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I, hckllround and Summary
In early 1992therewasa needto determinetheultimatedisr_ition of 68 PrL_:es_
WaterHut Exchanllersat theSavannahRiverSite($R_), t_¢h Halt t_xchanger
weighedabout100tons,SincetheHeatExchenllerswereradt_cttvelycontaminated
theycouldbeclassifiedasradioactivewasteanddisposedthroullhshallowlandburial
onsite. 1'hecostforsucha disposalwouldexceed$i0 million. The IteatExchanlicr
materialbeinl over93_ 304stainlesssteelwouldrepre_nt acommodityvalueof
severalmilliondollarson thecommercialscrapmarket, Unfortunately,themetalix
volumetricallycontaminated,a situationfor whichthereis no "de minimtsfreereh:,l_"
level,therebypreventtnllrecycleof themetalintothecommercialmarketplace, I! .,'as
determinedhoweverthatthemetalcouldberecycledbackto theDOE in a "controlled
release'manner,FillUreI displaysthe"controlledrelease"_enlrio, Contaminated
metalis reprocessedintonewreusableproductswhicharereturnedto theDOE for use
withintheDOE Complex,Thenewproductsarenotusedwithin thepublicarena,
IZtilure2 showsthefourmajorfunctionalareasof theprocess:

1, Cleaninll (i.e. d_:ontamtnationtoa levelwhichwill allowtransporultionto
!rodfeedintoa melter),
2, $1zlnll (i,e, ¢:omponentdisassembly,¢utlinS,et¢, tO_I¢onl111uralion
acceptableata meltinllfacility),
)i. Melting,and
4, Fabrication(of productsacceptableto tl_ DOE for u_ withinthe I)OF,
Complex).

In llenendthe¢leanlnllind slzlnllcouldbeperformedit DOEor privateindustry
facilities, For theHall Exchinllorsit isassumedsuchactivitieswouldbecarriedOUtat
DOF,-SRSfacilitiessincebuildlnllspreviouslyusedfor otherworkcouldbe made
availablefor thisnewmission,therebyminimlziniitotalcosts, It is envisionedthe
meltinllllndfabricationportionswouldbeentirelyprlvntized,

In thispipercontainersfor radioactivewasteareselectedas thefabricatedpr_uct G_r
evlduationsincetheconceptof usinllrecycledradtoactlvescrapmetalto containother
wastes(ratherthin addmoreclelmmetalto thecontaminationprocess)is
environmentallyattuned,Thepaperbrieflyreviewstheneedfor Ionlltermtemporary
storalleof rldioactlvewastes,Themeritsof stainlesssteelwhencomparedtocarbon
steelascontainermaterildire discussed,A methodof calculatingavoidedcostsis
provided,Theinalystsshowsthattheavoidedcostsunderr_lsonableavoidedcost
scenirtoscanjustifytherecycleof radto,ictlvescrapsiainle, steel,Procurement
decisionsmustincludein assessmentof totallifecyclecoils,

It is in thellovernmentsinteresttopromotethecreationof itstainlesssteelRadioi_ttve
ScrapMeltd(RSM) recycleindustry,DOE shouldtaketheleadby hrinlllntttogether
thecomplimentarycapabilitiesof privateindustryandllovernment,DOE can
maximizethepullof privateinvestmentby reducinllinvestorriskthroushthe_upplyoi'
welldefinedquantitiesof RSM feedandmurtnlt thepurcha_of cappedquantitiesel'
products.
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_, AellviliN Cretllnl RadioKtlve Wule
Theactivitiesc_attnll radioactivewastecanbedivid_Jintothreecate|ories:
, _ontaminiltion and_mml,stonini (D&D) of ._urpl,sf_ililies.
, Reproce-int[of'wastetempor_iy stored,
, Conlinuinllnormalactivities,
$iIIntfiamtamountsof rldloictivewastewill beiteneratedfromactivltiu in uch of
thesecatellodesasdescribedbrieflybelow,

The lirlle numberof f`acilitiesIo bedlsmlmtled(DOE, _D, CommercialNuclei.'
Industry)is thesubjectof li numl_rof c̀ontlnuinlstudios,$R$ alonehasseverlll
hundredbuildinilsconl,llininliviryinl dqreesof`radi_clivily slatedforevent_i D&D_
Ona DOE complexwidebasis,thenumberof bui!dinllsto beaddressedisbeliev_ to
hein thethous_ds,TheDC)Dand_:ommen_iidnuclearindustry.I_ havelarl_e
numtmrsof huildinlsimdequipmentwhichwill requireD&I),

A numberof theDOE Siloshavestoredradtemclivewastewhichwill requireevenlu.l
repi_luli_ini_0Manyof the_nlainersof _uchwastehalveIt_sltheirinlqlrily iL_ii r_ull
L)ftheruslinlprocess,$R$ his thousandsof drumsof TRU wasl,_,OtherDOE Sites
hive man)+lhouslmdsof drumswhlchmayrequirereprocessini!,In tolll thereire
probablysevenllhundredthousanddrumsof TRU wastelllrousIwut lhe l)()_ ('ompie_
to be rep_kalled,

ContlnuinllDOE, DOD, endcommerctidnuclmu'industrya©livltleswill, of _our_, tidal
.nnuidlyto theinventory,It islnticipllledtheDOE complexwill Itenen.eyurly
between20,000lnd 30,000cubic feetof Tranlurantc(TRU) wastealoneoverthene_t
decildeas i, ventoriesiru workedoff, As thecommercialnuclur industrycontinuesto
operate,5pen!nun:learfuelrequirinitemponlrystorliSefor the ll_ powerr_¢tors will
beIlenerated,

3, Permnent ItadloliellveWule SIonnleFaelllltu
Permanentdisposalfacilitiesire plannedfor thr_ catq!oriesof r̀iidi_l,:tivew.stes:(I)
Tnmluranic(TRU) witte, (2) SpentNuclmuFuelandHilh LevelW_ite, and(,1)Low
LevelRadioactiveWasle,It iscleir thescheduletof manyof thepermanentdispo_l
facilitiesarein questionandthereisneedfor lent termtempontrystonltle,A brief
_ummiryof theslatusof'thedisposalI'ticilitiesfor th{_ threety_s of w_l_tehdl.ws,

The firstpermanentslorailefacilityforTRU Wllsteis theW#st@i_l.tion Pilotl'hmt
(WIPP), In 198"/WIPPwasprojectedto openthetollowinliyear(DO;;_RW._ Xev
.1). Todayestimatesfor itsopenlnilmnliefrom1_3 to sometimeinthenextcentury,
CienenitorscannotpaclUllle(withcertainly)theirTELl Wasteforevenluiddispo_l t_t
WIPPbecauseof thelackof à WIPP Wastê ¢¢ept_nceCriteria, WIPP isf._:inlidel,ys
a_a resultof ¢ontinuinilenvimnmenlal.politi_alissues,tlntll theultimatedispo_l
resolutionof:curs,Ilenenltorsareleft to do theirbestin hendlinlttheirTRIJ W._tes
withintheboundaryof theirown facilities,
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The sc_.led dalefor _Wrl.upof theflrslSpenlNu¢leerPueianditiiih I_el Wii_le
Re_iiorv known_ Y.¢ca M.u.btin hi_sslipp_ from IWR i0 2_1 1o:OlO
(DO_RW.O2VlP, Nov 1990),Thil prL!posed¢krpt)_ilory i_travin| ,:_tnlinutlti_

envimnmental,_lillcaldimeullie_,_nemlors muslplanIo mlor_theirHiilhl_evel
WasleandSpenlNu¢leilrFuel forat lees!twodecilde_,Thereisnon_uraneeI_i tln)r
pi_kil|ini will cont'ormlOtheyet Io bedeterminedYu_a MounlatnWttlle A¢ceptan_'e
(_rilerta,

Feesfor Ibedilposalof law _1 Rklloil¢liveWllsteil q:.mrne_ittldis_l rncililie_
Ps-inllthe$200p.rcubicfoolvJd.., Uliiiliesilrc_llinninll to ¢onsi_rON.SiIIO

indeNnilesloraileof LowLGve!Wlliie (N_Is_)niesWuk, Auil IW2), lili_is re}_l_
II_saleforilsLow LevelRidi_liveWasler",_ilily,l_llinliils_om_l inlo_n
uncemlini_iur¢,low l._velRiidi_liv_Wiislemlike_iupo_er_'_ _I_lh_IoI_I
volumeof ill Rildi_live Wasle, Containershllvinilvery lonilinl_rily amnei_ for
Low l_vel Radio_liveIOavoidl_riodi¢rel_kailini whileawaiiinlll_rmim_nl
ll.raile_

,i, The nserlllof Hlllnl4_ _leei_ompilrldIo carbon_I eonllilners.
I! is |enerallyli¢¢epledlhalcarbcmsi_l ¢ofllliil_rs(i0e03_ |.ihm drums)_tain ihelr
inlelrily for I0 Io _3 y_rs d_pendinllonIt_ surroundinlienvironmental_¢mdili_ns.
$111nlesssl_l onlheoil_r h_d will r_lainIll inlelrily for_enluri_ If lhe_lii_lifl_
drums(diseus_ i_b_)vein _iion 2) ¢ontaininilwasleh.d b_n m_ideof _l_inlesssi_l,
lherewouldbeno(inlqlrily r_li_l_)n_ Io l_ke_liOn o11!ha¢ontairlcMwJsleUl|lll
well inlo thenexleenluryor Ioniler, Asii SliuIdsnow, lhe¢oniainedwaslewill h_iveio
be r_pi_kai!Nand,if onceqi_in plaeedinloea_ sleel¢onbiin_r_,!h_inlqirily lssu_
will one@slaindevelopinimolberIOnor lwinly years,Tbeulilili_lionof shorllerm
lem_rlKy containerser_les a d__idebyd_iid_ inleilrilyissm_,Theu_ of si_inl_s
sli_i containerswouldpllieelhe inlillfily iss_ surN¢ienllyfar |nlolh_nexleenlUr_
asSoallow for iheresolulioflof llm l_rmin_.l fa_ililic_(WlPP/Y_¢a M_ntain/Low
LevelWlsle Deposilory)issuesbeforeimyii¢li_ iSr_uirld r_hiiiveIOthai¢.ntair_rs0
Ii wouldbeprudenlIo slOmamynewly ilenemledWi_ler_uirirlil l_ml_ry slor.il,_,
whoseullimliledisposilionis held_:llpliv{by environm_n_l-_lili_il issues,in
_ontatnerlhavinl provenIofli lerm(a ¢enluryor m.r_) lnlqlrily,

S. The rltllweconomicsor shorlll_rmlntqlHt_, lemporilry¢onliihlers.
The followinliTabledisplaysnpprosimalepricesof stainlessandear_n s|_l w#st_
Containers,



l! tscity lo undermlndwhyad_|sion 11m_ to pr_ura s:artmnslMi c_nlainers
in_leiidof _Inle. slul c.nlainqfrsfur temporarystorale, As sqqmIn thefablea_,_e,
a carbonsteel55 fallen drumcost$_,/while il dJlnles_st_l .q5ii!_llondrum,:._t.q
$01_q0o_ cartxmsteelis c:om_riitivelyc_p imdwill lull lOto 23 )_rs, m _n)r
p_iem of mslinilcanI_ pis_ intoisdifferentlime,Whenil _w ¢onialr_risneeded
in i0 to 25 ymlrsil will onlyCOil$_,/anywily_ Whlllis_rlooked In lhislhoulhi
pro_ssislhal theinilialcli_ slNl c_-mlalntrlliner I0 to 25 _ will lhemselw_q
beam wMle, furtherkidtnl to thew-am_mo Thewastei_tirbonslNi _ontaincr
rmiyberequil'N Iobedis_ is|114sarnelypeof wllle ii orilimilly ccmtiii_0
Addiliomdiythe¢onlain_wleilemull, asI minimum,be_kailed_

CarbonSteelu low LevelWtist..
Disposalof inch wlSll c_ stlel .q.qllillon will cost$_8flltnni_lirnaledcoil Of
$i _00perpoundtodisposeof liSM iS laY, L4vll PJldiml4_ti_Wllshl)oIn olh_r _rds,
_benad_islon isn'mdtto buya "temporird" ._ SINIctm_ner for "only"$.1,/,
lhctlu_ris¢ommillin|lhelyll_mto_nd Ml_lher$_iIIOdislx)_oflhedrumwhenil
ISproce_ duetoill inlqrlly loss;for a loud_ c_osiof $95, A slainlll_sll_l drum
hminl I00 yelrsandI carbonslNi drum whi©hhasto be repli_ e_ery20 y_rs (5
dnlmsX $9_I)resultsIn i $4,/3costfPr__ sl_l vl_a $_50_:_slfur _l_linle_son
¢_sl,int clolllr bills: _ may_y lh_above¢ompi_m is fimlled, b_a.H _mtt r_l
preMmlvtd_ h_ii ¢_IrbonslNl is stilllessespensive,H_'_r _llh |_rm_tri¢_lly
incrmlsinildisposal¢oqllil is_blful lhalsimpledolhuInflislionwill fllirlypre_.l
fulure¢o_Is,Aim for lhis SilU_ill_"1the re_kii|inii cauls rildialiofl e_qpo_ureto

workersin opposilionto ALARA principles,

CarbonNI_I u Trun_nink_Wu1.,
mechinilm beinI ¢onsider_throulhoutIbe I:X)_ complexto handlebuffeddrums

¢onlaininlTRU wlm (whichmusibedul up), is to pl_e thl 55pllon drumsintoB3
lillon (_rpi_ks, Aslum_theOVefl)ilcktwill beokayto sendto WIPP, Thiswill
resultinin iiddiliomll_.0iiillons perorl|inll drumofWIPPspacer_ui_ h_dli_ _,f
th_lossof theorilinil druminlqmy0 _or AR$at i variablelifecyclecostof $td4?
percubicfool(pile _i,WSR(_.I(P.92.6,11),II_ additional¢_1 of lhe,!0_ill,,._sis
$2,/3_I,For lhe I,/,000 .qR.qdrumslhe¢¢)Siallribuhlhleli_"lossofcar_n _li_l
inlelrtl)_'*isin exlrll disposalcoil of _6 millitm. Altribulini!I_ addillmlal{¢!qlIOlhe
oriilinil purc_ ;)ri_ of lbe__ Sle_ldrums,r_sullsinthe_lusmn thaiwhen
11141druml werepurcha_ I0 to _ yearsale fori paceof $,1,/,HASwill beini
¢ommilledtolpendinI a lidditi_il S2"/S:!forelx:hdrumdurinl today's_ade, Said
anmherway, $R$ thouilhtit wallpiyinI only$0,6_Iper_nd forcllrlx)nll_l drums,
bul il wasactually¢ommittinlio payin addition_$4"/perl_undof carbons!_l drum_
Thishiilhpri_ lUilileslllhlllIll C_--n_riltoriof TRIJ Wlls_ will w(,rkhardto r_
volumessentm WIPP, If _ illiumel u_ TI(U _15illillondrum_will nOlbe
overpackedbut willbeemplied,crushed!o a h_iih! of I,_ inches,andihenumlIO
W!PPforb,n_l; therolullinilcmlcanbe reducc_to $269_r drum, Thisis stillii
hilihprice.
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totalcostof di_inil of $5piton drub. whenvie_ in viiri_ f.rms, as
dls{u_ alxive,isiivorl in thefolluwlniiltiltiie,

[ illll_ illil_t tt_

_iTw_ ----_ ........_i_ ............ _'_ ..................

A¢I_ _l will varyby St_Ienvlronn_mtallondtttlx_itnd rs_l_in| {usisb.I, the
iMi¢lill0fiSire tint: _IX)ninli II _lim for i dacadeor lWO0whilgwllilinll G)fthe
"u!limllllresolution"to _ur wilhinlhe .winelime__ _n bee_iplmsiviwhimthe
ulllnlili solutionis _ reltdyiS oril!ir,ally plimnid, The._|_ nf stainlesssl_l inM_
of cllrbo_SlNI for lem_ wa_leconbllni_rso_r the_Sl _verld d_i wimldbe
l_yin| divans today, Lifec_le _ls _Id bei.i_sii_iJbel'oremlkinillow i:_l

termdl_is_s,

6, TI_ Sllil_ml NII_HIll.Ill It_ laduilr_ lnXlillvo
_is Initiativeis dirt_ledtoward11"4lillbli_menl by lhe I)OKor _inindu!il_ In r_y_:l_
nidio_liwly ©ontamiMlodslul wilh lhepirlii_ipiltion(ir_ludin| lh_invi_tnenl)of
_viili industry_It is Imvis_ lhl industrywouldrum,lion is follows,

. li__tively conlilmimilldsllinle, s_,,lwouldbe inilililiy prowssedill lhe siloelf
orilin, T_ _inl couldimtaili_ iillle asthep_rilion of lhi_melidfor
Irimipomiliorito lhenilll hlcililX(if off.sale)or Is m_h is d_taminlililxl _d
di_mbly intoii ll_n',elrysuitablefor furl inloa m_llor, ()m:epr,x_sllxl ihe
0_tal wouldIhimbetlnt H)aConsorllum,(TheI_rm(_sorlium isu_ li_
iie_rllly meanin m111nil,iliOninvolvinilpriviil_induslry,)An) 0m_l_lwhichc_.01d

frm rel_ lUlhecommemlldKrllp rnarkel_id bemid ill pr_vililini!pri_,++,

. The_onsortiumwill funh,r pnxe. Ih_metal,meltthemi!il, lnd ftbricat_
producisIo _iflcttions provid_ by theDO_ TheConsorliumcouldbe l_ai_!
ontheIX)K stllor localedonhindin ihevicinityof thesi!e_

. The prodi_ll l'ilbricalildby theC.nmrlium wouldbe_lumlxl to the_ silo(or
olhersilowilhinlhe I)(}I_, I)O1), or CommercialNi_lur industry,ele,) fur
Benerli:iilllJw in Ii "coniroiledrlhxi_" enviru_menl,
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._qldlhlesqsteelcmlllliMrs ¢4nI_ fiibfi_i_ fur lhl _Lmldinimlnlof i_lherwli,._ie_,lhefehy
elimil_iin| Ii_ _ for mol_ {lein .qlHl Io h_omc _imldmimlled. Ii _feale_¢imlalnerq
hilvlni i llfi lime mu_hlonler ll1_inII_ f_plKed ¢ohiliiner_. The rahri{al_l
(_olum_iflcLdiy¢onblmiNalod)|INI pftsdm_ISwlll I_ _._.qedin a ¢_nimlled i_le_i_
m_rkel (m_tt_i_ IO Iht ieneriil puhlle) lhel_y eiimtmlll. I iny needto itddre_._Ihe

wt!iit _iteli will tie iilsteIo he i_Onli¢lhandledstncl i1_1 t_i_Ill t_il_lltilmtnitltOfl will he

l_movodis sliqlIn lhe fem_lilni pl_t_ ( Ti_ riidilillimtalc ¢olild l_Ive from lhe
fiibl_iled il_mswould _ likely N _ tow is to Ix_lmmet_imhle es_ hy lhe mo_l
_flSilive l_lUlprl_flL) Thl_ ifllliiiliv_ can h_Ipio _real_il n_w l_iV,il, ind._Ir_ r_Ttlw
mcl_l, of n_li_uve _r_p m.t_l_

?. Ilt_l_ltl I1_ ltlilnllu Nlt_l Prml_li
{In Invlsilm mil/ly pl_li_ill usifll f_led hidloKliwly ¢ollldmlnlill_d_I_I_

I I l_Onllinlrs for radio_liVl iP,d _s Wieillh(_) l_IPlitfOrl}fidles i ilrpOrl
hlnwiys, i.1) ilft_lufIl miilerlil Io bll u_ ii _I_, I}{}D end¢ommel_i_llnl_i_f
pl_Is Io .llm_ i few_ Th_ inllxwtilll que_lofl is: "_ cMI lhe imhl_t)_ he nllflufed
into e!ltMtff_e tfl In _t¢tl rit.!ii!ttlfl?"Ii ts belll_ed prlvtlte tnd._ry wilt tnve_ itl
lh_ developmenlor Ihc "lle¢_{le ('_mlilmt_ited_Tttp _ii_t Ind._lry" tr t |l_lrimleed
mitrktl ftif il l_rlod_r 4 IO? y_arqcan he pn_tch_dt_s_!!.wpflv_l_ tnve_l_f_I¢_r_t)_f
their iniilli ll1_f_Inle-hl_

I, Tt., rot llurk
A. K_m_ally __inll m_l_ wh_h ¢itntmestatsli.qhedby th_ |X)I_ _lpl_itr.qIt) t_
lh_ qupplyof sllilnllss_I_I willm ¢onliln_fs q_h li_ _5 pllon drums. Th_r_ iq
pToblblyli uw for _I_.000 IO__IX),000s_h drumslhTOUl!hOullhe LIOll _omple_ i._l
in lhls d_i_, NII_ Ido!_ couldu_ MO,O_ _h dn_m_ An li_¢s_ible price _Id
l_t in Ihe $._00IO ili_O0Iw111e_This tm_l i_le is h&iid on I1_ tqltmiilti_lpri¢. or oih_f
l_pOly coiled I!Ilvilni#Id cMbon slHl) TIIU iypt ¢onl_iner.sunderi:_msidefltlt(_l:The
markmvilu_ would il_r_fore hlv_ a rimili of helen 160 millilm _Ind$_.00milli_n_

Tho ¢iilculillOnI in Ihll pipit Utl 5_ lllillon d_ms Is ihl baqlsof _lysli_ lli_laniluiar
wilill llo_is rely iilsobe i Ixomlsini flfsl produ¢l, II is importmllIo ._tlblish II.,_
mirlml wilh pl_Ju_ll ihill elmN p.__l in lhl ll,ll qmmlili{s Io i riliriy lil_r!l
spi_ii_tllion, Oi_l 11141mMkol is {il_liih_ lh{n ill eiplmiiml i,_pTod_ll havlnii
mornsirinltml mluimn_nli (univerudspinl Gtl ¢liiks, I)WPl= ¢lniil_s, 0,,) ¢ln
pTocNd, Addiliomtlly Io ItiVtlthe tnduilry iil blsl chince ot's_¢es!, Iht tntlitl li_M
reed_ock shouldbit metallurilicatly¢onfdanllindwell chil'sl_leri/ed (e,l,ih_SR$ ll_l
l_¢hln|Irs) _ eonllin elrohilivelylow levll of {onLamlmllion, Th_ r_y¢linl or
IISM ¢onmninl hlilh levelsof ¢OnllminalionimdtheupinldinI of con51mlmilldclsrl_n
_itool.sinl ¢onllminiltndnick_l shouldhe follow.on sl_ps, R & I) i_ilvili@sin idl .r_s
shouldmoveforwi_l io llssuroih_ prolressionof lhe stainlesssI_l bonofl¢illlre._
indusll_,
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pathis thecarbonsteelroute, Thecostto preparetheHeatExchangersisexpectedto
belessthan$50 million,Thecostof thecarbonsteelroute,whichincludesthecostof
buryingtheheatexch_llersasLLW, isavulded.In calculatingthecarbonsteelrouteit
wasassumedthatcarbonsteeldrumswouldhaveto bereplacedeverytwentyyearsdue
to theirlossof integrity(asa resultof rusting).Thiswouldcausethepurcha_of
850,000carbonsteeldrumstoperformthesamefunctionthe 170,000stainlesssteel
drumsperformoverthe100yur period,TheremeltandfabricationcostsForthe
stainlesssteeldrumsaresetat $4,86/LBwhichrepresentsa priceequivalentto $35L)for
adrumweighing72 pounds.Thispriceisbelievedto bethepricea stainlessst_ul
remeltandfabricationfacilitycouldchargeard stillmakea profit( seeFinancial
Analysisprovidedelsewhere),Forsimplicityall valuesareinconstantdollars.

9.3 BenendnliyReuNd StalnleuSteelComparedto Comme_lal Market SlnlnleM
Steel

Basedon theabovestainlesssteelversuscarbonsteelindifferenceanalysisonemay
concludeto onlyusestainlesssteelin thefuturefor indefinitestorageapplications.
However,if onewishesto usebeneficiallyfabricatedRSM stainlesssteeldrumsit
remainsto beshownthatit iscostefficientto usethebeneficiallyfabricateddrums
ratherthannewtraditionaldrumsfromthecommercialstainlesssteelmarketplace,An
indifferenceanalysiscomparingBeneficiallyReusableRSMstainlesssteelfabricaled
drumsandtraditionaldrumsis shownbelow, The tableon therightdisplaysthe
traditionalroute,whichincludestheburialcostsfor theHeatExchangers.The tableon
theleftdisplaystheReuseroute,whichresultsin anindifferentpreparationcostof $12
m,llion,
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From thisonecanconcludethatif thepreparationcostsarelessthan$12 millionthe
Reuserouteis thepathto follow,

Utilitiesandindustrialcompaniesfacelargerdisposalcostsatcommercialfacilitie_,
Forcompa_'isonpurposes,inthecalculationbelow,costsfordispo_l of theHeat
Exchangersata commercialfacilityareestimated,To generatethedisposalcostit wa_
assumeda chargeof'$100percubictootof'spaceata commercialt'_cllitywouldbe
leviedandthespaceoccupiedbyeachHeatExchangerwouldbe42 feetby g fextby 9
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feet. Thisresultsina totaldtspoml,:oatof'$2.tmillion(or $1.70/l.D), Thetotal
avoidedcostnowbecomes$83 millionandtheindifferentHut Bxchanllerpreparation
costbecomes$23million(or $1,54tLB),
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In theexamplebelowthefull $220percubicfoot for Birnwell"outof theSoutheast
Compactprice"hasbeenaddedto the$60percubicfootstandardchariiefora totalof
$280Percubicfoot toestimatethehighendof therangedisposalcostsfortheHeat
Exchangers.ThisraisestheHeatExchunlierdisposalcostto $63 millionandthetotal
_votdedcodto $123million, The IndifferentPreparationcostnowbecomes$39
million(or$4.34iLB).
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The avoided dlspossdcost valuesestimated in these last examplesare more typicalcf
thevaJuescommercialnuclearindustrialcompaniesfaceastheyevaluatetheirlimited
optionsfor LLW disposedin thefuture, It is recommendedsuchavoidedcost v,lues he
usedasthebasisforjudgmentof theeconomicmerit of therecycleinitiativesinceit is
mostrepresentativeof thereidmarketplacefor thecommercialnuclearindustry,

Thereareotheravoidedcostrouteswhichcouldbeevenmorecostly, Parexample,if '
onedelaystherecycling!,is requiredto burytheHeatI_xchaniters,andsubsequently
retrievestheHeatExchangersfor recycleata laterdate;It isestimatedanadditional
$40 million(or$3/LB) wouldbeaddedto theavoidedcostscenario,
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In theforeloinl enllyselthe"RemeltandFabricationcosts"(in theIndifference
calculations)aresetequalto the"PurchasePrice"(in theAvoidedcostcalculations).
Thevalueusedis _,86/LB, whichasstatedearlieris thecurrent$R$ costlevelf(_r
deliveredstainlesssteel55 pllon drums. Thevalidityof theassumptionthat$4.86/LB
representsa pricewhicha privateinvestorwouldcharlehasto beaddressed,ThePm
FormaenidysissupporlinlltheRemit endFabricationcostsassumedthefeed
radioactivescripmetalwouldbe freeto theprivateinvestorendwouldoffal the
additionalcostsrelatedto theneedto process©ontaminatedmetal, The valueof
|lnconlamtnatedfeedscrapmetalon thefreemarketis in the rangeof $0,,t0fLR. This
sullelLi thaia pricinl levelof $,I,II6/LBcouldbeinsufficientto induceaninvestorinto
thebusiness.

Whatthenisanappropriatepriclnl level?Thesimpleansweris thaltheprtcinj level
will onlybedetermined*+_orouihin ttenltlveprocessof ilovemmenl/industry
enplementdurinl whichtimeinformationis Ileneratedandexchanlted,while
nellotiationsproceed,A pricinl levelsuft'tdentW provideaninitialunlevenll!odreturn
oninvestmetltof at last 3_ overprimewill benecessarytoattracttherequired
investors.It is importantto keepin mindthatthedecisionIo recycleshouldbebased
ontheentirerecyclechainbeinl moreeconomicthanlhenon-recyclechain. $1n(:eno
senileentityin industryhas_llltheCalmbiiitiesto undertaketheprocess,a Consortium
isenvisioned,TheConsortiumwill llenemteitsownProFormaanalysis+tingeit will
heinvestinlitsownresources,

Governmentcanhelpreducethebusinessriskto privateindustryendprivateindustry
canhelpreducethe riskto lovernment,DOE redL,eestherisk to indusirybyassurtnlta
marketSlmmninlthe"paybackperiod"of theprivateinvestment,The riskto DOE is
minimizedby theConsortiumassumtnlthebusinessrisk of scheduleslippalein Ihe
constructionandopenllionof theRemeltandFabricationFacilities,TheDOE doesnot
payfor productsuntildeliveredma neloltatedspecification,The investmentrisk to
DOE is minimizedsinceprivateindustryis tnvesttnllitscapitalin theRemeltimd
FabricationFacilities,Themajorinvestmentby DOE is in theClmmlnI and$tzinl
Facility,

10. Needto Auure a market to establishPrlvatiullon
Privateindustryiswtlltnl to lakeriskwhenthereisa km_wnmarkclwhich11+:an
serve, PrivateIndustrywill risk makinga profit in thatmarket, HoweverPrivale
Industrywill notspeculativelyriskeslablishinlltheMarketwhentheMarketis
(]overnmentcontrolled,For thisInitiativeto besuccessfultheaovernmentmustcreate
theMarketbycommtitinttobuya liven quantityof productto. liven s_ifi¢allon at
a liven p,'ice, PrivateIndustrywill riskitscapitalif thepricinltlevelisperceivedto be
reasonable,Oncethe industryis functtonlnl,thenormalforcesof supplyanddemand
,viii dictateprtclnl levels, TheIndustrywill flourishbyproducingotherproducl_lto
enlarllethe "controlledrelease"Market,

..... , ,, lllllllII ill ..... IIIlll I I I
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I I. Growinll the Induslr; • SilillU or IndusiryGrowth
Withtheamountsof R_i_ctive _¢rllpMetals(RSM)availablewithintheDOE
complexit app_rs likelya flourishinlrKycle RSMindustryof wveral reiionaicenler_
issupportable.The industryshouldprobablyllrow in a numberof _tai_esasfollow_.

• A demonslritionfacility(s)wouldbeesulblished.The facility(s)wouldinitially
r_eive stainlessstNl of a sinlie pedilree(e. I. all .!04stllinle_ssl_l) and fabricate
itemsof thesamematerial. Onlya limitedtypeof "¢_onvenlional"prmlu¢lswould
be initially fabricJted.Theproductswouldbemanufacturedto "mc_ierile'*
specifications.No silnificantRiD shouldberequiredfor theinitialoperitionof
the_monllrilion ficility. Developmentllmlni to supporltheinitialdemonstration
facility(|) wouldbefocusedonshowinlprivateindustrytheircommercialrisksare
minimum.Theproductsshouldbeusablelad havea widerinile of jeneril ,sate
withintheDOE complex.

, Testinilllndthedevelopmentof thosetechnololiesnecessarytoextendtheindustry
beyondpresentdaytechniquesshouldproceedin _railel withtheesUlblishmentof
thedemonstri|ionfacility. SuchR&O liclivitiescouldinclude:the¢isslin|of
remeltsfromdissimilarRSMfeeds,cislinll from "hijhly contaminated*'feed
metals,themakinlof stainlesssteelfromconlaminatedscripcllrbonstMl and
contaminatednickel,slidtheapplicationof tl_ technoloilyto uthermetaltype|.

, Oncethedemonstrationfacilityisproduclnlproductandonilolnl R&D effortsh_ve
producedresults,privateindustrywouldconcludethr riskiccepulbletoestablish
r_iilionalfacilitieson il _ompetitivebasil The industrialori|_Initatiunspllrli¢i|_tinll
in thedemonstrlltionfacilityis wellasotherllrouP_couldform theirown privi_le
_Irrlmilem_ntsas theyd_m llpproprlat@.

li, Avllihtbilityot 'lop GrmdeFeedMettll
To issurethehillhestprobllbilityof successtheindustryshouldbeitinby processinil
larileamountsof icrip slJ.inlesssteelwhichis uniformandwellcharacterizedfroma
melillurliicldperspective,(In subsequentphises,kstheindustrybecomesemblished,
thecreationof quldityllnlderainlesssleelfromvlryinil typesof steeli,'ldalloy
blendinlelmproceed,)$R$ his identified68 ridioiclively_:onulminatedscripProcess
WalerHut Exchlmliers.TheHeatExchanliershavevolumetrictritiumconulmination,
andsurf'lcefuelI fissionproductcont_imlnalion.Over93,)i of themalerlalin these
HeatExchanliersis _t04slainlesssteel.If the 13,000,000poundsof siainletssteelin
theseHealExchanllerscouldbeturnedinto35 ilallondrums,_h weiilhtnil72 pounds
(with 10_ slain),ii loudof 162,300drumswouldbe fabricated,witha valuein excess
of $300000,_, Thesedrumswouldhavea tolalconlatnmentvolumeof 8,9.Y/,300
I_ldlons(I, 190,000cubicfeet).
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thefollowinllu_elnumberor thebenefitsthatam beascrib_ to theStainlassSteel
ttSlVtknefi©iil ReuseP_mm,

. RMu_isovenill_E fu_inl _: Th_lh thepullor privatei_ustry
investmentthemlulmmentsonDORbudiletoutlaysam reduce, The I_K
essimtiidlyutilizM privateinvestmentto helpin wlvini its wasteminallement
¢on_rns,

. Cmlitn jobs:The¢onstr_tionis well is theoperationor fKilities will crmleJobs,
helpiniin theiidmlnillnilion'ldriveto improvethemilion*s_my andfulfill lhe
DOIB*s¢ommilmenlto support¢ommunitiulhlll_ liffecledby r,,efenu Induslry
¢udxicks,

o HelpstheEconomy:The¢rmtionof the industryprovidesa taxban while©rattnll
prlv.i.tor

. Createsin l_vironmentallyattumldIndustry:The¢onceplof usinilhldi_tive
_rep metaltoconlldnolherwlmel ll_MeedOf introducinilclein metalto thewllsle
strum isenvironmentallycorrect, The initiativeestablishesbeneficial_le,
reducesWlSledisposalrequinlmenls,minimizesthetotalvolumeof wastedestined
forburill liedreducestheileneritionof newwastes,

. k_-eleniles$ilnificimtIkmeflciilReuse:With theutilizationof the6800tons(_r
welldel_n4dlliUnlesssteell'lldioKtiveNrlip rmttaltheinitiativempl'esenlsthebell
opportunityfor theneartermt_Fle-fabrlcliUonof stainlesssteelcontainers,
Permitsfor thetesiinI of nidio_tively¢ontamiztatedmeltl (im:ludini!tritium)for
urly phtlmbei_hte|tlnl arealreadyin piece,

. Punctlonswithinthecurrentrellulatoryenvironment:The initiativeic¢ommodates
theexistinlllick of li de mineralsvolumetriccontamination'fr_ releiiw"re|ulation
whileeconomi_lllyustnllradionctivescrapmetalinti "_:ontroll_release"manner,

. Beneficiallyusesextitinl facilities:YorthedecontaminationanddJsluwmbly
(sometimesmfemM tou ¢lellninlendsislnil)portionsof theinitiative,existini!
structurescouldbeused. Permitsfor thehlndlinilof radio_liveisotopes
(includinii)Irltiumaxeilrudy in place, Any permilmodificationwouldbeless
time¢onsuminilindless¢osllyihantheprocouinilnf newapplicalions,

. WIIIO minimhmllon:l]xlendsthecaplwit),of exisllnildisposalfa¢iliiiesthrouiihlhe
reductionor itWille ltmllm.

. Extendscontainerlife: Aires(likeSRS) hiivinlla hiiihhumidit,__(_ndtheresultant
htllhcorrosion)environmenthavea iiroilterneedtoeliminntetheu_ ef _Tart_m_t_l
s4orlqie¢onudners,
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, it__ _R ink: Withanuwred RSMreedsupplyandpr_t _rket0 pMvate
industry should be willinB to risk itsinveslmenlto ¢:on_il_l null areshihri_iilion
f_ililles, _ _,jld nolbe rtsponsihlefor lhe _ule sllPi_iteco_l_li_sion_l
by ,nduslry_

14. Concludon

it is in the ilovernmenlsinterim to pmmme the_relilionor il sialni_s sleelItNM r_le
induilry, I)0_ _id lake ihe lld by b_niinl iOplher lhe_mplimenlary
_:lipllbilili0sof privlile IP.du_Iryimdllov|mmenl, _U ¢:unmilxlmiiteihe pull ¢_rprlvillo
investmentby reducinI inveslorrisk thrtmlh lhe supplyof w_il dellnedqullniiug_of
R_M reedliad iLs|urinilihe purchilwof ¢ilpp_ qulmlilieSof prod_Is. Induslrywill I_
¢lillN uponIo llssumelhe schedulerrisksor _ilily (:onslruclion,_larlup,and
t)pi_rlilion,
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i Sih AnnualU, S. I:)epartmeniof EnerlWLow.levelWa.le Manq!ement
Conference, Ph_nix, Ari_ona, Decemberi-3, 1_3

BENEFICIALLY REUSING LLRW
TI_ SAVANNAH RIVER SITE _Al_l_t _EF, I, __RAM

_LqTRACT

With 611rlidioeeiively¢onttlminttedexcessProce,sWaterHealBxchanllers
the$11vllnnilhRiverSitelaunchedill prollramtoturnpotentialLLRW
metal liabilitiesintoassets.BachHeatExchanliercontainseppro_imalely
100tonsof 304StainlessSteelendcouldbedisposedesLLRW byland
buriel. Initnd the7000tonsof metalwill be recycledintoLLRW, HLW,
andTRU waste_:onlainer,therebyeliminaliniltheneedG)rneertermland
disposalendalsoelimintlltnlltheneedtoeddmorecleanmetalIothewaste
stream. Aspectsof thepartnershipbetweenDOE andPriveleIndustry
necessarytolie,:omplishthisnewat,ion arede_rib_. A life_:y¢lecob!
anily,i_!e.ssociatedwithpastprectteesof ustnll¢erbonsteelcontainersto
inJeflnttelystorematerial(©ontrihultnilto thecreationof today'JtIcllaey
wasteproblems)is presented.The avoidedcost¢eleulalionsneed_ to
supporttheecormmicsof'the"lnditTerenee"decisionpr_ess in ,,,essinii
theBenefit:telReuseoptionrelativetotheBurialoptioneredescrit,,ed.

Author: W.L. Boettinier, Minallcr BeneficialReu,eProBrtim,.WSRC.
SavennahRiverSite,Phone803-725-41133
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