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AI|STI{ACr III April, 1992, DOE announced that spent fuel would no

hmgcr lte rsi;rote;seri to recover enriched uranium and

Acidic high-level radioactive waste (Ill,Wt resulting front called for a shutdown of the reprocessing facilities at the
filel reprocessing at the hlaho ('heudcal Prtr:cs;ing l)lant ICPP. A new Spent Fuel and III,W Technology
(ICl'l)) Gtr lhc U. S. Deltarlment ttf Energy (DOE) hue DevelolmlCnt i)rogram was subsequently initiated to devcio i)
been solidified to a calcine sitlcc 1963 and stored in technologies for imnmbilizing ICPP spent fuels anti lILT

stainless steel bins cllciosed by concrete vaults. Several for disposal, in accordance with the Nuclear Waste Policy
different types of unprovessed irradiated DOE-owned fuels Act. The ICPP Spent Fuel anti Waste Management
are also in storage at the ICPP. in April, 1992, DOE Technology Development Program consists of the following

, annoul_ced that Sl,mt fuel wouhl .is longer lie reproeessed basic elements:
to recover enriched t;raltil;tn lind called for a shutdoWlt of

the reprocessing facilities at the ICPP. A ,ew Spent Fuel * Systems Analysis
attd lILT Technology Development itrogram was * Sodittm-ilearing l,iquid Waste Processing

,_ subsequently initiated to develop technologies for * Calcine hnntoldlization
immoltilizing ICPP spent fuels and ilI,W for disposal, in * Spent Graphite l;'ucl Conditioning
accordance with the N'_elcar Waste Policy Act. The * Oilier Spent Special Fuel ('onditioning

Program elements include Systems Analysis, Gralddte Fuel * Metal liecyclefWaste Minimization

Disposal, Other Spent Fuel Disposal, Sodimu-i|earing

Liquid Waste Processing, Calcine hnnmldlization, and Systems Analysis will include the identification attd
Metal IlccyclefWaste Minimization. This pal,:r presents evahtation of ali el;mc;ts related to waste disposal to
au overview of the ICI)I ) radioat'tive wastes uttd current provide the basis for integrated, proactive, strategic

spent fuels, with un eutldmsis on the dt+'scription of liLT decision nlaking to aecomldish the technology development
and spent fuels requiring repository disposal, mission. Iludioactive sodituu-ltearing liquid waste

pi'sees;ing will involve the evahtation and develolt|nent of
INTRODUCTION treatment technologies which will minimize the quantities of

waste to lte generated in the future and to lte disposed ii;
Irradiated nuclear ftiel has JJet,'l;rel)rocessed at the the repository. Calcine inuuoldlization will investigate atttl

Idaho Chemical Processing Plant (ICPP) _itwe 1953 to dcvelol; methods to minindze resuhing high-level waste
rf,cover uraniutn-235 anti krylJton-B5 for tile Ii. S. vohuucs, considering ali feasible optimts, with glass-ceramic
i)elJartme|tt of Energy (DOE). The resuhi,g acidic high- us the baseline waste form. (;raphite fuels disposal will

level liq,id radioactive waste (ilI,I,W) has been solidified exantine, evahtatc attd develop one of three potential
to u idgh-ievcl waste (Ill,Wt calcine since 1963 and stored disposal lmths utttl the technologies associated with one of
in stainless steel bins era.lo;cd by concrete vaults, those options. ()liter spent fuel disposal will lte concerned

a lgesidual iII,I_W and radioactive sodiuni-ltearing liquid with the evaluation and dcveloluuent of technologies for
waste are stored in stainless-steel tanks contained iii characterizing uottl processing or conditioning, for geologic
concrete vaults. Several different types of unprocessed disposal, metal alloy or metal-clad fuels presently stored or
irradiated DOE-owned f, cls arc also it; storage at the slated for future storage at the ICPP. Metal
ICPP. Recycle/Waste Minimization is concerned with the

develop;tent of technology to reuse the contaminated attd
activated metals from decommissioned structural material

s Work ;.it)tried by the U.S. I)elmrtment ttf Energy, und vessels in tile nuclear and DOE defense progrants.
Idaho ()Iterations Office, tinder contract liE-AC07- Conditioned spent fuel, immohilized calcine, and possibly a
841D!2435 small quantity of |uateriul resulted from processing the
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smlium-i)earing liquid waste will he considered for disl)osal The tsh'*ned waste is stored near-surface in stainless
in a geologic repository. A schedule of major milestones of steel bins within concrete vauhs. Tlie bin sizes are

tile prolmscd program is shown in Figure 1, assuming apl,'oxitnatuly 4-m diameter by 12.5 to 18.5-m high.
requested funding levels. Same of the bins are cylindrical antl others are of an

anniilar configuration. Currently there is an inventory of

This paper will present nn overview of the ICPP 3,600 ni _ IILW calcine at ICPP with compositions shown in s
calcined iII,W, sodium-l,caring radioactive liquid waste, ']'alth.. 1. Nnt shown in Table 1 is zirc.nia-Na calcine,
and graphite and special fuels, will, emphasis on the wit*cit has a similar comimsition to flu.rineI-Na calcine.

description of ICPP IILW and sl)ehi fnel requiring The an,sun* of alundna, zircon*a, zircon*a-Na, anti
repository disposal, fluor*nel-Na calcines is al)l)roximaleiy 560, 1250, 950, and ,

600 ns3, respectively. The remaining 240 n,_ calcine
CAI,CINED iiLW invenlory consists of calcines from processing other minor

fuels and start-ulJ bed material.
']'he calcining process opel'alto by feeding asi acidic

III,I,W lo a fluidized-bed talc*net operating al 500 ° C CAI.CINE IMMOIIILIZATION TECIINOI,OGIES

which forms a mixture of lmrlieles (0.2 - 0.5 mm) and fines

(10 - 200 lm0. Alumina and zireonia calcines were The objective of the Calcine hnmobilizalion Program
generaled from wastes resuhing from reprocessing is lo develop attd demon,lr,le a process 1o immobilize
shun*nam and zirconium-based fuels, respectively. ICl'l: lll,W cah:ine ns*na Iii)AT in an acceplalde form al

[*'h,:rineI-Na and zircon*a-Na calcine were produced from niinimlinl volume for final dislmsal. Areas of eff.ort
a blcml of sodium-bearing waste anti III.LW resulting from included in this task are 1) defining tlisl:osal criteria based
reprocessing a more recent liner*nel fuel and zircon*a- on apldiealdc re_nlations, 2) ev,in,ling alternative

Imscd fsscl, respectively. Radionuclide i'ontcnt in ali of the technnlogics f-r fcasihilily and overall vohunes, 3)
cuh'ine types is less than shout l wt%, and the Curie deveh)l)ing waste G,rtn h)rmulations for tile feasible
COiIIClt[ an, I heat generation is alli_roximately 24 kCi/m 3 ahcrnatives, 4) condncting nonradioactive and radioactive
and 70 Whn 3, respectively, verification studies of various technologies, including

grinding, dei_ansing, densification, rolmtie areas, and waste
Cah'ine is also a mixed hazardous waste, and the form forntulalions, and 5) testing of subsystenl coialmnents

treatment process for tsh:ins i,iiilloi)iJization ni,isr li,ect It) pr.vide Ol:t*.ralioli paralneters needed for full-scale
current Resource Conservation and l|ecovcry Act (i{CIIA) design.
l,and Disposal l{estrietlous (i,l)ii) regulations. The EPA
Third Thirds lluh:n,aking specifics vi*rifle, stim, as the best Several technologies have been identified to dale that

denltmslraled available technology (ilDAT) for mixed couhI inmmbilize calcine; these inehide vitrification anti _,
lit.W, and llas prolmscd iii anolher ruh;niaking lhal a Glass-ceramic llrot:essing. Nonradioactive and ,sale
gJuss-ccralliie i)l'Ot't:ss is also a IIDAT for cab'ins, radioactive hd,oratory tests ii,re been carried out lo

Table I. Comps,ilion of ICPP Calcine
., ,,, ,, ,

Type nf Cal!.ine and Comlmsition ! wt%, . ,.... ,. , _ , , . , ,. ..,,, ,,

Component Aluniina Zireonia F]u0r!nel -Na Blcml*

AI:0a 112-95 13-17 9

Na:O i-3 --- 4.li ,,

K..O ...... ,...... 1.2

ZrO: --- 21-27 17-111

CaF._, --- 50-56 41-42

(:ai) --- 2-4 12

Soi ...... 3

B:O_ 0.5-2 3-4 3.0-3. 4 s

CJO ...... 6.7-7.0

Misc. 0.5-I .5 0.5-1.5 0.5-I .5

Fission Prmlucts aral <I <I <1 •
Actinides

Contains additional nitrate at 10-15 wt°/o





Jew:loll t_lusswaste forms for existing tsh:tiles. Some seve,J diffe,'eut stsf.less-st.el ta.ks ill so.rr.tc vauhs of
.o,lt'aJioactive _las_-eerat.ie f.rms wilh high waste tlot.iual 300,000 galhm (I,I00 m3) eap-,,:ity per tank with
h)adi,lgs of 50 lo 70 wt llercellt have bee. llrel)art:(I using eat'll tank I.'ili_ eonlaiued in a concrete vauh, Under

siulillated tsh:ins antl flays shown learh rates si.lilar to tile l,l)l|, this walls lllllSt I)e l.'ocessed with tile hell
I_lass iJroduels. [.huileti sin.li-scale CtllllltOIli;lit allii Ilio(:k- tlelllonslrali?d availallle teehnolugy (BI)AT) i.'Jor I0
llll lests IlllVe been llerfornled f.r selected unit Ollerali.ns disllosal. Five of tile tanks d. net meet .11rr.ni seismic

of the. _luss-('.el"alliiC process, illehlilinl_ ealeille i_rinllillt_ , eoJes, und 110110of the tanks IlleC| tile RCIIA i'eqtlirenlents i
¢'all'izle II'all_lllill't , al.I vessel fillilig. SimldifieJ , small-scale f.r seeoud.ry eOlll.llllnelll. Ali a result, Ihe (:OllSelll Order
C.llh,,illeretrieval moek-u I) tests have been rHn IISillg lo lilt} SI.le of Idaho's Notice of Nollt:Olnldianee (NON)
calcium (:llrllonate us . nt)llllaza1"tlollS 8linlllialll. This requires thai tile soliillnl-llearillg waste lie tleliIelell by 2009
work, while slot conlldete , provides confidence thllt ft'anl li.: five l.llks which do flat IIleet eurl'ell[ seismic codes
aeceiltalde processes ,:ali lie developed ill a re.soil.life allll hy 2015 front tile relllaillilll_ Iwo tanks.
ilez'iotl of |illle.

'File s,.lium-IDearing waste is aei¢lic and Ims un average
Nonrluliilaetive llllli rll,lioa('.live li:sls will he l'lln til (:Olllll'ISiliiJll aS SIIowII III 'l'.lile II. l}et:.llSe Of lhc oeillie

rlulral:t,:rize tile 61ass-ee1"llnlielila[l;l'iills allil to verify tile llature, tile w-sl,: li.es not have metal l,reeillilules as foul|li
uer clJtahh: l'[ill_(_.uf eOUlllOSiliOllSfilr the nlost lli'mlliSil11_ in olller [J()l_ w.ste i.liks which iluve Ii.el| nelilralizetl.
formlllalions. The reSllltS of tile tests will lie ilSt:,l to Ahhousli 8(lllillln-ilearil|g waste Ilia)' iiO1 fit the legal
develoll will, le ['ornl si)eeifiellliollS and lo e_lllhlish erileria ilesel'illtiOll -f. Iii.T, lhc eOlnllosilion of 6o1110of lhc
for llih)t-seale tests, Nollradioai:live alld troll,motive llllil ra,liomleliJes will likely lle greater lh.n tile Class C LI.W

olleralions lesls will lie run Ill delernline feasihilily aral ai.l TIIU wa.le limils. Pall proeessi.g of lhc sodium wasle
i_'riteria for fllil scale desil_n, was aeeoluldished II)' ealeiniug as a hlel.I with acidic

IlI,I,W from rellr.i;essinG .ilerali.ns. I|eeause of the low
Cah:i.e retrieval conllmllent tests are required to nlehing r.l,ge of alkali oxides autl resuhing particle

verify new l¢'.,'.llliol(,gil'S ill lJllellli1.1ie ir.llSl.lrl .lid .l_glo111er.tion, tile 8o,lillni-Ilearil1_ waste eanllill lie calcined
,'ohi,tii:s allllli(:lllioll a1"_as. (;lass-eel'alllle eonlllOilellt tel}ts dire.fly in lhr: New _{/aSle Calrining Fs.flit)' (NWCF) hill
are required ill .II .f tile unit Ol)eratiollS ill tile lwoeess, IIII18l l_e ldelldCd with .lulllillUlll llilrBle. AIlIlougll this
i.q:ludi.g eulei,le-aJditive blendi,q_, l_riuJillg. IransllOl.l flowsheel allllua,'s lo lle feasible aral is eonside,'ed a

vt:ssei filli.g, relnole vessel wehli.g, densification of huseli.e vase, tile waste vohllnes will likely lie hil_her than
..ici.e-additive lllJXtllre h) form a glass-eer.ulie, llud other olltiolls. ()tiler llrm:essiug oi)li.ns under evaluati.n '
lJackaging and (lectmtanlinatiolD of tile waste eolllailler for i11rlude sellal'ulion llror.esses to eOlleelllr.le tile
disp.sal. 'File eOllii)Olleilt teslillg will he carried oiii iii r.dilmuclid,'s lo rt:d.ce lh. vohlllle reqlliri. 8 diqDosal.
exislillg ICI'I' pilot IdalllS and lhc Muhifllllelitlllill lJilol

Phult F'al:ilil)'. The resuils of the these tests will he usrJ The over.II iJroi_raln eehedule for devcloiling iirocesscs
to st:le,:l lh. llroi:t:ss (:¢IlliIlOlli_.lilS alld to lh:sigll tnt.el'.tell tid Ire.l an,l imnmhilize sl.liuul-lwaring welles shows a
llil.t ld.li! ilelllOllslralitlll leSlS Io SUlqml'! etlllSlrut:[iOll all,I i'erord .f drri_iol| for lilt', f.ll-seah; Iii.ni iii 2004 und Iiol

lllll_l':lliOll of lhc f.ll-s('uh: lU'.dllelil.i fu,:iiil),, slal'lllll ill 21)12, IlSSlIIIIilI_ lhc reqlJeSh:d fuuding levt:l. Key
I"'I'-1993 nlih:slones i,wlude ideulifie.lion of .lh;ra.live

'l'hi: overall program srhedule assului.l_ l_hlss-i:eranlie llrocessinl_ ulelhods, ch,araelerizinl_ exisling sodiuni-lleariqg
le,:h,l,lh,gy silows a rc.eFd of tleeision fl)l" til,: f.ll si:.le waste, and eonlideling llreliulinar)' seeping tests.
illllnoldlizalion iii.ni iii lhc year 2003 und hal Slllrl-illl of a
ilr(.l.ct facility iii 20]4. Kt.'), FY-93 mil,:sl,.les i.rh,,le SPENT FUI':I3
ul.latini_ the ICi)i ) waste f.rm Slleeifieali.ns u,.l ,'eli.rlint_

lh. develolmle111 progress of ahlmiu..1-siliell hilled glass- The ICI'I j currenlly sl.res inuil)' diffcre.t lypes of
t',;rllllliC wasle forlllS. [)esil_nS for all illh;rlue,liah;-s,:ale fllel, iu,:lullinl_ l|uvul llrolnlision (alqlroxilnalely ]0 lllelrie

cah'i.c grinJer .l.l _l.aU-selile caleille lllixi.g will he h.ls lfr.ni!flit), gr.phil, ailtl Sl_eei.l fuels. This paper will
eUmldeled and iiro,'llrelllenl/fallrieali,.i ,'ff_u'ls for huth address lll'ilnarily l;raldlile alltl slteeial f.els.
illlil ,q_eralions will I)e IIIl,lerltlken. EV.Ill.li.ill of

ill'OUliSillg Sell.rllliOll leehliologies Io luilliulize Ih_ vohmle Sl_ecial i"uels
of high-levri ra(lil)at'.live wusle re(lllil'ill _ ilerllilllil:lll

di._l.)sl, l will lie inilialed. Key eqllilmlenl cqiliollS re,luiretl J111.,hliliml Io lhc sodiunl-lle.ring ra,li..clive lJ(lui(l
G." i'ah:i.e retrieval will lie tale.lifted al.l emulmnellt und lhc cah:i.ed III.W, lhc US l)OE h,,s alq.-.ximalely 730
evahlalion lesliug will lle illilialed. Inelrir tl)ns of ulalerial lahelled as %lleeiul [uel' bee.use no

si)eeifie llr.ressing leehnique or recycle faeilily is availahle.
SOi)i|JM-IIEAi|ING ilADIOACTIVi". I,IQUII) WASTE TI,ere .ro .vet 91) ideulified I)'l_es .f Slleeial uuelear fuel .I

INEl, aral .ver I00 I)'l..S iii the DOE rOmldex.
Sotlilllll-ht:llring rllJiOli,:live wusles were i.',.h.:,:,l Aiqu'oxilnalely 474 IiIt:lrie [Oli8 of q_eeial fuels occill}yillg 60

fr.ni ,ieeolllalliil|lilion and solvelll I'eeovery Oltel'llliollS at III 3 is stored at IIle INi,'.I..
ICl)! _, resllhing iii alll)roxiln.lely i.5 Inilliol_ gldlons
ellrrelilly iii slt)l'age. TI,is wasle is i'lll'l't_lllly slore,i iii



TAIII.E II. Che,.i,;.l Compositio..f Smli..i-lh.ari.g Wustu
, , ,. .,. ,..,, ,........

COMPONENT AVG. COMPOSITION RAN(;E
,.,. (moles/liter) {m,)le.q/liler_........ _ u , , ,-- , ., ,J .

•a Acid {!!') ,,. !::15 ,, 1l.,13 - 1.92 ,

Nitrate (NO.f) 4.36 2.93 - 5.79 ,,,

Ahiminum (AP') ,, 0.55 0:,2.1 - Q.8!

i Sotli,m (Na') .... !.26 0,78 - 2,00

P,_la,si.m (K'} .... 0.15 0.10 - 0.23 . _

Fit,.ride IF) , 0.117 0.04 - 0.17 I

Zirconium (Zr*') 0,003 0.000 - 0.009

B!,rop (B") O.:,Oh'i 0,.0.97 - 0,02.,4

Cah_ium (Caz') I):(.14 , 0.00 - 0.07

Chlohde (el') ...... 0:02 .... 0.008 - 0.043 ,,

[,,,, (rP,,:) o.o,_ 0,0_l- 0.0s
Chromium (CrZ'J,.i') .. 0.0t)6 ..... 0.1)02 - O.OI3

Calhnium (C,I"') 0.0112 0.1)4)0- 0.004.......

i.ei,,!(PIP'") 0.!!01 O.._i-0.002
Mercury {llg "_') 0.1102 0.,.00! - 0.00..3

Manganese (Mn z'J''t''t') 0.01 ....... 0.01 ,- 0,02 _ _

Phonpl!!lle (PI)j_') 0.0119 0.002 - 0.023.............

S.lfale (SOil") 0,0.1 0.01 - 0.07
................

I Sl)ecifit: Gravity 1.22 !. 15 - 1.26..... .. _. _,, , , _........... . , • .. .., , ,,, % •-

The special fuel varies widely i,I characteristics. II.Item fuel utilized a 12-ft-hmg ryli,.lrieal fuel element 3.4

There art; indivithlal rod. iii Imt:kets, fliel assel.ldiea, ira:he, iii til.sister eOmlmScd largely uf graphite, etmtai.i,lg
canned ftlel, fuel lent assemblies, etc. The length varies al.mt i.8 kg ,ff ui'a,d.i.a.d thuriul.. These heavy metals
from 15 to ,106 em and effective diameter from ! lo 46 eta. are preseilt aa carlton-coated particles thai were furlned

l_nrich,.ent, and Imrn-.iis also vary widely. 'rahle I!! (colllllael.) by addition and sillleri.g of carbonaceous
_lilmiliarizes the ellaraeterislie. ,if .l.:cial fm:Iu Ira.etl oil ilititeriahl.

enn'iehiiielll, fuel lYlle , Ililrli-lilh cladding, oilier niateriuh,

hazardt,us eamslillieills, aral h:achaifilily. SPECIAl. I"l]l':l. I)ISPOSITIONING PilOGRAI_!

Graphite Fuels The ,d_jt:t'tive of lhc special f.el i.'ogl.am is to

ehara,:h:rize ali the Sl.:riul fuel at lhc INEl. aral lo devel,)lj
There are two basic lypes of liT(; li (lligh pr.cesees for comlilio.iug ellelll [ilel [or disposilioning iii a

Teilillerlltill'e (;an lleilt:tor) or gi'iildlih: I'uel lit i121)1,. 'l'h_ ge.lugi,: rt:lmailo|.y,
largest qtlanlily in from the I"-rl SI. V,'ai. Ih'.l'l.r (I,'SV)

iii C.h.'ad. ulid lhc rc.t e..i,:, frtDlii lhc It,,ach llottom 'rhi. iwogrulli will rh,vet.li al.l demonstrate ilielhmls

I|etlelor. The I)euch I|lllllllll fuel in a different fllr dislmsiliolli.g uf special fiiel. Thi. Ilrlll_i'lllll will als.

eonfigurati.n the. lhc ii'SV Fuel lint the properties are develop flwl i.spectio, criteria fi)r a variety of special f.el

similar to the li'SV !",.:1. The hlt.I Ill.milli of graidiile f.el al lhc INEl,. i"m.I will lie idelllified for subseq.ent

iii i,lve.tory is ahot, t 340 met,'ie hms, i.sl.;rlioll aral eharaeleriztllioll. Illslmelio. issues will lie

evuhlated and devel.l.,ie.t of f.el i..peetion erite,'ia will
The li'SV f.el eleme.t consists .f a 2Xll-lh hexagmml lie i,dli.lcd. The Iq'.gram will establish how lhc ftwl ca.

graphite hhwk, 14.2-in. across the rials aral 31.2-i.. hil;h, lte eomlilimled lo meet I)reliini.ary limili,i 8 conditions a.d
Eat:h grlildlite fllel hl.ek C.lltailltl lOX e.ol..t chan.cls reposit.ry criteria for lollg-terill, direct tlisjlosiliollillg of

"_ a.d 210 fuel holes, .11 drilled fr,ml the top face .f Iii,; el,selni f.el. Alter.alive direct COllditiolling methods will he
clement. The ftwl hoh:a oCCUlly ulternating llositi.n, with illventigatt:d.
the eoolalil chi.nel, iii a triallgllhlr iirrtly withili the
eleme.l _Ir.el.re aral eo.laill lhc .ro:lear f.cl. The l'u,,,.h





The special fuel potential conditioning technologies gl.illtl tile fuel imrlirles, burn the carbun layers, and

include: then enrapsulate (glass) tile ash and remaining oxides
,*n,I _iC.

• Can the fuel directly - this OlJthm iuclude tile addition

ttf neutron Imistm, glass, ceramic, metal, corrosion • Shred tile graphite hloeks, burn lhc bulk
barrier, or other additive, graphite,grind the fuel particles, burn tile earl;on

• layers, and then separate the fissile n|aterial. The

• l)ilute enriched uranium with depleted uraniunl - this fissile nil;trial separation would reduce the chances ttf

option iaeludes til;salve, blend and ronvert to solid, a criticality iii the rcltository a,ul tile material eouhl lte
or shred anti blend concepts, recyrled for future us;:. The remaining waste couhl

41 then lte placed ii; tile repository.

• Shred and mix with other nlaterial in geometrically
safe san. 1'lie overall ln'ogran| schedule assul|iing tile required

funtlilig level shows a record of di:ct;ion by 1999 allti hot

• Chhn'ide volatility trcatmeut to separate eomimnents. Still'till; by 2007. Key FY-93 milestones illcllitle criteria
dcvehqunent, idt;ntify anll evaluate rindS;late technology,

• licl;rtt('ess tits spent fuel, calcine waste, culvert to and lalmratory testing. Future milestol|e inc.lude the

glass ttr ceramic, design, coilstruetiuli, slid test of an iutcgrated cold pilot
plant.

• Cut and package in geometrically safe can.
WASTE TO ILEPOSITOILY SUMMAILY

• Recycle metal such as dihnting the high-enriched

uranium (lIEU) for use in couunerciai reactors. The nil;trials idanned air repository disposal will
inehlde tile sth'ni fuel, inunohilized calcine, and i)ossibly a

• Others to lte identified, small alliUlilll ttf nlateriai generated from [lie Na-I;earing

waste l)y separation/concentration processes. The auloulliS
The overall ltrogram schedule assuming tile required of al;en! fuel, Na-hearing and ralcined iii.W material were

fumling level shows a record of decision by ? 04 and hot given i,I previous sections. The volume of inunoltilized

operation by 2013. Key FY-93 lille;tones include fuel cah:ine for relmsitory disposal includes apltroximately !,930

.0 inspection and characterization, criteria develolunent , canisters of glass-ceramic or 4,920 canisters of glass, ii;ing
identify and evaluate candidate technology, and laboratory 1.2 iii ] canisters sintilar as idannetl for cunmtereial fuel
testing. Future milestone ill'Iu;le lhc ,h:sign, tens;ruction, di;lm;al. The disposal vtdulne rcsuhing fronl the current
and test of ali integrated cold pilot plato, inventory of 474 metric tOllS (60 iii3) special fuels, 350

) luctrh: tolls (260 ,u3) graphite fuels, and approxinmtely 10
(;RAPlllTE SPENT FUEl, CONDITIONING PliOGI{AM tons naval fm.la will I.; deterlllilied as treatulent and

packaging optS;ms urr devclope(I iii lhc Spent Fuel and

The objective of lhc graphite speut fuel ColdS;lining Waste Maliagcnlelll l)evclolmiellt Prograni.
llrOgl'atll is tO establish di;lm;al crileria, all(l to llCl'f4tl'lU
devchqnnent, engineering, and demonstration ttf waste
eonditi,ning methods for fort St. Wain and other spent
graphite inel;.

OptS,nii for waste niallagellleiit and disposal of spent
graphite fuel elenients include the fallowing methods:

• I)islmSC of tilt: fuel ch:inelllS dh't:('tly by idacing the

fuel directly illto eailistt:rs witli little or nu
t'(;l|dilioliilig of ltir: filt:l plld ;hell UCluliug Ills eallisl¢'ro
dircclly to the geol.gir rcimsitory.

• Mcchanil'.ally i't.lUOVCfucl ro;la illiil imrkage ;lilt; a
can;stor with a glass thai fills lhc v.iils for rr:ims;tory

dislmsal.

• [_lll'll IIIc bulk graphite to tile Si(: layer fur tile FSVI{
and I'eaeh lh;item C,n'c 2 fuel. The Peach I|ottolU
(:ill',_ ] eJClllelllSare aSSllllll:d ill Iii; Iturlicd oxide ash.

,' " di_

i)islmse ttf the ash iii a glass.

• Shred lhc graphite him;ks, hllrll tilt,' bulk graphite,
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