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ABSTRACT

The Mixed Waste TreatmentProject (MWTP)has collectedand analyzedmixed
low-levelwaste data to assist in developingtreatmentcapabilityfor the U.S.
Departmentof Energy's (DOE)wastes. Initialdata on the characteristicsof
mixed waste was obtainedfrom the Waste ManagementInformationSystem (WMIS)
data base, and has been updatedbased on visits to DOE sites where most of the

wastes are generatedand stored. T_e streamsof interestto the MWTP have a
c_rrent inventoryof about 70,000m and a generationrate of about 7,700
m_/yr. The 12 sites with the most significantprocessingneeds are Fernald,
Hanford, K-25 (OakRidge), Idaho NationalEngineeringLaboratory(INEL),
LawrenceLivermoreNational Laboratory(LLNL),Los Alamos NationalLaboratory
(LANL),Oak Ridge National Laboratory(ORNL),PaducahGaseousDiffusionPlant,
PortsmouthGaseousDiffusionPlant, Rocky Flats Plant (RFP),SavannahRiver
Site (SRS), and Y-12 (Oak Ridge). These 12 sites account for about §8_ of the
mixed waste volumes.

The wastes have been assignedto specificwaste characterization
categoriesand a flowsheetthat identifiesapplicabletechnologieshas been
developed. The largestwaste stream category,when consideringthe current
inventoryin storage,is inorganicsolids,with sludges,filtercakes, and
residuesthe largestspecific subcategories. Aqueous liquidsare the largest
currentlygeneratedstream. The other large categoriesare solid organics,
metalswastes, and heterogenouswastes_ Organic liquids,which have been a
major focus, are the smallestof the categories. The major thermaltreatment
units includeevaporators,incinerators,vitrifiers,meta] melters,and off-
gas treatmentsystems.

INTRODUCTION

The DOE has generatedand continuesto generatea significantvolumeof
mixed low-levelwastes at 30 differentsites acrossthe country. These wastes
are generallygoing into interimstorage and need to be treatedto allow their
disposal. The MWTP has been establishedto coordinateDOE's effortsin mixed
waste treatment. The primaryobjectivesof the MWTP are to select,integrate,
operate,and deploynationallya set of technologiesfor mixed waste
treatment. The projectwill identifyapplicab_ technologiesand then aid in

a Pacific NorthwestLaboratoryis operatedby BattelleMemorial
Institutefor the U. S..Departmentof Energy under Contract DE-AC(16-76RLO
1830.
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selectingthe best set of alternativesfor an initialprototypetreatment
facility. Multipletechnologieswill requirethe integrationof variousparts
of the treatmentsystem into a total overallflowsheet. The integration
processwill need to considerthe specificproblemsat each site and the
appropriatemethod to balance the varioussite needs intothe prototype
treatmentfacility. The initialplant will serve as a standardization
facilityfor subsequentfacilities,and will providethe opportunityto
improvethe design and operationof the treatmentsystems. The scope and
status of the MWTP is describedin Colemanet al (1).

An initialfunction of the MWTP has been to identifythe characteristics
and volumes of mixed low-levelwastes. These data are neededto select the
treatmenttechnologiesand identifythe treatmentsites. Severaldata bases
and reportshave been preparedduring the past severalyears. The major DOE
data base for hazardouswastes,calledthe Waste ManagementInformationSystem
(WMIS),is maintainedby HAZWRAPat Oak Ridge. This data basewas first
developedfor a report entitledthe NationalReporton ProhibitedWaste and
TreatmentOptions, completedby DOE in 1989 in responseto the Rocky Flats
FederalFacilitiesComplianceAgreementwith the U.S. EnvironmentalProtection
Agency (EPA). lt was used for developmentof the DOE Case-By-CaseExtension
ApRlication(3) that was recentlysubmittedto the EPA. lt is also the major
source of informationon mixed low-levelwastes for the DOE's IntegratedData
Base Report (4). Althoughthese reportscontaina detailedlistingof the--'-

_ wastes, they did not containsufficientinformationfor the MWTP. While the
sites have made substantialeffortsto identifyhazardouscomponentsin the
wastes, informationua the waste matrix is often lacking.

DATA-GATHERINGACTIVITIES

To obtain more detailed informationabout the wastes,the MWTP has
sponsoredvisits to the major DOE sites to enhanceand updatethe information
in the WMIS. New informationobtainedfrom the visitsis being used to update
the WMIS data base. However,much of the desiredinformationwas not
availablefor many streams. Informationon waste characteristicscontinuesto
evolve as regulationsgoverningwaste generation,storage,treatment,and
disposalare better understood. The qualityof the data continuesto improve
as the sites completecharacterization,classification,and treatment
activities. The data also continueto be regroupedbased on the definition
and groupingsof waste streamsby the varioussites. With the currentstate
of information,it should be recognizedthat the informationreportedin this
paper will change as better informationbecomesavailable_

LOCATIONSAND VOLUMESOF WASTE

The existingdata have been sorted by site and aggregatedas total
current inventoryand expectedtotal generationrate. lt is very difficultto
projectthe future generationrate of waste streamssinceDOE programsare
continuingto change and sites are successfullyimplementingwaste
minimizationactivitiesto reducefuturewaste generation.

The data for inventoryand generationrate are listedby site in Table 1.
Four major waste streamshave been omittedfrom the data base since they are
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anticipatedto be treatedin dedicatedfacilitiesand the MWTP interest in
waste volumesneedingtreatment. Two streamsare at the Hanfordsite, where
much of the single-shelland double-shelltank wastes are classifiedas mixed
waste. These two _treamsare the largestDOE mixed-w@stestreams and amount
to about 218,000m_ of existinginventoryand 13,000 m_/yr of annual
generation. A grout treatmentfacilityhas been establishedat Hanford to
treat thesewastes and preparethem for disposal. The third waste stream of
about 27,000m_ is composedof two types of waste, a cementedand a raw
sludge,from the waste pond at the K-25 site. Under evaluationis the ability
of the currentlycementedmaterialsto meet the RCRA disposalrequirements

withoutfurthertreatment Treatmentcapabilitywill be n_eded for theremainingraw sludge,which has a volumeof about 11,500m_. The fourth waste
stream is the "Qondcrete"at the Rocky Flats site. This stream,with a volume
of about 5000 m_, is currentlybeing treated.

PLACE TABLE 1 HERE

The 12 sites with the most significantprocessingneeds are Fernald,
Hanford,K-25 (OakRidge), INEL,LLNL, LANL, ORNL, PaducahGaseous Diffusion
Plant,PortsmouthGaseousDiffusionPlant, RFP, SRS, and Y-12 (Oak Ridge).
These 12 sites accountfor about 988 of the mixed waste volumes. Figure I
shows the relativecurrent inventoryand generationrate for the largest
sites.

PLACE FIGURE 1 HERE

INEL currentlyhas the largestinventoryof waste. The wastes requiring
treatmentare expectedto resultfrom the reclassificationof currently stored
TRU wastes that were shipped fromRFP. The reclassifiedwastes are those with
less than 100 nCi/gof TRU. Y-12, SRS, and K-25 are the other sites with
significantcurrentinventories. INEL also has the largestgeneration rate as
the resultof one large streamthat they currentlyplan to evaporate and treat
with their interm@diate-levelwaste. Withoutthat stream, INEL'sgeneration
rate is only 31 m /yr and they are one of the smaller waste generation sites.
Likewise,the high generationrateat SR_ is from aqueouswaste streams. It
is not expectedthat these streamswill continueto be stored as high volume
aqueousstreamsbut rather that theywill be treated and appear as
concentratesor sludgesin the future.

WASTE CHARACTERISTICS

To developadditionalinformationabout the wastes, each stream has been
assigneda waste matrix category. The first digit of the code assigns the
waste stream to one of seven major treatmentcategories: aqueous Iiquids,
organic liquids,inorganicsolids,meta] wastes, organic solids,heterogenous
wastes,and potentialproblemwastes. The division betweenaqueous and
organicliquidsis the 1_ organiclevel in reflectionof the Resource
Conservationand RecoveryAct (RCRA)requirements. The inorganicsolids have
a high residuelevelfollowingthermaltreatment. The metal wastes represent
nearlypure meta] streamsthat may requirespecific treatmenttechnologies.
The organicsolidsare generallythose that are predominatelya solid organic
or combustiblematerial. The inorganicsolids and organic so]ids are divided
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betweenwet and dry solids since that divisionmay be importantfor some
processoperations. The heterogenouswastes are the most difficultto treat
and containmixturesof inorganicsolids,metals, and organic solids, lt may
be desirableor necessaryto separatethe heterogenouswastes into Lhe other
three types of solids for processing. The last category containsthe
potentialp1_blemwastes. These wastes need further evaluationto allow their
incorporationinto one of the other categoriesor to determineif specific
processesare neededfor them.

The relativequantitiesof major categoriesof waste are shown in Figure
2. The inorganicsolidshave the largestcurrent volume. The other large
streamswith nearlyequal amounts are the meLal wastes, organicsolids,and
heterogenouswastes, lt is interestingto note the relativelysmall volumeof
organic liquids,which have been a primary focus of much of the previous
Office of TechnologyDevelopmentactivitiesfor mixed wastes.

PLACE FIGURE2 HERE

As shown in Figure3, the seven categorieshave been furthersubdivided
by the MHTP to provideadditionaldetailson the type of materialsthat need
treatment. Eachwaste stream has been generallyassigned to a specific
subcategory. Wasteswith multiple characteristicsor that could not be
definedwithin a subcategorywere generallyassignedto the major category.
For example, if the waste is acidic (WLI0)and contains a toxic metal (W150),
it is simply includedas an aqueousliquidwaste (WIO0). Likewise,a large
metal stream existsat INEL that cannot be separated into ferrousand
nonferrousstreams. This stream was included in the "W4OO-MetalWaste"
stream. These types of assignmentsresulted in wastes for the major
categoriesof WIO0, W400, and W600, but not the other major categories. A
prioritywas assignedto wastes with mercury, lead, or PCB content. Wastes
with one of these componentswere groupedtogether in those specific
categoriesregardlessof other categoriesthat they could potentiallybe
assignedto. The volumesand generationrates on a national scale for each of
the major categoriesand subcategoriesare shown in Table 2.

PLACE FIGURE 3 HERE

PLACE TABLE 2 HERE

The subcategories,as noted in Figure 3, provide additionaldetailsabout
the material and the relativequantitiesof waste. The highestvolume,
currentinventorysubcategoryis W311 (sludges,filter cakes, and residues).
Materialin thiscategoryis generallygeneratedfrom waste water treatment.
The other large subcategoriesare cementedsludges;metal wastes;dry organic
solids;and construction,cleanup, and processdebris. It can be noted that
aqueousacidicwastes amount to nearly half the current waste generation.
Significantaqueousstreamshave been classifiedas mixed wastes at both INEL
and SRS. The largestpotentialproblemwaste is also an aqueouswaste with
some tritiumcontamination. Furtherevaluation is needed to determinethe
significanceof the tritiumcontamination, lt can be noted that there are
only small waste volumesfor many subcategories,suggestinga need for
processesthat can treat severalsubcategoriesof wastes ratherthan specific
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treatmentsfor eachwaste category. Also, althoughwastes have been assigned
to a specific category,they will likely containwastes from other categories.
For example, most of the wastes are containedin plasticbags and drum liners
that would be solid organics. The drums may not be readilyseparablefrom the
waste, and so the waste will containthe metal from the drum. Thus, many
waste drums may actuallybe heterogenousby natureof their packaging. It has
also been reportedthat hardware items may have been disposedwithin sludge
drums to minimize the volume of waste shipped. Therefore,the waste streams
are not pure materials,and the processesselectedfor their treatmentwill
need to accommodatevariouscomponents. Characterizationactivitieswill need
to identify such wastes.

The distributionof the waste types at each of the 12 major sites was
also determinedand is shown in Table 3 for both the currentinventoryand
generationrate by major categoryof waste. Analysisof the waste stream
informationfrom each site shows that no two sites have the same distribution
of wastes, and in fact certainsites dominatein differentwaste types. For
the current inventoryof wastes, aqueouswastes are of the highestinventory
at ORNL and SRS; inorganicsolids at Fernald,Hanford,K-2S, LANL, Paducah,
RFP, and Y-12; metal wastes at INEL; and heterogenoussolidsat Portsmouth.
For generationrates, aqueouswastes representthe greatestgenerationrate at
INEL, LLNL, and Y-12; organic liquidsat Fernald,ORNL and Paducah;inorganic
solids at K-25, LANL, and Rocky Flats;organicsolidsat Hanford;PCB wastes
at Portsmouth;and tritiumaqueouswastes at SRS. The variationin waste
distributionamong the differentsites suggeststhat the treatment
technologiesselectedwill need to accommodatemajor changesin the types and
relativevolume of differentwaste streams.

PLACE TABLE 3 HERE

The data on RCRA categoriesand radioisotopecontaminationhave also
been accumulatedto provideadditionalperspectives. The RCRA divisionsare
based on the EPA codes assignedto the streams. The wastes have been divided
into three categories: I) the first categoryincludesprimarilyregulated
organic-containingwastes, but also includescharacteristicwastes such as
reactive,corrosives,and ignitable;2) wastes with heavy metals that require
stabilizationor immobilization;and 3) wastes that are both of the previous
categories. The relativefractionsare shown in Figure4. As can be noted,
over half the existingwastes requiretreatmentfor both reactivesor organics
and heavy metals,whereas about 604 of the currentgenerationwastes will
requiretreatmentfor characteristicor organiccontent. The large fraction
Qf wastes that will requiretreatmentfor both types of contentindicatea
strong need for flexibletreatment,stabilization,or immobilization
technologies. A large fractionof the storedwastes is mixturesof the kinds
of wastes describedas debris in EPA's recentlyproposedrule (5). Here,
treatmentfor regulatedconstituentsis extraction,destruction,and
immobilization. Specifictreatmentsare assignedto waste categories. In
cases of mixtures of waste debris categories,a seriesof processesor a train
of treatmentprocessesmay be needed to meet the regulations.

PLACE FIGURE 4 HERE
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The majority (about90_)'of the wastes has been categorizedaccordingto
the waste'sradioactivecontentbased on the contentof potentially
restrictiveradionuclides.The contentof Pu-238 is viewed as the most
restrictive,then Pu-239;fissionproducts;specific radionuclides,with
tritiumand technetiumbeing the most dominant_and finallyuranium,which was
consideredthe least restrictive. Many streamshave multiplenuclides.
Specificactivitiesfor the nuclidesin many streamswere not available.
Therefore,it was consideredthat any contentof the more restrictivenuclide
would put that streaminto the more restrictivecategory. Obviously,
additionalcharacterizationdatawill show that this approachis too
conservative. The resultsof this categorizationmethod for the application
describedhere are shown in Figure5. As can be noted, the largestcategory
is the Pu-239contamination,with uranium-onlycontaminationbeing the next
largestcategory. Systemstudieswill be needed to determineif separate
f_cilitiesfor uranium-onlystreamsare justified.

PLACE FIGURE5 HERE

PLANNEDIMPROVEMENTSTO DATA

The authors'reviewsof the data determinedthat furtherimprovementsin
data qualityand consistencyare needed. The data would be improvedwith
uniformityin definitionof waste streamsand classificationof specific
streams. Currentlythere are differenceswith respectto classificationof
transuranicwaste, low-levelwaste, and PCB waste streams. For transuranic
waste, SRS and INEL have includedin their estimateof mixed low-levelwaste
volume the <100 nCi/g TRU waste,whereas at Hanford, in the absence of
adequatecharacterizationinformation,all retrievablestoredTRU waste is
still categorizedas transuranicwaste. PCB wastes are not necessarilyRCRA
wastes but are being includedwith mixed waste inventoriesat some _tes.
Resolutionof these types of differenceswould further improvethe data. One
effort in this directionis the use of common classificationsor categories
for both the MWTP and the treatabilitygroupingof wastes as in the "Case-By-
Case" data. These effortswill continueto improvethe qualityand
reliabilityof the mixed waste data. For many specificwaste streams,
additionalreviewis neededto furtherincreasethe amount of information
availableand to resolveapparentinconsistencies.

Environmentalrestorationwastes and decontaminationand decommissioning
wastes from many DOE facilities,which are anticipatedto be of a large
volume,still need to be added to the data base. Treatmentof these wastes
may requirea dedicatedfacilityand unique technologybecausethe expected
volumesof these wasteswill greatlyexceed the volumesof currentlygenerated
and storedmixed wastes.

FLOWSHEETFOR THE MIXED WASTE TREATMENTPROJECT

An initialflowsheetfor the treatmentof the major waste types has been
preparedto identifythe types of technologythat may be needed for mixed
waste treatment. The flowsheethas identifiedpreliminarytreatment
technologiesand alternativesfor processingthe waste streams. The
requirementto destroythe hazardousorganicconstituentof mixed wastes is
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the first objectiveof treatment. The second objectiveis the immobilization
of toxic materialsso they can pass the EPA's Toxic CharacteristicsLeach
Procedure(TCLP)test. A third objectiveis the recycleof materials. While
it is possibleto recyclematerialswithin the DOE system,it is not currently
possible to releasematerialswhich have been classifiedas radioactiveinto
general commerceregardlessof their level of contamination. The abilityto
releasematerialsfrom the DOE systemhas been identifiedas necessaryin
order to significantlyreduce the volume of some materialsthat are classified
_s waste.

Based on the initialcomprehensiveflowsheetfor the MWTP potential
treatmentprocesseshave been identifiedby both DOE's Waste Operations(EM-
30) processordesignersand DOE's Office of TechnologyDevelopment(EM-50)
thermaltreatmentworkinggroup. These groups have identifiedand evaluated
generallyavailabletechnologiestha_ could be appliedto the varioustypes of
mixed waste. The alternativetreatmenttechnologiesfor specificwaste
streamsare shown in Table 4. As can be noted, a wide varietyof technologies
are potentiallyapplicableto the mixed wastes. Additionalevaluationand
testingwill be needed to selectthe best choice and providethe data to
document that choice. Much of that evaluationis expectedto be a part of the
EM-50'sMixed Waste IntegratedProgram,for which planninghas been underway
during most of the past year.

PLACE TABLE 4 HERE

SUMMARYAND CONCLUSIONS

Mixed waste data are being collectedand evaluatedby the MWTP with
HAZWRAPand individualsites. The data have indicatedsevera_important
factors:

• Most wastes are at a few of the 30 DOE sites reportingmixed low-
levelwaste inven*oryor generation,thus a limitednumber of
treatmentfacilitieswill be needed.

• The most significantwaste volumesfor treatmentconsiderations
are the inorganicsolids,with significantvolumesof organic
solids,heterogenouswastes, aqueouswastes,and metal wastes.
Aqueousstreamsare the largestfuturewaste streamto be
generatedat severalsites.

= The types of waste in inventoryand being generatedat each site
are different,and flexibleprocessesare neededto minimize the
numberof treatmentprocessesin the plannedMWTP prototype
facility.

A wide varietyof thermaltreatmentprocessesappearspotentially
applicableto the treatmentof mixed wastes. The selectionof
effectivetechnologywill requireadditionaltestingand
evaluation.
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Table I. Mixed Waste Volume Informationfor the DOE sites

Current Generation
Inventory _ate
(m_ ta_ (m_/Yr)

AMES LABORATORY 0.10 0.10
ARGONNE NATIONALLABORATORY- EAST 0.00 36.24
ARGONNE NATIONALLABORATORY- WEST 9.05 0.95
BETTIS ATOMIC POWER LABORATORY 6.56 0.35
BROOKHAVENNATIONALLABORATORY 15.83 10.65
COLO_IE INTERIMSTORAGESITE 38.77 0.00
FERMI NATIONALACCELERATORLABORATORY 2.10 0.00
FERNALD 3928.70 16.80
GRAND JUNCTIONPROJECTOFFICE 0.06 0.09
HANFORDSITE 2285.98 144.20
IDAHO NATIONALENGINEERINGLABORATORY 26716.26 2758.51
IT RESEARCHINSTITUTE 0.20 1.00
K-25 SITE 7035.50 112.00
KANSAS CITY PLANT 3.73 2.47
KNOLLS ATOMIC POWERLABORATORY 0.00 0.45
LAWRENCEBERKELEYLABORATORY 3.80 0.02
LAWRE_ICELIVERMORENATIONALLABORATORY 134.50 102.00
LOS ALAMOS NATIONALLABORAYGRY 323.93 85.34
MOUN5 FACILITY 40.60 2.00
NEVADA TEST SITE 0.00 48.70
OAK RIDGE NATIONALLABORATORY 1268.16 16.28
PADUCAHGASEOUSDIFFUSIONPLANT 602.96 30.62
PANTEX PLANT 95.47 5.30
PORTSMOUTHGASEOUSDIFFUSIONPLANT 4900.57 3ii.59
PRINCETONPLASMAPHYSICSLABORATORY 0.02 0.01
ROCKY FLATS PLANT 3438.25 423.20
SANDIA NATIONALLABORATORYALBUQUERQUE 0.00 166.80
SANDIA NATIONALLABORATORYLIVERMORE 0.14 0.42 .
SANTA SUSANA FIELDLABORATORY(ETEC) 3.32 0.00
SAVANNAHRIVER SITE 9038.51 1610.65
WELDON SPRINGSITE REMEDIALACTIONS 56.05 0.00
WEST VALLEY 20.00 1.00
Y-12 9972.30 1801.02

TOTALS 69941.42 7688.71
(a) _t, _he nulber of significanb figures sho,n for ¢onsis_ency in calculabio,s exceeds _h, a¢¢ura¢7 of _he data.
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Table 2. Volumesand GenerationRates for Categoriesof Wastes

Code Generation
Current(m3_(a) Rate (m=/yr)Number Mixed Waste Category Inventory

Wt00 Aqueous Liquids 1974.96 249.31
Wl10 Corrosive- Acids 102.00 3726.21
W120 Corrosive- Bases 49.80 22.20
W130 Reactives- Cyanide 2.00 0.30
W140 Reactives- Other 0.00 0.00
W150 TC -Metals 3990.89 197.02
W160 TC-Organics 64.08 68.95
W180 Hg ContainingSolutions 102.08 0.02

Subtotal 6285.80 4264-_0-r

w200 Organic Liquids 0.00 0.00
W210 Non-HalogenatedOrganic 259.09 226.29
W220 HalogenatedOrganic 794.92 112.14
W230 ScintillationCocktails 146.09 26.58
W280 Hg ContainingOrganic 4.48 0.54

Subtotal 1204.5_ 365.5-'--5

W300 InorganicSolids 0.00 0.00
W310 Wet InorganicSolids 0.00 0.00
W311 Sludges,Filter Cakes, & Residues 11812.44 685.33
W312 AbsorbedLiquids 320.71 0.06
W313 Ion ExchangeResins 0.00 0.00
W314 Salt Cakes 127.50 0.00
W320 Dry InorganicSolids 1408.09 0.07
W321 ProcessingSalts 133.33 4.11
W322 CementedSludges 9236.20 250.20
W323 Ash, Dusts, and Particulates 1017.46 36.08
W324 Soils 363.59 38.11
W325 Glass 577.14 8.47
W326 CeramicCrucibles,Bricks,& Media 873.46 1.001

Subtotal 25869.92 1023.43

W400 Metal Wastes 9976.19 36.00
W410 FerrousMetals 0.00 0.00
W420 Non-FerrousMetals 4.80 1.00
W430 Mercury 2.76 0.68
W440 Lead Shapes 754.79 107.98
W450 ActivatedLead 1.29 0.07

Subtotal 1073_ 14_T73

WSO0 Organic Solids 0.00 0.00
W510 Wet Organic Solids 33.34 9.52
W511 AbsorbedCombustibles 113.22 31.08
W512 Paint & Residues 30.81 10.36
W513 Resins 10.00 0.00
W514 Animal Carcasses 0.00 0.02
W515 Sewage Sludges 0.00 0.00
W520 Dry Organic Solids 7731.10 115.30
W521 Wood 0.00 0.00
W522 Plastic& Rubber 74.60 1.40



W523 Paper,Cloth & Rags 3647.97 2.83
W524 Heavy Sludges& Asphalt 142.60 0.83
W525 Graphiteand Carbon 0.00 217.00

Subtotal 1178_ 388.34

W600 HeterogeneousWastes 26.62 6.20
W610 Construction,Cleanup& ProcessDebris7523.94 86.36
W620 Lab Packs 84.27 26.16
W630 Equipmentand Gloveboxes 2.50 3.00
W640 Filters 2058.59 60.63
W650 ReactorEquipment,Exp. Hardware& Fuel 0.22 140.81
W660 Other Toxic Metal Containing Materials 96.77 12.75
W670 Lead ContainingComponentsand Materials 6.62 1.09
W680 Hg Contaminated Materials 109.43 31.96
" Subtotal 9908.96 368.96

W700 PotentialProblemWastes 0.00 0.00
W710 TritiumWastes 36.71 973.87 j_
W720 Pyrophorics 6o11 0.46
W730 NitratedRags an,!_liters 12.48 0.00
W740 UnstableOrganics 0.00 0.00
W750 CompressedGases 8.10 8.10
W760 BerylliumWastes 1.20 0.80
W770 PCB Contaminated 40C4.11 149.45

SubtotaI 4148.71 1132.68

Total all Categories 69941.43 7688.71

(a) Not,s t,he numberof significant, figures shownfor consist,ancy in ¢_lcuiz_,ions exceeds t,he _¢¢uracy of t,he dat,_.



Table 3. CurrentInventoryand Generatio,1Rates at the Twelve Major Sites for
VariousWaste Types

Current Inventory (m3) Total
Site WIO0 W200 W300 W400 WSO0 W600 W700 Site
FERNALD 14 418 2-647 0 151 699- 0 3930
HANFORDSITE i 0 1829 116 187 119 33 2285
INEL 122 4 5052 10152 7328 4058 0 26716
K-25 SITE 112 50 6856 0 18 0 0 7036
LLNL 43 0 0 0 43 49 0 135
LANL 7 70 154 62 10 8 13 324
ORNL 1092 108 63 1 4 1 0 1268
PADUCAH 0 87 476 3 6 2 29 603
PORTSMOUTH 95 39 187 38 3 3926 613 4901
ROCKY ,:LATSPLANT 57 110 2749 50 351 109 12 3438
SAVANNAHRIVER SITE 4740 5 34 293 3632 291 45 9039
Y-12 0 204 5776 0 37 557 3398 9972
Total of Major Sites _ i0--9525--8-2"_1-'6Fr_11715 _ _ B9645

Annual GenerationRates - --(m3/year)
Site WIO0 W200 W300 W400 WSO0 W600 W700 Site
FERNALD "---i- 9 0 0 7 0 0 17
HANFORDSITE 0 0 14 33 53 34 9 144
INEL 2735 3 4 10 0 6 0 2758
K-25 SITE 17 25 65 0 5 0 0 112
LLNL 80 6 2 0 0 14 0 102
LANL i 17 50 12 3 2 0 85
ORNL i 13 0 I 1 1 0 16
PADUCAH 0 25 3 1 1 0 0 31
PORTSMOUTH 38 11 59 15 33 56 100 312
ROCKY FLATS PLANT 1 18 300 29 56 18 i 423
SAVANNAHRIVER SITE 389 191 i 6 0 43 981 1611
Y-12 983 30 501 0 227 20 40 1801
Total of Major Sites _ _ 99---9_ _ _ _

(a) _ the humor of si_ificant figures shorn for consistency in calculationt exceeds the accurst7 of Me data.



" Tabl_,_ - PotentialThermal TreatmentTechnologiesfor Mixed Waste Treatment

__ ...... ,. ,

Waste Stream AlternativeTreatmentTechnologiesi i lm

AqueousWastes with Trace Wet Air Oxidization,
Organics UV-Ozone,

Peroxide-Heat,
Air/SteamStripping,
Thermal Incineration,
ElectrochemicalOxidizatiJrr,
Supercriticalwater Oxidization

Organic Liquids ControlledAir Incinerator,
Fluid Bed T_ncinerator,
Liquid In.iection,
Cyclone Incinerator,
Plasma Torch,
Molten Salt,
Combined treatmentwith InorganicSolids

Heavy Organics Car Bottom Furnace,
PyrolysisUnits,
Treat with OrganicSolids

Organic Solids Rotary Kiln
AgitatedHearth,
ControlledAir,
Multiple Hearth,
ExcessAir,
IndirectFired Pyrolysis,
Plasma Furnaces,
Vitrification,
Slagging Incinerators

InorganicSolids Vitrification,
Rotary KiIn,
Fluid Bed Incinerator,
Slagging Incinerators,
Plasma Torch Furnaces,
Arc Plasma Furnace

_._et,_Wastes Chemical,Mechanical,or Slag
Oecontamination,
Supercompaction,
DirectMelting

MercuryWastes ThermalBakeout
Hg absorber or col!ectionin off-_astrain.

RCRA Off-Gas Treatment SecondaryCombustionUnit,
IndirectHeated,
CatalyticUnits,
Plasma Destruction,
Molten Salt Oxidization,
Microwave InducedPlasma,
Carbon Absor tion

"_" ' i Iii .L ' ' '. f, ,, ,'l,',,' r



Portsmouth

Hanford Other Portsmouth Other ORNL
RFP ORNL Hanford K-25

RFP
K-25

SRS

SRS INEL

Y-12

INEL
Fernald Fernald

Y-12

Current Inventory GenerationRate
70,000 (a3) 7,700 (M3/Y) $92O3O03,3



Metals
Metals OrganicSolids

OrganicSolids InorganicSolids

Liquids

Problems

AqueousLiquids InorganicSolids AqueousLiquids
OrganicLiquids

Current Inventory GenerationRate
70,000 (a3) 7,700 (M3/Y)

$9203003.4
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b

Stabilization Stabilization

or Char.

III I I1' II I P LI

Current Inventory Generation Rate
Stabilization= Stabilizationor Immobilization

Reg. &Char. = Regulated Organicor Characteristic
S9203003.12
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Other (Tc,T) Fission Products Other (Tc, 3")
FissionProducts

Uran

Pu-238 Pu-238

Current Inventory GenerationRate
S9203003.13
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