
1.0 j_

...." III1_

IIIIBN11111'.__---4iilli_





SENTBY: XEROXTelec0pier' 7017; 9-17-93 ; 12:52 ; -* 815 574 988?;# 2

. { ') t, -

GJPO.-M..030--93

Mixed-Waste Treatment--
What About the Residuals?

A Comparative Analysis of ''- <._ :_ _

MSO and Incineration , [J0 [/0 8 [_733

r. c. =,dL. 0 S T I
Chtm-Nuclcaz Oeote.ch,Inc.
U,$. Departmentof, Energy

Grand ]'unction Project8 Office
"The =ubml.ed mammcr_t hal
autho¢e¢tby n contrlmto¢ of the U.S

P. Haas, J. Maclnnis, and C. Maxwell Qo.,.,,.,,._, o=,,=, No _
ACOf-B4OR214OO. kccc¢dwxiP¢,the U.S,

Martin Marietta Energy Systems oo.,,,._, ,.,_ . ,o,,..=,,.-.royfdty-freekconu to _ or reocoduce

U.S.DepartmentofEnergy ,,._ ,o,.,o,,_._._o., orallow omers to closo, for O,S. Governme.!

Oak Ridge National Laboratory :b _,_,.,.-
Oak Ridge, Tennessee

ABSTRACT

Incineration currently is the best demonstrated available technology for the large inventory of
U.S. Departmentof Energy (IX)E) mixed waste. However, molten salt oxidation (lVISO) t=
an alternative thermal treatment technology with the potential to treat a number of thes=
wastes. Of concern for both technologies is the final wast= forms, or residuals, that =tro
generatedby thetreatmentprocess.An evaluationofthetwo technologic=focuseson
I0existingDOE wast=streamsand currenthaz0zdous.w_st¢regulations,specificallyforthe
delistingof"derived-from"residuals,Majorfindingsincludethatfinaldisposalopdonsar_
moresignificantlyimpactedby thetypeofwastetreatedandexistingregulationsthanbythe
qrp¢oftreatmenttechnology;typicalDOn was¢ streamsarenotgood candidatesfor
dellstlng;andmass balancecalculationsindicatethatMSO andincinerationgeneramsimilar
quantities(dry) and types of residuals.

OVERVIEW

The U.$. DepartmentofEnergy(DOE) hasa largeinventoryofmixedwaste(radioactiveand
hazardouscomponcn¢')thatwillrequiretreatmentpriortofinaldisposal.Incinerationis
currentlythebestdemonstratedavailabletechnology(BDAT) formany ofthesewaste
streams;however,an alternativethermaltreatmenttechnology,moltensaltoxidation(MSO),

.... it__i

'Mixed waste Is defl_ed as waste havtng a radioactive waste component regulated under the Atom_ Energy
Act and a huardouz westo componerd regulated under the Resource Conservation and Recovery Aot,
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hassignificantpotentialtotreata certainsegmentofthesewastes[I].The basicMSO

technology,shown inFigur_I,isa noncombustionprocess"combiningchemical
neutralization and thcxmal treatment for the treatment of organically contaminated mixed
wastes, The molten salt, usually sodium carbonate or a blend of other salts, (1) acts as a
disporting rood.turn for both the waste being processed and the. air used in the processing;
(2)enhancestheoxidationrcactlonsand acceleratesthedestructionoforganicmaterial;
(3)enhancescompletenessofthechcrnicalr_acdonsby providingbettercontactovera
relativelylongtimeperiodandprovidesa stableheat-transfermedium thatresiststhermal
surges;(4)neutralizesand retainsacidgasesand,thus,requiresno wet off-gasscrubbing
system;(5)helpsretainsootand charsinthemeltformorn completemacdon;and (6)retains

8_um $oNl
S_um _ C_ Or,sol £t¢.Catty,nile
u Ol_ot$_lta

FigureI.MSO Process

'*Molten maltoxidation Is not a combustion procemmIn the mnventlon_,l sense. Combuotlon uauall F refari to
an oxidation process In which fuel and air are burned at a flame front. The flame front Is located st the Interlace

between a fuel-rich region and an oxygen, or oxidizer.rich, region. The flame mupporla combustion at a flame
velocity that I= characteristic of each fuel-oxidlzer ¢ornblnation, Continued oxidation usually require= a muetalned
flame. If the flame ie extinguished, oxidation of the fuel, even In the presence of the oxidizer, will not continua.

Molten salt oxidation is a combined thermfd and chemical lraatment process in which the fuel-oxidizer
raamtlona occur In oonta= with s liquid matt. Because the salt heat= the reactante and catalyzes oxidation, the
prooema doom not require a flame to Initiate or continue the reaction, In the MSO prooome, the fuel and the oxidizer
(usually air) are not separated but are mixed with liquid ualt in a turbulent salt bed, Thus, molten salt treatment
don not dapenO on a flame to continua the oxidation ptooesa. Moreover, the heat of neutralize|Ion Is rel0ned in
the b_l. Tha total hast of reaction is often sufficient to maintain the operating temperature ¢_ the moran salt bed
without the need for auxiliary fuels,

2
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th= ash and other noncombustible material associa_:l with the waste. These characteflsdcs
potentiallyenable(1)superiororganicdcsm_ctionbecauseofenhancedoxidationeffectsof
thesalt,a longerrcsldcncetime,andmore intimatecontactwithcausticmoltensalt;

(2)potentialforexcellentcaptureofheavymetalsandradionuclldcsbecaus_ofwetting,
encapsulation,andchemicalreactionwiththesaltmelt;(3)re_tionandneutrallzadonof

acidicproductssuchasHCI,HF, 502,and P=Os;(4)rcducM off-gasflow;and (5)solid,
stable,homogeneousresiduals.Off-gastreatmentsystemsuse,d withanMSO unitwould
consistofdryoff.gasunitprocessesthatincludea baghouscfilterandhigh-efficiency
particulateair('I-_PA)film'.

Wastesthathavebccnidcntifie.dasthe mostappropriateforprimarytreatmentby MSO
includehigh-heating-valueorgmicliquids(e.g.,solvents,wast=oils),low-heating-value
liquids(e.g.,chlorinatedorganicliquids),low-ashcorhbustiblesolids,chlorofluorocarbons,
(e,g,,Frcon,Helen),organicsludges,explosives,propellants,andchemicalwader= agents.
Thesesame wastesmixedwith:radioactivematerialsalsowouldbeappropriate.Particleslzs
re,ducdonmay b¢requiredforsomeofthesewastestoreducefeedsir.=toone-elghthinchor
less. Wast_ suchassoils,asbestos,concrcm,grout,anddecontaminationand
de.commissioning(D&D) rubblearcnotpracticalforMSO treatmentbecauseoftheirhigh
inertcontent.

PURPOSE

An importantconcernforanytreatmenttechnologyistheamountanddispositionof
secondary wasm that is gcneratC,d through Theu'catment process. A recentr_port, Mlx,ed.
Waste Treatrnen_---What About the Residuals? A Comparative Analysis of Molten Salt
Oxktation and Incineration prepared by Chem.Nuclear Oeotech, Inc., and Martin Marietta
EnergySystems,examinestheissuesconcerningthefinalwast_forms,orresiduals,that
resultfromthetreatmentofmixedwasteinMSO systemsandIncinerationunits.Finalwaste
formisanimportantissue forthe ultimateimplementationofMSO becausethere hasbeen
concernthattheMSO r_siduals:presentuniquedisposaldifficulties.Developmentofmass
balancesand analysesofregulatoryand finaldisposalissues,particularlythefeasibilityof
delisting, addressthis concern,

Residualwast=comparisons_ mad= betweenMSO and incineratioribecauseDO]_ plansto
useincinerationtotreatmany ofitsmixed wastesandbecausesufficien'[informationabout
incinerationisavailableinthelltcratur¢toperformmass balancecalculations.The intentof

thiscomparativeanalysisisnot:torateone technologyasbetterthananother.Ratingrequires
farmorn informationon a largenumber oftechnicalandnontechnicalfactorsand is

inherentlysit=and wastespecific.Instead,thisanalysisattemptstoprovidea comparisonof
th_two technologiesanddescribethestrengthsandweaknessesofeachfroma technical

(e.g.,mass balance)andnontechnical(e.g.,regulatory)persp_tivo.Othertechnologiesalso
may bo appropriateformixed-wastetreatmentbutarenotevaluatedbe.causeprocess details
arcnotsufficienttoperformmassbalancecalculationscomparabletothoseprovidedforMSO
and incineration. However, from a nontechnical, regulatory perspective, it is anticipated that



SENTBY: XEROXTelecopier 7017; 9-17-93 ; 12:53 ; _ B15 5?4 988?;# 5

final waste fern,: resuhing from all mix_-waste _eatmcnt technologies will face the same
types of regulator), and disposal constraints.

This analysis focuses on treatment of mixed-wast_ because it presents the most significant
obstacles in t_rrns of final w_te disposal for DOE, Issues concerning the treatment of
organic hax.a.rdous waste (with no radioactive contamination), which is an important and
appropriate wa¿te stream for MSO and incineration t_atm_nt, an) a subset of mlxtA-wast¢
m:am'_ent and, therefore, are addressed to a lesser d_grce,

To ensurethattheconclusionsdrawn arcvalid,thereport[2]was reviewedby expertsinthe
thermaltream'_ntfieldandby individualsresponsibleforexisdngorproposedincineration
facilitiesatDOI5 sites.

APPROACH
i

Severalcddcal areassuchasregulatoryissues,inventories,andmassbalancecalculations

wereexaminedtod_terminetheirimpacton residualproductionanddisposal.

RegulatoryIssuesRegardingAcceptabilityofFinalWaste Forms--TheResource

Conservationand RecoveryAct (RCRA) hasthemostsignificantimpacton theacceptability
offinalwasteforms.Wastescanbe deemedhazardousunderRCRA iftheyareehher
cha.ncteristic or listed.Cha._cmrisdcwaste canbeconsiderednonhazardousunderRCRA if

thecharacteristic(ignitability,corrosivity,reactivity,ortoxicity)isremoved.Inthecaseofa
listedwaste,residualsunderthe"derived-from"rulearestillconsidereda hazardouswaste

evenaftertreatmentand mustbedisposedofina RCRA-permJttedhazarclouJwastedisposal
unit.A de!isdngprocedureisavailabletoallowa listedhazardoumwute tobedesignated
nonh_ardous.However,delisdngofwastetreatmentresidualsisdifficultbecauseitnormally
requiresveryexplicitknowledgeofprocessesby whichwastestreamsaregeneratedand
subse.,qucntlytreatedoritrequ_s thatthecompositionofa wastes_am undergoing
treatmentbewellknown,

Typically,DOE wasteswillnotbegoodcandidatesfordclisting(DOE hasneverdclisteda
mixedwaste).The regulationsgoverningmanagementoftreatmentresidualsare more

. dependenton thewastefc_ ratherthanthetype oftreatmenttechnologyused.Consequently,
" nearlyalllistedwastes,mixturesoflistedwastes,andresidualsderivedfromlistedwastes

requiremanagementashazardouswastes.Thisisthecaseregardlessofhow thewastesare
treatedandwhattreatmentlevelsareachieved,Therefore,froma regulatoryperspective,all
treatmenttechnologies,includingtheBDAT fora givenlistedwaste,willresultintreatment
residualsthatarestilldeemed hazardous.Forexample,a tctrachlor_thylenesolventwaste
usedindegreasing(anF.liste.ziwaste)thatwas treatedeitherbyincinerationorMSO would
yieldNaCl astheonlyresidualwaste,yetthisbenignresidualwouldbeconsidereda listed
hazardouswasteunderthe"&rived-from'°rule.Figure2 providesanoverviewofhow the
residualsfrombothincineration(BDAT fororganlc-contaminatedmixedwastes)andMSO
would be consideredundercurrentRCRA _gulations.
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Mixed-Waste Regulations/Policies--Aside from RCRA, the law having the greatest impact
on DOB mixed waste is the Federal Facility Compiiance Act (FFCA), The FFCA requires
that DOE have approved(by the States and/or U.S. Environmental Protection Agency _PA]
that haw jurisdiction overDOE sites) site-specific plans for developing treatment capactrdes
and technologies to treat all mixed wastes to the land disposal restriction (LDR) treatment
standard_by October 1995. The outcome of the FFCA is to force site personnel to add_ss
the mixed-waste issue aggressively and to search for mixed-waste treatment and disposal
capacity.

DOE Office of Waste Management (EM-30) Waste Inventories--To determine the number
- of DOE waste streamsthat EM-30 has responsibility for and which may be appropriatefor

treatment by MSO and/or incineration, the entire Waste Management lqforrnat_on Syst,m--
Waste Profile. Report [3] was reviewed using "best professional Judgment." Although this
type of review yields results of limited accuracy (matching treatment technologies to wasm
streams can only be done on a case.by-c,.se basis after consultation with site personnel), it
doesprovi_a generalindicationofth_numberofpotentiallyappllcabl¢wastestreams.
MSO may be able to treat approximately 880 DOE EM-30 waste streams; incineration has
potentialapplicationtoaslightlylargernumberofstreams(920)becauseofitsabilityto
handlesoilandotherinertmaterial.

DOE OfficeofEnvironmentalRestoration(EM-40)WasteInventorles---Areviewofthe
Technology Neat# Crosswalk 1993 data base [4] indicated that 198 EM--40 problem units
have organic contaminants. Of this amount, 119 problem units or 60 percent arc potential
candidates for treatment by MSO or incineration. These wastes arc typically soil, water,or
other media that would f_t undergo pre_arment (e,g., thermal desorptton, solvent extraction,
and vapor vacuum extraction onto activated charcoal) to treat the contaminant of concern.
Those problem units that would not be appropriatecandidates for treatment by MSO a.m
predominantly groundwaterproblems with very low concentrationsof organics. For these
problem units, technologies such as hydrogen peroxide/ozone/ultraviolet treatment arc more
appropriate.

Mass Balance Calculations--Mass balance calculations were completed for 10 specific DOE
waste streamsthat am potential treatment candidates for five existing.or planned DOH
incineratorsandanMSO treatmentsys_m,Thewastestreamswerematchedwlth
incineratorsthatwouldmostlikelytreatthewaste(e,g.,wasteattheOak Ridgoslmwas
assumedtobetreatedbytheOak Rldg¢incinerator)'.Thefiveincineratorsconsideredat_the
Oak RidgeReservationrotary-kilnincinerator(ORTSCA),SavannahRiverSlt_rotary.kiln
incinerator(SRCIF),LosAlamoaNationalLaboratorycontrolled.a.h-incinerator(LANL
CAD, IdahoNationalEngln_ringLaboratorycontrolled-oh"combustor(INELWERF),and
RockyFlatsPlantfluld.lze,d-bedcombustionunit(R.FF'BU/PROD).Thecharacter/stiesofthe
individualincineratorsaredescribedinTablel,

DISCLAIMER

This rcl_)rt was prepared as an account of work sponsored by an agency of the United States
Government, Neither the tlnitcd States (iovcrnment nor any agency thereof, nor any el' their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-

bility for the accuracy, completeness, or usefulness of any information, apparatus, pr<_luct, or

process disclosed, or represents that its t,se would not infringe privately owned rights, Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-

mendation, or favoring by the United States Government or any agency thereof, The views

and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof,

.... _.,
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Table I. Sit=-Sp=cific Thcrrnnl 'Prc_'nent Unite [rdcrcnccs 5-14]

i {I _;..: ..... I!1III..... ].._,_.rLlll!.+.ItL.IllIJl{ll II I IIIII I III/ l llll I ill!.IlU_,:-<JiL;:. .............

_
LexiCon Oak Ridge Lee Allm_ Idaho Nation¢ Savinnih River RockyR=,i EnergyTed'_nok_gyNstlonil Lab Englno,HngLab EngineeringCenter

(OR) (LANL) (INEL) Site (9R) (RF) (_TEC)
...... _ = i i - II II I ;i ii i __,! i I I iiiiiiii I

Therm=dUr_t OR TSCA LANLCAI tNEL WERF SR CIF RF FRU/PROD M60
LocKon

i ii I i11 i .... r II i ........... ,Hill, i it illllll)11 _ _ i i ii1 , i ..... _ i . . : ................ : I . .

RolrpYJIn ConvolkDd.Air ¢ontr(:_le(_-AIr Rolry._JIn Fluldzed-Bed
Type of Unit Indniri_on Indnern_on IrclneriU=n Inolnora_on Oombustlon M_

Unit

C¢_mbulik=n
Capaol¥ (kW_ 1,900 450 800 3,000 440 --

....... --: _ _- i I I i ii j I i ill! J T . Ill Pi I ....... LI I J. I .... ] II ...... I I IIII II

W,,.i f=r
O=mpiHion t,7,11,0,10 4 1,5 $ 1 All
(see text)

......... ...... _ _---_ .............. _. _ i i - _ _ i_ _ J{

OommentJor In Opetl_c=n Standby _ttindby Pit, nod 1093 gtnmdb¥ Under_o_gStatus Cor_Jc=on Oemonitreilon
illll, -- -- --" i : .... | Nil , ,, .IJ m, .... ,,,,, ,, , [ Jill' ,[,lJJ_J I _ II I II I BIN[ ,llJl I[11[111 I] I

Off-Gu Parcel.tad Plokid-Bed Pt-p_l¢l: Spray 8toem.-Jot
Tree.ohm _or _IJbb_, _bbar Cooler Using N_COi _Udl MoltenNIiCO 1
Aoll Caus_o _ubb_

-_ _ -- n _ . I ii i i Im|l, iii!11 i ii !lk !1,111,1111111.... -T] • : ....... -.-; __ ii i

Vontud VonMt _,_'ol_bet, Cydona_,
0_-_ _orubber, HEP& Cirb¢_ 0o_¢¢ B_ Ptl-_o¢d hGI
Tree.gnu tot Iodilnt Wit Filt_'=, HEPA Cycler,, HGPA 81ntetl¢ MoL_
_o_dl torubbar Abi,oq_ton Rltorl, HEPA Flttoll, HEPA

ii I _ __ - Iii , II II --_ II I . ]1 1 ill I I II!1111 ........... :- "

Caulti= Used To NmOH NOOH NmOH(propolod) NeON NIICO I NItCO iNeutrtd_oAc/cb
..... _:- = - I ! I -- a ....... - ["_ll'_'L_-'_ _'.,,l JJ IIII Jl ..... _.: ___ II

Slit_lrlitlon
lillililincy Ot O_ liO ilO= gO _0 I)O
Cause=(%)

ii ii ii : = iiii ii i . ....... • . r, _ram ...... : ....... _ _ ; _ Ill I{ I I .... IIIIII I !1

WeightOfHIE) tO
Weight of Cauaffo
In Scrubber 20:1' $0:1' 20:1= 20:1= -0. -O-

il I _. I '" .- =,,,,- .... I IIII I I I. ;__ Ill I I 7 II III II _ . IIIIII I

water Removed

(%) 05 g6 I _ 85 -O.. -0-

' .......... " '7 " i-_i._,"' ' *_" : _i:_ "_-_ ....

Alh Slurry, . Dr#Aih, Bill DryAah, Dryklh, Rill Wuto Snll Moll
A=h/MetlJi/Ridl Cii,,ll,_O Dry A_h _nd Filter Solidi, and Cy=l=n4 ttolldi,

801udli _k_rubb_teolu_ons Cau6_o6oludonl end _.tubber 8,_II<:II,i,M Ni and BI I FIIII/
(propoli¢) _olu_oni lklte 8ollcll

,I iiii . i i iiii iiiii i - + "37 ............. RI.! ........ -+, :L _± ........ : : .: -- -+_-

OiUidO Ciun+= Wuto _ll Mill
Chlodne/Ruodn_/ Ciu_o C,aus_o8mJbbir _Wubb_ Dry Ns 6_dt
Sulfur k_'ull_It _bbet lit_il Big F_ler

SoluOone 8oludone 8olu=onl wl_ Aih
(propoi_td) 8gluten= Solidi

'=;l_matedvaluu baled on other wul =t_srnl,

IAleumod valu,e _d on OR TGCA experience,
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Ten specificwasteswer_identifiedthatar_typlcaltoDOE sites.Theyincludelarge.volume
wasms,easilytreatedwastes,ha.logenat_dwastes,and/ordifficult-to-treatwaste,

WasteI: ThiswasteatRocky Flatsconsistsofapproximately29,000gallonsoflow-level
wast_(LLW) oilwitha low percentageofhalogenat_dsolvents(l,l,l-_chloroethane,carbon
te_achloridc,toluene,ethylbenzene).Thiswast_containslow l_velsofuranium,plutonium,
lead,beryllium,and zincandcouldbetreatedby theRF FBU/PROD facility,

Waste2: TwentT-one5_-gaUondrumsofwasm oilatINEL containapproximately6-percent
solventsintheformoftrlchlorocthylene(TCE).Radioactiveconstituentsincludecesium-137,
amc_rlclum-241/plutonium-238,cobalt-60,and sn'onSum-£0.Heavy metalsincludelead,
mercury,silver,andchromium,eachbeingunder15partspermillion(ppm).The W'BRF
incineratorisassumedtobcmodifi_iwithacid.guscrubbingequipmenttoh_,ndlethiswa,ste.

Wast,,3: Thisisa wastestreamthatisexpecte..cltobegeneratedinthefutu_.
Approximately$0,000gallonsperyearofbenune isexpectedtobe generatedfromth_
DefenseWasteProcessingFacility(DW'PF)attheSavannahRiverSite.No radloactivoor
othercontaminantvaluesareknown forthisfut_r_waste.Ash contentisassumedtobez_ro,

Thiswastewas selectedtorepresentancsscntlallypure-product,nonhalogcnatedorganic.
Currentplansforu'ea_ngthiswastew'lUbsat the futureSRS CIF.

Wa#ts4: ThiswasteiscomposedofLLW sclntilladonfluidsthatarccommon throughout
DOE. Althoughthesewastesa.mfromtheLawrenceBerkeleyLaboratory(I..BL),LANL CAI
was identifiedfor treatmentbecausethe sampleanalysiswas morecomplainthansimilar
wasms atLANL. The tritiumcomponentofthiswasm wouldre.quirea condensationloop
forboth_a incineratororIvISOn'z:au'n_nrsystemsifconcentrationsexceedairemission
dischargestandards.

Wan# .¢'Waste $ comprisesgraphitemoldsandcruciblesstoredattheIdahoNational

EngineeringLaboratory.Thisiscortifled u'ansuranlc('rRU)graphitewaste,The planned
actionforthiswasm isthermaltreatment.

l,Va#t#6: Thisisa wastelubricatingandhydraulicoilthatisstoredattheBcctisAtomic
PowerLaboratoryinPennsylv_la.The radioactivecategoryforthiswasteoilisLLW.
"['hereisthepossibilitythatthiswasm willbe shippedfromPcnnsylvanlatoOak Ridgefor
u'eatmentatth_OR TSCA facility.

Wast##7, 8, 9, and ]0: Allfourofthc_ewastesarelocatedattheOak Ridgefacility,_nd all
areassumedm be u_au:d atth_OR TSCA facility.Waste7 isperfluorod.imcthyl.
cyclohexane(_F_), andWaste 8 istrichloroh_ptafluorobutane(C_C!_F_).Wasm 9 iswum
oilmixedwithlow.levelradioactivecomponents_d hazardousconstltucntssuchasthorium
md beryllium.Waste 10istwo.thirdswasm oiland one.fifthtetrachlor_th_ocont_ninated
withbey/lliumand uraniumandincludesneon and 1,1,1-trichlorocthane.
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Resultsof themassb_ance calculations(presentedin Tables 2 and 3 andin Flgu_s 3, 4,
lind5) indicatethat (1) similar masi quanthics(d,"y)of residualsareproducedby MSO and
incineJadon, and (2) the r¢siduals comprise nearly idtndc_.l constituents (mostly ash and
s_ts). Ovtrjd], ancillary systems for tncincradon (c.g., acid.gas treatment systems) have i
greamr impact on the qumatiti¢$ of residues produced than the primcry trtatm,nt unit.

Waste Form Treatmen_In some cases, the residue.Is produced from MSO trod/or
incineration may require furthed tn:atmcnt to immobiit :¢ contandnutts or improve handling
cha.,'_tcrisdcs. The trtatm, nt options ¢valuatat wcr¢ glass, hydraulic cement, sulfur polymm"
cement, cer_llJcl, and organic btnd¢_ [15]. The way that Itresidual is _at_, either from
M$O or incineration, will depend on the ortffin_l waste fe._L Hcvcnhclcsl, some genetic
conclusions can M developed from the approprtam waste-form treatment options. Figure 6
presents an overview of the appropriateness of tntatm_nt opdons for msiducls gencramd by
M$O or incineration. This fl_ also shows that somc wast, forms _ ¢onamon to both
M$O and tncinej'atton (waste salt and paxticulat_l from M$O and dry ash, which hu a htsh
salt content, from the incinerator _id-collccdon sysmm). Althoush numerous u'tatmcnt
opdmts art available, most have not bccn tcle.qu_tely tested to d_tcnnine if they lu'e
appropriate for any of the residual wastes, cvcn on a generic basis. Be.cause of the variability
in the xtsiduMl r_suldng from different wast, fce.zis,it is clear that treatability In,dies will be
n_ded to match wast, forms to treatment opdons.

i

It,
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P=

4,0
Ut,41

MIIO I

3.0 ,

,_. 1,0

o.o 1 10

Waste Identification Number

m 002 [] H20

Fl_ro 3. Principal Off-Gas Products (CO2 and H20) From Tn;atmcnt of 1,0 kg
of' Wast_ by M$O and Site.Sp_ific Thermal Treatment Units

Waste IdentificationNumber

I Ash,Metals,NaCL,NaF)and/orNa=PO,
I_ ExcessCausticToBeWa,ste(:l
Q RemainingWaterafterPreVestment

Figure 4. R=sidual Solids and Water From Treatment of' ],0 kg of Wast= by
MSO and Site-Specific Thermal Treatment Units
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[] Ash,Metals,NaCL,ancgorNaF
[XiExcessCausticToBe W=eted

r"ARernalnlngWaterAlterPretreatrnant

Figure 5. Residual. Soli_ and Water From Treatment of 1.0 kg of Halogenated
Wastes by MSO and Site-Specific Thermal Treatment Units

FINDINGS

The majorfindings of the report are

• Final d/sposd opdonsam more significantlyimpactedby the type of waste treatedand
the exisdngregulationsthan by the typeof tr=am_cnttechnology.

• MixccI wastewith a characteristichazardouscomponcn(canbe reclassifiedasradio_tiv_
waste if the w_t¢ can be gearedto remove thech_acter[stic. However, a mixed waste
witha listedhazardouscomponentwillremaina mixed waste,regardlessofth_treatment

technologyusedortreatmentI¢,_¢Isachieved,unlesstheresidualscanbe successfully
d¢list¢cL

• Typical DO]_ waste streams are not good csndi_tes for delisdng because they were
genetutedthroughRiveneprocessesandcommonly containa varyingmixturt=of
contaminants.Inedition,limitedrecordsareavailabledescriblngth_wast=s,

• The FFCA willforceDOE toaggressively_v¢lop additionalmixed.wast=treatment
capacity usingtreatmentt_chnologlessuchasMSO.
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. MSO may potentially bc =bl¢ to treat mostof th= EM-30 wastosu'cams(95 ptrcent)
thatarecandidatesfortmauncntby incineration.SixtypercentoftheEM.-40problem

unitswithorganiccontaminantsa.r_potentialcandidatesfor_auncnt by eitherMSO or
incinerationasa componentofthetreatmenttrain,

, Mass bslanc=resultsindicatethatMSO andincit_eradong_ncratcsimilarquantities(dry)
andWpcs ofresiduals:ash,N_ and/orNaCl,e_'_ccsscaustic,andwastegases.
However,thewetoR-gassystemsemployedby incineratorstotreatacictlcgasesalso
n=sultinexcesswaterinth=blowdown residuals(resultingina Sl_ wast==form),

, Ifsecondarywastetreatmentisconsid=mdanobstacleforMSO, italsoexistsforevery
typeofthermaltreatmentu=chnology,Includinginclncradon,
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