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2.0 TNTRIIICTION
Ly

D. W. Powers and S-E. Shaffer’

aund information an tne Wasce

catroagetion describens nas

con weifot Plent (WIPRE; ant tnoe auvestigations n Nase Draw whicor

oL Tre maypone ol wWIPP

trpase ol the WIPP 1o 7dictine' [rom that of several other

prodects tor rthe disposal o! radinactiys was The WITP is planned to

deaontrate oy,pacal technalogy for toe transacanic (TRUY wagtn rasuiting
troge Yy nation's sl ense programs ¢t over 30 years.  After 2 peraord

(" -0 vwearn) o of dimired (priot! soeration it s anticipated that the WIPRP
will by vonverted to oa tull-szais repository tor permancnt d:spusal of
drfenes TRY waste.  The W) PP plans also 1nclude a research facility to
cMaming, onoa lardns scaie, Lt interactiant beotween hedded -alt and
tadtogciiyn want> resulting {rog thermal ard raciationg

nded that

A Drparbtnent of Energy ME) ‘'asn« Force has .eacomm

13 he usert to demonstrate surface and cnbsurface methods of

handline, storing and dispasing ot op to i, 000 canisters of spent reactor
¥ . twwover, a decisror arr this rec. ool pon has rot cwen Tade at

B tgme, DOF han expressed an intone to ragquerst Ticensing of the WIPP

v Le Naelear Uogulatory COMMseion oNRCY, bt this paliny 1s presently
inder dincunnion hetwe. v the DOY and Congress,
Additional inltormation on the WIPP and characterizaticon of the WIPP

e found 1o Powers, et al. (1974).

2.0 Toe Purpose of WIPP Be-rholes in Nash Draw
e rr39vn ol Nash Draw, locared sovezral mijes west of the WI'P site,

e TGt ovaronly been attrihuted o snlution ot underlyling soluble

:+on 4511, Sandia Laboratories, Alhuquercgue, NM

Divi
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ne Labey dence of the overlylng rocks (e.g., Vine, 1963;

Tre conerrn with the development of Nash Draw 1s to

o Y, sl tron rarec and o Pracesses Such that the lona-term
Troowlsi Tt tws st aared,  Dgchnan and Iohn L
e Dter g v degsnt 2f the L3t apSsniotian jront 3 b tooy
- Liom v Arnoe the end of Jgailala time. Racmman (1974
. fororhe i a2 rate b wvertical dissclution in the area of

woer thee psant 660, 00U years; trat rate 15 about 330 feet per

I S Crier (19735 2stimated the vertical dJissofutionn rate as

“r wibllton Years; Swenson (in Bachman and Johnsan, (9773}

AR

timared the rate cl vertical dissolutinn s about 500

boreennier )

g 1oo1on years.  Bachman (1976) recognizes edditlonal, oldey

1n southeastern New Mexicn which mwply that the

nign wver the shorter t:me pericvi. Tne ectimate

oo 23 average rates tmply littie apparent long-term thieat tc

reraininyg then 2 Aetermine the short-term

AL rated £ aseess any tarrat to the WIPP.  The Aiasolution
st orearyed may e episodic rather than continuovs.  The Nash Draw

e le JATPP &5 theagqn 303 ace a direcrt approach to determining the

hoerter trmes.  The Lrocessess can v detecmsned

[ T oAl raten ey
ireeer gnalysin of the core and borehole 1nformation. Strati:graphic
cenocan reveal the aftected beds and general tine frame. Mineralog:
3t oand ganchemical aralyses of dissclution products may indicate process
wroogan. Hydrologic analysls 1s to cdetermine :i dissolution 1s currentl
. The analysis of data from all borehoies may be combined with
Stter MATa sources to 1aterpret these processes and rates.
1= 35 a report of basic geological and hydroicgical data from
WUIP 2% 40 a3 pact ol kre investigation of dissolution in Nash Draw.
Adimianal detanls regarding the background and justification o

AT 0% ars tonno 1n Appendix Al

b



1.7 GEOULOGICAI. LATA
by

R, P. Snydf:rI and A. F. .4cIntyze£

1.0 Arctrace
PBrirenale WIPP 2% was dr:llead 1n eastern FEddy County, New Mex;~o, 1n
Arpnt, 1978, Tu penetrated unnamed Pleistocene deposits and *he Dowey

Rerd Brdr, the Rustler Forration and parl of the Salaae Formation,

1.0 b Prrmian age. Detalled l1thologsc and geapnysical ioge of the

Paaqebele are presented in vt chapter.
B.z0 Introcdurtion

Boreh,tne WIFP 29 05 one of a seriec of exploratary borehnles rdraiies
tor 4Dy cdAetermine the stratiaraphy of near-surface tormatsons, (o

“ticial

cxAmINe the relationship b ween Subsur!ace ntrueture and
featires and deposits, and (31 investiqate the dissolutinn b noiubige

Sofvace sait, gypsan, acd doiomle: ndwater .

2t the WIPE fWaote

Tre oxploaratory driliang

1 tment ol

foobatron proot Plant) Prorect Ofiace

Ener g7 .

3.3 nescription of WIPP 29

WIPP 29 15 tocared 1n central eastern fddy Zounty,

SE 174 Sec. 34, 7225, R29E (Figurc 1l;. The roreacle was drglled
detober, 1978, to a depth of 378.2 feet, 7easiared {rom a land surface

aizitude of 2,977 feet above MSL (mearn Sea ieveil. Consenutive Crres

were rtaxken From tne surface to a reptn ! 37+ fect. Shaeibky toubes [hnliow
metai cylinders) wer? used an the top five {eet oY the hmae. These tules
are driven wwnwarr with no rotation of rube, ang they reta:n more of tno
uncolsolidated surficial material then would @ conventiora: rotating cnre

barrel. The oores were cxamined and logged at the drifil Site, and &

lU.S. Geological Survey, Denver, CO.

2F‘emx & Scisson, Inc., Carlsbad, NM.

-4~
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“31%e 3.--litnologic log for vorenoie alPP-29--lcret wel

Destr tatervn
Teer

Lithologic deseription

feer; Tamirge o

fron norezerted, 23

w ih mpderate-reddish-browe [10R 206 nig; a

& faet; numergus fragments of !

te0Ttyeeqray Y F
Ttotone, 2o o § oo in size. subroacged @t taf L i-ah Y beeto-e-- - -

corgre, Tigre-o' o e-geay 150 61, nar

Ledgrey, sligntly doloritic; contacts 6

LyLsut 1roa tlay matrixg gyssun fragmerts, raht-niive-fray

“i¢ B/1L to olive-black [5Y 271, white N9,
redd sh-zrgwr T13R G/6), 145 cr in

, LOMmE Moderatn-
Sire, subroneded to
roanded; withir a mpderate-brown (SYR 3/4) to 5rz ish-red

TOR /2, clay matrix, Firm, SOfleaemn oo

.ay, Toderate-reddish-brown {102 4/6;, soft, firT, ciiable;

fragwets of ahite (N9) to cclerless, ligrt-clive-gray !
3ypSu™, rounded tao subrounded, 2-6 mr ir size; poss'b'e alzerec
fraguer.ts of moderate-reddish-orange (103 6/6, 9 cravqe £oly-

haiite, 2 0o 20 1 €7, FOUNQ@O-=cacmmmcaacaaccaceccmamon eemmmmmmea oo

sgosum, iigne-citve-gray (3Y 671 to olive-gray .57 4/, zolorless,

some olive-nlack (57 2/7), very fine crysta’line, matten, run-

ergus, irreqular, wdvy, iaminae, 1-2 mm tnick of corirasring tolors;

two zones 18.3 and 9.2 ¢+ thick . respectively, of possit!y altered maderate~r:

'SR 4/6) to moderate-reddish-brown (10R 4/6; ralitrc priyralive

at 224.0 and 225.3 feetecwave--aaneo B e e e R R e
Sypsum 1n 3 clay matrix, same as unit 197.0-206.7 feet; block of

rale-reddish-orange (10R 6/6), white (59) gypsum, very fine crys-

tallfne, argfllacepus at 232.8-234.0 feet; discontinuous band

of altered polyhalite, 18.3 ¢m thick at 236.0 feel------v-mmmmcmcmvemannn.
Gyosur, moderate-orange-pink (10R 7/4), white [N3), some colorless

16 1gnt-gray (N7); very fine crystalline; fairt bards of gypsam,

2-17 ¢~ thick; pits filled with recrystallized gypsum; two

Gnes 0 recrystallized coloriess gypsum, medium-tc ccarse-

crystalline ac 247.3 and 241.9 feet
Clay, dark-reddish-brown {1DR 374}, 50Ftamomanc oo

Clay, sa~e as atove, wit~ rorerous colorless nalite crystale---—----sommeen--
walite, wolorless, witn moderate-reddisn-brown [1JR 4/E) tint;

—lEo
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INTRODUCTION TO APPENDIX A, JUSTIFICAT. &

Apperdix A consists Of relevant partions of two related docurenzs:

Z merorandun from S. J. famnhert te Dottt

6/6/78, "WIPP Programs to fnvesrigate the Na® ot

Effects of Salt Dissoluticn ard Ouern rdern
the Vicinity of the WIPP site,” anrd

memorandum from 5. J. Lambert tor R, DL Srar ler 1yt

[

6,29/78, “Critecia Eor WIPF 29 Tn:

Quality Assurance.”

Theoe Fcuments provide details of backgroand intergn

.7: as understood at the time of in:r:arion

~a:t.7ned, therefore, that detaills of *ne
arn inf.rmavion became available and thar

;.neses or 1deas guiding the program formulatlor pay nee

nates on o anformation presented 1n this reptrt. lLater 1Moo

e s oma; deal with sucn lTers.
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se deposils are pres.c:
' permeability is lew enough
izan ﬁﬁounts
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eistern N
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s, lanalitv. Th
oyerburden rock
posure of rock sall to signul
i which are ron seturat
nmrden barrior 1s screho
ach the sal:t.  The sl
serden c”llq,“ﬁ' ints
eroval.  Commonly chis
s a set af features ~ach and a karst
reminiscent of limestune terrain develops. Sinze
“he most prevalent seluble rocks of the Delaware Basin are
Aalite and anhydrite, not limestone, the relationship betweon
salt dissnlution and subseauznt devetopment of karst-like
e feitures is not alterether well defiued. Whereas
cotone 15 but sparing soluble in rmeteorically-derive:d
water, and spectacular sinkhales may be observed at the sur-
face in seawe localities, sinkhales which might develop it sait
1t derth cre cbscured by the overburden, which has since
collapsed into commonly chaotic rubble, particularly near Lhc
surface. In additicn, limestone hes greater voachanical
1th than rock salt, and has greater potenti ~f main-
g ar npen sinkhole than salt, which has a tendency to
sclf-=eal under overburde“ pressure.  Gypsum (formed from the
originat anhydrite by interaction with near-surface groundwaters)
is termediate 1n golubility between limeston2 and rock salt,
ant might more readily maintain a cavity than would rock salt.

breacnel

o

An additional complication encountered in studying karstic
features in southeastern New Mexico is the climate. The sparse
vegetativs cover in semiarid karstic regions leads to minimal
soil stabilization; many small scale features indicative of
subsurface dissolution of rock and collapse of overburden are
filled in with poorly consolidated surface material almost as
soon as they are formed. This appears to be the case cf surface
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associated wich subsidence over mines ana ceta
sndes ‘such as orcurred at San § ;1*)
Tnese fractures were quiclkly filled

; a vadlcactive waste
1 -term inteurity ¢f the salt
site at Los M:-danos, 2 zcne
f salt has been identified
(about 1300 feet or 400 meters abaove the upper-
osed for waste emplacement) at the we
pvrecposed 30-square-mile land withdr
srall-scaele karstic features are developed In this

. evidence for dissolution in the area 1is boigc entirely
wrfcce borehonle data, a larae deprescion ca Nash
developed Lo the west of the area. P)hlornrov\ driliinyg
ash in Nash Draw has revealed the removal cf halL*e in
~ley and Salado Formations and the development of a
« Lrine-bearingy zone of resicue of diszolved ev;pﬁ
3 +he "brine ayuifer". The brine dqulfer was probably
mrored in hole P14 on the western margin of the WIPP area.
the actual topoarawnhic edge cf Nash Draw is ne closer

rilc west ¢f the WIPP land withdrawal area. Thus th
~loprent of Kash Draw is shrouded irn mystery: what has Leen
relationship between dissclution of salt and sunsidence of
i, .rden in Nash Draw?

concern

(v oee

iy
b

Wihot are the implacatieons (regarding WIPP-horizon salt integrity)
~f fluis® movement, dissolution and subsidence invelving salt

. ‘e the WIPP? And how do these implications relate tc safety
ts-essment of WIPP through scenarios involving the supra=-Salado
rocks at the WIPP site and the ability to carry radionuclides
their aquifers into the biosphere? G, Bachman in USGS Open-
report 74-194 (1974) estimated average rates of salt
olution in this area cof about six to eight miles per million
horizontally, and 1/3 foot per thousand years vertically.
~es are correct, further evaluation c¢f Nash Draw
: v: it would, however, provide confidence in the
Lwrl cr escimates.

“onal ceoncern 1s the region that mast be controlled
iptions specify contrel

ar tha WIPP®. Currently, DOE prescri

of le radius arcund the pessible WIPP workings. Within
tn various degrees of resource production will be

al . If the effects of subsidence were understood and of
le conseguerces than allowed for today, greater producticn
(334 &sn and hydrocarbeons might be acceptable within pertions
o L..g two-milc zone.
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Cardia Lahnrptarice
Jure 29, 1278 we
. D. Statler, 133

M‘J\w WKLN/C{

5. J. lLambert, 5311

»1teria for WIPP 25 Thryough WIPP 30, and Their Quelity
ArEurance

arence: S. J. Lambert to Distribution, d+-~,
Programs to Investigate the Natu:r.
Salc Dissoiution and Overburden S :hs
Vicinity of the WIPP Site"

‘de

2% through WiPP 30 are informa’ly ¥nown o N

F , Theee are a serieg of core holes to he geoph
ogged, to serve three purposes: (1) reveal the subsurface
!las- Draw stratigraphy at carefully chosen points, (2) revez

e relationships between the subsurface structure and surfac
features and deposits, (3} reveal how much halite and anhyd:i
‘or gypsum} has been removed by dissolution.

Second, these holes are a source of natural geologic material
for petragraphic and geochemica’ examination of products of
rdissnlution of evaporites adiacent to the WIPP area, for
studies of age-dating, rock-water interactions and related
phenomena.

T+irAd, the Nash Draw holes are to become a series of h)dro‘oc”
roles to provide the modelling (safety assessment) effort with
data regarding dissolution and groundwater flow in a
aes’ngically complex piece of territory, between the wes:
Sardor of the WIPP area (Livingston Ridge: and the Pecos R-wver,
t*¢ rnozrest permanent surface water accessible to bumans.

Tateral location of each hole was selected by the Water

Resnirces Division of the United States Geo]og1ca1 Survey. The
= location of each hole is governed by the surface
it is designed to explore. 1In general, a latera’
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. FEvaluate relative permeabilities

f. Up-hele sonic velocity

2. Determine elastic propertics oi o

BN
The actual commercial logs select:.. ! Yoroda
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SURVEY MONUMENT "AS BUILT"
"WIPP 29"
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WIPP #29
AS BULLT HOLE CONDITIONS
AS OF 18,10/78
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