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criteria !or the acceptance of uncl.assified tnrsl.lr3nii.:m element ('ml) 

cx:rtt.lm.inated ~ at the ~._a !solaticn Pilot Plant (WIPP) ·.,iere doo.:mented 

by t.~ 'Waste ~tan::e criteria Steer:rq C:mn.i~-ee i.."1 its ~Y 1980 report 

(Pa!e.rence l) • 

Ravisicns l aro. 2 reflected the :--esul.ts of co;oi.-q project activities, 

irci. u:tirg cx::t1SUl. t.aticr.s ·.nth t.~ Envi.rc:nDenbl Evaluaticn Gr:,up ( m;) o! the 

state o! ~ ~'<.ico aro. t.~ Jo.int Integraticn Office (JIO) . The revi..s.icr.s to 

the criteria presented ·..ere o::::r'Si.stent ·.nt."l the origiral intent o! the ~ 

~ C:::-iteri. ~ ClW:) as preser.ted. in Reference l. 

This issue, Revi.sicn J, reflects :-..:rther co:;oi.-q proJ ect activities, 

~.__icr.s ·..-ith the ~ci..cned ~ , ot.~ TRJ prcqnm partici

~c.:s. ~ :-evi.sicr.s are .:tlso ccrsi.stent ·..-i~i t.~ crigi.ral intent o! t.~ 

)C),C. 

.\s t..~s coo :zrent t-~ been CC1Il)lete.ly recrgani.z:erl, sidebar:"~ has been 

aiu.~....ed. 

-iii-



nus ooo:ment is inte:"rled to delineate t.~ criteria t::y · .. t-.i.ch ~assified 

·~e ·..-ill be accepted for ~lacement at t..'"le ioiast.e Isolat.:cn ?i lot Plant 

(WIPP) in ~ New ~co an:i desc::ibe t..~ bases q-cn .. b.ch these 

cri~ia. ·.ere established. These criteria are not int:erced to be specifica

tions b.1t ratl)er limits t.."lat ·•ill al.lo- ..aste genera~ arrl sh.:H)ing sites to 

davelcp their C"on procech.1res ard specifiQticr.s for 9repa..."";iticn (::f TRI ·..aste 

for shi.pre,t to the WIPP. 'These c:-iteria ·•ill also al!.o. · ... aste -;enera~ 

sites to plan tut:ure facilities for ..aste preparaticn that ·..-i ll. ~r:x!uce 1RJ 

..aste for.tis ~tible 'olith WIPP -aste arplacement ard isol.3ticn requirements. 

'!bese criteria cnly apply to o::ntact-t-.arrlled (C!) ard rerct.e-t-.arrlled (RH) 

transuranic ('rnj) ..aste for.ns arrl are rot interded to awl y to beta~ 

·-astes, spent : ·.:el, high-level ..aste (}illol), lc-w-leve..l. ·...astc (r.:.;-i). lo. specific 

activity ( LS.\) ·..a.ste, or fonis of radioactive ·..as--...e !:8r e.-,q:er :..~t.l.l p.ll'FOSeS. 

specificaticns for receipt of experi.:r.iental ·.ast:e fcr.::s · .. ill be ~r-epa.red tJy the 

resp:::nsibla projects in o:::njunct.ion ·•ith the staff of the ;~-rPP ~roject at a 

later date. In ad:tition, t..~ c:-i teria cnly a_wly to ·..aste e::+i l aced in bedied 

rode salt. Ted'.nic:u bases f or t..'":ese c=i t.eria =ay di f: er < <;ni !: :.cantl y frc:m 

t.~ : or cc.'"ler h::::st rod<s. 

l. To provide ·..:aste accept-=rce criteria that will per.nit t..!e'!cusUat.i.rq 

the safe disposal of 1RJ radioactive ~...e at WIPP. 

2. To oooment the technical justificat..i.cn for 1RJ -.aste acceptance 

criteria for bertied salt as the host ne:tium. 

) • To provide ~tative guidelines, in the for.n of criteria, that can 

be use:i ~ waste form develcpers in des.ignin:; TRU •..aste prcx::essing 

systems -:hat vi.11 prcdx:e m.J •..aste forms acceptable for qeolc::qic 

disrosa 1 in beo:\ed salt. 
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1 · 

'Ibe 'io1'""':'P Project ..rill c:x:quy 'Jith Titles 10 ard 49 of the axe of Federal 

Ps;Ulaticr.s (crR), as aw].icable. The WIPP ~ are ad::titicnal limits that are 

to be used as a SlJE:P,lement to t.~ awJ.icable era regulaticns . Afl aR)licable 

state ard federal regulaticns re.lat.in; to shit=znents of radioactive or hazardals 

materials will afPly to sh.ipnents to the WIPP . 

~.ecpests for exceptioo to cne or more of these criteria :ray be sut:mitted 

to WIPP for~- Specific WIPP awroval is required prior to 5hi.wirq a 

..aste ~ which does: rot ire.et these criteria, or it will not be acx::epte:i at 

the gate. ,U.l rer:pests 'Jill be o::nsi.oored oo a case-by-case basis. Blanket 

e:xeq:,tials to air'f criteria, will rot be ~- Each request for exceptia, 

DlSt be subn.i.tted with sufficient j ;.;stificatioo to o:::rNince the 'iolIPP reviewers 

that there is no significant persa,nel hazard, oo significant p::it.ential 

increase in expcsure to the p.lb.lic, arrl oo sig:ni!icant .i:upact to WIPP 

~ticnu, safet:f, arrl envirc::rmental parameters. 
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2.1 [EfINITI® 

Transuranic waste materials that are packagad in such a way that the dose 

rate at the surface of the waste package is not greater than 200 mRem,lhr. 

Cgtt:ystible Materials 

O::Jd:::ust.ible materi3ls are those materi.al.s which · .. ill sustain o:m:::usticn in 

atJta.\.,heric air when~ to an ignitioo sa.irce of 1475 degree Fahrenheit 

(800 degree ce.lsius) for a pcri.crl of 5 minrt:es. 

O:::q)ressed qases are these ::iaterials defined as such by 49 CTR 173, 

sut:part G. 

corrosive Materials 

Cor=osi ve materials are those def i.ned as suc:h by 49 cm 17J , SUq:lart F. 

Explosive ~terj.als 

Explosive materials are those de.fined as such 'b<f 49 l"'"'FR 173, sutpart c. 

Free Li.quid 

Liq.ti.cl that is not: sotbed into a l'x:xst. material such that it cn..tld spill or 

drain frcm its OClltainer. 
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n;,coiUzed Materials 

Materials tt.at are fixed in a ::-atrix su:h <'IS glass, ceramic, ceoent, 

muete, etc. 

An enclosure that is used. to provide protectioo or cx:rrveni.erce in hamlin::J 
ofa~. 

PU-239 Emivalent Activity 

'Iha PU-2:?9 eq.ti. va.lent acti vi t:y (J.M) , ~ in PE-Ci, is the sum of the 

~cn.x:.l.ide ~ivit:y ..tu.ch can be c:haracterizeci by the expressiai: 

K 

~ 
AM .. r: 

WF . 
l 

i=-1 

•.here K is the nmb?r of radion..x:.li.des, ~ is the activity of radicn.x:J.ide i 

( in o.iries) , arrl WF i ( a uni tless ruri::er) is the PE-Ci ..ie.i.ghtirq factor for 

radicnx:.l.ide i. WF i is de.tined by t.l;e ratio 

~ 
WFi,. --

Ei 

..here Ea (rem,/µC:i.) is the so-year e!!ective .tlo.le l:xxtf cbse camit:ment due 

to the ima.latioo of PU-239 partia.ll.ates 'tt'ith a l. o µm Activity !4ed.i..an 

Aercxfynami.c Diameter (AK\D) ard a weekly M p.l.llacr,,arJ cleararx::e class, arrl 

Ei (rem/JJCi) is the 50-year effective wh:)le l:xxtf dose cam.itment due to 

the imalatirn of rad.icnx:J ide i partio.ll.ates 'tt'ith a 1.0 µ;m AMk.J arrl the 

p.l.l.mcr1ary clearance class resultirq in the highest 50-year effective whole l:xxtf 
d-"lse camit:nent. 

'Iha value of Ea ard Ei may be cbta.ined fu:111 OOF.,IWIPP 87-014 (Rt~ererce 17). 
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fU::2J9 E1 ;t1ile Gram Eoui.valent 

The amc:m1t of PU-239 .tuc:h w'OUl.d prcduce the equivalent ~ _ J. as that 

deter.nined for the fissile material in the container (assum,jrq all containers 

are in an ~ly trerler,\ted infinite array) is called t:i1e PU-239 fissile gram 

eq.ri valent. 

For materials other than PU-239, U-235, ard U-2JJ ..ttic:h shall be treated 

as eq.rivalent, fissile equivalents shall be cbtained usi.n:J ANSI/ ANS-8 .15-1981 

(Ref ererx::e 4) • 

Pvrcx;t1oric Materials 

Pyrq:hori.:: materials are defi.nea as those which :nay ignite spcntanea.lsly 

urder the ancient ccrditicns of sh.i~t. or storage in the WIPP. A. 

a::qn: ei"le! 5.i:ve listi.rq of marry of these materials is foord in ~ 9 CFR l 7J , 

sut:parts D arrl E. 

Radioactive mixed waste is radioactive waste ttiat also contains hazardous 

materi.al.s as listed in 40 OR 261, sutpart.s C ard D. 

Transuranic tJaSte materials packaged such that the dose rate at the 

surface of the -,aste pad(age is greater than 2CO mRem/hr, rut not greater than 

1000 Rem,lhr. 

The pericd. of time .nic:h incluies loadi.rq waste packages into the trans

portatim systkm, time in transit, arrl time in pzocessi.n:J thra.ql the WIPP 

umergro.lrrl eq,lacement is called short term. 'Ihis period does not i.nclu:3e the 

WIPP five yea.'r retrieval decision period. 
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'IRJ waste, for the WIPP, is ~fined as defense \olaSte contaminated with 

c:erta.in al~tt.irq radi.onx:.lides of at.cmic rnm:ier greater than 92 arrl 

half-lives greater than 20 years ir, concentrations greater than 100 nanccl.\ries 

per gram, as .iqllement.ed by COE Order 5820.2A. 

A waste cxinta.iner is the di"{X),Sable cx::rn:ai.rment vessel for waste mate

rials, in:lw.irq any integral liner or shielcli.ng materials, that is i.nterded 

for eq,.lacen:e it: at the WIPP. In the case of contaminated, damc'gEd, leaki..rX1, or 

breached cx:rrtainers, arr/ overpaclc shall be considered the container, arrl the 

original caita.iner shall be considered part of the .. aste. 

Waste For;n 

Waste form refers to IX1YSical types of waste such as slooges, solids, 

organics, et:. 

;.. .iaste package :.s the 'IRJ waste !l'aterial , arr/ lcose liner reterials, ard 

the 'WaSte catt.ainer that is interrled to be hardled ard e!ItJlaced at the WIPP. 

Ar, assertily of -waste packages, su::ti as a seven-pack of drums, that is 

interrled to be han:lled arrl ~aced as a single unit by the WIPP waste harrll.L"l:J 

system. 



'Iba "1i!IISte mterial vol.lme, excl1xHnq eslU?\t-ied void spaces, of a,e waste 

~ Clllllriltd to the total VO~~ all loQSt.e !oc:::s within that' packarje rut 

nee • x 111101«1 to the pKicafJe vol, ..... 

2.2 SCJfflRX'. 

Tacle 1 stx:l6 a si,zwm:y at the Waste Acu::p..al0: Cti~...a far both rn an:! 

ml 'IR)' waste. 

> 

-7-



WAC 

WASTK 
CONTAIHlUtS 

,, WTI 
~1 PACUCI 
~ HANDLING 
; . 
', 

LIQUID 
WASTlS 

CONTACT· UANOI.IU> 

Wute container• for .a,placHMrnt 11l thu WIPP 11h11l I la1 
noncoabuatlbl• and ... , all th11 11ppl lc11hlt1 n11ulrt1aw11l» uf 
4~ er~ l7l,4ll for Type A packa11l1111, Wut11 contalnu• uf 
varlou1 1laH ahown to Mt1t OOT 1'y11• A r•quirH11mt1 by th11 
Mthod1 detailed ln HUi 324S au acc11ptabl11 to \UPP, In 
ad'1lt ton, they 1hall have a dHl1111 1 l h of at l11ul 20 yura 
froa the date of c•rtlflcatlon, 

Any waate contalnua that appur to be bula•d or otherwlH 
daaaa•d 1hall be npackaa•d or overpack11d In • container 
11ua11tln1 the abov• nqulu .. nta. 

Contact-handled TRU waat, p1cka1•• or pack••• a•••mbli•• 
1hall not exceed 12 x I• 8.S feet (l,7 • 2.4 • 2.6 a) ln 
overall l. • W • II dl .. nalona. 

All waat• packaaH ahall be prov&Jed with cluta, offHta, 
chi••• or aklda for handllna by Mana of fork truck1, 
cr•n••• or alallar handlina devic••· Llftlna rln1a anJ 
other 1W1ili1ry liftlna devlc•• on the packaa••• lf provld•d• 
ahall be r1c1aaed 1 of h•t • or hl111•d ln a unner which doe a 

. not lnh1b1t 1tacktn1 ttMI ~ckaa••· 

Powden, aat..1 and alallar partlculat• wut• Mterlah 1hall 
be laaob111aed lf aore than l wel1ht perc•nt of th• wa11t• 
aatrla ln each pack•&• I• ln th• fora of partlcl11a b.alow 10 
alcrona ln dl ... ter. or lf aor• than 15 w•laht percent la ln 
the fora of partlclea below 200 • lcrona ln Jlaaeter. 

nu wait• 1hall not be in a fr••·llquld for•. Hlnor llqul'1 
rHldu,a rea.iinlna ln well·duln•d bottlu, cana, and other 
container• are acceptable, 

. 8-

M ltHOTIHIAHlll ,KO 

Humot11·ha11dhd 'l'HII wut11 contaln11u ahall be 
nonco•bu»llhlu 111.i IIMIIIL, •• • 111l11l111ua 1 lh11 
ailruct,n'al r.aqulru111ent1 and dut11n condltlona 
tor Typ• .1 ~•cka1l111 co11taln11d ln 49 en 
173,412, 0u11 to th• 1peclal ch1uct1rhUa 
an'1 appllcaL ion of Lh11 RII TRU can liter, th• 
co• 1>n111lon tut. 1·11c1utr.uunt of 49 CfH 173,465 
(d) h not appllc1lll11, ln •ddltlon, all HU 
wait• contaln•r11 »hall b• c11rtlflud to a 
WIPP·approv•d ap11cltlcatlon to h•v• • d•1l1n 
11 t• ot al lu11t 20 yun1 fro• tti .. JMt• of 
CQrlltlcat~on, 

He110te·h~ndl11d TRU wute p1ck1111 ahall be no 
~ar111r than a noalnal 26 lnchH (t>.66 a) in 
J:a .. tar with a 11,nh1ua len1th of 10 feet• 
l Inch (3,1 •), lncludln1 th• plntle, 

:Meaote·handled TllU waate packa&H abAU be 
uqulppttd with GO n lal l Ut ln(\ ph•t l• of a 
il1,Hlan acceptabl11 to ttwl WJPP, TM p&ek.11H 
ahall hav• no other lUtlna devlc••· 

S11M a• contact·handled. 

S&M •• contact-handled, 



TAILI I I WIPP WAC SlfftAiY 

WAC CONTACT·HANlll.l!I> 

PnOMIORlC 
HATIIIIAWI 

IXPWS l VIS 
AHi> 

caiPHSSKD 
GASK!i 

RAl>IOAC1' Iva 
HIXEO 
WASTl!S 

SPBCI FIC 
ACTlYITI 01' 

WASTI 

WASTI 
PACKAGE 
WllGHT 

Pyrophorlc uter1ala, other than radlonuclld••• • hall be 
rendered ••f• by •l•lna with ch••lcally atabl• uter1•1• (a.a, 
concrete, ah••• etc,) or proc•u•ul to r.aov• th•lr haaardou• 
propertiu. No aou than I parc1111t by walaht of th• wut.1 In 
each pack•&• uy be pyrophoric for•• ot radlonuclid••• and 
lheH 1hall be 11n1ral ly dhp.r1a11J In ttMI wute. 

TRU waat1 ahall contain no ••ploalv•• or coapr••••d &•••• 
•• d11fln•d by 49 Cl'K 173, Subpart• C and C. 

TRU waataa •h•ll contain no ha&arJuu11 waal•• unl11aa th11y 
••lat•• ~o-cont .. inanta with tran11uranlca. Waat• pack•a•• 
contatntna ha&ardoua .. tarlala •h•l 1 be ldentitted with th• 
approprl•t• OOT lab•l. THll·contaalnat&ad curroatv11 ultlrlMIII 
• hall b• nautrallud, rendered noncorroalv1, or pack•a•d in • 
Nnn1r to anaure container adequacy throuah th• duian 
llfetiM, Haurdoua aaterlah to b• reported an ll•t•d in 
40 crR 261, Subpart• C and O. 

l'or purpoau of TRU wute certlflcatlon, th• 100 nCl/1 '?'RU 
wut• Ualt • hall b• lnterpuUd u 100 nCi per 11ra• of wute 
Ntrh, Th• walaht of added, external aihialdina and the 
container• (lncludlna any rlald linera) ahould be aubtract•d 
prior to pertor• lna the nCi/1 calculation. 

Contact-handled TRU waate packaa•• or packaa• •••••bll•• 
ahall w1i1h no 11<>r1 than 21,000 pound• (9,550 ka), 

- ') -

Paa• 2 of 6 

11~1-IWWl.lJ> 

SaM •• contact·handl•d. 

Sa!IW u contact·t1andl1d. 

'rHll wutu »h.ill conlMin no haurdou• wut•• 
unlau lhay uht aai co·contulnant1 with 
tranauranlc11 . TRll-contaalnatMd corro•iv• 
iuturhl11 11hMll tut noutralhud, unduud non• 
corroaiv•, or pack111d in• unnar to •n•ur1 
contain•~ 1d1qu1cy throu1h th• d11t1n lif•· 
tiM, Huardou• ut1ri1h to be uported 
are liated ln 40 CFR 261, Subpart• C and O, 

Sa!MI •• contact-handled, 

lleaote-handlad TRU wute pack11u •hall wetah 
no aore than 8,000 pound• (3,630 ka), 



TA8LI l1 WlPP WAC Sl.tttAAY ha• l of 6 

WAC CONTACT-HANDl.l!D Mi)t()Tl·HANDLKD 

NUCWA 
CRITICALITY 

SURFACE 
OOSK 
RATE 

Th• Uuil• or fiuionabl• radionucliJu conlanl for CU TllU 
wute containara 1hal l be no 1rutar than lh• fol lowinca 
valu••• in Pu-219 fi11ll• 1raa equiv• l•nl• 1 

200 I par 55-aallon (0,21 cubic Ml•r) drua 
100 I pu l0·aallon (0, 11 cubic Mlur) ,trua 
500 a per DOT 6H container 
5 I par cubic foot (0,028 cubic 11M1t11r) ln box••• 

up to 350 I ... xt•ua 

Por utarbh other t.han Pu-239, U-235, and U- 2P which ahal 1 
be treated•• equivalent, fi11ll• equlvalunt• ahall Le 
obtained u1in1 ANSI/AN~-8.15-1981. 

Waate packaa•• ahall not exceed 1000 Ci of Pu - 239 equivalent 
actlvlty (PK-Cl). 

Waaite pack•&•• ahall have a uxliawa aiurfacu '10111 ratu al any 
point no ar••t•r than 200 aHu• /hr. Nuul ron cont rl bullona of 
an1atar than 20 aRwa/hr to lha total packMK• iloH ral• aihMll 
be nrr rtad ••parat•ly in th• data paclt,1111•. 

•nwa ftu11• or tlulonabl• radlonuclid• 
content of KU TAU wa• t• • hatl not exceed 
600 1 total (ln Pu-219 fl••ll• aru 
•qulvalenl1), 

ror uterlah other than Pu-239, U-235, and 
U-2)) which •hall b11 lnat•d u equivalent, 
ftulle aquivale111ta Mhall be obtained u1ln1 
ANSI/ANS-8,15-1981, 

s ... •• contact-handled, 

R11aiote,-handl&1J TRIJ wutu pack•KH »hall have 
• aiurfaca do•• rate at any point no 1reater 
than 1000 R•a/hr, Nuutron contrlbution• are 
lialted to 270 aRea/hr, Neutron contribution 
of areatar than 20 .a .. /hr to the total 
pack•&• do•• rate ahall be reported in 
th• data packM&•• WIPP prior approval i• 
required before KH TKU cani•t•r• with a doae 
rate ln axe••• of 100 kea/hr but I••• than 
1000 Rea/hr aay be ahippad to the WIPP, 

Contact-handled TRU w11te pack•K•• or pack•a• •••••bli•• ahal 1 Sa .. •• contMcl·handlttd. 
have• raaovable aurfaca contaainatlon no 1r••l•r than 50 
picocuriu par 100 aquan centlmatara tor alph•·•111llt in& 
radionuclid•• and 450 picocurle• par 100 aquar• cttntiMtera 
for beta-ga ... -.. ittin& radionucliduai. 

-10-



GAS 
GDIDATl<»I 

UBiLlNG 

TA.ILi l 1 

CONTACT-KANDUD 

IIMihl~l CH TiU waate packatH ln which lh• avera1• 
theraal power denalty ••c••d• O.l wall/cubic f0<>t 
(J.S W/cublc .. ter) ahall t..ve the tt .. raal power recorded 
1A the data pack•••• 

Waate pack•&•• containtn1 waate foru known or auapectad of 
1•• a•neratton, auch that a coebination of overpreaaur• and 
••ploaive • i•turea • iaht da,uae Lt .. container In the Iona 
tera, ahall be provided with an appropriat• Mlhod of preaaur• 
relief. Any liner other than plaalic ba11in1 ahall be pro· 
vided with poaitiv• 1•• coaaunicallon to llw oular container. 

!.ch TJIU wute ahipper •~•11 p1·ovld• Lhe followin1 data for 
each waat• pack•&•• 

- Total activlly (alpha Cl) 
- Waal• fura deacriptlon Uroa C•rllflcation Plan) 
- Haaa and volWN percent of oraanlc content 

for purpoaea of tranaportatlon and ••plac• INlnl (ahorl ter•), 
there will be no • Jatur• of 1•a•• or vapor• in any pack•&• 
which could, throuah any cradJbl• apontanaoua lncr•a•• of 
heat or praaaure, or throu1h an ••ploalon, •lanJfJcanlly 
reduce the effectiv•n••• of the packa1in1, 

In addition to DOT labalina requlra .. nta, ••ch waat• packaa• 
ahall be uniquely ldantiflad by .. an• of• lal>al peraanantly 
attached in a conapicuoua loc.tlon. Th.a pack•&• ldanti fl· 
cation nuaber ( to be atandardiud) ahai'l Le in .. dJua to low 
denalty Code 39 b•rcoda ayaboloay per HIL-STD-1119 in ct .. ,
acteu at leaat 1 inch hi&h, and alphanuaerlc charactera at 
le£at 1/l inch hiah. 

The label auat be reaaonably ••p•ctad fo r ... in l•aibl• and 
affiaad to the container for a period of 10 yaara under 
anticipated condition• of interi• ator•1• before ahlpaant to 
the WIPP and .-placMent under1round. 
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Th• theraal power a•n•r•t•d by waata aateriala 
in any Ill TllU waata pack•&• ahall not aacaad 
300 watta. The theraal power •hall be 
recorded in the data pack•&•• 

All RH TRU wall• canhten atud l t... vented. 

l!.tch wute pack•&• ahall t>- unlqualy tdenti· 
fled by Man• of an td•ntification nuaber 
perun•ntly attached to U1• cont•lner in a 
con•plcuou• location uain1 charact•r• at. 
lHal 2 inchH h!Jh, 

n1e label au•t. be raaaonably expac ted to 
r•aatn l•tibla and affixed lo the contailWlt 
tor a period of 10 year• under anticipat•d 
condition• ot lnteri• •tor•a• before •hipMnt 
to the WIPP and ••plac ... nt under1round, 



--·--------,,, 
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TAILI 1 • WlfP WAC llffi.UY 

There •hall be tr•n•itted to tha WIPP o~r•tor in •dv•nca ot 
' •Mpaent, • 4•t• packa1e/c:erUUceUon •tt•• ' r11 to th• hct 

tti.t ttwt wa•t• pac:k•a• ... ,. the raqutr ... nt• ot tlMt•• 
crttad•. Tha. data pac:ka1a/carllflc•tlon •h•ll lHf a, .... ,s up1111 
• quality •Huunca proar .. •ubject to eudtt and var1tlcallvu 
•nd •hall provide 1nforut&on on u .. u ... •~c:Utad t>.low1 

- Pack•1• l.S.ntitlcation nl.aber 

Pack• .. ••...t>ly l.t.ntltication nuati.r (tt appltcabJe) 
I 

Date of waat• pack.ta• certiftcatton 

- ~AC ••c:•pt1on nuaber (at appltcabla) 

- Wa•t• 1•nar•t1on e1t• 

- Data of p•ck•1in1 (cJoeur• data) 

- .c.x1- eurhce do•• rate In .a .. /tir and •pacUtc neutron 
do•• r•t• 11 ar••t•r than 20 .a .. /hr. 

- Wet1ht (1n ka) 

- Contafou ty~ 

- fhye1ca1 da•cr1pt1on ot w••t• tor• (content coda) 

- ••••Y 1nfor• atlon, tncludtn1 Pl·Ci, alp~ ca, and Pu·2l9 
ft••ll• araa •qu1v•l•nt content 

- a.dtonucUda intorMtion tm:ludtn1 radtonucltda ey,abol, 
qu.nt1ty, and Ma•ur• (tn ar ... or Curt••> 

-12· 

P•a• ~ ot 6 

lt'HOTl· IWIOl.lO 

Th• data pac:k•1• raqutr ... nt• for 1H nu 
w••t• •hipMnta are th• .... a• ltto•• for at 
TJCU wuta ahipaant• with llMI tul luwln1 
uct1plluna1 

nae pack•&• auaabl y tda11t U h:at ton 
raqutr ... nt doe• not apply to NH TRU 
we.ta •hl..-nt• 

The CHk nuaber ahal l be uHd in place 
of the T1Uf4C1 nuaber 
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J.l.l ~ed Waste 

Waste ccntainers for emp.l acanerit at the WIPP shall be rcn:x::mbustible ard 

met all th& ~icable req.u..-emen~ of 49 c::ra 173.-lU for ~-pe ,\ ~. 

~ ccntainers of varicus sizes sh.:,,.n to meet ror Type ,\ req.i.irelnants by the 

:mat..~ detailed in ~'t 3245 (Fefereoca 22) are aa:::eptable to 'll!PP. In 

aa:titicn. they shall have a design life of at least 20 yea.rs ~ID the date ot 

cartificaticn. 

mt~ cai.tai.ners that appear to be t:ulged or othervise dameged shall 

be ~ or ~ in a conta.i.'1er meetirq the ~ requiranants. 

~ed m..' 'loa3te containers shall be ~tible arrt ~t. as a 

~. the structural. req.u.rements ard design a::n:titiCl'lS for 1'fpe A~ 

ccnt.a..ire:i in 49 C!R 173.-&U. D.le to tl'.e special ~istic ard aw-lication 

ot the RH 1R1 canister. the ~en test req..li.rement of -& 9 era l7J . -l65 ( d) 

.:.3 rot ~ia:lble. In aa::titicr-, all RH ..aste ccntainers sh.tll be certified to 

a~ specificatioo to have a design life of at least 20 years trc:m 

the date ot certification. 

J.l.J I,chnic;,} J'Us!;iticaticn 

~ preictice in mJ "'8Ste ctis:p::,sal has been to pacl:age 1RJ waste mt.ar

ia.ls in~ ccntainers (~• as used in ror regulations) that -t 

the o.ir:-ently awlicable ~ ot the ror for 1)'pe A ~oactive 

mtaria.l ~ as specified in 49 c::ra 178.JSO. 1bese cart:ainars. such as 
t."ia Spec. l7C ard 17H 55-gallcn drws ard the Spec. 7A ~ Flats boxlls, ..,.t 

oartAin m.i.niD.m req.ri..rements for citrahllit:y an:i are cap,bJe ot passirq 

pnsc:rilx;d :asts to ensure their suitability tor transport. Waste containers 
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sh::M'\ to meet 001' Type A ~ts 't:1/ the me~ detailed in MI..."1 3245 are 

al.so acc:eptable to WIPP. 

1be at ·..aste han::U.irq system at the WIPP is not awreciably different in 

cperatim trail past practices in Ci waste han:ll.irq arrl ••ill ~t e>CpOS8 ·.aste 

packages to arrt acktiticnal hardl.irq stresses. ~, the WIPP dces iqose a 

15-year ret::ieva.bil.i. cy pericd en mr -=!St.! .ru..!.e ma..i.nta.inirq waste container 

integrity, .w.ch m.y affect use of s.in:;l.e-trip c:cntainers su::h as the l 7C ard 

17H d:tums. In adil ti,::n, the carcust:..ibili cy sttrlies (Re.f e rence 5) have shown 

that the fiberglass reinforc:a:i polyester (FRP) coated ply..o:d ooxes are 

unaccept.able wi. ~ an overpadd.rq steel c:onta.i..-.e.r. 

~ed ·.aste -..ill be hardled cnly tr/ remote~ in the WIPP oot 

cell ard facility cask. !his ·Jill m.inill!.ize perscrnel E:XpOSUre to potential 

acc.i.dents ard vUl per.nit en site hardl.irq of RH ·..a•.ce .i.."l Type ,\ ccnta.i.ners. 

~ea. waste pactages e:Il)lace:i in t)e WIPP ll1lSt also be retri evable for 

a pericd of 15 years after ~ac:enent an:i ~ c:cntainers ll1lSt be fitted with 

filtered vents. In aa:ii ticn, BH cent.a iners I:USt also be a:::n-pati.ble . .,.i th the 

remote han:llirq equipment used at t.~ WIPP arrl ~ not have arrt protrusions 

that c:::c::uld interfere with inse.rt.ico arxi removal f rcm casks, ncks , storage 

sleeves, etc. 

sirce RH canisters for t.~ ·WI?P ·-ill be of sp:cial desi gn, certificaticn 

·Jill be req.rired that RH o:::a,tainers have been designed, fabri cated an:i tested 

to a spec.i.ficaticn acceptable to the 'iiIPP Project. 

S.irce l!l.x:h of the .ast.e ·•ill be packaged an:1 pit in interim storage 

sa..~ years prior to bei.rq shi~ to WIPP, 20 years has been established as 

the design life for the a:::d:lir.aticn of the waste container arxi the protective 

coati.rq (e.g., paint). It shcuJ.d rot be interpreted that the paint itself lJIJSt 

have a 20-year lifetime 'Ji.thcut defect. 
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3 . 2 .1 Q;ctact-Hardled Waste 

Qi 'lR1 waste pad<ages or package assert>li'!S shall not exceed 

U x 8 x 8.5 feet {). 7 x 2.4 x 2.6 m) in overall L x W x H dimensions. 

J. 2 • 2 ~l>d Waste 

- · -t 'lR1 waste pockac;~ shall be ro larger than a ncmi.nal. 2 6 inches ( O. 66 m) 

in diameter with a JaYi)TllM ler-qt.'1 of 10 feet, l inch {) .1 m) ircl·.xlirq the 

pint.le. 

The size of ClI waste packages in the WIPP is limited by access to the 

waste l'x>ist ard the size of the waste ooist: cage. 'Ine waste ooist cage MS 3 

!loor that is capable of accept.in::J a package that is 8 x U feet in width ard 

lerqth respect..ively, wit.'>\ a clearan:::e of 3 in::hes for 1~, an::1 unloadirq. 

'The l'x:>i.st cage acces.s door fran the Ci han:lli.rq area has a cmr height of 

U feet. Qi waste packages a.re loaded en the l'x:>ist: cage vi th a cage loadin:J 

car. Allowirq for cage loadirq car cleara.rce frcm the floor, th.is leaves 

~tely 8.5 feet arrl prcvides a rx::m.ina.l 3-ir.c:h clearance fer loadin:J an::1 

unloadm] the hoist cage. 

The RH waste hot atll hard.lirq eq 1i pnent is designed to hard.le an 

~ RH 'IRJ waste coot.ainer with overall dimensions of 28 inc:hes in 

diameter t1/ ll feet, l inch in lerqth. The ove.rpcdc will be able to ~ an 

RH 'lR1 waste package with 26-inc:h diameter t1/ 10-foot, 1-i..nc:h len;th dilllen

sia\S, incltxlin:J the litti.rq pint.le. 'The rx:m.inal. diameter of the m mJ 'tolaSte 

padcage is iqxlrtant, since in tl':e WIPP facility the waste package is DJYed 

f!:'c:111 the oot cell to its eq:ilaced lcx::aticn in a f.acility transfer caslt. 

'Ihrc:u;hprt: an:! canister handlin;: re:pirements indicate that for the WIPP RH 

facility to meet the .....ubic foot ~ req..ureme.nts ( 10, 000 tt3 ;yr, 
Re!eren::e 3) all canisters. hard.led l!llSt be near the largest allo.iable lerqth of 

_.-. ... 
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lO feet, l inch. There is ro tec:hnical prc:blem in han:llin; waste packages of 

shorter len;th, but stx:lrter pl!ldcages wc:ul.d be less ecala!'ical ard woold redlJc:e 

facility ~ capabilities. 'Ihere!ora, m 'IR1 waste l1IJSt be packaged in 

a stamard WIPP cx:ntainer which rust ~ the 26-inch diameter 't:1/ 
10-foot, 1-inch maxiitum siza in order to meet~ thrcu;hpJt goals. 

3. 3 au:rnu;CN; WAS1'E PAQQ£iE HNroLiffi 

3.3.l Ccntact-P.Mrlled ~ 

All ~ packages shall be provided with cleats , offsets, c:h.imes·, or 

skids for harx:U.i.rq 't:1f means ot fork t:rudcs, cranes, or similar hardlirq 

devia!S. Ll.ft.i.rq rirgs arrl other ;ruxiliary li.ttirq devices on the packages, if 

provided, shall be recessed, off~t, or h.irqed in a manner which does not 

imihit st:ackirq the packages. 

3.3.2 PgrQte-Harrlled Waste 

RH m; waste packages shall be ~ with an axial l iftirq pintle of a 

design acceptable to tlie WIPP. 'Ihe pacicaqes shall have no at.her liftirg 

den.ces. 

3.3.3 I!X;tJn,ical Justificatiro 

Qi ·..aste has been historically packaged mc&tly in S~on drunis or in 

bcDcl!ls .lJ'Xi bins -tuch are rcutinely haniled with starmrd fork-type t:ruc:k:s or 

fade tru:ks with drum-harrllirq attac:hment.s. toben loadirq arrl unloadirq 

'IRJPACI'S, tl..a packages will be t.an:U.ed with overhead cranes. 

RH waste is less well c::haracterized as far as normal packag~ an:l 

han:llirq practices. Most RH waste ~rs to be stored in 30- ard 55-qalloo 

drums, altlx:u:Jh there are great variatiais in other packages use:i for the 

remai.rder. Many ot the drums have been overpacked with caa:eta cx:nta.iners to 

reduce the surtac:e dose ::ate to allo., c:a,tact hardlirq at the cx:u:xete eucased 

package in t.e!rp:lrary storage facilities. 
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'lbe Wil'P Cll waste han:llin:} systen 13 designed to use slip sheets, st:an:lard 

fork tJ:udcs or fork trock9 with drum hanilin:} or sre::i aJ seven-pack han::llin; 

attachments as the basic prime IIXJY'erS tor use ooth within the waste hardlin; 

b.lildin; am in the U1De.1. ,;rc:urd eq,lacement aroos. WIPP' s use of slip sheets 

will oot affect the haro.l.in:} methods used at varioos waste gene.rat.in; sites 

aroorxi the us. 

'Iha~ RH hot cell facility will ally han::lle st:arrlardized waste ccn

tainers arJ wi..l l han::lle them cnl y in a vertical orientation. Each c:ontainer 

11:1.lSt have attached to it an axial litt.i.rq pintle that wi..ll a-gage the l~ 

devices in the RB hot cell ard facility transfer cask. Th.is pintle is 

described in the RH canister user's man.Jal (Reference 24) • All RH waste 

packages I!l.lSt be cyl.irdrical, SZIIX1th-sided, am have no flMqeS or protrusioos 

that wlCllld h.i.rrler inse.rticn or removal trait casJcs, storage racks, sleeves, 

etc. 'Ihe WIPP RH han:U.i.ng requiremef1t!: will req.tire waste generat.,in; sites to 

fabricate am USE starda.rd-size:l waste cx:rrt:a.iners wi. t.~ axial hardl in3' pen..ll ts 

that are carpatible wi. th WIPP RH hand1 .i.ng eq 1 j prent. 
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4 .1.1 Q:Jrt:act-Han;iled Waste 

PcM:iers, ashes, and similar particulate ...ast.e materials shall be 

ilmctiilized if mre than 1 weight percent at the waste iratrix in each package 

is .in the form of particles belcw 10 m.icrc:ns .in diameter, or if more than 

15 weight: percent is in the form of particles belcw 200 microns in dia1Deter . 

.i .1. 2 Reoote-Harrl.led Waste 

Pol,,ders, ashes, an:1 similar particulate ...ast.e iraterials shall be 

i1:m::ti i l j ze:i if IOOre than 1 weight percent: of the waste matrix in each package 

is .in the focn of ~cles be.lcw 10 microns .in diameter or if more than 

15 weight percent is in t±3 for.n of particles belcw 200 microns in diameter. 

4.1.J Technical Jus:ti!icatioo 

4.1.J.l ~it:j ~ Q:r'x:e:rn (Fe!erence 5) 

The WIPP expe.riment:al pro:p:am has eq:hasized ~-te/rcdc interacticns and 

the subseqlE!f!t interacticn of the released :radiau:.lides with the local 

geolcqic erNi..rcnnerrt:. stu:ties have been ~~ t.:o the identi!icaticn of 

cax::erns that .culd lead to rest:ricticns Cll waste form. The ~ tor 

leachability criteria has been c:c:nsidered in view of the o::n::lu.sicrs resultirq 

~ ~ o::nsecperx::e assesS11ett calcul.aticns. waste form ard a:ntai.ner 

de;tadatim have been shcM'1 to prcxhx:e chemical species wh::se intencticns with 

the W2tSte can reduce radi.cnx:lide sorptim m rock .in or near the storage 

!acility. Ctnseqlently, these ~tim reacticns have been stuiled to 

i.dentiti' p::,tenti.al cazplexi"q agents, particularly organics, which can eman:::e 
radiau::.l.ide mcbility. Cbse.IVaticns frail these sb.xlies have been c:cq:,ared with 

data for sorpticn in the WIPP envi.rcnoent: anl with calculatic:ns that predict 

the cx::nsapences of radiau:.lide release scenarios. 
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A by-product of these stu:ties has been the identificaticn ard testin; of 

"getter' materials that are strc:n:J sorters of the radicnx:.l.ides, particularly 

the ~ in the "1laSte an:i can ser,e as barrie_-s to water m:iveirent to.'a.I'd 

tlle \ilaSte c:attai.ners. while there is no present justification for incltx:l.i.rq 

getters as an integral part of irdividual waste packages, sane iraterials such 

as bentati.t.e clays shew great prc:mi.se as an ad::litional element of the •~tiple 

~er"' ccn:spt. The lt'0St effective use of C]P.tters rray be as a back!ill 

material. or a water absorbent. 

'The pri.ocipal isolaticn barrier in the WIPP is the local host rock, -hi.ch 

i.mibits the intrusion of fluid ard the subse:pent escape of radicnx::lides. 

'Ihi.s isolaticn is provided by the large thickness of the l~Uity salt 

at the repository horizon, by a very favorable (regional) hydrolCX3Y near the 

site, ard by the sorptive prcperties of the adjacent (or- bourrl.irq) rock salt 

am other rode strata. ~?-11-ations .,.hich assess the potential consequences of 

assumed radioactive iraterials release scenarios have been perfor:ned using 

eq>irical data for both the flc,.,r system ard the sorptive capacity of the reek. 

F\rct' rrer, very ccnser.'ati ve .~ans that the waste dissolves instantly ..ner1 

ccntacted by water, ard that the resulting "soluticn" moves 'Ioli th the same 

velocity as water thrcu;h the host rock, ,.;ere also ~loyed. 

St:uiies aajressirq the varioos aspecr...s of •..aste-form stability ard 

radia-a.x:lide md:>ility r.ave led to the follc,,.,irg corclusions: 

l. 1hf:I c:cnsequerce assessments for the WIPP have identified that brine 

int:rusicn into the geologic cootairment will have neqligil::lle risk to the 

p.lblic (Reference 6). These stu:ties assiuned waste dissoluticn rates 

t;-q.rivalent to that of the salt itself (ard orders of iregnitwo in excess 

of those fc::orrl experimentally in prcp:::ised developrental 'Iola.Ste forms, or in 

o.irrently ex:istirq 'IR1 ..-aste -ru.ch contains actinides in forms of 

extremely lo., solubility). Leac:hi.rq stuiies on existirq 'Iola.Ste forms .,c:,uld 

be rot cnly experimentally difficult but ve:cy likely inconclusive because 

of tha very large variety an.. diversity of waste forms. Evaluation of 

data collected thr:::u;h February 1988, shc,.s the amaJnt of brine seepaqa to 

be relatively s all ard rot .ilrp:icti ve to lon;-term isolation of th .. q 
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taste. P.tq.er p,ckag:i.PJ can c::tJIViate the cxu::ei:u for smll cpar.tities ot 
Uc:prids in <.XrJt::ainll!' t.bich ai.cjlt acx:elerat.e the cot1csi.a'J precess~ 

t:be retri.eYal period. 

2. 0:llplexing agesJt:s l-.ave been tam that can SlDtantially de..:l mse the 

sct.p:.i+e • 4w::ity ot the host rode fer radiau::lides such as FU. HoweYe:r', 

analyw baYe deaast.z:ab::d the .insensitivity of TIJC] jde release rat.es at 

t:be bic-,;lese cutlet to large variatiaw in the assned adsorpt.ia'1 

cnetf:fcients (Hef.ererre 8) • 'Ibis is die to both the 1~ traYel ~ ftc 

1at11ul water- fl.ow betueen the WIPP site a-:::1 the acx:essi.ble envi.raaent 

an:1 t:be lal:J hall-lives of the nx:J ides .irM:u.wd. 

•. l. 3. 2 Oi9iet s ibil j ty ani Ima.1at.ia, Ccuoen 1 

In additim to la1g-teDa CX:u..el'.Jti ab:ut in-situ im:tlil.izatim, there 

ex::ists an i Hate hazatd to the gaaetal p.-,lic _ ani WIPP operat.in:J p:!1.SCiilel 

if pcwwted er poc.entially a -3 Jba:ne no waste f~are routinely han:lled. A 

bceedl ot a re:st.e cont:a.iner holding a final y divided vast.a foca cxul.d cauae 

v:f, ¼a i1tiCl cx:r1t'.all:UBt ("'1idl is aa ether kin1 of radial.x:lide -=t>llity) • 

Stlxtfes billv9 sbcwn that particles le.m than 10 Jdaaw in diameter pose the 

gi:eab!IK ha:za.'Xl ot bein:J irbaled ani retaina1 in t1asn lungs (le!ete.:::e 9). 

'Ibelefoce, it .is desirable to 1llinilllize these respirable tines in art'/ waste 

pac:icage, 

Since it O:DI liX be ~ that there are absolute.! y no respirable 

particles in a waste pecQJf!, the criteri.m effectively -limits the cpantities 

of reap:i.rable ~ to a IeStri.ctive t:ut ad'lievable level ot l p::10::nt by 

weiq,t. 

PUrther aralysis for the WIPP Safety Analysis Report ~ the l 

pex:celt. critericn by sharing that dose c:caai.t:a!nts to WIPP cp?rat:inJ pe:tsu~lel 

are ai, -=1• able, ~ accident cx:nlitirm, if the l pex:ces1t criterial is used. 

Alrticles ~ 200 aicra'B in di t.er (fine sam size) are readily 

dist-+> sible .gd wculd CXl'ltaainate the i 1Jate vicinity in the evelt of a 
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spill. 'Ibese do not create a sit:uatial as hazaroc:us as respirable particles, 

tut decx:rrt3l:inat an:i clean up do iu:ieasa OYWral.l pei:sauel ~

Fifteen pacext. by weight 1.as selected as an~ l.imt to minimize the effect 

ot a spill invol.VlnJ particles ot this size :r.v-qa. 

4.2.l 

'IRJ .iaste shall oot be in free-1 iq,1j d fOD. Minor liquid residues 

remaining in well~ bottles, cans, an:i other cx:::rrta.i.ner are acceptable. 

4 • 2. 2 Bn!?!:e:fiivrlled Waste 

'IRJ waste shall oot be in free-J iqJid form. Minor liq.rid residues 

remaining in ~ ~ l::ottles, cans, an:i other cx:::rrta.i.ner are acceptable. 

4.2.J Technical Justificatia, 

The prc:hibitia'l against the presen::e of free liquids is awlied to 'IRJ 

·.aste sl.U'.1:]cs (sate initially ~ up to 60 pe.""Ceflt water) as well as 

other l iqiids, 'llle presen::e of free liqiids -c:ul.d provide a significant 

potential for re.lP.aSing c:cntaminated liq ii ds if cx:::rrta.i.ner failed durin:J 
receipt, han:il.irq, or ~lac eert cperaticns. Althcu:;h persanel exposure 

a.iring such an accident -c:u1.d typic:all y ten:1 to be stall, dec:cntam.inaticn 

activities in bela.,-grt::llni facilities in the salt COJ.ld be diffio.ll.t. 

El.illlinati.n; fi'ee liqiics reduces the prd:labil.it:".f am potential magnitlrle ot 
catta:m:inati.a events. 

O::nse:pences of liq11ids ~ the retrieval pericx:1 are related to 

cxrrtainer leaJcage. T,j q ! j ds o:.uld possibly acx::elerate cmta..iner COil.OS~ rat.es 

frail the inside causing a release of liqiid to the salt storage medilD. 

Interactiat ot the 1 j q1jds, especially water, with the salt could result in 

brine !OCll!lti.al. Depen:ting a, the cpantities of liquid involved, brine solu

t.irn cculd spteal to adjacent cc.nta.iners, ~ je::pardizing their st:ructural 
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iragxity. Ratrieval, it neoessacy, \olO.ll.d be adversely affected it sever.tl 

CCl1tainc's • integrities were at risk. 

Brine toxmatim or other interactioos invol.vin::J J j C}J ids an1 the salt 

me:tium have been evaluated for other rossibJe hazards, SlXh as stl.ag acids, 

c:hlorine gas, etc. , with the cx:rx::lusi.cn that tcxic substances -1C:Uld not be 

tat.med. 

It shc:lll.d be noted that pt• ces:ses are available an1 planned for dewaterirg 

an:1 um::t>illzin; slui:]es at several OOE facilities, SlXh that liq.tld cx:intent.s 

are ~x:-1 to as little as 10 to 15 .eight pe:tceut. F\lrther, authorizatiai to 

ship fuaile mterials in ligtid f0ct is most di!ticul.t to obtain, and 

shipmnts of liq1id \IBStes are not included in the current CO£ t:ransportatiai 

plan. Balled en the atx::,,..,e, the cpanti.ti.es of tree li.cpid ~ to WIPP are 

nsUl(..-ted. 

4.J ®XWQ!; PXHJHQUC ~ 

~ imterial.s I other than radiCTJX:) j des I shall be rendered sate tr/ 
mixing with chll!!mica.lly stable materials (e.g., a::o::::ie~, glass, etc.) or pro

oeseed to remove their haz.ardc:;us prcperties. No mre than 1 percent trf weight 

of the west.a in each padcage T!a'f be pyrq::horic forms of :radi.c::n.iclides, an:i 

the9e shall be get enlly dispersed in the waste. 

~ mi!lterial.s, other than radicnx:J ides, shall be reroered safe tr/ 
mixing with chemically stable materials (e.g., cc.11:::.1.e~, glass, etc.) or pro

oessed to remove their hazardous prq:e.ties. No mere than 1 percent trf weight 

of the west.a in each ~ may be pyrq::horic forms of :radi.au::lides, and 

these shall be ges e:ally dispersed in the waste. 
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4. 3. 3 Ted]nica.l J\Jst,i(icatla:, 

P-jtq:.tkltil.! materials W'lidl o:wd ignite ~Y urx:!er cx:rditiais of 

transportatia,, han:ilirg, or equacemeut also present a special hazard. A 

Cl.Ji\l[ebeusive li.sti.rq of these materials is presented in 49 CFR 173, SUqerts o 
an:i E. 

Ptwe:tly, many waste generati.~ sites rOJtinely diS{X'),'SA of small cµu,ti

ties of mterial.s ot a pyrc:phoric nature (an:i form) in 'IRJ waste packages. 

a.:am:rily usa:i materials that would fall urrler the pyrq::boric classi!icatiai, in 

ad::lit.iat to the radicnx:l.ide materials themse.l. ves, are titanium, magnesilma, an:1 

z.ircx:nilD metals an:t alloys, wute am yellow ~'"OJS, an:1 alka.l.i metals. 

Uranium and plutatl\D metals are o:%1Sidered pyrc:phoric uroer rrerrt o::n::liticns. 

~. t:nnsportatia,, harxlli1J1, an:1 E!'t)J N e1ent ot urxxntrolled ~ties 

of these potwtt.ially P'fl'CP'X)rlc materials ccw.d result in tires, perscnne.l 

injUrf, and c:x:ntaminatioo spread via prcrlucts of catblstic:n. EVen thcu;h these 

materials are pecitaged in accordance with ror regulaticris to precluie ignitic:n 

an:i are net ecpected to ignite urde.r the normal envircnnental cc:n:litic:ns 

en:x:uitand dlrirg t:ran;port.atia,, hardli1J1, an:i E!!rplao:mern: (Retererx::a 7), the 

i..nstability of tl1e98 mtarials reascnably justi.!ies either limiting their 

cpmtity and req.tlri.n; the1r di1?I"'5iai (to minimize their pyrq:tioric nature) 

in arr/ sing.le mJ waste ~ or 1-ecpi.ri..rq their pr,:x:essirq to a 

~c for.n. 

The waste foes beirq prr:rlln!d at the waste c,ene.ratin; facilities incluie 

small cp,ntities ot t:ransurani.c metals in ~ic farm (i.e., priimrily 

smll cbstl.ilca particles in the torm ot 'IRJ cx::ntami.naticn) . Fortunately, these 

~ forms ot the tn.nsuranlc met7....l.s are relatively unifomly dispersed 

~ the waste pacicages, thereboj ren:iering the material safe since it is 

net a:u::euuated in sufficient cpantities to bee 111e hazardous. 'Ibe waste terms 

be.irq prcdx:ed at the waste generatirq facilities also .ircll.rle certain 

cpantities ot nc:nradiau::lide pyrCJEix)ric materials such as tragr)eSium an:i 

zirconiu:n metals an:1 alloys, as well as other.:;. 

Stu:ties ,st Pccky Flats (Raferenc::e 10) have sho.n that srall cpantities of 

pyrc:phoric plutatl.um can be a.::o:am•:dated in other nc:q:,yrophoric materials 

without an unao:::eptable hazard. A 1-percer.t limit has been established in the 
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cri~ for the WIPP as an acceptable level of pyrq::horic material in a trans

uranic waste package. 'Ihis allows a limited quantity of ralfissiooable 'WaSta 

(-hi.ch varies acc:ordi.ng to ~ weight) to be a:nta.ined in each package 

beyax:l the 100-, 200-, and 350-graa limits fer fissile radicnx:l.ides in the 

varic:us-si..zed ·-aste ccntainers. ~.e 1 percent is used instead of :3 percent 

sin::e 'IRJ \laSte for::s are oot & ni.fol:::m or ln:x:qenec:us as the mterials in the 

~/ nats st:u:fy, ard there is no guarantee of unifcr.:i dispersal of pyro

~rics in 'IRJ ·-aste. 

'llle waste aa:::eptance criteria for pyrq:horic materials er ::iaterials .tuc:h 

in o::nt>inatia, are pyrq:horic permit ncnndi.oact.i ve, mJ-ccntam.inated pyro

~c mterials in acy qJantity to be eq>laoed in tr.e WIPP if such materials 

have been rerdered safe by uniformly m.ixirq them with chemically stable 

materials such as cac:eta, glass, ~cs. etc., or by processirq them to 

reDJVe the ha.zarda..s pyrc:phoric prc:perties. 

These requi.remef", ·.:s are iqx:,sed in order to restrict the quantity of pyro

phoric materials e!:l)laced at the WIPP in any s:irqle ·-aste pac.'oge and there0'f 
reduce acy potential hazard. The ~ic fOOlS of the radicru:lides carrot 

be excl'lrled trc:m the ·-aste packages eqllaced at the W!PP, si..rx:e they can be 

cxnstrued to be ~ic urrler alm:lst any a:::n:lition. Hc:,,,,leve.r, other 

pyrq::horic materials -rust be restricted to aic::x:::eptahl,~ levels to avoid the 

p:ssibili ty of us:irq t.'-.e WIPP as a hazardals chemical di S£X)Scl l facility. 

4. 4 OUTfJUOO: W'..CSr:!lS AND W"l1<tS$ED Go@> 

'IRJ waste shall o::ntain no expiosi ves or carpressed gases as de.tined by 

49 CFR 173, Slt:parts C and G. 

4 • 4. 2 F,E!tpte--P.arrlled -..aste 

'IRJ waste shall ccntain no explosives or carpressed gases as defined by 

49 CFR 173, sutparts C and G. 
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certain materials cntld present an extrema haz.3.rd if they are ccnt.u.nad in 

mi vasta paci(aqes. Explosive mterials ard cx::Jqlressed ga.se.s, 'trf t."8.ir nature, 

not only present a Mzard to cperati.rq perscme1 wr:irq shipDent aro. hancillnJ, 
bJt also in::rease t.~ chanoa ot failure ot indi.vicua.l waste~ cx:nt.unirg 

such materia.l.s C11r':irq storage ard provide an ~e b.1t. p,ssibJ • source for 

a ~ti.rq failure of "'1aSta packages in a stonge array. There.fore, a 

criteria, to prohibit t.~ mate.rials in the WI.i'P has been esbbl ished. 

'Ihe WUP is not designed to hardle or store elql.losive mt.a.rials or cx:m

pu.ssed gases, nor are 1RH::cnt.lminated explosive ?Mtarials or ~ gases 

~...ed to be ~ted in arry ~• cpant.ities at the -..aste ganarat.irq 

sites. Acx:0rdirq.ly, neither explosive mate.rials ror ~ gases vill be 

aa::iepted for eqll™lt at the WIFP. 

'!RI ""9Stes shall c:x:::nt.un no~~ unless they exist as 

co-ca,tam.inants with tr-msw:'3ni.cs. Waste ~ o:::nta.inirq ~ mter

ials shall be identified vi.th the a~iat.e 001' l~. mJ-a::nbm.i.nated 

~i ve ::iate.rials shall be neutralized, rerrlered rcn:orrosi ve, or ~ in 

a ~ to ensure caitainer ~ thro.XJh the design lilitime. ~ 

:mterials to be reported are liste:i in -io era 261, sut:parts c an:i o. 

4. S. 2 ~ed Waste 

fflJ 'lleStes shall o::ntain no ha.zardo.ls wastes unless they exist as 

co-ccntzmunants vi.th trarslranics. TIV-o::ntaminat.ed con:osive materials shall 

be neutralized, rerdand ncn:orrosive, or~ in a ?nlll"Nlr to ensure 

cx::ntainar ~ '.:hrough the design lifetime. ~ materials to be 

rep:lrted are listed i."'\ 40 CFR 261, sutparts C an:i D. 
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nw WIPP is rot interded to be a ~ wa..c:.te disposal ~lit;,/. ana 
t.~ an no plans to ship hic;hly tcX.ic Sl.lbstarO!liS as su:h to t.~ ·..a.pp. 

~, sc:me ot the 'IK1 wsta to be ~ to the WIPP might al.so tall within 

the ~ datiniticn ot ~~ \ollSte, ~ ~ch falls with.in both 'IRJ 

ard ~ ~ datinitions is cal.led "Padi.oacti..-. Mixe:i Waste,"' de!ined 

ard &:kh:6SS6d in ~ ~ 5480. :2. ~ ancl Radioactive !tixed Waste 

~ ... spacifically. COE Order 5-480.2, ~ter II.~ 2(a) states: 

•for high 1......i ancl ~c :u.xed waste, COE 5820.:2 r-xii.ological 

cattrol. reqtlnimnts !Qr hardlirq. ~. ~tioo. s~. dis

posal. ard mcnitorirq shall be awlied. 'b field office ~ shall 'IUity 

that thase ~ provide adfq>ata prot.ectioo !or the p.lb.lic ard the 

envil:amant !ran potential. ~arm 'iohi.ch my deri'M rrc.m ~ ~ 
istics other' than ~oactivity. ard SMl.l ~ Mr/ ~tier.al req..u.rments 

The ca: has decided that :weed waste SMl.l be hardled in ~ ilith 

the Rarso.lrce o::nservation ard ~ ~ (~) un:ier regulations 'wTi ttftn ey 

Mixed~ fer shiprent to the W'IPP aust first :neet the aefinition !or 

1RJ -..aste. Hcnradi~...i·..-e ~ ~. low-level ?!U.Xed, or high-level 

t:rixed w.stes an not to ba sh.i~ to WIPP. F\lrther, the ~ \o:aSte 

cx::nstituants (~ts '14\ich maKa w:asta harn'dcus) !l:IJSt exist as 

~ts a. to qenantor site 'wOrlt activities. MXi.irq ha~~ 

to fflJ ~ streams !Qr ease !o.r ~~disposal is rot al.lowed. 

Pac:tioacti ..-. mixed wstes are a heal th ard Sll!eey corcern to the WIPP, ard their 

~esa1ce nq.rins a de~tion that pl.MS for p,aickz!qin:J, hardlirq, ~. 

~aoaant. retrieval, ard loo; tam stong. at th.:l WIPP ircltrla adeq.late 

health ard safety <XlnSi.de.raticns. 



l. EP Toxicity 

The primary health ani safety ccn:ems relative to pub.lie a.rd \olOrlc.er 

safety i.nvolve humn exposure to either respirable ai.rt,orna or 

drinltln; -uter cxn:eut.tatias ot toxic materials. 'the tnnsuranic 

(~oact.i'M) ccnstituents in wastes co.,tr:i.rute the im::st SllbstAnti4l 

toxicity hazard. 'Ihere!ore, adeq..late ccnsidaraticnJ ot the hazuds 

iMerent in shiwirq, han:lli.rq, ard di~ operatia-&S at the WIPP 

tor the 1'RJ radiO&C:.tive o:::qx:nents will. 'cftf detinitia,, provide 

~te protectia, trail hazards to the presence ot other ~ 

idantitied in the !:P Toxicity list. 

Neither the regulatioos gove.."TU..n:1 hazarck::.us waste disposal nor the 

WIPP--WM: allCN disp,aal ot waste in liq.li.d tor.n. Ha%4I"OCU9 waste in 

solid form is nonally dispos«l o.t 'c!f shallCN larxH:uri4.l 

techn.iq.leS. TheM tec:hni.Cp!:S an j~ ..... ~te to pro':.ect the 

heal th ot the public t'rca the basic toxicity c:haract..eristic. Because 

o.t the fflJ radi~ ve materials caq:a ient o.t the waste tor the WIPP, 

diSIX)Sl! l is in a dry salt !or.nation aro.rt: 2100 teet bel<:N the 

surtaice. The c:ontairment provided trf the salt for.Mtion is order.I o! 

maqni.tl.09 greater than shall<:N lard b.lrial req.uresnent.s tor hazardc::us 

\o:aSteS. 

WI:PP criteria req.Lire all .:asta to be padcaqed in ~ ror 1ype .\ 

ccntai.ner.s tor di,p:;eal. For shipzent to WIPP, the Typa A caitai.ners 

vill be ~ in a car Type a eq.ti. va..lem: container. Dle to the 

rigorcus ~ tor ~irq. labelirq, placardirq, 

tnnsport.ation, storirq an:1 disposin; of mJ ~oactive \eSte \D"der 

COE orders ani related oor regul.atioos, these recp.irement.s are 

eq.rlval..it to or mn ~ tl\..ll'\ regulaticns ~y~ to other 

types ot hazardous or toxic Sllbstarces. In soort. heal th a.rd sa!ety 

protectia, req.iind 'cftf these criteria, because ot the prenl'l08 ot the 

toxic 1'RJ OJII\XlillW1t, provide mre than adeq.late sa!ety ror hardl~ 

a.rd disp:,e~ ot the radioactive mixed wastes. 
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Oxrosives rossibly present prc:blems to the WIPP frc:m a satety 

Mn:ilirq standpoint an:l fttm a retrlevabilicy staropoint (contai.ner 

degt~tioo cculd adl/ersely affect retrievabilicy). Corrosives, 

~. are easily neutralized or reacted chemically to prc:rluce a 

nc:n:::orrosi.ve form. f\lrther, use ot a c:orrosi~resistent inner liner 

(4 90-mil rigid polyethylene liner, tor e.vaD't'Je) with the st.arrlard 

1'Jpe A Cttltainer is ~te to ensure that the waste~ will 
rana.in intact for the retrieval pericd. There.fore, WIPP criteria 

adeq.lately ad:h II corrc:eivicy. 

). PJeac:tivicy 

It is possible that Slll.ll q..iant..ities of 1RJ waste might contain 

reactive materials (magnesi\D, scxil\D, potassium, etc . ) distriruted 

oo I'Mi~vely caitaminated CQI\Xll811t.s as a thin film, or present 

as resicbt inside~. <:rf!Nicas, etc. ~ prcperly ~. 

thftse materials px esent little or no hazard. Sirce reactive mate

rials are hazardous ·-hen they cana in contact with water, han:ilirq 

arrl storage at the Wil'P might present safety prchlems (in the event 

ot a !ire fcujlt vi.th water). 'Ihere!ore, the WIPP reqiires that 

reactive materials be specitically identified r:J'f the apprc:priate 001' 

la.bel oo the catt.aine.r ard in the data pacicage. Liquid waste forms 

are rot all~ in the Wil'P ..astes ard storage is in dry, becx\ed 

salt. 

4. Ignitabllity 

Igni tabla (~ic) mater:ia.l.s are prec.lwed r:J'f the Wil'P criteria. 

Therefore, the protect.ion afforded at adhereoca to the WIPP cri~ 

arrl the 001' regulaticns tor~ has been shown to be 1n01.-e than 

adeq)ate for the mjor heal th hazards tran hazardc:us wastes; namely 

toxicity, corrosivicy ignitabilicy, an:l reactivity. The recpirements 
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ot OOE order 5480.2, Cllapter II, paraigtapi 2(a) are met l:JI/ adherence 

totheWI:PP-tW:. 

4.6 cru:mw;:N; S&Urc N;tNr;r'f OF N',STE 

For pl%p0ISeS of mi waste certi.!icatioo, the 100 rCi/g 'IRJ waste limit 

shall be interpreted as 100 nCi per grcm of waste matrix. The weight of aajed 

external. shield.in; am the o:ntainers (inclu:iin; any rigid liners) sha.ll.d be 

S>Jbt:racted prior to pertomirq the rd.lg calculatioo. 

4. 6. 2 perct.e-Hardled Waste 

For ?IrpOSeS of mi waste certi.!icatia1, the 100 rCi/g 'IRJ waste li:nit 

shall be interpreted as 100 nCi per gram o! w:aste matrix. The weight of aaied 

external shield.in; am the o:ntainers (inclu:iin; any rigid liners) sha.ll.d be 

subcr?icted prio.:::- to per!OCllirq the rci.;g calculatioo. 

4 • 6. J Technig J J\,lsti fi,catioo 

LOE (::.~r 5820.2A, Olapter II.J.a. (2), (Re!eren:::e 2J) states: 

-n")e lc:M!.r caiceutrat.ioo lillli.t for t:ransuranic '.aste (>100 rCi/g o! waste) 

shall ~y to the ccntents o! any sin;le waste package at the time o! 

assay. 'Iha mass o! the wasta cx:ntainer i.rx:l~ shieldin; shall oot be 

used in calculatin; srecitic activity of the waste." 

!XE order 5820. 2A al.so de.tines a waste cx:ntainer as: 

"A receptacle for waste, i.rx:11.Xiln:J any liner or shieldin; material that is 

interrled to a, cx:~iany the waste in disp:.,sal." 

'Iba WM: for specifi.c activity has been develqied l:JI/ usin; the above 

de!ini.tia'IS. 
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4. 7 QIS(ll)SICN; o:Jr!BJSTIBIL1T 

'Ibara is ro need to limit the c:x:nblstibles present in the waste~ 

that the waste cx:nta..iners are ncn:::anbJstible. Q:lnsequently, there is no 

criteria, for o::ublstibility in Cl{ or RH 'IRJ waste. 

M::lst of the exi.stin:; Cl{ 'IR1 waste is stored in cor l 7C or 17H SS~a, 

drums, rectan;ular metal boxes or in cur 7A FRP-coated ply..ocd boxes. since 
the ~ac:kac;,a:l "'1aSt.e is knc,,m to cx:::nta..in substantial annmts of organic IMterial, 

the ..aste itself is cxnsidered to be ccm::ustil:>le. Examinatioo at the 

c:aiDlst..ibility issue focused oo the cart:a..iners in .tu.ch ~~.,a waste is to be 

rece.h-ed at the WIPP. Specifically, t.~ capability ot these containers to 

runctii:n as "fire barriers" interded to prevent involvement of the o::nta.1ned 

waste in postulated f.ire scenarios was examined. 

Secx:rrlary cx:rtta.ine.r capability i.ssi ies wiere that: a) cx:nta.iners themselves 

were not to be- c:arb.lstible, add.in; fuel to the fire, b) containers shculd not 

act as a means of fire prcpagatioo, ard c) cart:a..iners shculd not present 

problems such as stack instability or ~losia, hazards that COJ.l.d prc:duce 

high-speed missiles. 'Ihese items were the subject of fire st:u:lies carlucted by 

Sarrlia Naticnal Latorat.ories. 

The tests foc:userl on Cl-I waste because, althc::u:Jh RH 'ffiL" waste exists in 

esserrt:..ial.ly the same variety ot forms as does Cl{ 'IR1 waste, it is always 

pad(aged in met:allic cart:a..iners arrl is always isolated frc:m possible exposure 

t.o fires by a shieldirq cask or, after e,rpJac:eoent, by salt. '!here is, 

there.tore, no credible mechanism by which RH 'IRJ waste COJ.ld beo 11-e involved in 

a WIPP fire. 

Because experilDental evi.deoce (Fe.fererx:::e 7) Sl?R)lemented by ~ticnal. 

history Sl.JR=l0rt5 the cr:n::lusion that there is minimal risk of sustained 

cx::ablstia, of packaged 'IRJ waste due to spart:.aneaJs internal ign.itiai, the fire 

hazard to the WIPP facility is primarily lruted to e,qx,s,.ire of waste padcages 

to external fires. Ccn::::ern was therefore fcx::usad en those areas of the 

facility where the Cl{ waste han:il.~ ~tioos are carried oot, ard the kirds 
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ot axtemal tir~ which might ,-x:cur there, specifically the receiving a.rd 

staging areas at the surface ani the active storage :roc:ms urdergroon:i. 

In the surface !acilities, the awrqiriate c:::amtenneasura for fire hazards 

is the use ot conventiooal. autcmatic fire detecticn a.rd suwres,sioo systems 

such as those used in warehruses. ~, the presence of water a.rd salt 

together can prcd1JC:6 un::iesirable etf~...s like corrosion arx:l electrical 

hazards. F\trthe.r, the storage areas are q.iite extensive arx:l disperse:l, aru tr.e 

point of greatl!St vulnerability to a fire, the q,en !ace of the storage stack, 

is al TJays lOOVi.rq. Therefore, the prd:llem urrlergroord is scmer..hat d.if f erent. 

In order to cpantify the fire darqer, Sardi.a cc:n1ucted fire tests wh.i.d1 were 

designed to sim.ll.ate severe, but not incredible, fires. 

In these tests, FRP-coated ply.iced l:x:o<es, arx:l COI'-17C a.rd cor-11H-type 

drums ..-ere fcun:i to p::se possible fire hazards in WIPP accident scenarios, in 

that trej fail (urrler test cco:ti tioos) to runct..ion as a fire barrier to protect 

the c:x::ntai.ned waste. F\r....her, the FRP-coated ply.ccd boxes act:Ually provide 

ruel. for the prcpaqatioo. of a fire, a.rd the protective ccatirq prcduces a dense 

toxic smoke. Steel overpadcs have been shom in the Ml-scale fire tests to 

be e.!f ecti ve as a camter.neasu:re to t."'.e cart:usti.bil i ty of the FRP-coated 

ply.ocd ooxes. 

The fire tests also demcust...-rated t.1-iat venting druns or steel overpadcs is 

an e.!f ecti ve TJaY to relieve internal pressure in the a:::ntainers, preventing 

overpressu:ri.zin; with resultant tulging or explc:dirq. Filters a,. vents are 

designed to allow for oormal atJD::tsp)eric pressure relie.f withrut release of 

radioactive material;~. tref will prd:lably not prevent drums frc:m 

rupturirq during a fire. The filters ..o.tl.d have to have a large flo.1 capacity 

to harxlle the rapid cutgassing, be able to trap radioactive particles a.rd still 

not clog dJe to other particles ( sm::lk.e) , not be consumed by the fire, arrl not 

cx:.q:irc:mise the ccnta.iner integri cy for use in sh.iwing. 

The totality of the ~ili ty a::n::erns w1ere st:l.rli.ed t:r/ the WIPP 

Project team because of the fire protectioo. design lJll)aet. 'Ihe Sarrlia fire 

test data c:alSti tute ool.y cne aspect of the overall fire protection prc:blem. 

other aspects are associa~.ed with the li.ke.li.hcod of the fire ocx::urrerce, its 
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potential magnitme, the ability to detect it, ani the ability to cor1trol it. 

F\Irther mcdi.!icatioos to the COl"ltainers have been ~ artl ""1er8 

a:nsidered. 'Iha cx:n:l.usioo reached a'/ the WIPP Project staff is that w'hi.l.e the 

fires created in the Sanila tests a;:pear to be (1rite severe, they are easily 

prevented ard cazt,atted; turther the health ard safecy risks presented 'a/ soc:h 

fires do not require m:lr8 than ~ the FRP--coated ply.,ocd boxes in 

apprc:priate metal COl'ltai.ners. 'Ihe steel OYerpacks for organic waste ccnta.iners 

(FRP-coated ply,.,ocx:l boxes or similar COl"ltainers) have been inclwed as a waste 

acx:::eptance critarioo requirement ,lf'rler the headirq of "Wast.a O:::ntainers." 

~ticral techniq.leS ard adm.inistrative OXltrols will be used to fUrther 

emance fire sa.!ecy in the storage areas. F>c;,q>J es of these are adm.ini.

strativel.y l.imitinj the amcAll'1t of vehla1lar tra.!!ic ani V'Eh.icle parki.rg in 

areas adjacent to amassed waste. 'Ibe:se measures, in cmjunctioo with 

apprc:priate fire detec:tioo ard SUfPiessioo methcds for use at the "cpen" faca 

of the storage stacks, essentia.11 y el i.minate the storage roan fire hazard. 
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' 5.0 J9,Sl'E pt,C9GE RmJIRDr!ENrS 

Cll mJ waste padcages ar package assert:JJ ies shall weigh no more than 

21,000 pC1ll1ds (9,550 kg). 

5.1.2 ~ed Waste 

RH 'IRJ waste packages shall -weigh no imJr'8 than a, ooo pOlrds ( J, 6J0 kg) • 

5. 1. J Ter::hnira, J Justifira,ticn 

'Iba Cli waste han:il.i.rq system or the WIPP is lim.i ted in waste package 

weight hardli.ng capability by the capacity of the large fodc tnx:ks that will 

load ard unload the at \olaSta materials trcm the waste hoist that transfers 

.iaste ~ the surtaie:e and the storage level. These fork tru::k', are 

p:rcsu,tiy sped tied to have a rate:i lirt capacity or 26,000 pOlrds (11,794 l<g), 

ard lll waste han:il.irq cperatioos are to be carried cut within the capacity 

ratin:J. 

nus rated capacity IIIJSt irx:l\rle an allowance for pallets and overpac}cs 

that m.y be reqJ.ired, 'otl.ic:h is estimated to be 5, 000 pc:m-ds ( 2, 268 kg) • 

There.fore, a Cl{ waste package my weigh a maxi n JZD of 21, 000 pOlrds ( 9, 550 kg) • 

'Iba WIFP has establ.ished a m 'mJ overpadc gross weight limit 

of 10, 000 po.ll'rls. It is estimated that a Ml -size 28-i.nch ( o. 71 m) by 

11-toot, 1-in::h (J.JS m) m 'lR1 cverpack m.y weigh 2,000 pc,.rds (907 kg), 

leavi.n; a maxinum grClLSS weight of 8,000 ~ (J6JO kg) for a 26-inc:h (0.66 m) 

by 10-roct, 1-inch (J.07 m) m waste package. 
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s.2.1 CQ1t;;;¥;t--Han:Ued Waste 

'Ibe fissile or fissialable radiau:::lida ccntent !or Cli 'IRJ waste 

<XS1Cainers shall be no greater than the !oll.owing values, in PU-239 !issile 

gr.- eqrivalent:s: 

200 g per 55-galla, (0.21 m3) drull 

100 -; per 3o-gal..lcn ( 0. ll m3) drull 

soo g per ror 6M cart:ai.ner 

5 g per tt3 (0.028 m3) in boxes, q, to 350 g mxinm, 

For materials other than PU-239, 0-235, and 0-233 .tlich shall be treated 

as eq.ti.val.ent, !issile eqri.valent.s shall be obt.ained usi.n; ANSI/ANS-8.15-1981. 

'Ibe ti ssi JP. or fissi.aiable :radi.au:lide c:x:::ntent ot RH 'm[J waste shall mt 

e::w, eed 600 g total. (in PU-239 fissile gram e:pi.val.ents). 

For mteri.als other than PU-239, 0-235, am 0-233 -tl.i.ch shall be treated 

as eqrivaler.t, fissile eq.rivalent.s shall be ct,tained usi.n; ANSI/ANS-8.15-1981. 

5.2.J Trrtv:,jcal J'Usti!icaticn 

critiral i ty c.al.rnl.atims -.ere pertOCDBi to Slbst.ant.iate the atorementimed 

l.wts. 'Iba results incJ.lxlin; ~tivity st1Xi ies and ben::hmu1cin; are 

pc ss lt.ed in IXE,/WIPP 88-014 -critical i:t:y ~ Analysis !or o::ntact Han:lled 

Wast.a at the Waste Isol.atirn Pilot Plant• {le!'et.esx:e 15). 

IXE/WIPP 88-014 Lep:n:ts a ~ (ettec:tive lllll.tipl.i.catial !actor) o! less 

than 0.95 tor~ case dz:ums (tor 17H 55-gallal dz:ums without polyethylene 
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liners). 'Iba drums are filled with grapti.ta ard 200 g of PU 239 uni.termly 

disvzseci t.hrcu:Jtx:ut the drum. 

All calculatioos an:i sensitivity stn:Ues are based al a 95\ prc:bability at 

a ~ c:al!idence limit that the Kett of the storage ar.ray (drums am b::xxes) 

will be less than O. 95. 'Iba results of the calo.iJ.ati.a,s are further 

substantiated by the followin:J: 

1. The ca lCes 1t.I.atia'l of fissile material in worst-case drums is aboot 

1 g/li ter, wtiereas the average ca -=es 1t.I.atim in OOE (Rocky Flats) 

waste packages is ally about 0.02 g/liter for 210-liter drums an:i 

0.002 g/liter for 1.2 X 1.2 X 2.1-m ply.o:d boxes. 

2. No mixture of mte...'l'"l.al.s in real 'IR1 ..ast.e can be as effective in 

im::derati.rq neutrals as the g:rafhi te ass mied to be present in the 

worst-case drums. 

4. 1ba aa:iiticn of a.rrt material, even a mcderator, in the spaces beo.ieen 

drums =-edlx::es l<eff si.rx:e calculaticns are performed with q,t.i.mJm 

im::deraticn. 

1\,1o events that influence criticality in the WIPP are water intrusicn an:i 

rcx:m clO&Ur'8 due to creep. 'As seen above in item 4, water intrusion decreases 

reactivity. As rcx:m cla;ure oa:m:s, Kett \iiOlld not e.xceed o.95 for the worst 

cw waste , x 11, cisi ticn durin; mt o:,J J apse. 

Far waste forms that ?fllr'f be cx:q:acted 'af treatment (e.g. , incineraticn) 

be.!ar9 djspcwal in the WIPP, there wc,.il.d be rx> significant e!fect al criti

cality. Analysis of the 71 cateqcries of 10::X'j Flats waste in:ticates that 

(bean- of thA large tractial of nc::n::::am:::ues in the waste) the overall 

L.:::::.-.. in fisaile l"IX:lide ca:ca1tzatim (in a given Olbic foot of waste 

matrix) W1i.dl nsults frcm waste piccessin; is ally a factor of 2 to J. In any 
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. 
caN, the fissile invento1:y ot each drum will not bs allowed to exceed the 

exi.stin:J 2~am fissile limit regardless ot processing an:i any result.i.rq 

r,x:J ide caa11ttatioo. Incine.ratial (or ~imi J a:c p:cocessirq) an:i c:::mJinatioo of 

the waste prodllc::t with glass or cacrete, or maJciiq the wste into a slag, 

reclX'M the reactivity ot the stored arrey frc:m the values calail.ated in 

COF,/WIPP 88-014 since the new matrix is a less effective nx:derator than the 

grapiita matrix previ.oosly assi lJXIEd. Any l::xn:rn in borosilicate glass or in slag 

acts as a neutron abso:cber. 

The di.stin:;u.ishi feature of RH nu waste is its f issioo prcduct content 

an:i net its fissile l"JIX::J ide cx::rrt:.ent. For the pirpose ot WIPP safety analyses, 

the fissile material cart:ent of m mi waste is limited to 600 g based oo the 

exist.in; harxUing an:i storage ccnfiguratioos within the hot cell, the transfer 

cell, an:i ~ axt'l]ac et>P11t. Other loadin;s rray be req.JeSted 'ooj the 

~ !01: WIPP awroval if the request is acx::atpmied 'aoj a Sllpplementary 

criticality analysis. SUch criticality analyses shculd use ~ans similar 

to those speci!ie:::i in F.eferen::e 16. 

Exist.in; regulations limiti.rq t.'i.e fissile material o::ntent of CH mi waste 

~. which were form.tl.ated to ensure criticality safety durin:J 
transportatim ard in WIPP storage ge:metr:ies, are adequate to ensure the 

criticality ~ety of packaged Tm ·..iaste in the WIPP. 
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s. 3 ®J]:)w.ti; ru-232 mz:rrumr N:;rIVnY 

5.3.l o:ntact-ffardled Waste 

Wasta pacJcages shall not exr:::ieed 1000 Ci of PU-2J9 equivalent activity 

(PE-d.). 

Waste~ shall not~ 1000 Ci of PU-239 equivalent activity 

(PE-ct). 

s.3.3 TedJoical ,rustHicatioo 

Ra!m:es ot 17 tep:>tts 9100 PE-Ci per Qi waste package arrl a value in e,a:es.s 

of 1x106 PE-ct perm waste canister as the maxiJium PU-2J9 equivalent 

activity far individual waste pacxages. 1hese values ensure that the 

radiological performance nq.iirements applicable to WIPP are not exceeded. 

For o::nservatism, an opentirq lilnit of 1000 PE-Ci for eadl waste package 

is established. I! this ~tin:; limit of 1000 PE-Ci significantly iifl)acts a 

waste generator, a variance my be c:::a'lSidered a, a case-by-case basis, provided 

that the parameters of Reference 17 are not exceeded. other criteria of the 

WAC (criticality limits) generally limit the activity in the waste cx::nt.ai.ners 

to significantly less than 1000 PE-ci. 

PU-239 Equivalent Activity is determina:i usi.rq radionx:lide-specific 

wei.ghtirq factors. To oota.in this corre.latioo, the SO-year effective .mole 

b::xfy dose c:amti.tment or dose c::awersioo factor (r:x::F) for a unit i.nt:aJce of each 

radicn.x:lide with be used. 'l?leS6 OCFs have been determined bot the methodolcqy 

described in rnternatiooal carmissioo a, P.adiolcqica.l Protection (I~) 

PUblicatials 26 and JO (Pafereu:::es 18 am 19) an:l are ccrisistent with current 

Department of Fr-lerg'/ guidance (Fa!erenc:e 20). The PU-2J9 equivalent activity 

(AM) can be c:haracterlzed b-f: 
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k 

AK• E 
Aj_ 

WF· 
i=-1 

l. 

-ne.re k is the l"U!t:er of mJ radicru::lides, -'i_ is the activity of 

radic:nx:Jida i, arxi WFi is the PE-Ci. weightirq factor for ~a-uclide i. 

WFi is turther de.tined as the ratio: 

F-a 
WF· • 

l - E· l 

wb!n Eo (rem/JJCi} is the 50-year e!fecti ve whole bc:dy dose cam.itment due 

to the imalatia1 of PU-239 particulates with a 1.0 µm Activity Medi.an 

Aercxfynam.ic Diameter (NW)} arxi a weekly M ~ clearance class, ard 

Ei (rem,lµCi) is the 50-year effective whole bc:dy dose cx:mni.t:nent chle to 

the imal.atia1 of radiau:::.lide i particulates with a 1.0 µm ~ and the 

pllD::nary clearance class result.i.rq in the highest 50-year effective · .. hole bcrly 

dose c:amri.t:ment. 

The value of Ee ard Ei may be obtained fran WIPP/COE-176 (Refererce 21). 

We.i.ghtirq factors calculated in this tnal".ner are presented belOJ for selected 

radi.au:lides of ir.terest. 

Radicn x:J ide 

U-233 
Np-237 
PU-236 
PU-238 
PU-239 
PU-240 
PU-241 
PU-242 
Am-241 
Am-243 
Clt-242 
Clt-244 
ct-252 

Pulm:l,ary 
Clearance Class* 

*(D} O:ti.ly M Weekly {Y) Yearly 

We.i.ghtirq 
Factor 

-J9-

4.0 
1.0 
J.l 
l.l 
1.0 
l.O 

52.0 
l.l 
l.O 
1.0 

29.0 
1.9 
J.5 

1000 Ci PU-239 
EcNivalent CCiE) 

4000 
1000 
3100 
1100 
1000 
1000 

52000 
1100 
1000 
1000 

29000 
1900 
3500 



To detemina it a waste pada!qe vi.th w.reral. radiau:lides does not e.>eceed 

1000 Ci PU-239 ecpi.valent, the follCMi.rq fonula is ~: 

Ci Ci Ci 
___ pacti __ .,· au:1....,......,i..,,del;::&..ou.,__ • B)diqy;l ide B • PAdicrucl i~ • < l. a 
CiE CiE CiE 

Padicn..ci.ide 8 Radiau:.li~ 

No estilmte of rO'l-1RJ radia-uc.lides, except those within the 9CCp8 ot the 

above desc:ri.ptioo, vill be ircl\D!ld. ~. generators will be asked to 

c:haract:arize arrt \laSte stream ...tu.ch o:intains an urusually high sr-90 content 

relative to nor.:w. f issioo prcduct isot:qlic distrib.lti.on. 

Waste pac.bges shall hava a mavunn ~aoe dose rate at arr/ point no 

greater than 200 ~- Neutron contrib.ltions of greater than 20 :nRem,/hr' to 

the total package dose rate shall be rep:)rted separately in the data ~. 

5.4.2 ~ed waste 

m nu waste packages shall have a surface dcse rate at Mr/ point no 

greater than 1000 Rem/hr. Neutron contri.b.rt:.ions are limi. ted to 270 ~. 

Neutra1 cx:ntril::iutioo of greater than 20 mfm,lhr to the total package dose rate 

shall be reported in the data package. WIPP prior ~l is t'1!qlired baton 

m 'IR1 canisters with a dose rate in e'CeeSS of 100 Rarv'hr wt less than 1000 

Rall/hr" rray be ~ to the WI.PP . 

s.4.J DK;hrtiraJ JU.stificatioo 

n. WIPP design for the Of waste han:Uirq facility is a large thrcuJhprt: 

-..rehcuse-type facility that vill unload ever-the-road ~rtation 

caitainers of their Ol waste package contents arrl palletize the packages onto 

standaro.ized WIPP pallets for transfer to the urderqrourrl level for 
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tq)lmlt. 'Iha Ol hardlirq personnel \lill use staroard tork trucxs ard 

similar hardlirq davicas to hard.le the at wsta ~- " stooy ot dose 

rat.is (l9.!ennce ll) has shcMl that ~eld9d CH personnel at the WIPP would 

be~ to r,ce.iv. an anroal dose ot less than 700 :rlReffl it the ...-aste 

~ hanlled average abo.lt 6 ~ per package. A dos4t eq.iivalent ot l 

retfJ/Yr has been estahlished as a design goal tor -..:e.sta hardlirq personnel. 

This is ,0\ ot the all<:M\ble •..hole-bcxfy dose equivalent ( 5 rea,/yr) • 

A shielded stonge area is provided in tha Clt hardlirq l".rea to store 

t.eq>orarily those at ..-:aste ~ ..tu.ch have surtace dcse rates bet" .. -een 

100 an:1 200 ~. Th.is vill mi.nimi:e tha ~ t~aticn le-."8.1 ard 

result.izq perscnne.l. doses in the Qi palletitlrq an:1 surge stonge area. '!he 

WIFP ~ticns vill check tor neutrcns as a matter ot p::>licy. ~ta packages 

vi th significant neutron anissicrs ( > io rim/hr) shall be so noted in the dat.:} 

~-
All RH ~~ that vill be han::iled rt'/ the WIPP RH hard.lirq syster.l nust pass 

~ the RH hot cell in the~ harrllin; buildirq. RH wste packages will 

pass through the call upon receipt a.rd then be transfe?T9d. via a f~ility c.ask 

to the urderg:roJn:i level. 'Ihe facility cask tor RH """5te is designed to 

prcNida ~ta perscnnel shie.ldirq ot FH 'WaSte packages ·•lith surf~ dose 

rates up to 1000 Rec,,.,'hr (Fe!erenc:e 12). The 1000 Rsn/hr is a rrw<L-..un -..ruch 
¼.ll~ the design of a facility cask that provides for adeq.late personnel 

shieldirq ard cx::qll.ies ·•ith the rated c,.pac.ity ot the ...-a.sta hoist. RH·~ 

~ are looted to neutron emissions ot no greater t.""ian 210 ~

Heutron ccnt:rib.ltion ot greater than 20 ~ to the toUl ~ dose rate 

~ be 30 noted in the datd ~-

WIPP a~ !o: shipnants of RH waste vith sur!aat dose rates greater 

than 100 Pan/hr is req.tired becaus. · st~ capacity !Ol:' these pacx.ages is 

limited to 5\ ot total RH Sll)lacanents. 
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at mJ ""'5te ~ or pa,ckage asseri:>Jies shall have a renovable surf~ 

cc:ntam.inaticn no greater than so picocuries per 100 c:,.2 fa. a.lpha-emi. ttirq 

r?!ldioru:lides ard 450 picocuries per 100 cm.2 for beb~-enittirq 

r?!ldioru:lides. 

5. 5. 2 Emote-ttard1ed Waste 

~ mJ wast.a~ shall have a rem:,vable surface contami.naticn no 

gnat.er than 50 picx:curies per 100 cm2 !or a.lpha-enittirq radioruclides an:1 

450 p.icocuries per 100 aa2 !or beta-ganna-emi.ttirq radionuclides. 

5. 5. J I,chnical Just i!icat ion 

surtaca c:ontaminaticn levels !or shiwin:1 pa.ckaqes are delineated in 

49 c:m 17J.44J !or rt!ldi~ve mteria.l.s i.ntero.~ !or over-the-road transp:)rt. 

1he9e 1...-..l..s are cc:nsidered 'r:,,/ _'?al' to be adeq.lata !or t:ran:.;portation. However, 

!or hi.gh-thrcu;hp.lt !~ities such as t.~ WI.PP, even these levels can result 

in a t:uildup o! contamination 191/'els 'Within the !a.cility C/1/er a pericd o! time 

that 'tlill req.ure sig:nHicant decontamination e!!orts. This holds true !or all 

aspects ot the system, i.rci.u:ti.rq the fOSS i bl A t:uildup of cont .im.ination within 

~tion ~irqs ard v.ru.cles. 

E)cperierx:es in the Naval lb:lear ~ have stonl that !aci.lities can be 

rna.i.nta.i.nad "clean" it remJVable a.l~ticn levels are k.ept at or below 

50 picxx:uries/100 C!J.2 ard rem::,vable bet.a-g:mna ccntamination at or be.lo,, 

-150 picxx:uries/100 c::11
2 • Experierce has also shcMi that these levels are 

Aadily4Ch.!.evable. 

The WIPP taciliey design in the Qi area is basically a l~ ~ 

~type buildi.rq that vill receive, palletize, an::l deliver loaded 

pallets ot at waste~ t.o the .iaste hoist for transfer to the urrlergrc:A.ll' 
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level. 'lhe at facility will hardl.e between 20- to JO-thalsard 

( 5 x 1a5 tt3) irdi.vi.chJal at W8Ste pedcagas in a year (design basis 

Pe!ereoce J). At this ~. CXl'1blrlnatioo b.l.ildup usin:J the oor limits 

\IOOld be a prcblem. 

'lhe m waste in the WIPP, 250 canisters/yr (7,500 tt3/)r), will be 

han:lled usin:J the m facility hot cell am the facility transfer cask. The 

goal of the design is to maintain these facilities in an essentially "clean" 

ccn:litia, so that needed maintenar¥::e can be performed "hards-on" to the great

est extent -p::::issilil.e. for this reasat, contaminatioo levels shculd be as lo- as 

possi.bl~. 

'lhe oor recp:i.rements in 49 crn l 7J DllSt be mat for nu waste that is to be 

shiwed CNer the p.lbl.ic highways an:1 ra..i.ls. Ho,,,ave.r, to prevent the b.l.ildup of 

c:cntaminatiai levels in WIPP facil.i ties an:1 thrc:u;holt the waste system, 

c:cntaminatia, levels are recpired to be even lower. 

5.6 CRITEJUCN: ~ fQiiEB 

5.6.l o;a,tact-6}rrlled ~ 

Irdivichlal Qi 'IRJ waste pockages in which the a~ thecnal pcwer 

density ~ 0.1 watt;ft3 (J.S Wfm3) shall have the thermal ~ 
recorded in the data pacxage. 

5. 6.2 Bernte:::tlWiled Waste 

'lhe thernB) power generated rJ'f waste materials in any RH 1RJ waste pad<age 

shall not e»=eed JOO watts. 'llle thema.l po.,er shall be recorded in the data 

package. 

s. 6. J Technical J\lst,i tication 

'Ibennl. po,,er generatiai with.in 'IRJ waste ~ due to ruclear decay is 

ot cx::n::ern beth because it can cause pacxage failure 1'ran waste dec::atp::s.i.tioo 
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ani gas fcmation ani, in the case of high levels of heat generatia,, can cause 

c:harqes in the isolatia, medium, such as salt. 

'Therml analyses of WIPP-t:ype generic rep::isitories have been performed 

(Refererx:::e lJ) that ~ that mre than l50 Jd,J of heat-qene.ratirg waste can be 

enplaced in an acre of a storage facility withcut unacc:eptable .iq)acts a, the 

salt beds or the surrcun:tin:] envircn1ert:. As a o:::nservative design basis for 

the WIPP, a redl x:a::1 limi. t of 10 Jd,J per acre has been chosen. 

'!he E!!llJlacement density of QI waste in the WIPP is ai:prcximately 

n,ooo Olbic feet r,f waste per acre. This is based oo usi..rq the available 

drift area in a given acre of salt en the Of horizoo with 9-foot hl;h waste 

arrays, t:akirq no credit for the ~ space losses bet-~ drum•,. Usirq too 

10 kW limit, this wculd allo.1 an ave.rage heat generatia, of 0.14 ~tts 

per OJbic foot or 1. O watts per 55~loo drum. 

'!he pzesent eqilac::eneilt. plan for tl2-i ..aste calls for an erplacement density 

of 70 canisters of waste per acre in conjurction with a roan filled with the Qi 

·..aste. '!he calOJ.lated ma'lri111nn inte.rra.l heat~tioo rate 'Jf less than 

60 ·-atts per canister wc:uld ccntril:ute cnly 4. 2 Jd,J per acre. 

Qi waste in general has very la. heat~ticn rates ard will not even 

~ the 10-~ limit. rk::1,,,,ever, sane i.rrventory ccntrol of heat 

scurce ·..aste will be maintained to prevent localized hot sp:,ts in waste 

arrays. :RH ~..e cx.::ul.d generate up to JOO watts per canister •Jithout evceedirq 

the thc:Z?!Bl l.illlit for the WIPP because 50\ of all canisters projected for 

sh..ipnent to WIPP will be less than l watt each ard inventory control of 

E!!llJlaee:errt: will prevent exr::ee:Hrq the therm.l density limit. 

5.7 Q3r!IFICN: G.\..5 GENERATICN 

5 . 7. 1 COntact-Hardled Waste 

Waste packages cx:rrt:.ainirq waste forms >c:ncwn or suspected of gas genera

tia,, such that a carbinatioo of overpressure ani explosive mixtures might 

~ the cmtainer in the 1~ term, shall be provided with an appropriate 

-44-



methcd tar pressure relief. Any liner other than plastic baqJin] shall be 

provided with ?)Si ti ve gas cazmmicatia, to the attar o::ntaine.r. 

Each '1K1 waste shipper shall provide the !ollodng data !or each waste 

padcage~ 

o Total activity (al~ Ci) 

o Waste form descript.ia, ( trcm Ce.rt.if icatia, Plan) 

o M?tss an:i volume percent ot organic cc:ntent 

For pI["POSeS o! transpcrtatia, ard enplac e+11t (short term), there will be 

no mixture at gases or vap::irs in any padcage ..tu.ch cculd, thrc:u;h any credible 

spc:ntal1eo.1s increase at heat or pressure, or thrcu;h an explosia,, 

sign.Uicantly reduce the effectiveness ot the padcagirq. 

s.1.2 F!mPte:flivrlloo Waste 

All m 'IRJ waste canisters shall be ventsd. 

s.1.J Technical J\Jstificatiro 

Deqradatia, ot TRI wastes p::,tentially prcdlces significant cpant.ities ot 

gas. 'Ille possibility that enc:u;h gas b.ti..ldup ccul.d cxx:ur to pressurize the 

storage facility a.rd irdx::e !nctures in the rode salt has been investigated. 

'Iba experimental pt.exp.am to ~ these e.f!ects .i.s well Sl'Jll'IMrized in 

Reference 5. 

waste degi:&.ldtia, "at varicus mec::hani.sms has been stooied am the ~ ot 
gas~tia, rates have been detemined. Analysis of the storage fa,,,-~ 1 ~ t:'} 

respa1Se to gas prcdx:tioo recpires data a, gas flCM through rock salt ard a, 

the p:,ss:ible de.tocnatioo of the storage rcx:ms as a resp:111se to gas pressure. 

Iabarataey sbxlies ot rode salt peneability have been ccnsidered alaq with 

data trcm WIPP site borehole tests to establish a realistic data base. Finite 

clifferen:::e mooeJs were utilized to analyze rcx::m respaise durirq ard after the 

periods of gas prc:dJctioo. calculated sti:ess states were ~ with very 
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c:::a'IINl:Vative criteria for the initiatiat a.rd propaqatia, of fractures. An 

evaluatia'l ot all these cx:nsideraticns was made in the fornul.atiat of the 

criteria'l tor gas~tiat materials. 

loll.i.le bacterial. deqradatia, of organic material in the waste is thc:o;ht to 

offer the potm,t.ial for a significant gas~tia, rate, other sources of gas 

generatia'l mJSt be cx:nsidered in deter.n.ini.n';J c.::Jlpl.ianc::e with this criteria'l. 

Radi.olytic deµcs:Jation of scme waste matrices also can contril::uta significant 

gas generatia, in the stonge array, deperrlirg on the activity level in the 

waste, a.rd the presence of oxidi ZJ?rS a.rd moisture. 1.n acxiition to contri.b.Itirg 

to gas genantiai, radiolysis can prcdUce flaamable1 gas mixtures with.in the 

waste cart:ainer. The possibility of flamnabl'\ gas mixtures relates to sa.!ety 

of waste han:llin; durirq eq:>laoement as .iell as meetirq transportation 

~aticns. 

q:ie.nticr.al ccn::erns of a shorter term are not related to storage facility 

inflatia, but rather to the prcxhrtion of a::m:ust.ilJle gases .tlic:h ccat>ined with 

overpressure might result in re.lease of radioactive materials. 

The effects of gas pressurization o::ul.d be i.q::,ortant to the lcrq-te.rm 

c:z:::nt:a.imen of radicn.x::l.ides in the WIPP. If fractures o::ul.d be initiated a.rd 

propagated to regicns "'4'lere fluids are present, .iater intrusion of the storage 

facility o::ul.d folio.-. In acxti.tion, if roc:m closure is restricted (by gas 

pressure) , a horizart:al reqioo of higher nu.id transmi.ssi vi ty a:::JUl.d deve.lq:,, 

thereby emarx:irq the p:,tential for fluid mt.ion thrc:u;h the f~ility. 

The cx:n:::ern for gas generatia, in the QI 1RJ waste storage roans arises 

trc:m the ti4ltly paclcsd cx:nfiguraticn of the 'olaSte containers: the a.real 

storage density is ab::ut 72, 000 tt3 /acre. (5, 000 m3 jhectare) . 

~ 1RJ "18Ste, a, the other hard, is eq:>lac:e:i with an areal storage density 

of a'lly abalt 1750 ft3 /acre ( US m3 ;bec:tare) ; 8Yel'\ with worst-case 

aSS1Jlt'tia1S for gas generation, there is no threat to the integrity of thA 

CClllbined QI ard m storage roans because the increase in storage density is 

au.y J ~- 'D'lere is, therefore, ro need for a criteria, .tlic:h limits the 

azDOJnt ot gas-prooucfn1 materials in m 1'R1 waste. 
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'Iheoreti.cal. stu:iies of rac:liclytic, thenra.l, corrosi'-"';l, ard bacterial 

degradatia1 of mJ wastes (Reference 5) have irdicated that a reference cb:um 

ccrrt:ai.nin; 60 kg of organics ·..oil.d prc:rlul: '! 5600 RJles of gas if o:q:>lete 

volatiii121tial {e.g., in carbJstioo) took place. Iaboratory data in:ilcate that 

this potential will oove.r be reached. A m.re reasonable est.ilnate .is that a 

maxi:n:um of 2000 mles of gas per drum a::uld potentially be prcxhx:ed (at a 

maxi::rurn generatia, rate of abrut 5 mles/j'ear). It has been observed. 

(Reference 5) that m:st of the gas is prcduc8d "aj bacterial de:x::up::.sition of 

the cellulosic cx::q:x::nents of the waste. 

The respa ~ of a sealed storage facilit'/ to this e!ll)irical gas generatim 

rate has been analyzed usirYl tec:hn.icpes that ccnsider permeaticn of ga.c; throu:Jh 
the rode salt, the pressurizatioo of the cpen drift, ard the :::eformation of the 

surrc:a.n:iin; rode. Parameters for these calall.ations are taken frcm laboratory 

a.rd field permeability measurements that rarqe frcm 0.5 to 25 micrcx::larcies, ard 

~ens of even lower permeabilities, down to 0.05 micrcdarcy. 

Calo.llaticns .iere perfor.oed fer con:titicns in which roans .-ere mc:rle.led 

as rigid voids with 25 ~t of original drift volume ard for con:titions in 

.nich rcx:ms were allowed to de.form in respa ise to gas pressure. In the for.ner 

case, with a total gas generaticn of 2000 nx:,les;drtml in 400 years ard with 

a permeabili cy of o. 5 mic--:::rlarcy, the tnaX.imJm pressures were 11 MPa, or 

110 a~. At higher permeabilities, as observed in the field, 

pressuri.zatial was insignificant. COJplirq of pressurizatia1 with rocm 

rasp:1 &1 in:U.cated that max:in mi pressures were sim.ilar, ard that the ally 

~ of the gas generatia1 at 0.5 mic:rc:darcy was a de.lay of fUll rc:cm closure 

frc:m ~taly 100 years to al:alt 800 years. 'Ibere was no significant 

de.lay for S:-TlDf'l1"hilities in the 25-mi.c:rc:darcy rarqe. 

The calall.aticns revealed that pressurizatia1 did not significantly alter 

the rc:cn V'Ol.\.11118 even at permeabilities as lcw as 0.05 microdarcy. The gas 

generatia, criteria, was developed frail the re.latiai.sh.ip between the allcwabl.e 

gas-qeneration rat.a in a fiv:ed-volt.me roan (25 percent of original volune) ard 

the effect.iv.permeability of the geolcqic for.natioo, with the restrictioo that 

the lithcstatic pressure cx:ul.d not be ~.d (the asst..m-pticn beirq that 
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prcpagatim of exist.irq cracks will occur at pressures al::ova lithl:Jstatic). 

Usirq a ~iooal porcus fiCN m:del. and a peoneabUicy value of 

0.1 micrcdarcy, the allcwable gas~tim rata was determined to be 

5 llllles/'fr per drum (particularly trait bacterial. d&::axipositioo). 

a:riservative jua;ment,s have been mde as to the .iq:lact of the uncertain

ties in the ass zmed gas-generatia, rate. It is Sani:ia 's jua;mes it (le!erenca s) 

that the 10 moles per year per cubic meter of storage roan volume is unlilcsly 

to be evreened in the WIPP envi.Iam!Slt trail wastes meet.in; these criteria, 

e:sr«=iaJJy it te!rp!ratures are near ad:)ient. It should 'be noted that no high 

heat prodt.x:.irq ..aste such as tue.l. elements will be disp:,sed of in the WIPP and 

that the limted aIXOJnt of defense hlgh-leval waste .n.i.d'l will 'be eq:>lac:ed 

tea:p:ll:arily aJrirq the pt• p:&ed in-situ e>eperilwlta.l prcqram 'Jill not perturb 

the tenp-rat:ure of the 'IRJ waste disp:sal ro:ms, dle to the large separ<!tim 

dist.area of at least 2600 rt. 

The values chosen for per.Dll'labilicy are taken !rem ~te-of-the-art 

laboratory ard field data with resolutim capabilities bet:'-een o.os and 

0.10 micrcdarcy. tohile the~ values (0.5 to 25 m.icrcdarcies) are 

ccnsidered to be accurate re.tlectioos of the actual peneabili ty (urrler the 

test cx::n:titialS) , lower values were assi zmed for c:::a,servatism; these lo.,er 

values ot p-nneabilicy, of co.irse, resulted in higher pressures and lcrqer 

delayed closures but no potential for fracture. As a final point ot dis

cussia,, b:1mirq case analysis (Fe!erence 6) in:ticates that even if the~ 

seriOJS caiSe'.12,ces ot gas pressurizatioo (i.e., rracture and hcreased !lui<l 

t:ransm.issivicy) do occur, the effect in ter1lltl ot dose to affected pcpilatiais 

is insignificant. There.ton, tor la-q-tem storage o:::n:li.de.ratiai, the waste 

generators r-.1 ml.y provide the data specified in the criteria,, am th.is will 

be handled oo an c:peratiaw. basis at the WIPP. 

Mathods tor recb::in; gas acomul"tioo in the waste ~ are available. 

Gas generatim rates can be 't"l'ldlx::ed "oif c:cntro1.l..in: the total alpha curie 

loadirq of dJ:um c:::alta.ininJ waste mat.1.c:es kn:M1 to prcx1uce significant 

cpantities of gases, such as CCIIDlSt.ibles ard shxk]es. Another method is the 

possible use of hydtcxJeh getters (rec:x::d:>inatioo catalysts), c:cap:urds whid'l 

selectively react with hydrogen. Final ty, gas acx:urul.atia, can be redax::ed by 
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the UN of a suitable vent system a1 the waste pac:kage. 'lbo i.ntemal. pac:kagin:J 

lllltarial.s 1IJllrf i.l'p'de the fio, ot gases tc the cx:nta.iner vent system, n .-ever, 
an:1 mat be evaluated. 

FJcplosive mixtures and cx:nta.iner overpressure are addressed in cor 
~. s:pecit'lcally 49 cm 173.21(c), 173.24(a) (J), 17J.4U(h), am 
173.475(h). Meet.in; these shi.R).in; recpirements will al.so provide adEqlate 

safety cxnsi.deratim to the unloadin; and eq,lace1errt: activities at the WIPP. 

s.a ®ll)uUI: INflJffi 

s. a .1 eo ,r «t-ff.an:Ued Waste 

In addi.tial to ror labe.lin; req.rirements, each waste package shall be 

uni.cpely identifie:i by means of a label pex:manent.ly attached in a ccnspiax:us 

locat.ial. The package i.denti..fic:ati.m ~ (to be stardardized) shall be in 

med.in• to low density O::de 39 baro::de Sj'DCOlcgy per MIIt-SID-1189 in cha.racters 

at least 1 in:h high, and al~ characters at least 1/2 irch high. 

1be label :tUSt be reasaiably expected to remain legible and a!t'ixed to the 

c::::nta.iner for a perio:1 ot' 10 years urr.er anticipated cor.ditioos ot' interim 

storage ~ore shipi:ent to the WIPP and eqilc11:exe1t uroergrourrl. 

::..=-•!._ •• -=---• - •-· ;._• ·•-"1! _ • 

E'ac:h waste pac:la!qe shall be uni.cpe.ly identi!ied by IDl:-.lJ'lS of an 

identlti.c:aticn rurbe:r' peoanently attached to the o:::ntaine:r in a ca,spiOJOJS 

locatia'l usha,J characters at least 2 iix:hes high. 

'Iha label :ust be reasaiably expected to remain legible and affixed to the 

o:::ntaine:r for a periai of 10 years urr.er anticipated ccrditi.cns of interim 

st.r ie ~are sh ipnent to the WIPP ard eqilaca,e xt uroergrourrl. 
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s.a.J TedJtlraJ J\Jstiticatioo 

Ola to the latest mechanized i:aterial ha.rx:U.in:J techniques, the a'lly it.en 

ot a! data that is ot direct, bme::Hate cx:n::ern to WIPP ~tin; persa,nel 

sa!aty is tbl surtace dose rate. 'lllis is avaiJabl'! fran the WIPP data base, 

l::ut pee~ idlllntitica.tioo 1Ulb!rs DJSt be used to access th.is data. 

Each pai:kage .otld be assigned a serial ruz:cer with a prefix uniq.le to the 

shippirq site, an:1 the serial nmtler wlCUl.d be placec.' l:x,th a, the waste peckage 

an:1 oo the data padcage. 'Iba military sta.rmrd for baro:x!e syt%t)ology 

~ereu:a 25) is ~ed because it gives SfECific criteria for the label 

prcp!rt.ies (i.e. spacirq, reflectivity, cor1t:ta:..""t, etc.) , an:i this requirement 

de.fines a uni.term synt,ology for all 'rnU waste participants. 

Since the RH canisters will al.iays be rem:xely harrlled, the package serial 

l"l.lZlb!r mJSt be pl ace1 in such a ma.mer as to allo. rem::ite reacl.ing. 

s. 9 ®XWQ!; Qr\TA m:PGVQ:l<tU 19,TICJl 

5. 9. l Cg Jt;..>c:t-Haniled Wasta 

'Ihera sball. be transmitted to the WD?P operator in advance of sh.ipnent, a 

data padcage/certi.!icatioo attestirq to the fact that the waste~ meets 

the reqrlrements ot these criteria. This data padcage/certi.f icatioo shall be 

based upc:n a cµu.ity assuran:::e ptcqtam subject to au:ti.t an:i verificatioo an:i 

shall provide .intocmtia\ 00 the item spicified be.la.,: 

o Padcaga identi.ficatioo ra.mt:er 

o ~ assemly identificaticn l'1JDi:er (if ~..i.-~le) 

o Orte of waste package certi!icatioo 

o W1tC exceptia1 ra.mtx!r ( it awlicable) 

o Wast.Es qes,eratial site 

o Orte of padcaging (closure date) 
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o Mpoom:nn surtace dose rate in llia,/hl:' an:i specific neutral dose rate 
i! greater than 20 lZien/hr 

0 Weight ( in kg) 

0 0:l1tainer type 

o Riysical descriptioo ot waste term (Caltent o:xie) 

o Alla1rf in!OC1Btioo, incl\Xiing PE-Ci., alt:ha Ci, an:i PU-239 fissile gram 
ecpi.valent cx:ritent 

o Padiau:lide intOCIBtiOO includ.il'q radiau:lide sym::ol, quantity, ani 
measure ( in grams or OJries) 

o Radioact.i."9 mixed wste (identity an:i cpantity of hazardals waste 
characteristic( s] ) 

o Weight am volume percent of organic materials cootent 

o Measured or cal.allated thennal power (if over 0.1 watt;tt3 ) 

0 $bi~ l"llll:D!r 

o Orte ot shipnent 

o Vehicle type 

o 'IRlPACI'rui:t:.er(s) 

o other intormatioo c::cnsidered signi!icant ey the shi~ 

o Ni!IIIIII ot c::e.rt.i.tyin; ofticial who certi!ied the waste package 

o Ni!IIIIII ot pe:t!ICI 1 .t1o c:ert.ities that the sh.ipnent meets the 'IRJPACI' 
Authorized Payload Ct::qill.ance Plan 

A bard~ ot the aigr-1 ani dated 0!rt..i!icatia1 Statement, certifyin; 

that tha ~ o::ntent an:1 padcaginJ are in ao:otd with the wrw-;,w: an:i that 

shall be ma.inta.ined en file at each site for WM:CC 

s. 9. 2 Remte llm"dle;i Waste 

'lbere sball be tJ:azismitted to the ~ cperator in advance of sh.ipnent, a 

data pKka:_Je/certi!icatia, attestirq to the tact that the waste package meets 

the~ ot theee critaria. 'Ihis data package/certification shall be 
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based upcn a quality assurance prcgzam subject to au:lit arxl verificatia, an:i 

shall provide informatioo en the items speci.!ied bela.t: 

o Package identification J'1llDbe.r 

o cate of wste package certificatia, 

o WAC exceptia, ra.mt>er (if ai:plicable) 

o Waste generation site 

o cat.a of packagin; (closure date) 

o Maxim m:, surface dose rate in Rem,lhr arrl neutron dose rate in mRem,lhr, 
if greater than 20 mien/hr 

0 Weight (in kg) 

0 Int.en.al cart:ainer type 

o Fhysical descriptia, of waste form (ccotent cede) 

o Assay information, ircloo.in:J PE-Ci arrl PU-239 fissile gram equivalent 
content 

o Radionuclide information ircl~ radiaiuclide syrrt,ol, quantity, arrl 
unit of measure ( in grams or Clries) 

o Radioactive mixed waste (identity arrl quantity of hazardcus waste 
characteristic ( s) ) 

o Measured or calculated thermal pc,-ie.r 

0 Shiprentn.mt,e.r 

o cate of sruprent 

o Vehicle type 

0 cask n.mi:::er 

o other in!ormatioo caisidered significant by the sh.i~ 

o Name of certifyin; official w'tlo certi!ied. tr..e w'aSte package 

o Name of per.;cn w'tlo certifies that the sh.ipnent meets the 'IRJPACI' 
Authorized Payload o:::q:,liarx::e Plan 

A hard cop'f of the signed arxl dated certification statement, certifyin:J that 

the waste content arxl packagirq are in aa:ord with the WIPP-WAC arxl that the 

waste is unclassified, shall be maintained en file at each site for WACCC atrlits. 

-52-



s.9.J Technical Justi,tication 

With the fi.rst-of-a-Jdrd pilot facility suc:h as the WIPP, it is ilrportant 

that all pertinent parameters that a!!ect the design ard safet:'/ analyses, such 

as thenaal power generation, nuclide ca,tents, gas generation, cxm::ust.ibility, 
toxic potential, etc. , be known ard doc:umented. The WIPP ·-,ill have to maintain 

strict inventory caltrol.s on ·..aste enplacements in oroer to ensure that 

technical specificatioos are adhered to ard that the plant is q::erated within 

established limits. Also, WIPP tlllSt arnw.ly report its radioruclide inventory 

to the Integrated O!ta Base. The rettievabili ty requirements of the WIPP also 

reqrire that adeqlate per.nanent records of inventocy ard effl)lacement histories 

are kept to ensure safe cpention of ruture recr:Nerf efforts that may cx:x::ur a 

fa, years after actual ~lacement. The format for data transmitted to WIPP is 

defined in WIPP-OOE-157. 

The act:ual. iq>lementation of the i.rrventoty control system 'Jill be the 

respcusil:>ility of the WIPP operator. Hc::,wiever, tr.e information required by t.);e 

system m.lSt be suwlied by the •.asta generators ard shiwin:J sites. 

Cli data that are of direct, !.il111e:! • ~t'! ccn::::e.rn to operating personnel 

safety .iould be surface dose rate ard weight. kxiitional data required by 

these criteria, of o:::n:::em to facilicy pen=onrel, l!1lSt be provide::i in a 

separate data package for each shipnent. 

Inventory ca1trol ard laq-term safety ccnsiderations require infonnaticn 

on ru:lida ccntent:s, the waste generat.in:; site, date of packagirq, ccntainer 

type ard cert.Uication, physical description of the waste form, as:zay 

information, ha.za.rdaJs mterials (nc:inradiau::lida), percent of organics ard gas 

generators, the.rmal po,,,er, date of shi.pnent, arrt other data the shi~ '!MY 

have that is signi.!icant, etc. (see list.irqs in the criteria). All of these 

data, it apprcpriate, are provided for each package shipped to the WIPP. The 

radiau:::lida c:x::ritents my be reported usirq ~ties of awroved isotq>ic 

mixtures. Isotopic mixtures o.irrently used by the Solid Waste Infornation 

Management system {~) are acceptable to WIPP. New isotcpic mixtures will 

req.iire ~ by WIPP prior to bei_n; acceptable in the data package. For 

waste that is prec:erti.fie::i ard tra.nsshipped to another site for interim 
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storage, tha "'8.Ste pacbge certification date provided in the data package 

should ba tha original or precertificatiat date. F.acn package is assigned a 
serial l"llllb!r with a prefix unique to the shlR)irq site, an::l the serial nunt:ier 

is placed both at the waste package ard at the data~-

'Iha IXlE Order 5820.2A, O\apter II.J.h.J, requires that the data package be 

validated be.tore t.ha waste is shi~ to W'IPP. Pootinely the shi~ will 

transmit the data package to the WWIS, w'hic:h pertorns edit ard ~ checks ard 

then either in!ocns t.ha shi~ ot the en-ors dP.tected or that the data package 

was entered into t.ha WWIS. If th.is is not possible due to cx:mrunications or 

O':'.zplter oo-ntilDe, t.ha data package ll1JSt be faxed to WIPP durirq day shltt 

:,....::cnta1n Time for lDi!U"llal validation ard noti!ication of the shipper. 

'Iha WIPP data and carp.1ter will be di.rect..ly tied to all waste generation 

and~ sites so that data packages for waste shipnents C3ll be transmitted 

directiy to the WIPP prior to shipnent release fran the site. This will allo. 

the ;."I.PP to make arr/ needed adjustments to inventory or errplacenent plans or to 

il=lJlE!lelt special sa!ety prcx:edUres prior to receipt at the WI PP. WIPP Q.l,ali cy 

Assurance also needs the name of the i.rdi. vidual wtio transmits the data package 

so that arr/ cpesti-rs regardin; veri!ication of the data can be acxiressed. 

Attar WIPP is declared a repository, a generator/shipper rMY request that 

WIPP accept a .iaste package that does not meet the WAC. This ·,1ill be done 

usirq an~ WIPP procedure, arrl WIPP will assign a WAC Exception Nlm't:er 

to that rgq.leSt until it is either ~ or is approved arrl the waste is 

shi~. 

m dco.Dentatiat recpi.rements will be similar to Qi with the exception of 

the weight percent at organic material present in the wiaste. 

EA"tensi ve data a.rd inventory control will be required for all wastes 

enplaoed in tha WIPP to ensure safe ~tion within operational safety 

requinments. 
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5 .10 gu:mugt; EH TRJ N;rIYrT'i ~ 

5.10.l BwrRta::tJard1.!dwastt 

'11w mavjmm, activity concentration tor am fflJ ~~shall rot 

eXCMd 23 OlriM/liter. 'Iha c:orcantratial rrey be a·~~ over the waste 

ccntainlr. 

s.10.2 Itc;hnic;al J'Ustiticatioo 

'this criteria, ari.Ns trm the WIPP Final !.."!vironnr..nt.u Iq)act Statement 

(i.!enrx:a 6) • 
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APPENDIX A 

M1SSION ANO DESCRIPTION OF WIPP 

The priaary ~ission of the WIPP is to eaplace in bedded salt the par
ticular type of radioactive waste called defense transuranic (TRU) waste: 
.. terial contallinated with chemical elements heavier than uranium from defense 
prograas. 

The U.S. defense pn>graa has already generated large quantities of CH TRU 
_,.ste. which requires no shielding, and RH TRU waste, which requires shielding 
to protect .arlters who handle it. 

Before 1970 • ...aste containing TRU nuclides -..snot segregated fr0111 other 
.,.ste contaainated with low levels of radioactivity. Therefore, a large vol-. 
uae of .. terial now considered CH TRU wa~te ..,.s ~ried in a raanner similar to 
conventional sanitary landfill operations. with add~tional handling precau
tions appropriate for radfr 1ctive 11aterials. The. -..ste was placed fn open 
unlined trenches and then covered with several feet of earth. At the time of 
its burial, this waste .as not intended to be retrieved. 

In 1970, the U.S . At011ic Energy C011111ission changed its regulat ions to 
require .astes with known or detectable contallination of transuranita nuclides 
to be packaged and buried in such a fashion that they can be readily retriev
able as conuaiNtion-free packages within an interi• period of 20 ~ars (USAEC 
Iaediate Action Oi~tive 0511-21, •Policy SUteaent Regarding Solid Waste 
Burial,• Mardi 20. 1970). Later in 1973. the Atoaic Energy Coaission defined 
transuraniua solid -..stes to be placed in retrievable storage as, •Those wastes 
with certain al~-eaitting radionuclides of long half-life and high specific 
radiotoxicity to greater than 10 nCi/g ••• • (ERDA Manual, Chapter 0511-011.) 
In 1984, DOE Order 5820.2 redefined TRU contaainated material; that definition 
is included in Section 3.0. 
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Remote-handled TRU waste has alway, been handled separately. Muc~ of it 
has been put into 1 to 2-foot diameter pipes placed vertically in the ground, 
with a shielding plug at the top of each pipe. Other waste of this type has 
been placed in large shielded containers that reduce the radiation level at the 
exterior surface to rel~tively low levels. 

At the end of 1987, the accumulated volume of TRU waste (buried and 
retrievably stored) amountld to an estimated 10 million cubic feet of material 
(not including contaminated soil estimates) containing 1250 kilocuries of alpha 
radioactivity, only 3.3 million cubic feet (1140 kilocuries) of which was 
readily retrievable. It is anticipated that 1.2 million cubic feet of the TRU 
waste currently in retrievable storage will be redesignated as low level 
waste. About 49,000 cubic feet of RH TRU waste from defense programs is now in 
storage (Reference 2). 

The rate at which contact-handled TRU waste ·1s produ~ed is now about 
0.11 ~illion cubic feet per year. The WIPP is designed to handle a maximum of 
0.5 ~ill ion cubic feet of CH waste per yeir on a one shift per day, 5-day week 
basis. Thus, if the WIPP were to start accepting waste in FY 1989, the easily 
retrieved and newly generated waste could be placed in deep underground storage 
in 13 years, by 2002. However, other factors such as the transportation s~tet'I 
and current staffing level wilt limit the throughput to about 0.22 million 
cubic feet per year. 

In addition to the current and projected volumes, the WIPP could receive 
s0111e TRU waste fraa operations such as the dismantling and dKontamination of 
obsolete and no-longer-needed weapons-production facilities. Estimates of the 
volume of such waste range fn::a 5 to 95 million cubic feet. The amount of s~ch 
waste that could be stored at the WIPP is limited by the total authorized TRU 
storage area of approximately 100 acres, which has an estimated ~apacity of 
6.2 million cubic feet. 

In sunnary, the primary need that has led to the prpposal for the WIPP is 
to remove this large quantity of existing defense-g~nerated waste from surface 
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storage and to isolate it from the biosphere in a manner that will be accept
able for the indefinite future. 

The area in the WIPP set aside for potential underground storage opera
tions is about 2000 acres; the remaining ac~age will provide a buffer zone 
around the underground operations area. The excavation at the storage level 
will provide about 100 acres for waste disposal. There will be a separate area 
of about 10 acres for waste experimentation. Service areas will take up small 
additional acreage. 

Because the WIPP will be the first bedded-salt waste research and 
developaent facility, the waste will be emplaced in such a manner that it can 
be retrieved from its place of burial if removal becomes necessary. At a 
future time, after further tests and anal~es, a final decision will be made on 
whether to leave the waste emplaced permanently. The WIPP is designed on th~ 
expectation that this decision on permanent emplKement will be made for the 
TRU waste after successful demonstration of safe waste disposal of each species 
(Qi and RH). This demonstration will last up to five years from the initial 
emplacement of waste. It is anticipated that retrieval could take up to 
10 yean if the decision for retrieval is made. 

The WIPP is designed to receive nuclear waste materials in protective 
packages, prepare them for underground storage, transport theni to the salt bed 
star.age locations. and provide retrievable storage. ·. 

The annual quantity of CH waste for which the WIPP has been designed is 
0.5 ~illion ft3/yr or one shift operat1un (Reference 3), the majority of 
which will arrive fn 55-gallon drums ~nded together in seven-packs; 4 

x 4 x 7 ft and other metal boxes. Acc01111odations are provided for both rail 
and truck shipments. The quantity of RH waste anticipated is approximately 
7,500 ft3/yr. All RH waste will be contained within shipping casks. 
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The overall plot plan for the WIPP is shown in Figure A-1. The truck. 
s•i-tr1ilers. and railroad cars are delivered inside the WIPP boundary and 
r>1rted in the areas identified in Figure A-1. When these shipments are 
received, they will be surveyed for external contamination. Any containers 
found with extern•l contamination in excess of established limits as defined in 
these criteria will undergo decontamination. 

A sche111tic flow diagram for CH waste is shown in Figure A-2. The diagram 
shows the 111jor steps involved in the receipt, inspection, handling, and em

placeaent of the waste. Retrieval of CH waste is essentially just a reversal 
of the emplacement flow. 

The RH Wiste emplacement schematic flow diagraa is shown in Figure A-3. 
The diagna sho~ the major steps invol-Jed in cask handling. hot cell opera
tion, facility cask transfer operations, and underground transporter and 
eaplaceaent operations. Remote-handle<i retri~val'fraa sleeved holes is simply 
the reverse of the emp 1 acement procedure. 

The ~sic underground development of the WIPP is shown in Figure A-4. 
The WIPP underground enviroraent during operation will be an average ambient 
temperature of 820F (280C) and an average relative htaidity of less than 
40 percent. The composition of the salt is approximately-97 percent halite 
with the re111inder IDide up mainly of anhydrite. 
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