
AGENDA 

56th WIPP QUARTERLY REVIEW MEETING 
November 26, 1996 

Environmental Evaluation Group 
7007 Wyoming Blvd. NE, Suite F-2 

Albuquerque, NM 87109 
505-828-1 003 

8:30 a.m. Introduction 10 min. Matthew Silva 

8:40 a.m. U.S. Department of Energy 15 min. George Dials 
Status/ Activity Report 

8:55 a.m. Environmental Evaluation Group 15 min. Robert Neill 
Status/ Activity Report 

9:10 a.m. NM Radioactive Waste Task Force 15 min. Chris Wentz 
Status/Activity Report 

9:25 a.m. NMED 15 min. Steve Zappe 
Status Activity Report & John Parker 

9:40 a.m. BREAK 

10:00 a.m. Overview of the CCA 105 min. Jim Mawhinney, 
Peter Swift 

11 :45 a.m. ·LUNCH 

1:00 p.m. Contents of the December 1996 120 min. G. Basabilvazo, 
Sensitivity Analysis Report Jg~ M1lter=1 

;?e./er->4' ,..,C/ 
3:00 p.m. BREAK 

3:20 p.m. Treatment of Data in the CCA 30 min. Rick Beauheim 
Dewey Lake Redbeds 
G-Seep Water 

3:50 p.m. Ground Water Basin Model 30 min. Tom Corbet 

4:20 p.m. Closing Comments, Action Items, 10 min. 
and Schedule Next Quarterly 

4:30 p.m. Adjourn 
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Department of ln•'IY 
WUNng10n, DC 20HI 

.. ,~ g, 1996 

MEMORANDUM POI.: AL ALM 

·. 

FROM: 

SUBJECI': 

INTRODUcnON 

ASSISTANT SBCRBTAR Y 
FOR. ENVIR.ONMBNTAL MANAOE.MENT 

GEORGE DIALS ~ 
MANAOER 
CARLSBAD AREA OFFICE 

llOB!.RTR.NO~U;;i~ ~ ~ a _.. 
GENER.AL couNSi:U' VVV-----
Inwprctation of rhc Term "Atomk: Bnerl)' Defense 
Activities" M Used ~ the W'ute Isolation Pilot 
Plant Lind Wirhdra~ Act 

EEG. AlB;# 2 
CA0:1 2 

1bc ~panment of E'ne11Y (DOB) ls proposinJ to beaia &be diapcsal phue at tU Wu~ Iaolat.fon 
Pilot Plant (WJPP). the udon's flm deep·aeolo~e nuclear wute repository, in 1908. A question 
hM UUeD ~the meaning at' tho term "atomic OftOfl)' dcfcMO ~dvit.ic:s" U tlw. Imm is 
used in mew-. l'aolldon PUot PtantLud Wld1drawll Aa(LWA), Pub. L. No. 102-,79. 106 
Star. 477 (1992). r.o define tbe soutce of ww that may be dispoaed a.t WIPP. The pwpoae of 
dlia memonndum is to determine the teope of that term so that dte Offic:e of En~itonmenw 
Mampment and the Carlabad Arca Office can provide techuioal awdance to tbe sites around tht 
comple~ 1.1 co what tramuruic (l'RU) wute qual~fies tor dispoul at WIPP. 

fACnJAL BACKGROUND 

In 1979, Coagrcu auc.horiaa=d WlPP u a ''rcsell'Ch alMi development facility to demon.1tr11c the 
we cliSpcul Of11diOICti.W WW l'CIUltina from defense actiyir;ie.• and Pmanmt of the United 
Stawi." Department m Bnerzy Natkmal Security and Military Applioationa of Nuclear Enugy 
Authotization Act (DOE National Security ~t), Pub. L N'o. 96--164; § 213 (empbasis added). 
On July 1, 1981, DOE aped with the State of New Mexico to Hmit WIPP t.o the diapos.Al of 
defense transwuic wu~ 1 

1 The Apcmorit for ComultaliQn and Coopenuiwi between DOE and New Mexico settled 
the litipiion known as $Mtc of ~w Mcxieo y. Pcp't of Enoqy, Civil Action No. 81-0363 JB. 
Amoq other~. 1he Apement =ludes ''any radioactive wue pnerattd by the c-Om.merdal 
nuclear pawer indmtry" from ill det'tnition of'WJPP •liaible ~ft1* wum." Article II· 
Definitiom at E. · 
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EEG. ALB:# 3 
CAOll 3 

On Oetober 30. 1992, Coaptl enlCfed tbe LW ..... Wbtlclra'Wlq the Wld •anowidina WIPP for 
exclusive uae by DOB llM:i Qpaaly dcfinina·WIPP'i million u the dbposal of tnln8'lrlldc wme 
pm:nlux! by "lu::mdc ~11 defenae activi1iel:" 

The mnn •WIPP" mew the Wum Iaolacion Pilot. Plane pro.JM aWhori7.cd under 
section 213 of thl Dopanm.ont ot Bacq)' NlliODll Security Ind Militaty 
ApplicadoN of NuclCil ~ A\ltllorbation ~of 1980 (Pub. L. ~ 164; 93 St. 
123?. l~) &c demolll1r&tc ibc alfe ~ ofrldioactivo wutc maicdals 
~by .,,,,icenecu "" .. IQ1Mtim. · 
• 

' PQb. L. No. 102-579, f 2(21) (ompbuil ldded) ,3 

DOB hat hi&tOricllly defimi the TR.U wuaa eliaible for WlPP u follows: 

Qofmg WNM 
N'uclelr wato derivin& frosn tbe mu~ of nuc:Jelt weapona and operation of 
naval mactors. Associated activi1ita such u ~ l"CICll'di. tn tbe MlpODI 
laboratoritl aJao prod\lCC dofenee wur.e.' 

R.cKlentl)'. cbe C«Jabld AtJ:a. Ofticc bu ..... bued \JPOD ill 1*ina of dle AtOIUiC E.neray 
Act of 19S4 (AEA>. 42 u.s.c.112011, • •· that for JNllXJICS ot detennining what wu&e 
Qlll.1ifies for WIPP, the tlrm .. atOndc OftOll>' ddme tcrivmet• u uaed in I 2(21) of the LWA 
oowd be~ to Blude •Y rnnauramc waste aeneta1ed by any DOB atomic eMIJY . 
lll:dvity. Uoder dao 1ugesfed inraptetatlon, only TRU wute pnerated by the c.ommon:ial 
nucte• power industry would be barred from wtPP, and that by opcrai1on of me 1n8 
Al,r~t between DOE IDd New ~. nut by 1he deftnitton iD 12(21). Thia sugetdon is 
dmwcl from a portion of~ Conpe11ional declanrlon of policy In the AEA at 4l U.S.C. I 
201 l(a) ("' ... tbe development. use and control of atomic eMrBY lhall be ~-tcd :ao as to mate the 

:i TR tr' w.a10 a w11e Ihm conraw alpha pan.icle emitting l'ldionuclidea whb aicmic 
numbers pa:r mm - of urmium (92). and half li\'tl .... d\an 20 ycara. in coocenaatioas 
gret.ter thin .100 naa.Ocuries per pm of W'UtO. mu .,,.. b primarily generated by rean:h 
and developmmt dvitill. plutonium m;oveiy, weapons mauafacturina. environmental 
restoration. and dcwutmtnadon and decommissionii& proje¢tl. 

' See.·:.s.. Pint Supplement to the WrPP Bnvirownencal Impact Srawnent (SEJS I) (1990) 
Glossary at!. The sms I ai.o roc:opia;cd &ha& Lelbe pott-1970 aonerated TRU WU~ proposed 
to be dicpoeed cl at~ W1PP reawa primarily tram defeue.~ plutonium reproceuiD1 and 
fabrica'tion &I ~ II detcmc-rela&cid reaoarch ICdvldts 8.1: ncm fldlitiet.11 SBIS at OL0-3 1114 1-
1, 2--8. Mon n:cently, die Pebruary 1996 Implementadon Plan Of the WlPP ~ Ptwc 
Supplemental Bnvironmental Jmpact Stattment (SEIS II) dtflmd ciel'eue wute identically to 
SEIS 1 sms JI. Gtosmy at Yil • 

2 



SEN! BY:CAO ;"-26-86 ; ·q:5L;. 

maimUm comn'bu1ion to the aenera1 wtlflrc, IUbjcct at tll dmu to the paramount ob~ve of 
mDin1 the:. muimuaa ccnaibution to the common dcfeDle and aecurity") and 4Z U.S.C. t l102(a) 
r'1be developmea&. udllado,Q and conU'Ol of atomJc eaeqy for milttaiy and for·all ochor purposes 
• vital 10 the common defene and security"). 

The augestcd inrap!9tatioD would doftnc WIPP-elJ&ible waste bl'Oadly enouab to mm all TRU 
wure ~by DOB olifiblc far dltpolll and rhemby 5- WYPP and tbe ~-. ftom 
che med 10.~ the orilf,n of lbelr TR.U wure. 

CONCLUSION 

The tema "ltomtc oncra dc!oue actlvidea'' permitS WD'P to diapote of defen1e TRU wute 
ZM1ldna tzom all Of Chi: nonciYilian actividm and pro&rlJDI of DOE. inel'UdiQI, weapons 

" prodactioa. aava1 reacton. <Wanse ~ and de'¥elopmoni, usodated defense environmental 
teltOra.tiOft and waste manapracn«, Ind other detenae-relmd activities, u defined more 
specifblly in tbc NbclcK Waa Pollpy Act. from which the *111 was borrowed. The 
Jafonnadon available to the Office of General Coumel indi.olkll cl\at, u so undetslooC1, Hatomie 
ene11Y dcfeoae" TR.U wut.e represen~ me overwhclmln1 maJotitY of the Depanment' 1 TRU 
wute. Oil the Olbai' hlftd. nol1het the·applfcable ICltutosy proviaions. the le&islative hbiory or d1o 
Dtpartracrat~1 own hiltodc lmeiprecadonl of the tam permit an in~rpteWion ot "aroDlic ea*IY 
ddcmc aa:l\lltiel" that would exf.end WIWe mitlion to tha diapo!ll of waatc t'rom DOE' 1 pw"Cly 
at~ arom1c enqy Stivitb and PNll'lftll· 

• 

ANALYSIS 

The expsas 1em11 of§ 2(21) of the L WA i~ dlai Coqress inruided WIPP to provide for 
the dispoal ot WU18 from .. ~,, activides. If COnpas intended that &II TRU wute - from 
both the civiliaD and defense programs and activities of !M Department - be •li&iblc for WIPP, it 
c;ould (mid pd&UIDlbl)' W()Uld) have aaid bad to. Indted, in I 7{b)(5) of tho LW A. Conarcss 
dirceted the $eczetaty to nbm1t ''recommendadom lot- die dilpcnl ot ill tranuuuk; w11rc under 
tho control of the: Scg:egq" .. " (cmphuil added). Application of tho priDciple of staan.ory 
CODJtrUdioa lmown by lbe IDulm ••apratlo unl"' flt m:lluio alt.riuJ" auaattta that wbcrc 
Coqresa *'. 1 aencn1 term in ODC provision. here by providing for a =port addresatna .. all" 
waste under the Secretary'• control inf 7(b)(5), and limits another provision. =e by restricting 
WIPP tn w11te !tom defeue a.ctivitlea ia t 2(21), Congrus 'is deemed to have intended the 
limit4tiOD it mq>RllCd. On me other .band, Conarass appears to have imcnd9d TRU wute from 
di of 1he Deputment• I defense-related activitie.t to qualify for diapoaal at WIPP. 

The Je,UWive hiatot)' ot'boda die LWA 11¥1 die DOE Nattollll SCC\ll'ity N:,t suppom the 
c.onclmion dW Co11p1 dfd not tnumcs lO permit dilpoal of all of the Depattmet' s TRU wute 
at 'WIPP, but Dileead lpeCUlcally intended WIPP to handle the Depmtmcnt'a dcfcmc TRU wure . 

3 



SENT av:cAO ; "-25-95 .. :oo •. : . CAO .. 
ltVlt vWW 1;19~"' 

EEG. AL6:# 5 
CAO:• 5 

• 

Since- pwqe !Ame DOB Nation.al Sewrky Act In 1979, WIPP'1 miuion hu been dolCl'lbcd 
u die clilpo-1 of 11dofcmo wut.e:'' 

1be secretary of BleraY 1.hall. procood with the Wuie Iaolllion Pilot Plant. 
conatrndion project authorbcd to be cllTJed out in the Delaware Ba.tin of 
So~lhoalt Now MoDxJ (project 77-lS-t) in ICCOl'd8Me with the autharir.a.tion of 
~project It nJ.Odifted by tbil tection. Nocwitblt111din1 any other proviiion of 
law, the Wuie Iaolalion PilOt Plal1t it ••fbmimJ u • defMM 1C1ixUJ of cbe 
Departmettt of Jhray, ~by the Mlilttllt Secre&ary of Enef'I)' for 
DtfenR Prolflllll, tor Che exprea purpoee ofpavtdiq a l'Mtal'Oh 11\d 
dCvalopmmi facility tndomODltttm tbe 11• ,,,.,.., of redla.gdm w1•m1 
mdn1 from tho defenM ecd'tiw Y4 pmaem• ot tbe United St.ate• exempted 
from icplatioa by th6 N&&eletr R.oauJatory CCDmillion. 

Pub. L. No. 96--164. § 213 (emphufJ'addod). 

Jn me COllfetenee hport ICCOUlptll~ the DOB Nlllonal Security Act. tlle joinr confereu 
indiC*D!!d that d\ey andcmood ''dd'ense wute" to iDclude wutc from the product.ioJ2 of nuclear 
~: 

The procra of prod\1Cin1 nl.IOlear weapom ytelds byproducu, cuat0m&rily refened 
to u nuclear wutca. tblt m blmdoua in certain rtlimM and which mould be 
ilolaied from tbo biolpherc OD I pemlue!I~ blJit. Defwe mac:lcar WU&cl have 
been accumulatina and safely ltoJed at tcmporuy atorace sltea over the put 3S 
yean. The ilsue or che ultimate diapolll of nuclelr wute is on.e oi the most 
troublcaomo ehallcn&c• ot our time. ~ United States hat noc yet dtcidcd the 
b1ue of bow to pennanently stare nuclear wutmt reeailtiaa from various national 
defemc pro1£11DS. The ript combinldon of publit concern, teeh.nolo1y and 
resoul'C$ application ii nocdcd bl older to produce a decision. Such a deci&ion will 
llOt be aimple, and die WIPP will contrib\Jte but one small piece to that dccill.on. 

H. ll. Rep. No.702. 96th Cong .• ltt St.a., at 18 (1979). 

The conf'ciees allo cxpR:llly rejected the Adm.tnisU'l.tion'• proposal tO dispoec of commercial 
waste at WJPP: ·' 

The WtPP; orip.ally rauthori=l in 1976, wu ccmcej\led aa a rearch. 
devt1opmont ud dcmomnr:lOn projeet for the storaae of. defenJe wuie. Sin= 
dutt time, dz AdmJniltration bu oropose4 chuae• to tho mitaion of cbc WlPP 
repllrly, firlt to mcllldc tbt storap d 1.000 apon& fud AHCIJlblics from 
commetCial iucton, and later a oCmmetcial type '1niermediate scale facility'' 

4 
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wbc.n dcfeDIO nuclear WUtll would be lttbd for 'CU pay111mi ot a._ .. TILil 
conttant ahtmpt to ohanae the pu.rpote olWIPP bu rmuled in delay IDd 
conbioa. 

a Jbc r.ad Wjtbcbw AG& 

cm ()ct()~ 30', 199'2, Conar- reaffirmed the Dltule of WJPP'• miasion as a repOlitiny tor 
dc!eme.w'lte wben it paned the LWA: 

The tum "WIW' naeana the Wute Ilolation Pilot Plant project ~thorized under 
IOCCion 213 of &be Deptmeot of BneraY Nanonal Security a.nd Mniw, 
ApplicatiOOI of Nudeat 8nersY Aothodadon Act of 1980 (Pub. L. 96-164; 93 
Stat. 1259. 126S) tn demonstrate tbe safe dlapoaal ot radioactive wute materials 
generated by MQmiQ WED dc;feng w;""1siq 

Pub. L. No. 102 .. !179, f 2(21) (emplwiJ added). 

EEG. ALB;# 6 
CAO:I e 

The hin>ry of die L WA mdkflOI chat Conpas intended the mu "ato~c enetl)' dclense 
M:tividea" eo dlltiftp.h datanae activitie$ ftom dviJian atomic eneqy IOtivlaca. Boch .tiJe Sau. 
vcaion of die LWA. S. 1611, .S the venion of H.R. 2637 otfcted by the House Amed·seMcea 
Committle prol)08ed to cqnuly define • ._mic cmuaY det'ellM adVitf' as hlvinl ~ tame 
1ae1nin1uisprovidmiDMedon2 of tbe N~lear Wute Policy Ad. of 1912 (NWPA) (42 U.S.C. 
10101) .... The NWPA dctblea the term "atomic CDel'IY defCMC activity"' ro cover & brotd !Up 
ol dci:mc w;dvidcs: 

. . 
(3) The tenn '1atomio onersy dcfcnae activity" meen1 any aqrimy of the Seerttary 
L of Enera.J p;rfQmJCO jn what or in gart jn calt)in1 out iDf. of tho fQUQWinc 
tgnccjQN: 

(A) aaYll reecu>n dcvclopmeat; 

(B) weapon$ activities includin1 defeme inuti&l colllinement fuSion; 

(C) vtriftcaUon a.nd control recJmology; 

(D) defense nuclear materilla production; 

4 As oripally inUOduc:cd in tbe House on June 13, 1991, H.R. 2637 dcfmcd WlPP at I 
2(17) u a ''ptOjeet .... to demonstrate the safe dilpoaal ofndio.Wve wuz materials~ by 
dcfenle piopam.a." . . 

' 
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00 dcAmlo nlCJelt wute ad m.aterilll by-~ucu ~t; 

(F) defente Duteltar matcda1a ICCW'lty alJd ufeauardt and ieeurlty 
mveatipdom; and 

(0) defenlc reaeareh and ~t. 

EEG. ALB:# 7 
CAOil ~ 

42 U.S.C. • 10101(3) (emphui.s added). Al lhe umc time, h()wever. the NWPA clearly 
dbtinpilhel botwa civilian aud dcfeDIC n1IClelr ICtivltlel. Speclftcally. rho NWP A detlacl' 
•amvniao ~ IC1lvity" as any etomic eneraY aotivi.&y Othot than a dcfease aaivity. 42 t.T.S.c. 
110101(,).' . . 

While tlw up*' ~ to tl10 NWPA definldon wu not included in the final at of the 
L WA, 1t ~ from tbc bUU>ry of tho Senaz and Route procoodiiap that ConJl"U 14opled 
dlC ~ ''ar.otmc enaJY defenae activiriea.'' lbe aamo torm Conpu tW1 uted in the NWP A. in 
order to limit wu~ tbat ·could be dilpolod of" WIPP m WMte from "defense activhie.t" u that 
tenn bu ht.en traditionally ~tood. Por ~ple, the Sena11! Report detoribel WIPP'a 
fDiaion and ICOpC II folJoM: 

Th.o W.-e llolarion Pilot PWlt ie a n:seu'Ch ud de'lclopnacnt facility of the 
Depuuaont t1l Snor11 IUChotiml by Public Law 96-164 for the PW'f<*I of 
dcmoDltradoA oftllc 8lfe dispoal of radioactive wuie pnoraaed b1 i:>o!•s 
nuelelr weapon.a production .on.vt•. · 

The Um.! Statcl bu brcn Jeaeraria& radioacdve wute in its nagjnn1J MfmM 
"9&11• admz 1118 l!MO't ..... The tramumic wu• tb&t would be cmpJlced ai 
WIPP •ul11 prlmarily from plutonium ~nc and fabrication. u wt1l u 
&om 1"!9Mtt.h and development 8'tividci u vltiOua DOB facilities. 

s. Rep. No. 196, 102d Cena .• 2.d Ses1 .. at 1~ (1901) (emphuia added). 

The Seuate Report iJlcludes two letters from ~ of Enel'IY Waikinl. da.tt.tt October 4 and 
15. 1991. •etpeetiv.ly. Ncitbci· lc&tGr ~any tasoe with reapect to the aatu:e oftrwurmic 

' Some at DOE'1 sites have historicaUy porfo1mcc1 bOU1 detemc and civilian at0mic enelJY 
activitiet' and have stared their T1lU wuce &om both tocetber- The lan1u.aae in the NWP A, 
which defines ~"aiorllic entlJY defenie activity" t0 iaclude ttuy .ahity ... pcdormed in wbolc or 
ia.pll:l Ill cmyinJ out ••. defen.e nuclear wute and awedale by-producta manaaemen1." would 
allow dilpOMl '4 such bistor:iCJally co-CllliApd 1¥11to ai WIPP boo&\ue d\e activity bll been "in 
Pltl'' delense nu.c1ear wu• maaiapmeot. To avoi4 uy ab&llC of ilUs provision f1 tba NWP A, 
hnwever, TaU w&ttc rclUlti.u& fro11) <iefenae activitiea sbanld be 1epg&Cild from TRlT wuwe 
te1akin1 from cl~ nudeu ac&ivicia whea it ii feuibll t.o do so, lad unly ~ defeneo wute 
portion should be shipped to WIPP. 

6 
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wm1 dw may be emplaoed at WlPP. Indeed.~ lettan appow w procieeci trom cbe 
•1.Unpti.on iblt tbe dotlnitlon of waste ill tJr.e proPo*l Jcpsllrion Wll acccprabla. Id ai 34-37 . ., 

The full Seate coutdlNd tbc bill oo November 5; 1991. In the tkbat. Sentaior Bcaiieft 
1ohmron. o.almwi of the Committee on P.neraY and Natonl ~ delCdbed W1PP a. 
tonowa: ' 

n. Wate Ilolatioa Pilot Plant fa a aearch and development facility of tbc 
Depart:mont ot &MqY tblt WU authodnd by Pu'bllc Law~ 16'4. for the purpOte 
.ot skuoumPn1 gbo ute ctilPOMl ot 1'114ioon w11tc p;omrrA bX DOE' s 
nmw WoQ1DI pmdpt'krn t;tiyjW ... , The flCiltty is now ~y to open to 
beam die experiment-1 proarun. Duriq that praaram. DOB will conduot & aeries 
of.espetimonta to cVllUlre tbe faeilltY'a lbilil;Y ro «ftpl)' wish tho environmental 
tawa aovcimn1 tllO ute •toraae ID4 di1po11l of nuoloar .,,.,., ... The tttnauramc 
wue ibat will be em.placed at WJPP renlca primarJ\ly trom pll.ltOniwn repioceama 
and flbrication. as well a.from ICSCM:h and development at v&rioua DOS 
factliliet ..•• Ihia.L1 I mtia: mUcfOM iD the J'Jcpettmcnt'I tlfn Kl domouarc 
'bat ft UYC thc,'sr&bnoJoa,y ncq;wq to Itta and ditpOIQ. MfDIX the bWTK'•O 
qi Mr Nation' 1 IJDCIHt MalVIDI· . 

137 coaa. Ree. 915988 (d.aily ed. Novombor 5. 1991) (emphuit adW). 

The Homc wu equally clear in i11 view of WJPP'a tOle aa a ~pOlit.osy for wutt from defense 
activities, notllm»IY •any" llOmic enetS1 adivlly. Jee. Gr,&.. hpQrt of the Committee on l'.nt.erior 
and Iasnlar At&in. H. R. Rep. No. 241, Pin 1, 2d Cona .• lit Sets., at 12-14 (1991), dlacuaq 
boCh die~ wutc proaram and the ~iltoey of WlPP. nue. 1$ in the Senate, die Secretlt)' 
~ Eoer&Y lodpcl DOE' s comments on H.R. 2637 llX1 dM1 nc>t dJlpute the commitrM' 1 

characrerizat:ioll c'Jf the deb.le wute planned for disposal 1t WlPP. .Id. At 24-29. 

There u no 1u.gesu~ in dle J.e&illarive hi$tory that, it1 refcmna to "awmic ener&Y dd'ensc 
aorivity," Coqress wu haltenin1 back to tJac bto-1 nodon of .. comm!JA dofoase and tteurity'' 
ICfeten<*i ill tbe Aiomit Eurgy Act. Radler, cbe repeated re&~ by.Conareu to the 
l)eputrneat' 1 nuoleat W06f0~• IJl'O'luctian actividu in describina WlPP' s mlQlcn, and the 
tlwuoe of .iiy rcfenmce so die Deparancnt't civilian nuolear propma mrouJhout tbi1 lqi.Jlaliw 
bUUJry, rctnfotce the ccmc:lUlion tll.at tJse LWA ~ to ''a.tomiD eDe11Y defense ac:tivide&" 
Wai mte'4ded tc connote me common "nationa1 defen9e'' sense of the phrase tither than a broad 
nod.en al "tho ~on dcfenae and security."' · · 

E'\lerl wi1hout tho lecil]a&ive history indieati.q that eonsscss borrowed the term diteclly from the 
NWPA, ~plcs of ill pal'l ,,..,.,u. dicta.IC tbat the sno term dellinl with the $amt pncra1 

• The same is uue for the Statement ol Leo P. Duffy, Ditccror of Envtronmental 
R.catotatioo and Wutc Muaaement. 9. R.ep. No. 196 at 37. 

1 
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tubject mltWlt be iDteqMl.S U) blw the umo moant11, ableat a Wietton Ullt Coqreas 
Intended~ IA this imtaJ2t;e. no sud& mat appei.ft. Thaa. tbe t.erm .. ,tam.i.c tnqy 
de&we ac:tlvidoa .. u ute4 in tbe LWA should be in~ co 00\'W the tame broad array of 
ddente agthildel and ttlared olelnaip ICtivttiel ~Jn the NWPA u falliq wiibUl tbat term.' 
1'bU ii c:r:u.1mly oontia1ent With tb1 definition of defeuo noc1ear WU1e hilciork&IJ.y Uled by WIPP. 
i.e.. wute derived "from &bis m.anufac~ of nuclear weapona and operation of naval reactors" 
Gd ·~[tlatacia-S actividea tucb u the raceroh in tho weapons Jaboratolia." A broader 
interpretad911 daat would include w..e rrom DOB's ciYlliaza ~ ~ actlviic.s, bUed on 
~enncca in me AB.A to tba "common defeDM ll1d aoeuriiy" iotaestt MrWd by tbc Clevelopmem 
of peacetai lUOI of nuoleu power, ii nor auppottiod by tile lu1uaa• of ihc swute. the le&f ~ative 
history. or the DepanlDellt' a own hittcrio inmrpretltion <A tbe term. · 

----------------
, Ai the loaiSWive hiltoi)r ot the NWPA's de&idoc ot "atomic cneriy dt-.C activities" 

uJcea clar. TR.U wur.e ~by tile DOE Bnvironmcnt&l Man.,ement procnm in 1t1 
teuup a.ad nianaaement of WOaponJ production wasto qLlllifiee for d.i.epoul at WJPP becaUll' it 
so ·•cioeely imertwiud" wtih defense production acitvitiel. 

8 
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• Compliance is the challenge 

- Within schedule 

~ Within budget 

• Disposal/cleanup - the goal 



ACTION ITEMS 
55th WIPP QUARTERLY REVIEW 

July 25, 1996 
11120196 

Action Items Action By 

Provide information to EEG, NMED, NMEMNRD Task Force, and NMAG about Dave Holmes, CAO 
cost savings to the taxpayers if Congress passes the LWA amendment which 
waives the No-Migration Variance regulation on WIPP. Since there would be no need for Environment, Safety, and Health FTEs and 

associated subcontractor support, materials, training, etc., the taxpayers 
would realize a savings of approximately $682,000 for FY 97. No funds were 
programmed for FY 98. 

Provide the EEG with Waste Characterization Analysis Report references. George Basabilvazo, CAO 

Completed with the August 19, 1996, submittal of the drafl CCA chapters and 
appendices to the EPA and the EEG. 

Provide letter of agreement on the International Peer Review to EEG, NMED, Tim Sweeney, CAO 
NMEMNRD Task Force. and NMAG. I 

Letter sent 9127196; Terms of Reference and letters referenced in agreement 
letter sent 1018196. 

Provide EEG with a copy of NEA/IAEA questionnaire and the CAO response upon George Basabilvazo, CAO 
verification with NEA/IAEA that it is okay to do so. 

The NEA was contacted via telecon in early October regarding the responses 
to the IPAG questionnaire. The responses to the IPAG questionnaire are 
related to a working group of the NEA; not related to the IAEA. The NEA 
agreed that we could provide the EEG with a copy of our responses. Closed 
out via telecon 1013196. A subsequent letter containing CAO responses to 
the IPAG questionnaire was forwarded to the EEG 10130196. 

Issue a letter from the CAO to NEA/IAEA, with a copy to EEG, informing George Basabilvazo, CAO 
NEA/IAEA that the reviewers are free to meet with other organizations other than 
DOE. The NEMAEA coordinator for the international review team was contacted 

via telecon and was advised that the review team can meet with other 
organizations if they so desire. The NEMAEA review team wi/i inform the 
CAO if they want to meet with any other organizations during their visit to the 
USA. Closed out via telecon 1013196. 

The NMEMNRD Task Force requested that the CAO conduct a technical Jim Mewhinney, CAO 
exchange on backfill. 



The EEG requested the CAO provide the humidity relations analysis on Wayne Walker, CAO 
condensation in the exhaust shaft. 

Sent 11119196. 

Provide the EEG with description of the type of computer model used for the Don Watkins, CAO 
National TRU Waste Management Plan. 

Sent 10110196. 

Provide NM Radioactive Waste Task Force with a copy of National TRU Program Don Watkins, CAO 
Plan. 

Sent 1014196. 

Include the water/lead issue on the 56th Quarterly agenda. Bob Neill, EEG 

It was later agreed that the 56th Quarterly would be devoted to the CCA. 

Schedule 56th WIPP Quarterly Review. Bob Neill, EEG 

Scheduled for November 26 1996 at the EEG office in Albuquerque 



WIPP Disposal Decision Plan 
FY 1994 FY 1995 FY 1996 

Regulatoryff echnical Processes 

Submit Draft Compliance 
Certification Package 
(191) to EPA 3/95 

WIPP Program 
Compliance Status 
Report 3/94 

Issue Biennial 
Environmental 
Compliance 
Report 1,0/94 • 

Experimental Programs & 
Performance Assessment (PA) 

Sandia Nation.al Laboratofies 
(SNL) Documentation to 3/95 
D~aft Compli~nce Package 12/94 

Submit Draft ·No Migration 
Variance Petition for : 
Disposal to EPA 5/95 : 

Environmental Protection 
Agency (EPA) Issue 
40 CFR 194 2196 

Submit Revised Resource 
Conservation & Recovery Act 
(RCRA) Part B Application to 
New Mexico Environment 
Department (NMED) 5/95 

Final Perfonnance 
Publish Scaling Input for the I0/96 
Systems Design Compliance 
Report 10/95 Ccrtilication I Application 6/96 

Final Models to PA for 9/96 
Complementary Cumulative 
Distribution Function 
(CCDF)9/95 

Final Data Input to 
Models for 5/96 
CCDF 3196 Final CCDF 

· Calculations to 
: Compliance 
· Application 6/96 

Waste Characterization, Certification, and Inventory 

Perfonnance Based Waste 
Acceptance Criteria Preliminary . 
Baseline Assumptions 10/94 · 

Inventory Definition 
to Final Compliance 
Package 6/96 

. \ I Issue 

Publish First Baseline· 
. Inventory Report 6/94: 

( Operations } 

Nuclear Regulatory 
Commission (NRC) 
Recertifies TRUPACT-11 
8/94 

Inventory Delinition to 
Compliance Package 3/95 

Complete Remote 
Handled (RH) 
Strategy 3/95 

' Provide Supplemental Inventory 
Data to PA Based on Waste 
Characterization Plan 12/95 

:Complete 
·RH Study 
10/95 * 

Issue Biennial 
Environmental 
Compliance 
Report 10/96 * 

FY 1997 

Submit Compliance 
Certification 
Application to 
EPA 10/96 * 

Disposal Phase Supplemental 
Environmental Impact 
Statement Record of Decision 
<ROD) 6/97 

Notes 
1997-1998 milestones arc dependent 
on funding allocalion frum Program 
Budget Cycle. 

Contact David Ho~nes, (505) 234-7314, 
for infonnation or questions related 
to this document. 

• All associated compliance L WA 
requirements 

+ NMED controlled action. 

First Shipping Sites 
Ccrtilication 9/97 

Approve Disposal 
Operations Safety 
Analysis Report 3/97 . 

Opc;ational 
Readiness 
Declaration 
9/97 

Submit RH Safety 
Analysis Report 
for Packaging to; 
NRC 3/97 

Revision 3 
October 17, 1996 
Updated 11/26/96 

FY 1998 

EPA Ccrtitication 10/97 * : 

Se.cretary of Energy 
Decision to Operate 
WIPP as Disposal · 
Facility I 0/97 * 
(Al.I Land With.drawal Act: 
(L WA) Requirements Met! . . . . . . 

0 

.o, NM & Environmental Evaluation Group 
~ Quarterly Meetings 

<'.§:> National Academy of Sciences 

@ EPA Scheduled Meetings 

[!] Annual Bureau of Mines Safety Evaluation 

@ Annual NM Stale Advisory Panel 
Medical Training Report 

Schedule for additional periodic Stakeholder 
meetings to be detennined. Stakeholder 
milestones are based on best current estimate. 

10/12!?1 
George 'E. Dials Date' 
Manager, Carlsbad Area Office 

Notify Stat es & 
Indian Tribes of 
Intent to Transport 
I0/97 * 

·Begin 

RH Operations 
are Planned to 
Begin in FY 2002 

: CH Disposal 
: Operations 11197 



DDP MILESTONES 

• Completed DDP milestones since last Quarterly 

- Issued TRU Waste Management Plan 

- CCA submitted to EPA 

- Issued Biennial Environmental Compliance 
Report 

• Upcoming DDP milestones 

- SEIS-11 ROD 

- RCRA Permit issued 

9196 

10196 

10196 

8197 

8197 



RESOURCE CONSERVATION AND 
RECOVERY ACT PART B APPLICATION 

40 CFR 264 Operating Standards 

• Final application submitted 
to New Mexico Environment 
Department on 5/26/95 

--~ l I 

• Notice of Deficiency received 
3/14/96 

• DOE responses provided 
4/12/96 

I J+-+ 

.. I . :'· 
\'I · 1, 1

1 
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• DOE received Notice of Completeness 6/27/96 

........ ~;.·~:~· .. ",;.;:.·~:..:· ' \" 

{4~~~~ 
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• CAO anticipates permit issuance in the summer of 1997 
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COMPLIANCE CERTIFICATION 
APPLICATION 

40 CFR 191 Disposal Standards 

• Draft application submitted to EPA and stakeholders 
March 1995 

• Comments received on draft application January 1996 

• Final draft application submitted 
to EPA and stakeholders 
May - August 1996 

• Comments received on final draft 
August 1996 

• Compliance Certification 
Application submitted 
October 29, 1996 

• CAO anticipates EPA certification October 1997 

1196R:7038h 



SUPPLEMENTAL ENVIRONMENTAL IMPACT 
STATEMENT REVISED SCHEDULE 

• Notice of Intent 8195 (Complete) 

• Scoping meetings 9-10195 (Complete) 

• Implementation plan approved 4/96 (Complete) 

• Draft Supplemental Environmental 
Impact Statement (SEIS) distributed 11196 

• Public hearings 1197 

• Final SEIS 7/97 

• Record of Decision 8197 

1196R:7038i 



11 Despite the nominal possibility of human intrusion into the proposed 

repository, the committee is confident in its judgment that DOE 

should be able to demonstrate that radionuclide releases at the WIPP 

will be within the limits allowed by the Environmental Protection 

Agency. The associated health risks are likely to be well below the 

levels allowed under internationai standards. ii 

National Research Council Report 
The Waste Isolation Pilot Plant: 

A Potential Solution for the Disposal 
of Transuranic Waste 

October 23, 1996 



CARLSBAD AREA OFFICE 
BUDGET PROFILE 

(Millions) 

Program FY95 FY96 FY97 FY98 

WIPP 147.5 157.2 165.6 167.0 

NTP 22.3 24.9 24.0 30.6 

Subtotal 169.8 177.7 189.6 197.6 

Program direction 5.1 5.5 6.2 7.8 

Total 17 4.9 183.2 195.8 205.4 



POSSIBLE IMPEDIMENTS TO PROGRESS 

• EPA review schedule 

• Litigation 

- Compliance Certification Application 

- Resource Conservation and Recovery Act 
Part B permit 

- Supplemental Environmental Impact Statement 
Record of Decision 

• Budget allocations 

1196R:7038j 



WI PP ONE VALUABLE STEP TOWARD SOLUTION OF THE 
NATIONAL NUCLEAR WASTE DISPOSAL PROBLEM 

}~ 

._:;, -

-- UnHcll St<llll:; 
, I Department ot Ener!Jy 

Waste Isolation Pilot Plant ~---
~ i 
' i 

-· 

----·C-' --'-'--_c~"- --~ - ~,:;;,ffe.}:c;-nY'"'I-•:1·r- r -- - -- -- --- -·Tr·-··-·w-·-r.z 

• WIPP is focused and on schedule 

• Transportation system is operational and safe 

• Path to regulatory compliance identified 

• Disposal operations will begin November 1997 
596R:6955c 



ENVIRONMENTAL EVALUATION GROUP 

-------------AN EQUAL OPPORTUNITY I AFRRMATIVEACTION EMPLOYER -

7007 WYOMING BOULEVARD, N.E. 
SUITE F-2 

ALBUQUERQUE, NEW MEXICO 87109 
(505) 828-1003 

FAX (505) 828-1062 

56TH QUARTERLY MEETING 

US Department of Energy 

NM Energy, Minerals and Natural 
Resources Department 

NM Environment Department 

NM Environmental Evaluation Group 

Robert H. Neill 

November 26, 1996 

Albuquerque, NM 

Providing an independent technical analysis of the Waste Isolation Pilot Plant (W/PP), 
a federal transuranic nuclear w<i1ste repository. 



Preliminary List of Potential Issues 
Concerning the CCA 

• Certain parameter values are inadequately justified. For 
example, the initial volume and pressure of a potential 
brine reservoir, radionuclide partition coefficients for the 
Culebra aquifer, and the solubility of ra<lionuclides in the 
WIPP brine. 

• Certain assignments of probabilities are inadequately 
justified. For example, the probability of a future well 
encountering brine reservoir under the repository. 

• Certain scenarios not analyzed or inadequately analyzed. 
For example, the effects of water-flooding for secondary 
recovery of oil, and the effect of solution mining. 

• Certain conceptual models are inadequately justified. For 
example, no brine entrainment during spallings release of 
gas and solids. 

• Credit for active and passive institutional controls has not 
been justified. 

• The decision to include additional engineered barriers 
appears to be predicated solely on the results of the 
containment calculations. 

• Failure to meet the Assurance Requirement concerning 
the presence of natural resources ( 40 CFR 191. l 4e) not 
compensated by additional engineered barriers. 



• 1996 Draft SAR being reviewed 

• Retardation Coefficients 

• C & C commitment met by DOE 

• :EEG recommends different retardation 
coefficients 

• RH-·TRU waste and defense waste 
definitions 

• DOE OGC determination not available 

• Draft SEIS received 11/25/96 

• 60 day review period 

• Environmental surveillance 

• Moisture effects on Station A air flow 



STATE OF NEW MEXICO'S 
UPD~'TE ON WIPP ACTIVITIES 

Presented to 

56th WIPP QUARTERLY REVIEW MEETING 

EEG Offices 
Albuquerque, NM 
November 26, 1996 

By 

CHRIS J. WENTZ 
COORDINATOR 

N.M. RADIOACTIVE WASTE TASK FORCE 



TASK FORCE ACTIVITIES SINCE LAST MEETING 

* CONTINUED MONTI-IL Y MEETINGS OF THE TASK FORCE'S WIPP 
WORKING GROUP 

WORKING GROUP COMPRISED OF KEY TECHNICAL STAFF 
OF TASK FORCE MEMBER CABINET AGENCIES 

PRIMARY FOCUS: STATE OF NEW MEXICO'S WIPP 
TRANSPORTATION SAFETY PROGRAM 

CURRENTLY FINALIZING A WIPP TRANSPORT A TI ON 
OPERATIONS MANUAL FOR USE BY STATE AGENCIES 

* LIAISON WITH INTERIM LEGISLATIVE COM11ITTEE 

PRESENTED OVERVIEW OF WIPP LAND WITHDRAW AL 
AMENDMENTS ACT TO RADIOACTIVE AND HAZARDOUS 
MATERIALS COMMITTEE OF THE N.M. LEGISLATURE ON 
SEPTEMBER6 

* WIPP LAND MANAGEMENT 

FINALIZING DOE/NM JOINT POWERS AGREEMENT FOR 
ENHANCING COMMUNICATIONS/COORDINATION ON WIPP 
LAND MANAGEMENT ISSUES 

EXECUTION OF AGREEMENT TARGETED FOR NEXT 
MONTH (DECEMBER 1996) 

1 



TASK FORCE ACTIVITIES SINCE LAST MEETING 
(continued) 

* WIPP INFORMATION EXCHANGE 

HELPED ORGANIZE AN EMERGENCY RESPONSE 
WORKSHOP FOR STATE, LOCAL, AND TRIBAL 
GOVERNMENT REPRESENTATIVES ON SEPTEMBER 24 IN 
LOS ALAMOS; FOCUS WAS ON LANL SHIPMENTS 

SPONSORED AND ASSISTED IN COORDINATING A 
REGIONAL HAZARDOUS MATERIALS TRANSPORTATION 
SYMPOSIUM ON OCTOBER 14-18 IN ALBUQUERQUE; 
SEVERAL WIPP-RELATED PRESENTATIONS ON AGENDA 

DESIGNATED NEW MEXICO REPRESENTATIVE ON DOE/HQ 
TRANSPORTATION EXTERNAL COORDINATION (TEC) 
WORKING GROUP; PARTICIPATING ON NEW COMMITTEE 
TO IDENTIFY APPROPRIATE EQUIPMENT FOR VARIOUS 
LEVELS OF RADIOLOGICAL EMERGENCY RESPONSE 

* WGA TECHNICAL ADVISORY GROUP ON WIPP TRANSPORT 

DESIGNATED NEW MEXICO REPRESENTATIVE ON THE 
WGA ADVISORY GROUP 

PARTICIPATED IN PREPARATION OF: 

WIPP COMMUNICATIONS & PUBLIC INVOLVEMENT PLAN; 
WIPP TRANSPORTATION SAFETY FACT SHEET 
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TASK FORCE ACTIVITIES SINCE LAST MEETING 
(continued) 

* WIPP LAND WITHDRAW AL AMENDMENTS ACT 

... 

FACILITATED PREPARATION OF GRANT APPLICATION TO 
DOE FOR TRANSFER OF $20 MILLION TO NEW MEXICO 

FUNDING TO BE USED FOR WIPP ROUTE IMPROVEMENTS 
(i.e., BY-PASS CONSTRUCTION, U.S. 285 UPGRADES) 

WIPP PERFORMANCE ASSESSMENT (PA) 

PARTICIPATED IN A TECHNICAL BRIEFING BY JOHN 
BREDEHOEFT ON THE POTENTIAL EFFECTS OF 
MAGNESIUM OXIDE BACKFILL AT WIPP ON AUGUST 29 IN 
ALBUQUERQUE 

PARTICIPATED IN A DOE/EPA TECHNICAL EXCHANGE ON 
CASTILE BRINE RESERVOIRS AND FLUID INJECTION ON 
OCTOBERlOINCARLSBAD 

PARTICIPATED IN A SECOND DOE/NM "CONSULT A TI ON 
AND COOPERATION" MEETING ON ACTINIDE 
DISTRIBUTION COEFFICIENTS (Kd VALUES) FOR WIPP PA 
ON OCTOBER 11 IN CARLSBAD 
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* 

WIPP TRANSPORTATION SAFETY PROGRAM 

WESTERN GOVERNORS' ASSOCIATION (WGA) WIPP 
TRANSPORT SAFETY PROGRAM IMPLEMENTATION GUIDE 

COOPERATIVELY DEVELOPED BY WGA (10 WESTERN 
WIPP CORRIDOR STATES) AND DOE-CAO 

ADDRESSES ACCIDENT PREVENTION, EMERGENCY 
RESPONSE PREPAREDNESS, AND PUBLIC INFORMATION/ 
PAR TICIP A TI ON FOR THE WIPP SHIPPING CAMPAIGN 

UNANIMOUSLY ADOPTED BY WGA AT THEIR DECEMBER 
1995 ANNUAL MEETING 

MEMORANDUM OF UNDERSTANDING EXECUTED 
BETWEEN WGA AND DOE; ENDORSES THE PRINCIPLES, 
APPROACHES, AND PROCEDURES IN THE GUIDE 

CURRENTLY IN PROCESS OF BEING REFINED AND 
UPDATED IN LIGHT OF PROJECTED NOVEMBER 1997 
EARLY OPENING DATE FOR WIPP 

* WIPP TRAINING 

ALL LEVELS OF EMERGENCY RESPONSE TRAINING IS 
CONTINUING ON A REGULAR BASIS 

RADIATION EMERGENCY ASSISTANCE CENTER/ 
TRAINING SITE (REAC/TS) PERSONNEL COMING TO NEW 
MEXICO HOSPITALS ON WIPP ROUTE IN EARLY 1997 
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WIPP TRANSPORTATION SAFETY PROGRAM 
(continued) 

* WIPP PUBLIC OUTREACH EFFORT: 1996 

WIPP "OPEN HOUSES" HELD IN ALBUQUERQUE; PUEBLO 
OF TESUQUE; LAS VEGAS, NM; PUEBLO OF NAMBE; 
PUEBLO OF POJOAQUE; SANTA FE; LOS ALAMOS; PUEBLO 
OF SAN ILDEFONSO; SPRINGER; WAGON MOUND; RATON; 
ELDORADO; GALISTEO; VAUGHN; ROSWELL 

BRIEFINGS ON NM WIPP TRANSPORTATION SAFETY 
PROGRAM TO ALBUQUERQUE LOCAL EMERGENCY 
PLANNING COMMITTEE; STATE/TRIBAL GOVERNMENT 
MEETING (TESUQUE); LAS VEGAS CITY COUNCIL; SAN 
MIGUEL COUNTY COMMISSION; WAGON MOUND VILLAGE 
COUNCIL; MORA COUNTY COMMISSION; RATON CITY 
COUNCIL; NM ASSOCIATION OF MUNICIPAL FIRE CHIEFS 

* WIPP EMERGENCY RESPONSE EXERCISES 

AT LEAST TWO PER YEAR SCHEDULED 

FIELD EXERCISES IN 1996/1997: 

1) ALBUQUERQUE EXERCISE (WIPPTRAX 96-1) HELD 
ONMAY31 

2) MORIARTY EXERCISE (WIPPTRAX 96-2) HELD ON 
EVENING OF AUGUST 27 

3) LAS VEGAS EXERCISE (WIPPTRAX 97-1): RE-SCHEDULED 
TO MARCH 22, 1997 

4) NM/CO EXERCISE AT RATON PASS: APRIL 1997 

5 



UPCOMING EVENTS: 1996/1997 

* DECEMBER 2-3 JOINT MEETING OF THE TASK FORCE & 
INTERIM LEGISLATIVE RADIOACTIVE 
AND HAZARDOUS MATERIALS 
COMMITTEE IN CARLSBAD 

* DECEMBER9 . NEW MEXICO WIPP PUBLIC AWARENESS 
"OPEN HOUSE" IN ARTESIA 

* DECEMBER 10 NEW MEXICO WIPP PUBLIC AWARENESS 
"OPEN HOUSE" IN CARLSBAD 

* DECEMBER 11 NEW MEXICO WIPP PUBLIC AWARENESS 
"OPEN HOUSE" IN LOVING 

* JANUARY6-7 WIPP SEIS-II HEARINGS IN ALBUQUERQUE 

* JANUARY 8-10 WIPP SEIS-II HEARINGS IN SANTA FE 

* JANUARY 13 WIPP SEIS-II HEARINGS IN CARLSBAD 

* JANUARY 14-16 DOE/HQ TRANSPORTATION EXTERNAL 
COORDINATION GROUP: MEETING IN 
CHARLESTON, SOUTH CAROLINA 

* JANUARY 27-28 WGA TECHNICAL ADVISORY GROUP ON 
WIPP TRANSPORTATION: MEETING IN 
CONCORD,CAL~ORNIA 

6 



WIPP Quarterly Review 
November 26, 1996 

Activities Update for NMED's 
RCRA Permits Program 

1. Meetings, trips, training, etc. 

• Attend LANL Waste Characterization Surveillance, August 13 - 16. 

• Attend EPA Risk Assessment training in Santa Fe, August 27 - 30. 

• Attend WIPP Transportation Safety Program Open House in Eldorado, September 
11. 

• Attend CAO Auditor course in Carlsbad, September 24 - 26. 

• Met with EPA ORIA WIPP staff members in Santa Fe, October 8. 

2. Review of WIPP Land Withdrawal Act Amendment 

• Evaluated impact of exemption of WIPP TRU-mixed waste from treatment 
standards and land disposal prohibitions in the Solid Waste Disposal Act. 

• Took issue with several prominent statements concerning WIPP's "exemption from 
Federal RCRA requirements" (i.e., Senator Domenici, NAS WIPP report). 

• Prepared and distributed revised copies of the LWA as amended by P.L. 104-201. 

3. RCRA Part B Permit - Development 

• Confirmed that this will be the first draft permit issued for disposal in a geologic 
repository - no standard "model" language available for guidance. 

• Working with EPA Region 6 and DOE/WID on data ne13ds for HSWA module 
development. 

• Draft Permit still under development. 

• May have more specific information on anticipated release by next quarterly 
meeting. 



WIPP 56th Quarterly: 
Sensitivity Analyses; Appendix 
SA and Sensitivity Analysis 
Report 

George T. Basabilvazo 

Performance Assessment Scientist 

November 26, 1996 
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Background 

+ Over 15 years of collecting experimental 
data and technical information on geology, 
hydrology, geochemistry, waste 
components, etc., for the WIPP site. 

+ This data forms the technical basis used to 
develop conceptual models, assign PA 
parameter values and determine statistical 
limits or bounds for parameter values. 
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Background - continued 

+Used sensitivity analysis to guide project. 

+The project has developed both a 
reasonable and well supported scientific 
and technical baseline. 

+ Results from PA calculations show a 
compliant mean CCDF. 

+Conducted sensitivity analysis (Appendix 
SA) for the final total releases, as required 
by 40 CFR 194. 

3 



Sensitivity Analyses 

+ Important part of Performance .l\ssessment 
(PA) Methodology 
- evaluate the influence of uncertainty of 

parameters on the mean CCDF 

- provides programmatic feedback 

- partial verification that the PA system is 
operating properly; physically realistic 

4 



Appendix SA 

+ Presents results of the sensitivity analyses 
conducted on the total normalized releases 
to the accessible environment. 

+ Use techniques based on analysis of scatter 
plots, regression analysis, and partial 
correlation analysis. 

+ Total releases are only direct releases. 
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Appendix SA -- continued 

+Location of the mean CCDF is sensitive to 
parameters used to determine releases from 
direct releases (cuttings, cavings, spallings 
and direct brine releases) 

+ Other sampled parameters are not discussed 
in Appendix SA because they do not 
influence total releases (mean CCDF 
location). 

6 



Sensitivity Analysis Report 

+ Presents sensitivity results for dependent 
variables other than total releases (i.e., 
pressure, volume of brine inflow and 
outflow). 

+ Use techniques based on analysis of scatter 
plots, regression analysis, and partial 
correlation analysis. 

+ Structured similar to Volume 4 of the 
''Preliminary Performance Assessment for 
the WIP P, December 199 2'' 7 



Documentation that Address 
Questions on Sensitivity Analysis 

+ Appendix SA 
- Presents results for the sampled parameters that 

contribute the most influence on the location of the 
mean CCDF. 

- Direct release mechanisms major contributors 

(cuttings, cavings, spallings and direct brine releases) 

+ Sensitivity Analysis Report 
- Presents further sensitivity results for dependent 

variables of interest, other than total releases 
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Conclusions from PA Results and 
Appendix SA 

+ PA system is operating appropriately. 

+ High confidence in our results; and 
therefore, the technical position. 

+ Identified and evaluated the influential 
parameters for the total releases. 

+ Better understanding of the system. 

+ No technical justification to modify our 
technical baseline. 

9 
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Overview of the Compliance 
Certification Application 

Performance Assessment 

Rip Anderson, Hong-Nian Jow, Mel Marietta, 
Jon Helton, Palmer Vaughn, Jerry Berglund, 
Dan Stoelzel, Kurt Larson, and Peter Swift 

Sandia National Laboratories 
Presentation to the 56th WIPP Quarterly Review Meeting 

Albuquerque, New Mexico 

November 26, 1996 
I. 



Outline of Topics 

• The 1996 PA results 
- Introduction, Development of the PA modeling system 

- Undisturbed Performance 

- Human Intrusion CCDFs 

• The 1996 PA Modeling System and Sensitivity Analysis 
Results 

• Specific Technical Topics in Brief 
- Treatment ofDRZ, Panel Closures, and Compartmentation, Drilling Assumptions, 

Potash l\-1ining, Brine Reservoirs, W atertlood, Guidance to Waste Characterization 

- Other topics discussed in the NAS report will be covered in later presentations 
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New Aspects of the 1996 
PA Methodology 

• Quality Assurance 
- data, parameters, ·software, and analysis 

• Scenario Development 
- comprehensive approach to screening features, 

events, and processes 

- undisturbed performance, drilling intrusion, 
• • mining 

• Modeling enhancements 
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Maturation of PA Process 
pre 1989 

PA Modeling 1-D Flow 

Sophistication No Retardation -- No Gas Effects -*PSA/#= No PSA* 
Probabilistic Manual Dataflow 
System 
Assessment/ . 
# parameters 

H sampled 

Sensitive (simple estimates) 

Parameters Brine Inflow .. Gas Generation 
Human Intrusion 

Scenarios 

, r 

Guidance to Study 
Test Program .. Brine Inflow, 

EPA Regulation 

1989 

1-D Flow/Trans 
No Retardation 
No Gas Effects 
PSA/12 
Auto Dataflow 

• 
Solubility 
Intrusion Time 
Borehole Fill Cond. 
W asteform Porosity 

& Conductivity 

• 
Do Engineered 

Alternatives 
Study 

1990 

2-D Flow/Trans 
No Retardation 
No Gas Effects 
PSA/29 
Auto Dataflow 

• 
Solubility 
Intrusion Time 
Borehole Diameter 
Culebra Retardation 
Dual Por. vs. Fractures 

• 
Do Dual Porosity, 

Retardation & 
Solubility Studies 
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Maturation of PA Process (cont.) 
1991 

2-D Flow/Trans 
PA Modeling Geostatistics 
Sophistication Retardation 
' Gas Effects 
*PSA/# = PSA/45 

Probabilistic Auto Dataflow 
System 
Assessment/ 
# parameters 
sampled • 

Previous List plus 
Sensitive Intrusion Rate (Poisson) 
Parameters Gas Generation Rate 

Salado/MB Perm 
Culebra T-fields and BCs 

• 
Guidance to I Do Fracture Study 
Test Program ... Regional GW Model 

Gas Generation Model 

1992 

Coupled Processes 
in Waste Panel, 
Geostatistics in 
Culebra, Full Rep. 
for Undisturbed 
PSA/55 

• 
Previous list plus 
Fracture Spacing, H20 
in waste, Seal Perm. 
(SPM-2: Colloids, 
Spallings, Direct Brine 
Release) 

• 
Continue ongoing 
Studies, Support 

Conceptual Models, QA 

1996 

Fracture Approx., 
Full Rep. for all 
scenarios, nonSalado 
Strat. included, 
Colloids, Spallings, 
Direct Brine Release, 
Mining, MgO Backfill 

• 
Waste shear strength 
and particle diameter, 
Borehole Permeability, 
Gas Generation 

• 
Submit Compliance 

Certification 
Application 
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Predictive Model Selection 

Elicited 

Table look-ups 

Simplified process 
I 

models 
~ --

' Detailed process models 
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Conditional CCDF for Undisturbed Performance 
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Undisturbed Performance 

- Results show compliance with Individual and 
Groundwater Protection Requirements 

- No radionuclides reach top of Salado in shaft at 
10,000 years 

- 9 out of 300 realizations show minor amounts 
of contaminated brine reaching lateral boundary 
in marker beds 

• Peak concentration at 10,000 years is Pu-239, 
5.85 x 10-12 Ci/L, also Am-241, U-234, Th-230 
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Undisturbed Performance (cont.) 

- Bounding approach to dose calculation 
• No transport or pathway assumptions--all radionuclides at 

c 

boundary are available to be ingested 

• Marker bed brine is diluted by a factor of 32.4 to reach 10,000 
ppm TDS 

• Human receptor drinks two liters/day for one year 

• Maximum annual committed effective dose is 0.47 millirems 
(291 out of 300 realizations yield zero) 

• Regulatory limit is 15 millirems for annual committed 
effective dose 

10 



Disturbed Performance 
(Human Intrusion) 

• Includes 
- Intrusion Boreholes 

• direct releases at the surface (cuttings, cavings, 
spallings, direct brine release) 

• groundwater release 

• Drilling rate is 46.8 boreholes/km2/10,000 yr 

- Potash Mining 
• Effect on Culebra modeled as specified by the EPA 

11 
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Confidence Levels for the Mean CCDF 
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with the upper and lower 0.95 confidence intervals of the Student-T distribution 

estimated from the three individual mean CCDFs 15 



Contribution of Release Modes 
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Conclusions 

• WIPP is in compliance with quantitative 
require1nents for long-term disposal 

• Undisturbed performance is excellent 

• Isolation is effective even with multiple human 
intrusions 
- Direct releases at surface dominate 

- Groundwater releases are near zero 

- Natural and engineered systems are robust and well 
understood: Parameter uncertainty has little effect on 
CCDF 
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Conceptual Models Used in PA 
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Linkage of Computational Models 
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The BRAGFLO Mesh 
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Important Processes in 
Undisturbed Performance 

Pressure 

Brine Inflow ' Gas Generation 
c:=============::::::=---

22 



Pressure in Undisturbed Repository 
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SNL WIPP PA96: BRAG FLO SIMULATIONS (CCA R1 S1) 
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Gas Generation: 
Total Moles Undisturbed Repository 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 S1) 

Total Gas Generated 
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Gas Generation from Corrosion 
and Microbial Degradation 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 S1) 

Cumulative Gas Generated by Corrosion 
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Gas Generation: Mass of Steel Remaining 
Undisturbed Repository 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 S1) 
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Gas Generation: Mass of Cellulose Remaining 
Undisturbed Repository 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 S1) 
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Brine Inflow into the Undisturbed Repository 

... 
0 . 
C') 

~ 
() 
I-a. 
w 
a: 
z 
a: 
CD 

.;,: 
IJ) 
0 
J: 
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Sensitivity Analysis for Undisturbed 
Performance 

• Regression Analysis results are conditional on 
models and paramett?r distributions 

• Repository Pressure 
- Probability of microbial degradation 

- Halite porosity 

- Corrosion rate 

• Gas Generation 
- Probability of microbial degradation 

- Halite porosity 

- Corrosion rate 
29 



Sensitivity Analysis for Undisturbed 
Performance -- Brine Inflow 

• Marker Beds 
- Probability of Microbial Degradation 

- Anhydrite Permeability 

- Halite Porosity 

- Corrosion Rate 

- Halite Permeability 

• Total 
- Halite Porosity (controls DRZ porosity) 

- Same list as above 
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What Affects Human Intrusion Releases? 

Cuttings and 
Cavings 

Drilling Rate 
(constant) 

Bit Diameter 
(constant) 

Waste t:.rosion 
Shear Strength 

(sampled) 

+ Spallings + 

Drilling Rate 
(constant) 

Pressure 
(calculated) 

Particle Diameter 
(sampled) 

Waste Tensile 
Strength 

(constant) 

Groundwater 
Direct Brine 
Release 

+ 
1 
Transport _ 
(Culebra and I - Total 
Marker Beds) 

Drilling Rate no release at 
(constant) scale of interest 

Pressure 
(calculated) 

Waste Saturation 
(calculated) 

Concentrations 
(calculated from 
sampled values) 
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Spallings 

• If pressure is less than borehole hydrostatic 
(8 MP a) at intrusion, no spalling occurs 

• If pressure exceeds 8MPa 
- gas flows toward borehole through channels 

- erosion of waste occurs from channel walls 

- volu1ne of waste removed is sensitive to 
particle diameter 

32 
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Spallings Volume (m3) vs. Waste Particle Diameter 
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Direct Brine Release 

• If pressure is less than 8 MP a at intrusion, 
no direct brine release occurs 

• If pressure is greater than 8 MPa 
- Two-phase flow toward the borehole is calculated using 

BRAGFLO DBR 

- If flow occurs, volume is sensitive to pressure and 
saturation 

- Actinides transported in liquid phase that goes up 
borehole are added to total release 
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Direct Brine Releases 
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Direct Brine Releases vs. 
Brine Saturation (left) and Pressure (right) 
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Pressure in Waste Panel with E 1 and E2 
Intrusions at 1000 years 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 S3) 

Volume-Averaged Pressure in Waste Panel 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 SS) 

Volume-Averaged Pressure in Waste Panel 

1.5 ~~~~~~-...--~--~~--~--~~--~ 1.5 -~--~~--~--~~--~--~~--~ 

1.2 L ffll!N4.J.\\'I'.'- .... 1.2 

~ ,._ 
0 0 

~ 
~ . . 
-;;;- 0.9 

-;;;- 0.9 
D;- D;-
en en 
UJ UJ 
er er 
11.. 11.. 

en1 o.6 en1 o.s 

~ ~ 
;.; ;.; 
(\J 

(\J 

0 0.3 
0 0.3 

J: J: 

2.0 4.0 6.0 8.0 10.0 2.0 4.0 6.0 8.0 10.0 

Time - Years ( ·10 
3

) Time - Years ( •10 3 ) 
UiSKiTIM_,:;c,,.,;,-!ti~.JLMILLE.CCASWlAZ.RIS5JSPLAT_Rl_S5_t-«>23 INP;2 SP\..AT_PA91l_2 1 02 IU1~ U25 40 

DISKS TINA_ CCA3'!81'.JOMILLE.CCA Sl.MMZR1 S3JSPl.A T _R1 _S3 _H023. INP;2 SF'J.i_P,;.i6_2i.\l:i:J111&w14:14:1• 

El E2 

38 



Sensitivity Analysis for Disturbed 
Performance 

• Pressure in panel for E 1 and E2 intrusions 
- Probability of Microbial Degradation 

- Corrosion Rate 

- Wicking Para1neter 

- Borehole Permeability (dominates after 
intrusion) 
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Pressure in Rest of Repository for 
E 1 and E2 at 1000 years 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 S3) 

Volume-Averaged Pressure in Rest of Repository 

SNL WIPP PA96: BRAGFLO SIMULATIONS (CCA R1 SS) 
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Flow and Transport in Culebra 

• Flow fields and travel paths are affected by 
mining, result is a shjft to west, into generally 
slower travel paths ~~ l 1J :9f 

- no effect on CCDF for total releases 

• Combination of physical and chemical retardation 
processes are effective in preventing transport 
- No contribution to the CCDF for total releases from 

groundwater releases through Culebra 
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Releases from the Borehole to the Culebra 

SNL WIPP PA96: NUTS_ISO SIMULATIONS (CCA R1 SS) 

Total Integrated Discharge up Borehole at Rustler/Culebra Interface 
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Specific Topics in Brief 

• Room Chemistry, Actinide Source Term, Gas Generation, 
Culebra Flow and Transport, and Regional Groundwater 
Flow will be covered in later presentations 

• Treatment of the DRZ, Panel Closures, and 
Compartmentation 

• Drilling Assumptions (rate, plugging) 

• Potash Mining 

• Castile Brine Reservoirs 

• W aterfloods for secondary oil recovery 

• Guidance to Waste Characterization 
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The Disturbed Rock Zone 

• Around Shaft Seals (see later presentation) 
- Halite DRZ heals ·with time 

• Shaft seal component permeabilities adjusted in 
BRAG FLO 

- Continuous vertical DRZ not present because 
of thick sections of halite 

• Around panels and drifts 
- DRZ assumed not to heal with time 
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The Disturbed Rock Zone (cont.) 

• Basis for constant DRZ properties 
- Nearby anhydrite layers will not heal 

• MB139 is about 1.5 m below, a and bare 2 and 4 
meters above 

• rock bolts and test boreholes provide connections, 
no present plan to plug them all 

- Effects of pressure-dependent increases in 
permeability and porosity (i.e., fracturing) are 

• minor 
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The Disturbed Rock Zone (cont.) 

• The DRZ around rooms and drifts 
- As modeled, extends.from base of MB138 to base of 

MB139 (11.95 m above and 2.23 m below panels) 

- Permeability constant at 10-15 m2 

• 10-17 m2 during a five year start-up operational simulation 

- Porosity is 0.29 % greater than sampled value for halite 
• halite porosity ranges from 0 .1 % to 3. 0 % 

- Initially fully saturated with brine 
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The DRZ around Panel Closures 

• Assumed to be the same as the DRZ around 
the rooms 
- reasonable with respect to anhydrite layers 

- perhaps underestimates rehealing of halite, 
depending on the panel closure design 

• Permeability of panel closures same as DRZ 
in model (porosity is 7 .5%) 
- based on estimate of little degradation of 

concrete closure and potential for DRZ bypass 
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Panel Closures and Compartmentation 

• Panel closures have little effect on pressure
dependent direct releases 

• Panel closures do affect groundwater releases . 
- panel closures are sufficiently effective that boreholes 

in separate panels are modeled independently with 
respect to brine flow 

- E1E2 combinations limited to borehole pairs in the 
same panel 

• Complete mixing assumed within single panel for E1E2 
(PANEL code used) 

• Modifications to panel closure design are not 
needed to demonstrate compliance 
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Drilling Assumptions 

• Rate is held constant at 46.8 boreholes/km2/10,000 
years 

• Active and Passive Institutional Controls 99% 
effective for 700 years 

• Drilling technique based on current practice 
- rotary drilling, constant borehole diameter (12.25 in) 

- flow at surface during drilling possible, limited to 
eleven days 

- surface casing in place before entering salt 

• Plugging patterns based on current practice 
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Plugging Patterns: The Two-Plug Configuration 
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Potash Mining 

• Treatment specified by the EPA 
- transmissivity in Culebra. varied between "unchanged and 

increased 1000-fold relative to to the value that would exist in the 
absence of mining." 

- mining limited to resource "similar in quality and type to those 
resources currently extracted from the Delaware Basin" 

- mining outside controlled area assumed to occur in near future 

- mining inside controlled area occurs randomly, with a 1 in 100 
chance of occurring in each future century (adjusted for passive 
controls) 

• No effect on CCDF for total releases 
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Effect of Mining Outside Controlled Area 
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CCA-129-2 

Effect of Mining Inside Controlled Area 
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~ 

Castile Brine Reservoirs 

• Probability of encountering brine under panels 

- 0.08, based on geostatistical interpretation of 
large regional database (354 boreholes) 

- Consistent with interpreting TDEM and core 
data as indicating presence of brine in a 
fractured reservoir--not all boreholes intersect 
brine 
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Brine Reservoir Volume and Borehole Flow 
E1 Intrusion at 1000 yr, Replicate 1, 100 Vectors 
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• 

The Role of Compressibility in Borehole Flow 
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• 

W aterflood and Brine Disposal 

• Scenario evaluated 
- disposal well operating at Land Withdrawal 

Boundary for 50 years 

- passive flow for 9950 years following 

• BRAGFLO calculation 
- no consequence for WIPP geology 

- possible flow for Rhodes-Yates geology 
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... 

Saltwater Disposal Model 

WIPP GEOLOGY SOUTH NORTH RHODES-YATES 
Vertical Vertical GEOLOGY 

Surface {Elevation MSL = 1039.06 m) Height {m) WELL 1 SHAFT WELL2 Height {m) 

"'"" I II 11 II I ,,, ... 
Formation: Formation: 

Culebra 7.700 7.700 Culebra 

Rustler 36.000 36.000 Rustler 
Salado 395.248 395.248 Salado 

MB138 + Anhydrites A, B 0.450 0.450 MB138 + Anhydrites A, B 

Waste 2.662 2.662 Waste 

MB139 0.850 0.850 MB139 

DRZ 5.118 5.118 DRZ 

Salado 197.272 116.8 Salado 

Castile 381.000 38.1 Tans ill 
Upper Bell Canyon {Pay) 112.471 112.471 Yates 

L. Bell Cany.-Upper Cherry {No Pay) 547.421 547.421 L. Bell Cany.-Upper Cherry {No Pay) 

Cherry-Upper Brushy-L. Ridge {Pay) 4.572 4.572 Cherry-Upper Brushy-L. Ridge {Pay) 

Upper Brushy Canyon {No Pay) 518.160 518.160 Upper Brushy Canyon {No Pay) 

Lower Brushy Canyon {Pay) 6.096 6.096 Lower Brushy Canyon {Pay) 

Upper Bone Spring {No Pay) 523.265 523.265 Upper Bone Spring {No Pay) 

Bone Spring {Pay) 10.135 10.135 Bone Spring (Pay) 

L. Bone Spr-Wlfcmp-Strwn {No Pay) 1013.887 1013.887 L. Bone Spr-Wlfcmp-Strwn {No Pay) 

Strawn {Pay) 7.193 7, 193 Strawn {Pay) 

Atoka {No Pay) 192.176 192.176 Atoka {No Pay) 

Atoka {Pay) 5.944 5.944 Atoka {Pay) 

Morrow Lime {No Pay) 205.222 628.59 Morrow Lime {No Pay) 

Morrow Clastic {Pay) 8.138 8.138 Morrow Clastic {Pay) 

Total Depth Below Surface: 4396.640 0.25 miles 4 miles 0.25 miles 
Elevation MSL: -3357.sao 402.3 meters 6437.4 meters 402.3 meters 
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.. 

Cases considered in Modeling 
Brine Disposal 

MODEL: WIPP Geology Rhodes-Yates Geology 

SCENARIO: 
Base- Case Case Case Case Case Case Case 
line 1 2 3 1 2 3 4 
Median Sand-filled Tubing and Tubing and Sand-filled High perm. Tubing and Tubing and 

Database, channel casing leaks, casing leaks - channel channel casing leaks casing leaks, 
Marker bed behind Marker bed Marker bed behind casing behind casing Marker bed Marker bed 
high penn. casing, high perm. open channel - lnj. gradient - lnj. gradient high-perm open channel 

DESCRIPTION: channel Mark~r bed channel frac. above frac. atfrac. channel, frac. 
high penn. gradient, gradient, Marker bed 

channel Marker bed Marker bed high perm. 
high perm. high perm. channel 

channel channel 

BRAGFLO_ BRAG FLO_ BRAGFLO_ BRAG FLO_ BRAG FLO_ BRAG FLO_ BRAG FLO_ BRAG FLO_ 

BRAGFLO Filename: WATFLO_ WATFLO_ WATFLO_ WATFLO_ WATFLO_ WATFLD_ WATFLO - WATFLO_ 
BASE01_ BASE01_ BASE01_ BASE01_ YATES01 - YATES01_ YATES01_ YATES01_ 
R001.COB R002.COB R004.COB ROOS.COB R002.COB R003.COB R004.COB ROOS.COB 

Salado Permeabilitv lm2l 3.981E-24 1.778E-25 1.778E-25 1.778E-25 1.778E-25 1.778E-25 1.778E-25 1.778E-25 
Anhydrite Permeability (m 2

) 1.288E-19 7.943E-18 7.943E-18 7.943E-18 7.943E-18 7.943E-18 7.943E-18 7.943E-18 
Effective Leaky Borehole 3.162E-13 1.0E-11 1.0E-03 1.0E-03 1.0E-11 1.0E-09 1.0E-03 1.0E-03 
Permeability (m2

) 

Effective Abandoned Borehole 3.162E-13 1.0E-11 1.0E-11 1.0E-11 1.0E-11 1.0E-11 1.0E-11 1.0E-11 
Permeability (m2) 
Bottomhole lnj. Press. (Pa) 22.8E06 22.8E06 22.8E06 22.8E06 22.8E06 18.53E06 18.53E06 18.53E06 
Bottomhole lnj. Press. (psi) 3307 3307 3307 3307 3307 2687 2687 2687 
Injection Depth Im) 1298.4 1298.4 1298.4 1298.4 819.13 819.13 819.13 819.13 
injection Depth (ft) 4260 4260 4260 4260 2687.4 2687.4 2687.4 2687.4 
lniection Gradient (psi/ft) 0.78 0.78 0.78 0.78 1.23 1.00 1.00 1.00 
Max. Marker Bed Perm (m 2l 1.0E-09 1.0E-09 1.0E-09 1.0E-03 1.0E-09 1.0E-09 1.0E-09 1.0E-03 
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. .. 

Guidance to Waste Characterization 

• Past preliminary P As have indicated that 
performance is not s~nsitive to waste 
characteristics 

• 40 CFR 194.24( c) states 

- "For each waste co1nponent ... the [DOE] shall 
specify the limiting value ... of the total 
inventory of such waste proposed for 
d. I " 1sposa .... 

• Appendix WCL of the Application provides limits 
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{ . 
Waste Component Limits 

Radionuclides Regulated comoonent of waste (U- No total limits because releases are normalized. 
Am-241. Pu-238. Pu-239. Pu-240. 238 may affect aqueous These radionuclides must be assayed because 
Pu-242. U-233. U-234. U-238. concentrations of other U species) compliance measure could change if ratios 
Sr:::90. Cs::l37 .. ...... ..... ...... ........ ............... . ...... ... .................... ................... ..... ...... .... ...... .. ... .... chaPJi;e.dJc.oJJldr.eqµirnrecert:itic?tion}, ... . 
Iron Corrosion gas generation reactant No upper limit. Iron is not all consumed. 2-3 

(could affect direct releases) orders of magnitude more than needed to assure 
.............................................................................................................................................. ; ... Maint.ain.s.re.du.ciqg c.ondit.ions ............................... redµ.cing.c.onditiomt ................................................................................. . 
Cellulose. Plastic. Rubber. Nitrate. I Microbial gas generation (could No lower limit (PA considers zero). Coarse 
and Sulfate affect direct releases) upper limit of 2x10

7 
kg to ensure not exceeding 

1 .................... _ ... _ .... - ... - .... ~----·-·-- .............................. - .............. 

1 
.... _ ..... _.__ .... ~---------·-·---.. --.J-~an.<1ci!Y_Q(M.gQ,_ .. ___ ._·----··~---··-·---· 

Solid Components Waste erosion shear strength and ! No limit. PA values are conservative. 
tensile strength may affect direct 

.... _ ............. ----· .. ·---·--·-·_ .. _ ............... -.................. -... -............ , ... xel~a.s~s.. ____ . ___ . __ ............. - ... -....... _,, ............. _ ............... 1.., ....................................................................................................................... _ ................................................................. . 

Water content of waste Corrosion gas reactant Limit set by WAC 

i····--·-·-···--·-............. ----·--·-·· ..... ·------.. ---····--J .. ·---·~---------.. ·---·--............. - .. -· .......... j ......... ___ ............................... _ .... ,_. ___ ...... _ .. ___ .. __ ._ .... _ ............ _, __ ................ _ .. ,_ ..... . 

Humic substances 

Nonferrous metals 

May affect colloidal transport 

May affect complexing of actinides 
with ligands 

No limit. Modeling approach assumes 
unlimited source ofhumics 

No limit. Effect is beneficial. and nonferrous 
metals will be present in excess. given present 

.... _ .. _________________ _. ................ -·---·-}---· ·----·--·---· .. ----···--··""'-"'"'''"1· .. ...'-IHtiIU!!t.~.LQLfuJ:ure ... )YJ!§!~----·-·-·---.. ·-----·--......... .. 
Organic ligands May affect actinide transport No limit given present estimates of future waste 

(quantities small). Limit will be specified in 
! future if needed. 
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Selected Parameter Values 

··::: :;;1:.·:':;.~;ji~Af ·~~\!J'~~:. .'. Ii!. '.: ~~~~~ .. L .••• J,, ... ~~:ft .. J 
J~rQQ. of Microbial De~rnllitJLqn __ w___ delta J_p.one .. _.J_9_~--·--···ri_L ___ ·-········--·! __ 2_ .. ________ · 
C · (. ct d) 'fi rm/· ! -14 -15 orros1on gas gen. rate mun ate um orm I s , 0 I 1.59 x 10 7.94 x 10 ··-·---:---·-:-·---- . .. ....... ______ .-.,.. f-·-·---.------:To·T---------·:9--· --·------·T-
MI9.fQPH:1lg~§ ... g~JJ, rnt~Jmµpg1:1.t~~D ............. umforro ,, . . r mo~g*s j.3.17 x 10 1 9.51x10 4.92 x 10 
Mt9rnP.ic:tJg~§g~n,rnt~Drnmig} uniform. .. . l mol/kg*s 1 O l 1.27 x 10-

9 
t 6.34 x 10-

10 I 
_ Wic~li:!KR~rameter ·---- uniform 

1
1-1!QJ!y _ _JjL __ ~---,,-~_t _____ .. _._
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Flow Model 
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Presentation Outline 

1) Review 30 model of regional groundwater flow. 

2) Discuss the rationale for the 20 confined model 
used in CCA calculations. 

3) Discuss implementation of climate change in CCA 
calculations. -

4) Update on consistency of Culebra flow and 
geochemistry. 
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New Reference on 30 Simulations 

Corbet and Knupp, 1996. The role of regional 
groundwater flow in the hydrogeology of the 
Culebra Member of the Rustler Formation at the 
Waste Isolation Pilot Plant (WIPP), Southeastern 
New Mexico. SAND96-2133 (in press) 



Role of Topography in Driving Regional-Scale, 
Ground-Water Flow Under Varying Climatic Conditions 

Key literature on the 
role of topography in 
regional-scale flow: 

Hubbert (1940) 
Toth (1963) 
Freeze and Witherspoon (1966) 
Bredehoeft et al. (1982) 

Hot, Dry Climate 

Cool, Wet Climate 

Corbet and Knupp, 1996 
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Topography in WIPP Region and Boundaries 
of the Regional Flow Model 
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Definition of Hydrostratigraphic Units for 
3-Dimensional Regional Flow Model 
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Regions Where Post-Depositional Processes Have 
Altered Hydraulic Conductivity 
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Estimated Mean Annual Precipitation and 
Assumed Functions for Recharge to Water Table 
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Lateral Specific Discharge in Culebra at 14,000 
Years in Past for Base Case Simulation 
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Lateral Specific Discharge in Culebra at 
Present Time for Base Case Simulation 
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Use of the 20 Flow Model in 
PA Calculations 

We must evaluate the validity of the 20 approximation in 
terms of the objective of the PA flow model: 

Generate multiple realizations of the present-day flow 
field in the Culebra that are constrained by field 
observations. 



Simulations Suggest: 

• All outflow from the Culebra reference volume is by 
lateral flow in the Culebra . . 

• Vertical leakage contributes between 5 and 50 
percent of the total inflow to the Culebra reference 
volume. 

• All vertical leakage across the top of the Culebra 
reference volume is directed downward. 



Groundwater Basin Model 

Size of 
Model Boundary ~ I WIPP Site I 1 

~ T 

No Lateral 
Flow__.. 

• ~ >( ------------------~----~-----~----~--

No Lateral 
... ,.....__, Flow 

• Calculation of long-term transient groundwater flow at the scale of 
a groundwater basin 

• Hydrologic properties inferred from geologic information 

• Calculated vertical flow through confining layers and lateral flow 
in strata other than the Culebra dolomite 



Possible Impacts of the 20 Approximation 

The flow fields calculated by the 20 model will be 
approximate for two reasons: 

1) The inverse calculation of transmissivity fields will 
compensate for leakage being ignored. 

2) The boundary conditions for the flow fields will not 
include fluid sources to account for leakage. 

However, these approximations are thought to be 
acceptably small. 



20 Approximation is Valid for 
CCA Calculations 

Approximation in flow fields is thought to be small 
because: 

1) Transmissivity distribution is accurate because of 
data density and calibration to transient hydraulic 
data. 
2) Constant-head boundaries provide the inflow that 
is actually due to vertical leakage. 

However, an additional activity is planned that will 
provide a quantitative estimate of the approximation 
introduced by the 20 assumption. 



Reference for Rationale for the 
20 Confined Model 

Corbet, 1995. Summary Memo of Record: FEP NS-9 
Two-dimensional assumption for Culebra 
calculations. 



Treatment of Climate Change in CCA 
Calculations . 

Key reference: 

Corbet and Swift, 1996. Records Package: Non-Salado 
Parameters Required for SECFL2D: Climate Index 
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Sources of Uncertainty in Simulations of 
Future Flow Conditions 

• Rock properties. 

• Pattern of climate change. 

• Peak future recharge rates. 



Continued Holocene 
Climate Variation 

p = 0.75 

Disruption of Holocene 
Climate Pattern 

p = 0.25 

2.5 
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Questions Concerning Present Day 
Flow Directions and Geochemical Observations 

in the Culebra (1 of 3) 

• Background - previous geochemical and hydrologic 
analyses: 

-At time geochemical work done (late ?O's/early 80's), 
interpretations indicated that the water is relatively old and 
that no young water directly recharges the Culebra in the site 
area. 

- Also observed that present day distribution of solutes and 
isotopic compositions appeared to be inconsistent with 
assumption of long-term, steady-state, perfectly confined 
flow in the Culebra (the late 70'/early 80's flow model); 
therefore, suggested that flow directions may have changed 
over time in response to climate changes. 

- Provided major motivation for reexamination of 
Culebra/Rustler flow system: 

... USGS 20 vertical and 20 horizontal regional-scale models 
(Davies, 1989) 

... Sandia 30 regional-scale modeling study (Corbet and Knupp, 15 
1996) 



Questions Concerning Present Day 
Flow Directions and Geochemical Observations 

in the Culebra (2 of 3) 

• Important observations from recently completed 30 regional 
flow modeling study: 

- Significant changes in flow direction with lowering of water table 
due to climate change since last glacial pluvial . 

- Amounts of vertical flow into Culebra vary spatially 

-Additional insight provided by examining configuration of the 
flow field in proximity to significant Rustler geologic features; 
highlights importance of wide variation in flux magnitude, 
especially very low velocities east of WIPP 

- Preliminary examinations indicate at least two conceptual 
frameworks where flow and geochemistry are consistent, 
although these have not yet been analyzed in detail 

~ Flow direction change from east -...- west to north -...- south due to 
climate change in southern site area 

~ Present day flow directions not incompatible with geochemistry when 
very small fluxes (e.g. -20 meters in 10,000 years) east of WIPP and 
vertical fluxes to south/southwest are considered 

16 
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Questions Concerning Present Day 
Flow Directions and Geochemical Observations 

in the Culebra (3 of 3) 

• Implications for PA models used for CCA compliance 
calculations: 

- Given present understanding of range of Culebra flow 
behaviors observed in the 30 regional flow model and the 
likelihood there are one (or more) consistent conceptual ties 
between Culebra flow and the geochemical observations, the 
representation of Culebra flow incorporated into the PA 
calculations for the CCA is a reasonable model of flow in this 
unit. 

-Additional assurance could be attained with a more detailed 
analysis of existing geochemical data and recently completed 
30 regional flow model to confirm and/or modify the two 
preliminary conceptual frameworks for flow-geochemistry. 
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Water in the Dewey Lake Redbeds 

Water is found in the Dewey Lake over the southern 
portion of the WIPP site, typically within 10 m 
above the uppermost occurrence of continuous 
gypsum fracture filling. 

The observable water appears to be associated with 
open fractures. 

The water is under slight pressure, rising 6-15 m 
above the point of contact. 

The water table at the Cabin Baby pad and 
WQSP-6A lies between 970 and 975 m amsl. 



Dewey Lake Observations 
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Water in Dewey Lake {contd.) 

Moving north across the WIPP site, the "contact" 
with the gypsum fracture fillings rises above 975 
m, and water is not observed in the Dewey Lake. 

On the H-3 hydropad, gypsum fracture fillings 
extend to an elevation of 983 m. Circulation was 
lost near this elevation while drilling well H-3d. 
Return flow from the zone of circulation loss after 
the well was completed partially filled the hole. 
The water level in the Dewey Lake portion of the 
hole has been steadily dropping, and is now 
below an elevation of 937 m. 
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Testing at WQSP-6A 

Three-day pumping test performed at 45 L/min (12 
gpm), causing 2 m of drawdown. 

Specific capacity of well indicates a transmissivity 
of approximately 5 x 1 o-4 m2/s. 



Treatment of Dewey Lake in CCA 

Dewey Lake treated as a homogeneous porous 
medium with a water table at 980 m. 

Hydraulic conductivity of 4.9 x 10-10 mis, from H-19 
core measurements of lower Dewey Lake, 
assigned over a saturated thickness of 106 m, 
giving an effective transmissivity of 
approximately 5 x 1 o-8 m2/s. 

Sorption on redbeds (iron oxides) assumed to 
prevent release to accessible environment. 
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Consequences of CCA Treatment 

CCA calculations show no contaminated water 
reaching the elevation of the Dewey Lake in E1, 
E2, or E1 E2 scenarios after plug degradation. 

If water did reach the Dewey Lake, the effect of the 
modeled low transmissivity would be to minimize 
inflow into the Dewey Lake, maximizing inflow 
into the Culebra. 

This treatment is conservative because it 
maximizes inflow into the unit through which 
release to the accessible environment is most 
likely. 
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G-Seep 

G-Seep is a location {N1095, W1837) in Room G 
where brine was observed to collect on the floor 
beginning in 1985. Through November 1993, 
1100 liters of brine were collected from G-Seep. 

G-Seep brine chemistry is distinctly different from 
that of all other halite and anhydrite brines 
collected near the facility horizon. It is similar to 
the chemistry of brine collected from MB140. 
Mixing of facility-horizon brines with other waters 
cannot explain G-Seep chemistry. 
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Normative Salt Assemblages for MB140 
& G-Seep Brines 
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Normative Salt Assemblages for MB139 Brines 
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Normative Salt Assemblages for Halite Brines 
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Species Ratios for Different Salado Brines 
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G-Seep (contd.) 

Two holes in Room G penetrate MB140: GA090 
(N1104, W2545) and H090 (N1103, W513) 

The chemistry of the brines from these holes is 
similar to that of G-Seep, but hydrographs of the 
water levels in these holes show that they could 
not have been supplying G-Seep during the time 
of its greatest flows. 
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Brine Level in Hole H090 
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Conclusions About G-Seep 

G-Seep brine chemistry is similar to that of MB140 
brines. 

Source is uncertain. Hypotheses for origin include: 

1. undocumented hole through MB140 in Room G 

2. water from Waste Shaft sump containing 
dominant component of MB140 brine spread in 
Room G for dust control 

3. stratigraphic unit that has never been sampled 
with chemistry similar to MB140 
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Treatment of Brine Sources in 
CCA 

1. permeability range assigned to anhydrite 
interbeds incorporates data from MB140 

2. halite is considered isotropic and uniformly 
permeable, even though layers of extremely low 
to nonexistent permeability are known to exist 

3. permeability of DRZ remains high for 10,000 yr, 
allowing good connection between waste rooms 
and interbeds 



Impact of G-Seep on CCA 

G-Seep reflects a source of brine and possibly a 
pathway through the DRZ 

Sources of brine are conservatively accounted for 
in parameter ranges assigned to anhydrite 
interbeds and halite 

Pathways through the DRZ are allowed to persist for 
10,000 yr 

Therefore, the phenomenon responsible for G-Seep 
is adequately addressed in the CCA 


