indicatethat tank241-T-361
contains 11,000 gal of supernatant,whereas the stabilizationform indicatesno liquid in the
tank. Becauseof the measurementand volume discrepanciesnoted above, the accuracyof data
in Table2-3 is questionableuntil it ran be confirmed.

Catchtankswere isolated withtheir associated diversionbox as partof the isolationof
the variousSST tank farmunits (Figure 2-20). The wall nozzles in the diversionbox which
were connectedto active facilitiesor othertank farm units were sealed, the leak detectorwas
removed_and the box itself was sealed by weather coveringwith polyurethanefoam (Frosk and

2-16



WHC-SD-EN-ES-040,Rev. 0

Smith 1986). Whenthe diversionbox was sealed, the catchtankdrainingit was isolated. The
above groundrisers were all sealed andall utilitieswere disconnected. Just beforefinal sealing,
the tankswere pumped, if necessary, to meet stabilizationcriteria(Bell 1984). The liquid level
sensorwas removedand polyurethanefoam was appliedto seal the catchtank, if necessary. No
directsurveillancehas been maintainedafterinterimisolation(Proskand Smith 1986).

Daily monitoringis performedon four of the 18 tanks. These tanksinclude assumed
leakers:240-$-302, 241-S-302A, and241-TX-302B. Tank241-A-302B may be a leakerbased
on recorded data. The monitoringis performedto detectliquid leaks from or into the tanks.
No safety monitoring(temperature,moisture,organicvapor) is performed for any of the catch
tardy. The monitoringdata is maintainedin TankFarm Surveillanceflies andis summarizedin
xnonthlyreports(Hanlon 1994).

Vaults244-BXR, 244-TXR, 244-UR, and 241-WR were isolated as a unitwith their
directlyassociateddiversionboxes (Figure2-19) (Proskand Smith 1986). The vault tanks
remainundisturbed. Utilities were disconnectedas nearas possible to the main supplies. Any
direct-buriedlines connectedto the vaultwere sealed at the wall nozzles. The ventilation
systemwas disconnectedand sealed, andunnecessaryinstrumentandelectrical enclosureswere
removed. Just beforethe vaultwas sealed, the diversionboxes which drainedto it were sealed
as discussed above. The vault tanksand sumpswere then pumped, if necessary,to meet
stabilizationcriteria(Bell 1984). The liquid level sensor(s) were removed and polyurethane
foam was appliedto seal the vaultcovers. No direct surveillancehas been maintainedafter
interimisolation (ProskandSmith 1986).

The neutralizationand settling tanks have each been interimisolated. Specific o,,tawith
respectto isolationof these tanks is provided in Table 2-3 andthe tank specific summarysheets
of AppendixA.

The 241-CX-72 tankwas filled with grout in 1986 since it was believed to be empty.
Latera contaminatedactuatorrod was accidentlypulledfrom the tank and investigations
indicatedthere was waste materialin the tankunderthe grout. Planswere made to drill out the
groutand sample the underlyingwaste. Morerecently, plansto drill out thegrouthave been
abandoned(Subrahmanyam1989).

In 1988 the sludge in the 241-CX-70 tankwas sluiced and flushed and in 1992 the tank
was completelyemptied. A TraceTek leak detectionsystem is installed and is monitored
monthly for leakageinto the tank.

2.4 CONTENT AND COMPOSITION OF MISCELLANEOUS TANKS

This section provides a descriptionof potentialtank composition,or wherepossible, the
existence of actual sampleand analysis data. The lack of specific sampleandanalysis datafor a
majorityof the tanksrequiresestimatingthe potentialwaste composition, andwherepossible,
maximumlevels of constituentsfor all of the miscellaneous tanks. To accomplishthis, the
chemical and radiologicalconstituentsare addressedin two separate forms. The first, as
discussed in section 2.4.1, is a discussionof the waste streamcompositiondevelopedusing
process knowledge. This 'allowsthe presentationof the entirespectrumof radiologicaland
chemical species which may be in anyparticularmiscellaneoustank. The seconddata
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presentation (Section 2.4.2) involves referencing available sample data, or engineering findings,
as documented in the numerous research materials available for this study.

The volume of waste, both supernate and sludge, is an important characteristic for the
miscellaneous tanks since very full tanks may impose an environmental or personnel hazard,
while empty tanks likely pose no hazards. Figures 2-21 and 2-22 provide a graphical
representation of the miscellaneous tank contents.

2.4.1 Composition of Waste by Area

Chemical and radiological species were discharged to the tanks from separations and
recovery activities at the various facilities, including:

* B Plant and T Plant - BiPO+
* U Plant - Uranium Recovery
* Z Plant - Plutonium Finishing
* S Plant- REDOX Process
* A Plant-PUREX Process
• C Plant- Semiworks (REDOX and PUREX Processes)

A comprehensive list of chemicals and radionuclides used in these processes was
developed during the preparation of the Source Aggregate Area Management Studies. This list
is presented in Appendix B. This list of chemical and radiological species provides a starting
point for determining components within any of the miscellaneous tanks. The listing is generic
and incomplete with respect to processes not included in the separations and recovery of
plutonium and uranium, specifically with respect to laboratory/analytical activities, cesium and
strontium concentration, ferrocyanide scavenging, and any potential effects of radiolysis.

The Source Aggregate Area Management Study Reports also included comprehensive
lists of chemicals and radiological species discharged to each of the aggregate areas. These lists
are provided in Appendix B for each operating facility and provide a detailed list of constituents
which could be expected in any of the miscellaneous tanks associated with a particular aggregate
area.

The use of these generalized lists is necessary only when there is no sample and analysis
data, or there is a technical reason for suspecting the validity of the available data.
Section 2.4.2 discusses the contents of each miscellaneous tank and/or categories of tanks.

2.4.2 Tank Specific Content and Composition

This section provides tank specific information on the content and composition of the 50
inactive miscellaneous tanks. Appendix A provides tank specific data sheets. To the extent
possible, these data sheets provide individual tank radiological and chemical profiles (estimates
or referenced data) or types of process wastes expected to be present.

2-18



WHC-SD-EN-ES-040,Rev. 0

2.4.2.1 Catch Tanks. In general, the catchtankshave the least amountof dataavailableof
any of the miscellaneoustanks.

In order to providea basis for qualitativeestimationof the chemical species and
radionuclidesin the waste in the catchtanks, simplifiedprocessflow diagramshave been
preparedfor each of the catchtanks (see datasheets in AppendixA). The diagramsshow the
diversionboxes andtankfarms immediatelyassociatedwith the catchtanks. The chemical and
radiologicalprofde of the associatedsingle shell tanksshouldbe comparative (as a worst case
scenario) with the profile of the miscellaneoustank since the catch tanksreceived transferpiping
leakage and spills of waste transfers to and from these tankfarms. For example, the flow
diagramfor catch tank241-C-301 indicatesthat this tankmay have received spillage and/or
leakage associatedwith transfersto and from the C tankfarm. Consequently,it is reasonableto
assumethat the constituentsof the 241-C-301 catchtankare similar to the constituentsof the C
tankfarm. Similarly, each catchtank can be loosely associated with specific tank farms as
indicatedon the flow diagrams. Although this is not an exact techniquefor estimatingcatch
tankcontent, it does providea reasonablefirst approximationconsistentwith the scope of this
study.

To apply this approach,knowledge of the waste inventoriescontainedin the tank farms
is required. However, complexwaste managementoperationsover decadesof time have made
accurate,quantitativedefinitionof presentchemical andradionuclideinventori_ ir_the tank
farms impossiblewithout significantsampling and analysis efforts, which will take yearsto
complete. Estimateshave been performed,most notably using the TRAC computermodel
(Droppoet al. 1991). Unfortunately,as the applicabilityandaccuracyof these estimatesare
suspect, they cannotbe used. However, the amountsand types of specific wastes originally
consigned to the various SSTs in the tankfarms are well known(Anderson 1990). This
informationhas been used to correlatecatchtanksto likely waste types and amountsthey
received by drawingthe comparisonto catchtanks' periodsof operationwith periodsof active
waste transfers. For example, tank241-C-301 is assumedto contain the waste types involved in
active C Tank Farm waste transfersfor the period 1949 - 1980 (the years of use of 241-C-301).
The periodsof active waste transfersfor the relevanttankfarms, brokendown by waste types,
are given in AppendixB. Also includedare availablechemicalinformationon waste content
anda key to the abbreviationsused for the waste types.

Certainlimitationsanduncertaintiesare associatedwith this approach. They are as
follows:

* Most of the catch tanks were operatedthrough the life of the processing
missions and then sat idle until isolation in themid-1980's. From the
end of the processing missionsto isolationthe tanksreceived only
precipitationfrom rainfall, Snowmelt, andcondensation. This would
tendto dilutethe contentsof the catchtanks.

. Most of the diversionboxes received spills and leaks, which were then
"cleaned"by flushing the waste to the catchtanks. This wouldalso tend
to dilutethe contentsof the catchtanks.
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• Single shell tankactivities such as cascadingandsettling, inter-tankfarm
transfers,andevaporationwouldhave specific impactson the species
specific concentrationlevels in the tankfarms (and consequentlyin the
catchtanks). These are difficultto characterizeandaccountfor.

• The effects of documented,and undocumented,unplannedreleaseson
the catchtanksfurthercomplicatescomparativecharacterization. If an
unplannedrelease consisted solely of metalwaste, and the associated
tank groupreceived a wide variety of waste types, then the comparative
techniquedoes not give a completepictureof the true situation.

The following paragraphsprovidespecific referencesto knowncontentsof the various
catchtanks.

301 Series CatchTank_

Analyticaldatafor the 301 series of catchtanks indicatesthat the supernatantin the
tankshas a moderatelybasic pH (8.5 to 9.3) anda low level of fissile material. The cesium
contentis also very low. Sludgesamplesand assays are not available. Fromthe available
information,the supernatantdoes not contain chemical constituentswhich wouldconstitute
designationas a dangerouswaste (Neilsen 1992). AppendixA lists specific contaminantsfor
each of the 301 series tanks.

302 Series CatchTanks

There are no genericwaste contentestimatesavailablefor the 302 series tanks. Specific
tankreferencesto volume and contentare providedin Table2-3 and AppendixA and
summarizedbelow. Referencesfor the databelow are provided in AppendixA.

241-A-302B: 3,100 gal, dilutePUREXprocess waste. No unplannedreleases
associated with this tank.

241-B-302B: Unplannedreleaseof metalwaste associated with tank. 4,930 gal of
waste remainingin tank.

241-BX-302A: Mixed waste, metal waste. Remainingvolume of 835 gal (sludge). No
unplannedreleasesassociatedwith this tank.

241-BX-302B: Mixed waste, metal waste. Remainingvolume of 1,044 gal. No
unplannedreleasesassociated with this tank.

241-BX-302C: Unplannedrelease of salt waste associated with this tank, containing
approximatelyI0 Ci of mixed fission products. Remainingvolume of 863 gal.

240-S-302: Received low-level, dilute laboratorywaste. Recent measurements
(05/24/93) indicatethat the waste level in the tank includessolids volume of 2,284 gal with an
estimated 100 gal of interstitial liquid(Hanlon 1993). Approximately600 gal of rainwaterwere
released from this tankbetweenJune 1985 and January1986.
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241-S-302A: REDOX type wastes. Partiallyfilled withgrout, approximately5,270 gal
of waste remain. No unplannedreleasesassociated with tank.

241-S-302B: REDOXtype waste. Empty. No unplannedreleasesassociated with this
tank. See datasheet for furtherinformationon estimatedwastetypes the tank probably
received.

241-SX-302: REDOXtype waste. Remainingwastevolume of 1,355 gal. No
unplannedreleasesassociatedwith this tank.

241-TX-302A: Mixed waste, metalwaste. Processinganddecontaminationwaste.
Remainingvolume of 2,480 gal. No unplannedreleasesassociated with this site.

241-TX-302B: Mixed waste, metalwaste. Processingand decontaminationwaste.
Remainingvolume 1,425 gal. One unplannedrelease of unknownvolume is associated with the
tank. The release occurredin 1953 andwas likely BiPO4waste.

241-TX-302BR: Mixed waste, metalwaste. Contentsunknown. No unplanned
releases associatedwith this tank.

241-TX-302XB: Mixedwaste andmetal waste. Remainingvolume of 353 gal. No
unplannedreleasesassociatedwith this tank.

241-TY-302A: Mixed waste, metalwaste. Processingand decontaminationoperations.
Remainingvolume of 450 gal. No unplannedreleasesassociatedwith this site.

241-TY-302B: Mixed waste, metalwaste. Processinganddecontaminationoperations.
Tanklisted as empty. No unplannedreleasesassociatedwith this site.

2.4.2.2 Vault Tanks. There are four sets of vault tanks. The 244-BXR, 244-TXR, and
244-UR vaults all performedvirtuallyidenticalmissionsof metal waste pretreatmentfor
uraniumrecovery. The 241-WRvault also performedpre-treatmentfor uraniumrecovery; in
addition,this nine tankvaultperformed thoriumstorageand recovery missions in supportof U
Plant operations. The remainingvolume in thesevault tanksare provided in Table2-3 and on
the tankspecific datasheets provided in AppendixA. The contentof these vault tankshas been
reportedat a very high sludgeto supernatantratio. In particular,the 244-TXR vaulthas a
reported ratio of less than 1% supernatantwith respectto sludge, accordingto projectinterim
isolationrecords (Neilsen 1992). The 244-UR vaulttanks244-UR-001 and244-UR-003 have
beenpumpeddownto a minimumheel. A radiationreadingof 1 mrad/hrwas obtainedfrom
the 244-UR-002 tank, versusa readingof 1.5 rad/hrtakenfron:the244-TXR-002 tank. Thus,
it is postulatedby Neilsen (1992) that the radiologicalcontentof this tankis muchlower than
for the 244-TXR or 244-BXR vaults. The 244-BXR-011tank was identifiedby Neilsen (1992)
as the tankhavingthe highest radiologicalcontentwithin the 244-BXR vault based on sample
and analysis data. The compositionof these vault tanksis provided in the data sheets in
AppendixA.

The 241-WRvaulttanksare emptyof wastes, as reportedin 1981 correspondence,with
the exception of Tank009, which is reportedto contain 23,000 gal of liquid (DiPietro 1979).
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2.4.2.3 Settling Tanks. The composition of the settling tanks is discussed below and provided
in more detail in the data sheets of Appendix A. The primary reference for the 361-Series
settling tanks is Rymarz and Speer (1991). The primary reference for the 231-W-151 tanks is
Neilsen (1992). Unplanned release references for each are from the Source Aggregate Area
Management Study Reports for the associated tanks.

Settling Tank 241-B-361

This tank received low level, low salt, alkaline radioactive liquid wastes from 5-6 W
Cell washings in 221-B and wastes from the bismuth phosphate processing in the 224-B
Building. Ta_ solids now present consist primarily of bismuth phosphate. The sludge
moisture content of this tank was approximately 70% in 1980. The sludge was reported to
contain an estimated 2.46 kg of plutonium, 2 million Ci of strontium (isotopes 89 and 90), and
approximately 125 Ci of cesium (Rymarz and Speer 1991). However, this reference indicated a
strontium concentration of 23 mierocuries per gram of sludge. With a sludge specific gravity of
1.29 g/cc, the 22,000 gal of sludge would contain approximately 1.07 x 108 grams of sludge.
With the stated level of 23 microcuries per gram, the sludge would contain approximately 2,500
Ci of strontium. Thus, the reported strontium content of 2 millions Ci is believed to be
incorrect. This is also confirmed by the WIDS database, which reports 1,060 Ci beta/gamma
and also correlates with summaries of liquid discharges to the ground for the time period July
1952 to June 1954, which reflect Sr concentrations that would result in Sr accumulations far less
than 2 million Ci (Ruppert and Heid 1954).

Settlin_ Tank 241 -T-361

Settling tank 241-T-361 received drainage from the 221-T Building (low-level waste
from uranium recovery process) and decontamination wastes from the 224-'1"Building. A
1984/87 estimate indicated an inventory of 15,500 Ci of beta/gamma and 2 kg of plutonium. A
1974 report indicated that the maximum amount of plutonium in the tank could be no more than
390 grams. However, summaries of liquid radioactive wastes discharged to the ground in the
200 Areas for the time period of July 1952 through June 1954, support the higher 2 kg
inventory for Pu (Ruppert and Heid 1954). Records do not indicate that anything was added to
the tank after 1950 (Rymarz and Speer 1991). The WIDS database indicates a radionuclide
content of 2,125 Ci beta/gamma with an unknown plutonium content.

.Settling Ta.nk 241-U-361

Settling tank 241-U-361 received drainage from the 221-U Building (low-level waste
from uranium recovery process) and decontamination wastes from the 224-U Building. One
estimate of the plutonium and uranium content was 42.5 grams of plutonium and 4,026 kg of
uranium. Another estimate based on a sample of sludge in 1976 indicated a plutonium and
uranium content of 1 gram and 69,000 kg, respectively. Records for the sludge indicate the
specific gravity at 1.49; therefore, a gallon of in-place sludge would weigh approximately 12.4
lb. The total weight of the sludge is approximately 325,000 Ib (147,700 kg). If the sludge
contained 69,000 kg of uranium the percent of uranium would be approximately 47 %. This is
not realistic, as the sludge is reported to contain 65.6% water, 27.2% sodium nitrate and 10%

other salts. It is expected that the uranium content estimate is less than 6,900 kg and is
probably close to 4,000 kg (Rymarz and Speer 1991). The WIDS database indicates a
radionuclide content of 2,125 Ci beta/gamma with an unknown plutonium content. One
unplanned release is associated with this tank, consisting of organic waste and radioactive liquid
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waste. Very high levels of radioactivitywere monitoredat the site following the release
(11.5 R/hr)(DOE-RL1992b).

SettlineTank 241-Z-361

This tank contains20,000 gal of sludge and200 gal of supernatant.The sludge is
heterogeneous,layered, andappearsto have the consistencyof mud. The apparentmoisture
contentof the sludge is approximately30% andmay or may not includethe supernatant
(Rymarzand Speer 1991). The primarymission of Z plantwas to process plutoniumand
thereforethe expected plutoniumcontentof the sludge wouldbe high. Estimatesof the !
plutoniumconcentrationare in the rangeof 0.1 to 1.3 g perliter (the assumed value of 26.8 ks
of plutoniumis at the low end of this range). The WIDS databasereportsa contentof 30 to 75
kg plutonium. A recent criticalityanalysis (CarterandBrown 1976) indicatedthat even with
the highest estimateof plutoniumcontent, the tank contentswould remainsubcriticaleven with
up to 85% moisture loss, and thata criticalityevent is not possible underall crediblescenarios
of surveillance.

241:'Z-8Settl_peTank

This was a solids settlingtankfor thebackflushof the feed filters for the RECUPLEX
process. It was also knownas the Silicagel settlingtank. Overflowfrom the tank went to the
216-Z-8 french drain. Analytical samplingof the tankindicatesa plutoniumcontentbetween 8
and 1,444 grams.

23l-W-151 Tanks

Accordingto 1974 laLoratoryreports, the 231-W-151-001 tankcontains a negligible
amountof plutonium,while 231-W-151-002 contains about228 grams of plutoniumin the
sludge and less than 0.001 grams of plutoniumin the supernatant.There is no evidence that
there is plutoniumin the vault. Radiationsurveys indicatea 10 mrem/hrreadingat thehatch
cover and I00 mrem/hrat the tanktops (Neilsen 1992).

2.4.2.4 Neutralization Tanks. The neutralizationtanksassociatedwith the concentrator
operationsat B Plantand U Plant, 270-E-1 and270-W, arenot well documentedwith respect to
composition. This issue was brieflyaddressedin the Neilsen (1992) report;however, no
specificdata was provided. The remainingneutralizationtank, 241-CX-71, is discussedbelow.

241-CX-71 NeutralizationTank

Tank241-CX-71 received condensatesfrom the REDOXand PUREX processes and
decontaminationflushes from PUREX and the SemiworksFacility. Consequently,a wide
variety of chemicalscouldbe presentin the tank (Neilsen 1992). AppendixB contains a list of
chemicalslikely to be in the tank.

Liquidand sludge samples whereobtained from the tankin October 1990. These
containedppb range concentrationof methylethylhexene,xylene and toluene, and 21 ppm
cyanide (Nei!sen 1992). Radionuclideestimatesare availablebased upona liquid sample taken
from the tankin 1974. The resultsdecayedto March 1, 1992, indicatethe following (Neilsen
1992):
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pH = 6.8
O.T.R. = 3.0 mrad/hr
sg'VOSr = 16.2 _tCi/gal
"TCs = 5.9 _tCi/gal.

The sludge wouldtendto have higher levels of radionuclidesthanthe liquid.

2.4.2.S .ExperimentalTank: Tank 241-CX-72. Evidencesuggests that the remainingsolids
in the tank(not the grout introducedintothe tank)arethe same as the "saltcake"found in high
level waste tankscontainingPUREXwaste. Threesmearsfrom the "Hot"end of the agitator
rod were reportedto containalphaactivitiesof 2,000, 7,000, and8,000 disintegrationsper
minute (dpm), respectivelyandgammaactivitiesof 2.64E3, 4.46E3, and 5.81E3 pCi,
respectively(Subrahmanyam1989). Estimatesof the radionuclidespresentindicatebetween 150
and200 gram of plutonium239 as fluoridecompounds. The WIDS databasespecifies 3 Ci of
plutonium. This tankhas been reportedto contain6,000 Ci of beta/gammain one source, and
I0,000 Ci of Cs13_in another source. If the tank receivedonly PUREXtype wastes the tank
contentsshouldnot be hazardous,but if flushingchemicalswere used, the compositionis
unknown(RymarzandSpeer 1991).

2.4.2.6 Tank 241-CX-70. Accordingto the WIDS database,storagetank241-CX-70 was used
to store high-levelwaste in supportof the Semiworksprocess. It accumulateda layerof sludge
duringits five yearperiodof use in the 50's. Afterresidualsupernateremoval in 1979but
beforethe sludgesluicing in 1988, the tank hadcontainedabout4.75 ft. of sludge(10,300 gal),
containing: 20 Ci of Pu239_'°,500 Ci Cs"7, 2,900 Ci Sr*°,7.8 tons NaNO3, 1.1 tons NaNO2,
1.2 tons NaF, 0.5 tons A!2(SO4)3,and0.2 tons Na2CrO4. In 1988, tankvolume was reducedto
2,839 liters (750 gal). In 1992all remainingliquidsandsolids were drummedand transferred
to the HanfordCentralWasteComplex. The tank is now empty. A TraceTek (TM) leak
detection system has been installed in the tankwhich is monitoredmonthly. The access
manwayhas been coveredandsealed againstthe weatherandthe above graderisers have blind
flanges installed(DOE-RL 1993d)(AppendixD, page D-l).
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Figure 2-1. HartfordSite Map_
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302 Series Catch Tank
SeeNote

1.in. SteamLine ,__

I in. 12 In. Drainfrom DiversionBox
e

Oo

4.,r
z

ro ,(p
-I1

:0

8 ft to ........... - - o
10ft

J
4 In.Blind Flange Ib,.._

-------"---15 fl - 6 in. to 40 ft

Elevation CapacityRange: 7,800- 17,680gallons
Note: All riserssealedwith gaskets;

Source: Neilsen(1992) Scale: None 4.in. risersfor thermocouples.
12-1n.risers for dip tube liquid level
measurement.

39203001.1

Figure 2-4.302SeriesCatchTank.
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.. ,\ !20 ft

Note: 4-in. central riser is notpresent
in301 seriescatchtanks

Socmce: Ryma= and Speer (1991)

Figure 2-5. 301 Series Catch Tanks _dSettling
Tanks 241-B-361,241-T-361and 241-U-361.

923 E043/48972/2-2-94
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Source:Neilsen(1992) ]Figure2-6. 244-BXRVaultandTanks. 392o30o1.6
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1/4.1n.Plate Blank

Grade

6-in. Schedule40

10 ft Mild Steel

IV .....

Outlet (Blanked)

In "-'1"1"1"1"1"1"1"1"__=et \\ 9 ft x 9 ft dla

(Blanked) _ _ Stainless Steel
i 2.in. Oiled Sand

E _'4_ ReinforcedConcreteFoundationPad

Capacity: 3780 gallons

Scale: None

Souroe: Nellsen (1992) and Rymarz and Speer(1991) 39203001.2

Figure 2-10. 270-W Tank and 270-E-1Tank.
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3 ft - 6 in. Low Density Grout

2 in. SST
Line from

Blanked2 in. HotShop
Old Overflowto Sinks
216-C-1 Crib _ _ "-"--'- -4--2 in. SST Line

_T from 201-CO

Crib

Stainless Steel_''w" j

Limestone----.-
Tank 241-CX-71 4 ft
-7 ftx5 ftdla

.....

Sludge------ _ 2 ft - ( in.

.t
Reinforced Concrete
Foundation Pad

Capacity: 1000 gallons

Scale: None

Source:ModifiedfromNeilsen(1992)
39203001.9

Figure 2-11. Tank241-CX-71.
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J
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Souroe:ModifiedfromRymarzandSpeer(1991) l::j_lxe 2-12. 241-Z-361 Sett]ing Tank.



CapacityRange:15,000gallons
Scale:None

Figure 2-13. Tanks 241-Z-8.
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Control
Building bmple Pit

Pad
MechlinloalPit

t. Vault
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i

Vent Riser

/ t- 12.1n.Risers (4)

I "_ 4-in. Risers (4)

= "= "i_ GradeLevel......
I

Capacity:30,000 gallons

Souroe: DOE-RL (1993o')

H9302010.$

FI_I.,I 2-16. Tank 241-CX-70.
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1
VERSION BOX DIVERSION BOX .1

PRODUCTION WASTE _

RSION B SLUDG_

I -108,-110,-104,-105DIVE

CATCH TANK
__._1 241-ER-311

(ACTIVE) /
244 CR VAULT

DIVERSION BOX 11.659 MGol

_ TANKS 241 -C-1 08,-109,-111,-112

CATCH TAhK
24.1 -C-301

5-10-94 15:09 \CAD\9Z3E043\42832

Figure 2-17. Routing of Ferrocyanide
Scavenging Wastes.
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Plate or Flange

Hexagonal Head
Bolt and Nut

_" _ Gasket
|

' ..... i (1/8-1n.Thick Blue

'L_\" /U_ African Asbestos)
t e

Existing Riser (
!

Source: Proskand Smith (1986)

Yig_-'e2-18. RiserClosure.

JFP_I 11293-B3
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'-"'--rm i,,

Polyurethane
Weather Cover

m
.,,...,...,.

Removable II
Concrete Plugs ---.--

, ,,,.'_'--=-'-- I
-'--- I

-..-- I

"-'--- tt I tI
- I I

I I

I
t 13it-61n.

Supply I t ._
Air Ductlng i
(Blanked)

I I

I Pipe Galleries II o It OverTank t

:oncrete Walls t II
I I

Approxlmate Typically 2 It I
Ground Thick !I

Level t
t

i9 It Tall II 001
I I
I
I
I

33 tl -
6In.

21 tt- 2 in. 30 In. Asbestos

Encased
In Concrete

Sand Rlter

(Blanked)

Source: Prosk and Smith (1986) H9311019.3

Fi_tre 2-19. T_ical Isolated Vault.
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CatchTank

Source: Proskand Smith (1986) _;]JLYJ,_,.9_ JFPUd111293-Bi.

Figure 2-20. Isolated Transfer Facility.
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ST AREA
ANKS 38.0o0G_

11,400 GAL 11,400 GAL
•r'UQUID: /"% --, r-UQUID:

() )/_" _< " _'_-
" " __ I 1,470 GAL

SOUDS: 2411-SX-30a -SO_DS: 241-BX-302¢ SOLIOS:
835 GAL 950 GAL 635 GAL SOUDS:

9,016 GAL
241-C401

SETTLING TAN K
36.000G_

15,000 GAL

'_ UQUID:LIOUID: LIQUID: I _ LfO 0AL
-380 GAL L __,.,,-356 0AL
-SOLIDS: __W _SOLIOS: GAI1,805 OAL 1,449 OAL

244-BXR-O03 241-B-381

HANDLING TANK EXPERIMENTAL TANK
30,000 OAL 2.300 (:;At.

"

1646 GAL(?)
SOUDS:

241-CX-70 241-CX-72 653 GAL

2-9-94 17.08 \JSS_923E04,3\42836

Figure 2-21. 9.00East Area Tanks.
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T AREA
K__S_ _s,oooOAL
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-.,_oou,o. ,u,o.
SOUDS(-SO_L& SOUDS-.. 241-TX-302BR 241-TX402B :
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241-U-361 241-T-381
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200 GAL _UQUIO:
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_-SOLIDS:0 GAL 12 GAL
S: 281-W-11811-001 281-W-161-002
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SOLIDS: LIQUID:
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244-UR.001

UID: 8,230 GAd.

UQUID: 214 GAL OR

o,,,)" L j=:-oo,,_-SOUDS: UQUID:
__='v 2,291 GA ,IDS:

2,304 GAL _ _ _SOUDS:4-'TXR.O01
244-UR-002

244.UR.OO_mmm_ 1,568 GAL 244-UR-004

2-9-g4 17:55 \J5S_923[043_42833

Figure 2-22. 200 West Area Tanks.
¢
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Table 2-1. Locations of Miscellaneous Tanks. (Sheet 1 of 3)

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

TANK NUMBER COORDINATES REFERENCEI COMMENTS
i i fir ' i i i i ri _,.,,..,. i i

240-S-302 N34698.SAV73866.33 H.2-71663;
H-2-5200;
H-2-5211

i illi i li il i iiim i ii i i i li i ii liill i iii

241-A-302B N41250/W47M5 Nellsen 1992
iJ ii i iii i ii ii i ill i i

r ?/W47345 H-2-57452 DRWGSDO NOT GIVE
............. NORTH COORDINATES

?/W47345 H-2-71303 FOR TANK 241-A-302B

2A1-B-301 N45439AV52950 Neilsen 1992 TANK COORDINATES ARE

N45437.51/W52965 H-2-71646 DIFFERENT
, ,, ,,, ,,. i i , , , ,. i ,.i | , , ,,,.,,

241-B-302B N42568/W52771 Neilsen 1992 NEILSENREFERENCE
DRAWINGS CALLTANK
241-B-302 (DRWGS. W-
77092, D-61682)

241-B-361 N43400/W52890 Rymarz and
Speer 1991;
H-2-71677

241-BX-302A N45280AV53186 Neilsen 1992

N45280.5/W53186.5 H-2,-618
,, , i , , ,H ,.,|

241-BX-302B N42533AV53807 Neilsen 1992 TANK COORDINATES ARE
IH

N42528.0AV53808.5 H-2-635 SLIGHTLYDIFFERENT
,., , ,, , ,

N42528.0AV53807.0 H-2-857
,. ,. , , ,, , , ,, , ,,, ,

241-BX-302C N44210AV53186 Neilsen 1992
,, , r, . ,.|

N44210.0/W53186.5 H-2-638;
H-2-44501,
SH. 118

241-C-301 N43160/W48480 Neilsen 1992 NEILSEN REFERENCE
...... DRWGS DO NOT GIVE

N43 s2.3743478. 3H-2.7164S T,J ¢OORD A S
, , , , ,, ,, , , ,

241-CX-70 N42100/W50200 Rymarz and TANK COORDINATES ARE
Speer 1991 DIFFERENT

N42050.0/W50137.0 H-2-44501,
SH. 82; H-2-4420

,,,,, ,, ,,, ,, ,, ,

241-CX-71 N42110/W50190 Neilsen 1992 COORDINATES APPEAR
TO BE ESTIMATED

,, ,, ,,,, ,,,,, ,, ,,

2A1-CX-72 N42058.0/WS0072.5 H-2M420 TANK COORDINATES ARE

N42080.5?/WS0090.0 H-2-4422 DIFFERENT

241-S-302A N35670/W75360 Neilsen 1992 TANK COORDINATES ARE
, ,,,, ,..

N35680.0/W75374.75 H-2-71664 DIFFERENT
,, ,,
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Table 2-1. Locations of Miscellaneous Tanks. (Sheet 2 of 3)

- ..... cooP'o A ' "co  ',rrs
i' I ' i "mi '1' II '1 'lill I .......... r ' ' I ,I

241-S-302B N36265/W_M0 Nelben 1992 TANK COORDINATES ARE
SLIGHTLYDIFFERENT;W

,ll i i i

H7---2,-Z1650 COORDINATE ON H-N362_.0/W7735.0 271650 DRWG IS NOT
TANK CENTER

l l l..l l l |ll| Ill Ill l l l llll lllllll l l l l Ill

241-5X-302 N3557WW_585 Nellsen 1992 TANK COORDINATES ARE
......... DIFFERENT

N35579.83/W7558Z0 H-2,-71650
,,,,, , i ii i i i i ii i i H

241-T-301B N_75837 Neilsen 1992 TANK COORDINATES ARE
............... SLIGHTLYDIFFERENT

N43235.0/W75837.5 H-2-71652
,i , i i ,,, ,H, iH , ill

241-T-361 N43225/W74000 Rymarz .nd TANK COORDINATES ARE
Speer 1991 DIFFERENT

W43300.0/W74145.0 H-2-7167
, j , , i ,, ,

241-TX-302A N41570/W75640 Neilsen 1992 TANK COORDINATES ARE
SLIGHTLYDIFFERENT

N41570.0/W75640.79 H-2-71652
,, J L i p i i ,i | i ll,ll

241-TX-302B N41474/W74754 Neilsen 1992 NEILSEN USED SAME
TANK COORDINATES FOR

..... TX-302B AND TX-302BR.H-
N41511.29/W74749 H-2,.2536; 2-43011 SHOWS 1STTK

................ REPLACEMENT,H-2-2636
241-TX-302BR N41474/W74754 Neilsen 1992 SHOWS 2ND TK

REPLACEMENT. SEE
................ NOTE #3,H-2,-2,-833FOR

N41478.85AV747M.41 H-2,-2536; EXPLANATION OF TANK
H-2,-43011 REPLACEMENTS.

H, , i |H,, L ,, , ,,,,,

241-TX-302XB N41623/W75679 Neilsen 1992

N41623.85/W75679.65 H-2-807
,,,,, ill , i. i,., , ,,,,,,,,., ,,

241-TY-302A N42358/W75670 Neilsen 1992
,,, , ,.,, ,.,,, i H ,,,

N42338.5/W75673.5 H-2-2233;
H-2-71652

241-TY-302B..... N42608/W75715 Neilsen "1992 N cooRDINATE IS FROM
........ NORTHERNENDOF

N42622.0fW75684.17 H-2--71652; THE TANK
H-2-44511, SH
126; H-2-2234

i i i .

241-U-361 N37830/W74160 Rymarz and TANK COORDINATES ARE
Speer 1991 DIFFERENT

N37880.0/W74145.0 ' H_2-445il, SI_
61; H-2,-71676

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

2T-lb
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Table 2-1. Locations of Miscellaneous Tanks. (Sheet 3 of 3)

T,e coor^ ....... ..... ....
_

"11 I ' II I "'1 I II II I1'1 '1 .... "" ,. ,,,,,F-. ,,... ' ,,m

241-Z.-361 N3_00/WT(_500 Kymarz and TANK COORDINATES ARE
Speer 1991 DIFFERENT; N39_0.0

TAKEN FROM THE
NORTH PARTOF INSIDE
TA_ WALL

N3 ,o.ovToo.o H.2.1
H.2-1(_lf_;
H.2,.71679

L_ ii i ii i iii ii i - ,i , firm

241-Z-8 N40000.0/W76327.,_ H-Z-F1679; W COORDINATE IS FROM
H-2-1_53 THE WESTERNEND OF

THE TANK

270-E-1 N42600/WM4OO Rymarz and TANK COORDINATES ARE
Speer1991 DIFFERENT

, ,,w

N42540.0/W54730 H-2-71678

270-W N38042/W73100 Neilsen 1992

N380452.5/W73100.00 H-2-71678
i ii i i • i ii ii iiiiiii ii i iii iii i i

244-BXR VAULT N45201/W53531 Neilsen 1992 CENIV.RLINEOF TANKS IS
TANKS 001,002, N_201
003, 011 N45214.9 53481.0 H- 71656 COORDINATESDEFINE

TIIE hiE COI_ OF TIIE
BXRVAULT

2A4-TXRVAULT N41475/W75795 Neilsen 1992
TANKS 001, OO2,
003 N41470.0/W75760.0 H-2-71662 N41470.0 IS CENTERUNE

OF TANKS,W75760.0 IS
FROM EASTERNOUTSIDE
WALL OF TK 001 CELL

|1|_UI_ VAULT N38390/W75750 ' Neilsen 1992
TANKS 001, 002, .........
003, 004 N38390.0/WT5797.0 H-2-71658; N COORDINATE IS

H-2-71659 CENTERLINEOF TANKS,
W COORDINATE IS FROM
WESTERN OUTSIDE WALL

, ,, m | , |

231-W-151 VAULT N40800/W76596 Neilsen 1992
TANI_ 001, 002

241-WRVAULT N38850/W72850 Neilsen1992 COORDINATES APPEAR
TANKS 001, 002, TO DEFINE THE CENTER
003, 004, 005, 006, OF VAULT
0O7,OO8,O09
1H-x-xxxx refers to reference drawing number

2T-lc
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'Fable 2,-2. WatchListTanks.('Page I of2)
ill i i ,ill ....................... i i i, i|l , , .... ,

Tank WatchListCategory AssociatedMiscellaneousTanksO)
,,,, , , ,i,,,,,, , , ,, ,, ,, , , , , H ,,

A-I01

AX.101 Hydrogen -
AX-103
, ,,I 11 ,l! I I,l,I II,,I Iln II ,,,,, ,, ,,,,,,,,, I I I,,,l, I I I ' '" I,,,,I,I

5-102
,9-111
$112
SX-101 241-S.302
SX-102 241-S-302A

SX-103 Hydrogen 241-S-302B(Empty)
SX-104 241-SX-302
SX-105
SX-106
SX-109

"I"-I10 Hydrogen 241-T-301B
244-TXRVault

U-I03 244-BXRVault
U.105 244-TXRVault

U-I08 Hydrogen 244-URVault
U-I09 244-WRVault

B-103 Organic Salts 241-B-301
241-B-302B
241-BX-302A
241-BX-302B
241-BX-302C
244-BXRVault

ill i iH H i i i i ,i ,, , ,i

C-103 Organic Salts 241-C-301
i i i Hi H,

S-102 Organic Salts 240-S-302
SX-106 241-S-302A

241-S-302B(Empty)
241-SX-302

,,,i,, i i i i,i i ii i i .w:_..-

TX-105 Organic Salts 241-T-301B
TX-118 241-TX-302B

241-TX-302BR
241-TX-302XB
241-TY-302A
241-TY-302B
244-TXRVault

2T-2a
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Table2-2.WatchListTanks.(Page2 of2)

Tank Watch List Category AsnocJatedMiscellaneous TanksO)
ii ii iii, i I,III,III[H ,nlla, l IIIIIIII I I I II I

U-106 Organic Salts 244-BXRVault
U-I07 244-TXRVault

244-UR Vault
244-WI_.Vault

l , r,,,,,r 1,, , I I I I, ,, , 11 , , , 111 I I I

BX-102
BX-106

BY-103 Ferrocyanide 241-B-301
BY-104 241-B-302B
BY-105 241-BX-302A
BY-106 241-BX-302B
BY-107 241-BX-302C
BY-108 244-BXRVault
BY-110
BY-111
BY-112

i i i ii i lll l ii ll,m i ,iN i i i

C-108 Ferrocyanide 241-C-301
C-109
C-111
C-112

TX-118

TY-101 Ferrocyanide 241-T-301B
TY-103 241-TX-302B
TY-104 241-TX-302BR

241-TX-302XB
241-TY-302A
241-TY-302B
244-TXRVault

C-106 High Heat 241-C-301

(1)Includes only tanks with direct transfers between tank farms and
processing plants. Does not include tank to tank transfers.

- Not Applicable
Reference: Hanlon (1993) ,,,i,

2T-2b



Table 2-3. Anticipated Current Waste Volume Status of Misceilammus Tanks. (Sheet I of 5)

, • ,,.. , , ,,, . ., i ii, ,. H i a

Tank' ........ Isolation Date Remaining Remaining Solids Remaining Remaining Liquid- _ Notes

Designation Project Isolated Solids Solids Level Liquid Liquid Level Total l)qp_
Level Volume Me,as. Level Volume Meas. Waste Cm)

Cmches) (g_) Date Ouches) (g_) Date Volume
rjVds)

241-A-302B B-138 Sep-85 12.00 - 2/'22/89 30.00 - 3/1/89 3,600l Inielim -

Jan-90.
Me,dtmed.

,,, ,, if., i , ,, .L ill ii H llll i .

241-13-301 B-231 7/8/85 110.50 21,660 7/8/85 113.50 590 7/8/115 22,250 3.00
, i , i , . I m ii ili,,

241-B-302B B-231 5116/85 9.00 690 Aug-84 35.00 4,240 5110/85 4,930 26.00
.............. . , , ,, , ,, ,, , ,,

24 I-BX-302A B-231 3/15/85 10.25 835 3/14/84 10.25 0 3/14/84 835 0,00
,,.,, . ,.,,., , . , , . ,,

24 I-BX-302B B-231 5/8/85 17.00 950 Aug-84 18.00 94 5/8/85 1,044 1.00

241-BX-302C B-231 4/15/85 13.00 635 4/11/85 16.00 228 4/11/85 863 3.00

241-C-301 B-231 6/3/85 46.00 9,016 6/3/85 53.50 !,470 6/3/85 10,486 7.50

240-S-302' - Mar-Apt87 20.40 - 5/24/93 20.40 - 5/24/93 2..Z'/6* Est. 100 gal. -

M_

241-S-302A 2 B-231 Aug-91 36.00 5,130 May-91 - - - 5,130 _ Has 2" grout - ._
over ]" smd. o
M_

i i i ii li i Jill

241-S-302B B-231 12/4/84 0.00 0 Sep-84 0.00 0 Sep-84 0 0.00
,, , ,,. , , , .,

241-SX-302 B-231 12/4184 12.00 1,050 Nov-84 14.25 305 Nov-84 1,355 Z25

24 I-T-301B B-231 7/8/85 110.50 21,658 6/7.5/85 ! 13.50 588 6/25/85 22,246 3.00

24 I-TX-302A B-231 12/4/84 21.40 2,450 Sep-84 21.50 30 Sep-84 2.480 O.10
, , , . , ,,,, ..,, , , , , ,, L i ,

241-TX-302B B-231 12/4/84 14.30 - Sep-84 14.75 - Sep-84 1,320 l Memitmed -

24I-TX-302BR C-362 Feb-Mar54 ....... Cemtmls see
mtkamm notes

241 -TX-302XB B-231 6/20/85 3.00 108 Jun-85 6.50 245 Jun-85 353 3.50

24I-TY-302A 8-231 6/27/85 6.75 450 6/25/85 [ 6.75 0 6/25_15 450 0.00
.... | ,



Table 2-3. Anticipated Current Waste Volume Status of Miscellaneous Tanks. (Sheet 2 of 5)

Tank Isolation Date Remaining Remaining Solids Remaining Remaining Liquid Rem ainiaf Notes Liquid

Designation Project Isolated Solids Solids Level Liquid Liquid Level Total Depth
Level Volume Meas. Level Volume Meas. Waste ('m)

(inches) (gads) Date (inches) (gads) Date Volume
(gab)

24 I-TY-302B B-231 12/4184 0.00 0 Aug-84 0.00 0 Aug.414 0 0.00

241-CX-72 - 1986 120.00 653 1989 120.00 0 1989 653 Hamgroet over 0.0010"waste

241-CX-71 - 1986 76.20 930 1990 76.20 0 1990 930 Gnmt over 4' seelimestme notes

+2.35' sludge
m

270-E-1-''---'__ 13-231 1985 91.00 3,800 1974 - - - 3,800 Pore. 1400 gal. 0.00

----- _-'_-- "-----'--- . . . - Liatmtoae --'-'--" _t_
270.Wa - M#r-70 - " " sludp expecled Z

_ _ ==mmmmmmmmammm

_.T_ 241.B-361 B-231 1985 105.50 20,628 1985 105.50 0 1985 20,678 No_ 0.00
liquid, ._

241-T-361 13-231 1985 125 24,500 1985 125 0 1985 24,500 0.00

241-U-361 B-231 7118185 141.50 27,734 1984-85 142.00 98 1984-85 27,832 I.iltle or _,3 0.50 .__neted o
_u

241-Z-8 _ B-231 1974, "8.$ 7.00 500 Jul-74 7.00 0 Oct-74 500 I.iq. _ 0.0010-19-74

241-Z-36P B-231 1973, "85 96.00 20,000 May-75 98.50 200 May-75 20,200 Layen_ 2.50"nmd4ike"
sledge

241-CX-70 - May-92 0.00 0 May-92 0.00 0 May-92 0 Tank is empty 0.00mddry
i

I iii2_-BXR-OI 1 B-231 Mar-85 36.00 7,020 Apt-84 36.50 98 A!_-84 7,118 0.50

244-BXR-OI I B-231 Mar-85 40.25 4,200 1/24/85 40.25 0 1/24/85 4,200 _ sa_, 0.00

suuq_

2_.ABXR-001 B-231 Mar-85 37.00 7,215 Nov-84 37.00 0 Nov-84 7,215 0.00



Table 7,-3. Anticipated CUrrent Waste Volume Status of Miscellaneous Tanks. (Sheet 3 of 5)

| . ,, , | • H, , i, | , | , ., ,. i i i i i1,. m

Tank Isolation Date Remaining Remaining Solids Remaining Remaining Liquid Remalnlng Notes Liquid

Designation Project Isolated Solids Solids Level Liquid Liquid Level Total Depth
Level Volume Meas. Level Volume Meas. Waste (in)

(inches) (gals) Date ('mches) (gals) Date Volume
(lls)

. , . , .

244-BXR-001 8-231 Mar-85 0.00 0 Apt-84 4.00 12 Apf-84 12 4.00

i I I III, r

244-BX'R-O02 B.-231 Mar-85 19.00 1,805 2/13/85 23.00 380 2/13/85 2,185 4.00
,. ,. i

244-BXR-002 B-231 Mar-85 11.00 33 2/13/85 13.00 250 2/13/85 283 2.00

setup ........244-BXR-003 13-231 Mar-85 15.25 1,449 Apr-84 19.00 356 2/18/85 I,SOS 3.75
i at i i i illS

244-BXR-003 B-231 Mar-S5 58.00 7,690 2/18/85 62.00 616 2/18/85 8,306 Solt Mudlge 4.00 t_
r-'l

 ump ......
244-TXR-001 B-231 Nov-84 11.75 2,291 O¢t-84 12.00 49 Oct-84 2,340 0.25 ""Z

, , ,L , ., , . ,, .., i

244-'rx_-01 B-231 Nov-84 1.25 4 Oct-84 3.00 5 Oct-84 9 1.75

244-TXR-O02 B-231 Nov-84 31.00 2,945 Oct-84 31.00 0 Oet-84 2,945 0.00
. , ,H ,

244-TXR-002 B-231 Nov-84 0.00 0 Oct-84 5.00 15 Oct-84 15 5.00 ._
sump ..... c_

244-TXR-O03 13-231 Nov-84 68.00 6,460 O¢t-84 68.00 0 O¢t-84 6,460 0.00

244-'rxP,-003 B-23! Nov-84 6.50 20 Oct-84 7.50 3 Oct-84 23 1.00
sump

244-UR-001 B-231 10/16185 9.50 1,852 Jul-84 11.50 390 Jul-84 2242 2.00
. • ,• |

244-UR-001 B-231 10/16/85 12.75 262 Jul-84 16.75 or 1204 or 6/26/85 1466or Cenflictiag 4 or 24

sump 36.75 3568 3830 liquid level data

244-UR-002 B-231 10/16/85 24.25 2,304 7/11/85 26.5 or 30.25 214 or 570 7/11/85 2518 or Conflicting 2.25 or
2874 Iklukllevel dm 6

. , ,, ,

244-UR-(XY2 B-231 10/16/85 4.5or 11 14 or 33 7/8/85 16.5 or It 1143 or 0 7/8/85 133or 1157 _ level 0o1"12
sump data

., |, | ,| , |

244-UR-003 B-231 10/16/85 16.50 1,568 Jul-84 16.50 0 Jul-84 1,568 0.00
.



Table 2-3. Anticipated Current Waste Volume Status of Miscellaneous Tanks. (Sheet 4 of 5)

i i ii ii i i i
| I

Tank Isolation Date Remaining Remaining Solids Remaining Remaining Liquid Remaining Notes Liquid

Designation Project Isolated Solids Solids Level Liquid Liquid Level Total Depth
Level Volume Meas. Level Volume Mess. Waste ('m)

(inches) (gals) Date ('mches) (gals) Date Volume

244-UR-003 B-231 10/16/85 23.00 2,300 Jul-84 23.0 or 47.0 0 or 3696 6/21/85 2300 or 0 or 24

244-UR-004 B-231 10116/85 ....... Volumu me
unknown. Used notes
for 60_ ni_c

231.W151.0012 - - 0.00 0 5/9_4 36.00 1,430 5/9/74 1,430 36.00 _ f'3ii t

23 I-WI5 !-0022 - - 1.00 12 5/9/74 78.00 955 5/9/74 967 77.00 ._

241-WR-O01 B-231 1984-85 - - - 5.00 - 11/2/81 0 No _ __,
formavailable,

_ 241--W_"_01 B'231 198445 " " -- 6'.00 . 11_t81 o NO __i_form available

241-WR-002 B-231 198485 - - - 0.00 0 11/2/81 0 No Mabilimiion
formm_e

,i •

241-WR-002 B-231 1984-85 - - - 208.00 - 11/2/81 - Poem.70,000 o
gal. if tank

_nnp aoating.Sonds
volume
unknmsa.

241-WR-003 B-231 1984-85 - - - 0.00 0 11/2/81 0 No stal_mtien
formavailable

241-WR-003 B-231 1984-85 - - - 6.50 - 11/2/81 - Sumpvolume

_mmp not known

241-WR-004 B-231 1984-85 - - - 0.00 0 10/30/81 0 No gabi_afiea
formavailable

241-WR-004 B-231 1984-85 - - - 3.50 - 10/30/81 - Sumpvolume

sump not known



Tabte 2-:3. AnticipataiCurrentWaste Volume Statusof MiscellaneousTanks. (Sheet5 of 5)

Tank Isolation Date Remaining Remaining Solids Remaining Remaining Liquid Remaining Notes Liquid
, . Designation Project Isolated Solids Solids Level Liquid Liquid Level Total Depth

Level Volume Meas. Level Volume Me,as. Waste ('m)
(inches) (gals) Date (inches) (gals) Date Volumegals)

0.00 0 10/30/81 0 No slsbilimtioa
241-WR-005 B-231 1984-85 - - form avm'ldde

•

241-WR-005 B-231 1984-85 - . - 0.00 0 10/30/81 0 atabt']limlioafonn_

sump _ _ -----.----- " ------'-

241.WR-0064 B-231 1984-85 0.00 0 1/29/79 mininann minimum 3/29/78 miainmm Misdnmm heel mia.

241-WR-006 B-231 1984-85 0.00 0 1/29/79 0.00 0 3/29/78 0 pslalbi_mlioa 0.00 _.,formavm'iat_ ¢'3
|

_tmp 4 _ _ -.-.--.-.---
24 I-WR-007' B-231 1984-85 0.00 0 1/29/79 0.00 0 3/29/78 0 No mbiliadioa 0.00lenamasse

Z
___ _ m..m.,.miamm.. _ immmmmmmammmm

"_ 241-WR-007 B-231 198485 0.00 0 1/29/79 0.00 0 3/29/78 0 No stalbilimlim - 0.00fona mmil_e u_

241-WR-008' B-231 1984-85 0.00 0 1/29/79 0.00 0 3/29/78 0 No stsbilimti_ 0.00 ,-,formavailable

241-WR-008 B-231 198485 0.00 0 1/29/79 0.00 0 3/29/78 0 No _ 0_00fona svsilsble o

_.O094 B-231 1984-85 0.00 0 1/29//9 13 23,000 3/29/78 23,000 _ 118.00form available

_ _ _ "_" .mmmmmmm.mmmm mmmmmmmmismmm

241-WR-009 B-231 1984-85 0.00 0 1/29/79 0.00 0 3r29/78 0 No stabili_fim 0.00formsvailable
sump 4 --.----.---

Notes:

Liquid and sludge levels taken from Project B-231 stabilization evaluation forms except where noted.
SData from Hanlon (1994).
:_Data from Nielsen 1992.

_i3ata from Rymarz and Speer 199 I.
q)ata from DiPietro 1979.
- No Data
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3.0 EVALUATION OF REGULATORY REQUIREMENTS

This section evaluatesregulatoryrequirementsthatpertainto managementof the
miscellaneous inactiveundergroundradioactivewaste tanks. The first partof this section
discusses potentialregulatoryrequirementsapplicableto themiscellaneoustanksincluding
CERCLA, andRCRApast-practiceandtreatment,storageand disposal(TSD) facility
requirementsfor managementand closure of the miscellaneousradioactivewaste tanks.
CorrespondingWashingtonState regulationsare also discussedas well as DOE Orderspertaining
to radioactivewaste management. The regulatorydiscussionis followed by a discussionof how
closure and/or remediationof the miscellaneoustanksis currentlyincorporatedinto HanfordSite
restorationactivitiesand identifiesHartfordSiteprogramscurrentlyresponsiblefor the
managementof the tanks.

3.1 OVERVIEW OF REGUI_TORY REQUIREMENTS

3.1.1 HartfordFederal Facility Agreement and Consent Order (Tri-Party Agreement)

The Tri-PartyAgreement(Ecology et al. 1992)was developedby the DOE, EPA, and
Ecology and signed in May 1989. The Tri-PartyAgreementensures that the environmental
impactsof past and present operationsat the HanfordSite are investigatedand appropriately
remediatedas requiredunder CERCLAand RCRA past-practiceregulationsand that hazardous
waste managementactivitiesare conductedin accordancewith RCRAand the WashingtonState
Dangerous WasteRegulations(Chapter173-303WAC). The Tri-PartyAgreementprovidesa
managementumbrellaof sufficientscope to cover all CERCLApast-practice,RCRApast-
practiceand RCRATSD activities on the HartfordSite.

The Tri-PartyAgreementwas revised in 1991to incorporate the HartfordSite Past-
Practice Strategy ('DOE-RL1992e) developed by EPA, DOE and Ecology. The HartfordSite
Past-PracticeStrategy presents a streamlinedapproach to meet statutory requirementsand
integrate the CERCLARemedial Investigation/FeasibilityStudy(P-d/FS)and RCRA past-practice
RCRA Facility Investigation/CorrectiveMeasuresStudy (RFI/CMS) guidance into a single
process for remediationof the HartfordSite at the earliest date. The HanfordSite Past-Practice
Strategyemphasizesthe use of existing data, integrationof past-practice units with RCRA closure
investigations, conductinginterim remedial actions, and conducting focussed RI/FSs to reach
decisions necessaryto initiate remedialactions and complete cleanup projects on an operableunit
and aggregatearea basis (DOE-RL 1992b).

As partof the 1991 Tri-PartyAgreementrevisions, the 200 Area has been dividedinto
eight source aggregatearea managementunits andtwo groundwateraggregateareamanagement
units(DOE-RL 1992b). Each aggregatearea is furtherdivided in one or more operableunits.
The intentbehinddesignationof operableunitswas to group associatedwaste managementunits
togetherso that they maybe characterizedunderone work plan. The definitionof operableunits
is an ongoing processand Change ControlForm C-93-04 recently reassignedseveral of the
miscellaneoustanks addressedin this reportto new operableunits (Ecology et al. 1993a). The
current operable units for each of the miscellaneoustanks are identified in Table 3-1.

As indicatedin Table 3-1, the miscellaneoustanks subject to this engineeringstudy are
identified in the Tri-PartyAgreementAction Plan as RCRATSDs, RCRA past-practice units or

3-1
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CERCLApast-practiceunits. The EPA is lead agency for CERCLAunits andEcology is lead
agency for RCRATSDs and RCRApast-practiceunits. Severalof the miscellaneoustanks
addressedin this reportwere not originally includedin theTri-PartyAgreement. However, a
Tri-PartyAgreementChangeControlFormC-93-05 was recently approvedand assigns
additionalmiscellaneoustanksto operableunits andlead agency responsibility(Ecology et al.
1993b).

Negotiationsbetweenthe Tri-PartyAgreementsignatoriespresentedin the October1993,
TentativeAgreementon Tri-PartyNegationsdirectly affectthe managementand remediation
pathwayfor 22 of the miscellaneous tankswhich arelocated within the six operableunits
containingSSTs. Priorto the October 1993 negotiations,the Tri-PartyAgreementAction Plan
identified the SSTsfor closure as TSD facilities and the ancillaryequipmentas RCRApast-
practiceunits. The revised Tri-PartyAgreementrecommendsthat all SST ancillaryequipment
located within the boundaryof each tankfarm be closed as RCRATSD facilities (Ecology et al.
1993c). The changecontrol form states that this approachwill reducepotentialduplicationof
effort thatwouldhave resultedfrom implementationof both the RCRA3004(u) past-practice
corrective actionRFI/CMSprocess andTSD unit closure pursuantto WAC 173-303-610.

3.1.2 RCRA and Washington State Dangerous Waste Regulations

The RCRAregulatesthe generation, transportation, storage, treatmentand disposal of
hazardous waste. WashingtonStateDangerous WasteRegulations implementthe federal
hazardouswaste regulationsand provide for regulationof state designateddangerouswaste.
These regulationsestablish specific, design, operation, monitoring,closure and post-closurecare
requirements for TSD facilities. On November23, 1987, Ecology was given authorizationby
EPA to regulatemixed waste within the state. The requirementsfor tank systems are specified
in WAC 173-303-640 and general closure requirementsare provided in WAC 173-303-610,
Closure and Post-ClosureCare for TSD facilities.

Authorityfor cleanupof spills and releases of hazardouswaste to the environmentas a
result of past practices is establishedunder RCRA Section 3004(u). Ecology has been granted
authority through the Tri-PartyAgreementas lead agency for RCRApast-practiceactivities
conducted at the HartfordSite. Amendments to the Dangerous Waste Regulations effective
January6, 1994, authorizeEcology (with support from EPA Region X) to use the existing state
cleanup authorityunder the Model Toxics Control Act (MTCA) for RCRA correctiveactions.
These amendments to the Dangerous Waste Regulationsprovide a consistent set of cleanup goals,
standards and proceduresapplicablefor RCRA correctiveactions under3004(u), RCRA closure
requirementsand MTCA cleanup actions.

3.1.2.1 RCRA TSD. RCRATSD requirementsare not applicable to the miscellaneous tanks if
tanks containing mixed waste have not been actively managed since November :23, 1987when
Ecology was given authority to regulatemixed waste. If miscellaneoustanks containing mixed
waste are determinedto have been actively managed since November23, 1987 they may be
determinedby Ecology to be subject to RCRATSD requirements. The definition of "actively"
managed is subject to interpretationand any re-classificationof waste unit categoriesunder the
TriopartyAgreement is subject to negotiationbetween the three signatories.

Becausethe miscellaneous tanksaddressedin this reportare all inactive, anda final status
permit will not be obtained for them, any tanks defined as RCRATSD facilities are subjectto
interim status requirementsas defined in WAC 173-303and40 CFR Part265. The Dangerous

3-2
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WasteRegulationsin WAC 173-303-400, incorporateby referencethe interimstatusstandards
for managementof hazardouswaste in tanks in 40 CFR Part265 SubpartJ and the closure
requirementsin 40 CFR 265 SubpartG. Underfinal status the requirementsof WAC 173-303-
610 andWAC 173-303-640applyto closure activitiesfor tanks.

Generaloperatingrequirementsfor existing tanksrequirethattanksbe evaluatedto
determineif they are leaking or unfit for use. The assessmentmustbe sufficientto determinethe
structuralintegrityof the tank andcompatibilitywith wastes stored. All tanksmustbe provided
with secondarycontainmentunlessan approvedvariance is issued.

Closureand post-closurecare for tanksystems is specified in 40 CFR 265.197. At
closure, all hazardouswaste and residuemustbe removed from the tank and systemcomponents
or tankandsystemcomponentsdecontaminated.Contaminatedsoils and equipmentmust also be
removedor decontaminated.If all contaminationcannotbe removed or decontaminated,the tank
system may be closed underthe requirementsfor landfills; In the past, Ecology has defined
clean closure as removal to backgroundconcentrationsor detectionlimits for any listed or
characteristicwastes, and atleast the designationlevel for state-onlydangerouswastes. The
January6, 1994, amendmentsto WAC 173-303 incorporateuse of existing state cleanup
authorityestablished underMTCA to determinehealth risk-basedcleanup criteriafor use in
RCRAclosures. This rule allows owner/operatorsto meet RCRAclosure requirements,
includingclean closure, using MTCA in Chapters173-340-700through 173-340-760WAC
(excludingWAC 173-340-745)to demonstrateclean closure of dangerouswaste management
units.

As indicatedpreviously,RCRATSD requirementsapplyto miscellaneoustanksthat
containmixedwaste andhavebeen actively managedafterNovember23, 1987. As shownin
Table 3-1, three tanks, the 241-CX-70, 241-CX-71 and 241-CX-72tanksaddressedin this report
meet the criteriafor regulationas a TSD facility. However, as notedpreviously,the amended
Tri-PartyAgreementreclassifies all RCRApast-practiceunits (includingmiscellaneoustanksand
other ancillaryequipment)located within the boundaryof SST operableunitsrequiringclosure as
TSD facilities.

3.1.2.2 RCRA Past-Practice. At Hanford,RCRApast-practiceauthorityappliesto operable
unitscontainingRCRATSD waste managementunits that received mixed waste afterNovember
19, 1980 (the effective date of RCRA)that were abandonedor closed priorto November23,
1987, the date Ecology was given authorizationto regulatemixed waste. Closureof RCRA past-
practicewaste managementunits is conductedusingthe RFI/CMSprocess.

As noted in Table 3-1, 21 tanksare currentlyidentifiedas RCRApast-practiceunits. An
additionalfive tanks, thathave not been assigned to unitcategoriesunderthe Tri-Party
Agreement,meet this criteria. However, tankslocated in SST operableunits will eventuallybe
subjectto RCRA TSD closure due to the recentTri-PartyAgreementnegotiations(Ecologyet al.
1993c).

Both the RFI/CMSand CERCLARI/FS processare being implementedin accordance
with the Hanford Site Past-PracticeStrategy(DOE-RL 1992e), whereininvestigationsare
conductedwith a "biasfor action." Work plansare developedfor operableunits thatidentify
facilities needing immediateattentionfor conductingexpeditedresponseactions(ERAs), identify
high-priorityfacilities wherea limited field investigation(LFI) is needed to implementinterim
remedialmeasures (IRMs)and thatdefer lower priorityfacilitiesand facilities needingmore
informationto the full RFI/CMSprocess.
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3.1.3 CERCLA Remedial Actions

CERCLAwas enactedby Congressto provide for liability, compensation, cleanup and
emergencyresponse%rhazardoussubstancerelease to the environmentand to clean up inactive
hazardouswaste disposal sites. CERCLAis implementedthroughtheNationalContingencyPlan
(NCP), 40 CFR 300, with EPA delegatedas the enforcementauthority. The NCP providesa
consistentset of rules andproceduresfor the cleanupof contaminatedsites. For sites listed on
the NPL, scoping level documentsare preparedusing existinginformationthat assists in the
evaluationof the site, determinesif interim actions are required,andidentifies the sequenceof
activitiesnecessaryfor site remediation. The RI/FS providesthe processfor data collection,
evaluation,andselection of a preferredremedialalternative. The EPA placedthe 200 Areaof
the HartfordSite on the NPL underCERCLA. Inclusionon the NPL initiatesthe RI/FS process
for characterizingthe natureand extentof contamination,assessingthe risksto humanhealthand
the environment,and selecting of remedialactions.

As noted previously,a streamlinedprocess, the Hanford SitePast-PracticeStrategy,has
been identified for conducting CERCLA activities at Hanford(DOE-RL 1992e). The RI/FS
process under CERCLA will be used to remediate CERCLApast-practiceunits. CERCLA past-
practice authority applies to units that receivedhazardous substancesand were abandonedprior to
promulgationof RCRA on November 19, 1980;any mixed waste disposal site that was
abandonedbetween November 19, 1980 and November23, 1987, the date Ecology received
EPA authorization to manage mixed waste under RCRA;or any radioactivewaste site requiring
cleanup since RCRA does not regulate radioactivewaste. As indicated in Table 3-1, 17
miscellaneous tanks meet this definition and are identifiedas CERCLApast-practice sites in the
Tri-PartyAgreement.

3.1.4 DOE Orders

Radiationprotectionand radioactivewaste managementrequirementspromulgatedunder
the Atomic Energy Act of 1954, as amended,are implementedat DOE facilitiesas DOE Orders.
This section summarizes two DOE Ordersthat are directlyrelevantto managementand
remediationof the miscellaneous inactiveundergroundradioactivewaste tanks.

3.1.4.1 DOE Order 5820.2A Radioactive Waste Management. This order specifiesthe
policies, guidelines andminimumrequirementsfor DOE managementof radioactiveandmixed
waste at contaminatedfacilities. DOE Order5820.2A provides managementrequirementsfor
high-level waste (HLW),TRU andlow-level waste (LLW).

RetrievableHLW is to be disposed in a geologic repositoryaccordingto the requirements
of theNuclear Waste Policy Act of 1982, as amended. This DOE Ordernotes that HLW that is
difficult to retrievemay be disposed of in place. In-situdisposal requiresperiodic monitoring
capableof determiningthe need for correctivemeasures. Requirementsfor existing facilitiesthat
manage HLWpriorto disposal are also specified in DOEOrder5820.2A. Storageoperations
requirethat the wastebe characterizedconsistentwith radiationprotectionrequirementsand also
withrequirementsunderhazardouswaste regulations. DOE Order5820.2A prohibitsthe storage
of new waste in tankswithout secondarycontainment. Storageunits withonly primary
containmentmustbe equippedwith means to determineandmonitortankvolumes and with
ventilationsyste_ that maintainairborneemissions below regulatorylevels. DOE Order
5820.2A requires,_hepreparationand implementationof contingencyactionplans to respondto
leaks, releases, or other emergencies.
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Disposal of TRU waste is to be managed in compliance with the specifications of the
Waste Isolation Pilot Plant (WIPP). DOE Order 5820.2A specifies that material with TRU waste
concentrations greater than I00 nCi/g shall be managed as TRU waste. Interim storage
requirements for TRU waste specified in DOE Order 5820.2A are consistent with RCRA
requirements and require that interim storage facilities comply with permitting requirements from
all applicable DOE Orders, and federal and state regulations. Existing buried TRU waste at
inactive DOE waste sites is to be managed according to the "Comprehensive Implementation Plan
for DOE Defense Buried Transuranic-Contaminated Waste Programs," (Everette et al. 1988).
The implementation plan provides facility closure in compliance with CERCLA and other DOE,
EPA, and state requirements.

DOE Order 5820.2A requires that LLW management practices limit external exposure to
radioactive material released to the environment to levels that will not result in an effective dose
equivalent to any member of the public in excess of 25 mrem/yr and that any air release meet the
emission limits specified in 40 CFR 61. DOE Order 5820.2A also specifies that radiation
exposure be limited to as low as reasonably achievable (ALARA). LLW disposal systems must
be capable of limiting the effective dose equivalent received by inadvertent intruders into the
disposal system after institutional controls cease to not more than 100 mrem/yr or 500 mrem for
a single acute exposure.

DOE Order 5820.2A specifies that decommissioning of radioactively contaminated
facilities is to be conducted to ensure that releases of radioactivity and hazardous material comply
with fedc:al and state standards. As necessary, the CERCLA RI/FS process is used to identify
and evaluate remedial alternatives. Environmental review may be performed according to
NEPA, RCRA or CERCLA review processes.

3.1.4.:2 DOE Order 5400.5 Radiation Protection of the Public and Environment. Radiation
Protection of the Public and Environment, DOE Order 5400.5 applies the ALARA process to
radiation protection. The ALARA process is not a dose-based limit, but a feasibility limit, in
that exposures should be as far below applicable limits as practical. The feasibility limit should
account for social, economic, technical, and public policy considerations. The ALARA process
includes procedures for evaluating alternative operations and other factors to reduce radiation
exposures. DOE Order 5400.5 uses derived concentration guides _'DCGs) as the discharge limits
for radioactively contaminated releases to air, surface waters, aquifers, soil, and sanitary sewage
systems.

The basic public dose limit is 100 mrem effective dose equivalent per year in excess of
naturally occurring background. The dose from Hanford Site operations to any offsite individual
resulting from all effluent release pathways (gaseous or liquid, including ground- or surface
water used for drinking, irrigation or recreation) shall not exceed 100 mrem EDE. A threshold
concentration of 0.04 times the DCG, measured at the point of release into the environment has
been established at the HartfordSite to insure that off-site releases of radioactive liquids do not
exceed regulatory limits (WHC 1991). However, the DOE Order notes that per the federal
Clean Air Act, airborne emissions resulting from routine DOE activities are not to cause
members of the public to receive an annual EDE of I0 mrem. Hanford Site contractor policy
specifies that the annual average concentration of radionuclides released to the environment via
airborne release are not to exceed an administrative control value of 1 times the DCG-public
value at the point of emission (WHC 1991). Radiological protection requirements are established
for residual radioactive material and cleanup of residual materials. DOE Order 5400.5 identifies
circumstances where supplemental limits or exceptions to the standards may be implemented.
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The proposedDOE rule, RadiationProtectionof the Publicand the Environment
(10 CFR 834) publishedin the March23, 1993 FederalRegister(58 FR 16268), promulgatesthe
standardspresentlyfound in DOE Order5400.5. The proposedrule retainsthe substantive
portionsof the DOE orderanddiffers from theexisting orderin format,enhancedemphasison
the ALARAprocess, andchanges in the usageof DCGs. The proposedrule identifiesDCGs not
as "acceptable"dischargelimits, but to be used as referencevalues for estimatingpotentialdose
anddeterminingcompliance with the requirementsof the proposedrule.

3.2 PROGRAM DESCRIPTION AND RESPONSIBILITY

This section identifiesHanfordSiteprogramsthathave been assignedmanagement
responsibilitiesfor miscellaneoustanksper MasterRequirementsand Procedures(MRP) 5.10,
WasteManagementUnitManagement(Rew andKion 1990). Primaryresponsibilityfor the
miscellaneoustanksis dividedbetweenthe ERRA, the TWRS, and Decommissioningand RCRA
ClosureProgram(D & RCP). Programresponsibilitiesfor the miscellaneoustankshave not
been finalized. Responsibilitieswill be assigned or re-assignedto the variousprograms once
decisionsfor tank remediationshave been made.

3.2.1 Environmental Restoration and Remedial Action Program

The ERRAProgram implementsthe DOE NationalEnvironmentalRestorationProgramat
the HanfordSite. The EICRAprogramimplementsthe requirementsof CERCLAand RCRA
activitiesand is the HanfordSite interfacefor Tri-PartyAgreementactivitiesin these areas. The
ERRAprogrm_also includesmanagementactivitiesassociatedwi'.hsurveillance,maintenance,
decommissioningand radiationreductionactivities.

3.2.2 Tank Waste Remediation System

The TWRS Program covers all activities for tank waste that involve waste receipt, safe
storage, treatment and disposal on-site, or packaging for off-site disposal. Tank waste is defined
as all existing waste stored in SSTs, DSTs, and also includes all new waste added to these
facilities. TWRS program scope encompasses existing SST and DST support facilities such as
waste storage tanks, pipelines, treatment and disposal facilities for LLW. Supporting facilities
are defined as the total TWRS infrastructure including tank upgrades. The former Single-Shell
Tank Closure Program and the Waste Management Program that had responsibilities for
operation and maintenance of active waste management facilities associated with tank systems
have been incorporated into the TWRS program.

Closureof SSTs andDSTs is not within the scopeof the TWRS program. Tank closure is
addressedby the ERRAprogram. Closureactivitiesconductedunder the ERRA programwill be
coordinatedwithTWRS on a case-by-ease basis (Bayneset al. 1993).

3.2.3 Decommissioning and RCRA Closure Program

The D & RCP is responsiblefor safe and cost-effective surveillance, maintenance,and
decommissioning of surplus facilities and RCRA closures. D & RCP includes the Radiation
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Area RemedialAction (RARA) programactivitiesof surveillance,maintenance,decontamination
and _tabUizatlonof inactive facilities (DOE-RL1992b).

3.3 CURRENT PLANNED ACTIVITIES FOR CLOSLVP.E/REMEDIATION

3.3.1 Single-Shell Tank Closure/Correctlve Action Work Plan

The Single-ShellTank Closure/CorrectiveAction Work Plan (DOE-RL 1989) developed,
pursuantto theTri-PartyAgreement,presentsthe currentprogramfor developmentand
implementationof RCRA closure and corrective actionfor operableunits containingSSTs. The
work plan presentsexisting informationconcerningSSTs and ancillaryequipment,identifiesdata
needs, andpresentsremediationstrategies.

Several catchtanksand the244-BXR, 244-TXR and 244-UR vaults and associatedtanks
are located withinoperableunits containingSSTs. These tanksare consideredancillary
equipmentandin accordancewith the WorkPlan wouldbe consideredRCRA past-practiceunits
to be remediatedunderthe RFI/CMSprocesswhile the SSTs will undergo closure through the
RCRA closurQprocess.

The Work Plan strategydirectsRCRA closure and RCRA past-practicepathwaysto
proceed in parallel until the Corrective MeasuresStudy is issuedfor RCRA past-practiceunits
and a ClosurePlan is issued for the TSD facilities (DOE-RL 1989). Following issuanceof these
reports, the two approachesmergefor developmentof field andprocess demonstrations,
developmentof implementationplans, implementationof selected closure andcorrective
measures, issuanceof post closure permits, if required,and post closure care. As noted
previously, the revised Tri-PartyAgreement,MilestoneM'45-00 categorizesall facilities located
within operableunits containingSSTs for TSD closureand submittalof a closure plan is not
requireduntil2004 (Ecology et al. 1993c).

Currently the followupplanning, investigationand engineeringstudies areheavily focussed
on retrievalof SST waste in orderto achievespecific Tri-PartyAgreementmilestones. No
specific closure/correctiveaction activitiesare currently underwayfor the miscellaneoustanks
identifiedas SST ancillary equipment.

3.3.2 Aggregate Area Management Studies, RI/FS and RFI/CMS Work Plans

AggregateArea ManagementStudies (AAMS) were draftedto initiatethe processfor
conductingrestorationactivities for the 200 Area in accordancewith the HartfordSite
Past-PracticeStrategy(DOE-RL 1992e). The AAMS reportsserve as scoping level documents
that assemble existing information,evaluatethe data, evaluatepotential remedialtechnologies and
presentmanagementrecommendations.The AAMS providemanagementrecommendationsfor
conductingrestorationactivities that include identifyingthe waste managementunits for
conductingERAs or IR s, identifyingsites whereadditionaldata can be obtainedvia LFIs, and
identifyingsites where neededdata will be obtainedthrough the RI process. In addition,the
AAMS defer many waste managementunits (includingmost of the miscellaneous tanks)to other
HartfordSite progrants.

The miscellaneous tankssubjectto this engineeringstudyare containedwithin seven
differentAAMS reports(threeof the miscellaneoustanks270-W, 241-TX-302BR, and
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241-'rx-302XB were not discussedin theAAMS reports). Managementrecommendationsfor
the47 miscellaneousradioactivewaste tanksaddressedin the AAMS are presentedin Table3-i
andincludethe following:

• two tanksidentifiedas candidatesfor ERAs
• four tanksidentified for LFI/IRMs
• four tanksidentifiedfor RIs
• 37 tanksare deferredfor decisionmakingunderotherprograms.

The 216-Z-8 and216-Z-361 settlingtankswere the only tanksidentified in the AAMS
reportsas candidatesfor ERAs. The rationalestatedin the Z Plant AAMS for identifyingthese
tanksas candidatesfor an ERA was that the tankscontaindrainableliquidsand are over 30 years
old (DOE-RL 1992c). Most of the miscellaneous tanks(includingall the 361 series settling
tanks) meet this criteria. However, they were recommendedin other AAMS reportsfor different
pathways.

The 241-U-361 and241-T-361 settlingtanksand the two settlingtanksassociatedwith the
231-W-151 vaulthavebeen identifiedin AAMSs for the LFI/IRMpathways(DOE-RL
1992a,b,c). A work plan has recentlybeen draftedfor the 200-UP-2 operableunitwhich
describesthe LFI activitiesproposedfor the 241-U-361 tank (DOE-RL 1992b). The suggested
investigationsare limited to surfaceradiationsurveys, limited surfacesoil samplingand sampling
soils from borings in and adjacentto the 216-U-1 crib(which received effluentdischarged from
241-U-361). Intrusivesamplingto characterizewastes in the 241-U-361 ,_.nkhave not been
included.

The 241-B-361settling tank,the 241-CX-70, 241-CX-71 and 241-CX-72tanksareeach
proposedto be remediatedunderthe full RI/FS pathway (DOE-RL 1993b,d). The Semi-Works
AAMS notes that the 241-CX-70, 241-CX-71 and241-CX-72 tanksmay be reclassifiedfrom
RCRAunits:o CERCLApast-practiceunits (DOE-RL1993d).

The AAMS reportsdefer restorationdecision-makingfor the other 37 miscellaneous tanks
to other Hanford Siteprograms. The AAMS reportsdeferredevaluationof 19of the
miscellaneoustanks located in operableunitscontainingSSTs to the Single-ShellTank Closure
Program(SSTCP) andfour othertanks to the Waste ManagementProgram(WMP). Subsequent
to the developmentof the AAMS reports,there has been a reorganizationof the Hanford Site
programs. Both of these programsare now combinedunderTWRS. Types of tanksdeferredto
these programs includecatchtanksandtanks in the 244-BXR and the 244-TXR uranium
recoveryvaults (DOE-RL 1993b, 1992a).

The remaining14 miscellaneous tankswere deferredto the DecommissioningandRCRA
Closureprograms(D & RCP). Deferred tanksincludethe nine 241oWRvaulttanksand the
270-E-1 neutralizationtank(DOE-RL 1992b, 1993b). Therewere some inconsistenciesnoted in
the U PlantAAMS reportin the managementrecommendationsfor the 244-UR vault. The text
discussionrecommendsdeferralto the SSTCP;however, Table 9-3 of the AAMS report
identifiesthe D & RCP as the programresponsiblefor remediationof the vault (DOEoRL
1992b).
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3.4 SUMMARYOF PIAN'r_:D ACTIVITIES AND REGULATORY REQUIREM]_I'S

As describedin the previoussectionsa varietyof activitieshave been plannedand
managementrecommendationsmade for the 50 miscellaneous inactivetanks. However, an
overallconsistentapproachto addresspotentialsafety issues (discussedin the following section
of this report)andthe regulatoryrequirementsfor closure andenvironmentalrestorationof the
variouscategories of miscellaneoustankshave notbeen developed. For example, the settling
tanksare identifiedfor three differentpathwaysincludingcandidatesfor ERAs, LFIs/IRMsand
RI/FS.

Regulatorycategories (i.e. RCRATSDs, RCRApast-practlce,and CERCLAput-practlce)
assigned to the tanksare also somewhatinconsistentamong the differentcategories of tanks.
This may not be a significantIssue, as the intentas stated in the Trl-PartyAgreementis that
these programswill be implemen1_lin a consistentand integratedmanner. In addition,recent
revisions to the State DangerousWasteRegulationsprovidea consistentapproachthat is
applicableto both correctiveactionat RCRApast-practiceunits and to closure of RCRATSDs.

One of the primaryimpacts of the regulatorycategorydistinctionis the resulting
regulatorylead agency and organizationsassignedresponsibilityfor oversight, as well as the
DOE and WHC programsassigned responsibilityfor restorationactivities. Oversightby
differentlead agencies, andeven the differentprogramswithinEcology, can result in inconsistent
approachesanddifficulties withintegrationof activitiesacross programlines. This need for
integrationof approachesand activities acrossprogramsfor DOE andWHC, aswell as the
regulatoryagencies, is one of the primaryrecommendationsof this engineeringstudy. Some
possible approachesfor managementandintegrationare presentedin Section 7.
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Table 3-1. Current Regulatory and Administrative Status of Miscellaneous Radioactive Waste Tanks. _e 1 of 3)

Tank Number Description Operable Unit l_mrmedAd_ AAMS "_Tri-Party 'Tri-Pm'ty
as identified in the Repogt _ Al_tcnmnt Unit
AAMS iLe_/_.Wn_ _

ii i , i i i

231-W-151-001 Settling 200-ZP-2 LFI_.M Z Plant EPA' CPI"
, ,,,, , ,q , t , ,,,,

231-W-151-002 Settling ..... 2O0-ZP-2 LFI/IRM,,,,, Z Plant EPA_
240-5-302 Catch Tank 200-RO-3 WMP S Plant a 3

7AI.-WRVault
,,, , , ,

7AI-WR-001 Uranium Remvery 200-UP-2 D & RC_ U Plmt _ CPP
,,, ,, i

241-WR-002 Uranium Recovery 200-UP-2 D & RCP U Plant 3 CPP

7AI-WR-003 Uranium Recovery 200-UP-2 D & RCP U Plant a CI_

241-WR-004 Uranium Recovery 200-UP-2 D & RCP U _.ant _ CPP
, ,,

7A1-WR-006 Uranium Recovery 200-UP-2 D & RCP U Plant a I _
241-WR.4)06 UraniumRecovery 200-UP-2 D & RCP U Plant 3 CPP (_, , ,,, ,,,,, , , ,,,, , ,

2AI-WR-O07 Uranium Recovery 200-131'-2 D & RCP U Plant a CI'P
i , i , ,, ,,,, , ,,, , iJ

t_ 241-WR-008 Uranium RecovmT 2OO-UP-2 D & RC]_ U Plant a CPP,, , ,,,, ,, ,,,

,_ m-WRy09 Ur._.mx_y zoo-ue-z Os_RC_ u_ " c_ Z

241-A-3E2B Catch Tank 200-PO-5 SSTCPs _ ,_

, , , H, , , i i ,

7A1-B-301 C.atd_Tank 200-BP-7 _ B In.ant _ RFTm

_AI.B-302B Catch Tank 2EO-BP-6 SSTCP B Plant a Clap

7A1-B-361 Settling 200-BP-6 RIe B Plant _ " CPP ._
ii

241-BX-30ZA Catch Tank 200-BP-7 SSTCP B Plant a RPP O

7A1-BX-30ZB Catch Tank 200-BP-6 SSTC_ B Plant 3 I

7AI-BX-302C Catch Tank 200-BP-6 SSTCP B Plant 3 s
i ,, , ,, ,,

241-C-3017 Catch Tank 200-PO-3 SSTCP PUREX 3

241-CX-70 Waste Handling 200-SO.-1 RI ._miwodm _

241-CX-71 Nteutral'mdion 200-SO-I RI S_miwm'ks _
, | i

7A1-CX-72 Experimental 200-SO-I RI Semiwod_ a

7A1-S-302A Catch Tank 200-RO-2 WMP S Plant _

241-S-302B CatchTank 2110-RO-4 WMP S Plant _
,, ,, , ,,

241-5X-302 Catch Tank 2EO-RO-2 WMP S Plant _

241-T-_lB e Catch Tank _-'I'P_ S_ T Plant _ 'RI_
,, , r ,, ,, ,, , ,, ,, i I

241-1"-361 Settrmg 200-TP-4 IRM/I_' T Plant " a
, ,, , ,, , , , ,,,

241-TX-3(Y2A Catch Tank 200-TP-5 SSIX_ T Plant :' RPP
...........



Table 3-I. Current Regulatory and Administrative Status of Miscellaneous Radioactive Waste Tanks. (Page 2 of 3)

=,

Tank Number ' Description Operable Unit Planned Action AAMS Tri-Party ' Tri-Party
as identified in the Report Agreement Agreement Unit
AAMS Lead Agency Catego O,

3 0

241-TX-302B Catch Tank 200-TP-5 SSTCP T Plant

241-TX-___BR Catch Tank 200-TP-2 g T Plant 1_ RppI

7A1-TX-302XI3 Catch Tank 200-TP-5 • T Plant Ecology I RPPI"e

7AI-TY-302A Catch Tank 21XbTP-5 SSTCP T Plant 3 Rppe

2A1-TY-302B Catch Tank 200-TP-5 SSWCP T Plant s RPP s

241-U-361 Settling 200-UP-2 IRM/LFI U Plant a CPP
3

241-Z-361 Settling 200-ZP-2 LFI/ERMIRM Z Plant CPP

7Al-Z-8 Settling 200.ZP-210 LFI/ERMIRM Z Plant , EPA 1 (-]'P;

244-BXR Vault 11 t_3

2A4-BXR-O01 Uranium Recovery 200-BP-7 SSTCP B Plant RPPe

2A4-BXR-002 Uranium Recovery 200-BP-7 SSTCP B Plant RPP; L'rl
L/_ ' 3 Z

_-] 244-BXR-O03 Uranium Recovery 200-BP-7 SSTCP B Plant RPP¢ t_rj

o" 7A4-BXR-011 Uranium Recovery 200-BP-7 SSTCP B Plant RPP; t_

2A4-TXR Vault ,

2A4-TXR-001 Uranium Recovery 200-TP-5 SSTCP T Plant Ecology I RPP l'e

244-TXR-002 Uranium Recovery i 200-TP-5 SSTCP T Plant Ecology I RPP I"e ._

244-TXR-003 Uranium Recovery ! 200-TP-5 SSTCP T Plant Ecology I
Rpp1..

o

244-UR Vault

244-UR-001 Uranium Recovery 200-UP-3 D & RCP U Plant 3 RPP;

244-UR-002 Uranium.Recovery 206-UP-3 D & RCP U Plant 3 Rppe

244-UR-003 Uranium Recovery 200-UP-3 D & RC'P U Plant 3 Rppe

244-UR-004 Uranium Recovery 200-UP-3 D & RC'P U Plant _ RPI_
3 3

270-E-1 Neutralization 200-BP-6 D & RCP B Plant



Table 3-I. CurrentRegulatory and Administrative Status of Miscellaneous Radioactive Waste Tanks. (Page 3 of 3)

Tank Number Description OperableUnit Planned Action AAMS [Tri-P_y LTri-Pady
as identifiedinthe Report Agreement Agreement Unit
AAMS LeadAgencyCategory

Z70-W Neutralization _ Ec°l°gy_ CI'PI

D&RCP Decommissioning and RCRA Closureprograms

SSTCP Single-ShellTank ClosureProgram
WMP Waste Management Program
RARA Radiation Area Remedial Action
RI Remedial Investigation

RPP RCRA past-practice
CPP CERCLA past-practice
TSD RCRA treatment,storageand disposal

1 Facility not initially listed in the Tri-party Agreement, however the facility was induded on 8/3/93, Change Number C-93-(15

(E_logy et al.1993b).

Z The AAMS reportsdeferredactionstotheWaste Management Program ineffectatthetimethe AAMS reportswere being [_

preparedbut isnow withinthe scopeofTank Waste RemediationSystem.

_] 3 Facility ii_ted in the Tri-Pm'ty Agreement, however, the lead agency or unlt category is not identified.

4 The AAMS reported deferred actions to the Single-Shell Tank Closure Program in effect at the time the/UMv[S reports were

being prepared but is now within the scope of both Tank Waste Remediation System and Environmental Restoration programs.

: 5 The B Plant AAMS states that this facility will be remediated as part of the Plant RI, however, Table 9-1 of the study indicates ._
that RARA and D&RCRA Closure programs will be involved. 0

6 Currently identified or proposed for inclusion in. the Tri-Party Agreement as a RCRA past pradice unit or undesignated that

would be changed to TSD category under changes to Milestone M-45-00 (Ecology et al. 1993c).

7 Also identified as 2A1-C-301C.

8 Also identified as 2A1-T-301.

9 These tanks are not discussed in the AAMS reports. Tank 2AI-TX-302BR is reported in Neilsen (1992) as a replacement tank for
2A1-TX-302B.

10 Approved change to the Tri-Party Aggreement, Change Number (=-93-04, redesignation of source waste management units in
200-ZP-1 to 200-ZP-2, and designate, 200-ZP-I as a groundwater operable unit (Ecology et al. 1993a).

ill Listed as a septictank intheTd-Party Agreement.
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4.0 ASSESSMENT OF SAFETY HAZARDS

This chapterprovidesa preliminaryassessmentof the potentialsafetyhazardsassociated
with the miscellaneoustanks. A final safety assessmentcannotbe completeduntil radiologicd
analysis or, at a minimum,a screeninglevel evaluationis conducted(see Section 7.2). This
section identifies the criteriaassociated with each safety issue andqualitativeassessment of the
probabilityof occurrence. Becauseof the uncertaintyassociated with the availabledata; risk
andprobabilitywill be presentedas high, moderate,or low. Table 4-1 presentsthe results of
this assessmentagainstthe safety criteriadiscussed in this section. Rationalefor the safety
ratings areprovided in AppendixA.

4.1 CHEMICAL SAFETY HAZARDS

This sectionprovides a preliminaryassessmentof the safety hazardsassociated with the
chemical componentsof the waste in the miscellaneous tanks. The following specific safety
hazards are assessed:

• HydrogenBuildup
• FerrocyanideExplosion
• Organic Salt Reactivity
• Flammabilityof TankContents
• Emissionof Vapors

Insufficientdataare availableto supportco_:=!usiveanalysisof these safety hazards;
however, preliminaryassessmentsare providedbased on criteriafor the safety issue, and data
availableto support the analysis.

Table 2-2 lists the single shell tankson Hanford's"watchlist." An associationbetween
these safety-issue tanksand themiscellaneous tanksis provided to identify wherea potential
safety concernmay exist. This is most applicableto catch tanks and vault tanks. Other
miscellaneous tankscovered in this reportwere not involved in the transferof waste between
tank farmsandprocessing plants. These other tanksusuallyreceived waste from processing
plants priorto disposal in cribsor wells.

4.1.1 Hydrogen Buildup

Background

Hydrogengeneration,reten":)n, andrelease createa potentialfor causing either a fire
or explosion if a high enoughconcentrationof hydrogen(and an oxidizersuch as nitrous
oxide) and ignitionsource are present. For the hydrogento burn, its concentrationmustbe
above the lower flammabilitylimit of 4% in air or of 3% in nitrousoxide (Babad1992). Of
the 177 single- and double-shellhighlevel waste storage tankson the HartfordSite, only 23
have been identifiedas havinga potentialto generateand release large enough quantitiesof
hydrogengas to pose an explosionhazard(see Table2-2 for watch list tanksassociated with
miscellaneous tanks). Tank241-SY-101 does exhibit cyclic gas release events (GREs). This
tankvents accumulatedgases at concentrationsabove 25% of the lower flammabilitylimitover
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a period of minutes to hours every 100 - 140 days. Only two of the other 20 hydrogentanks
have indicatedany evidenceof cyclic GREs, although instrumentationfor hydrogenand
pressuremeasurementshas nottraditionallybeen installedon those tanks.

An extremecase of hydrogengenerationis experiencedwhen a hard salt-cakelayer
builds over sludge. Generatedhydrogengas remainstrappeduntil sufficient quantitybuilds
and thatgas is forced through the salt cakes.

Laboratorystudieshave not been able to replicatethe actual conditionsand materials
causinghydrogengas generation;however, as describedbelow, the combinationof radioactive
decay energyand hydrogen-containingcompounds(water and organics) results in radiolysisof
the hydrogen.

HydrogenBuildupin MiscellaneousTanks

Informationon the sludgeand supernatantcompositionin the 50 miscellaneous tanks
suggests that there is very little potentialfor hydrogengenerationto result in a GRE. This is
due, in part,to the high ratio of void volume to waste volume. Also, it is suggested in an
internalletterbetween Rockwell Internationalemployees (AppendixD, page D-3) that the
waste concentrationof radionuclidesin 78% of the tanksneeds to be greaterthan 0.03 Ci/l to
reach a 4% lower flammabilitylimit. The void volume to waste volume ratio issue applies
only in cases where tanksarenot ventilated, which is thecase for all of the miscellaneous
tankswhich are isolated. Wheretanksareventilated,highratesof hydrogengenerationare
needed to causehydrogenbuildup.

Tanks241-C-301,241-T-301B, and 241-TX-302A are identified in a November 14,
1986 memo as candidatesfor hydrogensampling(AppendixD, page D-3). Information
received to date indicatesthattanks241-B-301,241-B-361,241-U-361,241-T-361,241-T-
301B, 270-W, and 241-W-151-002 have a substantialvolume of sludge or supernatantthat
might presenta problemwithvoid volume. These tankshave void volumes from about33%
to 0%, and the availableinformationon radionuclideconcentrationindicatesactivity in the
millicuriesper liter range. The vault tanksall have void volumes of greaterthan 50%, with
some of the vault tanksbeing listed as empty (241-WRvault). The expected radionuclide
concentrationis also in the range of microcuriesper liter. The 241-CX-71 and 241-CX-72
tankshave sludge and supernatantradionuclideconcentrationsin the microcuriesper liter
range.

Based on the datapresentedwithin this reportwith respectto both tankvoid volumes
" and radionuclideconcentration,hydrogengas generationin the miscellaneous tanksoccurs at

very low levels. However, there is some uncertaintyover the existing configurationof risers
and lines associated with the miscellaneoustanks;i.e., it is conceivablethat certain well-sealed
risers couldallow for elevated levels of hydrogento collect and exceed 25% of the Lower
FlammabilityLimit (LFL). Hydrogenbuildupunde_such a scenario would not cause a major
hazard(dangerof tank ruptureor majorrelease of radionuclidesin the event of fire or
explosion)due to the limited quantitiesof hydrogen involved. It is conceivablethat a safety
hazardto personnelcould exist when opening a riseron a tankthat has been sealed for an
extendedperiod of time. Accordingly,safety precautions(non-sparkingtools, groundingof
components,etc.) should be taken in the vicinity of the miscellaneoustanks
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4.1.2 Ferrocyanlde

To accommodatea need for additionalstoragecapacityduringthe 1950's, ferrocyanide
scavengingprocessingwas used to convertsolubleradiocesiumin aqueouswastes to an
insolublespecies that was thenseparatedfrom the liquid, thus allowing additionalaqueous
waste to be sent to a soil column(crib)without exceeding the specificationsfor release of
radionuclides. Several differentscavengingprocesseswere used, anda large quantityof
cesium-richwaste exists with a variety of ferrocyanidecompositions. This waste is in the
single shell tanks(SSTs). Although ferrocyanidesare stable in solution, an explosionrisk
exists at elevated temperaturesin the presenceof oxidizerslike nitrates. Large quantitiesof
nitrates arepresent in the SSTs. Studieshave indicatedthe following general information:

1. Low tanktemperaturesand the lack of heat from radionuclidedecay precludepotential
ferrocyanidereactions. Wastes mustbe dry and above 250°C to pose any risk.

2. Ferrocyanidewaste containingat least 22% waterwill precludepropagationof a
ferrocyanide-nitratereaction.

3. U and T plant wastes, representingabout80_ of the waste inventory, are sufficiently
diluted with inert materialso that they are nonreactivewhen heated, even when dry.
Ferrocyanidecontentmustbe above 8% to pose atJyrisk and it is doubtfulthat such
high concentrationscouldbe attainedin the miscellaneoustanks.

4. In-tankaginghas occurredto significantlylower the fuel values (reactivity)to a level
comparablewith the U plantprocess wastes. C TankFarmtanksC-109 andC-112
showed at least an orderof magnitudereductionof fuel value in recent analyses.

5. Recent researchhas indicatedthat the perceivedrisk associatedwith ferrocyanidetanks
has been overrated. Administrativeactions to removemany ferrocyanidetanks from
the watchlist are underway(Babad1992, Cash et al. 1993).

Ferrocvanidein MiscellaneousTanks

The 50 miscellaneoustanksare all believed to be at ambienttemperature(55°F to
65°F) although they are not instrumented(ProskandSmith 1986). Sludge moisturecontentis
not knownfor all the tanks. Fromthe availableinformation,only small pockets of
ferrocyanide/nitratesmay exist in certaincatchtanksor possibly one or two of the 241-WR
Vault tanks. Estimatedcomparativerisks are provided in Table 4-1 for the ferrocyanideissue.
Severaltanksmay have received ferrocyanidewaste; however, it is unlikely that sufficient
waste was dischargedto accumulate1000 gmoles ferrocyanide,and moisturecontentis likely
high enough and temperatureis low enoughin these tanksto precludea significant risk.
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4.1.3 Reactivity Due to Organic Salts

Reactivitydue to organic salts is a safety issue identifiedfor eight SSTs. Three
. parametersmustbe met by the tankwater to pose a risk due to organic salts (Babadet al.

1993):

1) Total organic carbon (TOC) above 3%
2) Moisturelevel below 20%
3) Tank temperatureabove 85_

If an exothermicreactionof the organicsalts is sufficientto initiatecombustion,an
uncontrolledrelease of radionuclidesto the environmentmight possibly occur. The available
datado not allow any preliminaryfindings on this safety issue. The high sodiumsalt content
of all the waste generatingprocesses, the high radiologicalcontentof some of the tanks, and
the previousstabilizationactivities withthe removalof most of the liquid in some of the
miscellaneoustanksmeanthatthis safety issue is of concern.

4.1.4 Flammability

The presenceof solvents, such as kerosene, indicatesthat flammabilitymay be a real
concernfor future activities in tank farm remediationactivities. In particular, activities
associated with the 241-C-103 SST characterizationhave highlightedthis concern. The tank
was found to contain a liquid layerof organic material thatpresentsthe potentialfor
combustionif an ignitionsource is provided (Hanlon 1993). With exceptionof empty tanks
such as 241-CX-70, 241-S-302B, 241-TY-302B, manyof the 241-WRvault tanks, andthe
neutralizationtanks (which never receivedflammablesolvents), all the restof the miscellaneous
tankscouldconceivablyhave received enoughflammablematerials to presenta definable
flammabilityrisk. However, a low risk is assumed becausethe,reis no documentation
indicatingdisposalof organic solvents into the miscellaneoustanks.

4.1.5 Vapor Emissions

The chemicalcontents in both SSTs andDSTs at the Hanford Sitehave shown adequate
volatilityto requirea proactiveengineeringapproachto mitigationof potentialemployee
exposure(Hanlon 1993). Specific gaseous emissions in the C, BX, and BY tank farmshave
been classified as noxiousvaporsor odors that exceed OccupationalSafety and Health
(OSHA), NationalIndustrialOccupationalSafety and Health (NIOSH), and American
Conferenceof GovernmentalIndustrialHygienists (ACGIH)permissibleexposurelevels
(PELs)or thresholdlimit values (TLVs). These releaseshave resultedin a concern for worker
safety, and when work is accomplishedat these tankfarms, the workers arerequiredto wear
fresh air respirators(Babad1992). Workersafety concerns areprimarily a problemwith
passively ventilatedtanks.

The vaporsassocia_'_lwith the tanksat Hanfordincludebothvolatile organic and
inorganicmaterialsincluding:

* Lightmolecular weight organic compoundssuch as acetoneand possibly carbon
tetrachloride;
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• High molecularweight organic compoundssuch as kerosene (normalparaffin
hydrocarbons)andtributylphosphate;

• Nitrous oxide andpossiblyother oxides of nitrogen;

• Allegedly, hydrogencyanideand hydrogensulfide;

• Ammonia

Each of these vapor emission issueshas been identifiedfor single shell tanks, andby
extension,presentsa potentialsafety issue associatedwith any occupationalinteractionwith the
miscellaneoustanks. Resolutionof tank vapor issues is currentlyunderconsideration
(Osborne1992). Preliminaryfindingsindicateseveral potentialsafety concerns associated with
this issue:

• Flammable/explosivevapor is potentiallyassociatedwiththe high quantityof
solvents used in theREDOX and PUREXprocesses. Some of these solvents
may have reachedmiscellaneoustanksthroughwaste transfers.

• Wastes routedto single anddoubleshell tankswere treatedwith causticto
maintaina basic pH (pH> 7.0) in the tanks. Although operationalprotocols
were designedto avoid acidic conditionswithin tanksby adjustingthe pH to a
level higherthan 9.0, with the obvious exceptionof tanksmeant for acidic waste
handling, such as the vault tanksand neutralizationtanks,no guarantee exists
that these conditionsdid not arise in the miscellaneous tanks. If the pH of any
of the miscellaneoustanksis less than 7.0, anda cyanide solution is present
within the tank,then hydrogencyanidegas couldbe present in high enough
concentrationsto presentoccupationalrisk duringactivitiesperformedin the
immediateproximityof the tanks. Both acids andferrocyanidesare knownto
have been present within the 241-WR vault.

• The volatile organic and ammoniaconcentrationof the vaporswithin the
miscellaneoustankscannotbe evaluatedbased on existing information;however,
similaritywith the SST waste indicatesthatthis is likely a concernas respiratory
protectionhas occasionallybeen requiredfor work in the vicinity of the SSTs.

4.2TANK/VAULT INTEGRITY

All of the catch tanks are constructedof carbonsteel and the neutralizationtanks are
stainless steel. All were buriedin the groundand for some periodof their lifetime they went
without cathodic corrosionprotection. All areat least 40 yearsold and some are older. Welds
will not have held up as well as the tanksthemselves. Steel tanks aregenerally designedfor a
limited lifetime, thus, all catchtanks areconsidered to be of questionableintegrity. While they
have probablyalways containedliquid and solids with a basic pH, this is not certain. If some
contentswere acidic, there will havebeen corrosionon the inside of the tanks. For example,
tank 241-TX-302BRsustainedacid damageand was replacedby 24I-TX-302B in the early
1950's. However, they are assigneda low probabilityof being a safety issue, because they
have been isolatedand stabilized.
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Four of the settlingtanksare of reinforcedconcreteandone is of uncertain
construction. The concrete tanksmay haveheld up betterthan the steel tanksbut there is too
muchuncertaintyto suggest that there is no possibilityof a leak in any of these tanks.

Vaulttanksare all in doublecontainment,but there is no suggestionin the data which
was availablethat thedouble containmentwas _tsedto betterguaranteethat tank contentswould
not leak. There are instanceswherethe vaults (whichacted as secondarycontainment)
apparentlyfilled with waste materials. There is at least one historicalincidentwhere evidence
of liquid intrustioninto a vault is reported(AppendixD, page D-9). From the viewpointof
workersafety, this sort of doublecontainmenthas no value. The vault tanks themselves are,
like the catchtanks, questionable.

The hazardto personnelresultingfrom tankcollapse is low becausethe tanksare
buried. Heavy equipmentshouldbe restrictedfrom areas immediatelyabove andadjacentto
the tanks in orderto furtherminimizestructuralfailure.

4.3 NUCLEAR SAFETY ISSUES

Tho purposeof this section is to identify the pertinentnuclear safety issues andto
addressthese to the extentpermittedby the technical informationavailablefor the 50
miscellaneous waste tanks.

Nuclear safety issues fall into two categories: (1) criticality safety issues, and (2) health
physics and radiologicalprotectionissues. An exampleof a typical radiologicalprotection
issue is the considerationof potentialradiationexposurethat a workermay receive while in the
vicinity of a tank. A typical criticalitysafety issue might addresscriticalityof a processor
operationdue to a hypotheticalaccidentcondition,where the process or operationwould
otherwiseremain subcriticalundernormalconditions.

4.3.1 Safety Issues Involving Criticality Safety

The issue concerningcriticalitysafety of the miscellaneoustanks is the preventionof an
inadvertentnuclear chainreactionin the tank waste. The potentialfor criticalitydependsupon
a numberof factors:(1) the amountandconcentrationof fissile isotopes present, (2) the
amountof moderatingmaterialpresent, (3) the quantitiesandnuclear propertiesof other
constituentspresentin termsof neutronabsorptionand neutronscattering,(4) the distribution
of the constituentsin the waste, and (5) the geometricshape of the waste.

A waste tankcan be approximatedby a conservative, idealizedsystem. In this case,
the physical systemis an aqueoussolutionof 2_Pureflectedby an infinitethickness of water.
The single-parameterlimits for this systemare as follows (Thomas 1978): 510 grams2_u, an
areal density of 0.25 gramsper square centimeter,anda concentrationof 7 grams_Pu per
liter of solution. Should any one of these unconstrainedlimit_be exceeded, constraintsmust
be appliedto the systemto ensure subcriticality. Additic_ai constraintsmay include
considerationof other single-parameterlimits or one or more of the following:

* limits on hydrogen-to-plutoniumatomicratiosand plutoniumconcentrations,
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s limits on minimumconcentrationsof materialsthat actas neutron absorbers,

• limits on nuclideconcentrationsof good neutronscatterersinterspersedwith
fissile nuclides

• limits on system shapeanddimensions.

For this assessment,the miscellaneoustanksof interestare the ones thatcontainfissile
radionuclidesof uraniumand plutonium. For the 50 miscellaneous waste tanks, limited
characterizationdataregardingthe radionuclidecontentis availablefor 32 tanks. Evaluationof
the limitedwaste characterizationdatafor these tanksindicatesthat a majorityof the
miscellaneous tankscontain fissile radlonuclides. A preliminarylisting is providedin
Table42.

Adequateassessmentof criticalitysafety relies extensively uponthe availabilityof waste
compositionandwaste form data. As mentionedearlier, these dataare ratherlimited. This
has placed a substantiallimitationon the scoping assessment thatcan be performedto address
the issue of criticalitysafety on a tank-by-tankbasis.

Catchtankscollecteddrainage, spills leakage, line flushes, encasementdrainage,and
other miscellaneousliquids, such as rainwaterthatentereda diversionbox. The catch tanks
received effluentfrom the diversionboxes. The datasheetsprovidedin AppendixA indicate
the radionuclidecontentof the catchtanks. The fissile nuclide contentappearsto be well
below the subcriticallimits for our unconstrainedsystem.

Preliminaryfindingsindicatethatthe fissile nuclide contentfor the vault tanks is well
below the subcriticallimits for an unconstrainedsystem. A 1977 Battellestudypresentedthe
criticality safety considerationsfor emptyingthe two tanks in the 231-W-151 vault (Davenport
1977). The studyconcludedthat the two tankscouldbe emptiedif the safety precautionswere
followed.

Settling tanksreceived alkalineor neutralized low salt, aqueous waste from the various
processing plants andprovidedan opportunityfor settlingof suspendedsolids priorto the
aqueous waste's overflow into a reverse well or cribs.

On the basis of waste characterizationdatafor the 241-Z-361 tank, the 241-Z-361 tank
is expectedto cont_tinbetween 35 and76 kilogramsof plutonium. (This estimateis based
upon uncertaintiesin the tankfloor areal densitythat rangefrom 0.11 to 0.24 gramsper square
centimeter)(CarterandBrown 1976). Obviously,the estimatedmass of plutoniumpresentin
the tankexceeds t_e unconstrained(single-parameter_limit, which is the minimumcritical mass
of plutoniumnecessaryfor criticalityunderthe ide: conditionsfor geometricshapeandwaste
composition. However, furtherevaluationrevealedthat other criteriafor criticality in the
waste (i.e., approachingidealized conditions)were absenteven underaccidentconditions.

Plutoniumconcentrationfor the waste samplesfrom tank241-Z-361 is less than one
gram plutoniumper liter (Davenportet al. 1977). The secondpartyreview concludedthat the
potentialfor criticality was acceptablylow given that the samples are representativeof the
plutoniumconcentrationin the overall tank.
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The experimentaltankwas used to studythe characteristicsof self-concentratingwaste
from the PUREXprocess. The potentialfor a criticality incidentin tank241-CX-72 has been
evaluatedandwould not occur undercredible circumstances. It is not recommendedthat the
waste in this tank be exposed to wateror to othermoderatingmaterialsuntilsamplinghas
confirmedthe lack of criticalitypotential(Ludowise 1990).

Considerationof criticalitysafety for proposedactions involving pre-treatmentand
off-loadingof waste will requirefurtherevaluationusing adequatecharacterizationdata.

4.3.2 Safety Issues Involving Health Physics and Radiologicai Protection

Safety issues associatedwithhealthphysics andradiologicalprotectionare concerned
with materialsemittingionizing radiationand its effects uponpersonnel. From a radiological
point of view, the miscellaneoustanksof interestare the ones that contain radionuclides.
These are groupedinto three categoriesaccordingto the formof storedwaste:

1) Tankswith sludge.
2) Tankswith supernatant.
3) Tankswith both sludgeand supernatant.

A numberof miscellaneoustanksfor which characterizationwork has not been
performed or documentedare expectedto containradionuclidesbased upon their operating
history. These include 241-WR-001through241-WR-005and the 302 series catchtanks. The
302 series catchtanksreceived drainagefrom differentdiversionboxes andcan thereforebe
expectedto containsmall amounts of variousradionuclides. This is especiallytrue of catch
tank 240-S-302, which receivedwaste from the 222-S laboratorywherea wide variety of
radionuclideswere handled. In addition,the unplannedreleases identifiedin Section 2.2 of
this reportprovidean indicationof tankswhich received a high quantityof radioactivewaste.

The rangeof radiologicalsafety issues associated with normaloperations(i.e. present
state) is very limited. These can be addressedby a regular monitoringprogramto checkand
documentradiationlevels, wherewarranted,andpost the contaminationlevels above grade, at
the tanksurface, in the vicinity of the tankor vault, or anywhere site workersmay require
access. The objective is to maintainpersonnelradiationexposure well below the regulatory
dose limits. Controlled access may be requiredin areas wherethe radiationlevel is high
enoughto presentthe possibilityfor a workerto accumulatea yearly effective dose above the
limits/administrativelevels set forthin DOE's RadiologicalControlManual (DOE 1992) and
the WHC RadiationProtection(WHC 1988).

High radiationlevels could potentiallyoccur at vault231-W-151, where ambient
radiationlevels of 10 mR/hrand 100 mR/hrhave been measuredat the hatch cover opening
and the tanktops, respectively. Applying a nominal qualityfactorof 1, a workercould
conceivablyaccumulatea dose equivalentof 2,000 mrem (milli-Rem) in one year (2000 hours)
workingat the hatch cover opening, or 20,000 mremif workingwithin the vault. 2,000 mrem
is the AdministrativeCont:ol Level establishedfor all DOE activities, and 20,000 mrem is four
times higherthan the regulatorydose limit of 5,000 mremper yearfor occupationalworkers.

The tankshave numerouspipingconnections to labs, diversion boxes, measuring
instruments,and other tanks. Most of these, however, havebeen sealed off, and any releases
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through the remainingconnectionsare likely to be insignificant. Such releasescould only
occur from tankscontainingsupernatant,which is subjectto evaporation, Sludgewaste could
also be subjectto such a scenario, butonly if the waste is leachableandsufficientamountsof
moisturecan enter the tank throughleaks or pipingconnections. In such cases, cesium is
expectedto be presentin larger quantitiesin the supernatantsince it is more soluble than the
other radionuclides.

The potential for accidentalreleasesnot associatedwith transferactivitiesis also very
limited assuminggood tankintegrity. The tanksare all below gradeand some are protectedby
concretevaults. Tornados,tornado-generatedmissiles, andother similar occurrencesare
thereforenot likely hazards. Seismic qualificationof these tankshas not been performed;
however the tanksare in a low magnitudeseismic zone, as defined in HanfordPlant Standard
SDC 4.1, Civil-ArchDesign Criteria,andare buried in relativelydry granular soils which
would absorbmost of the forces duringa seismic event. Therefore, the potentialfor a seismic
relatedfailure is low. However, tankswhichhave experiencedsignificant degradationdue to
corrosion may collapse duringa seismic event. Any release associatedwith this event would
be limited to surroundingsoils andthe hazardto personnelis very low.

Any waste removalor decontaminationanddisassemblyoperationswill present
significantly increasedradiationexposurehazards. Waste transferoperationswill have to
guard againstaccidentalspills of waste containingradionuclidesandprovideworkerswith
adequateprotectionin case spills occur.

4.3.3 Heat Generation

Heat generationis of concern when high concentrationsof radionuclidesare present,
chiefly 137Csand9°Sr. At issue are concernsaboutthe structuralintegrityof the tank shell and
the concretestructure. Withrespectto both SSTs and DSTs, the temperatureof concern is
148°C (300°F) which is the upperoperatinglimit.

Withthe possible exception of the 241-CX-72 tank, all the miscellaneoustanksappear
to be at ambienttemperature. Radionuclideheatingappearsto be at equilibriumwith the
environment. Because the half-lives of both cesium andstrontiumare approximately30 years,
the accumulatedwaste in the varioustankshas gone throughabout one half-lifeof decay. Heat
reductionmay also be attributedto nearlytotaldecay of the very short-lived,but high heat-
producingisotopes.

4.4 SAFETY ANALYSIS RESULTS

Based on the availabledata, potentialsafety issues have been estimatedand are
presentedin Table 4-1. The availabledatato evaluatethe tanksallowed only a qualitative
assessmentof tankcontents. When the datawas consideredfor each potential issue, it was
found thatmore informationwas needed in almost every case before a well-defined assessment
couldbe made.

The rankingof risk; low, moderateand high, is very subjective. Tankswhich are
empty andmonitoredfor intrusion are consideredto have no risk. Low risk has also been
assigned to tankswhich could conceivablyhave received a waste which wouldpromulgatethe
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safety issue where there is confidencethat the quantityand/or concentrationis sufficientlylow
to precludean accidentscenario. A moderateclassificationindicatesthatthere is confidence
that the primaryconditionsof a safety issue may be met; however, other criteria, such as
temperatureor moisturelevel, are unlikely. A high classification is providedfor those tanks
withdocumentedprocess knowledge or samplingandanalysisresultswhich indicatethat all
conditionsnecessaryfor the safety categoryare present. These classifications are limitedto
monitoringand surveillance activities. Intrusiveactivities, such as sampling, will require
hazardassessmentand safety evaluationbased on the plannedactivity andtank contents.

Fromthe tabulardata presented, it is possible to select a few tankswhich have a higher
potentialfor concernthan the mainbody of tanks. This methodologycouldbe used to
establish a roughprioritylist for furtherevaluationof these tanks;however, it shouldbe clear
thata realisticevaluationof the safety of these tankswill requiremore data on tank contents
and the processesoccurringwithinthe tanks.
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Table 4-1. PotentialSafetylmmes. (Sheet I of 3)

I

T.nk Hy_ Bum_ F_de OmmcSatsm.m.mbmt_v.po¢_ T.ak_ _ S.fetyRadiaosi_mard
i,,, , ,,,,, • , i ,m,l i, • ,,, i,

24 I-A-302B Low Low Moderate Low Low Low Low Moderate

241-13-301 Low Low Moderate Low Low _ Low M_

241-B-302B Low Low Moderate Low Low Low Low Low
,, ,, • ,,,, |

24 I-BX-302A Low I_ Moderate Low Low Low Low Low

241-BX-302B Low Low Moderate Low Low Low Low Low

241-BX-302C Low Low Moderate Low Low Low Low Low

241-C-301 low Low Moderate Low Low Low Low Moderate A
I I

/

240-S-302 Low Low Moderate Low Low High Low Low,-- r-,
iii

,_ 241-S-302A Low Low Modende Low Low High Low Modm'ate t'_z

241-S-302B None None None None None Noae None Neae ._241-SX-." Low Low Moderate Low Low Low Low Low

241-T-301B Low Low Moderate Low Low Low Low Moderate

241-TX-302A Low Low Moderate Low Low High Iow Low o
i ii i ,,

241-TX-302B " Low Low Moderate Low Low Low' Low Modem_
, ii ,, i i

241-TX-302-BR Low Low Moderate Low Low Low ! low Moderate

241-TX-302XB Low Low Moderate Low Low Low Low Low
i iii i

24 I-TY-307.A Low Low Modelate Low Low Low Low Low

24I-TY-302B None None None None Neae Neae Ncme Neae

241-CX-71 Moderate/High Low High Low High Low Low lragh

............... I No,,, Lo,, _ m_241-CX-72 Low None Low None L_..... H



Table 4-1. Potential Safety Issues. (Sheet 2 of 3)

Tank Ferrocyanide Salts Tank

270-E-1 Low Low Moderate Low Low High Low Low

270-W Low Low Moderate tow Low High Low Low

241-B-361 Moderate Low Moderate Low Moderate Low Moderate High

241-T-361 Moderate Low Moderate Low M(xlaate Low Moderate High

241-U-361 Moderate Low Moderate Low Moderate Low Low IEtgh

24 I-Z-8 Low Low Moderate Low Low Low Modes'ate High _

-Z-361 tow Low Mo_ Low Mo_ Low Mo_ _ 0

-CX-70 None None None None None None Note Nene '_mZ
d_

244-BXR-011 Low Low Low Low Moderate Low Low Moderatecr 244-BXR-O01 Low Low Low Low Moderate Low Low Mmleam

244-BXR-002 Low Low Low Low Moderate Low Low Moderate

244-BXR-003 Low Low Low Low Moderate Low Low Moden_ o

244-TXR-001 Low Low Low _ Moderate High Low M_

244-TXR-002 Low Low Low Low Modaate Low Low Modmte

244-TXR-003 Low Low Low Low Moderate Low Low Modemte

244-UR-001 Low None Low Low Low Low/Moderate Low High

244-UR-002 Low None Low Low Low Low High

Low None Low Low Low Low

244-UR-004 None None None None Modentte High Nm_ tfigh

?.3I-W-151-001 Low None Low Low Low Low Low
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Table 4-1. Potential Safety Issues. (Sheet 3 of 3)

Tank .Hydrogen Buildup Ferrocyanide Organic Salts Flammability Vapor Emissio_ Tank In.tegrity Criticality Safety!Radiological Hazardi

23 l-W- 151-002 Low None Low Low Low tow Low Moderate

24 I-WR-001 LOw LOw Low LOw LOw High Low Low

241-WR-002 Low Low LOw Low Low Low Low Low

241-WR-003 LOw None Low LOw LOw High Low Low

24I-WR-004 Low None Low Low Low High Low Low

241-WR-005 Low None Low Low Low Low Low Low

241-WR-006 Low None None Low Low Low Low , Low

24I-WR-007 Low None Low LOw LOw Low Low Low ,_
Z

L, 24 I-WR-008 Low None Low Low Low Low Low Low

241-WR-4309 Low None LOw low Low Low Low Low
| •

Note: _ .
ITank 241-TX-302B replaced tank 241-TX-302BR because 241-TX-302BR was damaged by acid. ._

O
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Table 4-2. Miscellaneous Waste Tanks Contaminated With Fissile Radionuclides.

TANK

Catch Tank 241-A-302B
Catch Tank 241-B-301
Catch Tank 241-B-302B
Catch Tank 241-BX-302A
Catch Tank 241-BX-302B
Catch Tank 241-BX-302C
Catch Tank 241-C-301
Catch Tank 240-S-302
Catch Tank 241-S-302A
Catch Tank 241-S-302B
Catch Tank 241-SX-302
Catch Tank 241-T-301B
Catch Tank 241-TX-302A
Catch Tank 241-TX-302XB
Catch Tank 241-TY-302A
Catch Tank 241-TY-302B
Catch Tank 241-TX-302B
Catch Tank 241-TX-302BR
Vault Tank 231-W-151-001
Vault Tallk 231-W-151-002
Vault Tank 244-BXR-011
Vault Tank 244-BXR-002
Vault Tank 244-TXR-002
Vault Tank 244-UR-002

Settling Tank 241-B-361
Settling Tank 241-T-361
Settling Tank 241-U-361
Settling Tank 241-Z-361
Settling Tank 241-Z-8
Neutralization Tank 241-CX-71

Experimental Tank 241-CX-72
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5.0 MONITORING AND CHARACTERIZATION CONSIDERATIONS

There are a numberof physical constraintswhichshould be consideredpriorto initiating
any monitoringor characterizationof the miscellaneousinactiveundergroundradioactivewaste
tanks. The following sections summarizethese considerationswith regard to tankaccess,
monitoring,and characterization.

$.1 TANK ACCESS CONSIDERATIONS

Tankaccess considerationscan be groupedinto externaland internal issues. External
issues includethe natureand locationof physical obstaclesthat may hinderor complicateaccess
for monitoring andcharacterizationpurposes. Some tank access activitiesmay be restricteddue
to administrativecontrolsin the proximityof other hazards(e.g., vehical access prohibited,only
non-sparkingtools permittedor drillingand digging prohibited,etc.). Physical obstacles include
nearbybuildings,fences, tankriser layout, soil berms, utilitiesand vault covers. Based on a
brief field reconnaissance,thereare few obstaclesthatwouldhindertankaccess.Elevenof the
catchtanksare locatedwithinthe fencingof their respectivetankfarms. Thereappearto beno
physicalobstacleswithinthe tankfarmsor nearthesetanksto hindertankaccess.Twelvetanks
(5 catchtanks,5 settlingtanks,241-CX-70,and241-CX-71)arelocatedwithinradiologically
controlledareasthataremarkedbysinglechainfencesaroundthetanks. Settlingtank241-T-
361 doesnothavea fencearoundit. Tank241-A-302Bislocatedon a steepinclinejustoutside
of the easternboundaryfenceof the A TankFarm,whichmay causeproblemsfor some
sampling techniques. Two tanks are located within facility fences: 241-Z-361 at Z Plant and =
240-S-302 at S Plant. Three tanks have buried risers: 270-E-1 and 241-TX-302BRhave risers
buried approximately 1 ft and 4 ft below grade, respectively, and 270-W is located beneath
building 2715-UA. An enclosurehas been built above tank 241-CX-72. The 244-BXR, 244-
TXR, and 244-UR vaults are also located within tank farm fences; access to the 241-WR vault
is unrestricted. All of the vaults are weather covered.

Internaltankaccess is currentlypreventedby blindflanges on the tank access risers and
weather-proofcovers on the vaultswhich were installedduringthe tank interimisolation
projectsof the earlyto mid 1980's. Typical examples of these mechanicalbarriersare shown in
Figures 2-18 to 2-20. Removal and replacementof these barriersis a considerationfor any
potential tank access effort.

Tank access riseravailability and diameterwere reviewed as potential limitingfactors in
the ability to use various in-tank sampling methods which are summarizedin Appendix C. This
review was based on an examination of as-builtdrawings from ProjectB-231 and other isolation
projects, tank design drawings, and a brief field reconnaissanceGable 5-1). A total of 25
tanks, mainly the catch tanks and settling tanks, have above-groundtank access risers. Access
to these tanks is restrictedby blind flanges on the access risers. These tanks all have at least
two 4-inch diameter or larger access risers(Table 5-1). These risers should be sufficient to
allow any of the sampling methods discussed in Appendix C to be used on these tanks.
However, some risers may not be usable due to instrumentaitonlocated in the riser. The waste
solids from one of these tanks, 241-CX-70, was sampled and analyzed in September 1991
(DOE-RL 1993d).
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The 20 tanks and their associated sumps which are enclosed in the 244-BXR, 244-TXR,
244-UR, and 241-WR vaults are currently below grade and have been interim isolated with
weather covers placed over the cement cover blocks as shown in Figure 2-19. The vault tanks
and sumps appear to have 6-inch and/or 4-inch diameter access risers below grade. Access to
the vault tank and sump risers may limit selection of potential sampling methods. Analytical
data in Neilsen (1992) indicates that several of the vault tanks have been sampled in the past.

The 231-W-151 vault does not appear to have any dedicated sampling risers for tanks
001 or 002. The tanks are located inside the vault, with possibly only two 6-inch steam risers
extending outside of the vault.

Five of the miscellaneous tanks have speci_ access considerations. Tanks 241-CX-71
and 241-CX-72, which contain waste materials, were filled with grout in 1986 (Rymarz and
Speer 1991, Neilsen 1992). A solids sample from tank 241-CX-71 was obtained in October
1990 (DOE-RL 1993d). The grout removal and sampling plans for tank 241-CX-72 have been
abandoned and any sampling or cleanup of the tank has been deferred to the CERCLA operable
unit activities (DOF,RL 1993d). The risers of neutralization tanks 270-E-1 and 270-W have
been isolated approximately 1-foot below grade (Rymarz and Speer 1991, Neilsen 1992), and
building 2715-UA has been built over neutralization tank 270-W (Reference drawing
H-2-71678). The risers of catch tank 241-TX-302BR were cut a minimum of 4 feet below
grade and either filled with sand or sealed when the tank was abandoned in 1954
(Reference-drawing H-2-2536).

5.2 TANK MONITORING CONSIDERATIONS

During isolation, all of the tank monitoring instruments were removed, with the
exception of catch tank 241-TX-302B, which had a new manual reel tape installed on a 4-inch
riser on July 16, 1993 (I-lanlon 1994). Catch tank 241-A-302B, isolated during project B-138,
has an instrument assembly (which appears to be broken) attached to a 4-inch riser. Four tanks:
241-A-302B, 241-S-302, 241-S-302A and 241-TX-302B, are currently monitored on a da_iy
basis and the waste volumes are summarized in monthly reports (Ha,don 1994).

For liquid or sludge level monitoring of the catch tanks and settling tanks, the blind
flanges would have to removed and monitoring instrumentation placed in the tanks. None of the
tanks appear to have had associated dry wells for leak detection. Leak detection of the catch
tanks and settling tanks was performed by monitoring liquid level measurements and the use of
in-tank photographs. All of the vaults have been isolated with a weather cover and there are no
tank risers above grade. To monitor any of the vaults, the weather cover would have to be
removed and monitoring instruments placed in the tanks and sumps.

According to isolation records, two catch tanks, 241-S-302B and 241-TY-302B, were
reported empty and would not need to be monitored. A third tank, 241-CX-70, has been
emptied and air dried, and also would not need to be monitored. Two other tanks, 241-CX-71
and 241-CX-72, have been filled with grout. Tank 241-S-302A is also partially filled with
grout.

5-2
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$.3 TANK CHARACTERIZATION CONSIDERATIONS

This section focuses on issues concerning the nature of the materials in the tanks and
possible characterization limitations of the miscellaneous tanks. Specific sampling methods for
characterizing the liquid/sludge in the tanks are summarized in Appendix C. Although the best
available data concerning the current volume of liquids and solids in the miscellaneous tanks is •
presented in this report, the accuracy of this information should be field verified prior to any
intrusive characterization activity.

According to the isolation project records, the sludge found in the miscellaneous tanks
varies from soft sludge to coarse gravel-like material, with many of the tanks containing sludge
with a pudding-like consistency. Previous sampling programs involving the SSTs and DSTs
have encountered problems when sampling sludge with a consistency of pudding. Sampling
equipment that is able to sample pudding-like material is currently being tested by PNL.
Testing is scheduled to be completed in December 1993 or January 1994. If the new techniques
for sampling the sludge work well in the SSTs and DSTs, they should be able to be
implemented during any sampling of the miscellaneous tanks.

A limiting factor for supernate liquid sampling is the amount of supernate left in the
tanks during isolation. Isolation criteria called for leaving less than 400 gal or 4-inches of
supernate in the tanks. Of the miscellaneous tanks that contain supernate, fifteen tanks and 4
sumps (Table 2-3) were isolated with less than 4-inches of supernate. The current technique for
sampling supernate liquids is the drop bottle method (Appendix C). The limitation of this
method is the drop bottle is 4-1/2 inches tall and was designed for liquid sampling with greater
than 4-1/2 inches of liquid. For tanks with less than 4-inches of supernate liquid, a new or
modified sampler will need to be used to adequately sample these liquids.

The core sample trucks, using either push core sampling or rotary core sampling, could
be used to sample the liquid and sludge in the miscellaneous tanks. Currently the core sample
trucks are dedicated to sampling the SSTs and DSTs. If the core sample trucks are utilized on
the miscellaneous tanks, the SST and DST sample schedule may be impacted. Miscellaneous
tank sampling may be delayed until the trucks are available, or additional sampling capacity may
be needed.

Because the rotary core sampler is hydrostatically balanced with nitrogen gas during
operation, two risers are needed to operate the sampler: one for the sampling assembly and the
second for venting the balancing gases. Currently, the riser used for venting is either a 12-inch
or 18-inch diameter riser. Several miscellaneous tanks may not have two useable risers; six
tanks and all the vaults do not have any 12-inch risers. To use the rotary core sampling method
on these tanks, the venting system may need to be modified to fit the smaller risers of the
miscellaneous tanks.

Vapor sampling should not be a problem in the miscellaneous tanks, with the exception
of the tanks that have buried risers, the grouted tanks, and some of the vault tanks. The
majority of the tanks appear to have enough head space to allow sampling (Table 2-3), and
many of the tanks have at least one 4-inch riser for sampling access.

The vaults, grouted tanks, and buried tanks all have special characterization
considerations. As discussed in Section 5. I, all risers associated with the vaults were isolated
below grade beneath cement cover blocks and weather covers. As with monitoring, any
characterization activities will involved removing the weather cover on the vaults.
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The 231-W-151 vault does not appear to have any dedicated sampling risers associated with
either tank. A review of possible sampling risers will need to be conducted as part of any
sampling plans. Sampling methods for the grout-filled 241-CX-72 tank were prepared (Griffin
and Ludowise 1989), but sampling and decommissioning activities have been stopp_ _nd the
tank has been deferred to the CERCLA operable unit activities (DOE-RL 1993d). Tank
241-CX-71 was sampled in 1990 (DOE-RL 1993d), but details of the sampling are not
discussed. The three tanks with buried risers all have access considerations which may impact
any sampling plans. The main riser on tank 270-W is buried approximately 18-inches below
grade and is under a building. The risers of 270-E-1 and 241-TX-302BR are 1 fl and at least 4
ft below grade, respectively. The risers on 241-TX-302BR may also be sealed or filled with
sand (Reference Drawing H-2-25-36).
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Table 5-1. Miscellaneous Tank Riser Access Summary. (Page 1 of 3)

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

Tank Number and Diameter of Blind Risers Interim Isolation Comments

for Access As-built DrawingsDesignation i

3in 4in 6in 12in Other (in)
,,, , ,, ,,, , -- ,, ,,, ,,,

241-A-302B 2 1-8 H-2-71304 l-4"has broken tape
,.., ,, , ,, ,, ,,, , , , ,,.

24I-B-301 4 4 H-2-71646
H,, .... , ,, , ,,,, , ,

24I-B-302B 2 1 H-2-71647
.... , , ,, , , i , - ,,,,

24 I-BX-302A 2 1 H-2-71646
,, , , ,,,. ,,t ,.,. . ,, .,, ,,

24 I-BX-302B 2 1 H-2-71647
,,,,. , ,,,,. ,,,,. ,,, ,.,.,,,

241-BX-302C 2 1 H-2-71647
,, ,., ,, , ,,,, , ,,, ,,, , ,

241-C-301 4 4 H-2-71648
,,. ,. ,,,, ,,

240-S-302 2 H-2-71663

241-S-302A 1 1 H-2-71650, H-2-71664
,.,,, ,,

241-S-302B 2 1 H-2-71650 12" under weather cov.
, , , ..,. ,,, ,

241-SX-302 2 1 H-2-71650
,,, , ,, , ........

241-T-301B 3 4 H-2-71652
,,, .,,,, , , ..

241-TX-302A 2 1 H-2-71652
,,,..,

241-TX-302B 2 1 H-2-2536 1-4" has a manual tape
,, , .,, ,,,

241-TX-302BR H-2-71652 risers 4 ' below grade
,,,,, , ,,.

241-TX-302XB 2 I H-2-71652
,,,,, i,,, , ,, _ ,,,,

241-TY-302A 2 1 H-2-71652

241-TY-302B 2 1 H-2-71652
,.. ,, , , ,, ,.,, ,, ....

241-CX-72 1 1 2 1-2, 2-8
,,,,, ,,,, • ,, , ,.,,, ,,,, ,,,

24 I-CX-71 1 1- > 12
-- ,, ,,. ..........

270-E-1 1 1-40 H-2-71678 40" riser 1' below grade
,,=,, ,,, , ,, , ,,.. ,,., , , , ,,,

270-W H-2-32485 Tank under new bldg.
.,,,, ,.,, . , ,,. ,,,

241-B-361 4 4 H-2-71677
, ,..,,, ,..

241-1"-361 4 4 H-2-71676

241-U-361 5 4 H-2-71676
,, ,, ,,, , ,.,,, , , _ ,...

241 -Z-8 2 H-2-71679
,, ,, ,, i i , ,, L ,,,

241-Z-361 2 1 4-8, 2-36 H-2-71679 36"under weather cov.
,, , .,, • ,,,. , ,,,, _ ,.,.

24 !-CX-70 4 4 I- 10, 1-42
,,. j, ,, ,,.,. ,,. ,

244-BXR-011 2 H-2-71655, H-2-71656 All Vault Risen Under
, ,, ,,,, ,, ,. ,, ,, ,. ,,,,,,

244-BXR-011 2 H-2-71655, H-2-71656 Weather Cover
sump

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

244-BXR-O01 2 1 H-2-71655, H-2-71656
...................
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Table 5-1. Miscellaneous Tank Riser Access Summary. (Page 2 of 3)

Tank Number and Diameter of Blind Risers Interim Isolation Comments

Designation for Access As-built Drawings

3in 4in 6in 12 in Other (in)

244-BXR-001 2 H-2-71655, H-2-71656

sump

244-I_R-002 2 H-2-71655, H-2-71656

244-BXIt-002 2 H-2-71655, H-2-71656

sump

244-1_-003 2 H-2-71655, H-2-71656

244-BXR-O03 2 Ho2-71655, H-2-71656

aump

244-TXR-001 2 1 H-2-71661, H-2-71662 2-4" sampling, 6" spare
..........

244-TXR-001 2 H-2-71661, H-2-71662

sump

244-TXR-002 2 H-2-71661, H-2-71662

244-TXR-002 2 H-2-71661, H-2-71662

sump
,.. ,,,',,, ,,, ., I

244-TXR-003 2 H-2-71661, H-2-71662

244-TXR-003 2 H-2-71661, H-2-71662
sump

244-UR-001 2 1 H-2-71658, H-2-71659 2-4" sampling, 6" spare

244-UR-001 sump 2 H-2-71658, H-2-71659
u ,, ,. ,,,

244-UR-002 2 1-2.5 H-2-71658, H-2-71659

244-UR-002 sump 2 1-2.5 H-2-71658, H-2-71659

244-UR-003 2 1-2.5 H-2-71658, H-2-71659 All Vault Risers Under

244-UR-003 sump 2 1-2.5 H-2-71658, H-2-71659 Weather Cover

244-UR-004 1 H-2-71658, H-2-71659

231-W151-001 No sampling risers on
.,,, , .,.. ,, ,,,,,

23 I-W151-002 design drawings

241-WR-001 1 1-2.5 H-2-71605, H-2-71667, All Vault Risers Under
H-2-71668, H-2-71669

241-WR-001 1 1-2.5 H-2-71605, H-2-71667, Weather Cover
t_mp H-2-71668, H-2-71669

24 I-WR-002 i 1-2.5 H-2-71605, rH-2-71667,
H-2-71668, H-2-71669

241-WR-002 1 I-2.5 H-2-71605, H-2-71667, Tank & sump 001-00;
sump H-2-71668, H-2-71669

241-WR-003 1 1-2.5 H-2-71605, H-2-71667, have a 2.5" sampling
H-2-71668, H-2-71669

241-WR-003 1 1-2.5 H-2-71605, H-2-71667, riser & a spare 6" riser
sump H-2-71668, H-2-71669
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Table 5-1. Miscellaneous Tank Riser Access Summary. ('Page 3 of 3)

Tank Number and Diameter of Blind Risers Interim Isolation Comments

for Access As-built Drawings
Designation _ _

3in 4in 6in 12 in Other (in)
_ , , ,,, -- _ ,, -- ,, ,

241-WR-004 1 1-2.5 H-2-71605, H-2-71667,
H-2-71668, H-2-71669

,. _ _ ,,,, , ,, ,,,, ., ,,,

241-WR-004 1 1-2.5 H-2-71605, H-2-71667,

sump H-2-71668, H-2-71669

241-WR-005 1 1-2.5 H-2-71605, H-2-71667,
H-2-71668, H-2-71669

m. . ,,,, , ., -- ,, ,.. , ,,,,

241-WR-005 1 1-2.5 H-2-71605, H-2-71667,

sump H-2-71665, H-2-71669
........... . , , • ,, ,.. ,,,, , ,

241-WR-006 2-1orl-l/8 H-2-71605, H-2-71667, 2-1" Mmpllng risers if
H-2-71668, H-2-71669

,, ,,. , ,, ,

241-WR-006 H-2-71605, H-2-71667, liquid level instruments
sump H-2-71668, H-2-71669

....... -- ,, ,,, . ,,, ,, ,

241-WR-007 2-1orl-l/8 H-2-71605, H-2-71667, removed when isolated;
H-2-71665, H-2-71669

_ _ ,, ,,.,, ., ,,,

241-WR-007 H-2-71605, H-2-71667, 1-1/8" risers if liquid
sump H-2-71665, H-2-71669

.., , •

241-WR-005 2-1off-l/8 H-2-71605, H-2-71667, level not removed
H-2-71668, H-2-71669

,,,,. ,,, ,,

24 I-WR-008 H-2-71605, H-2-71667, Drawings do not show
sump H-2-71668, H-2-71669
,, , ,,,,

241-WR-009 2-Ior1-1/8 H-2-71605, H-2-71667, sump risers for tanks
H-2-71665, H-2-71669

. .... - ,., ,, ,, ,,

241-WR-009 H-2-71605, H-2-71667, 006-009
sump H-2-7166S, H-2-71669

.......... -- - ,.. ,,..,, ., ,,

Note: Blanks indicate the criterion is not applicable. .......
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6.0 TANK PRIORITIZATION

All of the miscellaneous tanks will eventually be fully remediated and closed. However,
resource limitations dictate a need to prioritize and schedule characterization and remediation
activities. The expected time until closure is completed raises concerns about the safety and
environmental risk of these tanks prior to remediation. Tank monitoring and/or characterization
are requiredto determine whether there are any safety issues that require action prior to tank
closure.

This chapter develops a basis for prioritizing the miscellaneous tanks. The purpose of
tank prioritization is to identify which of these tanks should have priority for action.
Appropriate action for the tanks could include limited monitoring, screening level evaluation,
complete characterization, partial waste removal, or complete remediation.

A preliminary prioritization for the miscellaneous tanks is presented in this chapter.
However, currently available information is insufficient to reliably prioritize these tanks.
Therefore, at least a minimum amount of data collection is necessary for all of the tanks. Data
needs are discussed, and a program for further data collection is recommended in Chapter 7.0.
Prioritization of these tanks for additional action should then be refined and revised based on the

new information collected. Figure 6-1 provides a diagram of the decision process for
characterization, prioritization, and remediation of the miscellaneous tanks.

6.1 BASIS FOR PRIORITIZATION

The primary concern for the miscellaneous tanks is the potential for safety or
environmental problems. Prioritization due to the potential for problems can be based on
known or suspected risk, or on potential high risk because of high uncertainty (i.e., lack of
data). Absent an imminent safety hazard, however, characterization and closure of a tank
should be scheduled to mesh with remediation of the surrounding area and/or associated
facilities. Those tanks that do not warrant priority based on safety can be scheduled for action
by balancing the resources required for characterization and closure of these tanks with other
program needs and the availability of the resources. This will allow the most efficient use of
resources and allow remediation of the miscellaneous tanks to be prioritized and integrated with
other environmental restoration activities.

Therefore, the three criteria for prioritizing the miscellaneous tanks are (in order of
importance):

I. Safety or environmental risk

2. Programmatic integration

, 3. Resources

These criteria are discussed in this section.
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6.1.1 Current Risk

Humanhealth andthe environmentmust be protectedprior to and duringtank
characterizationandremediation. In general, the tankspresentingthe greatestrelative risk
shouldbe addressedfirst. Prioritizationof miscellaneous tankclosuresrelative to the SSTs,
DSTs and other facilities is beyond the scope of this report,but is relevant to selecting
immediateactionfor the tanks(see Sections6.1.2 and6.1.3). The type andmagnitudeof the
risk are used in determiningthe appropriateaction(e.g., monitoringor accelerated
remediation).

The general concernsare:

• Workerrisk, i.e., the safety of personnelworkingaroundthe tanks. Worker
safety for tankremediationinvolves differentconcerns, and is a separateissue to
be addressedduringtank characterizationand selectionof tankremediation
alternatives.

• Public risk, i.e., the risk to both the general public and Hartfordsite personnel
away from the tanks.

• Environmentalrisk, i.e., contaminationof air, water or soil due to releases from
the tanks.

In this context, it is important to define "risk" as the combinationof the probability of
an adverse event and the consequence of the event (probability times consequence). Therefore,
both the probability and the consequence should be considered in prioritization. Mitigation of
the primary event should be included in consideration of the risk. For example, the effects of a
tank explosion could be mitigated to some extent if it occurred within a closed vault.

The general safety concerns for the miscellaneous tanks were discussed inChapter 4 and
can be summarized as follows:

• Risk of explosion, fire, or other sudden release. For these tanks, sudden release
can be addressed in terms of the following potential causes:

- hydrogen generation and build-up
- ferrocyanide
- reactivity due to organic salts
- flammable organic compounds (vapor and liquid)
- criticality (fissile radioactive isotopes)

• Risk of non-sudden releaseof radioactive/toxicgas to the atmosphere. This risk
is a function of the integrity of tank isolation, the concentration of radioactive
and toxic compounds in tank vapors, and the volume of tank waste that could
serve as a continuing source of toxic vapors.

• Risk of leakage to soil or groundwater. This risk is a function of the integrity
of the tank shell, the radioactivity and toxicity of any tank liquids, and the
volume of liquid tank waste (including drainable interstitial liquid in sludges).
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The risk of fire, explosion or other sudden release is clearly the greatest concern
because it could cause the greatest damage and risk to the environment and human health. A
non-sudden release (i.e., slow leak) of toxic gas would be mitigated by dilution in the air.
However, it is a concern because it would not be contained and could pose a risk to public
safety and workers in the vicinity of the tanks.

Historic leakage to soil or groundwater is obviously a concern in the long term, to be
addressed during tank characterization and remediation. However, on-going leakage of liquids
from the miscellaneous tanks is not believed to be of sufficient concern to serve as a basis for

prioritization. This conclusion is based on the following:

• The potential for a problem is relatively low and consequences of a leak are
expected to be minor. Because the tanks are inactive, and have been isolated
and stabilized, there is only a small and finite quantity of waste that could leak.

• The potential contamination from an on-going leak is much smaller than
existing, known coatamination in the area of these tanks. Several of these tanks
intentionally discharged contaminated liquid to nearby disposal cribs over a
period of many years. It would not make sense to give priority for potential
contamination from a miscellaneous tank leak over _emediation of k_wn
contamination from waste disposal sites.

• Prioritization based on the other safety concerns considers many of the same
parameters that affect risk due to leakage to soil or groundwater (e.g., waste
volume and the radioactivity and toxicity of the waste).

• Soil and groundwater contamination from tank leakage should be integrated with
other environmental restoration program activities addressing these problems at
associated facilities in the 200 Area.

6.1.2 Programmatic Integration

Characterization and remediation of the miscellaneous tanks should be conducted with
full consideration of other, related Hanford environmental restoration activities and integrated
with these activities, where appropriate. This "programmatic integration" is desirable for the
following reasons:

1. It allows more efficient allocation and use of limited resources.

2. It allows more cost-effective remediation (e.g., by combining operations).

3. It helps ensure that the remedial action for the miscellaneous tanks is compatible
with remedial action in adjacent units.

The miscellaneous tanks were components of a complex system for chemical processing,
waste treatment, and waste disposal. The tanks are closely associated with pipelines, valve pits,
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diversionboxes, and cribsandother disposal facilities. Closureof these tanks is just one part
of the environmentalrestorationp,'ogramfor the overallsystem.

Settlingtank241oU-361 is an exampleof the needfor programmaticintegration. An
LFI is underwayand an IRM plannedfor the areaencompassingthe disposalcribs 216-U-1 and
216-U-2. However, the LFI as currentlyplanneddoes not includeany sampling nearor within
tank241-U-361 (DOE-RL 1992b). Additionalinvestigationis necessaryto select an IRM
suitablefor both the cribs and the tank. For example, if a barrieris selected as the IRM for the
cribs, thecurrentlyplannedinvestigatic,lwouldnot indicatewhetherthe barriershouldbe
extendedto cover the tank (e.g., to contain contaminatedsoil aroundthe tank, if present). Tne
considerationholds true even if other remedialactions (e.g., waste removal)are also used for
the settlingtank.

6.1.3 Resources

For tanksthat do not pose an immediateandsignificantriskto humanhealth andthe
environment(whichis expectedto includemost, if not all, of the miscellaneous tanks),
schedulingof tankremediationwill dependheavily on the availabilityof resources. In the short
term, actionon the miscellaneoustanks is limited by the availabilityof resourcesfor tank
characterization,particularlysampling andanalysis of tank wastes. At present,othertank
characterizationactivities (i.e., the SSTs) are consumingthe vast majorityof these resources.
In the longer term, remediationof the miscellaneoustankswill be constrainedby the availability
of treatment,storage, and disposal capacityfor wastes and the demandfor this capacityto
addressSST waste.

The availabilityof resourcesfor tank characterizationand remediationis more an issue
to considerthan a basis for prioritization. However, it can be a useful basis for prioritization
within a groupingof tankshaving the same (or similar)prioritybased on safety and
programmaticintegration. In this situation,the tanksthat are less complexand provide easier
access may requirefewer resourcesto characterizeor remediate,and couldbe addressedprior
to more complextanks.

Tankcharacterizationandremediationrequiresa variety of resources, includingthe
following limited resources:

• Samplingequipmentfor hard-to-obtaintankwastes, such as high activitysludges
or bottom solids.

• Laboratorypersonnel and equipment(laboratorycapacity)for analysis of
radioactivewastes.

• Capacity for temporarystorageof tankwastes (e.g., DSTs) untila final disposal
system is available.

• Availabilityand capacityof treatmentand disposal systems for high-leveland
transuranictankswastes (i.e., vitrificationfacility andgeologic repository).
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s Availability and capacity of treatmentand disposal systems for low-level solids
and sludges (i.e., vitrification facility and/or the Environmental Restoration
Disposal Facility [ERDF]).

s Program management personnel.

Several programs have responsibility for remediation and closure of miscellaneous tanks.
Closure activities must be integrated with and prioritized relative to the other responsibilities of
these programs for allocation of resources.

The TWRS Program currently possess most of the capabilities for tank characterization.
This program is conducting planning and evaluation of options for closure of SSTs that will be
applicable or relevant to the miscellaneous tanks. However, TWRS resources are focused on
the SSTs because of their priority. Therefore, resource allocation for miscellaneous tanks will
be prioritized and scheduled in comparison with the priority for SSTs.

Similarly, the D&RCP and the ERRA may have the best capabilities and resources for
addressing some of the miscellaneous tanks and related facilities (i.e., vaults or tanks with
limited amounts of low activity waste). As with TWRS, these programs have other
responsibilities and priorities competing with the miscellaneous tanks for resources.

Considering the priority given to SSTs for the same resources, it appears likely that the
availability of resources will be a key factor in scheduling the characterization and remediation
of the miscellaneous tanks, absent a demonstrated safety problem of similar magnitude to the
SSTs.

6.2 CRITERIA AND APPROACH FOR PRIORITIZATION

As discussed in Section 6.1, the primary basis for prioritization is the potential for
safety or environmental problems. Three categories have been established based on high,
medium and low potential for safety or environmental problems:

1. High priority - tanks that require immediate action

2. Moderate priority -tankswhich deserves priority but do not require immediate
action

3. Low priority - tanks which do not warrant priority and can be characterized and
remediated last.

The three general categories can be subdivided based on the programmatic integration
and resource limitation criteria discussed in sections 6.1.2 and 6.1.3, respectively. In addition,
the type of appropriate action, based both on the safety priority and these other factors can be
useful in prioritizing tanks. Potential actions are discussed in Section 6.2.1. Section 6.2.2
describes the overall prioritization approach based on all these criteria.
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6.2.1 Action Alternatives

At present,dataon the miscellaneoustanksare insufficientto reliablyprioritizethe
tanks. Therefore,at least a minimum amountof datacollection is necessaryfor all of the tanks
to resolve the safety issues (See Chapter7.0). Once additionaldataare available, prioritization
of action forthe tankscan be refined. The following actionsare possible:

• No monitoringnecessary; schedulecharacterizationandremediationas resources
allow.

• Limitedperiodicmonitoringnecessaryor advisable;schedule characterization
and remediationas resourcesallow.

• Continuousor frequentmonitoringnecessaryor advisable;accelerate
characterizationto resolve safety issues; scheduleremediationas resources_low
but be preparedto accelerateremediationif monitoringand characterization
indicatesafety problem.

• Performimmediatepartialtankremediation(includingnecessarytank
characterization)to addressidentifiedsafety or environmentalconcerns, and then
revise the priorityandcategoryof the tankto reflect the interimremedialaction.
An exampleof this actionwouldbe removalof tank contents. It is not believed
that any of the miscellaneoustankswill requireimmediateremedialaction, but
the possibilitycannotbe eliminatedat this time.

• Acceleratefinal tank remediation(includingnecessarytank characterization)
either 1) to addressidentifiedsafety or environmentalrisks, or 2) for efficient
remediationbasedon programmaticintegration(see Section 6.1.2). Choosingto
accelerateremediationdoes not requireselectingthe specific tank remediation
alternative(closure method), which is a separatedecision.

• Collect additionaldataandreconsiderpriorityandappropriateaction.

6.2.2 Prioritization Categories

As previouslydiscussed, tankprioritizationhas beendevelopedusing three categories:

• Category 1 - high priority;immediateaction is requiredor advisable.

• Category 2 - moderatepriority; immediateaction needed, butpriority
remediationadvisableas resourcesallow.

• Category 3 - low risk and consequentlow priorityfor action.

Based on the additionalcriteriaof programmaticintegration,resourceconstraintsand
appropriateaction, these three categorieshave been subdividedinto the following eight
categories:
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* Category IA - These tanks are considered to be high risk based on identified
safety or environmental concerns, and accelerated remediation (partial or final,
as appropriate) is necessary to address the problem. The scheduli,lg of the
remediation (degree of accelerated action) would depend on the degree of risk.
If tank remediation is not to be immediate, then frequent monitoring would be
necessary. Placing a miscellaneous tank in Category IA implicitly indicates a
risk similar to 241-SY-I01 tank.

* Category IB - These tanks have identified safety or environmental concerns, but
routine monitoring could detect a problem and allow timely action (e.g., vapor
monitoring for a flammable gas generation problem). Category IB tanks should
be remediated before lower-priority tanks, but the remediation can be scheduled
based on available resources and programmatic integration. The immediate
action on these tanks would be to establish a program of routine monitoring.
Placing a miscellaneous tank in Category IB implicitly indicates a risk similar to
some of the watch list SSTs.

• Category IC - Accderated remediation is advisable to integrate with other
environmental restoration activities (i.e., remediation of a miscellaneous tank as
part of remaliation of an operable unit). The actions and scheduling would
match the needs of the other program(s) involved. Depending on the scheduling
and estimated risk, some tank monitoring may be necessary.I

• Category ID - These tanks are estimated to have moderate risk, but there is
high uncertainty in the estimate and the tanks therefore could be high risk.
Additional tank characterization is needed to resolve key uncertainties. The tank
would then be recategorized based on the new data.

• Category 2A - These tanks are estimated to have moderate risk, with low to
moderate uncertainty in the estimate, and no need for priority based on
programmatic integration has been identified. Tanks in this category should
proceed with characterization and remediation to the extent that resources are
available, but can wait (with periodic monitoring) on higher priority remediation
projects. Periodic monitoring (less frequent than for Category I) would be
appropriate.

• Category 2B - These tanks are estimated to have low risk, but have high
uncertainty in the estimate. Additional tank characterization is needed to resolve
key uncertainties. The tank would then be recategorized based on the new data.

• Category 3A - These tanks are estimated to have low risk with low uncertainty
in the estimate, but still contain waste. Characterization and remediation of
Category 3 tanks can wait indefinitely, until all higher-priority tanks have been
addressed. Little or no monitoring should be necessary for these tanks.

• Category 3B - These tanks are low risk with low uncertainty because they have
been completely emptied of waste (not just pumped to minimum heel). The
priority for characterization and remediation of Category 3B is lower than for
Category 3A. However, tank closure is not complete. As with Category 3A,
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tank closure can wait untilall othertanksareremediated. No monitoringis
necessary for emptytanks.

Schedulingof remediationis also affectedby the availabilityof treatmentand disposal
capacity. A capacityissue of particularsignificance for the miscellaneoustanks is whethertheir
waste (typicallysmall volumes) couldbe transferredto double-shelltanks for temporarystorage
to allow expedited andeasier remediation.

6.3 PRELIMINi,RY PRIORITIZATION

A preliminaryprioritizationof the miscellaneoustankshas beenperformed,to the extent
allowed by the availabledata, using the approachdescribedin the precedingsections. This
categorizationis intendedto providesome degreeof relativepriorityfor the miscellaneous
tanks, but is not intendedto be definitive. As alreadynoted, screening-levelinvestigationis
needed on all of the miscellaneous tanksbeforea defensibleprioritizationcan be performed.

The preliminaryprioritizationof the miscellaneoustanksis providedin Table 6-1. There
are no known significant safety problemswith the miscellaneoustanksat this time.
Consequently,no tanksare identifiedin Category IA or lB. Evaluatingprogrammatic
integrationis outside the scope of this report, so most tankswere not consideredfor Category
IC. Nevertheless, settlingtank 241-U-361 has been identifiedas fitting this category. It is
worthnotingthatexceptingprogramintegration,tank241-U-361 would havebeen placed in
Category ID. A numberof tankshavebeen prioritizedas Category ID dueto thepotentialfor
a safety issue, high uncertaintyin beingable to discountthe safety issue and high waste
inventoriesand volumes.

The uncertaintyin the informationis too large to justifyplacing any tanks in Category
2A (moderaterisk and uncertainty). All tanks with estimated low risk have been placed in
Category 2B.

No tanks were identifiedfor Category3A because of the data uncertainty. It is expected
that most of the Category 2B tanks couldbe placed in Category 3A following a well-planned
screening investigationprogram(see Chapter7.0). Three tanks are in Category3B (empty):
waste holding tank241-CX-70 and catchtanks241-S-302B and 241-TY-302B. Although many
of the individualvault tanksare empty, they were not placed in Category 3B, unless the entire
vault is empty, includingsumps.

The following discussionsummarizesprioritiesby tank type:

SettlingTanks
• 361 tanksare all Category ID due to high inventoriesandvolumes
• the W-151 and 241-Z-8 tanksare Category 2B due to lower volumes

VaultTanks (4 vaultscontaining20 tanks)
• Vaults tanksare all designatedCategory 2B
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Catch Tanks

• 241-B-301 and 241-T-301B are Category 1D due to high waste volume
• 12 of the catch tanks are rated Category 2B
• 2 of the catch tanks are empty and rated Category 3B

Neutralization Tanks O)
• 241-CX-71,270-E-1 and 270-W are all rated category 2B

Experimental Tank 241-CX-72
• CategoD' 2B

Waste Handling Tank 241-CX-70
• Empty and considered Category 3B

The settling tanks were all intended to separate and collect radioactive solids from waste
•liquid. The 361 settling tanks also have the highest waste volumes. This relatively large
inventory of highly radioactive waste makes them, as a group, the highest priority miscellaneous
tanks. The three tanks 231-W-151-001,231-W-151-002, and 241-Z-8 have lower priority
because of their lower waste volume.

The priority of vault tanks is based on their direct use in waste processing, the
characteristics of the waste processed, the quantity of residual waste, the preaence of liquid
waste outside the tanks (e.g., in concrete vault sumps), and the number of '_cs involved. All
of the tanks within a given vault should be characterized and remediate_'ltogether. It would not
make sense to expose workers to vault radiation to only remediate selected tanks. In addition,
the vaults themselves contain waste and require remediation. Each vault is considered a
separate group and could be further prioritized based on estimated waste volume.

The catch tanks all received an ill-defined mixture of wastes from various processes and
tank transfers, diluted by rainwater from diversion boxes and pipe encasements. They were all
constructed of steel directly buried in soil, and have similar ages 07 to 45 years old). Sludges
in these tanks could be similar to settling tank sludges, but is estimated to have less potential for
any particular problem because of waste mixing and dilution. Catch tanks 241-B-301 and 241-
T-301B have been categorized as 1D because of their high volume of sludge. Twelve of the
catch tanks are categorized as 2B because of their low volume. The other two catch tanks are
empty.

The neutralization tanks are given relatively low priority because they all contain
limestone that contributes to stabilization of the waste and lessens the potential for safety and
environmental problems. They all have stainless steel construction and expected low waste
volume (not counting limestone or grout). Experimental tank 241-CX-72 is also categorized as
2B because it has been partially remediated by grouting.
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Table 6-1, Prioritization of the Miscellanous Tanks. (Sheet 1 of 3)

TANK Priority Tank Relative Ranking on Safety Issues [c] Sludge Liquid Total NOTES

Category Type Volume Volume Volume
[a] [b] H'2 FeCN Org Flare Vap Integ Rad Crit (gal) (gal) (gal)

241-U-361 IC S M L M L M L H L 27,700 100 27,800 Little or no liquid

24 i -T-361 i D S M L M L M L H M 24,500 0 24 ,.500

241-13-361 ID S M L M L M L H M 20,678 0 20,678 No pumpable liquids

241-Z-361 iD S L L M L M L H M 20,000 200 20,200 layered "mud-like" sludge

i 241-B-301 ID C , L L M L L L M L 21,660 590 22,250 ....

?41-T-301B 1D C L L M L L L M L 21,660 590 22,250
Tank believed erupt, est.

241-WR-001 2B 12,000 gal. in romp

Tank believed empty;,est. ,_

241-WR-002 2B 35,000 gal. in aump Z
o', eel/_.,vedempty;ua_am*n t_
,L_ 241-WR-003 2B aump waste volume _f_

Believedempty;unknown O
241-WR-004 2B romp waste volume _;_

t_

Value unknown (may be

241-WR-O05 2B ..qnlRy)

Miniatureheelof thorium
24 !-WR-006 2B mlution

Believed empty
241-WR-007 2B

Believed empty
241 -WR-008 2B

Conflicting volume data (may
24 I-WR-009 2B be empty)

Minimum dudga in stm,,p
244-BXR-001 2B -"-'----'-

Est. 280 gal. dudga in sump
244-BXR-002 2B

Est. 8,300 gal. soR sludge in

244-BXR-003 2B _mp
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Table 6-1. Prioritization of the MisceUanous Tanks. (Sheet 2 of 3)

TANK Priority Tank Relative Ranking on Safety Issues [c] Sludge Liquid Total NOTES
Category Type Volume Volume Volume

[a] [b] H2 FeCN Org Fhm Vsp Integ Rad Crit (g.l) (gal) (gal)

244-BXR-OI 1 2B V L L L L M L M L 7,000 100 7,100 Est. 4,200 gal. soft sludge in
romp

244-TXR-001 2B V L L L L M H M L 2,300 50 2,350 Minimum dudge in romp

244-TXR-002 2B V L L L L M L ] M L 2,950 0 2,950 Minimum sludge in romp

I
244-TXR-003 2B V L L L L M L M L 6,500 0 6,500 M'mimn_mdudge in ,map

244-UR-001 2B V L N L L L L/M H L !,850 390 2,240 Liquid and sludge in romp

244-UR-002 2B V L N L L L M/H H L 2,300 570 2,870 C_ liquid level data N
¢214o_570_.) 6_

244-UR-003 2B V L N L L L M/H H L 1,570 0 1,570 Liquid and sludge in romp '_1
o, Z

244-UR-004 2B V N N N N M U U N min. rain. rain. minima_a heel

O" 241-C-301 2B C L M M L L L M L 9,000 1,470 10,470 _

24 I-TX-302BR 2B C L L M L L L M L - - content unknown
,

241-S-302A 2B C L L M L L H M L - - 5,130 Monitored. 2 fl grout over I ,_.
Rmnd

,,,, O

241-B-3frTR 2B C L L M L L L L L 690 4,240 4,930

241-A-302B 2B C L L M L L L L L - - 3,600 Monitored.

241 ,TX-302A 2B C L L M L L H L L 2,450 30 2,480 , ,,

240-S-302 2B C L L M L L H L L 2,276 Monitm-ed. Est. 100 gal.

,

24 I-TX-302B 2B C L L M L L Lt M L 1,320 Moaitored.

24 !-SX-302 2B C L L M L L L L L 1,050 300 1,3 50

24 i -BX-30"2B 2B C L L M L L L L L 950 90 1,040

24 i -BX-302C 2B C L L M L L L L L 640 230 870

24 !-BX-302A 2B C L L M L L L L L 840 0 840,,
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Table 6-1. Prioritization of the Miscellanous Tanks. (Sheet 3 of 3)

TANK Priority Tank Relative Ranking on Safety Issues [cl Sludge Liquid Total NOTES

Category Type Volume Volume Volume

[a] [bl 142 FeCN Org Flare Vap Integ Rad Crit (gal) (gal) (gal)

241-TY-302A 2B C L L M L L L L L 450 0 450

24 !-TX-302XB 2B C L L M L L L L L 1 !0 250 360

23 I-W-151-001 218 S L N L L L L L L 0 1,430 1,430

231-w-151-002 2B S L N L L L L M L 10 950 960

241-Z-8 2B S L L M L L L H M 500 0 500 Liquid removed 10-19-74

241-CX-72 2B E L N L N N L U L 650 0 650 Filled with grout over sludge _
N

270-W 2B N L L M L L H L L _ - contents unknown

270.E-1 2B N L L M L L H L L 3,800 0 3,800 Possible 1,400 gal. interstitial rrl
|_p_d Z

L H L 930 0 930 Grout over 4 R limestone and
,..a 241-CX-71 2B N MI L H L H
r_ H 2.35 tt sludge

241-CX-70 3B H N N N N N N N N 0 0 0 Fkmhed andemptied _c_
tD

241-S-302B 3B C N N N N N N N N 0 0 0 Emptied <

241-TY-302B 3B C N N N N N N N N 0 0 0 Emptiedi

NOTES:

Volumes have been rounded to the nearest 10 gallons.

*Tank 241-TX-302B replaced tank 241-TX-302BR because 241-TX-30"2BR was damaged by acid.

- No Dam

a. Seetex_forexplanation.

b. C = catch; E = experimental; N = neutralization; S = settling; V = vault.
c. Relative rankings: H -- high; M = moderate; L = low; N = negligsble.
d. Issue abbreviations:

142 Hydrogen generation and buildup Vap Emission of radioactive or toxic vapors
FeCn Ferrocyanide reactivity Integ Tank integrity
Org Organic salt reactivity Rad Radioactivity
Fl_i Flai_-.ability Crit Criticality
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7.0 CONCLUSIONS AND RECOMMENDATIONS

This chaptersummarizesthe conclusionsreachedin the precedingchapters,andprovide
recommendatlonsregardingthe miscellaneoustanks.

7.1 CONCLUSIONS

7.1.1 Safety Concerns
t

The following conclusionsapply to safety concerns:

• Based on currentlyavailable, limited data, there areno known significantsafety
problemswith the miscellaneoustanks in their currentstateof isolation.
However, the limiteddatais insufficientto eliminatethe possibilitythat some of
these tankshave the potentialfor significantsafety problems.

• Althoughit appearsunlikelythat the safety issues for SSTs and DSTs are also a
concernfor the miscellaneous tanks,they cannotbe ruled out at this time.

• A numberof these tankscontainhighly radioactiveand/ortoxic waste. It is
necessaryto employ standardHanford-Sitesafety precautionsandALARA
requirementsfor characterization,monitoring& remediationof the
miscellaneoustanks.

7.1.2 Tank Prioritization

The following conclusionsapplyto tankprioritization:

• Currentlyavailableinformationon themiscellaneous tanksis insufficientto
reliablyand defensiblyprioritizethe tanksfor remediation.

* The primaryconcernfor the miscellaneoustanks is the potentialfor safety or
environmentalproblems. Prioritizationdue to the potentialfor problemscan be
based on knownor suspectedrisk, or on potentialhigh risk becauseof high
uncertainty(i.e., lack of data). Absentan imminentsafety hazard,however,
characterizationand closure of a tankshouldbe scheduled to mesh with
remediationof the surroundingarea and/or associatedfacilities. Finally, those
tanks that do not warrantprioritybased on safety or programmaticintegration
can be scheduled for actionby balancing the resourcesrequiredfor
characterizationand closure of these tankswith the availabilityof the resources.
Therefore, the criteriafor prioritizingthe miscellaneous tanksare (in orderof
importance):

I. Potentialfor safety or environmentalproblems(risk)

2. Programmaticintegration
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3. Resources.

Eight categories for prioritizing tanks for action were developed in Chapter 6. Although
additional data are required to resolve safety issues and determine appropriate actions for the
tanks, a preliminary prioritization was conducted and is summarized in Table 6-I and as
follows:

• No tanks were placed in Categories IA or IB (identified need for immediate
action based on safety).

* One tank, settling tank 241-U-361, was placed in Category IC (priority action
justified for programmatic integration). However, evaluating programmatic
integration was outside the scope of this report, _o it is likely that other tanks
also belong in this category.

* Seven (7) tanks were placed in Category ID based on high volume and the
potential for safety concerns.

* No tanks were i_laced in Category 2A (moderate risk and uncertainty) because of
the large uncertainty in the data.

• Thirty-nine (39) tanks were placed in Category 2B based on estimated low risk
with significant uncertainty. It is expected that most of the Category 2B tanks
could be placed in Category 3A following a well-planned screening investigation
program.

• No tanks were identified for Category 3A (low risk, low uncertainty) because of
data uncertainties.

• Three tanks were placed in Category 3B (empty): waste holding tank
241-CX-70 and catch tanks 241-S-302B and 241-TY-302B.

7.1.3 Currently Available Tank Data

The following conclusions apply to the availability and quality of data on the
miscellaneous tanks:

• Currently available information on the miscellaneous tanks is insufficient for
prioritizing the miscellaneous tanks, or for selecting and implementing
appropriate remedial action.

• Further data collection is necessary to prioritize the miscellaneous tanks.

• Construction information, including "as-built" drawings for construction and
isolation, are available for most miscellaneous tanks. However, there are
discrepancies in some of the available information from different sources (even
including location coordinates).
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• Severalmiscellaneoustanksare identifiedleakers. Several other tankshave
suspect integrity. The remainderare not knownto have leaked, but are of an
age (greaterthan20 years)where leakageis very possible. However, on-going
leakagefrom the tanksis not believed to pose a significantsafety or
environmentalconcern.

• Some dataare availableon waste volumes for all of the miscellaneoustanks.
However, there are discrepancies in the data, and most of the measurementsare
old. Therefore,most of the waste volume measurementsare consideredto have
low reliability. Waste volume measurementsshouldbe madefor all of the
tanks.

• The compositionof wastes in the miscellaneoustanks is highly uncertain.
Limitedanalyticaldataare availablefor some liquid wastes and sludges in these
tanks. The mixtureand variabilityof wastes handled in these tanks, particularly
wastes associatedwithtank farmtransfers,makesany estimationof waste
compositionunreliable.

7.1.4 Other Conclusions

The following additionalconclusionsare made:

• Tankcharacterizationandremediationrequirea varietyof resources, including
the following limited resources:

- Samplingequipmentfor hard-to-obtaintankwastes, such as high activity
sludges or bottomsolids.

- Laboratorypersonneland equipment(laboratorycapacity)for analysisof
radioactivewastes.

- Capacityfor temporarystorageof tankwastes (e.g., DSTs) until a final
disposal system is available.

- Availabilityand capacityof treatmentand dlsposal systems for high-level
andtransuranictankswastes (i.e., vitrificationfacility and geologic
repository).

- Availabilityand capacityof treatmentanddisposalsystems for low-level
solids and sludges (i.e., vitrificationfacility and the Environmental
RestorationDisposalFacility [ERDF]).

- Programmanagementpersonnel.

• An issue to be resolved is whether small volumes of waste from the
miscellaneoustankscouldbe transferredto DSTs for temporarystorageto
expedite remediation.

7.2 RECOMMENDATIONS

Basedon the conclusions in Section 7.1, several recommendationsare providedfor
subsequentactionswith themiscellaneoustanks. The decisiondiagramin Figure 6-1 illustrates
the processthatshould be followed. As indicatedpreviously, existing informationis inadequate
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to dismisssafety concerns andprioritizetanks for action, therefore,the primary
recommendationis to collect additionaldata. A programof screening-leveltank
characterizationwouldbe a highly useful first step to resolve safety issuesand prioritizethe
miscellaneoustanksfor subsequentremedialactivities. The datacollection is necessaryfor all
the miscellaneoustanksCmcludingthose believed to be empty)in order to prioritizetanksfor
furtheraction. The following datawouldbe relativelyeasy to collect from tanksthat have
above groundrisen andwouldgreatly enhance thereliability anddefensibilityof conclusions
regardingsafety concerns. However, the task is considerablymore difficultfor the vaultswhich
haveweathercoven andare withoutabove graderisers.

. Volumeof liquid waste andsludge in tanksandvaults (i.e., vaultsumps).
Waste volume is a key factor in prioritizingthe tanksand in estimatingresource
requirementsfor tank remediation(e.g., treatmentanddisposal capacity).

• Temperaturein the vapor spaceof tanksand vaults. High temperatureis
required for ferrocyanideandorganicsalt safety issues to be a concern. If the
tank is at ambientor only slightly above ambienttemperature,then these issues
can be eliminatedfor the tank. If the vapor temperatureis above ambient,then
waste temperatureshouldbe measuredto ascertainwhetherlocalized
temperaturebuildupcouldbe a concern.

• Level of radioactivity. The degree of radioactivityis useful in evaluatingsafety
issues, prioritizingthe tanks, estimatingworkersafety requirementsas part of
resourceplanning,andpreliminaryevalua,:onof treatmentand disposal
requirements.

• Chemical analysis of tankvapor for toxic andflammablegases, including
hydrogen. These datawould be directlyusefulto evaluatethe toxic vapor and
flammabilityissues.

Following completionof the screeninglevel evaluation,the tanksshould be re-evaluated
based on the informationcollected to determinewhetherthere are any safety issues requiring
acceleratedaction, or to otherwise plan futureactions for the miscellaneous tanks. Additional
tank characterizationor remedial actionshould be acceleratedfor all tanks identifiedin
Category1.

Additionalrecommendationsincludethe following:

• Include considerationof characterizationand remediationfor settlingtank 241-
U-361 in the LFI andIRM for the area encompassingdisposal cribs 216-U-I
and 216-U-2 (see DOE-RL1993a).

• Evaluateall of the remainingmiscellaneous tanksfor integratingwith other
environmentalrestorationactivities to ensure remedialwork is consistently and
cost effectively implemented.

• Re,sponsibility for the miscellaneoustanks is split betweenprograms. These
programsmustbe coordinatedandagree on responsibilitiesfor effective and
efficient characterizationand remediationof these tanks.
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DATA SHEET
TANK 24 I-A-302B

Tank Category: Catch Coordinates: N41250/W47345

Nominal Capacity: 13,500 gallons Reference: (Neilsen 1992),
(DOE-RL 1993a)
(l-lanlon1994)

Arrangement: Horizontal

Construction Steel Total Waste 3,600 gallons
Material: Volume:

Reference H-2-57452, H-2-44501, (DOE-RL 1993a, Current Status:
Drawings: sheet 69 Reports 3,240 gal. Stabilized and

Total) Isolated

History of Operations

Tank 241-A-302B is a horizontally installed catch tank, 30 ft. by 8 ft. dia., with a
nominal capacity of 13,500 gallons. This catch tank received waste spillage and leakage from
the 241-A-151 and 241-A-152 PUREX diversion boxes, concrete encasements, and the pipe
chase connecting the two encasements.

The tank was operated from 1956 to 1980 in support of PUREX operations. It was the
subject of an Unusual Occurrence Report (Ruff 1990) in which the tank liquid level was
reported to have been fluctuating through most of 1989. After investigation, the fluctuation was
attributed to a measurement anomaly. Although the tank was removed from service in 1980,
measured tank level from 1980 to 1986 varied from 13.25 inches to 32.75 inches. These

changes were attributed to a manual type measuring device shorting out due to a faulty reel
housing.

The tank was isolated by project B-138 and the isolation was approved in September,
1985. Although there was liquid remaining in the tank after isolation, the tank was evaluated
and the conclusion from the evaluation was that the tank met stabilization criteria. It was
declared stabilized in January, 1990.

No data was located from sampling of either the waste sludge or liquid in the tank. If
process material leaked into the tank, the tank will be contaminated with PUREX process wastes
which contain many chemicals and radionuclides. If there were no leaks or accidents, the tank
may contain only dirt and water.

Suspected waste types in the tank could include any of the following (See Appendix B):
P, IX, PSS, B, EVAP, HDRL, DSSF, NCPLX, CPLX, and CC.
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Potential Safety issues:
v

a) Hydrogen Buildup: Low risk because of large void volume (~ 75 %),

b) Ferrocyanide: Low risk because of the small amount of material and relatively
high liquid volume.

c) Organic Salts: Moderate risk - Temperature is not monitored but the liquid
content indicates that high temperatures do not occur.

d) Flammability: Low risk because tank is out-of-service and isolated.

e) Vapor Emissions: Low risk because tank is out-of-service and isolated.

f) Tank Integrity: Low Risk - The tank is almost 40 years old and is subject to
corrosion on the inside and the outside. This catch tank was the subject of an
unusual occurrence report, however, further evaluation attributed the liquid level
changes to the manual type measurements used (Neilsen 1992), Tank
inspections and knowledge of the constituents would be required to determine
tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 239Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 2s9Pu.

h) Radiological Hazard: Moderate Risk - Tank content will very likely present a
radiological hazard since it was associated with tank farms that received
PUREX-generated wastes that contained high concentrations of fission products.
Measurements are required to determine if the tank exterior presents a hazard.

i) There was no evidence of heat generation causing a temperature rise.
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Figure A-I. Flow Diagram, Catch Tank
241-A-302B.

A-3



WHC-SD-EN-ES-040, Rev. 0

DATA SHEET
TANK 241-B-301

Tank Category: Catch Coordinates: N45439/W52950

Nominal Capacity: 36,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1993b)

Arrangement: Vertical Sludge Volume: 21,660 gallons

Construction Steel Supernatant 590 gallons
Material: Volume:

Reference W-72903, H-2-44501 Current Status: Isolated
Drawings: sheet 140

Analytical Data for Tank 24|-B-301 (Modified from Neilsen 1992)

Sample Number 8409T
Visual Pale yellow, no solids
OTR, mR 25
pH 8.50
Pu, grams/gallon <6.58 X 10.7
U, pounds, gallon 1.77 X 10"s
'S4Cs, ttCi/gallon 88.64
'37Cs, #Ci/gallon 1.14 X 104

Note: Adjusted for decay to April 1, 1992.

History of .Operations

This is a vertical, flat-bottom, cylindrical tank measuring 15 ft. 6 in. long by 20 ft. in
diameter which received drainage from four diversion boxes: 241-B-151, B-152, B-153 and B-
154.

The tank was in operation from 1945 to 1984. No evidence was found of any unusual
event relating to this tank during that period; although there was an incident in 1946 associated
with diversion box 241-B-154. No waste volume information or analytical data was found from
any time after 1974; although, according to further research (Appendix D, page D-19), it is
known that samples were taken after that time. B Plant was in operation through the early
1980's, so data obtained before 1984 or 1985 will not be pertinent. A haud-written notation
from Project B-231 paperwork was found which indicated a volume of 2695, probably gallons,
in the tank.
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Suspected waste types in the tank could include any of the following (See Appendix B):
MW, 2C, 5-6, 224, EB, TBP, HLO, FP, CW, IC, OWW, BL, IX, BNW, DW, LW, N, R,
EVAP, NCPLX.

Potential Safety Issues;

a) Hydrogen Buildup: Hydrogen generation is likely. Diffusion from the tank is
also likely. As long as the tank is isolated, there should be no ignition source.

b) Ferrocyanide: Low risk

c) Organic Salts: Moderate risk because of waste processing.

d) Flammability: Low risk because the tank is out-of-service and isolated.

e) Vapor Emissions: Low risk because the tank is out-of-service and isolated.

f) Tank Integrity: Low Risk - The tank is almost 40 years old and is subject to
corrosion on the inside and the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 739Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of _3_Pu.

h) Radiological Hazard: Moderate Risk - Tank contents will very likely present a
radiological hazard due to the quantity of sludge containing radionuclides.
Measurements are required to determine if the tank exterior presents a hazard.

i) There was no evidence of heat generation causing a temperature rise.
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DATA SHEET
TANK 241-B-302B

Tank Category: Catch Coordinates: N42568/W52771

Nominal Capacity: 17,684 gallons Reference: (Neilsen 1992)
(DOE-RL 1993b)

Arrangement: Horizontal Sludge Volume: 690 gallons

Construction Steel Supernatant 4,240 gallons
Material: Volume:

Reference W-77-092, H-2-44501, Current Status: Stabilized and
Drawings: sheet 96 isolated

History of Operations:

The 241-B-302B catch tank is a cylindrical tank with a 9 ft. dia. and 35 ft. 9.5 in.
length between rounded ends. The nominal capacity of this tank is 17,684 gallons.

The tank operated from 1945 to 1985. It was approved as interim stabilized on May
16, 1985. The stabilization evaluation form lists the solids level at 9 in. (taken in August 1984
by the manual tape method) and the liquid level measured at 35 in. (taken on May 10, 1985 by
zip cord method). Using the calibration table for this series of tank (Bendixsen 1982), the
solids volume is estimated at 690 gallons and the supernate is estimated at 4,240 gallons.

The supernate volume of 4,240 gallons is less than the 5,000 gallon minimum required
for further action (i.e., pumping of liquid to tanker or overland to tank) according to Bell
(1984). Therefore, no further action was required on 241-B-302B.

No evidence of any unusual events were found relating to this tank; however, there is an
unplanned release associated with a nearby diversion box. The unplanned release UPR-200-E-
77 was caused by work on a leaking jumper in the associated diversion box 241-B-154. The
release occurred in 1946 and consisted of metal waste solution from B Plant processes. It was
estimated that 1 Ci solution of fission products contaminated the ground surrounding the
diversion box (DOE-RL 1993b).

Suspected waste types in the tank include any of the following B Plant waste types: B,
BFSH, BL, BLEB, CF, DW, EB, IX, MW, SRS, IC, 3C, 5-6.

Potential Safety Issues

a) Hydrogen Buildup: As long as the tank is isolated, there should be no ignition
source. There is low probability of risk.

b) Ferrocyanide: Low Risk.

A-7



WHC-SD-EN-ES-040, Rev. 0

c) OrganicSalts:Moderaterisk-liquidvolumehigh,butliquidmay evaporate
withtime.

d) Flammability:Low riskbecausethetankisout-of-serviceandisolated.

e) VaporEmission:Low riskbecausethetankisout-of-serviceandisolated.

f) Tank Integrity: Low Risk - The tank is almost 50 years old and is subject to
corrosion on the inside and the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the ,9 Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiological Hazard: Low Risk - Tank contents present a relatively low
radiological hazard due to the small volume of sludge present. Measurements
are required to determine if the tank exterior presents a hazard.

i) Therewas no evidenceofheatgenerationcausinga temperaturerise.
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Figure A-3. Flow Diagram, Catch Tank
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DATA SHEET
TANK 241-BX-302A

Tank Category: Catch Coordinates: N45280/W53186

Nominal Capacity: 17,684 gallons Reference: (Neilsen 1992)
(DOE-RL 1993b)

I

Arrangement: Horizontal Sludge Volume: 835 gallons

Construction ASTM A70 flange Supernatant 0 gallons
Material: grade steel Volume:

Reference Drawings: W-2-618, Current Status: Stabilized,
H-2-44501, isolated
Sheet 140

History_of Operations

Tank 241-BX-302A is a horizontally installed catch tank, 9 ft. in diameter by 36 ft. long
between rounded ends. It received drainage from diversion boxes BR-152, BX-153, BYR-152
and BXR-152. The tank was operated from 1948 to 1985.

Analytical data from a 1979 sample is summarized below (WHC 1975-1985). Sample
results represent values and activity at the time the results were published (1979) and are
reported here only as an indicator of potential characteristics of the wastes managed. There
were no unusual events recorded at this location.

Analyses of the Tank Farm Sample #7396, Tank 241-BX-302A:

pH 9.5 N02 1.46E-03 M
Spg 0.98 N03 5.33E-03 M
OH <0.01 Molar 0VI) P04 4.06E-03 M
Ai < 3.2E-04 M S04 0.018 M
Na <0.08 M C03 0.003 M
F < 3E-04 M Total Organic Carbon 0.043 g/L
C! 3.84E-04 M % H20 > 99 %
Cs13_ 94.6 #Ci/L (GEA) VIS-OTR Clear 0.005 rad/hr.
Sr89_° 1.9E+02 #Ci/L
Pu147 < 11.2 #Ci/L
Pu239ru° 6.55E-08 g/L

Suspected waste types in the tank could include any of the following (See Appendix B):
MW, 1C, EB, TBP, CW, IX, OWW, BL, IWW, RIX, R, SIX, DW, BNW, LW, N, PL,
EVAP, DSSF, NCDLX, CPLX.
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PotentialSafety,,Issues

a) Hydrogen Buildup: Low Risk

b) Ferrocyanide: Low Risk

c) OrganicSalts: ModerateRisk - No Data

d) Flammability:Low Risk - Isolated

e) VaporEmission: Low Risk - No Liquid

0 Tank Integrity: Low Risk - The tank is 45 years old andis subjectto corrosion
on the insideand the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 2_9Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of z_9Pu.

h) RadiologicalHazard: Low Risk - Tank contents present a low radiological
hazard due to the relatively small quantity of sludge containing moderate levels
of radioactivity. Measurements are required to determine if the tank exterior
presents a hazard.

i) Heat Generation: There was no evidence of heat generation causing a
temperature rise.
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Figure A-4. Flow Diagram, Catch Tank
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DATA SHEET
TANK 241-BX-302B

Tank Category: Catch Coordinates: N42533/W53807

Nominal Capacity: 11,389 gallons Reference: (Neilsen 1992)
(DOE-RL 1993b)

Arrangement: Horizontal Sludge Volume: 950 gallons

Construction Steel Supernatant 94 gallons
Material: Volume:

Reference Drawings: H-2-636, Current Status: Stabilized,
H-2-44501, isolated
Sheet 97

History of Operations

Tank 241-BX-302B is installed horizontally and it is 10 ft. in diameter and 18 ft. long.
It receives drainage from the BX-154 diversion box. The tank was built in 1946 and was in

service from 1948 to 1985. It was isolated in 1985 with a solids level of 17.00 in. and a liquid
level of 18.00 in.

No analytical data was found in the records and there were no unusual events recorded
at this location.

Suspected waste types in the tank include any of the following B Plant waste types: B,
BFSH, BL, BLEB, CF, DW, EB, IX, MW, SRS, IC, 2C, 5-6.

Potential Safety l.ssues

a) Hydrogen Buildup: Low Risk

b) Ferrocyanide: Low Risk

c) Organic Salts: Moderate Risk - No Data

d) Flammability: Low Risk - Isolated

e) Vapor Emission: Low Risk - No Liquid

f) Tank Integrity: Low Risk - The tank is 45 years old and is subject to corrosion
on the inside and the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
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Sampling would be required to determine the 239Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiological Hazard: Low Risk - Tank contents present a low radiological
hazard because of the anticipated moderate level of radioactivity contained in the
limited sludge quantity. Measurements are required to determine if the tank
exterior presents a hazard.

i) Heat Generation: There was no evidence of heat generation causing a
temperature rise.
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DATA SHEET
TANK 24 I-BX-302C

Tank Category: Catch Coordinates: N44201/W53186

Nominal Capacity: 11,378 gallons Reference: (Neilsen 1992)
_OE-RL 1993b)

Arrangement: Horizontal Sludge Volume: 635 gallons

Construction Steel Supernatant 228 gallons
Material: Volume:

Reference Drawings: H-2-635, Current Status: Stabilized,
H-2-44501, Isolated
Sheet 118

Hi_ory of Operations

Tank 241-BX-302C is a horizontally installed, cylindrical tank, 10 ft. in diameter and 18
ft. between rounded ends. The nominal capacity of this tank is 11,378 gallons. This tank
formerly received drainage from BX-155, now isolated. The catch tank is now isolated with a
capped steam addition line and gaskets on three risers. Tank 241-BX-302C was in service from
1948 until 1985. It has been stabilized and isolated but is not currently being monitored. This
unit was used for transfer of waste solutions from processing and decontamination operations.

No evidence of any unusual events were found relating to this tank; however, there is an
unplanned release associated with diversion box 241-BX-155. This unplanned release _tPR-
200-E-78) was caused by pressure testing of lines and jumpers. No date for the UPR has been
identified. It is estimated that 10 Ci of fission products contaminated surrounding soil.

Suspected waste types in the tank could include any of the following (See Appendix B):
MW, IC, EB, TBP, CS, IX, OWW, BL, IWW, RIX, R, SIX, DW, BNW, LW, N, PL,
EVAP, DSSF, NCPLX, CPLX, 2C, 5-6, 224, HLO, FP.

Potential Safety l_sues

a) Hydrogen Buildup: Low risk because of the large void volume.

b) Ferrocyanide: Low Risk

c) Organic Salts: Moderate Risk - No Data

d) Flammability: Low Risk

e) Vapor Emission: Low Risk
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f) TankIntegrity: Low Risk- Thetankis45 yearsold andissubjectto corrosion
on the inside and the outside. Tankinspectionsandknowledge_f the
constituentswould be requiredto determinetank integrity.

g) CriticalitySafety: Low Risk - Thereare conditionsunderwhich a relatively
small amount(< l.Okg)of properlymoderatedplutoniumcan go critical.
Samplingwould be requiredto determinethe_ Pucontentof the tank. Tank
functionindicatesthat it shouldnot containa significantquantityof _ Pu.

h) RadiologicalHazard:Low Risk- Tankcontentspresenta lowradiological
hazardduetothemoderatelevelofradioactivitycontainedinthelimitedvolume
ofwastepresent.Measurementsarerequiredtodetermineifthetankexterior
presentsahazard.

i) Heat Generation:There was no evidenceof heat generationcausing a
temperaturerise.
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Figure A-6. Flow Diagram, Catch Tank
241-BX-302C.
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DATA SHEET
TANK 241-C-301

Tank Category: Catch Coordinates: N43160/W48480

Nominal Capacity: 36,000 gallons Reference: (Neilsen 1992)(DOE-RL 1993a)

Arrangement: Vertical Sludge Volume: 9,016 gallons

Construction Steel Supernatant 1,470 gallons
Material: Volume:

DOE-RL (1993a), reports
content of 31,900
gallons of 207-A Retention
Basin Condensate

Reference H-244501, Current Status: Isolated
sheet 92

Analytical Data for Tank 241-O301 (Modified from N¢ilsen 1992)

Sample Number 8410T
Visual Clear, yellow, no solids
OTR, mR 130
pH 9.30
Pu, grams/gallon <6.58 X 10.7
U, pounds/gallon 5.0 X 104
Total t3,/_Ci/gallon !.7 X 103
iS4Cs,_Ci/gallon 1.47 X 102
137Cs,/_Ci/gallon 2.55 X 104

Note: Adjusted for decay to April 1, 1992.

History of ODeration

This is a vertical, flat-bottom, cylindrical tank with a 19 ft. height and a 20 ft. diameter
which received drainage from diversion boxes 241-C-151, C-152, C-153, and C-252. These
diversion boxes were associated with waste transfers to and from the C Tank Farm, which

received wastes primarily from the B Plant and PUREX facilities and incidental wastes from C
Plant facilities (Hot Semiworks).

C-Plant operated as a pilot plant from 1949 to 1983 in support of the REDOX process

(1949 - 1954) and later the PUREX process (1954 - 1983). Consequently, wastes in tank
241-C-301 will probably contain material from a wide variety of processes varying considerably
over time. Tank 241-C-301 is in a ferrocyanide waste transfer path, so it may have received
some ferrocyanides.
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Suspected waste types in the tank could include any of the following (See Appendix B):
MW, IC, TBP, SSW, CW, OWW, HS, EB, P, FP, HLO, BNW, LW, N, PL, R, BL, IX,
PSS, DW, RIX, EVAP, SRS, CPLX, NCPLX.

Potential Safety_Issues

a) Hydrogen Buildup: Hydrogen generation is likely but so is diffusion from the
tank. The tank is isolated so there is no ignition source.

b) Ferrocyanide: Low Risk.

c) Organic Salts: Moderate risk because of low liquid volume.

d) Flammability: Low risk because the tank is out-of-service and isolated.

e) Vapor Emissions: Low risk because the tank is out-of-service and isolated.

f) Tank Integrity: Low Risk - The tank is almost 40 years old and is subject to
corrosion on the inside and the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the _9 Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of _* Pu.

h) Radiological Hazard: Moderate Risk - Tank contents present a moderate
radiological hazard due to the expected radioactivity levels and volume of sludge
present. Measurements are required to determine if the tank exterior presents a
hazard.

i) There was no evidence of heat generation causing a temperature rise.
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Figure A-7. Flow Diagram, Catch Tank
241-C-301.
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DATA SHEET
TANK 240-S-302

Tank Category: Catch Coordinates: N34700/W73670
(DOE-RL 1992a)

Nominal Capacity: 17,684 gallons Reference: (Hanlon 1994)

Arrangement: Horizontal Total Waste Volume: 2,276 gallons
DOE-RL (1992a), (100 gallons of

Construction Steel reports a content of interstitial liquid)
Material: 2,380 gallons of waste

Reference H-2-5211, Current Status: Isolated
Drawings: H-2-4451 I, Monitored

sheet 28

History of Operations

Catch tank 240-S-302 is a 9 ft. diameter by 36 ft. long, horizontal cylindrical tank
having standard dished ends.

Although this tank leaks, the volume of sludge and supernatant should be close to the
recorded volumes since most liquid has been pumped from the tank and it has been isolated.

The tank was in service throughout the period when S-Plant was operating or from 1950
to 1987 and functioned primarily to receive leakage, spillage, line flushes, and drainage
associated with waste transfers through diversion box 240-S-151. These waste transfers were
associated with the T and S Tank Farms, Building 202-S and certain cribs and sumps (see the
attached flow diagram).

In 1977, evidence indicated that the tank was probably leaking. Again in 1985, data
indicated a leak. Subsequent investigations resulted in a confirmation of its status as a leaker in
April 1987.

Suspected waste types in the tank could include any of the following (See Appendix B):
R, CW, EB, BNW, DW, N, B, BL, IX, LW, RIX, 224, TL, EVAP, HDRL, DSSF, NCPLX,
PNF.

Potential Safety Issues

a) Hydrogen Buildup: The relatively small volume of waste in this tank will
reduce the quantity of hydrogen gas which could be generated.

b) Ferrocyanide: There is a lower potential for ferrocyanide contamination in this
tank than in many of the others.

c) Organic Salts: Moderate risk because of low liquid volume.
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d) Flammability: Low risk because the tank is out-of-service and isolated.

e) Vapor Emissions: Low risk because the tank is out-of-service and isolated.

f) Tank Integrity: High Risk - This tank is a confirmed leaker.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 239Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiological Hazard: Low Risk - Measurements are required to determine if the
tank exterior presents a hazard.

i) There was no evidence of heat generation causing a temperature rise.

A-23



WHC-SD-EN-ES-040, Rev. 0

__I CATCH TANK J._
240-S-302

PUMP

i_ DIVERSIONBOX
240-S- 151

1' ' I,
DIVERSIONBOX 216-S - 1
240-S- 152 SUMP

T SERIES 2lC_R__B_;,

DIVERSIONBOXES I / _o,v_._,o_BOX_
241 -S-151

12-3-93 14:57 \JSS\923E043\42727

Figure A-8. Flow Diagram, Catch Tank
240-S-302.
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DATA SHEET
TANK 241-S-302A

Tank Category: Catch Coordinates: N35670/W75360
(DOE-RL 1992a)

Nominal Capacity: 17,684 gallons Reference: (Neilsen 1992),
(Hanlon 1994),
(DOE-RL 1992a)

Arrangement: Horizontal Total Waste Volume: 5,130 gallons
DOE-RL (1992a),

Construction Steel reports a content of 54
Material: gallons of waste, and

unspecified volume of
grout

Reference H-2-1795, Current Status: Isolated
Drawings: H-2-44571,

sheet 38

History 9f Operations

Tank 241-S-302A is a cylindrical tank, 35 ft. 9.5 in. in length, with a 8 ft. 10 7/8 in.
diameter.

The tank was installed in 1949 in association with the 241-S-151 and 241-SX-151

diversion boxes, receiving spills, leakage, line flushes, and drainage associated with waste
transfers through these diversion boxes and encasernents. Wastes characteristic of the S, SX,
and U Tank Farms, and the 222-S laboratory are expected to be present in the catch tank.

It was replaced in October of 1991 with tank 241-S-304 because it had been found to
leak and efforts to repair it failed. The tank was in operation from 1949 to 1991. Sources of
effluents to the tank have included the 222-S Laboratory, T Plant Decontamination Facility, Z
Plant, and 102-SY and 244-TX tanks.

Liquid level fluctuations were observed in this tank from as early as 1977 until 1990
when it was determined that the tank was definitely leaking. An effort in early 1991 to seal the
tank with grout was not successful and the tank was replaced later that year. The tank now
contains grout and waste.

Suspected waste types in the tank could include any of the following (See Appendix B):
R, CW, EB, BNW, DW, N, B, BL, IX, LW, RIX, 224, TL, EVAP, HDRL, DSSF, NCPLX,
PNF.

Potential Safety l_;sues

a) Hydrogen Buildup: There is a leak in the tank. It is unlikely that hydrogen will
accumulate.
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b) Ferrocyanide: The sand and grout in this tank should lower the risk.

c) Organic Salts: Moderate Risk.

d) Flammability: Low risk because of grout.

e) Vapor Emissions: Low risk because of leak and grout.

0 Tank Integrity: High Risk - This tank is a confirmed leaker.

g) Criticality Safety: Low Risk - Grout reduces risk of hazard.

h) Radiological Hazard: Moderate Risk - Tank contents present a moderate
radiologieal hazard due to high sludge content and the level of radioactivity
present. Measurements are required to determine if the tank exterior presents a
hazard.

i) There was no evidence of heat generation causing a temperature rise.
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Figure A-9. Flow Diagram, Catch Tank
241-S-302A.
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DATA SHEET
TANK 241-S-302B

Tank Category: Catch Coordinates: N36265/W75540

Nominal Capacity: 14,314 gallons l_eference: (Neilsen 1992)
(DOE-RL 1992a)

Arrangement: Horizontal Sludge Volume: 0 gallons

Construction Steel Supernatant Volume: 0 gallons
Material: DOE-RL (1992a),

reports a content of
3,240 gallons of waste.

Reference H-2-1820, Current Status: Isolated,
Draw ings: H-2-4451 l, Stab ilized

sheet 48

History of Operations

Tank 241-S-302B is a horizontal, cylindrical tank, 9 ft. in diameter and 32 ft. 4 in.
between rounded ends.

The tank operated from 1952 through 1985 in association with encasement drains for
lines connecting the S Tank Farm and diversion box 241-S-151. As such, it historically is
expected to have received the kinds of wastes found in the S Tank Farm.

The tank has since been isolated and stabilized, and the stabilization evaluation form

states that the tank is now empty. A Waste Information Data System summary sheet from 1991
indicates the tank contains 3240 gallons of waste (DOE-RL 1992a). In 1993, tank contents are
listed as unknown. It is considered highly likely that the tank is now empty.

Potential Safety Issues

Not Applicable. The tank is empty.
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Figure A-10. Flow Diagram, Catch Tank
241-S-302 B.
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DATA SHEET
TANK 241-SX-302

TankCategory: Catch Coordinates: N35570/W75585

Nominal Capacity: 17,684 gallons Reference: (Neilsen 1992)
(DOE-RL 1992a)

Arrangement: Horizontal SludgeVolume: 1,050 gallons

Construction Steel Supernatant 305 gallons
Material: Volume:

Reference H-2-39537, H-2-44511, CurrentStatus: Isolated
Drawings: sheet 38

Hi_toryof Operations

Tank 241-SX-302 is a horizontal, cylindricaltank, 9 ft. in diameterand 35 ft. 9.5 in. in
length between roundedends. The tank operated from 1954 to 1983. Drains to the catch tank
originate from the 241-SX-151 diversionbox, 24i-SX-152 transferbox, the SX farm
encasement and Line 456. All of these sources are isolated. The tank was stabilized at the end
of 1984. Liquid and sludge values were obtained at that time.

Suspected waste types in the tank could includeany of the following (See Appendix B):
R, HLO, EB, CW, OWW, RIX, BNW, DW, LW, BL, IX, TL, B, EVAP, PL, PSS, 224,
PNF, CPLX, DSSF, NCPLX.

PotentialSafety Issues

a) HydrogenBuildup: Low Risk - As long as the tank is isolated, there should be
no ignition source. There is low probabilityof risk.

b) Ferrocyanide: Low Risk

c) Organic Salts: Moderate Risk - Liquid may evaporate with time.

d) Flammability: Low risk because the tank is out-of-service and isolated.

e) Vapor Emission: Low risk because the tank is out-of-serviceand isolated.

f) Tank Integrity: Low Risk - The tank is almost 40 years old and is subjectto
corrosion on the inside and the outside. Tank inspections and knowledge of the
constituents would be requiredto determinetank integrity.

g) CriticalitySafety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properlymoderatedplutonium can go critical.
Sampling would be requiredto determine the _9 Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.
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h) RadlologicalHazard:Low Risk-Tankcontent,qpresentalowradiological
hazardbecausethemoderatelevelofradioactivityislimitedtoasmallvolume
ofsludge.Measurementsarerequiredtodetermineifthetankexteriorpresents
ahazard.

i) There was no evidence of heat generation causing a temperaturerise.
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Figure A-It. Flow Diagram, Catch Tank
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DATA SHEET
TANK 241-T-301B

Tank Category: Catch Coordir ires: N43232/W75837

Nominal Capacity: 36,000 gallons Reference: (Neilsen 1992)
(DOE-RL 199b)

Arrangement: Vertical Sludge Volume: 21,658 gallons

Construction Steel Supernatant 588 gallons
Material: Volume:

Reference W-72903, H-2-44511, Current Status: Stabilized,
Drawings: sheet 134 isolated

Analytical D_ta for Tank 241-T-30tB {Modified from Ncilsen 1_992)

SampleNumber 8497T
Visual Clear, Yellow, no solids
OTR (mR) 50
pH 8.7O
Pu, grams/gallon <6.58 X 10"_
U, pounds/gallon 6.08 X 10"s
Total/_, ;tCi/gallon 3.04 X 102
_S4Cs,pCi/gallon 13.47
'JTCs,/_Ci/gallon 1.6 X 103
m°6Ru,/tCi/galion 5.94 X l0 s

Note: Activity has been adjusted for decay to April 1, 1992.

History of Operations

This is a vertical, flat bottom tank constructed of reinforced concrete, 20 ft. in diameter
and 19 ft. high. The tank collected overflow from diversion boxes from 1944 to 1983, and
served to collect spills, leaks, line flushes, and drainage associated with waste transfers in the
vicinity of T Plant and the T Tank Farm (DOE-RL 1992b). T Plant operations included
plutonium recovery, decontamination and experimental work so the tank may contain a wide
variety of waste products. This catch tank may have received ferrocyanides as it is on a
historical ferrocyanide transfer route.

The tank received drainage from four diversion boxes: 241-T-151, T-152, T-153 and T-
252. All of these boxes have been sealed and isolated. Tank 241-T-301B was interim isolated

in July 1985, and it is considered to be stabilized because it contains less than 5,000 gallons of
supernate.

Suspected waste types in the tank could include any of the following (See Appendix B):
MW, IC, 2C, TBP, 224, EB, CW, HLO, BNW, DW, BL, IX, R, RIX, EVAP, NCPLX.
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Analytical data is available from 1974 but many changes in tank contents could have
occurred between 1974 and 1985.

Potential SafeW_Issues

a) Hydrogen Buildup: Although the specific processes generating hydrogen in
waste tanks are unknown, radioactive disintegration in any hydrogen containing
medium will probably result in some generation of hydrogen gas. As long as
the tank is isolated there should be no ignition source so the risk of fire or
explosion should be low.

b) Ferrocyanide: Low Risk - Located on the ferrocyanide transfer route.

c) Organic Salts: Moderate risk because of lack of data.

d) Flammability: Low risk because the tank is out-of-service and isolated.

e) Vapor Emission: Low risk because the tank is out-of-service and isolated.

f) Tank Integrity: Low Risk - The tank is almost 50 years old and is subject to
corrosion on the inside and the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 23,Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiological Hazard: Moderate Risk - The large sludge volume with
anticipated significant concentrations of fission products represents a moderate
radiological hazard. Measurements are required to determine if the tank exterior
presents a hazard.

i) There was no evidence of heat generation causing a temperature rise.
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Figure A-12. Flow Diagram, Catch Tank
241-T-301B.
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DATA SHEET
TANK 241-TX-302A

TankCategory: Catch Coordinates: N41570/W75640

NominalCapacity: 17,684gallons Reference: (Neilsen1992)
(DOE-RL1992b)

Arrangement: Horizontal SludgeVolume: 2,450gallons

Construction Steel Supernatant 30 gallons
Material: Volume:

Reference H-2-828 CurrentStatus: Stabilized,
Drawings H-2-44511, isolated

Sheet 110

Historyof Operations

Catch tank 241-TX;302A is a horizontal, cylindrical tank, 9 ft. in diameterand 35 ft.
9.5 in. between roundedends. Nominalcapacity of this tank is 17,684 gallons. This tank
received drainage primarilyfrom diversion box 241-TX-153, and associated encasements. The
diversion box, catch tank, and encasement are all isolated. Isolation of 241-TX-302A includes
gaskets on three risers and capping of the l-inch steam addition riser.

This tank operated from 1949 to 1982. It was used to accept any spills, leaks, line
flushes, and drainage of wastes from processing and decontaminationoperations (DOE-RL
1992b). Tank 241-TX-302A was approved as interimstabilized on December4, 1984, and is
both isolated and stabilized; however, it is not monitored. The stabilization evaluation form
lists the solids level at 21.4 in. (measured in September, 1984by doughnut method), and the
liquid level at 21.5 in. (measured in September, 1984 by manual tape method). Using the
calibrationtable for this tank series, the solids volume is estimated at 2,450 gallons; the
supernate volume is estimated at less than 30 gallons. Due to the fact that the supernate volume
is below the 400 gallon minimum for tanktruck transfer and also below the 5,000 gallon
minimum for overland transfer, no further actions were taken on this tank. The waste category
is mixed and the type is liquid. This unit was used for transfer of waste solutions from
processing and decontamination operations.

Suspected waste types in the tank could include any of the following (See Appendix B):
MW, IC, TBP, EB, R, CW, OWW, RIX, SIX, IX, BL, BNW, DW, LW, N, PL, B, EVAP,
CPLX, NCPLX, PNF. The following results of analysis of a sample from the 241-TX-302A
tank was located in the 222-S Laboratory "Process Aides" files. The results are presented as
reportedon the 2/5/79, DSI for sample #7062 & T2137 OVHC1975-1985):

GEA 1.270E+04
VIS-OT yellow Brn 2.00E-2 (10 mrad)RA0
Sol. <I0 (<2%)
SpG 1.050
OH--, (3.72E10-2 M)
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899°Sr 4.540E + 02/zCi/gal
_Cs 4.81E + 01/zCi/gal
NO2 (2.1x10 "_M)
N03 (1.29x 10"1M)

Potential Safety Issues

a) Hydrogen Buildup: Low risk because of the large void volume.

b) Ferrocyanide: Low Risk

e) Organic Salts: Moderate Risk - No Data

d) Flammability: Low Risk

e) Vapor Emissions: Low Risk

f) Tank Integrity: High Risk - This tank leaks.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 239Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiological Hazard: Low Risk - Measurements are required to determine if the
tank exterior presents a hazard.

i) Heat Generation: There was no evidence of heat generation causing a
temperature rise.
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Figure A-13. Flow Diagram, Catch Tanks
241-TX-302A, 241-TX-302XB.
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DATA SHEET
TANK 241-TX-302BR

Tank Category: Catch Coordinates: N41474/W74754

Nominal Capacity: 12,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992b)

Arrangement: Horizontal Sludge Volume: No Data

Construction Steel Supernatant No Data
Material: Volume:

Reference H-2-2536 Current Status: Stabilized,
Drawings isolated

History_of Operations

241-TX-302BR was installed in the early 1950's to replace the original 241-TX-302B
tank. These tanks were designed to receive drainage from diversion box 241-TX-155.
However, the tank sustained acid damage and was replaced by 241-TX-302B about 1954. It
was in operation from 1950 to 1954 and was isolated in 1954. Ferrocyanide may be present in
this tank since it is on the ferrocyanide waste transfer route.

No analytical data was located for the waste in this tank.

An unplanned release, UPR-200-W-131, occurred in 1953 and resulted from leaky
jumpers in diversion box 241-TX-155. An area 5 feet in diameter was contaminated around the
diversion box (DOE-RL 1992b). The waste type involved was not identified; however, as the
associated process mission was BiPO4, the waste had to be either MW, IC, or 2C. This release

may impact tank 241-TX-302BR, as it is present in the vicinity of this diversion box.

Suspected waste types in the tank could include any of the following (See Appendix B):
MW, lC, 2C, TBP, 224, EB.

Potential Safety Issues

a) Hydrogen Buildup: Low Risk

b) Ferrocyanide: Low Risk.

c) Organic Salts: Moderate Risk

d) Flammability: Low Risk

e) Vapor Emissions: Low Risk

f) Tank Integrity: This tank is a replacement for the original tank 241-TX-302B
which was also damaged. The tank was taken out of service because it was
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damaged by acid. Tank inspections and knowledge of the constituents would be
required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the _ Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiological Hazard: Moderate Risk - A moderate level of risk is assumed
because of the waste volume present in the tank is unknown and that
radiologically contaminated soils may be present in the vicinity of the tank.
Measurements are required to determine if the tank exterior presents a hazard.

i) Heat Generation: There was no evidence of heat generation causing a
temperature rise.

*Note: Flow diagram provided with tank 241-TX-302B (page A-43).
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DATA SHEET
TANK 24 I-TX-302B

Tank Category: Catch Coordinates: N41474/W74754

Nominal Capacity: 17,684 Reference: (Neilsen 1992),
(Hanlon 1994)

Arrangement: Horizontal Total Waste 1,320 gallons
Volume:

Construction Steel
Material: Current Status: Stabilized,

isolated

Reference H-2-536,

Drawings: H-2-44511, Sheet 109

History of Operation..s

Catch tank 241-TX-302B is a horizontal, cylindrical tank, 9 feet in diameter and 35 feet
9 inches between rounded ends. Nominal capacity of this tank is 17,684 gallons. This catch
was installed in early 1954 as a replacement tank for 241-TX-302BR which was damaged by
acid. This tank received drainage from diversion box 241-TX-155. Currently both tanks
remain in original locations. Tank 241-TX-302B has been stabilized and isolated. Ferrocyanide
may be present in this tank since it was on the ferrocyanide waste transfer route.

Unplanned release UPR-200-W-131 may impact this catch tank. See the data sheet for
Tank 241-TX-302BR.

Suspected waste types in the tank include any of the following (See Appendix B): MW,
R, CW, OWW, RIX, SIX, IX, BL, BNW, DW, LW, N, PL, B, EVAP, CPLX, NCPL, PNF,
1C, 2C, TBP, 224, EB, HLO.

The following analytical results from analysis of a sample from tank 241-TX-302B were
found during a search of the 222-S Laboratory "Process Aids" files. The results are presented
here just as recorded in the "Process Aids" files, Sample #T2138 reported 3/6/84 (WHC 1975-
1985).

BRT yellow
< 5 % wt solids

0.025 rad (24 mR)
N02 5.79x10 2 M
N03 7.08x10 "2M
pH 9.95
OH- 4.28x10 "2M

Po..tenti.a!Safety Issues

a) Hydrogen Buildup: Low risk because of the large void volume.

b) Fer'rocyanide: Low Risk.
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c) Organic Salts: Moderate Risk

d) Flammability: Low risk because tank is out of service and isolated.

e) Vapor Emissions: Low risk because the tank is out of service and isolated.

f) Tank Integrity: Low Risk - No leak data in available records, however, this
tank is a replacement for a tank that received acid damage.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 239Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiologieal Hazard: Moderate Risk - This level of risk is assigned because of
the possibility of contaminated soil present as a result of UPR-200-W-131.

i) Heat Generation: There was no evidence of heat generation causing a
temperature rise.
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Figure A-14. Flow Diagram, Catch Tanks
241-TX-302B & 241-TX-302BR.
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DATA SHEET
TANK 24I-TX-302XB

TankCategory: Catch Coordinates: N41623/W75679

NominalCapacity: 14,314 gallons Reference: (Neilsen 1992)

Arrangement: Horizontal SludgeVolume: 108 gallons

Construction Steel Supernate 245 gallons
Material: Volume:

Reference H-2-823, CurrentStatus: Stabilized,
Drawings: I-I-2-44511, isolated

Sheet 110

History 9f Operatiens

Catch tank 241-TX-302XB is a horizontal, cylindrical tank, 9 ft. in diameter and 28 ft.
10 in. betweenroundedends. Nominal capacity of this tank is 14,314 gallons. This tank
receives drainage from a concrete encasement originating at 244-TX-153. The diversion box,
catch tank, and encasement are all isolated. Isolation of 241-TX-302XBincludes gaskets on
three risersand capping of the 1-inch steam addition riser. This catch tank has a current status
of isolated and stabilized; however, it is not monitored. This tank receiveddrainageindirectly
from T Plant Operations and directlyfrom waste transfers associatedwith the TX Tank Farm.

This tank was approved as interim stabilizedon June20, 1985, but the exact operating
life of tank 241-TX-302B is unknown. It is suspected that operationbegan approximatelyin
1950. The stabilizationevaluation form lists the solids level at 3 in. (measured in June, 1985
by doughnut method) and the liquid level at 6.5 in. (measuredin June, 1985by manual tape
method). Using the calibrationtable for this tank series (Table 4-3, Bendixsen1982), the solids
volume is estimated at 108 gallons; the supernate volume is estimated at 245 gallons. Because
the supernate volume is below the 400 gallons minimumfor tank truck transferand also below
the 5,000 gallon minimumfor overload transfer,no further actions were taken on this tank.
This unit was used for transferof waste solutions from processing and decontamination
operations. This unit is not requiredto be monitored.

Suspected waste types in the tank could include any of the following (See Section
2.4.2.1): MW, IC, TBP, EB, R, CW, OWW, RIX, SIX, IX, BL, BNW, DW, LW, N, PL, B,
EVAP, CPLX, NCPLX, PNF.

PotentialSafety Issues

a) HydrogenBuildup: Low riskbecause of the large void volume.

b) Ferrocyanide: Low Risk

c) OrganicSalts: Moderate Risk
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d) Flammability: Low risk because tankis out of service andisolated.

e) VaporEmissions: Low risk becausethe tank is out of service and isolated.

f) Tank integrity: Low Risk - Tank age unknown. No leak data in available
records.

g) CriticalitySafety: Low Risk - Thereare conditionsunderwhich a relatively
small amount(< 1.0kg) of properlymoderatedplutoniumcan go critical.
Samplingwouldbe requiredto determinethe_9 Pucontentof the tank. Tank
functionindicatesthat it shouldnotcontaina significantquantityof _ Pu.

h) RadiologicalHazard: Low Risk - Measurementsare requiredto determineif the
tank exteriorpresentsa hazard.

i) Heat Generation:There was no evidence of heat generationcausinga
temperaturerise.

I

*Note: Flow diagramis providedwithtank241-TX-302A.
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DATA SHEET
TANK 24 I-TY-302A

Tank Category: Catch Coordinates: N42358/W75670

Nominal Capacity: 17,684 gallons Reference: (Neilsen 1992)
(DOE-RL 199b)

Arrangement: Horizontal Sludge Volume: 450 gallons

Construction Steel Supernatant 0 gallons
Material: Volume:

Reference H-2-2233, H-2-44511, Current Status: Stabilized,
Drawings: sheet 118 isolated

Hi_tory 9f Operations

Tank 241-TY-302A is a horizontal, cylindrical vessel 9 ft. in diameter and 35 ft. 9.5 in.
in length between rounded ends. It received drainage from diversion box 241-TY-153. The
tank was considered to be stabilized and isolated after June, 1985 when procedures were
completed and approved.

The tank was in service from 1953 to 1981. T Plant operations included plutonium
recovery, decontamination, and experimental work so the tank may contain a wide variety of
waste products from T Plant that were routed to the TY Tank Farm. The tank may contain
ferrocyanide because it was on a ferrocyanide waste transfer path.

No analytical data has been located.

Suspected waste types in the tank could include any of the following (See Appendix B):
TBP, EB, IC, DW, R, CW, OWW, RIX, BL, EVAP, NCPLX.

Potential Safety Issues

a) Hydrogen Buildup: Although the specific processes generating hydrogen in
waste tanks are unknown, radioactive disintegration in any hydrogen containing
medium will probably result in some generation of hydrogen gas. As long as
the tank is isolated there should be no ignition source so the risk of fire or
explosion should be low.

b) Ferrocyanide: Low Risk.

c) Organic Salts: Moderate risk because of lack of data.

d) Flammability: Low risk because the tank is out-of-service and isolated.

e) Vapor Emission: Low risk because the tank is out-of-service and isolated.
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0 Tank Integrity: Low Risk - The tank is 40 years old and is subject to corrosion
on the inside and the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the _9 Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of "_ Pu.

h) Radiological Hazard: Low Risk - Only minimal quantities of waste are present.
Measurements are required to determine if the tank exterior presents a hazard.

i) There was no evidence of heat generation causing a temperature rise.
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Figure A-15. Flow Diagram, Catch Tank
241-TY-302A.

. A-4B



WHC-SD-EN-ES-040, Rev. 0

DATA SHEET
TANK 241-TY-302B

Tank Category: Catch Coordinates: N42608/W75715

Nominal Capacity: 14,314 gallons Reference: (Neilsen 1992)
(I)OE-RL 1992b)

Arrangement: Horizontal Sludge Volume: 0 gallons

Construction Steel Supernatant 0 gallons
Material: Volume:

Reference H-2-2234, H-2-4.4511, Current Status: Stabilized,
Drawings: sheet 126 isolated

History of Operations

Tank 241-TY-302B is a horizontal, cylindrical vessel 9 ft. in diameter and 32 ft. 4 in. in
length between rounded ends. The tank receives drainage from a concrete encasement
originating at diversion box 241-TY-153. Tank isolation and stabilization were approved in
December, 1984.

The tank was in service from 1953 to 1981. T Plant operations included plutonium
recovery, decontamination, and experimental work so the tank may have contained a wide
variety of waste products that were routed from T Plant to the TY Tank Farm.

No analytical data has been located. Based on stabilization reports for solids and liquids

measurements taken in August 1984, the tank is empty (Neilsen 1992).

Suspected waste types in the tank could include any of the following (See Appendix B):
TBP, EB, 1C, DW, R, CS, OWW, RIX, BL, EVAP, NCPLX.

Potential Safety Issues

a) Hydrogen Buildup: No risk.

b) Ferrocyanide: No risk.

c) Organic Salts: No risk.

d) Flammability: No risk.

e) Vapor Emission: No risk.

f) Tank Integrity: No risk.

g) Criticality Safety: No risk.
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h) RadiologicalHazard: No risk.

i) Tankis empty. Therewas no evidenceof heat generationcausinga temperature
rise.
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Figure A-16. Flow Diagram, Catch Tank
241-TY-302B.
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DATA SHEET
TANK 270-E-1

Tank Category: Neutralization Coordinates: N42600/W54400

Nominal Capacity: 4,185 gallons Reference: (Rymarz and Speer
1991)

Arrangement: Vertical Sludge Volume: 3,800 gallons

Construction Stainless Steel Supernatant None
Material: Volume:

Reference H-2-43116, H-2-44501, Current Status: Isolated
Drawings: sheet 97

History of Operations

Tank 270-E-1 is 9 ft. in diameter with a sloping bottom. The tank was originally
constructed in the 1940's and was used in conjunction with the 221-U Building. The tank was
moved, reworked, and put to use in 1952 to handle process condensate from 221-B Building.
This evaporator condensate was an acidic waste and tank 270-E-1 functioned to neutralize this
material. The tank contained a fixed limestone bed through which the condensate percolated,
reacted, and overflowed to the 216-B-12 Crib.

Internal correspondence (Harlow 1974) indicates that the period of operation of tank
270-E-1 was from 1952 through 1957, which is consistent with the period of operation of the
TBP process. The Aggregate Area Management Study (DOE-RL 1993b) states that the date of
operation of the tank was from 1952 to 1970; however, examination of process drawings (H-2-
44502, Sheet 22) indicates the inlet and outlet lines to tank 270-E-1 (alias 216-ER-1) were
blanked off in the early 1960's and that any condensate from B Plant during later processing
campaigns was sent either directly to crib 216-B-12 or its replacement, crib 216-B-62.

One unplanned release, UN-200-E-64, has been identified as potentially associated with
this tank. The unplanned release was discovered in 1984 on the west side of the 216-B-64 basin
with 137Csand 9°Sr contamination at up to 100,000 ct/min. It is not known whether the
unplanned release is due to transfer line failure or tank failure; however, the contamination is
known to be due to the type of waste routed to tank 270-E-1. Burrowing ants have been
identified as responsible for spreading this contamination over a 2 acre area. In 1991,

insecticide was applied to the known active ant mounds in the vicinity in an attempt to
exterminate the ants. At this time no further ant activity has been observed.

In 1974 it was reported that ti:e surface of the sludge in the tank was at 7.58 ft. and it
was believed to be primarily limestone. There was no liquid visible at that time. Therefore, it
should contain limestone, precipitated material from process condensates, and salts created from
the reaction of limestone with the acids directed to this tank.
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P,gtential Safety Iss_

a) Hydrogen Buildup: Although the specific processes generating hydrogen in
waste tanks are unknown, radioactive disintegration in any hydrogen containing
medium will probably result in some generation of hydrogen gas. As long as
the tank is isolated there should be no ignition source so the risk of fire or
explosion should be low.

b) Ferrocyanide: Low Risk - There is no reason ferrocyanide would be introduced
into this tank.

c) Organic Salts: Moderate Risk

d) Flammability: Low risk due to the large quantity of limestone and the nature of
this process.

e) Vapor Emission: Low Risk - No liquids are observed in this tank so chemical
reactions are minimized.

f) Tank Integrity: High risk of a leak because of unplanned release UN-200-E-64.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the z. Pu content of the tank. Tank
function indicates that it should not contain a significant quantity of 239Pu.

h) Radiological Hazard: Low Risk - Tank content will very likely present a low
radiological hazard. Measurements are required to determine if the tank exterior
presents a hazard.

i) There was no evidence of heat generation causing a temperature rise.
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Figure A-IT. Flow Diagram, Neutralization
Tank 270-E-1.
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DATA SHEET
TANK 270-W

Tank Category: Neutralization Coordinates: N36042/W73100

Nominal Capacity: 3,780 gallons Reference: (Neilsen 1992)

Arrangement: Vertical Sludge Volume: No information

Construction Stainless Steel, Supernatant No information
Material: concrete foundation Volume:

Reference H-2-43116, Current Status: Isolated
Drawings: H-2-44511, sheet 68

History of Operatio_

Tank 270-W is a 9 ft. diameter, 9 ft. high, stainless steel cylindrical tank. The tank
was filled with limestone and used to neutralize acidic 224-U process condensate flows when the
UO3 plant was in operation. The condensate resulted from the concentration of uranyl nitrate
hexahydrates and was routed through the tank and finally released to the ground. One source
indicates that the neutralized condensate flowed to the 216-U-8 Crib from 1952 to 1960 and to

the 216-U-12 Crib from 1960 through 1970 (Neilsen 1992). However, other information
suggests that as acidic waste from uranium recovery no longer emanated from U Plant after
1958, and since 224-U waste was not acidic, use of 270-W for neutralization after 1958 would

not have been necessary, so the tank may have been bypassed years earlier than 1970. The tank
was probably operated until about 1958 and inlet and outlet tubes were blanked off in 1970. A
maintenance building, 2715-UA, was constructed directly above the tank. Visual inspection of
the site noted that a cement slab has been poured over the area where the charging and vent
risers should have been located (Harlow 1974).

Analyses of process condensate samples have revealed various chemical products. No
analyses were found of the sludge or supernate in this tank, but in addition to limestone, it will
likely contain precipitated products and salts created from the reaction of limestone and acid.

Potential Safety Issues

a) Hydrogen Buildup: Although the Sl_ific processes generating hydrogen in
waste tanks are unknown, radioactive disintegration in any hydrogen containing
medium will probably result in some generation of hydrogen gas. As long as
the tank is isolated there should be no ignition source so the risk of fire or
explosion should be low.

b) Fei'rocyanide: Low Risk - There is no reason fe_rocyanide would be introduced
into this tank.

c) Organic Salts: Moderate Risk - No data.
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d) Flammability: Low risk due to the large quantity of limestone and the nature of
this process.

e) Vapor Emission: Low Risk - No liquids are observed in this tank so chemical
reactions are minimized.

f) Tank Integrity: High Risk - The tank is over 40 yrs. old and has been subject
to corrosion.

g) Criticality Safety: Low Risk - There are conditions under which a relatively
small amount (< 1.0 kg) of properly moderated plutonium can go critical.
Sampling would be required to determine the 239pucontent of the tank. Tank
function indicates that it should not contain a significant quantity of 239pu.

h) Radiological Hazard: Low Risk - Measurements are required to determine if the
tank exterior presents a hazard.

i) There was no evidence of heat generation causing a temperature rise.
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Figure A-I8. Flow Diagram, Neutralization Tank
270-W.
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DATA SHEET
TANK 241-B-361

Tank Category: Settling Coordinates: N43400/W52890

Nominal Capacity: 36,000 gallons Reference: (Rymarz and
Spear 1991)
(DOE-RL 1993b)

Arrangement: Vertical Sludge Volume: 20,678 gallons

Construction Unlined, reinforced Supernatant None
Material: concrete Volume:

Reference SK-2-4662, H-2-44501, Current Status: Stabilized,
Drawings: sheet 107 Isolated (1985)

Period of Operation: 1945 - 1947

Analysis of a 1979 Sludge Sample (Smith 1980) Sample from 241-B-361
(activity level decayed to 1980) Settling Tank Sample #T4712

(WHC 1975-1985)

COMPONENT SOLIDS, wt% LIQUIDS Appearance Clear yellow
w/brown solids

AI+3 <0.06 ....

Bi+_ 10.3 8.05E 5 M Radioactivity 0.005 Rad
Fe +3 1.3 2.0E 4 M over top
F" 0.04 1.0E"_M

La +3 3.2 3.0E 4 M Total/5 3.61 #Ci/L

Mg +2 0.5 <9.0E "sM (liquid)
Mn +2 3.0 < 2.0E "sM

NaAl2 0.04 < 4.05E 4 M Spg 1.074
Na2CO3 .... 1.90E "l M
NaNO2 .... 3.0E "2M EDTA < 2.7x10 "1
NaNO3 .... 2.4E "1M
NaOH .... 1.0E "2M NO2 3.99x10 2 M
Na3PO4 .... 4.05E "_M
Na2SO4 .... < 5.2E "sM NO3 8.28x10 "l M
Ni+2 ........

NO3 2.0 .... OH 2.55x10 "1M
PO4"3 3.4 ....
SiO4 0.4 2.0E "3M pH 1.016x101
SO4"2 0.2 ....

_39Pu 3.4/_Ci/g 6. IE"7#Ci/ml Solids by 3.1%
t3_Cs 1.4 #ci/g 2.5E "3#Ci/ml Volume
899°Sr 23.0 #Ci/g 3. I E"s#Ci/ml
z38U" 1.1E "5g/g 8.4E _sg/ml

*All Valences Note: Radioactivity levels as
.... Data not reported reported on 4-3-84
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Not_: No pumpable liquids contained the tank.
Particle Density -3.93 g/cm3
Bulk Density -1.29 g/cm3
Moisture Content --72 wt%
Volume -1.20 E.s liter

DOE-RL (1993b), reports a sludge content of 32,000 gallons containing a total of 5.42
lb. plutonium.

History of Overation

The 241-B-361 settling tank is a cylindrical structure 20 ft. in diameter and 19 ft. high
with a domed top, all constructed of unlined 6 in. reinforced concrete. The tank was in
operation from April 1945 to September 1947, acting as a settling basin for low level, low salt,
alkaline wastes originating from Ceil 5 and 6 washing operations (BiPO4 process) and additional
waste from the 224-B concentration facility (low level concentrator condensate). After settling,
supernatant in the tank was discharged to 216-B-5 reverse well.

Records indicate the tank was isolated in the early 1980's and was stabilized in 1985. A
Stabilization Evaluation form dated 6-26-85 indicates that the tank currently contains 20,678 gal
of sludge.

Potential Safew Issues

a) Hydrogen Buildup: Moderate Risk.

b) Ferrocyanides: Low Risk.

c) Organic Salts: Analytical results indicated high moisture content but this will
dry out with time. Moderate Risk.

d) Flammability: Low risk. Moisture content, isolated, and stabilized.

e) Vapor Emission: Moderate risk. The sludge may trap vapors but vapors will
be generated.

f) Tank Integrity: Low Risk - The tank is almost 50 years old and is subject to
settling and ground stresses. Tank inspections would be required to determine
tank integrity.

g) Criticality Safety: Moderate Risk - Although this tank may contain 2.4 Kg of
plutonium, it appears well dispersed. This quantity of plutonium in this
geometry appears to create moderate criticality hazard.

h) Radiological Hazard: High Risk.

i) Heat Generation: There is no evidence of heat generation causing temperature
rise.
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Figure A-19. Flow Diagram, Settling Tank
Tank 241-B-361.
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DATA SHEET
TANK 241-T-361

Tank Category: Settling Coordinates: N43225/W74000

Nominal Capacity: 36,000 gallons Reference: (Rymarz and Spear 1991)
(DOE-RL 1992b)

Arrangement: Vertical SludgeVolume: 24,500gallons

Construction Unlined, Supernatant 0 gallons
Material: reinforced Volume:

concrete

Reference (Rymarz and Spear 1991) Current Status: Isolated, Stabilized
Drawings: (1985)

Period of Operation: Active use from 1944 - 1947; inactive use from 1948 to 1976.

Analysis of Sludge (Rymarz and Spear 1991) Analysis of Solution/Sludge
Sample No. 4713

Bulk Density 2.53 g/cc Component Result
Particle Density 3.91 g/cc

H_O 61.3 % Color Clear yellow
AI < 1.0% % Solids <2%

Fe 2.0% Rad overtop .004
COs 0.9% T/_ liquid 4,00xl0_#Ci/L*
Ca 0.6% SpecificGravity 1.054

NO2 1.4% EDTA Incomplete
NO3 17.4% N02 2.05x10 "2M
SO4 < 1.0% N0_ 2.93 M
PO4 1.0% OH 6.5x10 "2M
Ni 5.8% pH 12.54
Si 1.8%
Na 3.1%

Mg 0.2%
Mn 1.7%

Pu 2.30,I0"Sg/g
_'g°Sr 0.120#Ci/g
137Cs 67.6/_Ci/g

Note: Radioactivity levels as reported in 1977. Note: Radioactivity as reported on
4-3-85. *Unit of measure not reported,
however, #Ci/L were typically used
during this time period.
Reference: (WHC 1975-1985)

DOE-RL (1992b) reports 4.4 lb of plutonium (15,500 Ci beta/gamma) in the 28,000
gallons of sludge. Also, this source indicates that all of the following contaminants are in the
waste: transuranics, fission products, uranium, heavy metals, volatiles, and semivolatiles.
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History.of Operations

The 241-T-361 settling tank is a cylindrical vessel constructed of 6 in. reinforced
concrete that is 20 ft. in diameter and 19 ft. high with a domed top. Tank 241-T-361 was in
active use following commencement of BiPO4 operations at T Plant (late 1944). The tank
functioned in the context of BiPO4 process waste handling at T Plant as 241-B-361 functioned at
B Plant (see data sheet for 241-B-361). In the waste flow configuration at that time, low le',el,
low salt alkaline wastes from 221-T and 224-T were routed to tank 241-T-361, which in turn
discharged to the 216-T-3 reverse well and the 216-T-6 cribs (see M-2904-W, Sheet 1).
Specifically, tank 241-T-361 discharged to 216-T-3 reverse well 1.13 X 107liters during the
period 6/45 - 8/46 and then the tank discharged to 216-T-6 crib 4.5 X 107liters during the
period 8/46 - 10/47. The cribs and reverse well were out of service by October 1947 0Vlaxfield
1979). The lines formerly connected to tank 241-T-361 from T Plant were rerouted to diversion
box 241-T-152 and from there, wastes would be sent to the 241-T Tank Farms. There are no

other possible discharge paths from tank 241-T-361 except to the cribs and reverse well

mentioned above (see H-2-44512, Sheet 39). ConsequentlY, use of tank 241-T-361 must have
ended in October 1947 when its associated cribs and well were all taken out of service

permanently. A Stabilization Evaluation form dated 7-10-85 indicates that the tank currently
contains 24,500 gal of waste.

The unit was isolated and stabilized in 1985. No unplanned releases are reported for
this unit.

Potential Safety Issues

a) Hydrogen Buildup: Moderate Risk.

b) Ferrocyanides: Studies indicate that T Plant wastes are sufficiently diluted with
inert material that they are non-reactive when heated. Low Risk.

c) Organic Salts: Moderate Risk.

d) Flammability: Low Risk. Moisture content is high and tank is isolated and
stabilized.

e) Vapor Emission: Moderate Risk. The sludge may trap vapors but vapors will
be generated.

0 Tank Integrity: Low Risk. The tank is about 50 years old and is subject to
settling and ground stresses. Tank inspections would be required to determine
tank integrity.

g) Criticality Safety: Sample indicated very low level of Plutonium; however, the
tank may not be homogeneous. Moderate Risk.

h) Radiological Hazard: High Risk.

i) Heat Generation: There is no evidence of heat generation causing temperature
rise.

A-62



WHC-SD-EN-ES-040, Rev. 0

BUILDINO221-3'

2-9-94 16:49 \JSS\923E043\_2740

Figure A-20. Flow Diagram, Settling
Tank 241-T-361.
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DATA SHEET
TANK 241-U-361

Tank Category: Settling Coordinates: N37830/W74160

Nominal Capacity: 36,000 gallons Reference: (Rymarz and Speer 1991)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: 27,734 gallons
[DOE-RL (1992c)
reports a sludge
content of 27,500
gallons.]

Construction Unl ined, Supernatant 98
Material: reinforced Volume:

concrete

Reference SK-2-4661, Current Status: Isolated
Drawings: H-2-44511,

sheet 61

Period of Operation: 1951 - 1967

Analysis of Sludge (April 1976) Solution/Slude Sample No. 4711
(Rymarz and Speer 1991)

Bulk Density 1.49 g/co Color Clear Yellow
Particle Density 5.97 g/cc Percent Solids < 2%

H20 65.6 % Radioactivity .006
A1203 2.4 % over sample

Na2CO3 < 1.0% Total fl liquid 1.83x10 3 p.Ci/L*
FeOH 2.9% SpG 1.013

NaNO2 < 1.0 % EDTA incomplete
NaNO3 27.2 % N02" 4.73x 10.3 molarity

Mg 0.06% N0a" 3.18 molarity
Mn 0.6 % OH" 6.82 molarity

Na2SO4 1.3 % pH 7.17
Na3PO4 < 1.0 %

Ni 0.5%

SiO2 0.3%
Na 4.4%

U 0.133 #Ci/g
Pu 9.97 X 10.7 #Ci/g

89'°°Sr 4.9 #Ci/g
137Cs 8.8 #Ci/g

Note: Radioactivity levels as reported in 1976. Note: Radioactivity level as reported on
4-3-85. *No units reported, however,
#Ci/L were typically used during this
time period.
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Reference: (WHC 1975-1985)

DOE-RL (1992c) reports an estimated 2,125 Ci beta/gamma in this tank, and reports
that known contaminants include transuranics, fission products, uranium, inorganics, and semi-
volatile organics (kerosene, TBP). Suspected contaminants include heavy metals and volatile
organics.

History of Operations

Tank 241-U-361 is a cylindrical concrete vessel with 6 in. reinforced concrete walls, 20
ft. in diameter and 19 ft. high with a domed top. Waste from the uranium recovery process in
the 221-U building and decontamination wastes from the 224-U building passed through this
tank where solids settled out on its way to cribs 216-U-1 and 216-U-2. The tank was in service
from 1951 through 1967. (Early records suggest 1951 - 1957.) The following provides the
history of operations for this settling tank (DOE-RL 1992c):

Process F.acility_ Period of Operation

Cell Drainage Tank 5-6 221-U 1952 - 1957
UO3 Conversion Waste 224-U 1957 (1 Month)
276-U Solvent Scrubbing 276-U 1957 (1 Month concurrent with

UO3 conversion waste)
UO3 Equipment Decontamination 224-U 1957 - I967

It has been reported that a relatively large amount of cesium was processed through this
tank. Associated cribs contain large amounts of plutonium. It was stabilized in 1985 when it
was pumpe_ down to a residual liquid volume of 98 gallons. Records indicate that one outlet
line may remain open (Armstrong 1968, Owens and Sabin 1984, and McVey 1980).

Although analytical data is from a report written in 1991, the tank was sampled and the
data was obtained in 1976.

This tank is associated with one unplanned release numbered UN-200-W-19. According
to the U Plant AAMS (DOE-RL 1992c and Baldridge 1959) reports the release as follows:

"Organic wastes and cell drainage from the TBP and UO3 plants overflowed to the
ground by way of the tank and crib vents in the spring of 1953. Ground contamination
up to 11.5 rads/h at three inches was found over an area of approximately 50 ft2.
Decontamination was attempted and the area was then backfilled, delimited with a
wooden fence, and posted with radiation zone signs."

Potential Safety Issues

a) Hydrogen Buildup: Moderate Risk.

b) Ferrocyanides: Studies indicate that U Plant wastes are sufficiently diluted with
inert material that they are non-reactive when heated. Low Risk.

c) Organic Salts: Moderate Risk.
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d) Flammability: Low Risk. Moisture content is high and the tank is isolated and
stabilized.

e) Vapor Emission: Moderate Risk. The sludge may trap vapors but vapors will
be generated.

f) Tank Integrity: Low Risk. The tank is about 40 years old and is subject to
settling and ground stresses. Tank inspections would be required to determine
tank integrity.

g) Criticality Safety: Sample indicated very low level of Plutonium; however, the
tank may not be homogeneous. Records indicate Plutonium level is high in the
216-U-2 crib. Low Risk.

h) Radiological Hazard: High Risk.

i) Heat Generation: There is no evidence of heat generation causing temperature
rise.
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Figure A-21. Flow Diagram, Settling
Tank 241-U-361.
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DATA SHEET
TANK 241-Z-361

Tank Category: Settling Coordinates: N39500/W76600

Nominal Capacity: 40,500 gallons Reference: (Rymarz and Speer 1991)
(DOE-RL 1992d)

Arrangement: Vertical Sludge Volume: 20,000 gallons

Constructio,a 12" concrete Supernatant 200 gallons
Material: walls, lined Volume:

with 3/8" steel

Reference Drawings: H-2-18460 Current Status: Isolated and
Stabilized

Period of Operation: 1949 - 1976

DOE-RL (1992d), reports that the tank received wastes from PFP (234-5Z Building),
PRF (236-Z Building), and the 242-Z Building, containing a total of 65 to 165 pounds of
plutonium, some unknown fraction of which has been retained in the tank sludge. PRP, PRF,
and Americium Recovery (242-Z) wastes contained the following chemical and radiochemical
constituents:

CHEMICAL RADIONUCLIDES

Nitrate Pu

Fluoride Transuranics (including 241 Am)
Sodium Alpha Emitters
Sulfate

Phosphate
CC14
TBP
DBBP

Ion Exchange Resin

History_ of Operations

The 241-Z-361 settling tank is a rectangular, concrete vessel with inner dimensions of
26 ft. by 13 ft. and a height varying from 17 to 18 ft. due to a sloping bottom. The walls are
12 in. thick concrete lined with 3/8 in. steel. It served as a settling tank for liquid wastes
routed to the 216-Z-1A tile field and the 216-Z-1,216-Z-2, 216-Z-3, 216-Z-12, and 216-Z-18
cribs from the 234-5Z building, 236-Z building and the 242-Z building. Tank 241-Z-361 was
in service from 1949 to 1976.

Records indicate that all lines into and out of the tank were blanked off in 1973 and

supernate was pumped from the tank in 1975 to a residual 200 gallons.
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The tank is believed to contain between 30 and 75 kg of plutonium with a most probable
value of 26.8 kg. Extensive investigations have been conducted to assure tank contents do not
constitute a criticality hazard. Most analytical sampling has been directed to that purpose.

According to a March I0, 1979 Atlantic Richfield Hanford Company letter
(Appendix D, page D-7) sludge from tank 241-Z-361 was characterized as follows (radioactivity
levels as reported in 1979):

241-Z-361 Core Sample Analysis:

Analysis of:

Component Section #3.Result Section #5 Result

Volume % Solids *45.6 21.8

Pu Concentration g/L 0.20 0.72
in solids

Pu Concentration g/L 0.097 0.157
in sludge

*Not completely dry after four days.

Emission Spec. Analyses of Section 4 (ppm)

Component Resul_ Component Result

AI 60,000 Mo 300
B 10 Na 50,000
Be 10 Nb 160

Bi 50 Ni 2,000
Cd 50 Pb 200

Co 1,000 Si 5,000
Cr 800 Sa 20

Cu 2,500 Ta 400
Fe 40,000 Ti 150
Fa 80 V 200
K 3,000 W 400
Mg 19,000 An 5,000
Mn 400 Zr 160

Section No. 2 Run by HEDL Section No. 4 Run by HEDL

Component Result ...Component

C Wt. % 2.08 C Wt. % 0.57
S Wt. % 0.081 S Wt. % 0.045

CI ppm 310 CI ppm 180
N ppm 7,500 N ppm 1,500
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Section No. 6 Run by HEDL

CWt. % 1.17
S Wt. % 0.056

CI ppm 280
N ppm 3,000

Potential Safety Issues

a) Hydrogen Buildup: Low Risk

b) Ferrocyanides: No reason to use ferrocyanides at Z Plant. Low Risk.

c) Organic Salts: Moderate Risk - No Data.

d) Flammability: Low Risk. Moisture content is high and tank is isolated and
stabilized.

e) Vapor Emission: Moderate Risk. The sludge may trap vapors but vapors will
be generated.

0 Tank Integrity: The tank is about 45 years old but thick walls and double
containment should provide a high level of safety. Tank inspections would be
required to assure tank integrity. Low Risk.

g) Criticality Safety: High plutonium content. In spite of extensive analysis some
risk continues to exist. Moderate Risk.

h) Radiological Hazard: High Risk.

i) Heat Generation: There is no evidence of heat generation causing temperature
rise.
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Figure A-22, Flow Diagram, Settling Tank
241-Z-361.
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DATA SHEET
TANK 241-Z-8

Tank Category: Settling Coordinates: N40000/W76290

Nominal Capacity: 15,435 gallons Reference: (Rymarz and Speer 1991)
(DOE-RL 1992d)

Arrangement: Horizontal Sludge Volume: 500 gallons

Construction Steel or wrought Supernatant 0 gallons (the
Material: 5/16" Volume: 7,650 gallons of

supernatant reported
in DOE-RL (1992d),
have been pumped).

Reference Drawings: H-2-16653, Current Status: Isolated and
H-2-44511, Stabilized
sheet 95

Period of Operation: 1955 - 1962

Probable Plutonium Inventory of Tank 241-Z-8 Based on Analytical Results of
April and May 1974 Samples (Rymarz and Speer 1991)

Volume Plutonium (grams/liter) plutonium (grams)

500 gal. (sludge) 0.004 8
0.25 475
0.76 * 1444 *

• Maximum plutonium 1600 grams
Liquid pH ---6
Liquid SpG- 1.034

Note: Radioactivity levels do not account for any decay that has occurred since 1974.

The Z Plant AAMS (DOE-RL 1992d) reports a sodium hydroxide content of 1000 kg
(this is probably for the contents previous to the supernatant pumping). Also, it is reported that
241-Z-8 received RECUPLEX process waste, which contains nitrates, fluorides and phosphates.

History of Operations

Tank ;',41-Z-8 is a horizontal, cylindrical vessel 8 ft. in diameter and 40 ft. long. This
settling tank rt ceived waste from the RECUPLEX facility (backflush of feed filters for the
RECUPLEX I rocess) from 1955 to 1962. Overflow from the tank went to 216-Z-8 french
drain.
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One analysis of four samples indicated a plutonium content between 8 and 1444 grams.
A second sample indicated 38 grams. Both samples were analyzed in 1974 although results
have been recorded in more recent documents.

No unplanned releases were identified for this tank.

Potential Safer3'Issue.,s

a) Hydrogen Buildup: Low Risk

b) Ferrocyanides: No reason to use ferrocyanides at Z Plant. Low Risk.

c) Organic Salts: Moderate Risk - No Data.

d) Flammability: Low Risk. Moisture content is high and tank is isolated and
stabilized.

e) Vapor Emission: Low Risk. 11_esludge may trap vapors but vapors will be
generated.

f) Tank Integrity: Low Risk - The tank is almost 40 years old and is subject to
corrosion on the inside and the outside. Tank inspections and knowledge of _e
constituents would be required to deten,line tank integrity.

g) Criticality Safety: Possible high plutonium content. Moderate Risk.

h) Radiological Hazard: High Risk.

i) Heat Generation: There is no evidence of heat generation causing temperature
rise.
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Figure A-23. Flow Diagram, Tank 241-Z-8
(silicagel settlingtank).
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DATA SHEET

TANK 23 l-W- 151-001

Tank Category: Settling Coordinates: N40800/W76596

Nominal Capacity: 4,000 gallons Reference: (Neilsen 1992)
(DOE-RE 1992d)

Arrangement: Vertical Sludge Values: None

Construction Stainless Steel Supernatant 1,430 gallons
Material" Volume:

Reference H-2-1224, Current Status:
Drawings: H-2-44511,

Sheet 103

Period of Operations: 1948 - Not later than 1974

History of Operations

The 231-W-151 vault tanks were installed to receive drainage from about 75 floor drains
in Building 231-Z. Apparently, drainage was received into tank 23 I-W-151-002 which
overflowed into tank 231-W-151-001, which in turn overflowed to crib 216-Z-7. Solids in the
floor drainage would settle out leaving sludge and sediment in the bottom of the tanks,
particularly tank 231-W-151-002, being the first tank in the series. Plutonium finishing was
conducted in building 23 I-Z; any wastes or chemicals generated or used in this process may
have conceivably been introduced to the 231-W-151 vault tanks. The exact date of
discontinuance of use of the vault is not known; however, it is known that by 1974 the inlet
lines to the tanks, including tank 231-W-151-001, had been blanked off.

On May 9, 1974, a water sample was taken from tank 231-W-151-001. At the time of
sampling, there were not enough solids in the bottom of the tank to retrieve a sample of this
material. Analysis results were as follows (Neilsen 1992):

Parameter Valu_...._g Total Content

pH 7.15 7.15
Total Alpha 2.9 X 10.3_Ci/L 15.7 _Ci
Total Beta 66 "*#Ci/L 0.36 Ci ""
_37Cs 3.1 X 10.2#Ci/L 0.002 Ci
sgSr, 9°Sr 8.5/tCi/L 0.045 Ci
Uranium 2.3 X 10.5 g/L 0.13 g

* Values adjusted to 04/01/92

** Total Beta is approximately 50% lower because of decay.These results indicate that

Tank 231-W-151-001 contained only about 0.001g of plutonium at that time.
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Potential Safety l_sues

a) Hydrogen Buildup: Minimal risk since very little radioactive material and
organic material is present.

b) Ferrocyanide: No risk since little or no ferrocyanides are present and tank
contains mostly water.

c) Organic Salts: Low risk since available evidence does not suggest the presence
of these compounds.

d) Flammability: Low Risk - Some inflammable materials (hydrocarbons) may be
present but no ignition source exists.

e) Vapor Emissions: Low Risk - Some solvents may have found their way into the
tanks but it is expected that these have overflowed to the crib if they were ever
present.

f) Tank Integrity: No evidence of leaks was reported at the time of liquid
sampling in 1974. Nature of wastes in the tank is not corrosive; however,
extended life of tanks suggests at least low risk of leakage.

g) Criticality Safety: Low Risk - The low level of risk is based upon 1) only low
levels of plutonium were detected in the liquid and 2) there is minimal sludge
present in the tank.

h) Radiological Hazard: Low risk as only traces of radionuclides are present.

i) Heat Generation: Low Risk (No Data)

*Flow diagram shown on page A-79.
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DATA SHEET
TANK 23 I-W- 151-002

Tank Category: Settling Coordinates: N40800/W76596

Nominal Capacity: 950 gallons Reference: (Neilsen 1992)
(DOE-RE 1992d)

Arrangement: Vertical Sludge Values: 12 gallons

Construction Stainless Steel Supernatant 955 gallons
Material: Volume:

Reference H-2-1224, Current Status:
Drawings: H-2-44511,

Sheet 103

Period of Operations: 1948 - Not later than 1974

History of Operations

The 231-W-151 vault tanks were installed to receive drainage from about 75 floor drains
in Building 231-Z. Apparently, drainage was received into tank 231-W-151-002 which
overflowed into tank 231-W-151-001, which in turn overflowed to crib 216-Z-7. Solids in the

floor drainage would settle out leaving sludge and sediment in the bottom of the tanks,
particularly tank 231-W-151-002, being the first tank in the series. Plutonium finishing was
conducted in building 23 I-Z; any wastes or chemicals generated or used in this process may
have conceivably been introduced to the 231-W-151 vault tanks. The exact date of
discontinuance of use of the vault is not known; however, it is known that by 1974 the inlet
lines to the tanks, including tank 231-W-151-001, had been blanked off.

On May 9, 1974, a water sample was taken from tank 231-W-151-002. Analysis results
were as follows [adjusted to April 1, 1992 (Neilsen 1992)]:

Parameter Aqueous Value Solid Value Total Content

pH 7.15
137Cs 1.7 X 10.3 #Ci/L 3.0 X 104 #Ci/L 6 #Ci
Sr 0.7 X 10.2 #Ci/L <3.9 X 104 #Ci/L <25 #Ci
U 1.0 X 10.5g/L <2.0 X 10.6 g/L <0.04 g
239r_*°Pu Not reported 101 #Ci/g 14.1 Ci
238Pu Not reported 2.1/zCi/g 0.3 Ci
UtAm Not reported 6.4 #Ci/g 0.9 Ci

These results indicate a content of 228g of plutonium in the sludge in tank 231-W-151-002 and
less than 0.001g in the supernatant.
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Potential Safety Issues

a) Hydrogen Buildup: Low risk since sludge content is limited to 12 gallons which
has potential to generate only small amounts of hydrogen. Hydrogen could
diffuse out of the tank and 231-W-151 vault readily.

b) Ferrocyanide: No risk since little or no ferrocyanides are present and tank
contains large amounts of water.

c) Organic Salts: Low risk since available evidence does not suggest the presence
of these compounds.

d) Flammability: Low Risk - Some inflammable materials (hydrocarbons) may be
present but no ignition source exists.

e) Vapor Emissions: Low Risk- Some solvents may have found their way into the
tanks but it is expected that these have overflowed to the crib if they were ever
present.

0 Tank Integrity: No evidence of leaks was reported at thetime of liquid
sampling in 1974. Nature of wastes in the tank is not corrosive; however,
extended life of tanks suggests at least low risk of leakage.

g) Criticality Safety: Low Risk - Insufficient plutonium is present to pose a
hazard.

h) Radiological Hazard: The sludge in tank 231-W-151-002, containing greater
than 15 Ci of transuranics, represents a moderate handling hazard.

i) Heat Generation: Low Risk - Lack of data and suspected lack of heat
generation exist.
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FigureA-24.Flow Diagram,VaultCettling
Tanks 231-W-151.
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DATA SHEET
TANK 241-CX-70

Tank Integrity: Waste Holding Coordinates: N42100/W50200

Nominal Capacity: 30,000 gallons Reference: (Rymarz and Speer
199I) (DOE-RL
1993c)

Arrangement: Vertical Sludge Volumes: None (empty)

Construction 12" concrete walls Supernatant None (empty)
Material: (bottom varies from Volume:

0.8 to 2 ft. in

thickness) lined with
1/4" stainless steel

plate

Reference H-2-4319, H-2-44501, Current Status: Monitoring
Drawings sheet 82 system is present to

detect leakage into
the tank; tank is
inspected monthly.

History of Operation_

Tank 241-CX-70 is a cylindrical concrete structure, 20 ft. in diameter and 15 ft. high,
constructed with 12 in. thick concrete walls and top and a bottom 2 ft. thick at the edges
tapering to 9 in. in the center. It is lined with 1/4 in. stainless steel. The tank was used to hold
high level process waste from the REDOX process at the 201-C Facility before the waste was
sent to a nearby tank farm. It was used from 1952 through 1957 (Rymarz and Speer 1991).

Decommissioning work began on this tank in 1984. In 1987 and 1988 a large amount
of the waste was removed from the tank by sluicing and sent to the tank farms. Golder
communication (Appendix D, page D-I) states that the tank is now completely empty and that it
is sealed up and monitored monthly.

There were no unplanned releases identified as associated with this tank.

Poten.tial .Safety Is.sues:

Not Applicable. Tank is empty.

*Flow diagram on page A-85.
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DATA SHEET
TANK 24 I-CX-71

Tank Category: Neutralization Coordinates: N42110/W50190

Nominal Capacity: 1,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1993c)

Arrangement: Vertical Sludge Volume: 930 gallons

Construction Stainless Steel, Supernatant
Material: Concrete Foundation Volume:

Reference H-2-44501, sheet 82 Current Status: Tank is
Drawings inspected monthly.

History of Operations

Tank 241-CX-71 is a vertical cylinder, 6.85 ft. high with a 5 ft. diameter. The tank
was in service from 1952 to 1957. It was used for neutralization of acidic 201-C process
condensate and coil and condensate cooling water from the 201-C Building. The tank may also
have received process condensates from REDOX and PUREX pilot plant operations,
decontamination flushes, and hot shop sink waste (DOE-RL 1993c). Neutralized effluent from
the tank was originally directed to the 216-C-1 crib and was later sent to the 216-C-5 crib.
Additional limestone could be added through a large central riser pipe as dissolution of the
limestone bed occurred.

Analytical data is available from 1990 which shows significant quantities of many
chemical constituents and relatively low levels of radioactive contaminants (see Appendix B).
High levels of radioactivity were reportedly detected in soils overlying the tank in 1991.

The tank was reported to be isolated in 1979 but there does not appear to be any
documentation to support this assertion. The upper section of the tank was filled with grout in
1986.

No unplanned releases have been documented for this tank (DOE-RL 1993c).

potential Safety Issut'_

a) Hydrogen Buildup: Very little void volume and a lot of chemicals and low
levels of radioactive materials. There would seem to be significant risk of
hydrogen buildup in this tank - moderate to high.

b) Ferrocyanide: Cyanides are present but not in quantities expected to result in an
explosion. Low Risk.

c) Organic Salts: Organic compounds were found in the tank and organic salts are
likely to exist there also. High Risk.
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d) Flammability: The tank is out-of-service and the contents are covered with
grout, so there should be no risk.

e) Vapor Emission: High risk that there would be vapor emissions if the tank is
not isolated or if it were opened.

f) Tank Integrity: Low Risk - The tank is 40 years old and is subject to corrosion
on the inside and the outside. Tank inspections and knowledge of the
constituents would be required to determine tank integrity.

g) Criticality Safety: The plutonium content of this tank appears to be very low.
Low risk.

h) Radiological Hazard: There is a hazard due to radioactive materials in the tank
and from contaminated soil above the tank. High risk.

i) There was no evidence of heat generation causing a temperature rise.
i
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DATA SHt!ET
TANK 241.(X-72

Tank Category: Experimental Coordinates: N42058/W50072

Nominal Capacity: 2,300 gallons Reference: (Rymarz and Speer 1991)
(DOE-RL 1993e)

Arrangement: Vertical Solids Volume: 653 gallons
(2300 gallons
including grout)

Co_lstnJ_.:ion Steel Supernatant None
Material: Volume:

Reference H-2-2554, H-2-44501, Current Status: Sampling or cleanup of the
Drawings: sheet 82 tank has been deferred to the

CERCLA operable unit
activities; tank is inspected
monthly.

History of Operations

Records indicate that tank 241-CX-72 received process waste exclusively from pilot studies of
PUREX process, for terminal storage. Fluids, some containing fluorine compounds, from the
decontamination of the operational areas at the Semiw,_rks following the PUREX study may also have
gone into this tank. Studies of waste self-concentrati,.:,n, as well as the investigations of bumping
phenomenon in waste tanks, were conducted in the tank (Subrahmanyam 1989).

Tank 241-CX-72 is a vertical cylindrical vessel, made of 3/8-inch carbon steel, the tank
measures 40 inches in diameter and 35.6 feet in length. The tank is enclosed in a 6 foot diameter
caisson madt ,_f l/2-inch _,rbon steel with a 12-inch concrete reinforced base. In addition to two 8-

inch risers, a 3-inch dr3 _ ! is located at the periphery of the tank. Records indicate that this tank
was in operation for less _ one year.

Analytical data is available from 1974 showing a sludge quantity of 73.5-inches and a liquid
quantity of 1-inch. The amount of waste was recorded at different levels during the next few years
and the data is difficult to interpret. There have been a number of efforts to explain discrepant data.

In 1986 it was decided the tank was empty and it was filled with grout. In 1988 an agitator
rod from the paddle system was found to have been accidentally pulled approximately 15 feet out of
the tank. The rod was determined to be contaminated. Due to the levels of contamination on the

equipment a further study of the tank was initiated.

Three smears from the "hot" end of the agitator rod were reported to contain, respectively,
alpha activities of 2000, 7000, 8000 disintegrations per minute(dpm). Gamma activities of 2.64E3,
4.46E3, and 5.81E3 pCi in each of the three smears with a beta/gamma ratio of 25:1 (Subrahmanyam
1989).
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Radiological characterization investigations were conducted. Based upon these investigations
radiation dose rate and neutron flux measurements strongly suggest the presence of a minimum 10-
foot layer of radioactivity at the tank bottom The activity layer is dry and contains little, if any,
hydrogenous materials to thermalize the neutrons generated within the contents of the tank. Based on
an objective evaluation of all pertinent data, it is concluded that the activity layer at the bottom of the
tank contains fission product activities mixed with a most probable 150 to 200 grams of fissile
isotope, Pu-239 (Subrahmanyam 1989).

There are no unplanned releases associated with this tank (DOE-RL 1993c).

Potential Safety Issues

a) Hydrogen Buildup: There should be a low risk of hydrogen buildup.

b) Ferrocyanide: No risk - This tank was not in service when they were used.

c) Organic Salts: Low risk because minimal organic salts present.

d) Flammability: No risk because of grout cover.

e) Vapor Emission: No risk because of grout cover.

f) Tank Integrity: Low risk.

g) Criticality Safety: Low risk - The plutonium quantity is estimated at 200 grams
maximum which is below a critical mass quantity.

h) Radiological Hazard: Neutron measurements have shown that there is a high risk
condition in this tank.

i) Heat Generation: High risk - Heat is being generated in this tank which may cause
unexpected chemical reactions.
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__._ [XPERIMENTALTANK
241-CX-72
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Figure A-25. Flow Diagram, Tanks
241-CX-70, 241-CX-71, 241-CX-72.
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DATA SHEET
TANK 244-BXR-001

Tank Category: Cylindrical Coordinates: N45201/W53531

Nomirml Capacity: 50,000 gallons Reference: (Neilsen 1992)

Arrangement: Vertical Sludge Volume: 7,215 gallons

Dimensions: 20 ft. Tall X 20 ft. Dia.

Construction 1/4" Carbon Supernatant 0 gallons
Material: Steel Volume:

Reference H-2-71655, Current Status: Isolated
Drawings: H-2-44501,

Sheet 129

Period of Operations: 1951 - 1957

History of Oper_ions

Tank 244-BXR-001 is located in an individual cell inside of the BXR vault. The concrete cell I

contains a sump with a capacity of 45 gallons. Each cell within the vault is separated from the
adjacent cell by a 2 ft. thick concrete wall.

When in service, the tank was used as a slurry accumulatio_ tank receiving a maximum of
13,720 gallons/day of metal waste slurry from tanks in the BX and BY Tank Farms. The attached
flow diagram shows the destination of slurries pumped out of tank 244-BXR-001.

The vault containing tank 244-BXR-001 was isolated as a single system in 1985. Isolation
was accomplished by cutting and capping pipes and ducts outside of the vault, sealing a conduit
trench, and installing a weather cover over the vault at grade level. Separate samples were collected
from the 244-BXR-001 tank and sump during 1984 and analyzed. The results for the tank sample, as
recorded in the 1984 Rockwell International internal letter are reported below (WHC 1975-1985).

Analysi_ 9f a 1984 Liquid S_mple

Component Result Component Result

OH (M) * Total Alpha _Ci/L) 13.30"*
N02 (M) 0.147 Total Beta (_Ci/L) 1.93x104.*
N03 (M) 0.332 Gamma Energy Analysis 1.01xltY**
pH 9.91 (Cs-137, #Ci/L)

• Unable to run hydroxide analysis because pH is too low.
• *Activity level as reported in 1984.
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potential Safety_I$_ue_

a) Hydrogen Buildup: Hydrogen may exist in sealed risers. Safety precautions are
recommended when opening a riser. Low Risk.

b) Ferrocyanide: Low Risk.

c) Organic Salt: Small amounts of organics exist in tank 244-BXR-001; however, low
tank temperature will not support initiation of an organic salt reaction. Low Risk.

d) Flammability: Feed material to this tank originated in the BX and BY Tank Farms.
Since the tanks feedin;s tank 244-BXR-001 are not considered to contain flammable
gases, it is assumed that 244-BXR-001 does not contain flammable material. Low
Risk.

e) Vapor Emission: Feed material to this tank originated in tanks that contained
constituents that may produce toxic vapors when combined. Hence, toxic vapors may
be present in the tank. Moderate Risk.

f) Tank Integrity: There is no information available on the present condition of the
tank. Low Risk.

g) Criticality Safety: Sufficient sample information is not available to make a
determination on criticality safety. However. the feed tanks to 244-BXR-001 received
only waste from various chemical processes. It is reasonable to conclude that a
sufficient concentration of fissionable material does not exist in tank 244-BXR-001 for
a fission event to occur. Low Risk.

h) Radiological Hazards: This tank contains several long-lived radionuclides in the
sludge. A survey of the tank exterior is required to determine the actual hazard.
Moderate Risk.

i) Heat Generation: There is no evidence t,, indicate heat generation by chemical
reaction or fission product activity. Lob Risk.
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DATA SHEET
TANK 244-BXR-002

Tank Category: Cylindrical Coordinates: N45201/W53531

Nominal Capacity: 15,000 gallons Reference: (Neilsen 1992)

Arrangement: Vertical Sludge Volume: 1,805 gallons

Dimensions: 12 ft. Tall X 14 ft. Dia.

Construction I/4" Type 347 Supernatant 380 gallons
Material: stainless steel Volume:

Reference H-2-71655, Current Status: Isolated
Drawings: H-2-44501,

Sheet 129

Period of Operations: 1951 - 1957

History of Operations

Tank 244-BXR-002 is located in an individual cell inside of the BXR vault. The concrete cell

contains a sump with a capacity of 45 gallons. The sump may contain ferrocyanide discharged from
the 241-BXR-151 diversion box. The box is on the ferrocyanide waste transfer route. Each cell
within the vault is separated from the adjacent cell by a 2 ft. thick concrete wall.

Tank 244-BXR-002 contains in-tank cooling coils. The coils were capable of transferring
1,202,000 BTU/hr of heat out of the tank. When in service, the tank was used as a blend tank.

Under normal conditions a slurry stream was brought in from tank 244-BXR-001 and mixed with
nitric acid. It received a maximum of 14,230 gallons/day from tank 244-BXR-001 and a maximum of
7,800 gallons/day nitric acid. The solutions were then pumped to tank 244-BXR-011.

The 244-BXR vault containing tank 244-BXR-022 was isolated as a single system in 1985.
Isolation was accomplished by cutting and capping pipes and ducts outside of the vault, sealing a
conduit trench, and providing a weather seal over the vault cover blocks at grade level. A Rockwell
International internal letter presents the analytical results for tank 244-BXR-002 samples collected in
1978 (Rockwell International 1974). Samples were also collected in 1"94 from the 244-BXR-002
tank and sump. The analytical results for the tank sample, as reported in the Rockwell International
internal letter dated June 11, 1984 are presented below (WHC 1975-1985).

Analysis of a 1984 Liquid Sample No. R9879 (Activity Levels as Reported in 1984)

Component Results Component Results

NO2 (m) 0.0515 Total Alpha 0zCi/L) 0.393
OH (m) * Total Beta (#Ci/L) 1.53x103
NO3 (m) 0.173 Gamma Energy Analysis 5.19xI02
pH 9.55 (cesium-137, #Ci/L)
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Volume % of Solids** TT ....

*Too low to measure
**Visual estimation

Potential Safety Issues

a) Hydrogen Buildup: Hydrogen may exist in sealed risers. Safic.:yprecautions are
recommended when opening a riser. Low Risk.

b) Ferrocyanide: Low Risk.

c) Organic Salts: Low Risk - Organic salts may exist in tank 244-BXR-002; however,
low tank temperature will not support initiation of an organic salt reaction.

d) Flammability: Feed material to this tank originated in tanks in the BX, BY and B
tank farms. Since the tanks feeding the 244-BXR-002 tank are not considered to
contain flammable gases, it is assumed that 244-BXR-002 does not contain flammable
material. Low Risk.

e) Vapor Emission: Feed material to this tank originated in tanks that contained
constituents that may produce toxic vapors when combined, hence toxic vapors may
be present in the tank. Moderate Risk.

f) Tank Integrity: There is no information available on the present condition of the
tank. Low Risk.

g) Criticality Safety: Sufficient sample information is not available _o make a
determin:,.tion on criticality safety. However, the feed tanks to BXR-02 received only
waste fr___ various chemical processes. It is reasonable to conclude that a sufficient
concentra_ ,_f fissionable material does not exist in Tank BXR-02 for a fission event
to occur. : Risk.

h) Radiological Hazards: This tank contains severa! !ong-lived radionuclides in the
sludge. A survey of the tank exterior is required to determine the actual hazard.
Moderate Risk.

i) Heat Generation: There is no evidence to indicate heat generation by chemical
reaction of fission product activity. Low Risk.
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DATA SHEET
TANK 244-BXR-003

Tank Category: Cylindrical Coordinates: N45201/W53531

Nominal Capacity: 15,000 gallons Reference: (Neilsen 1992)

Arrangement: Vertical Sludge Volume: 1,449 gallons

Dimensions: 12 ft. Tall X 14 ft. Dia.

Construction Type 347 Supernatant 356 gallons
Material: stainless steel Volume:

1/4"

Reference H-2-71655, Current Status: Isolated
Drawings: H-2-44501,

Sheet 129

Period of Operations: 1951 - 1957

History of Operations

Tank 244-BXR-003 is located in an individual cell inside of the BXR Vault. The concrete

cell contains a sump with a capacity of 45 gallons. Each cell within the vault is separated from the
adjacent cell by a 2 ft. thick concrete wall.

Tank 244-BXR-003 was configured and used identically to tank 244-BXR-002. The tanks
were used as a pair in waste blending operations.

The 244-BXR vault containing tank 244-BXR-003 was isolated as a single system in 1985.

Isolation was accomplished by cutting and capping pipes and ducts outside of the vault, sealing a
conduit trench, and providing a weather seal over the vault cover blocks at grade level. The tank and
vault sump were sampled in 1984 as part of the isolation project. The analytical results for the tank
samples are presented below, as reported in a Rockwell International internal letter dated May 8,
1984 (WHC 1975-1985).

Analysis of a 1984 Liquid Sample NO. R9881 (Activity Levels as Reported in 1984)

Component Results Component Results

OH (m) * Total Alpha _Ci/L) 0.93
N02 (m) 0.0145 Total Beta _Ci/L) 8.99x 104
N03 (m) 0.627 Gamma Energy Analysis 6.03x103
pH 10.10

• Unable to run hydroxide analysis because pH is too low.
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Potential Safety Issues

a) Hydrogen Buildup: Hydrogen may exist in healed risers. Safety precautions are
recommended when opening a riser. Low Risk.

b) Ferrocyanide: Low Risk.

c) Organic Salts: Organic salts may exist in tank 244-B2:R-O03; however, low tank
temperature will not support initiation of an organic salt reaction. Low Risk.

d) Flammability: Feed material to this tank originated in the BX, BY and B tank farms.
Since the tanks feeding the 244-BXR-003 tank are not considered to contain
flammable gases, it is assumed that 244-BXR-O03 does not contain flammable
material. Low Risk.

e) Vapor Emission: Feed material to this tank originated in tanks that contained
constituents that may produce toxic vapors when combined, hence toxic vapors may
be present in the tank. Moderate Risk.

f) Tank Integrity: There is no information available on the present condition of the
tank. Low Risk.

g) Criticality Safety: Sufficient sample information is not available to make a
determination on criticality safety. However, the feed tanks to 244-BXR-003 received
only waste from various chemical processes. It is reasonable to conclude that a
sufficient concentration of fissionable material does not exist in tank 244-BXR-003 for
a fission event to occur. Low Risk.

h) Radiological Hazards: This tank contains several long-lived radionuclides in the
sludge. A survey of the tank exterior is required to determine the actual hazard.
Moderate Risk.

i) Heat Generation: There is no evidence to indicate heat generation by chemical
reaction of fission product activity. Low Risk.
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DATA SHEET
TANK 244-BXR-011

t

Tank Category: Cylindrical Coordinates: N45201/W53531

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)

Dimensions: 20 ft. Tall X 20 ft. Dia.

Arrangement: Vertical Sludge Volume: 7,020 gallons

Construction Type 347 Supernatant 98 gallons
Material: stainless steel, Volume:

1/4"

Reference Project B-231 Current Status: Isolated
Drawings: RHC-CD-977

H-2-21655,
H-2-44501,
Sheet 129

Period of Operation: 1951 - 1956

History of OperatiQns

Tank 244-BXR-011 is located in an individual cell inside of the 244-BXR vault. The concrete

cell contains a sump with a capacity of 45 gallons. Each cell within the vault is separated from the
adjacent cell by a 2 ft. thick concrete wall.

When in service, the tank was used as a pump tank for the Uranium Recovery operations. It
received approximately 27,200 gallons per day of acid solutions from tanks 244-BXR-002 and
244-BXR-003. The solutions were pumped from 244-BXR-011 to 241-ER-151 diversion station and
from there to U Plant for uranium recovery. According to a December 4, 1978, Rockwell
International internal letter, tank 244-BXR-011 solids were sampled and analyzed (WHC 1975-1985).
The analytical results as reported in 1978 are as follows:

Analysis of Tank 244-BXR-011 Solids Sample No, 1628 (Activity Levels as Reported in 1978)

Components Water Soluble Acid (Fusion)

AI* 0.06% 2.3%
Bi3+ NR

C023" 2.2%
Cr0-4 NR
CI* NR
F* 0.006%
Fe* 0.003 % 0.95

Hg* NR
K+ NR
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Water Soluble _id (Fusion)

La3+ NR
t°_Rh NR 0.278 #Ci/g
125Sb NR 0.964 #Ci/g

N0-2 1.5%
N0-3 3.3% 4.0%
Na+ 10.8%
OH- <0.6%

P&4- 0.003 % 2.3 %
S024- < 1.0% < 1.0%
5i022 - 0.03 % 5.0%
U* 1.56x104 gig 9.34x104 g/g
Pu* 2.80x10 "9gig 3.75x10 7 gig
Am* <2.10x10 u g/g 3.18x10 "8gig
89 +90Sr 2. 0.54/LCi/g 85.5/_Ci/g
_37Cs+ 11.1 #Ci/g 23.0 #Ci/g
155Eu* NR 11.03/_Ci/g
TOC 1.69 g/l
Ce 11.1/_Ci/g 0.114 ttCi/g
Water Solubility 18.0 %
Bulk Density 0.564 glee
Percent Water 66.0

*All oxidation states

NR - Analysis not requested

The 244-BXR vault containing tank 244-BXR-011 was isolated as a single system in 1985.

Isolation was accomplished by cutting and capping pipes and ducts outside of the vault, sealing a
conduit trench, and providing a weather sea! ,wer the vault cover blocks at grade level.

The literature indicates that the wall of the tank is buckled. Occurrence report 79-70
describes the condition of the tank. The tank failure was due to an overpressure condition on the
exterior of the tank from a higher than allowed liquid level in the cell.

Potential Safety Issues;

a) Hydrogen Buildup: Hydrogen may exist in sealed risers. Safety precautions are
recommended when opening a riser. Low Risk.

b) Ferrocyanide: Low Risk.

c) Organic Salts: Organic salts may exist in tank 244-BXR-011; however, low tank
temperature will not support initiation of an organic salt reaction. Low Risk.

d) Flammability: Feed material to this tank originated in tanks in the BX, BY and B
tank farms. Since the tanks feeding the 244-BXR-011 tank are not considered to
contain flammable gases, it is assumed that 244-BXR-011 does not contain flammable
material. Low Risk.
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e) Vapor Emission: Feed material to this tank originated in tanks that contained
constituents that may produce toxic vapors when combined, hence toxic vapors may
be present in the tank. Moderate Risk.

f) Tank Integrity: As discussed previously, the tank has buckled. Thereis no additional
information available to make a determination on the integrity of the tank. Low Risk.

g) Criticality Safety: Sufficient sample information is not available to make a
determination on criticality safety. However, the feed tanks to 244-BXR-011 received
only waste from various chemical processes. It is reasonable to conclude that a
sufficient concentration of fissionable material does not exist in tank 244-BXR-011 for
a fission event to occur. Low Risk.

h) Radiological Hazards: This tank contains several iong-lived radionuclides in the
sludge. A survey of the tank exterior is required to determine the actual hazard.
Moderate Risk.

i) Heat Generation: There is no evidence to indicate heat generation by chemical
reaction or fission product activity. Low Risk.
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Figure A-26. Flow Diagram, 244-BXR Vault Tanks.
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DATA SHEET
TANK 244-TXR-001

Tank Category: Vault Coordinates: N41475/W75795

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)

Arrangement: Vertical Sludge Volume: 2,291 gallons

Construction Steel plate, Supernatant 49 gallons
Material: 1/4" Volume:

Reference H-2-42300, Current Status: Isolated
Drawings: H-2-44511,

Sheet 1I0

History of Operations

Tank 244-TXR-001 is a vertical cylindrical tank, 20 ft. in diameter and 20 ft. tall with dished
ends. The tank was in service from 1951 to 1956, during which time it received BiPO4 metal waste
from three tanks in T Tank Farm (101, 102, 103) and six tanks in the TX Tank Farm (103, 104, 105,
106, 107, 108). It was used as an accumulator tank and the waste slurry was pumped from this tank
to 244-TXR-002 and/.'.,-244-TXR-003 acidification and blending. The purpose and functioning of
244-TXR-001 were the same as 244-BXR-001 (see data sheet for this tank). The tank was stabilized
in November, 1984 and it probably was isolated earlier. Records have been located which discuss
isolation plans.

A Rockwell International internal letter dated May 8, 1984 (WHC 1975-1985) reports the
analytical results for samples collected from the 244-TXR-001 tank and also samples from the
associated sump. The tank sample results (R9885), as reported in 1984 are presented below:

Analyses of ___1_¢___44- - 1 T A i ' Levels as Reported in ]984)

Component

OH- *

N0 2" 0.108
N03 0.443

Total Alpha (/zCi/L) 1.05
Total Beta 0tCi/L) 4.51 x 103
Gamma Energy Analysis 4.49x103
(Cs- 137, _Ci/L)
pH 9.52

• Sample pH too low to run hydroxide analysis

Hanford Occurrence Report 79-68 relates to this tank and it concludes that the tank is of
"questionable integrity."
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Potential Safety. Issue_

a) Hydrogen Buildup: Low Risk - Large Void Volume

b) Ferrocyanide: Low Risk.

c) Organic Salts: Low Risk

d) Flammability: Low Risk

e) Vapor Emission: Feed material to this tank originated in tanks that contained
constituents that may produce toxic vapors when combined, hence toxic vapors may
be present in the tank. Moderate Risk.

L 0 Tank Integrity: High Risk - Questionable as per UOR-79-68.

g) Criticality Safety: Low Risk - Significant amounts of plutonium were never
introduced into this tank.

h) Radiological Hazard: This tank contains several long-lived radionuclides in the
sludge. A survey of the tank exterior is required to determine the actual hazard.
Moderate Risk.

i) Heat Generation: There was no evidence of heat generation causi_h :, temperature
rise.
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DATA SHEET
TANK 244-TXR-002

Tank Category: Vault Coordinates: N41475/W75795

Nominal Capacity: 15,000 gallons Reference: (Neilsen 1992)

Arrangement: Vertical Sludge Volume: 2,945 gallons

Construction Type 347 Supernatant 0 gallons
Material" stainless steel, Volume:

1/4"

Reference H-2-42300, Current Status: Isolated
Drawings: H-2-44511,

Sheet i 10

Period of Operations: 1951 - 1956

History of Ooerations

Tank 244-TXR-002 is a cylindrical vertical vessel, 14 ft. in diameter by 12 ft. high with disked ends.
The tank was in service from 1951 to 1956. Waste slurry was transferred to the tank from 244-TXR-001,
nitric acid was added to dissolve uranium oxide, and the resulting solution was pumped to U Plant as the
feedstock for the uranium recovery (TBP) process. The purpose and functioning of 244-TXR-002 were the
same as 244-BXR-002. The tank was stabilized in November, 1984 and it probably was isolated earlier.
Records have been located which discuss isolation plans.

The results of chemical analysis for a liquid sample from the 244-TXR-002 tank received at the 222-S
laboratory on July 31, 1975 are presented below (Neilsen 1992). The radioactivity levels were not adjusted
to account for radioactive decay that has occurred since 1975. Also presented below are estimated
radionuclide inventory for the 244-TXR-002 tank as excerpted from Neilsen (1992).

A-98



WHC-SD-EN-ES-040, Rev. 0

Chemical and Radionuclide Analysesof Supernatant(Activity Levels as Reportedin 1975)

Appearance Brown

Solids: < 196

pH 12.3
SpG 1.05 g/cc
OH 490 mg/L
A! 630 mg/L
Na 19,400 mg/L

NO2 410 mg/L
NO3 82,500 mg/L
PO4 460 mg/L
CI 1,100 mg/L
F 20 mg/L

CO3 380 mg/L
Radiation Level 1.5 rad/h

Pu 0.72 Izg/L
tUCs 100/zCi/L
tSTCs 22,000/_Ci/L

SgSr, g°Sr 10 #Ci/L

EstimatedRadionuclideInventoryofT_nk 244:TXR-002(Nielsen1002)

Radionuc!ide

Pu 8.1 mg
SgSr,_°Sr 0.08 Ci

t_Cs 0.8 Ci
t37Cs 169.2 Ci

Note: Values decay corrected to April 1992.

Potential Safety Issuers

a) Hydrogen Buildup: Low Risk - Large Void Volume

b) Ferrocyanide: Low Risk.

c) Organic Salts: Low Risk

d) Flammability: Low Risk

e) Vapor Emission: Feed material to this tank originated in tanks that contained constituents that
may produce toxic vapors when combined, hence toxic vapors may be present in the tank.
Moderate Risk.
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f) Tank integrity: Low Risk - Questionable as per UOR-79-68.

g) Criticality Safety: Low Risk - Significant amounts of plutonium were never introduced into
this tank.

h) Radiological Hazard: This tank contains several long-lived radionuclides in the sludge. A
survey of the tank exterior is required to determine the actual hazard. Moderate Risk.

i) Heat Generation: There was no evidence of heat generation causing a temperature rise.
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DATA SHEET
TANK 244-TXR-003

Tank Category: Vault Coordinates: N41475/W75795

Nominal Capacity: 15,000 gallons Reference: (Neilsen 1992)

Arrangement: Vertical Sludge Volume: 6,460 gallons

Construction Type 347 Supernatant 0 gallons
Material- stainless steel, Volume:

1/4_

Reference H-2-42300, Current Status: Isolated
Drawings: H-2-44511,

Sheet 110

Period of Operations: 1951 - 1956

Content: Similar to analysis for 244-TXR-002.

History of Operations

Tank 244-TXR-O03 i cylindrical vertica ssel, 1-_ft. in diameter by 12 ft. high with dished ends.
The tank was in service from 51 to 1956. Wast_ -_iurry_,_ transferred to the tank from 244-TXR-001.
nitric acid was added to dissolvc uranium oxide, and the resulting solution was pumped to U Plant as the
feedstock for the uranium recovery (TBP) process. Tank 244-TXR-003 and 244-TXR-002 were essentially
identical in size and function and were probably used in ,,ncert to facilitate waste blending operations. [The
Data Sheet for the 244-TXR-002 tank summarizes tank c_:_:_presented by Neilsen (1992)]. The tank was
stabilized in November, 1984 and it probably was isolated earlier. Records have been located which discuss
isolation plans.

Potential Safety Issues

a) Hydr _ a Buildup: Low Risk - Large Void Volume

b) Ferrc_yanide: Low Risk.

c) Organic Salts: Low Risk

d) Flammability: Low Risk

e) Vapor Emission: Feed material to this tank originated in tanks that contained constituents that
may produce toxic vapors when combined, hence toxic vapors may be present in the tank.
Moderate Risk.

0 Tank Integrity: Low Risk - Questionable as per UOR-79-68.

g) Criticality Safety: Low Risk - Significant amounts of plutonium were never introduced into
this tank.
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h) Radiological Hazard: This tank contains several long-lived radionuclides in the sludge. A
survey of the tank exterior is required to determine the actual hazard. Moderate Risk.

i) Heat Generation: There was no evidence of heat generation causing a temperature rise.
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DATA SHEET
TANK 244-UR-001

Tank Category: Vault Coordinates: N38390/W75750

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: 1,852 gallons

Construction Steel Plate, 1/4" Supernatant 390 gallons
Material: Volume:

Reference H-2-40218, Current Status: Isolated,
Draw ings: H-2-44511, Stab ilized

Sheet 70

Period of Operations: 1952 - 1956

Out of Service Date: 1957

History of Operations

The 244-UR vault was constructed in 1951 for use in conjunction with uranium recovery processing
conducted in U Plant (221-U). The function of the vault included reception of uranium-bearing waste slurries
from tanks U-101, 102, 103, and 107 in the 244-U Tank Farm, which at that time contained neutralized
metal waste generated by the original BiPO4 process. The vault was used for subsequent blending, pH
adjustment (acidification) and conditioning of this waste as feed material for the TBP uranium extraction
process in the U Plant Canyon. The flow diagram accompanying this data sheet depicts the four tanks in the
244-UR vault in terms of their historical process function.

Tank 244-UR-001 was used as a slurry accumulator tank (compare 244-BXR vault tank 244-UR-001
and 244-TXR vault tank 244-UR-001). As such, it was used as the collection point for waste slurries sluice-
mined from the U Tank Farm. The accumulated wastes were pumped from tank 244-UR-001 to other tanks
in the vault for further conditioning (see data sheets for tanks 244-UR-002 and 244-UR-003).

The UR Vault was used until 1956 and was taken out of regular service in 1957. Apparently, the
vault tanks were not used after this time and the entire vault was interim stabilized in 1985.

Presumably, some wastes (sludges & liquids) were left in the tanks of the 244-UR vault at the close
of active vault use in the 1950's as records from the 70's and early 80's report varying amounts of wastes in
the tanks and tank pits/sumps. Apparently, intrusion of water (precipitation) from the ground surface above
the vault contributed to the varying amounts of liquid found in the tank pits during this period. The _'ecords
associated with the tank isolation project of the mid 80's provide the most reliable current estimates of tank
and tank pit waste volumes. These estimates are provided in the header of the data sheet.

According to the U Plant Source Aggregate Area Management Study Report (DOE-RL 1992c), one
unplanned release has been identified for this vault. This unplanned release (UPR-200-W-24) occurred in
1953 and was the result of a violent chemical reaction in the 244-UR-002 blending tank involving metal waste
supernate. The contaminated area was backfilled and stabilized; however, the vault lies in a low area and
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water runoff has spread contamination beyond the immediate vault area. Employee descriptions of the area
surrounding the tank, as described in the U Plant AAMS (DOE-RL 1992c) indicate that the soils surrounding
the vault were covered with "yellowcake" (uranium oxide). Radiation readings of 500 to 1,000 ct/min were
observed. This contaminated area was stabilized by laying sheets of lead over the soils and covering the lead
sheets with clean soil. The U Plant AAMS noted that the employee's descriptions cannot be verified
(DOE-RL 1992c).

Limited analytical data on the contents of tank 244-UR-001 are available from a 1977 ARHCO
employee memorandum (Walker 1977) (Radioactivity levels are reported in 1977).

pH 7.5
Radiation Level 25 mrad/hr
SpG 1.0
137Cs 1.8 X 103 #Ci/gal
U 2.0 X l0"3g/gal
Total Beta 3.2 X l03 #Ci/gal
Total Alpha 1.2 X l0 ! #Ci/gal

Also, limited information on the contents of the 244-UR-001 sump were reported in Walker (1977) and are
presented below (radioactivity levels as reported in 1977):

pH 8,6
Radiation Level 30 l_rad/hr

137Cs 1.: X l& _Ci/gal
Total Beta 2.4 X l& #Ci/gal
Total Alpha 5.5 X 10.2 #Ci/gal

Potential Safety Issues

a) Hydrogen Buildup: Low risk since total waste volume in the tank and sump is limited to
about 5,000 gallons of dilute liquid waste. Any hydrogen generated should readily diffuse out
of the tank and vault.

b) Ferrocyanide: No risk since little or no ferrocyanides are present and the tank contains
mostly water.

c) Organic Salts: Tributyl phosphate-containing wastes were present in this tank, so some
amount of organic salts is probably present. However, it is expected that this represents a
low risk as the wastes are dilute.

d) Flammability: Low risk as little or no flammable material and no ignition sources are
present.

e) Vapor Emission: Low risk because present waste content is not expected to contain
significant amounts of volatile material.

f) Tank Integrity: No evidence of leaks emerged in the 1970's. Present waste content is not
strongly corrosive, yet design life of the tank has been exceeded; consequently, there is low to
moderate risk of tank leakage.
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g) Criticality Safety: Low risk (traces of plutonium only).

h) Radiological Hazard: High risk because UPR-200-W-24 resulted in contamination of soils
surrounding the vault. Background readings in the vault are in the 1 - 50 mrem range.

i) Heat Generation: Low Risk - No Data
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DATA SHEET
TANK 244-UR-002

Tank Category: Vault Coordinates: N38390/W75750

Nominal Capacity: 15,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: 2,304 gallons

Construction Type 347, stainless Supernatant 214 or 570 gallons
Material: steel, 1/4" Volume: (Conflicting Data)

Reference H-2-40218, Current Status: Isolated,
Drawings: H-2-44511, stabilized

Sheet 70

Period of Operations: 1952 - 1976 (?)

History of Operations

The 244-UR vault was constructed in 1951 for use in conjunction with uranium recovery processing
conducted in U Plant (221-U). The function of the vault included reception of uranium-bearing waste slurries
from tanks U-101, 102, 103, and 107 in the 244-U Tank Farm, which at that tit_aecontained neutralized
metal waste generated by the original BiPO_ process. The vault was used for subsequent blending, pH
adjustment (acidification) and conditioning of this waste as feed material for the TBP uranium extraction
process in the U Plant Canyon. The flow diagram accompanying this data sheet depicts the four tanks in the
244-UR vault in terms of their historical process function.

Tank 244-UR-002 and tank 244-UR-003 were essentially identical tanks used for blending,
temperature adjustment, acidification, and venting of wastes received from tank 244-UR-001 of the vault.
(Compare tanks 244-UR-002 and 244-UR-003 of the BXR and TXR vaults that were the same in function ,'_
these two tanks.) Nitric acid used in this conditioning was received from 244-UR Tank 004 into tanks
244-UR-002 and 244-UR-003.

The UR vault was used until 1956 and was taken out of regular service in 1957. Apparently, the
v:,ult tanks were not used after this time and the entire vault was interim stabilized in 1985.

Presumably, some wastes (sludges & liquids) were left in the tanks of the 244-UR vault at the close
oi_active vault use in the 1950's as records from the 70's and early 80's report varying amounts of wastes in
the tanks and tank pits/sumps. Apparently, intrusion of water (precipitation) from the ground surface above
the vault contributed to the varying amounts of liquid found in the tank pits during this period. The records
associated with the tank isolation project of the mid 80's provide the most reliable current estimates of tank
and tank pit waste volumes. These estimates are provided in the header of the data sheet.

According to the U Plant Source Aggregate Area Management Study Report (DOE-RL 1992c), one
unplanned release has been idenufied for this vault. This unplanned release (UPR-200-W-24) occurred in
1953 and was the result of a violent chemical reaction in the 244-UR-002 blending tank involving metal waste
supernate. The contaminated area was backfilled and stabilized; however, the vault lies in a low area and
water runoff has spread contamination beyond the immediate vault area. Employee descriptions of the area
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surrounding the tank, as described in the U Plant AAMS indicate that the soils surrounding the vault were
covered with "yellowcake" (uranium oxide) (DOE-RL 1992c). Radiation readings of 500 to 1,000 ct/min
were observed. This contaminated area was stabilized by laying sheets of lead over the soils and covering the
lead sheets with clean soil. The U Plant AAMS noted that the employee's description_ cannot be ve_i,_ed.

A sample of liquid was obtained from cell 2 of the 244-UR vault in 1974 (Sample T-9505) and
analyzed (Neilsen 1992). The results as reported in 1974 were as follows:

Visual Appearance: Yellow, No Solids
Radiation Level l mrad/hr

pH 9.1
Al < 1.30 X 10.3 molar
Na 7.32 X l0 2 molar
NO2 6.45 X 104 molar
NO3 3.06 X 10.5 molar
Pu <5.34 X 10.6 g/gal
PO4 < 3.56 X 10.3 molar
F 4.14 X 10.5 molar

CO3 3.25 X l02 molar
mCs 6.70 X 102 izCi/gal
89._OSr 21.5/zCi/gal
Water 99.95 %

SpG 1.01

Although the memo indicates that the sample was from tank 244-UR-002, it is suspected that the
sample is actually of the liquid in the pit or sump since the June 7, 1977 ARHCO internal memo
(Walker 1977) gives limited analytical results for tank 244-UR-002 and sump contents as follows (Activity
levels as reported in 1977):

Tank Sump

pH 0.7 pH 9.0
Radiation Level 50 mrad/hr Radiation Level l0

SpG 1.03 137Cs 1.8 X 102 p.Ci/gal
_37Cs 3.3 _tCi/gal Total Beta 2.5 X I02 p,Ci/gal
Total Beta 5.0 X 103 #Ci/gal Total Alpha 3.8 X 10_ #Ci/gal
Total Alpha 1.4 _Ci/gal

Potential Safety Issues

a) Hydrogen Buildup: Low risk since total waste volume in the tank and sump is limited to
about 3,000 gallons of dilute liquid waste. Any hydrogen generated should readily diffuse out
of the tank and vault.

b) Ferrocyanide: No risk since little or no ferrocyanides are present and the tank contains
mostly water.

c) Organic Salts: Tributyl phosphate-containing wastes were present in this tank, so some
amount of organic salts is probably present. However, it is expected that this represents a
low risk as the wastes are dilute.
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d) Flammability: Low risk as little or no flammable material and no ignition sources are
present.

e) Vapor Emission: Low risk because present waste content is not expected to contain
significant amounts of volatile material.

0 Tank Integrity: No evidence of leaks emerged in the 1970's. Present waste content is
moderately corrosive and design life of the, tank has been exceeded; consequently, there is
moderate to high risk of tank leakage.

g) Criticality Safety: Low risk (traces of plutonium only).

h) Radiological Hazard: High Risk. Although background readings in the vault are in the 1 -50
mrem range, unplanned release UPR-200-W-24 resulted in contaminated soil surrounding the
vault.

i) Heat Generation: Low Risk - No Data
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DATA SHEET
TANK 244-UR-003

Tank Category: Vault Coordinates: N38390/W75750

Nominal Capacity: 15,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: 1,568 gallons

Construction Type 347, stainless Supernatant 0 gallons
Material: steel, 1/4" Volume:

Reference H-2-40218, Current Status: Isolated,
Draw ings: H-2-44511, stabilized

Sheet 70

Period of Operations: 1952 - 1976 (7)

History of Operations

The 244-UR vault was constructed in 1951 for use in conjunction with uranium recovery processing
conducted in U Plant (221-U). The function of the vault included reception of uranium-bearing waste slurries
from tanks U-101, 102, 103, and 107 in the 244-U Tank Farm, which at that time contained neutralized

metal waste generated by the original BiPO4 process. The vault was used for subsequent blending, pH
adjustment (acidification) and conditioning of this waste as feed material for the TBP uranium extraction
process in the U Plant Canyon. The flow diagram accompanying this data sheet depicts the four tanks in the
244-UR vault in terms of their historical process function.

Tank 244-UR-002 and tank 244-UR-003 were essentially identical tanks used for blending,
temperature adjustment, acidification, and venting of wastes received from tank 001 of the vault. (Compare
tanks 244-UR-002 and 244-UR-003 of the BXR and TXR vaults that were the same in function as these two

tanks.) Nitric acid used in this conditioning was received from 244-UR-004 into tanks 244-UR-002 and
244-UR-003.

The UR Vault was used until 1956 and was taken out of regular service in 1957. Apparently, the
vault tanks were not used after this time and the entire vault was interim stabilized in 1985.

Presumably, some wastes (sludges & liquids) were left in the tanks of the 244-UR Vault at the close
of active vault use in the 1950's as records from the 70's and early 80's report varying amounts of wastes in
the tanks and tank pits/sumps. Apparently, intrusion of water (precipitation) from the ground surface above
the vault contributed to the varying amounts of liquid found in the tank pits during this period. The records
associated with the tank isolation project of the mid 80's provide the most reliable current estimates of tank
and tank pit waste volumes. These estimates are provided in the header of the data sheet.

According to the U Plant Source Aggregate Area Management Study Report (DOE-RL 1992c), one
unplanned release has been identified for this vault. This unplanned release (UPR-200-W-24) occurred in
1953 and was the result of a violent chemical reaction in the 244-UR-002 blending tank involving metal waste
supernate. The contaminated area was backfilled and stabilized; however, the vault lies in a low area and

water runoff has spread contamination beyond the immediate vault area. Employee descriptions of the area
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surroundingthe tank, as described in the U Plant AAMS (DOE-RL 1992c) indicate that the soils surrounding
the vault were coveredwith "yellowcake" (uraniumoxide). Radiationreadingsof 500 to 1,000 ct/min were
observed. This contaminated area was stabilizedby laying sheets of lead over the soils and covering the lead
sheets with clean soil. The U Plant AAMS noted that the employee's descriptionscannot be verified.

The June 7, 1977 ARHCO internalmemo (Walker 1977) reports the following analytical results for liquids in
tank 244-UR-003 and Sump as follows (activity as reportedin 1977):

Tank 244-UR-003 244-UR-003 Sump
Parameter _ Parameter

pH 2.0 pH 1.5
RadiationLevel 50 mrad/hr RadiationLevel 10
s9._OSr 3.7 X 103/zCi/gal Total Beta 6.3 X 102pCi/gal
13_Cs 9.5 X 102_Ci/gal Total Alpha 1.7 X 10"I#Ci/gal
U 2.1 X 10"_g/gal
Total Beta 1.1 X 104#Ci/gal
Total Alpha 6.7 X I0_/_Ci/gal

PotentialSafety Issue_

a) HydrogenBuildup: Low risk since total waste volume in the tank and sump is limited t,._
about 3,000 gallons of dilute liquid waste. Any hydrogengenerated should readilydiffuse out
of the tank and vault.

b) Ferrocyanide: No risk since little or no ferrocyanides are present and the tank contains
mostly water.

c) Organic Salts: Tributyl phosphate-containingwastes were present in this tank, so some
amount of organic salts is probably present. However, it is expected that this represents a
low risk as the wastes are dilute.

d) Flammability: Low risk as little or no flammable material and no ignition sources are
present.

e) Vapor Emission: Low risk because present waste content is not expected to contain
significant amounts of volatile material.

f) Tank Integrity: No evidenceof leaks emerged in the 1970's. Present wastecontent is
moderately corrosive and design life of the tank has been exceeded; consequently, there is
moderate to high risk of tank leakage.

g) Criticality Safety: Low risk (traces of plutonium only).

h) Radiological Hazard: High risk since UPR.?00-W-24 resulted in contamination of the soils
surrounding the vault. Background readings in the vault are in the 1 - 50 mrem range.

i) Heat Generation: Low Risk - No Data
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DATA SHEET
TANK 244-UR-004

Tank Category: Vault Coordinates: N38390/W75750

Nominal Capacity: 8,230 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Empty

Construction Type 347, stainless Supernatant Empty
Material: steel, I1 gauge Volume:

Reference H-2-40218, Current Status: lsolated
Drawings: H-2-44511,

Sheet70

Period of Operations: 1952 - 1976 (?)

History of Operations

The 244oUR vault was constructed in 1951 for use in conjunction with uranium recovery processing
conducted in U Plant (221-U). The function of the vault included reception of uranium-bearing waste slurries
from tanks U-101, 102, I03, and 107 in the 244°U tank farm, which at that time contained neutralized metal
waste generated by the original BiPO_ process, The vault was used for subsequent blending, pH adjustment
(acidification) and conditioning of this waste as feed material for the TBP uranium extraction process in the U
Plant Canyon. The flow diagram accompanying this data sheet depicts the four tanks in the 244-UR vault in
terms of their historical process function.

Tank 244°URo004 provided temporary storage for 60% nitric acid used in the waste conditioning and
treatment performed in tanks 244-UR-002 and 244-UR-003 of the vault. It did not contain radioactive
material and has not been used an any other capacity. Consequently, it is suspected that any residual liquid in
the tank consists of non-radioactive acidic waste.

The UR vault was used until 1956 and was taken out of regular service in 1957. Apparently, the
vault tanks were not used after this time and the entire vault was interim stabilized in 1985.

Presumably, some wastes (sludges & liquids) were left in the tanks of the 244oUR vault at the close
of active vault use in the 1950's as re_:ordsfrom the 70's and early 80's report varying amounts of wastes in
the tanks and tank pits/sumps. Apparently, intrusion of water (precipitation) from the ground surface above
the vault contributed to the varying amounts of liquid found in the tank pits during this period. The records
associated with the tank isolation project of the mid 80's provide the most reliable current estimates of tank
and tank pit waste volumes. These estimates are provided in the header of the data sheet.

According to the U Plant Source Aggregate Area Management Study Report (DOE-RL 1992c), one
unplanned release has been identified for this vault. This unplanned release (UPR-200-W-24) occurred in
1953 and was the result of a violent chemical reaction in the 244-UR-002 blending tank involving metal waste
supernate. The contaminated area was backfilled and stabilized; however, the vault lies in a low area and
water runoff has spread contamination beyond the immediate vault area. Employee descriptions of the area
surrounding the tank, as described in the U Plant AAMS (DOE-RL 1992c) indicate that the soils surrounding
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the vaultwere covered with "yello_,:,_ke"(uraniumoxide). Radiationreadingsof 500 to 1,000 ct/min were
observed. This contami_atedarea ts stabilizedby layingsheets of l_adover thesoils andcoveringthe lead
sheetswith clean soil. The U Pla._ AAMS notedthat the employee's descriptionscannotbe verified
_OE-RL 1992c).

PotentialSafety_issues

a) HydrogenBuildup: No risk since the tank was used only to store nitricacid; no mechanism
for hydrogen generationis present.

b) Ferrocyanide:No riskasnoferrocyanidesarepresentin thetank.

c) OrganicSalts: No risk since no organicsaltswere ever containedin the tank.

d) I arnmability: No risksince no flammablematerialsare present.

e) VaporEmission: Moderaterisk as nitricacid residue is probablypresentwhich can liberate
nitrogenacids.

f) Tank Integrity: No evidence of leaksemerged in the 1970's. Any residual waste wouldbe
highly corrosiveand design life of the tank has been exceeded; consequently,there is high
risk of tankleakage.

g) Criticality Safety: No Risk

h) RadiologicalHazard: High risk since UPR-200-W-24 resulted in contamination of the
surroundingsoils. Backgroundreadingsin the vault are low

i) Heat Generati_n: Low Risk - Lack of mechanismfor heat generation.
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DATA SHEET
241-WR VAULT SUMMARY

Tank Category: Vault Coordinates: N38850/W72850

Period of Operation: 1952 - 1976

History of Operations

The 241-WR vault (also known as the 244-WR Diversion Station and the Thorium Vault) was constructed
in 1951 - 1952 for use in conjunction with uranium and thorium recovery processing conducted in U Plant (221-
U). The function of the vault included reception of uranium and thc,_,.zm-bearing waste slurries from tank farms
(neutralized metal waste generated by the original BiPO4 process), subsequent blending, pH adjustment
(acidification), and conditioning of this waste as feed materi: i for the TBP uranium extraction process in the U
Plant Canyon. Also, water generated in the TBP extraction process, as well as 291-U stack condensate and UO3
evaporator condensate, were received by the vault and subsequently sent to tank farms. The flow diagram
accompanying this data sheet depicts all nine tanks in the 241-WR vault in the context of their historical function.

The next use of the 241-WR vault was as a storage repository for 60% thorium nitratesolution; only the
original cold side tanks 006, 007, 008, and 009 were designated for this service. It was during this period of
use that seepage of liquids through cracks in the wall separating the hot and cold sides of the vault was observed.
Ultimately, the thorium nitrate solution in these tanks was removed and the last flushes of these tanks were
transferred to underground storage tanks in 1980. Above ground structures, entry ports and vents have been
removed and a weather proof cover placed over the vault. However, a completed Stabilization Evaluation form
documenting isolation and stabilization has not been located.

Individual data sheets have been prepared for each of the vault tanks that present tank specific historical
information.

Potential Safety Issues

The following potential safety issues are generally aVi_ticable to the vault and individual tanks, unless
specifically identified on the individual tank data sheet.

a) Hydrogen Buildup: As the tank is essentially empty and the sump contains water with low levels
of radionuclide contamination, hydrogen generation above more than trace levels is not likely.
Any traces of hydrogen generated are expected to diffuse rapidly out of the porous walls and
cover ef the vault. Low Risk.

b) Ferrocyanides: No Risk - All tanks should be ranked as no risk, except 241-WR-001 and
241-WR-002 which are ranked low risk since minimal quantities of ferrocyanides are expected.

c) Organic Salts: Tributyl phosphate-containing wastes were once present in this tank. However,
the tank is now empty and the only TBP or other organic salts now present would be in very
dilute form in the liquid in the sump. Low Risk.

d) Flammability: Low risk because the vault is out-of-service and isolated. Also, minimal
inflammable material is present.
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e) Vapor Emission: Low risk because the vault is out-of-service and isolated.

f) Tank Integrity: Low risk.

g) Criticality Safety: Low risk because of low levels of fissile material.

h) Radiological Hazard: A background radiation reading taken in 1981 in the various tank 241-WR
tank pits. The data are presented in the data sheets for individual tanks.

i) Heat Generation: There is no evidence of heat generation anywhere in the 241-WR Vault.
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DATA SHEET
TANK 241-WR-001

Tank Category: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant Minimal
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
H-2-71667,
H-2-71668,
H-2-71669,

Period of Operation: 1952 - 1976

History of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-001 was apparently used as a waste pump tank, which
received neutralized process waste effluent from 221-U, as well as drainage from the 29 I-U stack. Effluent from
tank 241-WR-001 was routed to tank farms. Refer to the accompanying flow diagram for a depiction of these
waste flows. During the thorium storage period (after 1958), tank 241-WR-001 was inactive. A 1965 ISOCHEM
memo that lists the then current velum .s of liquids in tanks 241-WR-001 - 005 and their sumps mentions that tank
241-WR-001 was collapsed during TBP operation and would not hold liquid. Additional research indicates that
in the early 1980's tank 241-WR-001 was probably empty (consistent with the 1965 observation), but that the
surrounding pit or sump contained approximately 14,000 gallons of liquid (probably mildly contaminated water).

At least one sample of the 241-WR-001 sump liquid has been taken and analyzed according to Rockwell
employees (Appendix D, page D-17); the results were as follows (activity levels are as reported in 1983):

Component Valu_

Total Beta _Ci/L) 612
Total Alpha _Ci/L) 2.09 X 10.2
Cs "7 _Ci/L) 1.50
Sr9°(#Ci/L) 187
Pu (g/L) 1.18 X 10.6
U (g/L) 2.66 X 104
Th (g/L) <2.7 X 104
NO2 (molar) 0.0198
NO3 (molar) 0.286
pH 7.73
SpG 0.991
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Ferrocyanidemay also be present.

PotentialSafety Issues

Radiological Hazard: A backgroundradiation readingtaken in 1981 in the tank 241-WR-001pit was 30 torero.
This representsa low radiologicalhazard.

Tank Integrity: High Risk - The tank was reportedto have failed 30 years ago.

Ferrocyanides: Low Risk - Minimal quantities may be present.
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DATA SHEET
TANK 241-WR-002

Tank Category: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant Minimal
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
sheet 75

Period of Operation: 1952 - 1976

History of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-002 was used to receive TBP bearing wastes from reverse
osmosio columns used in the uranium recovery process conducted at U Plant. Accumulated wastes were sent
from tank 241-WR-002 to the tank farms. Apparently, no other use of this tank existed, so residual liquid (if
any) in the tank is expected to be similar to the TBP wastes in question (concentration of 0.005 Ib TBP/gallon).

An undocumented contamination incident reportedly occurred in the early 1960's when a tank overflowed
and filled its cell (DOE-RL 1992c). When the tank was subsequently pumped out, it floated loose from its base,
rupturing its lines, jumpers and mechanical connections. A significant cleanup effort was required to return the
facility to service. Documentation of this spill is limited to the above information.

Additional correspondence indicates that in the early 1980's, tank 241-WR-002 was empty but that the
surrounding pit or sump contained approximately 35,000 gallons of liquid. If the tank had been floating at the
time of measurement in 1981, it is more likely that the pit contained 70,000 gallons of liquid at this time.

A sample labeled "002-WR-Vault" was analyzed in 1983, according to Rockwell employees (Appendix D,
page D-17); presumably, this sample was taken from liquid in the 241-WR-002 sump. The results as reported
in 1983 were as follows:

C0mp0nen_ Concentration

Total Beta _Ci/L) 77.6
Total Alpha _Ci/L) < 3.26 X 10.3
Csm _Ci/L) 5.27
Sr9°(/zCi/L) 57.3
Pu (g/L) 7.22 X 10"_
U (g/L) 3.14 X 10.3
Th (g/L) <2.7 X 104
NO2 (molar) 8.96 X 10"s
NO3 (molar) 0.114
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pH 8.75
SpG 0.983

Ferrocyanides may also be present.

Potential Safety Issues

Radiological Hazard: A background radiation reading taken in 1981 in the tank 241-WR-002 pit was
5 mrem. This represents a low radiological hazard.

Ferrocyanides: Low Risk - Minimal quantities may be present.
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DATA SHEET
TANK 241-WR-003

Tank Category: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant Minimal
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
sheet 75

Period of Operation: 1952 - 1976

History of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-003 was used to receive uranium and thorium-bearing
wastes from tank farms. Tanks 24I-WR-003 and 241-WR-005 were used in conjunction in blending and

acidifying steps before pumping the treated wastes in tank 241-WR-004, from which the treated wastes were sent
as feed stocks to the TBP process. See the process flow diagram for the 241-WR vault.

Apparently tank 241-WR-003 was not used after 1958. In 1965, it was reported that during pumping of
the sump, tank 241-WR-003 leaked to the sump until the sump was pumped down to approximately 4 I/2 ft. In
1981, measurements of liquid levels in tank 241-WR-003 were taken, at which time the tank was reported to be
empty and the sump was reported to contain 6 1/2" of water. At the present time, it is likely that tank 241-WR-
003 remains empty though liquid levels in the sump may have changed.

Potential Safety Issues;

Tank Integrity: The tank has been reported to have leaked; therefore, may pose a high risk.

Radiological Hazard: A background reading taken in 1981 in the tank 241-WR-003 pit was 5 mrem.
This represents a low radiological hazard.
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DATA SHEET
TANK 241-WR-004

Tank Category: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supcrnatant Minimal
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
sheet 75

Period of Operation: 1952 - 1976

History of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-004 was used as a collection tank for acidified and blended
uranium-bearing wastes. The wastes were sent directly from tank 241-WR-004 to 221-U for processing. After
1958, tank 241-WR-004 was not used.

A 1965 memo mentions that tank 241-WR-004 was observed to have leaked during a pump-out of the
004 sump. This suggests that the tank is incapable of containing residual waste and this was confirmed by 1981
measurements of liquid levels in the tank and sump. The tank was observed to be empty and the sump was
reported to contain 3 1/2" of water.

Potential Safety Issues

Radiological Hazard: A background radiation reading taken in 1981 in the tank 241-WR-004 pit was
1 mrem. This represents a low radiological hazard.

Tank Integrity: High Risk - The tank has been reported to have leaked.
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DATA SHEET
TANK 241-WR-005

Tank Category: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant Minimal
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
sheet 75

Period of Operation: 1952 - 1976

History of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-005 was used in the blending and acidifying of uranium
and thorium-bearing wastes received from tank farms. It was used in conjunction with tank 241-WR-003 for
these operations. Tank 241-WR-005 represented the main point of reception of acid from tank 241-WR-006,
which was the main acid storage tank in the 241-WR vault. Apparently, tank 241-WR-005 was not used after
1958. According to uncovered documents, there is no indication that tank 241-WR-005 leaks, and a 1981
observation indicated that both tank 241-WR-005 and its sump are empty.

Potential Safety Issues

Radiological Hazard: A background radiation reading taken in 1981 in the tank 241-WR-005 pit was
10 torero. This represents a low radiological hazard.
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DATA SHEET
TANK 241-WR-006

Tank Category: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant Minimal
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
sheet 75

Period of Operation: 1952 - 1976

History of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-006 was used to store and pump recovered or recycled 60 %
nitric acid from UO3 Plant. The acid in this tank was used to acidify the wastes treated in tavtcs 241-WR-003,
241-WR-004, and 241-WR-005. After 1958, tank 241-WR-006 was used for storage of 60% thorium nitrate
solution as described above.

Certain evidence suggests that tank 241-WR-006, along with the other cold side tanks, is presently dry
and fairly clean except for some residual thorium nitratecontamination (alpha). Apparently, a sample of liquid
from tank 241-WR-006 was taken about 1980 and analyzed. Results as presented at the time of analysis were
as follows (WHC 1975-1985):

Parameter Serial NO. T-2754 Serial No, T-2753

SpG 1.0071 1.00705
Total Beta 4.32 X 10.2#Ci/L 6.13 X 10.2 #Ci/L
pH 12.3 12.3
Th 1.9 X 10.3 g/L 9.44 X 104 g/L
U233 < 5 X 10.5 g/L < 5 X 10"sg/L
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DATA SHEET
TANK 241-WR-007

Tank Category: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant Minimal
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
sheet 75

Period of Operation: 1952 - 1976

Histo_ of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-007 was used to receive 221-U evaporator condensate. The
collected condensate was either discharged to cribs or recycled to Building 221-0. After 1958, tank 241-WR-007
was used for storage of 60% thorium nitrate solution.

Available evidence suggests that tank 241-WR-007, along with the other cold side tanks, is presently dry
and fairly clean except for some residual thorium nitrate contamination (alpha).

Apparently, a sample of liquid from tank 241-WR-007 was taken about 1980 and analyzed. Results at
the time of analysis were (WHC 1975-1985):

Serial No. T-2755 Serial No. T-2756

SpG 1.0071 1.0071
Total Beta 5.43 X 10.2 _Ci/L < 3.86 X 104 g/L
pH 12.3 12.3
Th 5.9 X 104 g/L 6.0 X 104 g/L
Un3 < 5 X 10"sg/L < 5 X IOs g/L
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DATA SHEET
TANK 24 l-W R-008

TankCategory: Vault Coordinates: N38850/W72850

Nominal Capacity: 50,000 gallons Reference: CNeilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant Minimal
Material: stainless steel Volume:

P_eference Drawings: H-2-40061, Current Status: Isolated
H-2-44511,
sheet 75

Period of Operation: 1952 - 1976

Histo_ of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-008 was used to receive 221-U evaporator condensate. The
collected condensate was either discharged to cribs or recycled to Building 221-U. After 1958, tank 241-WR-008
was used for storage of 60% thorium nitrate solution.

Available evidence suggests that tank 241-WR-00_, along with the other cold side tanks, is presently dry
and fairly clean except for some residual thorium nitrate contamination (alpha).
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DATA SHEET
TANK 24 I-WR-009

Tank Category: Vault Coordinates: N38850/W72850

Nomlnal Capacity: 50,000 gallons Reference: (Neilsen 1992)
(DOE-RL 1992c)

Arrangement: Vertical Sludge Volume: Minimal

Construction Type 347 Supernatant 23,000 gallons
Material: stainless steel Volume:

Reference Drawings: H-2-40061, Current Status: Isolated
I-I-2-4451I,
sheet 75

Period of Operation: 1952 - 1976

History of Operations (Please refer to the 241-WR Vault Summary Sheet for general vault history)

During the period 1952 - 1958, tank 241-WR-009 was used to receive 221-U evaporator condensate. The
collected condensate was either discharged to cribs or recycled to Building 221-U. After 1958, tank 241-WR-009
was used for storage of 60% thorium nitrate solution.

Some evidence suggests that tank 241-WR-009, along with the other cold side tanks, is presently dry and
fairly clean except for some residual thorium nitratecontamination (alpha). However, another source reports a
liquid content of 23,000 gallons in tank 241-WR-009 (Di Pietro 1979).
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This appendix provides a description of the waste processing and tank f:_rnloperations at
the Hanford Site, as these activities apply to the 50 miscellaneous tanks. Thi'_ _:,pendix includes
a discussion of the various processes and waste streams, a breakdown, by faci!ity, of the waste
streams and periods of operation, and an expanded description of the tank farm and waste
management activities which impact the composition of waste in the tanks. This appendix is
intended to provide details as to the characteristics of the waste which are suspected as being in
the miscellaneous tanks.

B.1 PROCESS WASTE STREAMS

Processing activities at the Hanford Site began in 1944 to provide special nuclear
materials. Over the 50 year history of the site a variety of processing missions and activities
have be(:.::performed including nuclear reactor operations, fuel fabrication, production of
specializt:d isotopes in the Fast Flux Test Facility, and chemical processing operations. The key
mission at the Hanford Site from 1943 through the late 1980's was the separation of plutonium
from irradiated nuclear fuel rods for the nations nuclear weapo_,::program. This mission was
pursued for four decades using three distinct separations processes an_) was supported by a
variety of pilot plant, laboratory, and purification processes. These :_-:.ivitiesall resulted in the
generation of waste.

The generation of large quantities of waste materials required a well-coordinated waste
management program. As part of this waste management program, tanks were constructed
underground to store the highly radioactive waste produced in the separations and support
processes. Where the waste cont::ined lower radiation levels, waste was often discharged to
underground gravel beds called cribs. In most instances, during the transfer of waste from the
processing facilities to waste management units, a miscellaneous tank was involved. As
described in this report, these tanks included catch tanks for leaks and spills from diversion
boxes, tanks filled with limestone to provide neutralization, tanks constructed to allow settling of
solids prior to disposal, and tanks to provide pre-treatment of waste prior to processing in
facilities.

In an effort to determine the potential safety and environmental hazards associated with
each of the 50 miscellaneous tanks it is necessary to obtain characterization information on each
of the tanks. Since many of the potential safety hazards would be realized only during intrusive
activities (i.e., sampling and analysis), this report attempts to characterize the contents of the
miscellaneous tanks using process knowledge. This appendix provides information associated
with each waste generating activity to support process knowledge characterization.

B.I.1 200 AREA PROCESSES

The 200 Areas provided the chemical processing plants for Hanford's missions from
1943 through the late 1980's. The primary processing and waste management facilities in the
200 Areas, which are of interest to this study, include:

A Plant (PUREX Separations)
B Plant 03iPO4 Separations, Waste Management)
C Plant (Semi-works/Pilot Plant for REDOX, PUREX and B Plant Waste Fractionization)
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S Plant (202-S/REDOX Process, 222-S Laboratory)
T Plant (BiPO4 Separations, Decontamination, R & D)
U Plant (Uranium Recovery)
Z Plant (Putonium Finishing)
Tank Farms (Single Shell Tanks and Double Shell Tanks)
Evaporators ('Waste Concentration)
Vaults (244 Series/Pretreatment and Interim Storage)

Table B-1 provides a list of the process waste generated at Hanford which were
discharged to the single shell tanks and the acronym designation of each waste type. These
acronyms are used in Appendix A.

B.1.2 SEPARATIONS, RE,COVERY, AND PURIFICATION PROCESS

Separation of plutonium from irradiated nuclear fuel was the primary mission of the
Hanford Site. Three distinct processes were used for separations. These processes, and their
associated facilities, were:

* Bismuth Phosphate Process (BiPO4) - B Plant and T Plant
* Reduction-Oxidation (REDOX) Process - S Plant (202-S)
• Plutonium-Uranium Extraction (PUREX) Process - A Plant

In addition to these three specific separations processes, a variety of other processes were
used at the site. These processes include uranium recovery at U Plant, plutonium purification at
Z Plant, pilot plant operations at C Plant for REDOX and PUREX processes, and cesium
recovery using ferrocyanide.

These processes accounted for a significant quantity of the waste sent to the tank farms.
In addition, the processes required a significant variety of inorganic and organic chemicals to
meet the process purification requirements. Table B-2 provides a list of the chemicals
discharged to waste management units (tank farms and soil column) from the separations and
recovery processes. This table is indicative of only the primary separations and recovery
process chemicals. Additional chemicals are specified in tables throughout this appendix (see
Section B.2) for each of the operating facilities. These plant-specific lists provide a more
comprehensive listing for the miscellaneous tanks associated with a particular plant.

In evaluating miscellaneous tanks, this list can be considered to be inclusive of all
isotopes and chemicals which may be present. However, it is highly desirable to narrow this
list significantly. This can be done if a specific waste stream is known as the only process
associated with a particular tank. This is simple with tanks such as the 244-BXR vault;
however, catch tanks may very well require a process knowledge characterization consisting of
nothing more than the list provided in Table B-2.

B.2 CHEMICAL PROCESSING FACILITIES

The chemical processing facilities in the 200 East and West areas generated the
significant portion of waste which was received in the miscellaneous tanks. This section of the
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appendix provides a description of the waste-processing activities performed at the plants and
the radionuclides and chemicals generated by the plants. The purpose of this section is to
provide a basis for preliminary characterization of miscellaneous tanks, such that priorities for
remedial activities can be established.

B.2.1 B PLANT

The B Plant facilities are located in the 200 East Area and have provided a number of
chemical processing support missions for the HartfordSite. The primary B Plant facility (221-
B) has processing cells which contain chemical processing equipment such as tanks, chemical
reactors, filters, ion-exchange columns, and pumps. These cells are heavily shielded with
concrete and were constructed with processing of nuclear materials as the key function. The
ability to change the equipment in the cells has made B Plant, and its sister plants - T Plant and.
U Plant, ideal for a wide variety of missions.

B Plant's waste streams were discharged to tank farms, cribs, ditches or injection wells.
The primary disposal method for high-level waste streams was the B, BX, BY and C tank farms
during the SST operations and the DSTs in the 1980's and 1990's. Low-level waste from
concentrator operations was sent through miscellaneous tanks to cribs while waste streams which
were not intended to be contaminated with radioactive materials, such as the chemical sewer and
steam condensate, were discharged to trenches on the northwest side of the plant.

Table B-3 provides a list of the chemicals and radionuclides used or generated at B Plant
facilities. As shown on Fable B-3, B Plant used greatest number of the chemicals of all of the
operating plants. This is due to B Plant's various missions over the years from plutonium
separation to waste fractionation to cesium purification. As such, the chemicals discharged from
B Plant, and potentially discharged to miscellaneous tanks, are the most difficult to define. In
addition to the varied missions, B Plant received waste after processing had been performed in
PUREX and REDOX and was subject to receipt of all of the chemicals used in those facilities.

Waste streams generated by the bismuth phosphate process (MW, 1C, 2C, CW) are
discussed below since these waste streams are of interest to the miscellaneous tanks. No data is

available on other waste streams since they either had a highly variable composition, were
discharged in low enough quantities to be considered not applicable to this report, or the data
was not available.

_muth Phos0hate Pr0_:e_s

The earliest process used for plutonium recovery from irr;_ii _,cd uranium fuel was the
bismuth phosphate (BiPO4) process. The BiPO4 operations were :_ _ch process, involving
repeated precipitation, centrifugation and dissolution in a carrier-p;cL_ipitation chemical

separation scheme. Four distinct types of wastc_ were produced by the BiPO4 process: 1)
metal waste (MW), 2) coating waste (CW), 3) first cycle decontamination waste (IC), and 4)
second cycle decontamination waste (2C), (Welty 1988, Winters et at., 1991, Gerber 1991).

Metal waste generated by plutonium extraction from dissolved fuel elements was basic
(pH > 7.0), and contained a high quantity of _,,_r_ium,thus the te_m metal waste. The waste
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stream contained 1.0% (by mass) of plutoniumand high concentration (>2 M) of sodium salts
(Waite 199I).

Coating waste was the result of the nuclear fuel rod cladding (aluminum metal) removal.
The primary components of the CW removal were sodium salts, aluminum salts, plutonium
(0.4%) and uranium (0.4%) 0Vaite 1991).

First-cycle and second-cycle waste were generated from a plutonium purification process
(Gerber 1991). These wastes containeda variety of sodium, ammonium, and iron salts;
however, in relation to the metal waste and coating waste, they containedrelatively dilute
concentrationsof contaminants. These two waste processes, as noted above, were primarily
purification steps in the BiPO4process. Both of the waste streams had a plutonium
concentration of up to 1% by mass 0Velty 1988). The 2C waste stream contained a high
quantity of BiPO4as a final purificationstep.

_WasteFracti0nationProcess

The waste fractionation process was operated from 1968 to 1978 (Gerber 1991) to
serarate strontium and cesium from waste in a variety of tank farms. The primary purpose of
this mission was to reduce 13VCsand 9°Srcontent, thereby reducing the heat generation and high
radioactivity of the waste. The process allowed cesium to be separated and purified through an
ion exchange process and encapsulated for use in the medical sterilization and food irradiation
processes. Strontium was removed from the wasteusing chelating agents such as citrate,
ethylenediaminetetraacetic acid (EDTA), and hydroxylethyl-ethylenediaminetetraaceticacid
(HEDTA). The waste stream generated by this process were discharged to the B, BX, and BY
tank farms in the 1960's and early 1970's and to the doable shell tanks in the later 1970's.
This process is of interest to this study due to the significant use of organic materials in the
facility and subsequently discharged to tank farms. A discussion of the use of organic materials
at the Hanford site is provided in a later sub-section of this appendix.

B.2.2 T PLANT

T Plantwas constructedandoperatedidenticallyto B Plantthrough the plutonium
separationsoperationsfrom 1943through 1956. After 1956, T Plantbecame a decontamination
andexperimentalfacility only andvery little wastewas transferredto the tank farms. The
waste that was transferredwas very dilutedue to the natureof decontaminationoperations
(washingandflushing). A list of the chemicals andradionuclidesused and/orgeneratedat T
Plantis providedin TableB-4.

B.2.3 U PLANT

U Plant was constructed, identicalto T and B Plants, in 1944 to support the BiPO4
process; however, B Plant and T Plant provided sufficient processing capacity and U Plant was
never used for plutonium separations. The facility began operations as a uranium recovery plant
in 1952 and operated as such until 1958 (DOE-RL 1992a). A list of the chemicals and
radionuclides used at U Plant is shown in Table B-5.
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The operation of U Plant involved several facilities. A description of the operations of
these facilities, and their associated periods of operation are discussed in the following sections.
These facilities include (DOE-RL 1992a):

Facility Process Period of Oneration

221-U Building Uranium Recovery Process 1952-1958

224-U Building UO3 Conversion Process 1952-1955
PUREX Support CLIO3Conversion) 1952-TBD

276-U Building Solvent Treatment 1952-1958

The 221-U facility received acidified bismuth phosphate metal waste from the 244-BXR,
244-TXR, 244-UR, and 241-WR vaults and uranium was extracted. The process separated the
uranium into an organic phase (tributyl phosphate in a kerosene diluent) which was then stripped
using nitric acid (DOE-RL 1992a). The separated uranium was routed to the 224-U facility for
conversion to UO3. The solvent was transferred to the 276-U building for sulfate scrubbing and
recycled to 221-U for further processing.

According to the U Plant Source Aggregate Area Management Study Report (DOE-RL
1992a), the uranium recovery process waste stream included fission products with a high
radioactivity level, low organic content, bismuth phosphate, nitrate salts, and neutralized acid
waste. The operation of the UO3 conversion process generated an acidic to neutral process
waste containing nitrates, low organic level, and low radioactivity level. The solvent treatment
process generated a high organic content waste stream with a low salt content, acidic to neutral
pH, and an intermediate radioactivity level. The waste streams sent to tank farms were, in all
cases, made alkaline (Anderson 1990).

B.2.4 Z PLANT

Z Plant, also referred to as the plutonium finishing plant, consists of numerous facilities
which supported the purification of the plutonium extracted by the three separations process
(BiPO4, REDOX, and Pt1REX). The various facilities and processes associated with Z Plant
operations, particularly x_ _e interaction with the miscellanc.,,,_s tanks is identified, is provided
below. The associated da_._:_of construction/operational star: :_pare provided; however
operating durations are deferred to the description of the specific processes performed within the
facilities. The reference for this history of operation is the Z Plant Source Aggregate Area
Management Study Report (DOE-RL 1992b). A list of the chemicals and radionuclides
used/generated from Z plant facilities is provided in Ta',:'_. B-6.

Process Period of Operation

234-5Z Primary Plutonium Finishing Facility (PFP) 1949-TBD
I

23 I-Z Plutoniun_ _solation Facility (PIF) 1945-TBD
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236-Z Plutonium Recovery Facility (PRF) Process TBD

242-Z Americium Recovery Process 1964-TBD

RECUpLEX PROCESS

This process used solvent extraction technology to remove plutonium from PFP waste
streams based on the formation of an organic-plutonium complex which is preferentially soluble
in an organic solvent. This waste stream was discharged directly to the 241-Z-8 settling tank,
also referred to as the silica gel waste settling tank (DOE-RL 1992b). Waste liquids were
discharged from the 241-Z-8 settling tank to the 216-Z-8 french drain. No records were
identified for the disposal history of spent silica gel from the 241-Z-8 tank; however, available
information suggests that the tank has never been pumped out. A reported 3.5 Ib of Pu were
present in the tank as of 1974 (DOE-RL 1992b). The use of this tank was discontinued in April
1962 (DOE-RL 1992b).

PLUTONIUM RECLAMATION F.ACIL!TY

The PRF replaced the RECUPLEX process line in 1962. The PRF utilized a similar
process to the RECUPLEX process, utilizing a carbon tetrachloride/tributyl phosphate extraction
process. The primary waste streams generated by the PRF included spent aqueous solutions,
spent organic wastes, and non-contact wastewater. These waste streams were routed to the soil
column via the 241-Z-361 settling tank.

PLUTONIUM FINI_;HING PLANT

Operation of this facility, the 234-5Z plant, included the use of three successive process
lines to convert plutonium nitrate to plutonium metal. These process lines, and associated
operational periods are (DOE-RL 1992b):

Process periods of Operation

RG-RB Line 1949-1953
Remote Mechanical Line A 1953-1979
Remote Mechanical Line C 1960-1973 and 1985-1988.

Each of these process lines created waste streams which contained detectable quantities of
plutonium and other TRU elements (Jensen 1990). Specifically, this waste stream was acidic
and corrosive (pH 2), high in salts, and low in organic content. The waste is reported to be
high in nitrates in the form of nitric acid, aluminum nitrate, magnesium nitrate, ferric nitrate,
and calcium nitrate. Other components include metal ions, aluminum fluoride, potassium
hydroxide, potassium fluoride, chromium, and lead (DOE-RL 1992b).

Analytical La,boratory/23 l-W-151 Settling Tanks

The Z Plant analytical and development laboratories are currently housed in the 234-5Z
building; however, historically, analytical and development laboratories are also reported to
have been housed in the 231-Z Building (Stenner et al. 1988). The laboratory provides
analytical services for PFP activities. Laboratory process waste, from 75 floor drains, was
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routedthrougl,_,e231-W-151settlingtanks(Neilsen 1992).The two241-W-151tanks(Tk-
001,Tk-002)wereusedforcollectionofliquidsfromthefloordrain:_'omtheZ Plant
laboratory(plutoniumprocessing).Bothtanksintheva=Jtdrainedto_tle216-Z-7Crib
(Neilsen1992) No treatmentactivitiesareknowntohaveoccurredwithinthesetanks.
Chemicalandradlonuclideanalysesareavailableforsamplesfromthesetanks;seethedata
sheets for these tanks.

_.2.5 S PLANT

The S Plant facilitiesbegan operation in 1951 with a reduction-oxidationprocess
(REDOX) in the ?(,_2-Sfacilityto replacethe BiPO_process. The REDOXprocesswas the first
processdesigne: _,:_recoverboth plutonh_:_anduranium(Gerber1991). Plantoperationsat the
202-S plantwet. _iscontinuedin 1967 al_,Jthe REDOXprocesswas replacedwith the PUREX
process. A iis, ,:,fthe chemicals and radionuclidesused/generatedat 202-S is provided in Table
B-7.

The222-Sanalyticallaboratorybeganoperationsin1951andprovideshigh-leveland
low-levelchemical/radiologicalanalytical,_,ervicesforthe200Areas.Thelaboratoryisstillin
operation.TableB-8providesapartiallistofchemicalsusedatthe222-Scomplex.

In additionto these two primaryfacilities, a numberof other supportfacilities associated
with the REDOX processandthe analyticallaboratoryare includedwith the S Plant area.
These facilities includethe 203-S and204-S tankfarms, used for storageof uranylnitrate
hexahydrate;the 205-S Silica Gel House, used for chemicalmake-up,uranylnitratehexahydrate
sampling, a waste neutralizertank, andtwo silica gel adsorptioncolumnsto removezirconium
andniobiumfrom uranylnitratehexahydratesolution; andthe 233-S PlutoniumConcentration
Facility, used as a final purificationfacility for plutoniumproductuntil 1963andas a
concentration(by evaporation)facility for plutoniumand neptuniumnitratesolutionsfrom 1963
to 1967 (DOE-RL 1992c).

B.2.6 PUREX FACILITY

The plutonium/uranium extraction(PUREX) process began operation in 1956 in the
202A facility and operated until 1972. A second operating mission was performed from 1983
until final shutdown in 1992. This process was the last of the plutonium separation processes at
the Hartford site. The main purpose of the facility was to extract plutonium, uranium, and
neptunium from irradiated fuel rods discharged from defense production reactors located in the
100 Area (Gerber 1991). The PUREX chemical separation process is based on dissolving the
decladded fuel rods in nitric acid, extracting the nuclear materials through a solvent extraction
process, purifying the nuclear materials in an ion exchange process, and shipping the product to
PFP for final purification. The waste streams associated with PUREX operations include
process condensate, cooling water, steam condensate, chemical sewer, and ammonia scrubber
distillate. The waste stream of interest, with respect to this miscellaneous tank evaluation, is the
PUREX process condensate waste stream. The PUREX process condensate waste stream has a
widely varying composition (DOE-RL 1993a). Constituents which could be within this waste
stream include very high levels of radioactive materials (fission products such as Cs and Sr);
organic compounds (tributyl phosphate, normal paraffin hydrocarbons, and trace quantities of
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butanol, butylaldehyde, acetone, methyl ethyl ketone); nitrates; and hydroxides (DOE-RL
1993a). Table B-9 provides a list of the chemicals and radionuclides used/generated at PUREX
facilities.

B.2.7 SEM]WOP_ (C PLANT) FACILITY

The C Plant facilities were originallyconstructed in 1949 to provide pilot plant activities
in support of the REDOX process and was converted to a pilot plant for PUREX in 1954. The
primary facility is the 201-C process building. The facility waste streams similar to the
REDOX and PUREX process waste streams. The facility ceased operation and
decommissioning was initiated in 1983 (DOE-RL 1993b). Table B-10 provides a partial list of
chemicals used in the C Plant complex.

B.3 WASTE MANAGEMENT OPERATIONS

The HartfordSite performed several waste management operations which affected the
composition of the waste in the tank farms and subsequently in the miscellaneous tanks. These
activities make a direct correlation of waste processing mission to miscellaneous tank
composition difficult, especially with respect to the catch tanks. This section of the appendix
provides data on the specific waste management operations as it relates to the miscellaneous
tanks. Tables are provided to document those characteristics known for each waste management
activity, if available.

The waste management activities which are addressed in this section include:

* Single Shell Tank Operations
* Waste Concentration

In addition to the waste management activities, the use of organic chemicals at the
Hanford site is of significant interest to this study due to the numerous safety criteria associated
with organic materials including:

* Organic Salt Flammability
* Flammability of Solvents
• Toxic Vapor Emissions

To support the development of safetyanalysis with respect to these threesafety criteria,
a sub-section on erganic chemical use is provided.

B.3.1 SINGLE SHELL TAI_,'KOPERATIONS

Single shell tanks were used at Hartford from 1943 until 1980. During the 1960's and
1970's it was determined that SSTs did not provide the long term storage capability needed to
protect and the environment and double shell tanks were constructed as the preferred method of
active waste management facilities.
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ThekeyindicatorofwastecompositionofthecatchtankscanbearguedtobetheSSTs
sincethecatchtankswereconnectedtodiversionboxesassociatedwiththeSSTs.Assuch,the
wastetypesintheSSTsshouldbesimilartothewastetypescontainedwithintheassociated
catchtanks(withtheunderstandingthatthecatchtankscollectedrainwater,snowmelt,dust,etc.
duringtimeperiodswhenthet;_i,_,wasconnectedtoadiversionboxandthatonlyleaksand
spillsenteredthediversionbox_'s).

TableB-IIprovidesalistofthesingleshelltankfarmsandtheperiodsofactivewastei

transfers.Thistableisintendedtoprovideacorrelationforfuturecatchtankstudieswhichwill
attempttouseprocessknowledgemethodsforinitialcharacterizationtoidentifyhazards.

B.3.2EVAPORATOR/CONCENTRATION PROCESSES

The use of wasteconcentrationwas necessaryat the Hanfordsite to minimizethe volume
of waste storedin the SSTs andDSTs. Evaporationactivitiescontinueto be operatedat
Hanfordfor this reason. In additionto volume reduction,evaporationcausesthe waste to be
concentratedsince most of the radionuclidesare containedwithinthe evaporatorbottoms,or the
concentrate. The steamgeneratedby an evaporationoperationcan be condensedandeither
treatedanddisposedor sent to a low level disposalfacility (tankfarm). During SST operations,
the LLWwas sent to cribs.

To achieveevaporation,two methodswere used: The In-TankHeatingMethodandthe
EvaporatorMethod. In-tankheatingwas conductedby the in-tanksolidifaction(ITS) units. ITS
#1 startedon March 19, 1965, and ITS#2 startedon february17, 1968. On August24, 1971,
ITS #1 was convertedto be a cooler. Both unitswere shutdown on June 30, 1974
(Anderson 1c)90).

In 1952, two evaporatorsystems, 242-B and242-T, were installed operatedfor about
four years. The 242-'1'evaporatorprocessed IC andTBP waste witha volume reductionof
82.1% and35.5% respectively. The 242-B unit evaporatedIC waste witha volume reduction
rateof 80.9% andrecoveredabout8.7M liters(2.3M gallons)of TBP waste (volume reduction
ratenot reported;however, assumed to be similarto that for 242-T) (Anderson1990). The
242-B evat-,_._torwas neverreactivated,however, the 242-T evaporatorwasreactivatedin 1965
andwas evel_tuallyshutdownin 1976.

Many differentprocesses contribmedwaste strean; , hence, severaldistinct
evaporatorbottomtypes were produced. For example, onl_ t_ottomsfromthe evaporationof
bismuthphosphate,TBP, andB Plantwaste fractionationwaste, andthe ITS unitsof the BY
tank farmwere stored in the200E areatanks. Althoughcurrentavailableinformationindicates
the tanksreceivingevaporatorbottoms(see Table B-11), it is not possibleto determinethe type
of evaporatorbottomsreceived (Anderson 1990).

B.3.3 ORGANIC CHEMICAI_

The use of organicchemicals is describedin Section 2. This appendixprovides a tabular
representationof the chemicalsused, by plant,to providea correlationof organicmaterialswith
tankfarms andmiscellaneoustanks. Tables B-12 throughB-30 provides thesetables.
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Table B-1. Process Waste Streams Discharged to Single Shell Tanks.

WasteDesigna'tion " 'De_fion

B ...... B PlantHigh-L_elWaste
BFSH B PlantFlush
]iL ......... S l'lantw- el Wute
BNW Battelle Pacific NorthwestLaboratoriesWaste
CARB CarbonatedWaste

CCPL, CC " ' ComplexantConcmtrate '"
CF CesiumFeed
CPLX I ,, ComplexedWaste
CWP, CW PUREX ,CoatingWaste
cwz I D0X
DssF' Double-shellslurryfeed
DW DecontaminationWaste

EB EvaporatorBottoms

EVA/' EvaporatorFeed
FP Fission ProductWaste

HDRL Hanford Defense ResidualLiquid
HLO HanfordLaboratoryOperations
HS Hot Semiworks

IX Ion ExchangeWaste
LW LaboratoryWaste
MW Metal Waste
'N "" N ReactorWaste

NCPL Noncomplexedwaste
OWW OrganicWash Waste

P, IWW PUREX High-Levelwaste
PNF Partial NeutralizedWaste

PSS PUREX Sludge Supernate
R REDOX High-LevelWaste
RESD ResidualEvaporatorWaste

RIX REDOX IonExchange Waste
RSN REDOX SupematantWaste
SIX PUREXIonExchangeWaste
SRS StrontiumSludgeWaste
SSW StrontiumSemi-worksWaste

TBP Tri-butylPhosphateWaste
IC First Cycle Waste
2C SecondCycleWaste
224 224-U Waste
'5-6 Cell5 and 6 Waste
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Table B.2. Chemicals Used or Produced in Separation/Recovery Processes.

RADIONUCLIDES INORGANIC ORGANIC CHEMICALS

(all isotopes assumed unless CHEMICALS
specified)

Actinium
Americum Aluminum AceticAcid

Antimony Aluminum nitratenonahydrate Dibutylbutylphosphonate
hatitine Aluminum nitrate Formaldehyde
Barium Ammonium Flouride Hydroxyacetic acid

Beryllium Ammonium nitrate Normal paraffin hydrocarbon
Bismuth Beryllium Oxalic acid
Carbon - 14 Cadmium nitrate Sugar
Cerium Ferric nitrate Tartaric acid

Cesium Ferrous sulfamate Tributyl phospate
Cobalt Hydrazine Trichloroethane
Curium Hydroxylaminenitrate Tri-n-dodecylamine
Europium Iron
Fancium Lead nitrate
Iodine - 129 Mercuric nitrate
Lead Nickel nitrate

Manganese- 54 Nitric acid

Neptunium Phoporic acid
Nickel Potassium flour/de

Niobium Potassium hydroxide
Palladium Potassiumpermanganate
Plutonium Silicon
Polonium Silver nitrate
Potassium Sodiumcarbonate

Promethium Sodiumferrocyanide
Protactinium Sodiumflouride

Radium Sodium hydroxide
Ruthenium Sodium nitrate
Samarium Sodium nitrite
Selenium Sodium sulfacte
Strontium - 90 Sodiumthiosulfate
Technetium Sufamic acid
Thallium Sulfuricacid

Thorium Zirconium

Tin
Tritium

Ura_fium
Yl_um
Zinc - 65

Zirconium Source: DOE-RL 1993a
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Table B-3. Chemicals Used or Produced at B Plant Facilities.

KADIONUCLIDESRADIONUCLIDES INOROANIC INOROANIC OROANIC
(all isotopes unless (Cent) CHEMICALS (Cent) CHEMICALS (cont.) CHEMICALS
specified)

Thorium Cadmnete Niobium l-Butanol
Actinium T'm - 126 Cede flouride Nitrate l-Butm_ona

Americum Tritium Ceric iodete Nitric Acid 2-Butanone

Antimony Unmlum Ceric nitrate Nitrite Acetone
A_itlne Yttrium Ceric sulfate Periodic acid Acetic acid
Barium Zinc - 65 Cesium cm6omte Phosphoric acid Butaaoic acid

Bismuth Zirconium Cesium chloride Phophotunl_tic acid Butyl alcohol
Carbon - 14 Chloride Plutonium fluoride Butylated hydroxy
Cerium INOROANIC Chromium Plutonium nitrate toluene

Cesium CHEMICALS Ferric cymqde Plutonium peroxide Carbon tetrachloride
Cobalt Ferric nitrate Potassium Chloroform

Curium Alkaline liquids Ferrous sulfamate Potassium carbonate Citric acid

Europium Aluminum Ferrous sulfate Potassium De,cana
Fancium Aluminum nitrate Plouride ferrocyanlde Dis2-Elhyl hexyl

Iodine - 129 nonahydmte Hydrochloric acid Potassium fluoride phosphoric acid
Iron - 59 Aluminum nitrate Hydrofluoric acid Potassium hydroxide Dibutyl phosphonate
Lanthanum - 140 Ammonia Ammonium Hydrogen fluoride Potassium oxalate Dichloromethane
Lead flouride Hydrogen peroxide Potassium Ethanol
Manganese - 54 Ammonium Hydroiodic acid permanganate EDTA

Neptunium hydroxide Hydroxide Pu.Lanthanum Halogenated
Nickel Ammonium ion Hydroxylamine fluoride hydrocarbons
Niobium Ammonium nltmte hydrochloride Pu-Lanthanum oxide Hydmxyacetic acid
Palladium Ammonium oxalate Iron Rubidium Kerosene

Plutonium Ammonium Lanthanum flouride Silica Methyl ethyl ketone

Polonium silicofluoride Lanthanum hydroxide Silicon Molybdate-citrate
Potassium - 40 Ammonium sulfate Lanthanum nitrate Silver Monobutyl

Praeseodymium- Arsenic Lanthanum- Silver nitrate phosphate
144 Barium neodynium nitrate Sodium Normal paraffin
Promethium Barium nitrate Lead Sodium salts hydrocarbon

Protactinium Beryllium Lead nitrate Sulfamic acid Proponal
Radium Bismuth Lithium Sulfate Thenolytrifluoro-
Rhodium Bismuth nitrate Magnesium Sulfuric acid acetate

Ruthenium Bismuth phosphate Magnesium carbonate Tin Toluene
Samarium Boric acid Magnesium nitrate Titanium Tributyl phospate
Selenium Cadmium Manganexe Uranium oxide Trichloroethane

Silver - 100m Cadmium nitrate Mercuric nitrate Uranyl nitrate Trichloromethane
Sodium - 22 Calcium Mercury hexahydrate Trisedium hydroxyl-
Strontium Calcium carbonate Nickel Yttrium ethyl Ethylene-
Technetium Calcium chloride Nickel nitrate Ze.olon diamlne triacetate

TeUerlum - 129 Chromium nitrate Phosphorous Zinc (HEDTA)
Thallium Chromous sulfate pentoxide Zirconium

Copper Zirconyl nitrate
Cyanide
Carbon dioxide

I II

Source: DOE-RL 1993c
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Table B-4. Chemicals Used or Produced in T Plant Processes

,,,, ,,,,, , , , ,, , , ,,,, ,, ,, ,,, , ,,,,, , ,

RADIONUCLIDES KADIONUCLIDES (Cont.) INORGANIC CHEMICALS (Cont.)

(all isotopesassumed unless specified)
Uranium Oxalic acid

Actinium Yttrium Phosphate
Americium Zinc-65 Phosphoric acid
Antimony Zirconium Potassium
Astitine-217 Sodium hydroxide
Barium INORGANIC CHEMICALS Potassium ferrocyanide
Bismuth Potassium hydroxide
Carbon-14 Aluminum Potassium permanganate
Cerium Ammoniumion Silica
Cesium Ammonium nitrate Silicon
Cobalt Ammonium sulfate Silver
Curium Arsenic Sodium

Europium Barium Sodium bismuthate
Francium Bismuth Sodium carbonate

lodine-129 Bismuthphosphate Sodium dichromate
Iron-59 Boricacid Sodium iodine
Lanthanum-140 Boron Sodium nitrate

Lead Cadmium Sodiumnitrite

Manganese-54 Calcium Sodiumthiosulfatc
Neptunium Carbonate Sulfamicacid
Nickel Ceric nitrate Sulfate

Niobium Cerium Sulfuric acid
Palladium- 107 Chloride Thorium
Plutonium Chromium Tin

Polonium Copper Titanium
Potassium-40 Cyanide Uranium
Praseodymium-144 Ferriccyanide Uranium oxide
Promethium-147 Ferrous sulfate Uranyl nitrate
Protactinium Fluoride hexahydrate
Radium Hydrogen fluoride Zinc
Rhodium Hydrogen peroxide Zirconylnitrate
Ruthenium Hydroxide
Samarium-151 Iron ORGANIC CHEMICALS
Selenium-79 Lanthanum nitrate

Silver-1 lOre Lead Butyl alcohol
Sodium-22 Lithium Chloroform

Strontium Magnesium De,cane

Technetium-99 Nickel Dibutyl phosphate
Tellurium-129 Nickel sulfate Halogenatedhydrocarbons
Thallium-207 Nitrate Kerosene

Thorium Nitric acid Methyl ethyl ketone
Tin-126 Nitrite Monobutyl phosphate
Tritium Paraffm hydrocarbons

Tributyl phosphate
Trichloroethane

iiiii ii i i ill IlllllII Illlll II I t II IIIII

Source: DOE-RL 1992d
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Table B-$. ChemicalsUsed or Producedin U PlantProcesses.

i i, i i i i i i i iii illl i i i ii

RADIONUCLIDES INORGANIC CHEMICALS INORGANIC CHEMICALS (Cont.)

(all isotopes assumed unless specified)
Aluminum Sulfuric acid

Actinium Ammonium ion Thorium
Americium Ammonium nitrate Tin

Antimony Arsenic Titanium
Astitine-217 Barium Uranium oxide
Barium Bismuth Uranium

Bismuth Bismuth phosphate Uranyl nitrate hexahydrate
Carbon-14 Boron Vanadium
Cerium Cadmium Zinc
Cesium Calcium Zirconium oxide
Cobalt Carborate
Curium Cerium ORGANIC CHEMICALS

Europium Chloride
Francium Chromium Acetone
Iodine-129 Copper Ammonium
Iron-59 Cyanide Butyl alcohol
Lead Ferric Cyanide Carbon tctrachloride
Manganese-54 Fluoride Chloroform
Neptunium Hydroxide Citrate
Nickel Iron Ethylene diamine
Niobium Lanthanum tetraacetate (EDTA)
PaUadium-107 Lead Glycolate
Plutonium Lithium Kerosene

Polonium Magnesium Methylene chloride
Potassium-40 Manganese MIBX ("Hexone")
Protactinium Mercury N-(2-hydroxyethyl)
Radium Nickel ethylenediaminetriacetate
Ruthenium Nitrate (HEDTA)
Samarium-151 Nitricacid Oxalate

Selenium-79 Nitrite Paraffin hydrocarbons

Silver-110m Phosphate Toluene
Sodium-22 Phosphoric acid Tributyl phosphate
Strontium Potar_ium Trichloroethane

Technetium-99 Selenium Other degradation products
ThaUium-207 Silica
Thorium Silicon
Tin-126 Silver
Tritium Sodium

Uranium Sodium hydroxide Source: DOE-RL 1992a
Yttrium-90 Strontium
Zinc-65 Sulfamic acid
Zirconium Sulfate
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Table B-6. Chemicals Used or Produced in Z Plant Processes.

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

RADIONUCLIDES RADIONUCLIDES (Cont.) INORGANIC CHEMICALS (Cont.)
(all isotopes assumed unless specified)

Samarium-151 Sulfate
Silver Tin Sulfuric acid
Aluminum Strontium Uraniumhexafluoride
Americium Ttntanium-182 Zirconium

Antimony Technitinium-99
Gold-195 Tellurium ORGANIC CHEMICALS
Barium-133 Titanium-204

Beryllium Thorium Acetonitrile
Carbon-14 Thulinium-170 Butyl acetate
Calcium-45 Uranium Carbon Tetrachloride
Cadmium-109 Vanedium-49 Creosote

Cerium Yttrium Cyclohexane
Chlorine-36 Zinc-65 Cyclohexanone
Curium Zirconium-95 DDCP

Cobalt Dibutyl butyl phosphonate
Chromium-51 INORGANIC CHEMICALS Dibutyl phosphate
Cesium Ethanol
Einsteinium-254 Aluminum Ethanolamine

Europium Asbestos Ethylene glycol
Iron Beryllium FreonII

Gadolinium-153 Aluminum fluorldc Blycerine
Germanium-68 Aluminum nitrate Hexane
Tritium Cadmium Hexanol

Iodine Calci:.:,:nitrate Isopropanol
Potassium-40 Chro: ":_ Kerosene

Krypton-85 Copp_ Methanol

Manganese-54 Copl_" _c Naphthylamine tritium
Molybdium-93 Ferricr,_:,_,: Normal paraffins
Sodium-22 Fluoride OH
Diabium Lead Paint thinner

Nickel Magnesium nitrate Perchloroethylene
Neptunium-237 Mercury Polychlorinated biphcnyls
Phosphorous-32 Mercury - amalgamated Polyurethane
Protactinium-231 Nitrate Pseudocumene
Lead Nitric acid Tar

Promethium-147 Potassium Tetrahydrofuran
Polonium-210 Chloride Toluene

Plutonium Potassium nitrate Tributyl phosphate
Radon Silver Trichlorocthcne

Rubidium-86 Slaked llme Trioetyl phosphine
Rhenium-187 Sodi,,,m Vinyl chloride
I__::_,_,nium Sc ";:,:_chloride Xylenes

r.35 S, i_,._diuranate

_ 'lure-46 '_ J,n fluoride Source: DOE-RL 1992b

Sci.,.,iurn " ,nhydroxide
I, Nitrate
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Table B-7. Chemicals Used or Produced in S Plant Processes.

RADIONUCLIDES RADIONUCLIDES (Cont.) INORGANIC CHEMICALS (Cont.)
(all isotopes assumed unless specified)

Strontium Nitrogen dioxide
Aluminum-28 Tantalum-182 Oxalic acid
Americium-241 Technetium-99 Periodic acid
Antimony Tellurium Potassium dichromate
Barium Thalfium Potusium fluoride

Beryllium Uranium Potassium oxahte
Cadmium-109 Vanadium-49 Potassium permanganate
C_cium45 Yttrium Silicon
Carbon-14 Zinc,-65 Silicon dioxide
Cerium-141 Ziroonium-9$ Silver nitrate
Cesium Sodium aluminate
Chlorine,-36 INORGANIC CHEMICALS Sodium bismuthate
Chromium-51 Sodium carbonate
Cobalt Aluminum Sodium dichromate
Curium-243 Aluminum nitrate Sodium metasilicate
Einsteinium-254 Aluminum oxide Sodium nitrate

Europium Ammonia Sodiumnitrite
Gadolinium-153 Ammonium fluoride Sulfamic acid

Germanium-68 Ammonium hydroxide Tetrabromoethane
Iodine Ammonium nitrate Titanium chloride
Iron-55 Ammonium oxalate Xenon

Krypton-85 Boron Zinc
Lead Boric acid

Manganese,-54 Cadmium ORGANIC CHEMICALS
Molybdenum-93 Ceric ammonium nitrate
Niobium Ceric sulfate Acetone

Nickel Chromic nitrate Bromonaphalene
Phosphorus-32 Copper Di2-ethyl hexyl phosphoric acid
Plutonium Ferrous ammonium sulfate Hydroxyquinoline
Potassium-40 Ferrous sulfamate Methyl isobutyl carbinal
Polonium-210 Ferrous sulfate Methyl isopropyl diketone
Promethium-147 Hydrazine Mineral oll

Protactinium-231 Hydrochloric acid Normal paraffin
Radium-228 Hydrofluoric acid hydrocarbon
Rhenium- 187 Hydrogen O-phenanthroline
Rhodium-106 Hydroxylamine Propane
Rubidium-86 Hydrochloride S-diphenyl carbazide
Ruthenium Iron Tetraphenyl boron
Scandium-46 Lead nitrate Thenoyltrifluoroacctonc
Selenium-75 Magnesium Tributyl phosphate

Silver Manganese dioxide Tri-lso-octylamine
Sodium-22 Mercuric nitrate Tri-n-octylamine
Sulfur-35 Mercuric thiocyanate Xylene
Tin Mercury
Tritium Nitric Acid Source: DOE-RL 1992c
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Table I]14. Partial List of Chemicals Used in 222-S Laboratory Processes.

Aeeton© Normal paraffin hydrocarbon
Aluminum nitrate nonahydrate O-phenanthroline
Ammonium hydroxide Potassium fluoride
Ammonium oxalate Potassium oxniate

Bmmonaphthalene Potassium permanganate
Butylated hydmxyteluene S-diphenyl carbazide
Ceric sulfate Sodium dichromate

Di2-ethyl hexyl phosphoric acid Sodium fluoride
Ferrous sulfamate Sodium dyroxide
Ferrous muU'ate Sodium nitrite

Hydrazine Sulfate
Hydrochloric acid Sulfuric acid
Hydroxylamine hydrochloride Tetrabromoethane
Hydroxyquinotine Tetraphenyl boron
l.,_d nitrate Thenoyltrifuoroacetone

Mercuric thiocyanate Tributyl phosphate
Methyl ethyl ketone Trichlom methane
Methyl isobutyl ketone Titanium chloride
Mineral oil Tr/-iso-octylamine
Nitrate Tri-n-octylamine
Nitric acid Vanadium

Xylcne
Zinc amalgam

Source: DOE-RL 19920
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Table il-9. ChemicalsUsed or Producedin PurexProcesses.

i i1,,1111 , i i i

RADIONUCLIDES INORGANIC CHEMICALS INORGANIC CHEMICALS (Cont.)

(all isotopes assumedunlessspecified)
Aluminum Potassium hydroxide

Actinium Aluminum nitrate Potassium permanganate
Americium Ammonium carbonate Selenium

Antimony Ammonium fluoride Selenium tetmxide
Astitine-217 Ammonium nitrate Silicon trioxide
Barium Arsenic Silver

Beryllium-7 Barium Silver nitrate
Bismuth Beryllium Sodium
Carbon-14 Bismuth Sodium carbonate
Cerium Bismuth phosphate Sodium dichromate
Cesium Boron Sodium nitrate
Cobalt Cadmium Sodium nitrite
Curium Cadmium nitrate Sodium thioiulfate

Europium Calcium Strontium
Francium Carbonate Sulfamic acid
lodine-129 Cerium Sulfate
Lead Chloride Sulfuric acid

Manganese-54 Chromium Tin

Neptunium Copper Tungsten tetroxide
Nickel Cyanide Uranium
Niobium-93m Ferric cyanide Vanadium
Palladium-107 Ferric nitrate Zinc
Plutonium Ferrous sulfamate Zirconium oxide
Polonium Fluoride
Potassium-40 Gold ORGANIC CHEMICALS

Promethium-147 Hydrazlne
Protactinium Hydrogen peroxide Ace_ne
Radium Hydroxide Chloroform
Ruthenium Hydroxylamine nitrate Citrate
Samarium-151 Iron Ethylene diamine tctraacetate
Selenium-79 Lanthanum (EDTA)
Strontium-90 Lead Gylcolate
Technetium-99 Magnesium Methylene chloride
Thallium Manganese N-(2-hydroxyethyl)
Thorium Mercury ethylcnediaminetriacetate
Tin Nickel (HEDTA)
Tritium Nitrate Oxalate
Uranium Nitric acid Oxalic acid
Yttrium-90 Nitrite Paraffin hydrocarbons

Zinc-65 Phosphate Sugar (sucrose)
Zirconium Potassium Tartaric acid

Potassium fluoride Toluene

Source: DOE-RL 1993a Tributyl phosphate
Other degradation products
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Table B-10. Partial List of Chemicals Used in Semi-Works Processes.

_J[ [[[ [[i[[[ i ,,i[i[[ [ [ ,[jJJJJJl[ [ml [ [ [lllllllJ[l [HIIII[ H Jill [ [[[[IIIJH[I[[ [ III [[

Ac_/_ acld Sodium persulfate
Aluminum sulfate Sodium phosphate
Aluminum nitrate nonahydrate Sodium lll/cate
(ANN) Sodiumsul_te
Ammonium fluoride Sodiumsulfide
Ammonium nitrate Soltrol-170
Calcium nitrate Sugar
Caustic tartrate (CT) Sulfamio acld
Chromium nitrate Sulfuric acid
Citric aold Tartaric acid

Di-2-cthylehcxyl phosphoric acid Tctrasodium ethylene diaminc._ctra
P.thylcncdlamlne tctrucetate ace_tc _DTA)
(_DTA) Tributyl phosphate (TBP)
Ferric nitrate Trlsodium hydroxycthyl ethylene-
Manganese oxide diamine triscctatc_IEDTA)
Nickel nitrate Trisodium phosphate
Nttrio acid Turco 412SA
Nitric ferrous ammonium sulfate Zirconium oxide
Nitrilotrlacetic acid (NTA)

Nonylphcnoxy polycthroxy ethanol
Normal paraffin hydrocarbon (NPH) Note: Radionuclides will be the same
Oxalic acid as for REDOX and PUP_X

Pentasodium dicthylene
Trlamine pcnta acetate
Permanganate caustic
Phosphoric acid
Potassium bicarbonate

Potassium permanganate
Potassium persulfate Source: DOE-RL 1993b
Shell spray base
Shell E-2342
Silver nitrate
Sodium acetate
Sodium aluminate
Sodium carbonate
Sodium dichromatic

Sodium hcxamctaphosphate
Sodium fluoride

Sodiumhydroxide
Sodium nitrate
Sodium nitrite
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TableB-11. SingleShellTankOperations- Periodof ActiveWasteTransfers. (SheetI of 2)

' T_ FARM WASTE ......... D_TIO N T._,, F_ WASTE D_TION ....
AT_ F_M P .... i916*.1971 I aXT_ F_U_ ............_ ........... 194S.191_

ms 1970.19_6.... - u 1,14.i976 *-
_ ii _ ii i i i j_

e 1975'.19:76 Tile 1956-1968

_ 1976.i,J ........ - cw ..... 1'_2,1971 ...........
-_mP.L 1971 .... IX 1_7.19_6.......

Damp 1978.1980 .... OWW l_a-19_. .......

NCPL,X.......197a.1910 .... ax. 1_a.19_6 ....
c_ 19"_.191o.... nvw .... s97o _-
cc 191o ...... mx 10_o.19n.......

2C' 1945-1956 ............. SIX ..... 1971-i972
ii H ......... .

$-6 1952-1963 DW 1g73.|974

'7.24 1952-i9:14..... BNW ..........1973.197._

IS ....... 1912.1m ' Lw 19_3.19vS
'rap 1913.1'_9 _ ....... 1_.1971
_ ..........1919.1961 m. 197_.19_s

cw 1_s_-1_6 nssF _,_71.1980
lC ....... i965-1969 ..... IqCPL.X ....... 1_"_.1980

oww 196_.... cp_ i97_-1_so
BL i969-1976 ..... C TANK FAJtM _ .... 1946.1955 "

IX 1969-19'76..... 1C 1946.1969

BNW 1973-1976 TBP 19S2-i969

DW ...... 1973-1976 SSW 19._S-1956& 1968-1977

LW 1973-1976 CW & OWW 1956.i976 '

1_ ........ 197'3-1976 HS 1957-1965 '

v_ 197_._0v6 _ • P 19_7-19_6
"_AP 1976-1978 ..... FP 1962-1963

IqCPI.,X 1978-1980 HLO 1967-1968 .....
m i i iii i i illli __ - -- lama

BY TANK FARM MW 1950-1955 BNW A LW 1968-1976

iC 1950.1956& 1961-1964 N & PL 1968-1976

Tin, 1912-_968 R 197o-
p 19sT.s96s..... m. " so'7o--_971 '

1957-1970 ' IX ' 1970-1976 '

OWW 1957-1970 .... ms 197_--1976 .....
i|, IllUllll-- II _

IX 1_8-1970 DW 1973.1976
i lull io11111 li i li

EB 1968-1976 RIX 19"/5-

E_'VAP 1976-1977 !_,_ o & sRS --1976_1977

NCPLX 1978-1980 .... CPI.,X& 1978-1980 ........
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Table B-11. Single Shell TankOperations=Periodof Active WasteTransfers. (Sheet 2 of 2)

TANKF_4 ........ W_"I "' DUI_TION" ..... I TANK FARM ......... W,4SFE .... DURATION '
S T_ FARM ......R ...... d '1'952'-1973 ..... T T_ FARM.... _ ..... 1_$-1957 '

1917.1974 ic 1941.1_9
RII '_ 1968-1976 2C - ' 1945.|975

i - ill i

iNW 1973-1974 TBP 1952-1976

DW & N 1973-1974 - _ cW ' 1955.1976 ' '

-B & BL ' '1974 ' ' 224 "' 1952-19'76 .......

&toc '" 1974 ' sv_ - "1976_1977
• - i i||ll

L,W& 224 1974 gg 19S3-1964& 1972-

"'_. ' ' 1975-1976 ' _ 1_7.19v8
...._VAP ..... 1976-1'977 -R, _, IX & j 1972-1976 ....

HDRL 1978 ' NCPLX 1978-1980 ' '

* "DSSP, 197i-i980 ntcw - 1961.1972&19,71.
T_ F_ R ' 1954-1975 'IX T-ANKFARM MW 1949-1957 .....

......HLO " 1967 ......... IC - 1949-19,74 "

-n ...... 196.7-1976- 'raP,__s " 1952-i_.7_' '
"'cw.oww. '""1971-1975.... c,w .... _966.i"_68._19,71."

BNW, DW ..... 19.75 ' R ......... 195,7-1974

.......BL,'IX, '& '19'75-i976 '" - 0WW & _ 1971-19"76
Ill i,i, ,i ,

"B' EVA.P, '19.76 BNW, DW, i 1975

.....PNP 19.78-1980 - ' IX - 1972-19,74 "

CPLX 19.79-1980 BL i972-1976 ....

D$SF & .... 1980 ..... CPLX, ...... 19'78-1980 '
- ,,, i j

......................... B 1975.19"76

Ev_ .... _976.1977
TY TANK FARM TBP " 1953-19,74

as .... 1953.i9v6
..i,, _ ,.

IC 1954-1968
i,J ,, , ,,

DW 1961-196.7
R 196'77-19,7_J

cw 19'is.1969'
6_ 1'96s-19,76" '
- ,,,, __ ,,l,,ii li,,,,

R/X 1970-19,76

BL -- --' 1972.-i'976 .........

k"VAP ........... 1976.1978 ..........

NCPLX 1978-1980
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Table ]3,.12. PUREX Plant (A Plant): Fuel Reprocessing
(200 East Area)(1955-1972).

Compound Name Formula Comments

Dibutyl Butyl Phosphonate CH_(CH2)3POs
[CH_(CH2)3]2

Dowex 21 K/Amberlite XE- Polystyrene DVB Product name
270 (IX Resin) with Trimethyl

Ammonia

Formaldehyde (Solution) CH20

Hydrazine H2NNH2H20

Hydroxylamine Nitrate NH2OHHNOs

Ionac A-580/t'ermutit SK Polyvinyl Puridine Product name
(IX Resin) with Methyl Groups

Normal Paraffin C_oH= to C.H3o
Hydrocarbon

Oxalic Acid HO2CCO2H'2H20

Shell E-2342 Naphthalene and Product name
Paraffins

Soltrol-170 C_oH=to C_6Hu Product name

Sugar C_2H=O.

T&'_ic Acid C2H2(OHCOOH)2

Tributyl Phosphate (C,Hg),PO,
i

Trichloroethane CH3CHCI3 Equipment degreasing

Tri-n-dodecylamine [CH3(CHz).]3N
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Table B-13. PUREX Plant (A Plant): Analytical Laboratory
(200 East Area)(1955-1972).

Compound Name Formula Comments

Acetone CH_C.2OH3

Carbon Tetrachloride CC14

Hydroxylamine NH2OHHCI
Hydrochloridei

Isopropyl Alcohol C-_HTOH

Thenoyltrifluoroacetone (CH)3SCOCH2
COCF,

Table B-14. PUREX Plant (A Plant): Fission Product Recovery
(200 East Area)(1960-1966).

Compound Name Formula Comments

Acetic Acid CH3CO2H

Hydroxyacetic Acid CH3OCOOH

Oxalic Acid HO2CCO2H'2H20

Tartaric Acid C2H2(OHCOOH)2

Table B-15. B Plant: Fuel Reprocessing
(200 East Area)(1945-1952).

Compound Name Formula Comments

Oxalic Acid HO2CCO2H'2H20

Trichloroethane CH3CHCI3 Equipment degreasing
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Table B-16. B Plant: Strontium Recovery and Waste Fractionization
(200 East Area)(1965-1976).

,, ,, ,

Compound Name Formula Comments

Citric Acid CsH,OH(COOH)3,, i,i, ii

Di2-Ethyl Hexyl Phosphoric Acid C16H_O2POOH

Duolite ARC-359 Sulfonated Phenolic Product name

(Ix Resin)

Hydroxyacetic Acid CH3OCOOH

Normal Paraffin Hydrocarbon CIoH., to C_4H3o

Oxalic Acid HO2CCO2H'2H20
, J

Sodium Gluconate (CHOH),COJ-ICH2
ONa

,. , , ..

Sugar C 2H=O

Tartaric Acid C2H2(OHCOOH)2

Tetrasodium Ethylene N2C2H,(C2H_O2Na),
Diamine-Tetra Acetate

(_DTA)

Tributyl Phosphate (C,I-Ig)_PO,, =, ,,, ,

Trichloroethane CHsCHCI_ Equipment
degreasing

Trisodium Hydroxyethyl _N2C_H,(C2H202Na)3
Ethylene-Diamine (C2H,OH)
Triacetate (HEDTA)

, ,,,,,

Zeolite AW-500 AI_(SiOs)2(OH): Product name
(ix Resin)

Table B-17. B Plant: Waste Encapsulation
(200 East Area)(1974-1976).

Compound Name Formula Comments

Acetone CH3C2OH3

Oxalic Acid HOzCCO2H'2H20

Trichloroethane CH3CCI3
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Table B-18. Semiworks Pilot Plant
(200 East Area)(1955-1967.

Compound Name Formula Comments

Acetic Acid CH3CO_I

Citric Acid C3H,OH(COOH)2

Di2-Ethyl Hexyl Phosphoric Acid CzeI'I_,O2POOH

Glycolic Acid HOCH2CO2I-I

Hydrazine H2NNH2H20

Hydroxyacetic Acid CH3OCOOH

Nitrilotriacetic Acid (NTA) N(CH2COOH)3

Normal Paraffin Hydrocarbon C_oH22to C14H3o

Oxalic Acid HO2CCO2I-I.2H20

Pentasodium Diethylene Triamine N3(CH2),(COONa)5
Penta Acetate (DTPA)

Shell Spray Base CIoHz2to Ct_, Product name

Shell E-2342 Naphthalene and Paraffins Product name

Soltrol-170 C1oH= to CIJ'134 Product name

Sugar C12H22OII

TartaricAcid C2H2(OHCOOH)2

TetrasodiumEthyleneDiamine- N2C2H,(C2H202Na),
Tetra Acetate (EDTA)

Tributyl Phosphate (C,Hg)3PO,

Trisodium Hydroxyethyl Ethylene- N2C2H,(C2H202Na)3
Diamine Triacetate (I-IEDTA) (C2H,OH)

Table !1-19. REDOX Plant (S Plant): Fuel Reprocessing
(200 West Area) (1951-1967).

Compound Name Formula Comments

Hydrazine H2NNH2_20

Normal Paraffin Hydrocarbon C_oH=to C.H3o

Oxalic Acid HO2CCO2H'2H20

Tributyl Phosphate (C,Hg)3PO,
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Table B-20. REDOX Plant (S Plant): Analytical Laboratory
(200 West Area) (1951-1976).

Compound Name Formula Comments

Acetone CH_C2OH3

Di2-Ethyl Hexyl Phosphoric C16HuPOOH
Acid

Hydrazine H2NNHoq20

Hydroxylamine Hydrochloride N'H2OHHCI ml

Hydroxyquinoline C#I_NOH

Methyl Ethyl Ketone CH3COC_s

Methyl Isobutyl Ketone CH_COC,Ho

Mineral Oil Light Hydrocarbons

Normal Paraffin Hydrocarbon CtoH,, to Ct,H3o

O-phenanthroline CnHsN2

S-diphenyl Carbazide (C6I-IsNHHN)2CO

Shell Spray Base CtoH= to C_6H_ Product name

Tetrabromoethane (CHBr2)2

Tetraphenyl Boron (Cd-ls),B

Thenoyltrifluroacetone (CH)3SCOCH2
COCF3

Tributyl Phosphate (C(Hg)3PO(

Tri-iso-octylamine [(CH3)2CH(CHz)5]3N

Tri-n-octylamine [CH3(CH:)ThN

Xylene C_((CH3)2

Table B-21. T Plant: Fuel Reprocessing
(200west Area)(1944-1956).

Compound Name Formula Comments

Oxalic Acid HO_CCO2H'2H_

Trichloroethane CH3CHCi3 Equipment degreasing
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Table B-22. 221-I"Plant: EquipmentDecontamination
(220 West Area) (1964-1980).

CompoundName Formula Comments

Acetone CtI3C2OH3
,, , i, , i | L

Jasco Paint Stripper MethyleneChloride, CH3OH Productname

Kerosene CIoH=to CI_H_
• ii ,,, i ii , ,, i i

Trichloroethane CH3CCIs
, , i L i i i lll,ll| H, , i

Turco(Fabrifilm) Toluene, Butanol,Isopropanol, Productname
Acetone

i i, .,ll i ,., i

Turco2822 MethleneChloride, Acetic Acid Productname
., i i, , , J ,

Turco 4501 A KOH, HydroxydiamineCompounds
., ,, ,, • i ,i . ,., ,.

Turco 4518 HO2CCO2H'2H20,SodiumDodecyl
Benzene Sulfonate

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

Turco 4521 (NI'I4)2C_O,,HO2CCO2H'2H20,
SodiumDodecyl Benzene Sulfonate

i . ,, , ,,,

Turco T-5561 2-Butoxyethol, Dioctyl Phtalate, Productname
Morpholine,MineralOil

, ,.,, ,, , ....... , J , .

Turco T-5589 Isopropanol,NH_OH Productname
,,,,, , ,,, ,. , i ,, ,,. , , i ,

Turco Alkaline(Rust NaOH, Kerosene Productname
Remover)

,, ,,. . , ii,, ,

Turco Deseal Zit 2 MethyleneChloride, Acidic Acid Productname
,,, ,,, ,, ,, ,,. ,.,., ,,., ,,, ,

West LodeDegreaser AromaticCompounds Productname

Table B-23. U Plant: UraniumRecoveryandIn-PlantScavenging
(200 West Area) (1952-1958).

CompoundName Formula Comments

Shell SprayBase C_oH=to C_6H_ Productname

Shell E-2342 NaphthaleneandParaffins Productname

TributylPhosphate (C,Hg)3PO,
| , i

Trichloroethane CH3CHCI3 Equipmentdegreasing
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Table B,.24. U Plant: Analytical Laboratory
(200 West Area) (1952-1958).

Compound Name Formula Comments

Carbon Tetrachloride CC14

Ethanol C2HsOH

Ethyl Ether (CH3CH_)20

Oxalic Acid HO2CCO2H'2H=0

Table B-25. Plutonium Finishing Plant (Z Plant): Plutonium Conversion to Oxide
(200 West Area) (1973-1976).

Compound Name Formula Comments

Oxalic Acid HO2CCO2H'2H20

Table B-26. Plutonium Finishing Plant CL Plant): Plutonium Reclamation and Waste
Treatment (200 West Area) (1973-1976).

Compound Name Formula Comments

Carbon Tetrachloride CC14

Dibutyl Butyl Phosphonate CH3(CH2)3PO_[CH3
(CH),h

Dodecane CHa(CH2)IoCHs

Oxalic Acid HO2CCO2H'2H20

Tributyl Phosphate (C,Hg)3PO4
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Table B-27. Plutonium Finishing Plant (Z Plant): Analytical Laboratory
(200 West Area) (1973-1976).

,, ,,, ,,,.,., ,,,, ,,.. ,,.,,. J,H ,.., ,,. , , , , ......... ,,,

Compound Name Formula Comments

Acetic Acid CH3CO_I

Acetone CH3C2H30

Alizarin Yellow Cull,O,

Bromocresol Purple C_H6OHBr
ill ,l ii i , , ,, ,,|

Carbon Tetrachloride CC14

Dibutyl Phosphate (n-C,Hg)2HPO,

Hydrazine N2H4_20

Methanol CH_OH

Napthylamine C1oHgN

Oxalic Acid HO2CCO2H'2H20

Thenoyltrifluoracetone (CH)3SCOCH2COCF3

Thymolphthalein CuH3oO,

Toluene C_5CH3

Tributyl Phosphate (C,H0sPO,

Tri-Iso-Octylamine CuH51N

Tris (hydroxymethyl) Amino (CH2OH)3CNH2
Methane

Xylene C_H,(CH3)2

Table B-28. Tank Farms (200 Areas): Equipment Decontamination and Waste
Evaporation/Sol idification (1944-1980).

,.

Compound Name Formula Comments

Acetic Acid CH_CO2H

Oxalic Acid HO2CCO2H'2H20

Pentasodium Diethylene Triamine Penta N,(CH2),(COONa)5
Acetate (DTPA)

, , ........ ' ,, , , , ,

Tartaric Acid C-_H2(OHCOOH)2

Turco Deseal Zit 2 Methylene Chloride Product nal-_
Acetic Acid

,, ,,, ,,
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Table B-29. Tank Farms (200 Areas): Waste Scavenging and Sludge
Sluicing/Dissolution (1952-1976).

i ii i, ,ll

!' ICompound Name Formula Comments

American Cyanamid S 4058 Floc Hydrocarbon Product name

Table B-30. Building 242 (200 East Area): Irradiation Rupture
Prototype Loop (1959-1967).

i i ii i lllll | i i

Compound Name Formula Commentsii

Citric Acid C_H4OH(COOH),
,,ll , , i,,,,i J,,

Oxalic Acid HO2CCO=H'2H20

, Trisodium Hydroxyethyl Ethylene- N2C2H,(C2H202Na)3
Diamine Triacetate (HEDTA) (C2H4OH)

.......
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Cl.0 POTENTIAL MONITORING AND CHARACTERIZATION METHODS

Potential tank monitoring and characterization methods that may be applicable for use at
the miscellaneous inactive radioactive waste tanks are described below.

C1.1 LEAK D_ON MONITORING

Leak detection monitoring methods cau be divided into in-tank methods and monitoring
of adjacent drywells. Because there are no drywells adjacent to any of the miscellaneous tanks,
any potential leak detection monitoring is limited to using in-tank methods.

When the miscellaneous tanks were interim isolated (Section 2.3), most had the liquid
level measuring devices removed, supernatant level reduced to 4 inches or less and blind flanges
installed on _e above ground tank riser_u_.This typical tank status limits any future monitoring
to using in-tank manual methods, unless there _ca need to utilize more sophisticated, automated
systems on selected tanks.

Manual in-tank monitoring methods include using a manual tape, Food Instruments
Co:'poration (FIC) gauge, or hand-held conductivity probe (zip cord) to measure surface liquid
levels and solids levels. The manual tape and FIC gauge are typically mounted on top of
riser. The manual tape uses a 3-ft-long spool piece to attach the tape reel to the riser (Fdriey
and Grigsby 1992). The manual tape is a steel measuring tape (similar to those found in
hardware stores) with a plummet attached to one end; the tape is normally left hanging inside of
the tank. Containment at the manual tape reel/tank riser interface is provided by a set of
neopre._e gasket seals that the steel tape slides between. When not in use, the seals can be
tightened against the tape with a thumb screw/slider assembly (Farley and Grigsby 1991).

The hand-held conductivity probe (zip cord) is a portable measuring device (Figure C-l).
It consists of two 3/8-inch diameter steel rods approximately 1 foot long which are encased in a
rubber sheath and held in place and separated by room temperature vulcanizing silicone cement
(Farley and Grigsby 1992). Th_ steel rod probes are connected to a Volt Ohm meter (VOM) by
a graduated two-conductor insulated cord.

The steel tape and plummet of the FIC and manual tape systems, and the steel rod probe
of the hand-held conductivity probe are lowered through the tank access riser until the surface

of the liquid waste is contacted. The FIC gauge performs automatically and is typically
interfaced with the Computer Automated Surveillance System (CASS). The manual tape is
lowered by means of a hand crank. The liquid surface level is established when the
conductivity probe or plummet contacts moisture. The FIC liquid level is read from a counter,
and the manual tape or conductivity probe liquid level is read directly from the calibrated tape
or cord. The surface liquid level to be measured must be located directly below the access riser
containing the FIC or manual tape system (Klein 1988). Utilizing tazk-specific elevation and
construction dimensions, the level of the liquid or solid surface from the bottom of the tank is
recorded.

The HC gauge and manual tape systems and the conductivity probe are also used to
measure a single-point solids-surface level. As above, the solids-surface level is established
when either the FIC gauge or the conductivity probe contactsmoisture. In the past, several
automated FIC gauges have completely unwound their tapes and become contaminated when

C-I



WHC-SD-EN-ES-040, Rev. 0

they were unable to contact moisture. The single-point measurement of the solids-surface level
is valid only for flat surfaces. Tank personnel using the manual tape system may sense when
the plummet touches the exposed or subm_'-ged solids level by grasping the tape and feeling for
the solids contact. A donut- or pancake-shaped plummet is substituted for the stand_d conical
plummet to improve measurement of the solids level (Klem 1988).

The initial liquid level readings are used to establish a baseline for each tank being
monitored. Because the accuracy of these manual methods is about +_..0.25inch, a decrease of
0.5 inch is required to be reported for corrective action (Appendix D, page D-If).

Interstitial liquid levels (ILLs) can be measured through liquid observation wells
(LOWs), which are fiberglass-reinforced epoxy-polyester or steel drywells inserted to within 6
inches of the waste tank bottom. Monitoring is accomplished using the computer-equipped
drywell panel truck and, typically, neutron or gamma probes (Klem 1988). Because none of the
miscellaneous inactive tanks currently have any LOWs, they would need to be installed before
this monitoring method could be utilized.

Numerous improved tank surveillance methods are discussed by Klem (1988). These
methods include improved in-tank photography and optical radar for measuring liquids and
solids levels, and development of geophysical probes to measure ILLs in the LOWs.

C1.2 TANK INTEGRITY ASSESSMENT TECHNIQUES

This section provides a description of the available techniques to determine tank integrity
and focuses on determination of tank integrity for both occupational safety and environmental
protection.

To determine the integrity of an underground tank there are numerous technologies
available, many of which require personnel entry. Due to the high radiation levels likely in
most, if not all the miscellaneous tanks, it is a primary assumption that personnel entry will not
be allowed. Remote techniques include:

• Liquid Level Monitoring (Environmental Protection)

• Remote Camera (Environmental Protection and Occupational Safety)

• Remote Ultrasound (Environmental Protection and Occupational Safety)

Liquid level monitoring is currently performed on four of the miscellaneous tanks;
however, most are not monitored at all (see Section 2.3). Liquid level monitoring is generally
performed using manual tape techniques. This type of monitoring is easily implemented on
tanks which have access through above ground risers; hoWever, tanks which have been sealed
through interim isolation or are in vaults would be more difficult to access using this technique.

Cameras operated by remote control are a viable option for inspecting the internal
integrity of the tank. This technique is implemented by suspending a camera into the tank vapor
space and either videotaping or taking pictures of the internal wall surfaces. The conventional
camera systems need 12-inch diameter entry ports; however, a technique has been developed for
use of cameras which can be suspended through 6-inch risers. Photographs taken with this
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icamera package are of good quality and allow investigators to collect a good amount of
qualitative data for integrity assessment (Klem 1988). I

Another promising technique is the use of remote ultrasound equipment to determine wall
thickness. This technique involves the use of ultrasonic testing devices which emit sound waves
and provide wall thickness measurements based on the characteristics of the return sound wave.
The technique is commonly employed for above ground tank inspections; however, using the
same remote control and robotics technologies available for cameras, ultrasonic V'.stingcould
also be conducted on underground tanks.

Cl.3 WASTE CHARACTERIZATION TECHNIQUF_

Waste characterization is accomplished by physically sampling and analyzing the waste
materials. Waste characterization techniques currently being used at the SSTs are, for the most
part, directly applicable to characterizing wastes in the miscellaneous tanks. This section
focuses on the physical sampling methods that could be used to characterize the miscellaneous
tanks. These methods include tank vapor sampling of gases and several techniques for sampling
of tank liquids and solids. Laboratory analytical characterization techniques being used for the
SST waste samples (Klein et al. 1990, Winters et al. 1991) would be directly applicable to
miscellaneous tan_ waste samples, so these methods will not be discussed here.

CI.3.1 Vapor Sampling

A tank vapor sampling method is described in WHC (1994). This procedure is specific
to the 242-A Evaporator vessel, but could likely be adapted for use in the miscellaneous tanks.
The sampling device is an assembly of two six-inch stainless steel sorbent tubes connected in
series, a 0.1 liter per minute gas flow controller, a vacuum gauge, a valve, and a six liter
Summa canister (Figure C-2). The sorbent tubes are filled with a commercial absorbent
material (a T0-2 Method absorbent) which traps organic compounds, but allows water vapor to
pass. The Summa canister serves both as the device pump and the final collection stage (WHC
1994). It is likely that this system could be utilized for vapor sampling in the miscellaneous
tanks with little or no modifications.

CI.3.2 Drop Bottle Sampling

The only method currently used to obtain samples of tank supernatant liquids is the drop
bottle ("bottle on a string') method. This simple and effective method utilizes a stoppered and
weighted glass sample bottle attached to the end of a stainless steel wire or string (Figure C-3).
The bottle is manually lowered through the tank access riser until the top of the bottle is bel _th
the surface liquid level. A short, quick, upward pull on the wire or string removes the stopper
and allows the liquid to fill the sample bottle, which is then carefully raised to the surface. The
sample is packed and transported to the laboratory for processing. Details of the sampling
procedures may be found in Plant Operating Procedure (Ross 1992) and Halgren (1991).

This method can sample surface liquids and very soft solids 0Gem 1988) at different
depths beneath the liquid surface. Because the I00 ml sample bottle is 4-1/2 inches high, this
method is limited to obtaining samples from surface liquid layers that are greater than 4-1/2
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inchesthick. This samplingmethodwouldneed to be modified, or a new methodemployedto
obtainsamplesfrom thin (less than4-1/2 inch) surfaceliquidlayers, which areprobablytypical
of many of the miscellaneoustanks(Table 2-3).

C1.3.3 Sludge Weight Samplers

Two types of sludge weightsamplersmay be used to obtaingrabsamples of soft sludges
(VanVleet 1991). The first is a six-tubesamplerand the second is an invertedcone sampler.
Details of the operatingprocedures_may be found in WHC (1991a)anda detaileddescriptionof
the samplersmay be foundin Mamsich (1991). The two sludge weightsamplersare shown in
Figures C-4 and C-5. A sludgeweightsamplerused to obtainsamples of hard salt/saltcake is
discussed in Johnson(1991).

C1.3.4 Auger Sampling

The auger sampler is a manuallyoperated, type 304 stainlesssteel screw-typeauger
whichuses a type 304 stainless steel guide tube (2. l-inch insidediameter)thatextendsfrom the
top of the riser to the waste surface. Details of the operatingproceduresmay be found in
WHC (1991b) anda det._ileddescriptionof the augersamplerassemblycomponents,
installation,use andremovalmay be found in Van Vleet (1991). Figure C-6 shows a schematici

of the complete guide tube assembly, whichweighs approximately50 kg (110 lbs)
(Van Vleet 1991). The guide tube can be installedin a 4-inch or largerriser eithermanuallyor
with a crane.

After installationandpositioningof the guide tube assembly,the augersamplerassembly
is then installed, either manuallyor with a crane, throughthe guide tube. Figure C-7 shows a
schematicof the complete augersamplerassembly, which weights approximately32 kg (70 lbs)
(Van Vleet 1991). FigureC-8 shows the detailsof the augerbit.

Sampling is performedby manuallyturning theaugerrodsandbit into the waste material
and then retrievingthe augerbit into the retrievalcontainer. This methodis limitedto
retrievingone 12-inchlong waste samplefrom a minimum4-inch diameterriser. Although this
samplingmethodhas difficulty in sampling wet sludges, it is ideally suited to sampling crusts
and thin (< 12 inch)solid layerson the bottomof a tank.

C1.3.$ Push Core Sampling

A specially designed, intrinsicallysafe core sample truckis used to obtain full depthcore
samplesof tankliquids, sludgesor solids in 19-inchsegments (van Vleet 1991). The core
sampletruckhas a rotaryplatformmountedon the rearof the truck. Two sets of equipmentare
mountedon the perimeterof the rotaryplatform. One set is the shieldedsample receiverunit
that functionsto place emptysamplers into, and to remove full samplersfrom the drill string.
The other set of equipmentis the drill unitthatfunctions to push the drill stringand stainless
steel sampler into the materialbeing sampled. Figure C-9 shows a schematicof the core sample
truck, and Figures C-10 and C-I1 show additionalsamplingequipmentdetails. A detailed
descriptionof the samplingprocedurecan be found in Marusich(1991).
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This samplingmethodis limitedto obtainingsupernatantliquidsandsludges. It has
difficultywith samplinghard salt/salt cake (Klem 1988)andwith obtaining undisturbedsamples
of interstitialliquid layers. In addition,when obtainingsamples from greaterthan 38 inches in
depth, this system requiresuse of a hydrostaticbalancingfluid, whichhas leadto sample
contaminationin some instances.

C1.3.6 Rotary Core Sampling

Based on the experiencegained from using thepushcore sample trucksystem, a second
speciallydesigned core sampletruck is used to obtainfull depthcore samplesof tankliquids,
sludges or solids. This sample truck is similar to the systemshown in FiguresC-9 to C-I1.
This improvedsample truckcan be used in eitherpushcore mode to sample liquidsand sludges
or in rotarycore mode to samplehard salt cake. The rotarycore sampler is balanced with
nitrogengas, whichdoes not contaminatethe sample.

This systemuses 2.457-inch outside-diameternickel-platedrods and a 2-3/8-inch outside
diametercore bit. The system has successfullybeen used through12-inchand 4-inch diameter
tank access risers. It may be possible to sr_-aplethrough3-inch diameterrisers if there are no
safety issues associatedwith the smallerriser diameter. The systemrequirestwo risersduring
operation. One riser is used for the rotarysamplingtools and the second riseris used for
exhausting/filteringthebalancing gas. The exhaust/filterriser is either a 12- or 18-inch
diameterriser. The systemwas used until 1991 andthenshutdown for modifications. The
modificationsare scheduledto be completedby March 31, 1994. The rotarysamplingtruckis
fully dedicatedto sampling SSTs and DSTs.
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Figure C-2. Vapor Sampling Device.
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Source: Van Vleet (1991)
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Figure C-6. Guide TubeAssembly.
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Figure C-7. Auger Sampler Assembly.
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Figure C-8. Detailsof theAuger Bit.
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Golder Associates
TELECON/CONTACT MEMORANDUM

ROUTE TO'.

0 Personal Visit _. rmjKt
X Telephone X Incoming El Outgoing s_'_ _ _o_.=t

o MalUas Lbt

Company Name: _ We_tiV..._chouseHanford ._. .
Address: Job No. 9_.E043 -

Person: SteveMa_ke Date: 1[0_ ........
Telephone: 37_-4416
Job / Subject: SAIC/M!SC.TANKS/WA ,,, Time: 134_5

°

Remarks:,SteveisDAD cog.eng.fortheSemiworkstanksand providedt.hef011owin_current
statusinfo:

241-CX-70 - DAD removed all liquids and a gravel-like solids from this tank and then dried th,e.
tank usingan exhaust system; they consider it to be empty. They installed a TraceTek(TM_ leak
detec_on ,system which is monitored monthly for evidence of any leakage int0 the.tank. The access
manwa y has been covered and sealed against the weather and the above grade risers have blind
flangesinstalled.

241-CX-71-Thisneutralizationtank..wasfilledwithgroutin1986;no tankwastematerialshave
beenremoved.The tankwas coredrilledthroughthegrouttoobtainsampleswhich were
a_na[vzed.The abovegraderisershave beensealedwithblindflanges.

241-CX-72-Thisexperimentaltankwas alsofilledwithgroutin1986.Althoughlotsof
engineerin._:planswere preparedtodrilloutthegroutand samplethewastematerials.NO -
DRILLING-OR WASTE SAMPLING WAS EVER DONE. Matthew Galbraithwroi:ea reportabout
the potential waste contents basedon processknowledge (3t_fl-[C-SD-DD-TI-07.0_Rev. 0, 9/4/92). _

AlsoDan Saueressig(WHC permitting) iust finished authofin.ga Part A permit for these three
_tanks,which was submitted to Ecology on 10/12/93.and is awaitin_ re_ulato_..approval.

ActionINext Contact:

Integrateinfo.intoreport.ES to reviewGalbraithreport.

By: Ken Moser/ff_/[?
_ "[l" I " -
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• .' ' Internal Letter F kl Rockwell International
O,,,. November14, 1986 No . 65950-86-717 ::

1"0: ,*._.. o,e.,.,s.,.,,., i,.,e,..,.._e,.. FROM: 0NeM.. O'tV'..'.*n. _n.e,n., aH,e.. P,_e,.el. M. blaruslch W.S. Lewis

¢

3-1129

soo,,c,:. HydrogenGeneration in Isolated Catch Tanks

Ref: Letter, November3, 1986, W. S. Lewis to R. M. Marustch, "Hydrogen
Generation of IsolatedCatch Tanks"

• Due to a lack of knoxledge about the strontium concentrations of
the sludge in the isolated catch tanks, a newmethodhas been
developed to identify tanks with a potential hydrogengeneration
problem. A plot of strontium concentration versus the ratto of
voidvolumeto wastevolume(Vv/Vs)was prepared(attachment).The
IndlvidualtankVv/Vsratioswere plottedto show themlnimum
radlonuclldeconcentratlonrequlredto reachthe fourpercent
hydrogenlimltin Inflnltetlme. To reachthatlimlt,78 percent
of the isolatedcatchtankswouldrequlrea radionucllde
concentratlongreaterthan 0.03CI/I. The radlonucllde
concentratlonInmost of the tanksis lessthan this.

Basedupon the Vv/Vsratiosand accessablllty)tanksC-301-C,
T-301-B, and TX-3OZ-Aare the most l tkely candidates for hydrogen
sampling. Process Engineering recommendsthat funding be made
available by January 1987, to identify a method for, and to collect
gas samples.

ldA
W. S. Lewis,Engineer
Tank Farm SupportUnit

WSL:wsl

Art.

cc: D. R. Ellingso.p_./
D R. Groth

O. O. Henri e_S. d. Joncus
G. L. Jones

0. W Lindsey RC_-'- /"_P_././'_ /
O. A. Smith _ ..., Iw.,. Trott ,-,
E. C. Vogt , ' - '_"_ tl

S. A. Wtegman e /,,.,_ 7_74--_ iO. C Womack _ '
O. D. Wodrich

!

t

!
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' ATTACHMENT

t HYDROOEN OENERATION IN ISOLATED CATCH TANKS

Based on TRAC data. assume only St-90 in the sludge and that the
sludge concentration is ten times the supernate concentration.
Also assume that the heat generated from the supernate is
negligible.t

VABIABLES
Hd z Decay Heat (BTU/hr)
Vs = Volume of sludge (gal)
C = Concentration of Sr-90 in sludge (el/l)
HO = Hydrogen generation rate (ilhr)
Vv = Vold tank volume [gal)
YRS= Years to reach 4% hydrogen concentration

TF: = Half-Life of strontium

Equations and assumptions are developed in RHO-WM-EV-9

Hd : (C) Ci/l x (2.ZSE-2) BTU/hr Ci x (Vs) gal x (3.785) l/gal
Hd = C x Vs x 0.087 BTU/hr

Assume F factor (fraction of energy absorbed) = 0.8 and O (H2) (gas
generation per unit of energy absorbed) : 0.45 molecules/100EV

HO = (Hd) BTU/hr x (0.293) Watt-hr/BTU x i _/Watt-sec x .8 x
100EV/I.6E-17J x 0.45 molecules/100EV x I I/Z.YE22

molecules x 3600 sec/hr x 8760 hr/yr
HO = C x Vs x 0.6? l/yr

Infinite hydrogen generation

HO_ = {(T_llng) x (.67) x C x Vs] I

The half-life of strontium is 26.6 years

HO_ = 7.3 x C x V s

4% hydrogen i trait = 7.3 x C x Vs / (Vv , 7.3 x C x Vs)

7.3 x C x Vs : .04 x (Vv .7.3 x C x Vs)

C : 0.00S? x (Vv/Vs)

The graph is a plot of strontium concentrations vs the ratio
(Vv/Vs) which could cause the hydrogen concentration to reach the
4% lower flammability level in infinite time.
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?ANZ WASTEVOLUME VOID VOLUME Vv/Vs UAX ALLOWABLE
Vs (OAL3 Vv (OAL) Sr-|O CI/!

AXolSl 400 0800 i7.3 0.04
B-301-B 400 30000 |0.0 O.S
BX-30|-& 100 18000 II.t 0.18
BX-30|-B 880 10450 1t.0 0.08
BX-30a-C lO0 10100 ll.O 0.!
BXR-001 7000 43000 6.1 0.031
BXR-00I 1800 13100 7.3 0.04
BXR-003 1400 13000 1.7 0.088
C-301-0 9000 87400 3.0 0.017I

S-30Z-8 400 13000 34.8 0.|
5X-304 iOSO 14050 iS.| 0.00
?_301-B 11800 14800 0.7 0.004
?X-30Z-A 1400 18300 6.4 0.037
?X-30Z-B 1300 18400 iZ.8 0.07
TX-3OZ-XB 350 139S0 39.9 O.a3
?XR-00I Z300 47700 a0.7 O.iZ
?XR-O0| 3000 1|000 4.0 0.023
?Z_-003 0SO0 8500 1.3 0.0075
?T-30_-_ 380 173Z0 45.6 0.80
TY-30Z-B 400 13900 34.8 0.Z
UR-OOI 1800 48Z00 g6.8 O.lS
UR-00Z 8300 12700 S.S 0.031
UR-003 ISO0 13500 9.0 0.0S
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. • o Atlantic Richfield Henford Compan _" .
• • ,e *

o •

t

Date: March 10, .1977
/

Toe • D.T. crawley , /_,_J_

Froms D.G. Bouse, 2-2419 •

Sub;Jeers 361-.Z SLUDGE CHARACTER=ZATZON

Refe.-ence: Lettar, October 19, 1976, A. L.
Dressen to D. T. Crawley, same

subject
e

The re a " d let'.e: is the last correspondence.e.ence
Z can locate on the subject program.

" A review of Ms. k. Louise Dressen's notes shows
a few analyses that "have-not yet been report.tiT •
A check with 222-5 personnel responsible for
atomic absorption analyses revealed no samples
had been submitted for Na, Cd, Fe, A', or Si

analyses. Oxygen analysis was requested from
14anford Engineering; Development Laboratory. How-
ever, they report no method available for radio-
active sample_ •

Completed co=e sample analyses are shown in Table
Z, attached.

Preparations will be _ade to handle future samples
as expediently as possible. Please contact me £g

you have questions concerning this work.

DGBzps

I Art.

cos w/art...
RE Fe It
MR Fox.
DG Ha=low

A'-:Rinkson

DC Lin i

Ii Process _ide<_ "

File



section VolUme Pu Concen_rat!0n, g/1 ......

• solie_ _ ,,S_lte,,, Xn slua_eNumber _ _

3 *45.6 0.20 0.097

5 21.8 0.72 0.157

*A footnote indicated this sample was not completely dry
after four days.

SAHPLES RUN BY HEDL

Section C S Cl N

Numbe.r-. Wt,'% - Wt.._ - oo,..._m.m..- oo_ ....

" 2 2.08 0.081 310 7,500

4 0.57 0.045 180 1,500

t! 6 1.17 0.056 280 3,000
o

EMISSION SPEC. ANALYSES OF SECTION 4 (oom)

A1 60,000 Ga 80 Si 5,000

B I0 K 3,000 Sn 20

Be-" I0 _g 19,0GO Ta 400

Bi 50 Mn 400 Ti 150

• Cd " 50 Mo 300 V 200

. Co 1,000 Na 50,000 W 400

Cr 800 Nb 160 Zn 5,000

" Cu. 2,500 Ni 2,000 Zr 160

. Fe r 40,000 Pb ? 200

i
!
I
i

!
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Internal Letter RockwellInternational

ore: )4arch1, 1983 No:. 65950-83-850 "

TO: (No,_,. O,o,,t,,at,_. #nleenal_te,) FROM: (Neme.OtgllnSIMN)/_. Inlemml40'rite||. Phonel

. S. S. Kepharl: . ,1. G. Rtddelle
• • SIS UnltlTF&EPC

• 3-1134

so_j.o,:._ VAULTSUMPINTRUSIONPATHELIMINATION

Peryourrequestof Februaw28, 1983,thisletterwllloutlinesteps
be takento insurethatthe liquidIntruslonpathinto_ Vaultsumps

. 001 and00Z has beeneliminated.
e

Sumpliquidlevelsin_ Vaultwillbe measuredperiodically,at TF&EPC's•
request,to insurethatno liquidlevelincreasehasoccured.Periodicr
sumpliquidlevelmeasurementswillcontinueuntilthefacilityis
isolatedunderprojectB-231. Any sumpliquidlevelincreasewill be
investigatedby TF&EPCand thesourcewillbe eliminated.

Presently,the onlyintrusionsourceIdentlfledis the U Plantstack
drainand provisionswillbe madeto eliminatethatpath.

)

SIS Unit/TF&EPC

/dGR:ra

cc: G. F. Boothe
J. E. Perham
F. E. Boyd
J. A. Bates
B. F.Weaver
R.A. Van Meter_V
C.M. Walker

P

.. o

• . °
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• . ." F_eralguilding SEP_ _9_ _.¢.,,)_

_lephone 509 942 7411 i

U. S. Atomic Energy Commission _ _/_
Richland Operations Office
Richland, Washington 99352

Attention: Mr. A. G. Fremling, Manager

Subject: WASTE STORAGE TANK LEAK DETECTION
METHODS AND CRITERIA
Contract AT(45-I)-2130

References: (i) Letter, August 16, 1973,
R. L. Ferguson to L. M. Richards,
"Status Report on Atomic Energy
Commission Recommendations"

(2) Letter, August 17, 1973,
L. M. Richards to R. L. Ferguson,
same subject

Gentlemen:

The Atlantic Richfield Hanford Company has been
reviewing and revising operational controls for
monitoring the integrity of the 200 areas waste
storage tanks since the Tank 106-T leak incident•
In a_dition to these actions, ARHCO has initiated
studies to establish new technical criteria for
leak detection, based on our bestassessment of
current capabilities, and to upgrade leak detection

capability in a systematic manner whereby the maxi-
mum gain can be obtained in the minimum time.

Battelle-Northwest personnel were asked to consult
with ARHCO, and leak detection studies were

requested. The BNWpreliminary reports were
reviewed by ARHCO, and were incorporated with, and
reinforced by, internal ARHCO analyses on liquid-
level measurement, dry-well monitoring, and
material-balance techniques• These Studies are

continuing, and changes of criteria for leak detec-
tion maybe possible when the detailed investiga-
tions are completed -

During the interim period, before new criteria are

" implemented, limits on tank farm primary leak
• •
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U. S. Atomic Energy Commission
Attention: Mr. A. G. Fremling '"
Page 2
_:. •" ".;3

detection measurements have been established for

all categories of tanks. _hen these limits are
reached, the Manager, Manufacturing Department, and
the Manager, Operations Support Engineering Depart-
ment, are notified that the leak detection limit

has been reached. These managers have the respon-
sibility for determining the corrective action to
be taken, and will carefully consider the available

data prior to ordering partial or complete pumping
of the suspect tank.

The notification limits for the four present waste
storage tank categories are listed as follows:

• The static storage tanks are monitored by the

Food Instrument Company (FIC) electrical
continuity liquid-level instrument as the
primary leak detection control. In-tank
repeatability of these FIC gauges is about
+0.25 inches. These liquid levels are pres-
e--ntly being manually read and recorded once
per shift, but the automatic data acquisition
system, which is being tested in the 200 East
Area, should be operational in both the 200
East and 200 West areas by October i, 1973.

Unexplained discrepancies of greater than 0.5
inch (equivalent to 1,375 gallons) from base-
line levels in these static tanks are required
to be promptly reported, for corrective action,
to the responsible department managers. The
electrode tape manual gauges and dry-well

• readings are used as backup to the more accurate
FIC gauges, and are monitored monthly or as

requested to supplement FIC gauge data.

. The static bottoms tanks are monitored by
manually-operated electrode tape gauges as the
primary leak detection control mechanism. In-
tank repeatability of these gauges is +0.5 inch.
The liquid levels are read once per shift, and
an unexplained discrepancy of greater than one
inch (equivalent to 2,750 gallons) is required
to be reported to the responsible department
managers for pumping decision• The _ry-well
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U. S. Atomic Energy Commission
•Attention: Mr. A. G. Fremling _/

Page 3
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monitoring readings are used as a backup to the
liquid-level monitoring and are taken on a
weekly or monthly frequency•

• The operatinq bottoms tanks are monitored by
calculating the overall material balances around
the evaporator system on a daily basis.
Material-balance discrepancies of more than 3.5
inches (equivalent to 9,600 gallons) must be
reported to the responsible section managers,
and accumulative discrepancies indicating
potential loss of ten inches (equivalent to
27,500 gallons) are required to be reported to
the responsible department managers, for evap-
orator shutdown, in order to allow for static

tank liquid-level monitoring of the suspect
tanks pending a decision for pumping• The dry
wells surrounding these tanks are used as a
backup to the material-balance calculation and
are monitored on a minimum weekly frequency.

• The only boiling-waste tank now containing self-
boiling waste (101-AY) l_rotected from leak
release by double-wall construction. The pri-
mary leak detection mechanism for this tank is
the continuous monitoring of the annular space
for radioactive solutions, which would indicate
failure of the inner liner.

The remaining tanks in this use category contain
strontium siudge and/or nonboiling supernatants.
The primary leak detection method for the tanks

• in this use category in the SX and A farms are
the horizontal laterals drilled under the tanks•

The primary leak detection mechanism for th_
tanks in the AX farm is the grid system sump
measurement and alarm equipment•

The la4rals 'in the SX and A farms are monitored
on a d_ily-to-weekly basis, depending on radio-

- activity and location• The responsible section
managers are notified immediately when radiation
levels increase• The maximum undetectable leak

for this system has been calculated at 5,500
gallons, which is equivalent to a two-inch loss
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U. S. Atomic Energy Commission
Attention: Mr. A. G. Fremling ,,
Page 4

of liquid. The grid-drainage leak detection
pits in the AX and AY farms are checked twice
per shift. The responsible section managers
are notified immediately when liquid levels or
radiation readings increase. In the AY farm,
the tank annulus liquid levels are recorded once
per shift, and supervision is notified immedi-
ately in the event of system alarms or recorded

liquid-level increases. The responsible depart-
ment managers are notified for decision as soon
as the recorded increases are verified by the
responsible section managers.

The backup leak detection system for these tanks
is the liquid-level measurement taken once per
shift, and the dry-well monitoring reading taken
on a weekly or monthly frequency.

The dry-well system is no longer considered to be
the primary leak detection method for any tank cate-
gory. The measurement capability of the dry-well
system in place around bottoms tanks was evaluated
by BNW, and the calculations were refined by ARHCO
experts, taking into account the most recent geologi-
cal and hydrological data. The average volume of a
maximum undetectable leak for all tanks presently in,
or available for, bottoms loop service is 51,000
gallons, and ranges from 14,000 to 145,000 gallons.
While small leaks can be, and have been, detected by
the dry-well monitoring system, when the leak is a_
near the dry well, the possibility of large un-

. detected leaks still remains. To some extent, the

- large maximum undetected leaks are a result of in-
sufficient wells around tanks, but, additionally,
the present asymmetric placement of the wells allows
large areas for leaks to remain undetected. With
symmetrical spacing of wells around tanks, the maxi-
mum undetected leak calculation results are as
follows.
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Maximum Undetected Leak

Number of Symmetrical (gallons)

" Dry Wells 200 East 200 West

2 168,000 ii0,000

3 64,000 43 ,000

4 30,000 20,000

5 17,500 ii,500

The asymmetry of dry-well placement was caused by
the incremental drilling over a period of years,
with each drilling aimed at obtaining the maximum
benefit for the least cost, and by drilling around

existing equipment• It should be noted that once

a given number of wells are drilled symmetrically
around a tank, the maximum undetected leak can only
be reduced by doubling the number of wells around
the tank.

In the dry-well monitoring system, the number of
wells would have to be approximately doubled to
reduce the maximum undetectable leak to i0,000

gallons. However, seven additional dry wells lo-
cated near four of the waste tanks would reduce
the maximum undetectable leak from the 145,000

gallons, cited previously, to 75,.000 gallons. We
are continuing a program to improve the dry-well
monitoring system as a backup leak detection
mechanism. Our aim will be to lower the maximum
undetectable leak, through careful placement of

. additional wells.

Both the BNW and ARHCO studies indicate the dry
wells should be monitored as frequently as possible,
in order to limit the leak volume. However, it is
not feasible to monitor all the bottoms loop tank

dry wells more frequently than once per week with
existing or ordered equipment. If leaks are indi-
cated in a particular tank, by the primary leak
detection system, the dry wells associated with
that tank are monitored on an accelerated schedule.

Investigations to improve dry-well monitoring equip-
ment and procedures are continuing and will possibly
allow some increase in monitoring frequency.
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Additional programs are under way to improve leak
detection methods• Additional FIC gauges are being
procured and installed in boiling waste and bottoms
loop tanks for evaluation. Battelle-Northwest
will provide assistance to ARHCO, through detailed
investigations of commercially available liquid-
level sensors for crusted liquids, material-balance
techniques for evaporator systems, modifications to
provide for liquid-level gauge failure notification,
and dry-well monitoring capabilities. Waste tank
inspection is being evaluated by Westinghouse
Hanford Company's nondestructive testing group•
Such inspection, if available, could determine

possible leakers or identify probable leak levels
before refilling tanks with waste solutions.

You will be kept advised of the Progress of the
above-mentioned studies and other ARHCO evaluations,

and notified of any change in the decision criteria
listed.

Very truly yours,

ORIGINAL SIGNED BY

L., M. RICHARD$

L. M. Richards
President

LMR: GEB: ap

cc: RL Ferguson, AEC-RL

bcc: MD Alford
GE Benedict
GL Borshe im

_ FaulhaberJ Larkin 12)

WD Luening
CW Malody
LM Richards (2)
HP Shaw
AE Smith
PW Smith

JA Teal (2)
JH Warren
DD Wodrich
Central File
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" dlIbInternal Letter RockwellInternational
oat,. May9, 1983 No . 65453-83-137

TO: ,N._,. o,l..,_,,,e,,. _ef,,_,__.,,l FROM: _N.me.O,_.-,.O,*.....,._ AU,.,,, P_'*a
•J• G. Rlddelle . H. T. Oansky
•Process Engineering . Separations ProcessDevelopmentUnit
.2750E/All9/200 East . 222-S/MO-037/200West

3-1571 =

suaj.¢t:.WRVault Samples

Two samplesfrom the WRvault were received by the Separations Process
DevelopmentUnit (SPDU)at the end of February, 1983. The sampleswere
labeled 001-gR-Sumpand 002-gR-Vault. Both samples had a thin layer of
"gray fluff" on the bottomof the samplebottle, as well as somesand•
The "gray fluff" was easily suspendedwhenthe samplewasagitated. As
per your request, the sampleswere analyzed for various components. The
anal.vttcal results are shownin the attached table.

Please call if you have any questions or coments.

• M. T. dansl
SeniorChemist

MTJ/naj

Attachment

CC"
IB

J. F. Albaugh
R. B. Bendlxsen
J. S. Buckingham
O. L. Hertlng
S. J. Joncus
R. D. Wojtasek
File Code: WB621
Process Aids
Letterbook

D-17



WHC-SD-EN-ES-040,Rev.0

Content of WRvault Samples

Component Concentration

001-WR-Sump 002-WR-Vau1t

Total Beta (uCt/L) 612 77.6

Total Alpha (uCt/L) 2.0gxl0 "2 <3.26x10"3

Cs137 (_Ct/L) 1.50 5.27

Sr90 (uCt/L) 187 57.3

Pu (g/L) 1.18x10"6 7.22x10"7

• U (g/L) 2.66xi0"4 3.14xi0"3

Th (g/L) <2.7x]0"4 <2.7xi0"4

NO2 (molar) 0.0198 8.96xi0"5

NO3 (molar) 0.286 O.ll4

pH 7.73 8.75

SpG 0.991 0.983.
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.. AtlanticRlcllfleld HanfordCompany  pr.
Date: September 22, 1976

To: E.J. Kostanctc

Subject: WASTETANKSURVEYSTATUS

References: (1) Letter, June 19, 1974, O. J. Elgert to
G. T. Stocking, "Waste Tank Survey"

t

(2) Letter, ,January 22, 1975, J, F. Getger to
G. C. Oberg, "Pumping Out Two 231-W-151
Tanks"

February 2, 1976, R. E. Felt to
(3) Letter, "Dispositionof Tank 241-Z-D. G. Harlow,

361 Plutonium"

(4) Letter,March 9, 1976, H. P. Shaw to
O. J. Elgert, "Status: Disposalof Redox
OrganicWaste"

(5) Letter,June 21, 1976, D. A. Dodd/W.H.
Price to D. C. Bartholomew,"241-Z-361
Tank Sludge"

(6) Letter,August 23, 1976, R. L. Walser to
D. A. Armstrong,"PumpSelectionand Pro-
curementfor Tanks 361-B, 361-T, 361-U
and CX-70"

(7) Letter,September16, 197B, R. L. Walser
to File, "Criteriafor Characterization
of Waste Tank SurveySolids"

u

Per D. C. Bartholomew'srequest,a study of the tanks and
sumps includedin the referenceI waste tank survey with
the primarygoal of compilingpertinentinformationhas
been completed. In summary,the recommendedaction plan
for most of these tanks and sumpscontinuesto call for
samplingthe llquid contents,removingand neutralizing(if
necessary)the supernate,characterizingthe solids,iso-
latingthe tanks and sumps, and storingthe solids in-situ
until final dispositionplans are determinedand funded.
The overall statusof each item in the plan is discussed
below. This is followedby a detailedstatus listingfor
each tank grouping,which is then._hownin summaryfoF_ in
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Table I. Analytical results are presented tn Table II.
Future questions regarding this programshouldbe addressed
to the responsible engineers, 0 T Crawley (2-2545) for
Tanks216-Z-8 and241-Z-36; and'O•'E. Mtrabella (2-2961)
for all others.

STATUSSUMMARY
ii i i i i

• . .The liquid contained in accessible tanks and sumpsother
than the O04-URTankhas beensampledand analyzed.

. The supernate from Tank 216-Z-8 and all but 200 gallons
of a starting 30,000 gallon supernate volume from 241-Z-
361 have been removedto an undergroundwaste storage
tank• The initialremovalof supernatefromtheBXR,
TXR and UR Vaultshas beencompleted.As discussed
later,thiseffortmustbe repeatedinmanycases.

• The solidscontainedinTanks231-W-151#2, 216-Z-8and
241-Z-361havebeencharacterized•Initialsolidssam-
plesfromTanks241-CX-70and 241-U-361havebeen
analyzedand taken,respectively.Reference7 recom-
mendedcoresamplesto be takeninthe lattertwoand
othertanks.

• Isolation plans and schedules for these tanks and sumps
are to be included in the overall isolation-stabilization
plan to be submitted on October 1, 1976, Action taken
and timing will dependon budget, manpower,and priority
considerations.Currentindicationsare thatisolatlon
workon allbut leakertankswillbe doneon a project
basiswithactionnotexpecteduntillatecalendaryear
1977 or beyond.

• In-sttu storage of solids has beenaccepted as safe for
an indefinite interim period.

• Final disposition of the solids contained in these tanks
and sumpshas not beendetermined, nor is the question
currently being considered by the Hanford WasteEngi-
neering Section.

STATUSDETAILS• .i

BXR_TXRand URVaults
o,m

. . Tankswere usedduring the uranium recovery program1.
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, No actton has been taken wtth respect to the 004'-URTank,
' which ts not contaminated.

. Liquid samples from the other ten tanks and ten sumps
have been ana1yzed.

, Characterization of contained solids is required. Per
• reference 7, core samples are needed from the four BXR

Tanks, three BXRSumpsand the 001-UR Sump.

. Since pumpingor Jetting to a minimum heel, the ltqutd
levels for the sumpsor tanks listed below have increased
sufficiently to require a second supernate removal opera-
tton.

• Sumps ,, Tanks '. '

OO1-BXR 001-TXR OO1:BXR
002-BXR 002-TXR 002-BXR
O03-BXR O02-UR 001-TXR
011-BXR

• The 002 Sumpsreceived drainage from the 151 diversion
boxes in the respectiveareas. Reroutingof these drain
lines has been estimatedto cost $25,000or more each•
Abandonmentof the boxes may be possiblebefore the work
can be completedby projectaction•

• Liquid levelincreases In other sumpsare believeddue to
surfacewater in-leakage•

• About 2,000 gallonsof water added to the O02-BXR Tank on
December31, 1974, was not ren_ved.

• The liquid level increasein the OOI-BXRtank occurred
duringMay and June 1976.

: IncreasesIn the O01-TXRTank 11quldleveloccurred on
March 18, lglS (plus 6.5 inches) a6d July 24, 1975 (plus
4.25 inches).

• The three vaults have a total of 18 incoming process
11nes to be blankedduring the Isolationprogram• '.

Orqanlc Storaqe.Tanks141-S and 142-S
•w - a,a,

• Tanks contain hexoneused during operationof the'-Redox
Plant.
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• Liquid hasbeensampledandanalyzed.

• A WasteSolidification Eng|neertngDesign Study (refe-
rence 4) |ndtcates the Integrity of each tank ts good.

• Leasedratlroad t_nk'cars ,tll be modt'ftedonstte for
contingencylntartm storage vessels.

' . •Workorder for modtftcat|on'of load-out factltty and tank
cars has been_ttten by D. L. Merrtck.

• _xtmum tank car'storage period currently allowed ts
etght weeks.

. Procedurefor transfer to tank cars requires Tank Farm
Operations approval for tssue.

. Actton on plan to brtng tanks from 183-D for underground
Installation as long term storage vessels ts betng delayed
by TFOpendtngevaluation.

. Methodfor organtc dtsposal ts required.

"361-B_ T_ u LOw Level _/aste Settltnq Tanks

• Lowlevel wastes from the respective facility passed
throughtanks on way to crib.

• Liquids have beensampledand analyzed.

. Supernatein 361-U requires neutralization.

• Selection andprocurementof pumpfor supernate removal
from tanks requested in reference 6.

. The procedurefor supernatetransfer to an underground
waste storage tank.via tank truck requires TFOapproval.

. Core samplesof solids from all three tanks are required
per reference 7..The tnJtJal solids samplehas been
taken from 361-U.-<" • ......

• Inlets to 361-B and361-T are capped. Inlet to 361-U to
be capped.

• 5oltds to rematn tn place. . --
• _ o4

-- . Surveillance maybe discontinued after transferring super-
nares andcapptng tnlet lines.
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241-CX-70n 71, 72 Ta_nks

• Tanks were used tn conjunction wtth operation of the Hot
Semtworks Facility. .

• Liquid samples have been analyzed•

• CX-71 conta.tns limestone with a minimum supernate heel•
• CX-72 also has a minimum supernate heel•

• Inlets to all three tanks are blanked•.

• Surveillanceof CX-7l and CX-7;!is not required.

• The initial solids sample from CX-70 has been analyzed,
A core sample from the tank is required per reference7•

o.,

. No solids sample from CX-71 is required.

. A grab-typesolidssample is required from CX-7Z.

• The supernatetransferpump used in the 361 B, T, and U
Tanks will also be used in CX-70.

. A computer programbased on the reported fissionproduct
contentof CX-70 supernateindicatesunacceptablyhigh
radiationreadingswould be expectedfrom a full tank
truck. Another samplewill be requestedfor analysis.

. An alternatepumpingroute requiringextensiveprepara-
tion work is being planned if the tank truck cannot be
used for CX-70 supernatetransfer•

301-B, C, T and U Catch Tanks

• These four active tanks receivedrainage, primarily
flushesand surfacewater run-offfrom the 152 and 153
diversionboxes in the respectivetank farms.

. Liquid samplesfrom all four tanks have been analyzed.

• Tanks are pumped as requiredto maintain acceptableliquid
levels•

270-E-1 and.IW NeutrallzerTanks

. Tanks contain limestone kith 4_tntmumsupernate hee'$.
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• Samplesare not required•

• Surveillanceof the tanks is not required•

• Bypassingof the 270-W Tank requiredprior to operation
of the UO3 Plant.

• Blankingof the inletto 270-E-I is required•

Z Plant Sillca Gel Tank (216-Z-B)

• Tank was used as a settlingtank for the Recuplexfeed
filter back flushes.

. Supernatehas been sampled,analyzedand removed.

• Solids have been characterizedand will remain in place
for interim period.

• Tank has been isolated•

216-Z-361SettlingTank

• Tank was used as a settlingtank for 234-5 Buildingsalt
wastes.

• Supernatehas been sampled,analyzedand removedexcept
for about 200 gallons.

. Selectionof a method for removingthe remainingsuper-
nate (eitherpump or evaporation)expectedthismonth.

• The pump previouslyrecommendedfor removalof the
remainingsupernateis onsite.

• Solidscharacterizationwith primaryemphasison pluto-
nium concentrationis near completion.

• The referenceS study indicatesthat, in the worst case,
a tank leak would result in the releaseof up to 30
volume percentof the sludge in a six meterradius•

. The solids will remain in place for an indefiniteperiod.

• Methods for the recoveryof plutonlumwere studiedper
reference3. . --

• .=. ,.Q
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BIN 231-W,151 #1 and #2 Waste Oisposal Vault Tanks

• The tanks were used for neutralizing 231-Z Building wastes
prior to disposal to a crib,

• Supernate samples have been taken and analyzed,

• Solids contained in the 12 tank have been sampled andib

"analyzed,
\

• Tanks are under Battelle-Pacific Northwest Laboratories
,_ .. surveillance,

'_ _'_" , Inlets to both tanks are disconnected,
,.b •

• _ . Atlantic Richfield Hanford Companyprepared a cost esti-
mate (reference 2) of $22,400 for pumping out the tanks.

• Battelle indicates the tanks will be emptied within the
next year.

BNWCritical Mass Laborat.or/ Waste Holdup Tank

• Acti re,

• Under BNWsurveillance•

205-SG-1 Column) SG-2 Tank and Sump

• Columnused for silica gel _reatment of Redox uranium
product,

• Tank used for neutralization of silica gel regeneration
wastes,

• Columnwas regenerated and flushed during Redox deactiva-
tion,

• Sampling and surveillance of column are not considered
necessary.

• Sumpcontents have been jetted to and sampled in 205-SG-2
Tank•

. Tank Liquid sampled and analyzed.

m
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. Procedure for :letting tank liquid to an underground waste
storage tank is routing for signatures.

RLW:ph

Att.

• cc: w/att.
JD Anderson
DAArmstrong
DC Bartholomew
CD Compton, ERDA-RL
DT Crawley
JF Geiger
DG Harlow ""
MC Jacobs
HF Jensen ..
DL Merrick '.
JE Mirabella_'_
jA Teal
CM Walker
RL Walser

. JC Womack
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