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2. <i tNTP/JtifJCTION 

by 

D. w. powers and s -E. S h a f f e r l 

Tr •-• ' s t r<,<-KK;f i on descr1 cer; r ^ i v ^ r o u r r i i nf o rmat ion on t v Waste 

; o i . ; r : ' i n p i l o t P lan t 'WrPP; arid ' nr- i nv r r t 1 q a t i or.:: ; i Nan;. Draw wfcicr 

;.-, ; T.v- PSM noim ;->( W7 PP 

TV- [J'jr [>'-'--"• <-' the- WI PP i s ': i r t i nc' ! rorr tha t of sever 0 ! o ther 

i r Jt^-'-t:- t o r r Jv- d 1 ?;po.-.;j L o! 1 adi .-viet 1 •/>• w.r-ir.o. The WIPP i s p lanned t o 

*-!<•:! on*: *"; -if'- 'U \p-;-- -11 : *-chnn ! ngy f n i !•":*•> l i r i n r / i r an i c (1'30) wa.;t«> r e s u l t i n g 

I f-'Kp i f : i : r i o f i n n ' r , <]"! O.'!.!;P proqraraF J! ov*-r 30 y e a r s . A f t e r a p e r i o d 

r -1D y.',;ii-:;) >i i i m i ^ . r : ( p i l o t ) o p e r a t i o n it- i s a n t i c i p a t e d t h a t the W I P P 

w i l l b- (.•nnvpri.f-fi to a f ;j l {-'/• cai •"* r e p o s i t o r y l o r perrpanr-nt d i s p o s a l of 

rjr-f enfr-* TR'i) waste . The WJ PP p lans a l s o i n c l u d e a research f a c i l i t y t o 

'•xanj; n*--, or, a i .JI -?•'• s c a ; e , Uie 1 nt.--: a c t : or,s between bedded s a l * and 

r« :':*:- !•'*'.•'-: t . ^ n u a r U ' / o Wur,t-i rcr.nl 11 nq f roif thermal and rs r ' p - i t i on 

f i !jx''.'-.. A Do par tnie.nt of EUPI" gy 1 DuE) T a s i Force has - ecomm ended t h a t 

WTPP :1 10 he used t o demons " r a t e su r facp and subsur face methods of 

h m d l i m , s t o n ng and di r .pof . inq of. up t o i , OOP can isr.ere of spent r e a c t o r 

• I- . ; fewovt-r , a d e c i s i o n or: t h i s r o c , .,- • :.r:..> t on has not -•oen frnde at 

' • . . - . > jm'-. Dĉ r: has expressed an i n ^ . - i t f / > r ^ q j e s t ! i c r r , " i r . g of the WIPP 

' y • ;,•• S'n-] f.-.ir "r>qu Latory Conrn • ss i on 'N'RO , hi.;-- t h i s p o l i o y i s p resen t I y 

ir f i!nr o ir. cuss ion bet we., i the DO1-; and Congress. 

A d d i t i o n a l i n f o r m a t i o n on the WTPP and c h a r a c t e r i z a t i o n of the WIPP 

• ; ; • • n r. ;.'f ! •-•und i n Pavers , nt . a t . ( 1 9 7 * ) . 

2. ; : Tnc* P\n ;>>K<=> of WIPP Bc-rholPS in Nash Draw 

The r.' iQ', n of Nash Draw, l o c a t e d seve ra l nu ies west of the WI T s i t e , 

b:s -os r ooT.rron I y beer. i t . t r i huted **o ? o l o t i o n of under l y i ng s o l u b l e 

Di v i - •.on 45 j 1 , Sand 1 a Laborator i e s , A lbuquerque , NM 
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- • • . •.. ••:<: :-.;;•:; I ience --f. the over l y i ng rocks (e . g . , Vi UP , 196 i ; 

• ' , . >" :. . T'I* ' ;onci 'n w i th the development of Nash Draw I.S to 

; : :->--n r.^fft- , n n ; 5 , ITOCPSSPS such that the Innq-t^rtf 

* . ~* • -.'• : • " • " . . i i * or, ri-ichn.p.n ^nd .Tohr. ,.;-r ' 1 i.' • 

' : . ' ' • - - ! i r.\-r, • r'.r of thf :>a;t r i i ssn lu t io i : i rom, ir h t ; ; -j 

;•••• T • : i.i ,j'-. year-^ -ii nr" ' h^ «~rid of Cqai la la t ime. Bacnran !197<;. 

• • . • : - ' : * • d i-r.'.- r.- i jf|p rat -;.' y p r t i c a ; d isso lu t ion in tnr- area oi 

- ;_.-: -w i v r f !v- p j r t 600,000 years; that rate is about 310 f eet p?r 

, . >r ••• -.: • . v- J ; - ' i ' (.197 3 j est inated the ver t i ca 1 di ssol ui i on rato as 

••• 1 *•'.<** ;•••••*• i •'-i :r i i I ton v^ars} Swpnson ( in Baehman and Jnhnr.nn, 1973) 

;• :.f-nf:<-: • ; / ' • : ; : i sd ' f " l •"he- r a t " of ve r t i ca l di SSOl u* i nn <-. a boo* SOO 

•' ; :•• i : . i or. / c i i 1 ] , raachnian f i 976) r ecucjm ZPS sddi 11 >r;a ! , ol dec 

•n<- >t ! r , " i - , ; ; ' !on in southeastern New Mexico which rrply that the 

• 'i ;<- • . ' f • r v.' :'.-'- *-<x) rugn over the shorter t ;me per iod. Tn° est i mates 

; . . . - - . . ' ; T: 33 - i v f i q f t rat on : ffipi y 1 s t t Le apparent lon^-term threat, tc 

-.: IT. 

- * • . : . : . -••••- _>n- : . 'ch | f " r^rraihinq then :s to determine t h " nhor t - tern-

i: •:-!• . rat<-.'; rn ar^-os.- any tnrr-at to the * I?P. The d i r:,;;ol ut : on 

•;. •"•'.'irrf-f! m v/ be ^pisodi c rather than continuous. The Nash Draw 

•r",\f-. ?.*;:pp j r i through 30) are a d i rec t approach to determining -ne 

r ' .^r'i raff-:; nv*r shorter f itiF-n. The nrnrp r.;]p.; can ;«•• deter IT, i ned 

••;: • ; " ' * 'inal ys I r: of t he core and borehole in format ion. S t ra t ig raph ic 

. :-.<•:. can revea i the $f tec ted beds and genera J tin-e f ra.̂ ne. Mi.neraiogi-

ond 'j^ochemi cal analyse.1-; of disscJ ut ion product.; ma> i ndicate process 

vjer.. HydroJooic analysis i s to determine i l d i sso lu t ion is cu r ren t l y 

; v . Th--> analysis o l data from a l l borehojes may be combined wi th 

••: mt a sou; cer; to l nterpret these processes and ra tes . 

Tr, is ;r, a report of basic geological and nydro lcg ica l data from 

? 2° 'i\- =i f-ait of fcne inves t iga t ion of d isso lu t ion in Nash Draw. 

Addi t ional de ta i l s regarding the background and j u s t i f i c a t i o n rot 

P . 'i .-J; *• ! ouno in Appendix A. 



i . 0 GEOLOGICAL LATA 

by 

R. P. Snyder and A. F. M c l n t y r e ^ 

' i . 1 Ar-- i-racr 

r^.Tr-ho I e WIPP 29 was d r i l l e d in eas te rn F.ddy County , New y e x i - o , i n 

.*-. ."j •] ' ;!-., 1978. Tt. pene t ra ted unnamed P l c i s t o c f r i f : d e p o s i t s and *-he Dewey 

:,.-;K'- p'-d lir-dr , '. r,e Hus t l e r Format ion and p,j.v L o< the Salaao F'JI j i l t i o n , 

•i, i -it Perm an a^e. D e t a i l e d l i t h o l o g ; C ar,d q<^;pnysical loq ' . of t. n« 

\* •! '•!. ' ' ! '• f ire pr orient ed i n t- hi •" chapter . 

'',./. I n* .-• x iuct Lc.-n 

Brjrr-h.-,; r. w i r p /9 i.-. one of a r.nr ie:; of e x p l o r a t o r y ho ? r-ho; r. ^ di \\ \ <••.-. 

t i: <ly - lr-L" 'ni ir , i ' the r, r r at i "i raphy of ( v a r - s u r f ace to r IT a ' i onr., i t ' 

examine 'he r r - ia f m n s h i p I »•! ween r-.ubr; ur I ace s t r u c t u r e an': r " i ' ! : c i ^ l 

( eai j r e . ; and d e p o s i t s , and <"^) \ nvent l gate the d i s s o l u t i o n '•' ~oi ' ;h t ' -

r-,'-,.v.:; f*"or-< .- .a l t , gypo'im, aed d o l o m i t e ; r„>y -jr o :ndwater . 

T.'.e e x p l o r a t o r y dr I I i i nq was dor - <-.:• i-ohaif ot the v/IPf- ''Wa',(•'• 

r'-,( l a t i - i r . P i . o t P l a n t ) P r o j e c t O i . i c e •-•r •—j*- :TJF C ' . S . ' i ep - : ; men' <-.-: 

f:n«-r gy l . 

~].~i i t e a i p t m i of WIPP 29 
WIPP 2'J I r; l oca ted i r. cen t ra ) eas te rn Eddy 'Jounty, NM, :r, ;.\e 

iiE 1/4 Sec. i 4 , T22S, R29E (F igure 1 I-. The ;.or <-.i. H e was d r i l l s d u n ; : ' : 

Oc tober , 1973, t o a depth of. 378.2 f est, -neas j r e d from a 1 =tnd s;ur face 

a l t i t u d e of 2,977 f e e t above MSL {mean sea l e v e i l . Conser:ur iy« cr.res 

were tu<en f iom tne 'Burlace to a dc-ptn <-.'. ;p*: f e e t . Shelby tuber; (ho l low 

meta l c y l i n d e r s ) wei ? cseri i r: the t op f i v e f e e t ni the h ' i n 1 . These t ; ; ! °.-

are d r i v e n downward w i t h no r o t a t i o n of. t . ibe , an:") they r e t a i n more of tn«_ 

u n c o n s o l i d a t e d s u r f i c i a l m a t e r i a l tr>an would a conven t i ona l r o t a t i n g core 

bar re l . The cores were exnmined and logged at the d r i l l s i t e , and a 

U.S. G e o l o g i c a l Survey , Denver, CO. 

'Fen I X £. S c i s s o n , I n c . , C a r l s b a d , NM. 
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u\a . J . L , G 0 n 7 . a i . e s , o f Ft, 3 ' F e n i x ^ r - '^ . 

of- r o c * , u n i t s w,jr: made i r c o l l a t o r a t i o r : 

M . S . G f o i c q i r>3 n j r v r - y i . T n e a b n d q t - c 

. Thi>lr- 1 , rjr. ' i • v.e r . ' r o ! : ' i r a p h , c s jn 'n . j . ' y 

f -x r . l o r ''.y o r V W.r < , ' ^ - .op; .y r ] •- -:; ! ! o q s we; •"• 

o r - r - o , n r - p t r •TD ; r---crj.j-r.- ' . ] h o l e p f ' ' . 

i f ,-jf-i , i * . i f ''• '• h<-- idf--.!- i f i :•- • i or, ••.n'i ^ r r 

)! • : ^ ; : i i en • • •.! by ' : r i : i - i - x l n • . i " . d r eiri e n v. . f ' i ; • ( . . • 

• T • p r r / r ; . " ' i I r , q : ; : .•:: ' j d e d ' I < ~i f jamma- r f r / r J;- '."- ' na*^ 

; " . . ' i • ' i ' •• i i • - ; . ; , ' ) ! • . - i • i p - , ' j " R t Utm , . inr | o l . h . - r 

•; f.-:r,r-rit : , > /.) r, ).;,:,;• r J - j.-n'TVi '; )i :<• • v ^ t r^-cor 'Un - -J ; .;- ,rr 

an>! ; 1) a nn-.it; r a n I X I V P ' h a t r e c o r d e d v a r i a t i o n s J r, T i e 

V/* ! ' . j ' j r -n . 

>.'!!•!' . T p^r i f - ' r--;'-(•'.-• :r.--:T^-.-: -;.•:•••;.(-.•• and 1 : T<-~ ^.- .T"- of 

.-;••; : / : - ' - . T , ' " . i : I •.' i .--.r-, . ' - ;r.r- , i . u O f T l i t ' - , ' ". 1 r.r >'. 1 UII . ' 

.• •' . •;*'.*: :• r r - a 1 , ; or ; '\z,:'. '. '-^ :<:(•*- ' , ; r ; a ! i ! " n , -1i r v ; o ; ,,t 1 or. 

-••-: * • '• !; r i ^d r ^ l j H " - t n - j r n-i'" •.••-nn : i ; ,".-,oi vp<1 O':^ o ! t- he 

• '. ' : ! • ; : .; j ' r . n .! -»••""•': .J" '..'.r- '• i'. -i'\<. Fo i n .V . o r -onr . . ~ *" o ! 

.-• , . . ; • , ' ' , " • ;;~ , . jnr i r e i r n a n t f - " ' p o l y h a . i "-*• b n d s corrimoii ; r. •„ r.*- uppe r 

• " •:. ' ; i r r a t i op. [ J o n e s . L 9 ? j . i . 

T:.' ' i ••• '..-if R ' j s t l p r F".r:r.a:. i ; jn f : : i ~ r r .t; b a s e o i t ho ; ; - j j .ebr- : j 

X' •>• v > i ' : " - ' ; tn- : . i .s" -:T tru.' ! - : T ma : . ! on i n WIPP 29 i r-pr ^ r . e n t s t h e 

. - . i . : : ' • : ' . : - : • ( :* j o o ' i t 1 '. 0 •'e«"-t >"••* h a l i t e ar.d a s s c i c i a t e - d r o c k s t h a t 

A- •- • ! [ - • • : : .• ; - i i?n* .'as ,Tiev"5."dre.-.; o t ? - ^n te r o,' ' A ' I P P s i t e ' . Tht- JOS 1 e e t 

• • : •'•- ' i f ; F i r r . - i t i o n . ' r em •.he t o p r i c ne f o r m a t i o n t o t : n ^ t o p of tr^c-

'.- i." • ' : [ ] : ' ' - .Sat, ' ] . - r r .no ' . ip j iber ( A d a m s , L94 4 > r e p r e s e n t s t h e i n s o l u b l e 

; ' • ' : ' . : .ic -of a b o u t c j no f e e t o f h a l i t e a n d a s s o c i a t e d r o c k s t h a t w e r e 

' • r r r r - r l y p r e r . e n t (az m e a K i i r e d a t t h e c e n t e r o f WIPP s i t e ) . D e t a i l e d 

n« -:r i p t i - ir.r, <_>f n t r a t i g r a p h i r un l t s a r e p r o v i d e d o n F i g u r e 2 a n d i n 

Tai>Lf 3. 
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: • • - , , ',</• p : i •-•• ' i f i t i i " 

Dolor i*f\ •a-r ac j n ; • 

.--lut / n « , .- "F 



1 I t ' d i r , ' • 'ry^ i'-.r bcjrcho'e _WM •?-'£'}• -Continued 

r f . ' a ' , H'.Tir'.ed '•.elofti-.e 
f..' ':• ~t • '-li "*tr-:t . fir".-- - - -

, :• , ' • • ' . " - 1 / 1 % a :• ' »<•' «'•(. ^r"."-"- incp, man/ til ' ve-ora / 

, j<- ' j ^ . ' V h / ' f i r . '- ,•;„ «.iv/ ' . v i n a e , 'T^e 

• f rt-lfi -i , < M ' V ' '"-•'' 6 / ' i , . ^ ' " ! ' ' ' r'^u'J', . i')f" ' i f ' j n O o r l / d i •-.perserl 

•> ' . / . i '. .if .l-.".- L-.Vf f . ' , ' -T ' <• I*;'.' - / ? ; i r r ^ . j l a ' -

, ' / ( • - ' : - A, ' ' • ' 6/1 • -lolri" '; : i - r<ir-i ,• -"r: '.•(•' , , — / f ine . ' f U - i " i f f . 

' . f . f ' t . i ' '. J'i frniTi •".,'jri ionta '. - - — -

rk r H d i s h - b r o w n 11H 3/4) t.r, i r ^ y 1 v - r P t l f , r)F< * l / 2 j , f i r m . <, l 'qn;w 

','>•"• ' ' ; r ' ' • i ."• \~*y ( 5 V t ' l ; s i ' I ,tO('i;, ' ' - ' " f^t j 'dr la^i^ae -fi ' i 

• i ! 4!-; c e/, .. ' " f 

i - a ' fj"i r :-f i r),d ^(-pt, n i t h -^n< i f . - ' . . , .• - ' - ^ds and c ' e b i yf 

• f n e l , * a i n ! ' y banded w i t r .rery •Ji1". wavy dark-gray '••-"•-'-

••'• N^; gypsur hand 2 OTP t r - 'c* a! 7b.5 fee t , 5" d i e , w i th 

;• ••:•. - . . • r . i, cliar.ee*;' - - - • 

• f) *"ee*.; an " , hetane vpry sof t and c ' U e d a*. 

3 tp"?*; JP 
•'. tstane blc! 

= 2 . 0 - ^ 4 . i fee* — 

f 7 .3 -76 . f 
76.6-77.G 

7 7 . 3 - 7 9 . 3 

9 2 . j - a a . ? 

8d. ?-?.?. o 

37.G-B7 8 
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ir;h! / fi<tziurv£ .'one 

-• ' •' '7f '|-.i-|'-..rr; •-. ' , , . r , ^ f^ • ] ' . ' , r f t i j - , V,»'T (e 

•icr! i f i " In--',•• "> *i •"0-1er'd*.I,-reddi '>h-:T-jwr . ' . S rr. 

• '" en f 

•-*•' • - ! ' - . * ' , ' " ' • - i . f '•, i r i rL- '^- l i - .h-^.rnwn ' I OR j / 4 I 

' ' >) - i 'S; * J da^V-redd iLh-b^own 

'•M'lfi'pr* "i rt>-.': I i ^ i o n t muoj*. rMrvK of 

/ "i'r, q--.'.. . .-_••- •'•"'. cry-. :^11 ine. ^rrj 11 laceous, 

d f n 1 . ' , , I ' .COT. in.ir.ijS Saudi, hUh S5" dip 

- L - -
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bsr^oie ••': T.-^t). .r.nr. 

• ' . d e r d ' . c - r » d d i $r i - f ) rnw r -

v : * - a ' * - r » T ! ' ,vOwr. J , j P V j , , v e r / f'r? -C f "J '.r y "i f e i 1 ! ••'_', 
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„• .' , ' *.d . .'*T_ *.> • • \"i\ ., " • ;i df ' o , ' !-W ' f.r'l ' -': "*r., 
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• • • • • - r I V M - - } ! - ; ! , ;'.,y b, ' I .- ; o c ' l ' . ' - V J , l V <5 / ! ; , y^c* i ' > - r e d d : Si. -

. - - w ' ' : » W . ' d ' : : : T 0 3 e - - a ' » J - r t • ; • - , • - ? ; ' ^ - ; ! ' j « 4 / i . .;•••: - : : ° r a t e -

• " ' - i " . i - - •';•• fc~ . - ' u i ' ^ - J i , • = ' • • / ' • ' e r / ' • ' • " t c f ' n c 

' ; - ' : ' . . ' '>' t : i i " • s _-r, " " l u * "- J LO s u t r f j , r i - ; i , -•ode |*a*.e-

r . - J d i s - •'•f-^vf •','- •"..'!>; . i j , -,:"'., f •*-•- ; ^ c . d e r d , e - e d d ' s n - j i - o w n 

w S •". : ' , • ' ' ' ' . I ' . ' . n f , • - o o p ' - a r e l y r d " J ; ; - ic ' j ypsu r I: j r - ' ' * , , ' b -4 L T 

tii:-i- .]• ' ' . ; jii-'i ;.'.' • ' e * ' ; ';.-p*.j- - .ck, - i i - s ' i ^ t ' y wavy 

• • ' . < , i * 1 / : • H- ; • : • r p f . f.' ' r~ . • L : - 1 .• j n ' . a ' ; rr.nd i r - i i n v 

•<S. . J j , . : a-c, . •:- ' . ' r~ " • > . > , - r ' - o r . h c r I • 0<-: „ 1 g t • • J . 3 

. T - S / - . 3 ; T / f - y r a / •'-' • ; / : . t : - j l '•.•[>-:>! j » - -' t ' , ' ! i , v t 7 f i r - r - t c 

•' " i .- r y s t t ' . i "•,(>, - ' j U l P d . l a m ' t i a i e c fc; wavy * M r 0 1 1 v e - j r j y 

F e * ' 



i:_no_'jKj_-c log for oorenoie rtIPP-?9--Cc-' 

L1 t^o""ogic description 

. . : . . .«•-(• = s J - " . "3C.3-J3S.7 f e e : ; ' a^ ' -de : ! ' ^L ' i ' : ; ; . - . ' J* 

••:. .-'• nij. ^ fee-;, ' r a c ' - r e T ' : fra,> ior* ?c>r ta i , di s:, ' e f ^ -p - r 

-.r, ' ' K e c «- J'ii Toderdte-reddish-brow ! 10R -,'S) r : «, d' 

'-,- £ *«et ; numerous fragments of I :•;' • - o ' > jp- ' i ray : , v '' • . 

• ' "> "o»e, ? nr lo i c- i n s i zc-, SUIJITJJ- oed a ' • >' i • • ••*>. '• f tvet 

.- • ! .*0' i f , H-jr-t-G'- <i-yay ' / j . f,/ ! , , "a rc , v < . i ; sra lc i.'-f^.s-

:,*;1'V j , -, ! i','n' ]y do I Of i TIC.; 'On! <n. t i [,f- ' •-•y ••:.<-' .'or ;.<i', — • 

,/i%y i r <i c lay r ^a t r i / ; gypsu". f racpe'"-s, ' , qh L-'J ! i ve-^jray 

"•.< 6 / i ; to o ' i vp-b lach !5V 2 / 1 ; , white 'N9; , '>onp ^oderatp-

fedd'bh-i.rowr ' 1 OK C 6 ) , 1-CJ r t " ''• "-- ' f . ^uLrowlpr j t t 

r-Qjndea; wither a moderate-brown (5YP 3/4/ to ^ r ^ / i s ^ - r e d 

TOR 4 /2 , clay mat r i x , f i r m , soft - - - - - - • 

'«c . i r e - - - — 

. a^, TOdera*.e-reddish-brawn [)Q3 4 / 6 ) . so f t , f i r r , r ' l a h l e ; *,izr 

rr3yw.% of „ M t e (N9) to C d o r l e s s , 1 i g r t - c l tve-:jray :';V £/ ' . , 

3ypsu", rounded to subrounded, 2-6 mrr i r s i ze , posS"b'e al ienee 

frag-.erits of "-oderete-reddish-orange (1CS 6/6) ;r> G'"a*-<]e &ow-

h a l i t e . 2 ri-> to l c T , rojnded - - • 

jypsu"", 1 ignt -c ' i i ve-gray !5V 6/1) to oliwe-g^ay !*>"' " ' " ) , co lo r less , 

scr* o!W&-olack '.b'i ? / " } , very f ine c r y s t a ' l i n e , n o t t ' e n , r.jn-

e^ous, i r r e g u l a r , wavy, laminae, 1-2 mm tr.-.ci of zo'irzi-ir.;i : o ' o r s ; 

two zones 10.3 and 9.2 c~ th ick . respec t i ve ly , of possibly a l te red n:rn-

'5_R 4/6 j to Tioderate-reddlsh-brown ' 1 0 f i 4 / e ; r a l u - c c f ^ A ^ ^ ' f 

at 224.0 and 225.3 feet 

jypsum 1n a clay mat r i x , same as u n i t 197.0-206.7 f e e t ; block of 

cale-reddlsh-orange (1 OR 6 /6 ) , white (N9) gypsum, very f ine crys­

t a l l i n e , arg i l laceous at 232.8-234.0 f e e t ; discontinuous band 

of a l te red p o l y h a l i t e , 13.3 cm th ick at 236.0 feet 

Gygsur, -noderate-orange-pink (10R 7 /4 ) , white (N9), some color less 

to M'jnt-gray ( f l7) ; very f ine c r y s t a l l i n e ; f a i r t bards of qypb.r,. 

?-in c- thick; pits f i l led with recrystallued gypsum; two 
iC.es 0 ' rec rys td l 1 i jed co lor less gypsum, T.edi un-tc cca-'se-

c y s t a l H f i e at 240.3 and 24 ' .9 fee t 

Clay, dark-reddish-brown f 1 OR 3/£J, soft - - - - -

Clay, sa-e as above, w i t - ^••".erous co lor less n a l i t e c rys ta ls 

i a l i * . e , Lc lo r less , * i t n noderate-reddisn-fcrewn [)on 4 / 6 ; r i r>t; 
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Ai/v\.M/A \ '\^^^JA A. 
Lar.be r t 

I:ivc-5 ti-;a t c the .'Pit^re and 
- verbur der. S ubni donee i:, the 

• rob ] r 
['<--.-:-'ii-; Mi/pr.̂ . L *:a of Perria:. ;•";:::; ̂ i I t .:" the r-_'noar. epoch :.:. 
nojthr'isLcrr: Mow Mexico's portion of '.he Dei av.v.re Basin are 
-.: ,"? fr and near the surf 2L'c !jjC(i-.ii'j o: haMtf.-'E a.preciabit 
s', i JL 11 i tv . These deposits are pres..-r\'od at. depth where i'h--
overburden rocks' permeabili ty is low enough to- prec1ade the 
exposure or" rock sail, to sign t: i::an •;. amounts cf c ire: J a tin-1 
:ioI uti or.s wh Leh are rot sa tuna ted with sodi'irr c:;]cr:^c. V.'h •"-.". 
the overh'.ir.'jen bcirri'.r is screhov; breached , I* 1 L.:•;': s ma y ~~ r<: 

f:ji:ily reach the sal:. Tho s;,.' '. d'.sso 1 ves , is renr--<*ed, aod 
r.];r. o-'orbarde.n colla; sei: into th" va.! ,~pace } • r t ,->y .a rosu! '. 
">f i;alr removal. Corrmor.ly this c1'. Iap;-a-- is expressed at the 
surface ~,.s a set of features raoh a::: sinkholes, and a karst 
L:.; i- .:rafihv rerr-.i n i soon t of 1 i mos to jr:e terrain develops. Since 
the most pruva] ent soluble- f c k s o t the Delaware' Basin a ve 
hali to and an.hydritc, not limestone, the re La ti cms hip between 
s"i L t d i sso 1 u t ion and subsegusr. t devoi opiv.on t e1" ka rs t-1 ike 
surfa :o fe itures is not a 1 to-'ether wo] 1 defined. Whereas 
] i.-u.-c tone is but sparingly soluble in meteorica 11 y-der i vc.l 
water, and spectacular sinkholes may be observed at the sur­
face i n sr*ne localities, s inkho les which might develop in salt 
it depth are obscured by the overburden, which has since 
collapsed into commonly chaotic rubble, particularly near the 
surface. J.n addition, limestone has greater n .^chanical 
strength Mian rock silt, and has greater potential of main­
taining a." --v(?n sinkhole than salt, which has a tendency to 
self - sea I under overburden pressure. Gypsum (formed from the 
original anhydrite by interaction with near-surface groundwater?) 
is : nteri'ied i-i te in solubility between limestone and rock salt, 
and plight m'>re readily maintain a cavity than would rock salt. 

An additional complication encountered in studying karstic 
features in southeastern New Mexico is the climate. The sparse 
vegeta tivr- cover in semiarid karstic regions leads to minimal 
soil stabilisation; 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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•': ;-*•-:•'.•. -issoc i J ted winh subsidence over mines ana cataclysmic 
; ' .; .-•. .•-: .sodus 'such, an orcurred at San Eir.on Sir.)-; i:. hiF-'orj 

'- -•• ' : - '.".'VJS'"- fractures were quickly filled by LI' . ir..-: i- .:.-. 

.'. :.:•;:'-;;••,' concern ::or u ^radioactive waste repository in :....;.;*/; 
• . . L is lor.'r-terrr. irite=:: ity r, f the salt itself. In vhc? •• ;St* 

t:.u WIPP site at Los M-danos, a zone of apparently active 
::.;j'']'Jiicr, of salt has been identified near the top nf the 
:-a ' jdo Formation (about 1300 feet or 400 meters above the upper-
:•.' sv. horizon proposed for waste emplacement) at the wester:. 
: t:" : :-:;•"':• y of the proposed 30-square-mile land withdrawal <*rea. 
'.•.'•:.-rc-.j;-; ..-, nnal1-scale karstic feature?., are developed in thit-
;:(.-», ar. 1. evidence for dissolution in the area is based er.tj reiy 
:;•- :. r wS^rfrcL borehole data, a larae depres; ion called Nash 

'. : :>.- is developed to the west of the area. E>ploratory drill ir.-j 
f-r potash in Kash Draw has revealed the removal cf halite in 
• ho Hustler and Salado Formations and the deve lopment of a 
- • rmeabl*- brine-bearinq zone of residue of dissolved evapr.ritcs 
•:.::. led tiitj "brine aquifer". The brine aquifer was probably 
•_•:- o- mtorrd in hole PI4 on the western margin of the WTPP area . 
yet the actual topographic edge cf Nash Draw is no closoi than 
":.o mile west cf the WIFP land withdrawal area. Thus the 
-":--. '.''"-lopr.ent of Nash Draw is shrouded in mystery: what has been 
*_:.•_ relationship between dissolution of salt and subsidence or" 
•. v-r b .rui!r. in Nash Draw? 

v.'hriL fire the implications (regarding WIPP-horizor. salt integrity; 
of fluir? movement, dissolution and subsidence involving salt 
.iij-'.'c- the WIPP? And how do these implications relate tc safety 
•:&.--cssr.er.t of WIPP through scenario? involving the supra-Salado 
rocks at the WIPP site and the ability to carry radionuclides 
i:. the! r aqui fers into the biosphere? G. Bachman in VSGS Open-
iilc report 74-194 (1974) estimated average rates of salt 
dissolution in this area of about six to eight miles per r.illion 
years horizontally, ar.d 1/3 foot per thousand years vertically. 
i: these estimates are correct, further evaluation of Nash Draw 
i ? unnecessary; it would, however, provide confidence in the 
ear 1ier estimates. 

An vj.:.: ;onal concern is the region that mast be controlled 
-.round the WIPP. Currently, DOE prescriptions specify control 
of •;•. two-mile radius around the possible WIPP workings. Within 
this zr-r.'.j, various degrees of resource production will be 
allowed. If the effects of subsidence were understood and of 
lesser consequences than allowed for today, greater production 
oi potash and hydrocarbons might be acceptable within portions 
of L. .e two-mi io zone . 
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' j j h . ';-_,i.. , ::u- U' \-\/jr.<- f.'.\ii. c ; a e j :ess]':r. >•'' ' <• , • ... ' 
nife, is t:..'iL. ;r;t. !.>• haw. <-•!• . : i n-n ted by sc-e - -.!,;:-, .: :•:..: 
surface e-r-3::i~:: and ,- .;L\ ider.cc 1 nd ] r...': n-: — :':-, rfaw •;: w:;.: .-. 
If the process ;f rV:rr.3: i'.- Lr. overwhelr. • :|- 'M '.si^r, then 
potential for rcnw.a1. of overP'ir.u:. a*. 'he Wi' W •. o :: : • . : .. 
about the r..info as ;t has been ir. Nasi. r>rav. '' , !'i.v,:«.,rr, . • h* 
process i£ overwhelmingly dissolutioi ot salt and c'.i;:/*.1 

overburden, the potential exists for the dove".-ipr.er. t. o! a - -t 
system or sfratigraphic ar.d hydrnlog.cal re. I •> I T S ' i . . : • '. : 
Wli'P, rruch as what has enveloped :n Nash rrav. /• 1 ire.:. : ".. , tt 
is no conclusive way nt daf inir.g an mstdf^: LO. JS rjle i • : '->.•. 
of Nash e .-iw toward the WIPP site; thetef.nw, the only ai-'r't: 
is to understand the processes, which :.=ive resulted in :.'•. - ' 
ar.d i r.oorpcra tc their ir.ri jcatior.:" ir.'.-* the rr.n thfc.Tia ti o :i i r •* i».j 
e'forss directed toward safety assessment ii.-.-e.lvirK! the '%. ' '•: 
sit'-, in ..;oncrai( and radionuclide os-ipe an.: "'icratin.n i :• 
particular, 

First, the Nash Draw program is a series cf core holes, .-.hich 
will be qeophysically logged. This operation will obtain data 
to serve three purposes: 1) reveal the rub-surface Nasi". Dr-i..' 
stratigraphy at carefully chosen points, 2) reveal the relat.io 
ships between the subsurface structure and surface features an 
deposits, 3) reveal how much halite and anhydrite ior gypsum) 
has : een removed by dissolution. The holes will indeed be 
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-face features which s^one-s! 
'. : t s,.::,r.'.:rf.';rf- r.-i? - •'-'.on :-• 1 

- j r f a c e f e a * ̂ i ̂ , ar:r: w h e r e J:.-:.; I 
various dGcre-jf ' -3) . Character.: ? 
round ,1'. sitc-b ha"uv.: e:-:perioncod 
• : - :. wi L 1 ai •';>' r~r the do ter." i :.- • 

t!".l'L*<J .i^ta rr-;;;; o;;,,.;;: .= H h o U l I 1. ;'. 

3eco;.i;, the Nash Draw t: roqrar : .-> •• 
for ;;etrograp;,ic and ococherica". e 
nocticr.s of recov.-j yd i i.;uk wi I I .. • 
: i ssol at ion prod ac Ls or he de1 •;• - .; 
•.-.•hat was dissolved and what ret.uii. 
••:' .: i ssolution reniduco: and ce; .„•:.;: 
voopnred with those of :ii son! u t r .:: 
; :"-.-;rars, such as the- O;K- to irvoo 
•::.:r.:ioys (oft called "oarstic d-,- -
"breccia pipes") . Cor\:>:ir i sons oir. 
a:; J cemented rubble ch i rr.eys n^ v • 
f or~a t ior.. "ecchenica I analyse v o 
constituents will reveal their de-;i 
':roun dwa te rs , and poss i b2 y an a':t '. 
: er.-.eabi ii ties toward fluids c m :•. 
the second proqrarr objective ::-; s-i: 

Third, the Hash Draw program wall ;-eo ••• •. i sc: • •,' hyuroio :y 
noles. The "brine aquifer" under] yin<-r Nash D: aw has been 
attributed responsibility for much of the dissolution and 
collapse observed today. The same "brir.t. aquifer" :ias been 
cittributed responsibility for carrying raaionuc 1 ides should they 
escape from WIPP to the biosphere, allegedly vj._t the seeps at 
Malaga. It therefore behooves us to understard the notentio-
n.otric patterns, permeability variation, and f'ljjj i i.-.:\ i i i i -.••: 
found in that aquifer. Furthermore, 
scenarios for radionuclide escar-- c:d 
rent from. WIPP into Rustler Fcrr.a': ic: 
aquifer" and out at Malaca. It also ; 
the hydrcloqic relationships between 
the Rustler water-bearinq rockn in Ni: 
understandinc;, crocrar. ob~ect±.v = • J 

s r . f c r •; a s s e t - s r .e : , i 
r - i f i t- :- '.;--.• - i ve r~ 
.--•-s i:-.-. • . rr .v " b r i 
o v e s .J." -• Lc u : \ J o r s 
• ' b r i !-••.-• .; ::;: f o r " -:-. 
: av. . ••:. i :•:': : ! . t r . 

" - S C - - * :. 
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For l i n e a l yoa r I ' J 7 & , f o u r and p o s s i b l y f i v e .N'^sn [jr-iv n,..r •-; 
havu bcr-ii p r o p o s e d . I t i s e x p e c t e d t h s t t h e p r o u r a ; .. ; "! 1 
cxtor .d t h r o u g h the- f i s c a l ' / e a r 1979 , w i t h up t o nine- a j d i ' . i f . r , 
ivd «' * n , l o ' i . r . ' . i c r r - r / . u r c r ^ t eo r 1111 nq . The S r h l . s i x Sri; rj;; ; .• 
J r ::a tt.-d ~i:.a i ion t i f J f id j r "".*r.i i .r . ' ; t o ne,-: re. r;t named 1 ̂ n"r -i. -' : 

S l r t -TZIS-p- l l r. 
3 J')-'; . ^ h - R -'o 

r a w r r r d •--:... : 
i ' 'M.yn L: f.-r Pi-

: . . w W e • ' 

I - : : " C • : : I ' M ! p i : ' - . • . 1.'.- ! •o : S i . - . i l a r t.", '.\P 

• ' " . ; r - ' 
• ' - ' ' I ^-i ; ;'r.' : t - :-

'•, corip: 

.-•:.>-i ! i ; 

• . I r s di 

P P . -.-ii-k^r b<?-i. 

' _ ' - < . J U f l , : • i ? s ; j c j t i v c ! y . A ' i n •;' : '̂: i c prr . ; V.\r S : S of feDCh 1 O 
i ; ;-• -ii-d Pv V . ..'-. r..-•- "fP ;-r: • -ir t.-. -Jri I - ir.p: e 
; . . i r. i d r i i : :n,-., r e s : ? ; ' . : • • i *. •.. .'e\'3 r>r: i r ' . . ; .-. Pr ;v v.'± 1 

, . • ( . ; , | ; r. - , * ! T.; y r.' L : P r- . _ -'.f C! ! . ' : ' : ' : ' . ' • . . - . : : . - . ' 

. ' , :a:'.;'.a , neu ' . i -
-. •. i-e o b : a ir. d " 
lor, ' : enoarjh, b ; 

• i:: h or o r e t a t i o ; 

r.: d o s e . 

i 

-.. n t a n a 'J l/*i i n c h c a j i ^ ' - and ^unon*. i t t o Lhe r;-;: face . i- .ch 
n i o the r . r-econeti a v a i l a b l e f o r h y c r o l o q ] c t e s t i n q and mor..! t o - -
:. =. i: i rh h o l ^ w i l l the.-, be s u b j e c t e d t o t h e sar-e s o r t s of 
roa tmc : . : i.. l e ^ c r i c e d jr. 3M:h 77 -14 ' ' : ! . I n f o r m a t i o n so c b t a i n e d 
; ;c l jvhis pi ezojre t r i e p o t e n t i a l s , p e r m e a b i l i t . i e s , n u i . ' i U r . m s t : 
1 ' a ids and th-j a o a r e e of c o n n e c t e d n e s s b e t w c ^ t h e R u s t l e r r ^ c k s 
:. 1 t h e " . : - : ..r j- .pii for . " : r. aHdi t 10." , w a t o v ~ . o p l e s wil ^ be 
r. ; \ • •'£'-•: " • ;ii t e r : d r.e thi.- i :~ r. r : -7: r. s ,nd r o b."1 i n d i s s c 1 J : ion . 
;.•-• e n r t ' a r-1 w , i t o r - b c a r : ; . : n-:--::- c ";:. be ar . . i lvzod f o r p.-: : s i t y 
;.d r ; u c i i i c - s o r p t i.or. a: f 2 r. L *. ••. The r e s u l t s car. be i r . p ' . o r f . n t e -
:: rT-dol 1 n :̂ u f f o r t s : i v s j n : ' , : a sf^e snir-cr. i;, an:: p roa ;? . : - ' . ! . j e : f . : v c 
M wl 11 n "jve bet'T-. ba ' ' o f i-:d.. 

• w e l l .is m o d e l : : : ; q rour - . Jv .^or riovci'-ont r i t may be advar.Latiec- as 
, .T t t G n p t t o ir.rjJel Lhc di s s o l u t i o r , t h a t mi nh t g o v e r n t.he 
: ta . ro devclowfnor.t of h'ash Drav , one-.' t h e e v o l a t i c n a r y r e a l t i o n -
; i p s a.nonq p r o c e s s e s ir. t h e c y c l e : d i s s o l u t i o n - c o l l a r so -
a c t u r i n n - w a t e r e n t r y - d i s s o l u t i o n , a r e u n d e r s t o o d . 
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'<-••-•::••-> • '•'S:jLi(: Chimney Invent ic:at iov.r, 

i. !'-•-: ?:ill "::",i was encountered dt. *-ru- 1' •• 
: ' ' -:SJ"i *'.•":ne by Mississippi C h e m c a i Cf-rj-or.;!; 1 
*. • to a chimney in the Salado Forr.a r_i_;.r. til...--; v. 

-.e:.teu Lrecciated roc) belor.:jir.:; *"-' strati <:ir 
: • J - •• rly a breccia-f ii: ec chimney w^: enc -.;:. - or 

:.•_ :r a circular hill near the Weover '-'.mo. '.': .:: 
",*.r,er c-roi sion-breached domes such as Vino's ':: '. 
vi cir.i ty - f Nash Draw; the subsurfam express: on 
. : vi rt jr.;. ;y unknown . Recent geophys: n\\ s.urvcv 
.'.:'.'*.• :* ••;-.•;;: ed that nany of tnese comer;, : r.c • '.;::: ;• 
', •.''.- ;'. u r jr.d ;i i 11 "C " , are assoc i a ttd v/i t :\ '''•"•:-•. 

" :.e :-:_ch resistivity low, without ;!"Svi.;uoi:p .̂ u 
:;•'::•: tec-:": reported in section 17, 722?., Will'., .r.s 
": re a . This suggests a local i zed i r.c re a so \ p. • 1 u 
: ':>. ar. : possihly a local porosity nifjh and v.; • 1 
•...:. r- f the resistivity low as a possible :iuia-
' - • ;:: iv.rp.s of fluid movement in evapcrites :irc 
:.±.-:t I -'-.: on and collapse. O.ico the initial re:;: 
:• : I'-ition of the section 17 low is c\. rrobcr.tr 
:.;vcy ( v;:?P borehole 413 will be drill*.?} to dot 
:. : t arc- o I the low. Should the low prove to be a 
:.'-ir T.e surface, a decision point is defined, r 
•:r- fui . r.ves tiqa t ion of the nature and proper v.i 
. •_• :'. i-j;. 17 feature includinq a deep exploratory 
*.' determine the threat, if any, or 2) temporary 
'..;:; x 3 while WIPP 16 is drillad ir. another re si 
'.-.:. 1 ch r.i.r-.t have a brevched dome, or even la one 
•-.."L.'.to.; rubble chimneys, or 3) site abandonment: 

•i--v;E ro.mrdinq threat of such s f-?;;: ;ri :.. • KI7T 
r.- ver to be understood. 

:"-;,v. Id u decision be necessary, the most scienti f : c 11 1 y 
c:-:i o.iiur/. yet intellectually conservative approach is option v2. 
Lxrerience in drillinq (and perhaps instrumentation, development) 
r:-lined from WIPP 16 in a "known" (or at least strongly suspected) 
r :h! W- chimney will bo welcome v.d -n the T.sito r-*?si s'vi vi •*--• "1-̂v: 
. r revis; ted to investigate it in detui "1 . 

/, proara:: for WIPP 16 in the case of a ' krr,v.-;r." cr. irnev ;̂,oi;' .: 
cons i ic: the following: inferna t ion re'pj irement s : 

i. Recovery of core from, as many porti'::..; of the structure-
as possible. 

L. !-:•_-JO very of representative analyzeable samples of ary 
1 v;..ids encountered . 

'..r.i -;';' -v.-n 
. :io i ;-m 1 1 c a 
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Recovery ••.!" r e p r e s o r i t a t i v e a.-iuly /.uabl t- sa:v.!. e?-: of a r c 
t; 1.^5 r.r.covri^.orGd . 

The o r u o r . to make L i j i t u determine t : or.s of permear. ] 1 i hi t -
to I i-jur:.: and d i f L ^<; ! c ; coeff ic ient : ; - for n o s e s . 

"v;LGrr i :. • t i' :. • >': '..!,o resE-rvoi i r i vv., i f -" ; , rd" l • ' ; . • : " 

; . :rc; !-.-te a d e ; / : : ipt ior. of the physic - 1 , cr.r:: ]-:ai 
d q c o l o q i r a I p : o p e r U e s o r l.he s t r u c t .ir-" : ;- i <. 
ac t ii"-"iLI y obfcji nanle . 

>'ti\ w\ ' J O I . ;i ':i '.. ': J t 1 or.!-; : 

::e •-•!" -i ;r I i . r i •; ah J '- t o po:,L I r a t e : . 0 o . ; t 'JOO'"- f o o ' 

!.':'.: loyrr.oov •.( L>i <-;wr.,jt . ^ revon Le r s , f u : : H i e t o c t i : - ; : , a , it.-
-inJ c - 1 le- t - ior> - / s t c c . : ; . 

o^nr.it'. , ;>-]'n;vi, r n u t m n , side.._i:i -tP.d c-"i 1 : : ' r, sonic :' 
:-os:; id. 1 *.j. 

The o; I i-n tr: r.ultiply complete the re^'iltir.q hole(si 
for hydro .-v-ic testir. J. 

J- is de.Si. ai,]" that thin nol» he1 drilled -e a TlepTi at which 
ri'j rore crecciated rock is found. Should s-'lid rncK be 
*. r.c":ur; ttji'-;.i Jr. the reef complex, it Lc recornnei.ded that the 
:i< 'e bo cisod d iwr. to the carbonate for hydrologic obser\ at'.a: 
Hydroioqic ooservation (includinq water sampling and piezone'e 
ir. flu id-bear iny zones of the structure itself and in " be J roc h 
and in neirby recks will help to determine the degree of rcn-
nr .*' cdnesi" of the structure with aquifers of reqional exioi.1 . 
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amlyses of core recovered will allow cor 
' :. d . ssol u': 1 L 

rcvi . ;•.»'. ' on:-: , a-scr ibod 
*. ••• :GO::I -JT . cal analyser 

i :. in rac t ion hi story and a 
t vide a:i indicati on of :. 
.juir hos_ rocks, he loin-: 
-. such structures. The i 
50 bo coroared with Hill 

.rl-

oi . a l <• 
at- account fluid rover.er.i, 
bo ?v-! ' ;L 'd for the potent 
.' . The. should .; ' s:. br- ov 
I'.r-.jry pattern of dipsolut b 
b-.* be genoricalJy related • 
''-'• nsoauently, i' i? dr.^iri: 
^ 11 ty of the s'.ruc; an-. '.- : 
-:.ily for development of '•>• 
: in the explore, t ion ('i t.h. 
iro. 1'iqic relationship:: Lo-v;c 
sbo aid be understood in orb< 
>-:ic r̂ oael for ris,-. assoarr^ 
Lves will have been met icr 
.•:; and those di ssol a t î r. : :'• 
•• •:-:.centered in tiv- :;-•:••. : 



HYDROLOGY TEST PROGRAM 
WELLS-WEAVER 

<ss> 

WIPP 

30 SO. MILES 



^arrlia Lahnrstnrioc 

":to.'ia fo- WTPP 25 Thiough WIPP 30, and Their Qua1:!:',' 
A."FLJ ranee 

nr.fcrer.cr-: S. J. Lambert to Distribution, d ;•-"-. 6.-'B<'7 8, " 
Programs to Investigate the Natu:-- ?.i:r' Ef f-:c! 
S a 7 t Dissolution and Overburden S :hsi rier.ee : r. 
Vicinity of the WIPP Site" 

:- - r.*"-n' „ r ',.;;pp 2"; th-rr.igh WIPP 30 are : r.f ormai 1 v kr.a-- .- '•;:.. 
-. • rn.ic' KDS . 

F: - .s t , r h e ? e are a series of core holes to be gcophyslc \' ' •• 
;ogged, to serve three purposes: M ) reveal the subsurface 
::a?.~ Draw stratigraphy at carefully chosen points, (2) rpvir, 
rhe relationships between the subsurface structure and s u r f a o 
features and deposits, '3) reveal how much halite and anhydrite 
-or gypsum) has been removed by dissolution. 

Second, these holes a'e a source of natural geologic materia' 
for petrngraphic and geochemi ca"1 examination of products of 
dissolution of evaporites adjacent to the WIPP area, for 
studies of age-dating, rock-water interactions and related 
phenomena. 

Third, the Nash Draw holes are to become a series of hydro]ogy 
holes to provide the modelling (safety assessment! effort with 
data regarding dissolution and groundwater flow in a 
net-,' oc - cal ly complex piece of territory, between the west 
horder of the WIPP area (Livingston Ridge- and the Pecos R•••••:••_•, 
:rf- r-.'-arest permanent surface water accessible to humans. 

locat icr.s 
T'~e 1at9ral location of each hole was selected by the Water 
Resources Division of the United States Geological Survey. The 
precis" location of each hole is governed by the surface 
feature it is designed to explore. In general, a latera 1 

2 9, 1078 

l<. D . S t a M e •• 33 

M^'^ ''̂  4^"Wt 
7. Lambert, 5311 
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-yn-.r* -'-. qr..',or ^p v " : ; n-i * •-- ar 

; • a n *- i r i p r; -
p i P7r,rro L r j c •: n '. 

rarr.p : n;_ 

pi o-irar 

;•" i ! ' - o r* - 1 r^ ' . - '^ ' . - '^ry - w l h ~- : -: ' r. <•!.- p r i : - -;

 ;-<jm*-r- -••'' 
•*• one f I""-)*- '. : r h : g ;" " v r'n ~ i r ri b ] *? t n f A ;• ' t i r e ^ ' -
i r v ° c t i q a t i o " of rock? assoe i 3 t.e<i w i ' r *.*v:;por i te 
Ka;"h D* aw. H^w^ve**, t h - (?xpiors f".'-*v r-a'.'.np of f-
raKcr acooun r of the* fact - t h i t g^o loa co ' -opd •' • -r , :- in *•''.-
he-y r-r ?> r ̂  i rrp r 'V : "••'• ^ y k mwn , .in -] x ; ;:'- * rv-)*" he oo.-''l J v -̂ t ^ 
t - , - , r p - f ) . ; o r r . ' " . ' . T P. t h i f . M F C , C ^ r n O! • ci'.V.f-n S r '0 ; . ; ' . : ; . -
dof' i ; ir^'--^.i accor j ' . - r ; to ac^na'' p i . - ' r ^ r ' .":;'• of r^o'">,'-•* ' , -m • 
or : g • n i-~ p t- r:-; c-i r^cove-rrfi -c>- * s: au 1 •''* ) <•• ,-ippr ox * rra te I , 
rif- te r x • ner' t h r ~ JO V cnrr.'r- inaMr- rs of -.(• ; ,? r f 'C r r . : q jes , ir. ' . : !u' ; 

q*>opwyr > ca 1 ! o c r -m<i comp.^*" ? ?:on *> th ?-t rat ? graoh i ca*M y 
'"> c: : i v;.'' en *: c o r e- ? f r ̂ rr, o t b p r .h-o^os. 

"•j"M v e hanHlpd :r. accordance v; i t r, e s t a M i phed Sanrii.j: 
T>--,, The.~' qcnor ; ! 1 p rnc^ -u r ^ i - have hppr, o i v o i M: tK>> 
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. D. S t a c k e r J..9 7 8 

.j t j on f i'or. K . 
i ̂  id oo'-ra fc i on 

Geophys 1 cal Logg j ng 
'i'.-.ree kinds of Information are to ' <"• 
'ocging: 'I] maintenance of stra'-'cr 
; dor. t i f i cat i on of rock types in the h 
core depth.--:; (2) ident i f ica t i on of f"I 
c_« I : tac i ve evaluation cf relativr _i.. 
:.;,virOi oc : c i nues t iga t ions ; ( 3 ) tods-:: 
5m :r.d-wave velocity, to determine <">'; -; 
r oc-', to aid in the i nterprera t i on -" : 
Nash Draw, if any. For example, th<-
rr : gh' enta i 1 density, natural gamn^- , 
Tr.r- second kind might enta i i K > : n , •'.. 
*-.; '. r d < incl might enta il sonic and jr-

All the holes are to be cased to at>o^-
sa't ''past the evaporite r e s i d u e -=,-!: * 
Forfar,on}, using 5-1/2 inches .'rr.in:r: 
casi ng , to al 3 ow for mvil t ip 1 e oornp' -•* 
a *- a f u t J r e time. 

Cerren t i ng 
Cerenting of casing is to be accorp' . .r 

aquifers froir. one another so that : 
cross-flow through the cement. Bor. 
wi1] be prescribed later during chf 
a-; which time the integrity of tl.c 
e v a - :; a ̂  ̂  d . 

F:ni Operation 
After casing and cementing, t'1 

fresh water and temporar ily ar 
testing. 

Sv1" : r m t 



APPENDIX H 

DRILLING AND TESTING PLAN 

by 

R. D. S t a t l e r 

D i v i s i o n 1133 

and 

P. 0. Seward 

Division 1135 
Sandia Laboratories 
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1- . ^ ] <\ Opnra t i oris P r o c r a i r of .Sanrii^ r.-T-hs 

W I P P S i t e I n v e s t i g a t i o n s 

•;stjr<> f. E f f e c t s r,r S a l t D i s s o l u t i o n , N a s h Dr-iv 

N-3 ;h 
i on 

iw I,oca '" i or 

W I P P 2 r; "5 , T22S l< 3 O E 
WIPP ;"3 29, "-22S p.3 o i: 
WJPP 2 7 21 , T2:S P 3 0 F. ' -, ' « c 

WIP? ?8 18, T2IS H 3 ] F *v-WIPP 2 9 )4, i;2b R-3-frf *v-wrpp 30 ;3, T:.S H 3 • r: rhr, 
Ihll 

rovr-.: ! zjhi;-.: !ai-<"- r. I r a t i g f aph y and h/.'li o! or; . 
). DiV),1 in o r i i < • r- to rip tormina 'he r <"* ̂  -T t : > -M L bti 

.ict^rPF, r-.i;ilas^ featur^K and evaporate- diss 

Prepa: eri by /̂_- '-_-'.__-;' -̂_- '-^J-^ "C 
#. L>. Stat"' "r\'~ S-Jp<-"rv":7 
D i V i •-: ! o ; : : 3 3 
P i '-• I d F.nq i npp r i nq P r o j -

Aprr-j><-tT' bv.-
H: I ! , /Supc-'vi so* 

D^/ i si on r> 3 : i 
uclear Wast" Technology 

Approved by __J^K^_ / j ^ . J ^^_ 
J.- >v. McKiernan, S u p c v i f o r 
Division 5342 
Nufl par War to Program? 
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Samlia Laboratories 

<•' f >' / /JC^-^^-<-^-

'. • ;;nt-nt c o n t a i n : - , t l . c F i e l d ' 'pv- r,V. i > •;', :-. f ' j a n J. r .•<. 
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INTKOlJL'CTIi'N 

:. - •- J : . t un*"-:i L c o n t a i n s ' i c s i KH c r i t o r L.-S ir.r s i 
.-: :•: i : ,• r ; : : 'hy /m:.i hyti r o l c p y in L: J t.- N.'isi, '.ir.w-.. 
u-.r t -o . - iuc t inK tin- i" it-. (• ;ic t i vi t i e s rt-qu i rud 
in-. J i.dL--- ;>r,'Cfduri.-.s v i ih c r a v i n g s , S:H ; ; r"i c, t 
j ••: u •"-': i:'j,-i i ; t y < r»n L r :i 2 i.: t-syorji : :! I " i t M:"-
i . "^ ' r^ r . j ' i ; j ^ f o r V;?P S i t t - ;-. v.i; ;:.~i L ;; •:: :• f :•:;•(• 
w i t h t h i s f i e l d progrn: ; : . 
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• ! i h'.' Nush :>r-iw, rh<_-r<-
• r !';•-• in t he ' o n - ! 1 ^ : ! 

-^ : r i , : v ? e 

Sandia Laboratories 

/ ^ ^ K A ^ ^ ^ H 
J . l..imh«T», 'is:'. 

;:?P ?.', Through WIPP 30 , : • : . " : r ; . . ; a : . •_>• 

Terror jn-'i ira in sopar ar.*>1 y reproduce-! in Appendix A. Payes 1-1 o" 
;r--; 'in'-! f-.estm-n; program arc- there!-oro abrl -lie'). 
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.r:;jj;tM< h- b o S : . : t J t r , S,: 
!-.'. ;•". C'^::n i n ^ h n ^ . , Ft n i :•: -' 

t ' J i i - r t>v K C C U - I M ] Awi- in" . 

Sc i sson . \>r 
i l l in.- U-> ,iii 
l - T" c: .'• r Li: : \-:.y), 

• ' • n l r . ' ! a n d i n s p i f t i •: t v l 1 In- c c m d ' . i r t e d 
••..s:i;<i!ii't p rc i^ i ' " i : ; . w i i . !. ( ,ici::iir) i ••.: i-rt.Mi !. 
, S.it.tJ i.i i- i v i ; . i • -i! :> '_• I . 

.;.- I ' . IJ . S e w a r d a n - : .: . K. Mii i : r i id i_-r , S o : 
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:-. Inn'- • . . I'. ; 

f •• .':.•»• :r:K ..:.; irt v., p rcv :de:; 

S t v ^ r u , ; ] • ; ; , d ; , i • ./;.• •'•,•;<. 

i 'r:,Krr.'. I •, K i r r:., 
<:.<•: •-•. i r . i r •••.•-. 

1 !•; 7 ' , J'*..-, r 

•••a ••:" f l ' j i s i . - . i~ '... i ! - 1 - .-. 
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I t i r^JUi ' : , 
• ; ' •< i 1 ' r 
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<_•. Evaluate relative permeabilities 

f. Pp-holt- sonic velocity 

v.. Determine elastic properties oi n̂ i-::-,. 
% *' The actual commercial legs select--. : • \>r •! 

will be established at a later tin:, after .: 
"!' the hole conditions Is known. I'rnu-an 
vi;" be found in Section IV.B. 

A'ter logging operations ar.' corapU u.;, l\w 
n.*acy for r-ining casing and cementing. /> 
'-'>'> casing (or reasonable equi val t-:,t) w:i: 
stood and cemented to the surfao^. A prJL.f 
t-. isolate aquifers from one anot.in.-r an;] ;••• 
: i-; tior. I li . must be followed . 

;; :s completion of casing and ct-r.^itin;;, L( 
with fresh water and covered with a tempore 

iian -J.1,' pad a n a s , fill in pits ana leav..-
,;' :-uJunvd for hydrclogical tesLing, 

.f potential hazards 

î 'jal hazards are expected. S O P U snusii ir 
ntiTt'i: though unlikely above the salt. 

http://anot.in.-r


I ;iUl i s hod and th t . s 
• .-'.':' nry 'JU/J 1 i ly A'. 

".k:(. <̂ art i v : t K-.-
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-.v.: uii-.-i.s'ir'..- ' . o r e a s i l i : . rcr. ' . i .ved ' n . 
,• •-. . : ! ( • r i - r j u i r u d , d u t y £.'..• >-• I n : -
w.ihhcti , w ! r i r i ' d . TJ.oy s:;-. 

1, ':[.:i m.-i rK'f'i'l w i t h w u i l i <!<•-.' I '.'. , ,-(r:i 
:..• i , :k.-r . i . • • r- 'A nr . ' i s ' t : : . > .'ir ! ' . ; ; , id 

r i ; i n ; : ; • -wi: V i< r • : c . r 

JS in Lh-.- i-r-l.-r tin.-y it..' 
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iT '.• = : i<: l^gK I r . j ; , ,-* S.'ind i -i r f ; ,n :s- . : r . ! . j ' . iv.- v - i l ! r.w-* v i ; :i t i n 
i ••y. -J i :.-; <•!./. '.L-i-r , or i-si -r. t " .' u s t ! ' ; : L : or.:-, t o I.'JI.';' : : : / (.• " .:-. y.:. 

: I I ' • ! ' ; ' : t l i . i t 

..•',•, : ;••:•' n L v : : ! ;•- v . : : -M-d •;;, : .. r • IK- a J i - ' i ' .M : c . ' • • ;• -
:::<• i>mi I'.-o] s w i l l b e c l i t - r Ki'<! t , , M L - ; i u t t l i t - y .J n - ; n n . ' ; i • .:i: : i . 

[-.:;.! i . n - K T 

;. ii.uri HH™;< It - . ; .- ! 
7,p.i:• • • s t ; : .1 1 o rw: , L :. 

'. i I ^ v ; ; , . 1 ii.(i {.iii";n-::.-,[Ltv. : Nt >:i r r -n l e n s ' i no .-.. ' •.;!.•:: s i ' .y i - ' T i . i i L ' . 
i -ii"'. •• • ". ; ! 1 . • I'MTJ u n 1 H T : . - S ! : ' ; H ::, •: v i :•; o v L - r L h-.- / i •:.•• . •, : i n t i r > • •. i , 
; . v ' . i ' : '.• - . ' I t I:-. : ! l l u ' 1 , 1 , . . . 

;. y j i ; - - •;-.*. w i i I !n W-,-,1 . : •,;!, I ; . v.,- f. i :i (-' i n in K -

: L ; •--' M. . ; . : t u - l » v j . - i l i l ' J - . i i «• p - • , ; [ ! ' . h f SIIT-VM i",< , ] ! , ; r > - . 

' ' ' L I I I ' ! • ; i i 'V. i t i>»[is v i J l K s h i • P : T : 1 I i . i i ^ i i v .-iiv.: :i •_*'.) t r . p. h ^ . - . , 
. ;iL-.-j*i .!'. : in i-11•_• c k:-. w j '. '. n . hh.>wrj : i r ,i ; J i n t v ^ i ' . ' i •••--, . - V o u - L i . ' -;•,-.- . 

! : ; .!«:•. i : : • ' : : •::• c a l i p e r r i m ; . - , uw ruM^v c a l i h r ; i t i : T . s l . t r : : : : ^l.:••.-. 
'{.•'• .'• ! ••:•••!" a n d c a . - i : :y ; v . ; U i n j - , 

t c n . L - u - i v I i 

:•> i •= s h o v r : or , f M I - v ; : : j : p n c . i- '* i ! '. 
v*:[•>•,->•••• c : i : . i t i v c . 
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LOG QUALITY REPORT 

. Log Date _ 

. E*,r 

Log Analysi 

CHECK ALL BGX?S - ACCEPTABLE YE50R 
UMACCtPTibLE NO 

5 « . . e - , - . * e F pt.rcLle -o s * 0 . . . ^ i 0 . « . . . « . . 
L * g . « eior .W. 

A. HEADING 

1. Cs.-r.sJ M*-.-).-.3 ...*d 

?. F--. = .->, IC- l r . : „ l , C(.-Vrr,d 

< f f l , , ^ , . - • Oo*-3 '.-r.—,n Cer t i f ied 

5. Sco.e O 3 n 3 „ Noitd on Head.ng 
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C. VALICJirr Of LOG 
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D. APPEARANCE 
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i Spl-cn St>0'eKi o"d Claan 
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Sandia Laboratories 
aciM I h. 1978 

1)1 st r Ihur ion 

4 ^ ̂C-A^ 
k. IJ. .'.i iMer:l i 33 

ui.pl.-n-r.: #1 to ti.-ld Operating Program WIPP #25 thri. ('30 

i. fnl!<,wU;p -idditiorss and modifications to the- Field Operating 
v-yrnn. f..r the Sash Draw Exploratory Wells, WIPP #25 thru HO .irt 
i'rwarded For your use and information: 

A. K..,.rt'"n {]U) copies of the As Built Survey of the hole 
!"'.'i:]'.'!i should be distributed as follows: 

1. unix. b S: is^nn-Car1sbad 
f'-nlz c, Srhso;.-i.ss Vi-sas 

1- Sundia-*-ai ; sbad 
i. . .indio-S. !l. SI;I: :cr:1133 (2 copies! 
h. • .-.ndi-.-r. I). Sow.-ird:] iJ5 
'. '. :..!i,.̂ -r.'ir;s. Special Project Div. , honver, O 

(.. ' . . b.u !.:.-an, I 'SIJS-WUIJ 
i- ' . M. -> . T , r ^ s - W K r . 

s . .1 . i . r ' v r i ; 5 3 1 1 , S I A - A i h 
:'... Ar. : . : v , -: ', U 0 I J c o p i e s ; 
• ', '. - • :•>:: . , - '-:.::... K n g i n e e r , j - : c s w e l i , '-.''•! 
I . . •r..;, • - , ' , . : • ; , t , Kor.w.-I 1 , KM 

I'. . . k ••• :•..-•.; . a ! i .ogs up t o '. so M . b v . t . i-.-ti t h a t - . : : 
: ' !.; i 1 rN; i r ;: .el to be 2 ? 2 0 - f e e t . 

• :.-,Ji:,:. '• ••'.<!; inj; and St.r.i,;̂  ;: • • i.rcs or".- r 
i n - Uide photography of core at the drill site as so 
:; l-.s' b<- en loggi d and identified by the Duty Cooh-
K fv" r< :t is sleeved for storaee. 

oi all core photographs are to be nadc by Sand:a I.; 
! •.'•.••.:• id a- lo", lovs: 

•• (opios - Pivisinn 5311 
i Copy - C. L. Jones, VSCS, Denver, CO 
1 Copy - f.. 0. Bachman, USGS-WRD 

8-24 
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APPENDIX C 

HOLE HISTORY 

by 

R. D. S t a t l e r 

Division 1133 
and 

P. D. Seward 
Division 1135 

Sandia Laboratories 



INTRODUCTION TO APPENDIX C, HOLh HIS'I'JHY 

The* h a l o h i s t o r y !.*> a document p r o v i d e d soon a f t e r c o m p l e t i o n of t.ne 

i: ••:><.'. '-., an'! , HU L̂Ti.ir i ze s v he r e l e v a n t i n f o r m a t i o n *" ; ; " :ie • :• . . . ' / . ' • : 

p- l,y t h e c o n t r a c t o r . The n o l e n i s t o r y ; s no t <-r\ i •̂••-: r.o r-r::. j ' ' -

r.: -jrrr .in'-v- ; r. e v e r y '!D f a i ! w i t h l a t e r ; nf orrnat i on ir- ;<•. nj-K-r: ' • . ; ; . ' • / : - . 

•;>« er--;. F u r t h e r i n f o r m a t i o n ir.ay be o b t a i nen a s n'.-c-'y.-v ; :.-• : ;•. 

' iini nat i on of the ^r ig; nal da 1 iy t i me i orjr,. 

C- J 



FEN.* 4 SCISSCt.. r,c 

HOLE HISTORY DATA 

HIPP .-<2'j 

SciivJia Lei:. Pt HOLE C/.ploratcr,' 

;7T7 Mdy 

' r . . V . ' !T,L, nk 'C / : ' . ' TLL 
;-.»-'or,Fg- V;-Z-T<; 

! «'.<• • ' j ' ' . 

- . . c' -:c »5E>-,-)»; - W ; 

BOPE HOL^ RECORD C A i l N r RE C O R D 

FROM 1 TO | S>ZE C ! WT FT ! WALL GRADE C PL'C | FROM j " 0 C . F- . - • 

"' 135' C-3/.V : 
C . F- . - • 

ns 377' 7-7/H" * *• ' ' '-V ' \ r',;; * r,.v | 

C . F- . - • 

\ ; 

C . F- . - • 

I 

C . F- . - • 

TOTAL DEPTH. 3 7 7 ' MANDREL DEPTH j c t - - S S . 

- • 

J'JS* 

- • 

_O^C'N3 D A T A ' 3 r p - *•' • : ' A G E ' : • - s = i T f '•; 
- • 

P' TOW HOLE COCRC'NATES = E r c p E s c ? 

s = i T f '•; 
- • 

NON-OPcRATIOMAL TIME OPERATIOMAL DELAY TIME >0RK-MG Tlh-E 

Wc<- R--1 u s 4 dc--\ co . Ee- 'B-r . - l R.Dai. >• • }.'•'• 1^.» C- - ; T - . , P e O ' - . T 

'-u,...i u°L .„ , „ . . • • 0 : -« 

'-
Bail 4 Sun Moidt . l aey t - - • , S^=* 5v - ,> - - , 

'-
L..„.n, : ! ' 6 G d«, F ' -H-J d „ . 

r.on'ng 

'-

S u - . .y dor rf.O. Eq U.crr..n' do r ' -,.B! 

'-

c 3.m 7, Pun ?. Cem<?n* 9^_ll d 0 y Mix F. Condit ion "u i ':.[• 6 j t t Tola- S^»e«~rf«j T.rr, — " -
C.-»nt dor d»r . N3r-0(.»tOtl 0n B t T m. ?J.i -, -
&. . - , d . , «„. 2 p . . e . ^ 0 . D . I „ - - . ",.:•./.„ 

• ' -»ui- s pji i «-i,-r.' cs. '^JIL .., . _ - • .'..49 
d 3 

• ' -

TOTAL '- • i l l do. TOTAL l L _ i ^ '<•-> TOTAL E L - ^ S E 3 ~luE L.Q2=. 
REMASKS 

' Prass i:'om.'."-r> V 11 i or': aofl.13' fSL, laf.f i .44' ! U , Sec. 3' , 
TL7S, R ?9I > I r va t i on 2 .'76.99' 

».„N.. ' . » . 
** CASIIIG i.['. .-.r./n. INTERVAL 1 Pv ""TTrl 1 Incj LO. ! a 1 MnQ < " i ; : " ' ' 7 - 0 3 d . ' 

5.012" ia.no? + 0.6 ' - 11.P.5' .,, , 
4,950" : r .60'- M . I V - 376' „, , 

„, , 
.» , 

np^n, .., 

http://laf.fi
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I-: I J j I ' V j i l . ; 

i lov t .: 'c-nnsyl vt i j i ia D r i l l i n g Company's r i g • • 1 . 

:- ' : . . !(.•• ,.,'. Cut .rj'-c -•••! t h r u "3 us ing 3" She!;., ' 1 i'<- *"'•• 
•'.' . Li i-aned out ; ' e l e V V i f : a - 1 - 3 / 1 " h i t t o 5 ' . , M i / c c v <": '• ! I ' . I -
:••.•;. Made v . 3' x 2 - 1 / 2 ' core b i t on a 5' cere : a - ' r e l a 10 ...' - -
••''. 111r_; =6 fro 1", f,1 t o 1 2 ' . Opened ho le t o 4 - 3 / 1 to 1 2 ' . 

"a::c up 3 . 7 V /. 2. 4 •; ore L i t on a 10' s p l i t core- b a r r e l . r . / . <ei • 
••••7 t h r u «22 f ro : - 12' to 1*32' w i t h 95' r e t u r n s to 3 ; / where- L I I X J I - : 'or 
.-,...: l o s t . Regained- 90 r e t u r n s and l o s t c i r c u l a t i o n a t 9 6 ' . Pens ••••••••' 
•33 r e t u r n s . 

Cut core -'-'23 t h r u --29 Fror 102' t o 1 3 5 ' . Opened ho If. In r - | / " tc • -
.,r. : se t - - - 1 / 2 " O.C. cas ing a t 13-1' . Cut core V ' t n r i . --32 f r c - I35 
1-30' ann l o s t r e t u r n s at U C ' . 

j j t corn ^"'3 t h r u =17 f r o : . 150' to 2 7 3 ' , no r e t U T . i . 

3 n : j l e t e d r o r e --47 from 273' t o 27R' and cu t core •"•'.•"• t:;- i - ';.; :3 c:. 
2-7;',' to 3 7 t ' . Co r rec ted t o t a l depth o f ho le t o 3 7 7 ' . Ran 230 !- l c . s . 
r -u l ied and l a i d down 1 -1 /2 " O.D. c a s i n g . Opened 3.7V ho le ' • ! " • ! ' . 
f r o : 13'; ' to 377' w i t h 95 r e t u r n s . 

f ror . C to 1 3 5 ' . ripened G - l / o ' ho le to 7 - 7 / C f ro : - 13-3' t t - 7 7 ' . -:an 
• res-e-- " M a s l o r s . 

Coi ip ieted l o g - i n o w i t n Dresser A t l a s . Ran 5eis;r. ic : ' e fe re r ice Lo rv i i . - : 
s e i s i - i c su rvey . "Ran S j o i n t s ( 3 3 1 . 5 ' ) o f 5 - 1 / 2 " 2-.Lv, 15.50:-', J -55 
cas ing w i t h 1 j o i n t o f 11? cas ing on t o p . Top o* the l-.-.f-n- cas ing 
a t 11 .85 ' a i d the 11= cas ing was cut o f f a t O.f i ' i i-"vr- g ran- . - " e v e l . 
7 Dowel 1 f l a p p e r type combina t ion gu ide and f l e a / shoe on h o t t o " w i t i : 
c e n t r a l i z e r s a t 3 5 5 ' , 254' and 1 7 3 ' . Cent-nted a i r u l u s u s i : v ; Dnwc-' i 
w i t n 1000 g a l l o n s o f mud wash and 9 La'"--eis o f water ahead o f 25 Sicks 
of RFC cement and 75 sacks o f 70. c l asss "C" cement, 30" Li tepc-z 3 
w i t h ? gc-1, 2 ca l c i um c h l o r i d e , 19-" per sack of s a l t and 0 v 
s a l t d i s p e r s a n t . To ta l s l u r r y volume was 135 cubic f e e t . C i r c u l a t e d 
i, sacks o f cement to s u r f a c e . Cer.ient i n p lace a t 1300 ' -ours . 
Released r i g a t 1600 hours . Hole comple ted . 
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com. RECORD 

WEIGHT 
FF.ET RPM ON BIT 

CIRCLTJTINC 
PRESSURE 
P.S.I . 

FEE! X 
FEET CORED RECOVERED RECOVER 

. 

.0. 

10. 75 

:h.i> 

H.' 

1 10 

! !0 

I'll) 

r.o 

no 

i ' ) ( j 

i r ) i ) 

" 

4 0 0 0 

" 

2 0 0 

K . '• 

/ . ' I 

10 

Ml 

H't " 
-"--~ --' H't 

• ' " -"--~ --' 
• 

V, 

99 

.. , 
1 . -

1« 102 " r " ) < . r , • o o 

.' i 102 !'!)H •• L " • ' 1, 
" • • • • 

1 J * 1 1 0 . 9 120 2 5 0 r.9 :•.•- • ; , - . 

1 1 0 . 9 116 " " " 5 . 1 10,. 

lb 116 118 " •• •• 2 2 . 0 100 

n 118 1 2 1 " " •' 3 3 . 0 0 1(10 

2 8 1 2 1 130 150 3 0 0 0 J 0 0 
C - 5 

9 8 . 6 96 



wirr t i<> CORF. ;-.KCOKU 

WEIGHT 
f.uU. NO. INTERVAL V.-.i'l KFH ON SIT 

Kif l ' j 

CIRCULATING 
PRESSURE 
P . 5 . I . 

LEET COKED kt.C'i'r>\]'Kh P h . 

I : 1 

! . I 

- ' " . . ! - j ft.! j i • 

v : .. 1 ., . . . ? - _ 4 J - - . . 
' ' ' • ' " 

V 9.1 j u:.3 

) . • ' . ) i:"s 9 9 .2 102 

S i i ^ 1 ' 338 •• 9 9 . 2 ! 0 2 

55 J i n 34 7 " 1 1
 = 

9 9 . 3 103 

56 34 7 356 " 

1 1
 = 

— C-6 — 
9 9 . 1 1C1 



WIPP I 39 CORE RECORD 

WEIGHT CIRCULATING FEET t 
.MtKVA:. fF.E'I RPM ON BIT PRESSURE FEET CORED RKCOV«>:, KE!T:VI.= 

P.S.I. 



SURVEY MONUMENT "AS BUILT" 
"WfPP 29" 

SECTI0N.ZL-J0WNSHIP-1L23 tRANGE-£2L-HM 
EDDY COUNTY.NEW MEXICO 

.r.f"V'J"',r."V '"./• r(-/>OS M(A'U.M(.'uT..297fi_99;._ 



WiPP # 2 9 
AS BUILT HOLE CONDITIONS 

AS OF 1 0 / 1 0 / 7 8 

1. 
0 E' 

1 1.85' H # CASING 1 

r 

i -, r-

8 . 7 5 " HOLE TO 13 5' 

364 15' 1 5 . 5 Q # CASING 

- 7 . 8 7 5 " HOLE TO 3 7 7 ' 

J M i 5 .50"O.D. . 1 4 # AND 
>j f 1 5 . S 0 # CASING CEMENTED AT 

3 7 6 ' WITH 1 3 5 F T 3 SLURRY 

i i:u 
( o-

NOT TO SCALE 



APPENDIX D 

LOGS 

by 

S-E. Shaffer 
Division 4511 

Sandia Labora tor ies 




