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1.0 ABSTRACT 

WIPP 30 was d r L l l e d I n e a s t - c e n t r a l Eddy C o u n t y , Mew M e x i c o , I n NW 

1/4 , S e c . 33 , T 2 l S r R31E, t o o b t a i n d r i l l c o r e fo r t h e s t u d y of d i e a o l u -

-1 nn o! n e a r - c u r f a c e t r acks . The b o r e h o l e e n c o u n t e r e d f^cro t o o t o b o t t o m , 

*-h--> Otn/ey Lakf- Red Beds ( 4 4 9 ' i n c l u d i n g a r t i f i c i a l f i l l for dr i 11 p a d ) , 

R u s t J ^ r F o r m a t i o n ( 2 9 9 ' ) , and t h e u p p e r 1 6 0 ' of t h e S a l a d o F o r m a t i o n . 

C o n t i n u o u s c o r e was c u t from t h e s u r f a c e t o t o t a l d e p t h . G e o o n y s i c a l 

l o g s were t a k e n t h e l u l l l e n g t h of t h e b o r e h o l e t o m e a s u r e ac t . 1 ' ? t i c 

*,-*• 1 oc i J-i e s , d e n s i t y , and d i s t r i b u t i o n of p o t a s s i u m and o t h e r r a d i o a c t i v e 

p > m e n t s I n f o r m a t i o n from t h i s b o r e h o l e w i l ] be I n c l u d e d in an inl-«»i-

p r p t i v e l epo r t - on d i s s o l u t i o n i n Nash Draw b a s e d on combined b o r e h o l e 

d a t a , s u r f a c e mapp ing ana l a b o r a t o r y a n a l y s e s of r o c k s and f l u i d s . 

The WIPP i s t o demons*ti a t e ( t h r o u g h l i m i t e d o p e r a t i o n s 1 d i b p c s a i 

t e c h n o l o g y fo i t r a n - u r a n i c d e f e n s e w a s t e s and t o t h e n be c o n v e r t e d t o a 

r e p o s i * >ry . The WIPP w i l ] a l a o p r o v i d e r e s e a r c h f a c i l i t i e s for i n t e r -

a c * i o n s hP tw^en h i q h - l e v e l w a s t e and s a l t . A d m i n i s t r a t i o n p o l i c y &s of 

F e b r u a r y , L98J , i s t o h o l d t h e WIPP s i t e in r e s e r v e u n t i l r ; e f i r s t 

c : s p a ? a I .--i t e can be c h o s e n from s e v e r a l p o t e n t i i l s i t e s , L n r l u d i nq t h e 

WTFP . 



2 . 0 INTRODUCTION 

r h e i n t r o d u c t i o n d e s c r i b e s b a c k g r o u n d in JEorma t ion OP t h e W a s t e 

I s o l a t i o n P i l o t P l a n t fWIPPJ a n d t h e i n v e s t i g a t i o n s ir . N a s h Draw w h i c h 

i n c l u d e Wlpp 3 0 . 

2 . 1 The P u r p o s e of WIPP 

The p u r p o s e ot t h e WIPP i s d i s t i n c t t r am t h a t of s e v e r a l o t h e r 

p r o j e c t s t o r t h e d i s p o s a l of r a d i o a c t i v e w a s t e . The WIPP is p l a n n e d t o 

d e m o n s t r a t e d i s p o s a l t e c h n o l o g y t o r t h e t r a n s u r a n i c (TRU) w a s t e r e s u l t i n g 

t r a i l t h i s n a t i o n ' s d e t e n s e p r o g r a m s o t o v e r 30 y e a r s . A f t e r a p e r i o d 

{5-10 y e a r s ) o£ l i m i t e d ( p i l o t ) o p e r a t i o n , d u r i n g wh ich t h e w a s t e i s 

r e a d i l y r e t r i e v a b l e , i t i s a n t i c i p a t e d t h a t t h e WIPP w i l l be c o n v e r t e d t o 

a f u l l - s c a l e r e p o s i t o r y t o r p e r m a n e n t d i s p o s a l of t ie: e n s e TRU w a s t e . The 

w : ? P p i a a l s o i n c l u d e a r e s e a r c h f a c i l i t y t o e x a m i n e , on a l a i g e s c a l e , 

t h e i n t e r a c t i o n s be tween bedded s a l t and h i g h - l e v e l r a d i o a c t i v e w a s t e 

r e s t a t i n g from t h e r m a l and r a d i a t i o n f l u x e s . T h e r e i s no p l a n .it t h i s 

t i n e c c d i s p o s e o t h i g h - l e v e l w a s t e o r s p e n t f u e l m t h e WIPP. DOE had 

e x p r e s s e d ar i n t e n t t o r e q u e s t l i c e n s i n g of tr ie WIPP by t h e N u c l e a r 

R e g u l a t o r y Ccrranission [NrtCl . Thi z l i c e n s i n g p o l i c y was n o t a c c e p t a b l e t o 

t h e C o n g r e s s i o n a l c o m m i t t e e s r e s p o n s i b l e t o r WIPP and DOE a g r e e d t o 

p r o c e e d w i t h o u t l i c e n s i n g . At t h i s t i m e ( F e b r u a r y , 1980) t h e A * i i r i s t r a -

t i o n and t h e DOE a r e a d o p t i n g t h e p o l i c y t h a t t r ie WIPV site s h o j . d ne 

n e l d in r e s e r v e u n t i l t h e f i r s t d i s p o s a l s i t e - a n ne c h o s e n I r a n s e v e r a l 

p o t e n t i a l s i t e s , i n c l u d i n g t h e WIPP. In a d d i t i o n , . h e A d m i n i s t r a t i o n 

p o l i c > r e e l e c t s a d e s i r e t o d i s p o s e of m i l i t a r y w a s t e in l i c e n s e d 

c o r m e r r - i a l w a s t e r e p o s i t o r i e s r a t h e r t h a n i n s e p a r a t e f a c i l i t i e s . 

A d d i t i o n a l i n f o r m a t i o n on t h e WIPP a n d c h a r a c t e r i z a t i o n ct i ne W I F P 

s i t e may be f o u n d i n P o w e r s , e t . a l . { 1 9 7 8 ) . 

2 .2 The P u r p o s e o t WIPP B o r e h o l e s in Nash Draw 

The o r i g i n o t N a i h Dr iw, l o c a t e d s e v e r a l m i l e s wpoc o t t h e K'FT j = : : e , 

h a s most commor'-y befn a t t r i b u t e d t o s o l u t i o n of u n d e r l y i n g *,?: j i - i e 



fwapon t^ rocks and subsidence of the over ly ing rocks ( e . g . , Vine r 1963; 

Jones , 19^3). The concern with the development of Nash Draw i s t o 

determine d i s s o l u t i o n r a t e s and/or processes such tha t the long-term 

t r r f a- - • t he WIPP may be eva lua ted . Bachman and Johnson (1973) 

r. .- •-;,-,,.: . . v ) a t e r a i movement at the s a l t d i s s o l u t i o n front as 6 t o 8 

ir i .es per mil l ion yeai s s ince the end of Oga l l a l a t ime. Bachroaii {1974} 

--)j:., •*sr.,mat»d the average r a t e of v e r t i c a l d i s s o l u t i o n in the area ol 

'....- : : r aw over the past 600,000 yea r s ; t ha t r a t e i s about 330 f e e t per 

*•<.•: -r / e a r s . Piper (1973) es t imated the v e r t i c a l d i s s o l u t i o n r a t e as 

i:: :r . : 0 ree t per mi l l ion yea r s ; Swenson (in Bachman and Johnson, 1973} 

-• •!*• r-er.rierit ly es t imated the r a t e ot v e r t i c a l d i s s o l u t i o n as about 500 

•*•>•'• p.-r ? : , ! i o n years . Bachman {1976} recognizes a d d i t i o n a l , older 

• -, . -:e:- ol d i s so lu t i on '- n sou theas te rn New Mexico which imply tha t the 

!.'•••->• .ate-; ma/ be toe; niyh over the s h o r t e r time per iod . The es t imates 

: h ' - r o i J t : o n as average r a t e s imply l i t t l e apparent long-term th rea t to 
Ml- Wi PP. 

;•?>• important problem remaining then i s t o determine the fihort-tfcrm 
• •-•': -o; ,-a; S y > rat-es to 3ssess any t h r e a t to the WIPP. The d i s s o l u t i o n 

*: : •' K-curpn mav be ep i sod ic ra ther than cont inuous . The Nash Draw 
:-'-r-sh(! e= w:?r .-S through 30) are a d i r e c t approach to determining the 
- r >>-M'-,<,..•»«; irr> r a t e s over shor ter t imes. The processes can be determined 

:::*..-*• ana lys is or the core ind borehole information. S t r a t i g r a p h i c 
, . i v. ,,,: —.- . f f l ; 3 l trr> a' -cted beds and general time frame. Minera logi
es, inii jr- ^ ".pirn cal analyses ot d i s so lu t i on products may i n d i c a t e process 
I'-i •>.>•-. Hvlr :loc::'- a n a ' y s i s i s to determine i t d i s so lu t i on i s c u r r e n t l y 
i -.: •> :•*- analys is ot data from a l l boreholes may be combined with 
- ••• - . • '. -- •j-'-pfi t . i n t e rp re t tiiese processes and r a t e s . 

- •• a report or bas ic geologica l and hydroiogical data tratr 
.-. •*• • t * ;«r t -M r ,ie ! n w s t igat i on of d i s so lu t i on in Nash Draw. 

.'- :• -. • i. I*1* a i l s regarding the background and y j s t if i c a t i o n for 
.•.".- i • ' - . rr1 in Appendix A. 
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3 .0 GEOLOGICAL DATA 

by 
1 2 

R. P . Snyde r and S . L. D r e J . l s c k , J r . 

3 . 1 A b s t r a c t 

B o r e h o l e WIPP 30 was d r i l l e d i n e a s t - c e n t r a l Eddy C o u n t y , New M e x i c o , 

t o o b t a i n d r i l l c o r e f o r t h e s t u d y of d i s s o l u t i o n of n e a r - s u r f a c e r o c k s . 

The b o r e h o l e p e n e t r a t e d t h e Dewey Lake Red Beds and t h e R u s t l e r F o r m a t i o n 

of P e r m i a n age and b o t t o m e d a t a d e p t h of 912 f s e t i n t h e S a l a d o F o r m a 

t i o n , a l s o of P e r m i a n a g e . E v i d e n c e of d i s s o l u t i o n was found i n t h e 

l . - c t l e r F o r m a t i o n . L i t h o l o g y and s e l e c t e d g e o p h y s i c a l l o g s a r e p r e s e n t e d 

in t h i s r e p o r t . 

3 .2 I n t r o d u c t i o n 

B o r e h o l e WIPP 30 was d r i l l e d i n e a s t - c e n t r a l Eddy C o u n t y , New M e x i c o . 

The s u r v e y e d l o c a t i o n i s 6 6 7 . 5 r e e t FNL (from n o r t h l i n e } and 1 7 7 . 4 1 t e e t 

FWL (from wes t l i n e ) , i n S e c t i o n 3 3 , T 2 1 S , R31E ( F i g u r e 1 ) . C o n t i n u o u s 

c o r e was c u t f rom t h e s u r f a c e t o TD ( t o t a l d e p t h ) of 912 f e e t m e a s u r e d 

from a l a n d - s u r f a c e a l t i t u d e of 3 4 2 7 . 5 4 f e e t above MSL (mean s e a l e v e l ) . 

S o i l s a m p l e t u b e s ( h o l l o w t u b e s 30 in x 3 i n . d r i v e n i n t o t h e q r o u n d ) were 

u s e d t o r t h e t i r s t t h r e e c o r e s t o a d e p t h o t 6 . 6 t e e f , and a 1 0 - t o o t s p l i t 

b a r r e l w i t h a 6 1 / 8 - i n c h x 3 1 / 2 - i n c h d i a m e t e r c o r e head was used t o r 

c o r e s 4 t h r o u g h 44 { 6 . 6 - 6 6 3 t e e t l . A 2 5 - t o o t b a r r e l was used t o r c o r p s 4 q 

t h r o u g h 55 {663-912 t e e t ) ( T e b l e 1 ) . n r i l l i n g began on S e p t e m b e r 8 , 1 9 7 8 , 

and ended on Sep t ember 2 3 , 1^78 . T h i s h o l e i s one of a s e r i e s o t h o l e s 

d r i l l e d i n Nash Draw t o o b t a i n d a t a t o r u s e i n s t u d i e s o t d i s s o l u t i o n ot 

t h e e v a p o r i t e r o c k s o t t h e rtustler and S a l a d o F o r m a t i o n . The work was 

done t o r t h= W a s t e I s o l a t i o n P i l o t P J a n t (WIPP) p r o j e c t s t u d y on b e h a l t ot 

t h e DOE ( U . S . D e p a r t m e n t nt E n e r g y ) . 

A l l m e a s u r e m e n t s r e l a t e d t o t h e b o r e h o l e ( o n l y ) a r e r e p o r t e d ir. t h e 

I n c h - p o u n d s y s t e m . T he&e u n i t s a r e u sed t o t a c l l i t a t e d i r e c t compar i s o r 

U . S . G e o l o g i c a l S u r v e y , Denver - CO. 
t 
' F e n i x s. S c . s s o n , I n c . , C a r l s b a d , NM. 
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Table 1.--Abridged borehole history of SIPP-3G 

LOCATION: sec. 33, T. 21 S., R. 31 E. 
667.50 feet FNL 
177.41 feet FWL 

ALTITUDE (LAND SURFACE): 3,427.54 feet. Datum for depth measurements in drilling and logging 
operations. 

LITHOLOGIC LOG PREPARED BY: S. L. Orellack, Jr., J. L. Gonzales, and A. F. Mclntyre irjS), 
September 8 to 13, 1978. 

DRILLING CONTRACTOR: Pennsylvania Drilling Co. 

DRILLING RECORD: Commenced drilling September 8, 1978, and completed on September 23, 1978. 
Hole cased and capped pending conversion to hydrologic observation well. 

Core 
No. 

Depth i n t e r v a l 
Feet 

RPH Height 
on b i t 
( l b s ! 

C i r c u l a t i n g 
pressure 
( l b / i n : ) 

In 
Feet 

rc^ec 

e r va1 
c e e t 

recovered 

Percen: 

:-, 0 - 2.2 ... --. 2.2 2 2 K'-.C 

•2 2.2- 4.4 --. 2.2 2.2 103.3 
3 4 ,4 - 6.6 -- .-. ... 2.2 2.2 •CC.:1 
4 6.6- 12.0 85 1,000 150 5.4 3.0 i f . ; 
5 12.0- 17.0 85 1,000 150 5.0 2 : K :•• 

6 17.0- 21.0 70 5,000 200 4.0 2.6 6 5 . : 

7 21.0- 31.0 70 6,000 200 10.0 9.3 93 C 

8 31.0- 41.0 75 6,000 200 10.0 7.3 73 
9 41.0- 51.0 75 6,000 200 10.0 8.1 SI 0 

10 51.0- C1.0 75 6,000 200 10.C = 3 93 c 
11 61.0- 71.0 75 6,000 200 ICC 10.2 102 c 
12 71.0- 81.0 75 6,000 200 10 0 ',;.: ic: c 
13 81 .0 - i02 .0 78 8,000 200 2 ' . : 1 5 . 2 ? . .' 
14 102.0-121.0 78 8,000 20C i 3 . : • - . : 74 -
15 121.0-131.C 75 6,003 20: PI 7 

16 131.0-156.0 75 8.00C 225 25.C in f ; - 4 

17 156.0-166.0 75 5.0OC ">;r 

IS 166.0-176.C 70 7 ,C 00 13. r.: 
19 176.0-184.0 60 5 .000 25:' 3 . : :; " 
20 184.0-194.0 85 5,000 175 10.'. i . . . r,: : 

21 194.0-204.0 85 5,000 l o ::.•; i ; i ; . 
22 204.0-214.0 85 5,003 2CC : • : : 

Q . . =; 
23 214.0-224.0 85 5,000 200 ID.: 9 f 9; 

24 224.0-234.0 85 5.GQC ^30 i:..: 9 5 - 7 

25 234.0-259.0 83 9.000 15: 

26 259.0-264.0 104 12,003 25: :;.. ' : 
27 2B4.0-307.0 106 12.330 

zs 307.0-132.0 80 i j . e e : 

29 332.0-346.0 80 ; ; / : : • : • 25. 

-6-
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'ab'e ).--Abridged bozcfrc:* . ' . istory of hMTr-J,~--Co"t ,ri,ed 

' . ; re Depth interva ' . fipM Weight C i r c u l a t i n g In te rva l 
Mr, Feet on b i t pressure Feet Fert Perr.ert 

( l bs ) ( l b / i n ) cored recovered recovered 

'«•':. J- "i69 . 0 90 14,000 300 21.0 72.7 7 08.1 

UV< ,-394.1' 100 14,000 250 25.0 26.2 inc.,-

7-4 J - J i 9 - - 75 14,000 250 25.0 2J.0 91.. 

,-.: -,,;,.,i,:c.o 95 14,000 250 25.0 23.5 • " . . 1 

444,0-467.C 95 15,000 200 23.0 ?5.7 109.6 

i f " 0-487.0 95 16,000 200 20.0 17.3 f !6 . L 

4- , ' . j -512 .0 85 12,000 150 25.0 22.4 89. C 

a 1..J-517.0 85 12,000 175 25.0 24.9 99.6 

-. . ' .0 -562.3 90 14,000 200 25.0 25.0 100.0 

-- . ' j - 587 .0 90 14,000 200 25.0 24.9 99. r. 

- - 7 . ' - 5 ' 2 . '• 95 14,000 200 25.0 19 1 76. J 

• ' . -1-533.- . 90 14 ,0CC 200 21.0 23.6 112.4 

i -;.. j - 6 - 3 ^ 90 14.000 200 10.C 0.7 9" . 7 

• - i ) . 7 - 6 5 4 . 0 90 14,000 200 '1 .0 1" .0 l:.-:.. 

^ 4 > - 6 f1 3 .. 90 10,000 200 9.0 3.8 42 . , 

6 6 3 . 0 - 6 7 9 . • : 90 10,000 200 16.0 15.3 96 r 

" 5 . „ - 7 C 4 . 0 83 10.COC 200 25.0 6.5 

"7 .4 ,7 -727 .C BO 10,000 200 23.C 3.1 35.2 

7 7 7 . 3 - 74- L 75 8,000 200 17. C 8.0 4 7 . ' 

"44 7 -7 t , ; . . 7 50/65 7,000-
0,000 200 18.0 15.2 84.4 

76. ' . 0 - 7 8 7 . 0 65 8,000 200 25.0 25.3 101 .2 

7-7 G-6>7 •- 100 12,000 200 25.0 24.7 93.8 

HL- 0 - 8 3 7 . : 100 12,000 150 25.0 25.3 101.2 

' . 7 - 8 6 7 " . 7 100 12,000 150 25.0 25.0 100.0 

86." ' . ) - .767. ' , 85 12,000 150 25.0 25.0 100.0 

•• ' . j - * l i 0 85 12,000 '50 25.0 25.1 100.4 

>•>•'!.•. Lu!,es 7.5 feet X 3.0 inches. 
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Multiply Eng. l i s ! l un: t t Si 
foot (f t ) 0.3048 

inch (In) 25.4 

incn (in) 2.54 
pounds per square inch 0.006895 

( l b / i n 2 ) 

of measurements made by surveyors In e s t a b l i s h i n g the geographic coo rd i 
nates of the WIPP 30, iay d r i l l e r s in r epor t ing well de^th for c u t t i n g s 
and c o r e s , and by geopftysi.c: .1 loggers in record ing inhn'ie v a r i a t i o n s i r 

rock p r o p e r t i e s wi n depth . 1/ me t r i c u n i t s are des i re i i , the following 
conversion t a c t o r s should be used: 

To ob ta in metr ic ' n i t 
met er (m) 
mi l l imeter (mm) 
cent imeter ;cm) 
megapaacal (MPa) 

3.3 Descr ipt ion ot Borehole WIPP 30 
WIPP 30 was spudded in the Dewe Lake Red Beds ot Ptrmian age and 

pene t ra ted 449 fee t oi s i l t s t o n e and sandstone of t h i s formation. Below 
the red beds , the hole pene t ra ted 300 f e e t of evapor i tee ( anhydr i t e , 
gypsum, and dolomi te ) , s i l t s t o n e , and mudstone (d i s so lu t ion res idue) at 
t h e Rus t l e r Formation of Permian age. The normal th ickness of the 
Rus t le r i s about 460 fee t ( d r i l l hole P-18, Jones , 1378). A minimum or 
160 fee t of the Rust ler has been removed by d i s s o l u t i o n ot s a l t , The 
present th ickness at the dr i l l s i t e may include an increased vol urne *• hat 
occurs when anhydr i te a l t e r s to gypsum. 

Belo* the Rust ler Formation, the borehole pene t ra ted .̂64 teec i n t o , 
and bottomed in t h e Salado Formation ot Permian age. No evidence ot d i s 
so lu t ion of the formation was noted i.» the c o r e . Tha base at Marker Bed 
101 is about U1 feet below the top ot the formation and t h i s d i s t ance : = 
wi th in a few fee t of the normal d i s t a n c e . Addi t ional s t r a t i g r a p h y 
d e t a i l s are summarized in Table 2 and on Figure 2. 

Core was logged at the d r i l l s i t e and a d e t a i l e d i i t h o l o a i c ; c-z 
(Table 3) prepared by S. L. Drellack* J r . , J . I . Gonzales, and A. F. 
M c l n t y e or x&S (Fenix (• Sc i sson , I n c . ) . Geophysical logs were ta*en : he 
fu l l length of the borehole as p&rfc ot the exp lo ra to ry wort. Th.e logginc 
was done to f a c i l i t a t e the i d e n t i f l c a t i c m and c o r r e l a t i o n e: rock u n i t s . 



Tfible 2. ~-Stratigraphic summary of borehole klPF-J.i 

DL'pth interval" 
Feet 

ricwp- | ?,r? Red Bet"- G-449 
t j 5 t l e r Formation 449-745 

Mdger.id Scitxr.ue Member 513-537 

iier-'-d Oo'omr EP Hem&er 631-653 

S«iHado r o m ^ t i o r 748-912 I 

Uor^r nenber 748-J12 

SaH i n t e r v a l 748-912 

'KB 3D1 '*B&2 

•MB 102 "SSa 

'Mb 103 (5) 

Maxinum ciep .1 recorded • 90b 

:Depth i n t e r v a l r tcordef l from Compensated Densi log. 
• Includes a r t i f i c i a l f i l l f o r d r i l l pad. 
"Ha^er 8e*1. 
"Ba'.e of rccfc " " i t , 

1^ bee at t e a " ; deptr.. 



Table 3.--LiZhologic log faz Jorehole MF;'-*: 

[Color designat ions are f r m the Rocfc-Color Chart IGoddard and o t h e r s , 194fl; 
i n t e r v a l s where core was nt, 1 -*LDvered during- d r i l l i n g opera t ions . Dep*>* i i 
d r i l l e r s ' depth below land su r face ] 

L i t h o l o g k desc r i p t i on 

S i l L s t o n e , dark-reddish-brown ( 1 0 R 3 / 4 ) , f i s s i l e , ca lcareous, weathered; ">arts 

approaching mudstone in l i t h o l o g y — 

S i l t s t o n e , same as above; some moderately ^ard • 

S i l t s t o n e , same as above; two greenish-gray (bov S/'i) Tones approximately 

2.5 cm t h i c k ; rock 1s laminated w i t h a l t e r n a t i n g layers of s i l t s t o n e 

and mudstnne; t race manganese t ide s t a J n coats beading r lane., and 

v e r t i c a l f r a c t u r e s ; calcareous in par t 

Nc core — 

Siltstone, same as unit at 6.6-9.5 feet, with trace of greenish-gray 
,5 51' ti/"!} redjction spcts 1-3 mrr In diamete^— 

N O C O ' C -- •--

S i T . i t c n e , g i ay i sh - red (1C£ 4/2) to dark- redd 1 sh-c-'owr (\0z 3/41 hard tc 

very hard: d iscon t inuous , i r r e g u l a r , greeni sh-gray J 5 "• >' c /1 j 2.5-cx 

s i l t s t o r e bands at 13.3 anc 19.3 f e e t ; i r r e g u l a r r>, - t i e s ' - 3 mn w.Je 

concentrated in 1-cm-*hick zone at 18.8 f e e t ; t race xangarese-oxide 

s ta i n i ng 

No core -

S i l t s t o n e , da rk - redd i : ' - b rown (1C* 3 / 4 ) , very naro, cer ta in* , 

interbedded dark-reddish-brown (Ift? 3/4) moderately hard mudstone in 

laminae and beds 2 cm t h i c k ; numerous b i o t i t e c r ys ta l s less than 1 mn 

wide,randomly d ispersed; few grayish-green ( lCcv 5/2) reouct ion s p r ' -

1-2 nr i n diameter. Sandstone bands, ] i g h t - c l ive-gray (5) ' 6 / I j ? 

yel lowish-brown ( 1 0 / P 6 / 2 ] , very f i n e g>-ainea, very hard, 

w e l l - s o r t e d at 21 .3 , 22.S-23.0, 24.2-25.0 . and 28.3-23.P fpp t 

Sjndstone, dark-reddish-brown {10/? 3 ' ' * ) , very hard, very f i ^ e g ra ined , 

w e l l - s o r t e d -

No core 

Sandstone, g ray ish- red (10* 4/^) to dark-reddish-brown (10» 3 / 4 ) , at 3d. c, 

f ee t i ' a band of g ray ; sh - red ( 1 0 * 4 / 2 ) to dark-reddish-brown (10." 3/4 1 , 

s o f t , c layey, hor izon ta l mudrtone, 1 en th i ck - - — 

S i l t s t o n e , dark-reddiFh-brown [ 1 0 R 3 / 4 ) , w e l l - i n d u r a t e d ; interbedded d a r i -

redij ' ish-tpown (10ft 3/4) moderately hard to ra rd mjdstone, f i s t - i e . w t 

ho r i zon ta l p a r t i n g s ; graylsh-greer. ( l C : " 5 . - ' 2 ; s i l t s t o n e ba ids . noi izor . ta ' . 

i r r e g u l a r , 1 cm th i ck at 36.9 «nd 37.5 f e e t , grayish-g'-eer ; 'C - ; S.2 1 

reduct ion soo ts , i r r e g u l a r l y shaped, 1-8 rnr i r diarrcte* - at 36 . C - 3 7 . C - e e : - - — 

No cc-e - - - - -

Mudstone, dark-readish-brown ( 1 0 3 / 4 ) , moderately ne r - . * " ' $ . - > , 

ho r i zon ta l p a r t i n g , some grading towarc s ' H s t c . e ; twr 2c ne'- 2 Tr i^z 

5.2 cm th i ck o*" gray ish-green [ l C ' T h/2) r e d J : t i o r sco*1-. ' - : -*- • •- c ?.--:• •-•• 

at 4 1 . G and 41.7 feet -

- 1 0 -



.•a.- bore.-.c." w:pr- JC -- Com , r je J 

. • f h r : ' o c ; ' f d e s c r i p t i o n 

•- •- • :- "•, J . '.-, c a ^ " - ̂ edf: • s n - f r o w r M i j - 3 / 4 j , h a r r : , 

' ' '• -,r a • HPC s a r , ^ ' ' • " ! ; , d a r r - i -pda- / . - c r o w n 

' ••>::• • a t " ' . . f a ~ci " i ' / . torp , g r a ^ ' s h ^ r e e r i ^ 0<-?> i Z 

s-' t<tcr<> baM-, 3 L ~ n , C k at 42 • , 43 3, 44. i , 45 .? , 

i n ' w o r ' - ' zones o ' ^ a y I s 'vgreen (lOcy 5,2) reduct ion 

1 ametP- , 1-2 err t h i ck -

- 1 - - . " :• r*r • i > r . t f v o r , f m e g^a nef , *erv hard. 

- • ' ' ji- 1 ' £ *„c- -node'ate-*~?dd's^-Drown 

:•<", '. . . * • ' • ; 'm.e •j '-a'rec sa "stone ana 

- •<»:_' -,- -r,rown '13F 4. <i- ' - r— , nuds'.one, 

^ e e ' - ' . " . - ;--ty ''6--' 6-"-; r e a - e t i i i spo ts , 

*£..A:- J ones 1-1C C.i t p " . t , - Oi-f- '.ends 

'ow-an-.ip pa^t '- 'q*. I C ' - ' S , *ractu*-es 32 

• a' : " . . - t , '.. f e e ; , f rac tu red u , 7fc.fi- 77.3- foot 

. ' m . r>: •! isyiac°m«nt - • • — ' . - ' • " 

•>t-. ••ladjrdle- --edd sh-brown {1 > 4/c ; to dark-

- . - v - J . ver. f ' i .e gra'ned sandstme at 81.0-

:••-.- : S • ' ; , narr i , ho r i zon ta l s i ' t s t o n e band. 

' r i f . r c , at f:̂  C ard 9E. 5 f>Pt , di u 7C and 

n-'i-i*. t w f l . - - - b l . n - 9ft 2 

• ; a: J o r . j - 1 I t . T , s<-g.*-t'iy ca lcareous, sorne r : n -

V j ] ; . c a - . ' f e s associated wi t - , gypsuir v e i n ' c t s ; 

t u ' < 'eel «jnd 67 ' at ' 2 J . 4 *ee t ; t r a c 

rie.lc!",' and f-actu-'c- c - r ' 3 c e 

i ; a: 1 J 2 .•.> 116. 2 f P e t . sar ts asp roc ; h ' nq ve*"y 

o"r-, SOOIP la-"nae of scfter- n-j-astone; ' r a d g e s 

•-•• . "•' a*. " . • • . ' * ee t , 6: at ' 4 ; * « : a-id T ; a t 

96.2-102.C 

e jd 's^-brown [10-" 4/6) to dark-redd;sn-browr 

c. p r nh-r j ra.- [b •'<' ij 1) reduct ion spots 1-4 mtn, 
1 r r • dnc*pT'. spfie ' Leal i r^. ' ' - s c a l p cr;j<s bedding; 

:? f . r-f qvpsjn' i s e i e m i e ; IPSS than i nrn t h i c k ; 

s ' l f . t o n p banc, .- -j cr t n i ck at 106.6 feet 102.: 

116.2 121. 

- 1 1 -
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Tatle i.-'Liztxtlogic lag for boreftaie ttSPP- JO---t.QntmyrC 

l og ic desc r i p t i on 

S ' t s tD i * - , same £-> un i t at "02 .C-"! 16.2 feet - -

S i l t s t r n e , Soiie as u r . ' t at '.G2.0-116.2 f e e l , f r a c t u r e Jips 30° <*t *?? fee*. 

No core 

i i i * < T j i e , irnoerate- re'J^ ,S"'-b'"Dwf) ; 1 0 P 4/£* to dark-redd*sh~browr : / ^ ] * 

hfirr! to very f i a r d , S^me grading towara very f i n e grained Sands tune. 

nume'-a-ji green', -.'•-g'-dj (5^ ' ' 6/1) reduct ion spots 1-4 HIP in c;ameier. 

* e i • f r a f j y r e c , - a n , v f y u ^ a j U ' ' i £ ' * -1 i re fr , i ; .Cjres 

dM-T'rv. V - 1C * ro r h o r i z o n t a l - - - •- •-

He n.re • 

V ' t i t ; " ? , 5am?- a<> J P > : at J84.G-192.2 f e e t ; so^e h a i r l i n e f rac tu res 

n r ' / a - : . * i * T r ^ w u ^ gypsum, c r a c t u r e d i o c n g 60 at 213.2 fee t 

t<0 - , ^ 

^ i t s ' . ^ p , r.twe M u f t at '54 0-19?.? f e e t , c j reenisi-grav vf»n 6 / ' 

^ C j f j o n Spots, ?-?• mjn in diameter; complex network of s e l ^ n i t t wei"-1, 

" • A"i ' . ; c r r - " 1' . ;- ; : r ; ' „ " - * • *' j<- •--, : /o^ td- ' , -*.« : ! > ' . y i f - c r r i ' *• 

2" " ' a--: 22Q.' ' e e t . re ; ; . . : : ion bands t C ane ! 0 c ' h i c k at 
:-".4 d a^c 112.1 'ec-z • - - - - -

HC ;or*» - - - - - -

'-• r? t : - -e , same a< j r - r j - 134. j -19?.2 f e e t , s e e ' 1° ve-ns 4 mn • - • \ 

c : ~ " -o r - n - - ; ' j r - . c i v . 227.5 *eet , * ~r * - : - :» -.* ' ' e e - a r -

f ; ' " •'rot- l o n i k t a ! - -
S3 ;ore - - - -

S i I t sLane, came ds j i " . at "34.0-192.2 f e e t , i r r e g u l a r ^ e ; e f - . e -e '« . 

T,an^ d ipping 2C-6C from h o r i z o n t a l , p a r a 1 1 ? ! and c educa te at 

, -i :.-221-<'> f e e t , g r e f i s ^ - g r a y ( I f J i 3 / 2 ! , s l i g t - t i , w a . , , ccn t i - v - , . -

i c r "7o r ta? s i R s t o n e oands at 237.4, 235 2, 241.3, 245.4, 246.0, TIC; 

24- 7 f e e t , J "'-6.1 cm th i ck . . . . . -

he -..** - __ 

S ' - l s ' o n e , same as u n i t at 184.CMS2.2 f e e t ; two gypsjn- r->] !es f r a c u - e -

2 -r- th ick d ip 70'' frotr h o - i z o r t a l at ?"M .3-273.C f e e t , n p n z o n t a 1 

3.,:s_,- band, 3.0 e* t r i c k at 270.8 f e e t - - - -

S t U s i o n e , same as y n u a l 184.0-19?.2 feei , s e - e ^ t p v ^ ' . ' • rr-

tf-cfc , ncs:'. • 3 v 0"- '• '"•*)*"• n o - i z o ^ t r l , so~>e c - : '~ * , _ -,-.••.- - • > ' 

sc - -e 
S'^tstoie, sane as unit ;: 184.0-J92.2 'Pet; so^e s-rv--* - ' > : if-'f-, 

trjncated and offset several mil'ineters ^ "'c~ •?.-:.'? -•wt.-'-es 
6-2 -33" , 2one of redjet or at 23?.3-35* - ree' 

Mj:stonp, dark-reddish-browr (;OK j.'i', ve<-. r̂ --.:. -.-p^-•,». :. =, 
• 9 - t ian spots 2-8 nri m duneter; 'ev. £.<•;'<.*""-•"'"• ' :•• - ,1-"-': • 
sa-e fis above , S"ne c ' 3v 40 ' - 73 'rartu,*Pt -

- 1 2 -



t h o l o g : ' desc r i p t i on 

" ^ feet~-

6 feet s 

-*• - • * , .a a** as 

-.• '<•••. ^ i n e as u 

' s t c e . same as 
t. 11 i 

•t U 18*.C-152.2 f»et - ---
• at 341.C-35C.fc feet 
it o* 3C~-C-3d"i .3 ;ee'-, at 42C.4 'eet trace p'n-pc-rt 
;</)- ! m- : e ^ ; •' a band ?' irepnisn-g'-d/ ;5>: "•:.' 

M..-s*3f»«, same a . m >, at 341.0- 353.6 f ee t - --

• • - -. saw *s „ « ' t at 30" 3 - J 4 I . ' ~ fee t 

M j n . t " ^ saw as . - - i t at 341./.-1JC.6 feet - - -

^ ' i l ' . f r ' , -,ane as »mt a : 3 .^ .3- 34" ,u f e e t ; mud pa r t i ng at 43C.2 and 

4'.'( f fe. T , wit> rparse ly c r y s t a l l i n e se len i t e i r par t ings 

M u d ' l o i r . Sarne 4S un i t at 345.G-15u.fi feet 

;• • -G? ive-grsy -,5, 5/?) to o l ive-gray J5i 3,'2), f i n e l y c r y s t a ' 

some '-emr.ant annvd r i t e . -^ed^um-1 igh.t-gray (.v6J mud par t i ng 

. at 4S0 ? f e e t - - -

f . ^ ' - ' e . I i ^ i t - o ! i v e - g r a y :'•-• S.--2), wftry f i n e l y c y s t a ; ' m e , man> 

p a - a - ' e . , wa«/y. i r r e g u l a r gypv-in bands, n c s t l y 2-t -nr f . - c k , a i p p m j 

~ • ' 1 'row "O^ izonta l : • 

"'j'.r\'.? ana gyl iS- 'e-Cui ar."_, -"r . te , --"••'•'-•ii t <"i '^ - " ' ( t ) r lo« 'S 

feet 

3b : - . 6 - ^ 

4-&. 

4?}. 

< - ! t y . Soft , " • , "10 . - gyp ' , j r 

V. rce -- - --
Mucst o f * , moderate -e i . j isn-brown (10? 1/6) to darfc-redd'sh- crown ( lQ f l-> 

s o * : . ' . i ! [ y , iorrv p i t t i n g , para l ie 1 , ' r ac tu res at 487.6 ar:5 429.0 f e e t , 

4--? -'. 'rom nar t j o n t a l ; minor gypsum nodules - • 

M L , 1 ' * » - P and s i l t s tone , medium-dark-gray {*4J , very hard, gyps Ke rous ; 

^rdddt ona' contact w i t f afco^e j n u 

. j ; " i r , 3hve-gray (5 >' 3/2) arid I i g h l - o l tve-gray (5 ' 5 / 2 ) , m e t t l e d , f i w 

t. * ,edium-trvsiai l m e ; contact w i th s i l t s t o n e above dips 12 — 

.) /ps' *+"-OUJ anny f l n t e , noaerate-brown [&v> 3/4) to 1 ign t -c • ' ve-g>-a> 

; : • -' . ver^ f i n e l y c r y s t a l l i n e , ».ith mar? i r r e g u l a r Tosses 1-3 <~* 

•*•• • a'.-: w;«- Bends o* gypsuT ' - ? rr- t r u « , ban:* c' ve-> J ' - e l ^ 

- - . - * . = '-1 •'.* 5»t-*,u~ 6 c" t f i ' c ^ a' : C 4 . i feet 

j v r ' - - , sa-r a-, u r - ; at 49i.C-50C.O feet 

D ? ' 3 - * : P . ' -gf". r" • -f?-g'-aj ( i s 5,* 2 ) , and ;•* i%-p-Mat* 

*•: *_" v f j t f r . t . i v , , o" " ve- arav { i ;' J ". ' la""">ap . 

cd .z'-cc.-^. g.rr-'.rfr- „ i ec i ). 5 c: at S3K.3 f e e i - -
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Tat'e l.'-Uthclogic ;ou !cr t- re.*- ,'e k.'ff- ' - - :>--••< ,p ' 

Luholt-gic descrlptio** 

3J.-DSJ^. 1ign'-o' Ivo-gray ( 5 i ' 6 / l l , o l ' ve - t ' ac* (5- c ' i , , ard p a ^ - , e " > " -

D-o*.r {JCr* 6 /2) , very ' i ne ' y c r y s t a ' ' " * e , d'sse'-sed • •"-et-J"3"" ve'ns - • • 

ve*r 'ets give i^Tt iec aopearance 

Anhydrite ana gypsi'erous anhydrite, med-j-*-Hgnt-gray C s ' - * n d "'•j-*--:>-« 

(?.7;» v»ry f inely c rys ta l l i ne ; branc'iin- -.p-nlPis o' g-rsim 

7 v f ^r • - k o r . w i r e - appearance gyrs - f 1 - ' * ' ' ed f-a>:t--*e 2 ; ~ *. *?•*. 

d : ^ SCT fr<r* horizontal at 558.3 feet - • -

Mumtcre, dark-gi-eemsn-gray (>'; ' I ' 1 ) , l i f t , nc'.tler] - * • 

gy^SjR blebs tnr-)ijg""aut - ~-

No c^re - • 

MjdStnne, dark-redd'Sl-brown {1!)F V 4 , ana nir.o-- dark-greer.ish-gra, 

\i'• -5 ' ;. , $ o f t , f'r—, rew iso'oted gy.».ur- crystals ,d'"ta*ns gyr^jf 

r r . j j «< as la'ge as 6 :r* al 6 ' * . 4 - t ' 6 . } feet- - -

j v ^ r , r - " - xn i i h - f a - . -=:'•> 2 /1 ] , ver> *inely ''•y'Mol 1 ' ne , shattered, 

' ! !<• ' ' !" . * - * * • • *-VU3S*..<>P abc-'e d*rs ?f , q r u - sth-^rpe" MO • ~,'2) "•e^rn" jniy.1 

m i r t -eq jUr , d'sco*nmuOus bands and large 'rregula-* nasses at 619. : -

621. f ° c t - - - • -

Muds tore, dark-reddis*"-":rown MO* 3/4},ar.<3 gre**i''s *•!-<; ray ;S'"i" 4 / ' ! 

GyDSu"', djStsy-yel lcwsn- t "Ow" (1J ' ' - 5 2-T;, ve-y fmc-U cySta". 1 ine- - -

A*i*Vd*"'4.e, mediur'-ca-^-^rsy (.vi), ve--y *'re"_. crystal J ' r-.e, many th-'»* 

C. ; -" - rv do'onu* c 1a~inae, ccnt'T^c^'. aid i ' : T Ci* ' " " z ^ ' . i ' * l;j«f-r 

C z *oot-- - - -

3y?Sj~, dj5*y-yeilowis'--t'*o>.'*- ; ' . :•;••• i - 2 : t v f y f"--e'. - ' . f . " ' .a ' ! . ine 

joiorr' te , mode rate- ye j >•>'" $•"•--; rep n {)j": £''.', •"-'-_> ' ;r>p'. : - r 5 t = ! l *r.p 

Urinated w i tn dark-ye 1 lowisn- green ' t;> . 4 a , l a n r . ^ , * ' t " f !MS, 

*ha r 1 nri *r> dianeter; concertraf r o* dar*-,pi low --i-reer ,'K**.- -1 3' 

s'.lt... do lo f i i l u lan-'.nae 3 cr ' / r i at 133 A *eet 

DctofUe, 1 t gh i -o l ' ve-gray (5c 5/1) , with -nadprate-ye> iowis**-greer 

MC '• 6/4) t i n t , very f inely cryStf lMine. w* t*" PU'- 1-1C mm and snmf-

as n'̂ -f: as 3 cr. in diameter; some -rre$.'ar cavtip-, arc hairline 
'rtjctyres filled with gypsum, *>*• "solv.Pd 2onp'. o f dirk-veHowisn-
gree-i I10.-,T 4/4) wavy lannae less mji<- ' r- fi.-i at •̂'•3. "-66 1 . ~ '»•! 

Oo'cy- t.p, 1 ight-ol i ve-qra, '5c 6/1, . ver, * sne".. :r-.sta • • ne , arc; 11 a: P:..S , 
» n i Dits 1-2 BIB in d*a"**eter; most &U*, *i'.lpd wt*- g/ps^r m lowet-
*DOt; core gradually becones o':ive-gra, ;- i ' to*.j-r-- scttr- ar-r •-. 
d'Stinctly latr-rated • ---• 

M.sstone, o\;ve-tUct- (5; 2; 1;, so ft. f-.r-, -^^<-':-.-, .̂. :.̂ - ,e*«--, 
irregular, some interconnecting, '.Ovr----̂ ,p :- n r^- r~-'a- \r *p wn. 
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. <• --•: r . ler . c' ' -•••-;<•&! ' - •• \, ' „ i U >n 

las ts of l i g n t - o ' ve - j r ay {Sr V ^ J and oHv* -g ray 

- ' - w e at 6t3 V663 .9 f e e t - - - • 

- : • - . ' ~ f 6/1} and mecium-1 ight -gray f.vd), *«r_, 

*flv, • r f - g . j ^ ' - ,.?"_, t M n launnae, I m^ ^ r \*\% 

•,r'}'y-\f.\ L r e o d . S I T areas c* ' ' 5 " ' - " 1 ' " 

' * 7 *?*"_, mdv/ t ^ C C ! yJt'^rij {'. 4 / * ) 

: • iw . l l.f 4 - ' t : t'„ ^ - " i / • sn- >-ea i ' j p 4 / i . r ; &} -\r 

i * t-' ; r a . - " - f d ''. .> ' - v . , s o * ' . D l u b l e . 

' . •! , , . -e-,- (••*;i'. ' .atecus, mnaer i te ly 

i l to nedium-dark-gray f .v4 j , 

•1 ' j i ' •: , r , - ' P r - ' ; j S v . . : ' - • » " Or 

72 J. ' - M ! 

7^ .2 -7?6 

726 .1 -7 j i 

73« .S - 7 ^ " . 
•. j - • - <;reei ' ' . ' - ; • a v [i* 4/ 1 j a ^ f i n o r medium-gray ( \ 5 ) , 

T .rr- ^ ' r s ''. t i * *c jgr s e r t i o " 74 * !- 744 . 

*rtf A'e-b>-o*' f *••«.• 4-'4< ana qra>ish-»*ed flOfi 4 /2) — - ~ 744.4-?4c. 

f . r i"- •!•*••- jr-i, 'jvj and dark-redden-brown (10s 3/4), soft., 
- •- 746 ' . -M7 . 

, ' • • . " ,^ • ' '"f , y p r . a r q i l l a - e o . ! ' w i ' " dark-redd'Sh-

: ' • ! " t f > - - - - - 7 4 7 . 7 - 7 4 c 

i r . . r e s , r t r . - ; ^ r . \ SO* 3. '4; , hard, h a l i t e - 74 "-?£.-. 
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t h e i d e n t i f i c a t i o n of g r o s s l i t h o l o g i e a ( i . e . , d o l o m i t e , a n h y d r i t e , p o i y -

h a l i t e , and h a l i t e ) , and t o p r o v i d e a d e p t h d e t e r m i n a t i o n i n d e p e n d e n t of 

t h a t i n d i c a t e d by d r i l l - r o d a e a a u r e a e n t B . The g e o p h y s i c a l l o g s i n c l u d e d 

(1} a g a T K a - r a y c u r \ e t h a t r e c o r d e d v a r i a t i o n s i n t h e d i s t r i b u t i o n of 

p o t a s s i u m and o t h e r r a d i o a c t i v e e l e m e n t s . (2) a ganna-gamroa c . r v e t h a t 

r e c o r d e d v a r i a t i o n s i n rock d e n s i t y , and (3) a n e u t r o n c u r v e t h a t 

- e c o r d e d v a r i a t i o n s i r t h e d i s t r i b u t i o n of h y d r o g e n . 

« . 0 HYDROLOGICAL CATA 

No h y d r o l o g i c a l d « t a have be*?n o b t a i n e d t o d a t e from WIPP 3D. 

However , t h e b o r e h o l e h a s b e e n p e r f o r a t e d , and o b s e r v a t i o n s h a v e b e q u n . 

5 .0 REMARKS 

The f i r s t o b j e c t i v e of t h e Nash Draw d r i l l i n g p r o g r a m , t o d e t e r m i n e 

t h e s t r a t i g r a p h y <_' n e a r - s e r f a c e f o r m a t i o n s , i s p a r t i a l l y f u l f i l l e d ; t h i s 

r e p o r t now p r o v i d e s t h e B t r a t i g r a p h i c d a t a t o t h e t o p of t h e S a l a d o 

F o r m a t i o n , and a few m a r k e r b e d s w i t h i n t h e upper S a l a d o , a t WIPP 30. 

The s e c o n d o b j e c t i v e , t o e x a m i n e t h e r e l a t i o n s h i p b e t w e e n s u b s u r f a c e 

s t r u c t i . r e and s u r f i c i a l f e a t u r e s and d e p o s i t s , w i l l be f u l f i l l e d t h r o u g h 

t h e i n t e g r a t e d i n t e r p r e t a t i o n of t h e Naeh Draw s u r f a c e and s u b s u r f a c e 

d a t a i n t h i s and o t h e r r e p o r t s . 

The t h i r d o b j e c t i v e , t o i n v e s t i g a t e t h e d i s s o l u t i o n of s o l u b l e TO-.XK 

by g r o u n d w a t e r , w i l l be met t h r o u g h f i e l d h y d r o l o g y t e s t s and l a n o r a t o r y 

e x a m i n a t i o n o* d i s s o l u t i o n p r o d u c t s t o d e t e r m i n e , a s p o s s i b l e , a g e s and 

g e n e s i s . Bo th h y d r o l o g i c a l and l a b o r a t o r y p r o g r a m s a r e b e i n g i n i t i a t e d . 
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INTBODUCTION TO APPENDIX A, JUBTUICATKB 

Appendix A c o n s i s t s of relevant po r t i ons of two r e l a t e d documents: 

1} memorandum from S. J. Lambert t o D i i t r i b u t i m, dated 
6 /8 /78 , "WIPP Programs t o I n v e s t i g a t e the Nat^-e and 
Effects of Sa l t Disso lu t ion and Overburden Siibaidence in 
the V i c i n i t y of the WIPP s i t e , " and 

2) memorandum from S. J . Lambert to R. D. S t a t l e r , dated 

6 /29/78 , " C r i t e r i a t o r WIPP 25 Through WIPP 30, and Their 
Qua l i ty Assurance." 

These documents provide d e t a i l s of background information and program 
opt ions as understood at the time of i n i t i a t i o n . The reader ia 
cau t ioned , t h e r e f o r e , tha t d e t a i l s of. the program may have been a l t e r e d 
as information became a v a i l a b l e and t h a t p re l iminary i n t e r p r e t i v e 
Hypotheses or ideas guiding the program formulat ion may need t ev i a ion 
based on information presen ted in t h i s r e p o r t . Later i n t e r p r e t i v e 
r epo r t s may deal with such i t ems . 
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Distribution 

. J. Lambert - 5311 

V.'TPP Programs to Investigate the Nature and Effects of Salt 
dissolution and Overburden Subsidence in the Vici.iity of the 
MPP Site 

Definitions of Problems 
Bedded deposits of Permian rock salt of the Ochoan epoch i:. 
southeastern New Mexico's portion of the Delaware Basin are 
not found near the surface because of halite's appreciable 
solubility. These deposits are preserved at depth where the 
overburden rocks' permeability is low enough to preclude the 
exposure of rock salt to significant amounts of circulating 
solutions which are not saturated with sodium chloride. When 
the overburden barrier is somehow breached, fluids may more 
easily reach the salt. The salt dissolves, is removed, and 
the overburden collapses into the void space left as a result 
oi salt removal- Commonly this collapse is expressed at the 
surface ar a set of features such as sinkholes, and a karst 
topography reminiscent of limestone terrain develops. Since 
the most prevalent soluble rocks of the Delaware Basin are 
halite and anhydrite, not limestone, the relationship between 
calt dissolution and subsequent de\elopment of karst-iike 
surface features is not altogether well defined. Whereas 
limestone is but sparingly soluble in meteorically-derived 
water, and spectacular sinkholes may be observed at the sur
face in some localities sinkholes which might develop in salt 
it depth are obscured by the overburden, whicn has since 
collapsed into commonly chaotic rubble, particularly near the 
surtoce. In addition, limestone has greater mechanical 
strength than rock salt, and has greater potential of main
taining an Oi-en sinkhole than salt, which has a tendency to 
self-seal under overburden pressure. Gypsum (formed from tho 
original anhydrite by interaction with near-surface groundwaters, 
is intermediate in solubility between limestone and rock salt, 
anu might nore readily maintain a ca"'ity than would rock salt. 

An additional complication encountered in studying karstic 
features in southeastern New Mexico is the climate. The sparse 
vegetative cover in semiarid karstic regions leads to minimal 
soil stabiii.--tion; 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 of surface 

A-2 



Distribution -2- June 8, 1978 

fractures associated with subsidence over mines and cataclysmic 
collapse episodes (such as occurred at San Simon Sink in historic 
ti.-es) . These rractures were quickly filled by blowinq sand. 
A primary concern for a radioactive waste repository in bedde ! 
salt is long-term integrity of the salt itself. In the casc-
of the KIPP site at Los Medanos, a zone of apparently active 
dissolution of salt has been identified near the top of the 
Salado Formation (about 1300 feet or 400 ne'eis above the upy'£': -
nost horizon proposed for waste emplacement) 7t the western 
periphery of the proposed 30-square-mile land withdrawal area. 
Whereas no small-scale karstic features are developed i r. thi; 
area, and evidence for dissolution ir. the area is based entire;-/ 
upon subsurface borehole data, a laroe depression called Nash 
Draw is developed to the west of the area. Exploratory drill;.-.: 
for potash in Nash Draw has revealed the removal of halite jr. 
the Pustler and Salado Formations and the development of -; 
permeable brine-bearing zone of residue of dissolved evipor; 11 •-•• 
called the "brine aquifer". The brine aquifer was probably 
encountered in hole P14 on the western marnir. of the WIPP a m , 
yet the actual topographic edqe of Nash Draw is no closer * h.v 
one mile west of the WIPP land withdrawal arc". Thus the 
development of Nash Draw is shrouded in mystery-, what has hoc:, 
the relationship between dissolution of salt arid syf-^iderc^ r ' 
overburden m Nash Draw? 

What are the implications (regarding WIPP-hor l zer, s.ilt ;r.-.o •".••/ 
of fluid moveme it , dissolution and subsidence ;nv-'.v;n: sjlt 
above the WIPP? And how do these implications relate to sa i,-
assessment of WIPP through scenarios involving the supra-Sa i id. 
rocks at the KIPP site and the ability to carry radionuclide 
in their aouifers into the biosphere? G. Buchnar. '. n vstl. ;: < • .-
File report 74-19 4 (1974) estimated average rates of salt 
dissolution ir, this area of about six to eiaht miles per mil!.--, 
years horizontally, and 1/3 foot per thousand years vertrca11v. 
If these estimates are correct, further evaluatic- • ;' •:.•••!• . •• i..-
is unnecessary; _t would, however, provide co:i f i ie-.cc ;:-. i--
earlier estimates. 
An additional concern is the reqior. that must be cer.tr '1 led 
around the WIPP. Currently, DGE prescriptions specify eerier 1 
of a two-nile radius arour." the possible KIPP workings. Wi-hi\ 
t! is zone, various degrees of resource production v.-iil be 
allowed. If the effects of subsidence were understood a:..! ••: 
lesse- consequences *-han allowed for today, areater pro: .'c t: •. -. 
of potash and hydrocarbons might be acceptable within ro~* ' -•::' 
of tiie two-mile zone. 
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Program Objectives 
The program of investigation of dissolution and subsidence hn: 
four fundamental purposes, with one special-case consideration: 

1. To correlate s-urficial collapse features and deposits 
with subsurface dissolution, in order to develop criteria 
for determining if there is an evolutionary pattern of 
collapse. 

2. To characterize subsurface dissolution products adjacent 
to the WIPP site. 

3. To determine the behavior of fluids in dissolution products 
adjacent to the WIPP site. 

4. To analyze potential impacts of evolution of dissolution 
products at and near the WIPP site with respect to repository 
breachment and radionuclide transport. 

The specia] case is to determine the nature of subsidence ever 
mines in salt, and its effects on the over ly irxi Groundwater 
syster.. 

An elaboration of these purposes follows. 

Nash Draw Investigations 
Nash Draw, the "dog-bone" shaped depression west, of the KIP I 
site, is thought to have originated by some combination of 
surface erosion and subsidence following subsurface dissolution. 
If the process of formation is overwhelmingly ores:on, then the 
potential foi removal of overburden at the W H T sire is probably 
about the same as it has bean in Nash Draw. if, however, the 
process is overwhelmingly dissolution of salt and collapse of 
overburden, the potential exists for the development of a corpiex 
system of stratigraphic and hydrological relationships over the 
WIPP, much as what has developed in Nash Draw. At present, there 
is no conclusive way of defining an instantaneous rate of Growth 
of N.-.sh Draw toward the WIPP site ; therefore , the only a 1 terna 11 *. c-
is to understand the processes which have resulted in Nash Draw, 
and incorporate their implications into the mathematical model in.: 
efforts directed toward safety assessment invcivinc the WIP? 
site in general, and radionuclide escape and migration i:i 
particular. 

First, the Nash Draw program is a series of core holes, which 
will be geophysically logged. This operation will obtain data 
to serve three purposes: 1) reveal the subsurface Nash Draw 
stratigraphy at carefully chosen points, 2) reveal the relation
ships between the subsurface structure and surface features and 
deposits, 3) reveal how much halite and anhydrite (or gypsum) 
has been removed by dissolution. The holes will indeed be 
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located near surface features which suggest that dissolution 
and collapse in the subsurface has taken place, so that the 
relationships between surface and subsurface can be verified 
{item #2). Stratigraphy of post-Nash Draw deposits will help 
to unravel the history of development of the depression 
(S*l aocve) . Examination for missing evaporites will identify 
how much dissolution has taken place to produce the observed 
surface features, and where dissolution has taken place to 
various degrees (83). Characterization of surface features 
found at sites having experienced various degrees of dissolu
tion will allow for the determination of the pattern of 
evolutionary collapse, if any. Thus, the fulfilling of these 
three data requirements should satisfy the spirit of program 
objective #1. 

Second, the '.Tash Draw program is a source of geologic material 
for petrographic and geochemical examination. Making thin 
sections of recovered rock will allow the mineralogy of 
dissclution products to be determined, i.e. identification of 
what was dissolved and what remains. Mineralogy and textures 
of dissolution residues and cemented collapse fill can then be 
compared with these of dissolution features sampled in other 
prcqrar.s, such as the one to investigate the cementei rubble 
chimneys (oft called "karstic domal features" or, incorrectly, 
"breccia pipes") . Comparisons car. be made to see if Nash Draw 
:ir.d cemented rubble chimneys have involved similar processes cf 
formation. Geochemical analyses cf core materials fcr trace 
:"rstitjer.t£ will reveal their decree of interaction with 
groundwaters, and possibly an age of formation. Also, 
permeabilities toward fluids can be obtained on cores. Thus, 
the second proqrar. objective is satisfied. 

Third, the Nash Draw program will become a series of hydrology 
holes. The "brine aquifer" underlying Nash Draw has been 
attributed responsibility for much of the dissolution and 
collapse observed today. The same "brine aquifer" has been 
attributed responsibility fcr carrying radionuclides should they 
escaue from WIPP to the biosphere, allegedly vii. the seeps at 
Malaga. It therefore behooves us to understand the potentio-
metric patterns, permeability variations and fluid quantities 
fourd in that aqjifei. Furthermore, the safety assessment 
scenarios for radionuclide escape and migration involve move
ment from WIPP into Rustler Formation waters into the "brine 
aquifer" and out at Malaga. It also behooves us to understand 
••he hydrclogic relationships between the "brine aquifer" and 
the Rustler water-bearing rocks in Nash Draw. And wit!: this 
understanding, program objective (3 is satisfied. 
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Per fiscal year 1978, four and possibly five Nash Draw holes 
have been proposed. It is expected that the program will 
extend through the fiscal year 1979, with up to nine additional 
holes, logistic resources permitting. The first six hole:- ar" 
located and identified according to nearest named landmark as 
follows: 

WIPP-ND-1 S15-T22S-R30E Crawford Ranch 
WIPP-ND-2 S29-T22S-R30E Fcrtyniner Pic:. 
WIPP-ND-3 S21-T21S-R30E Red Lake 
WIPP-ND-4 S18-T21S-R31E New Well 
WIPP-ND-S S35-T22S-R29E Tamarisk Flat 
WTPP-ND-P, S32-T21S-R31E Noye Tank 

Surface casing (conductor pipe) is to be set similar to WIPP I'* 
Poles L, 2 and 4, are to be cored as completely as possible m* 
the upper Salado Formation to an identifiable marker bed. Th< 
core size should be 3 5/8 nominally, taken to TO. Appro: ir ,i • •• 
predicted TD' s for the first four holes are 500, 350-400, -1'!" i 
500-600 ft, respectively. A geologic prognosir of each locit: 
will be provided by C. L. Jones fUSGS) prior to drilling eirh 
hole. In addition, resistivity surveying in Nash Draw will 
precede drilling, if possible . Loss of circulation is an t: :- I : 
in holes 1, 2 and 3. 

Geophysical logs in the holes should include: resist-.iv.ity, 
density, camma, neutron, sidescan, and caliper. The sonic 1 •: 
might not be obtainable if the hole cannot maintain a f 1 u i d 
en 1 ann 1 one enough , but is desirable. Up-hoi e veloc i*.y t-. ,-: ;.: 
no i smic interpretation might be appropriate. 

.*.: tf-r the drilling (and/or coring) ar.d logging, ; t is pi ir.r.'j i 
to stand 5 1/2 inch casing and cement it to the surface. Fach 
hoi c then becomes available for hydrologic testing ar.d mon i tc •--
:: ;. Each hole will then be subjected to the same sorts of 
t r o :i Lr.e n t as described in SAN'D 77-1401. Information so obtain-.? 
:• r.-r ludes piezometric potentials, permeabilities, quantities cf 
: :ii:ds and the decree of connectedness between che Rustler r^-V.. 
ar.d the "^rine aqui fer." In addition, water samples will be 
analyzed to determine their origins and role in dissolution. 
The cores of water-bearing rocks can be analyzed for porosity 
and nuclide-sorption affinity. The results can be implemented 
in modelina efforts for safety assessment, and proarar. ob^ecti \-r 
M wj11 have been satisfied. 

As well as modeling groundwater movement, it may be advantaaeoan 
to attempt to model the dissolution that might govern the 
future development of Nash Draw, once the evolutionary realticn-
ships among processes in the cycle: dissolution - collapse -
fracturing - water entry - dissolution, are understood. 
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Cemented Rubble Chimney Investigations 
One of the "karstie dorr.al features" described by J. D. vine 
(called Hill "C"; was er 'our.tered at the level of the McNutt 
potash zone by Mississippi Chemical Corporation. It was four, 
to be a chimney in the Salado Formation fillod with clay-
cener.ced brecciated ro ?>: belonging to s':r:t.; ..'rove t'-e "eN.::i 
similarly a breccia-filled chimney was enc wintered in d r i l i m 
near a circular hill near the Weaver Mine. '.'here arc- nurse ^u 
other eroision-breached dorres such as Vine's Hill "C" m t ho 
vicinity of Nash Draw; the subsurface expression of thor., if 
is virtually unknown. Recent ueonhysical surveys of tno re-:: 
have revealed that. .Tinny of these domes, includin : the Wf 11--
Wraver and Hill "C", arc associated with resistivity J ;:\-:r . 

One such resistivity low, without conspicuous surface express 
has been reported in section l~> , T22S, R31! , inside the v;i": 
area. This suqgests a localized increase in fluid center.* 
rock and possibly a local pciosity hiqh a n : calls for an. o--ii 
11 o n of the resistivity 1 ow as a i. o s s i b 1 o f I a I d - c. i1 r y i n : a v • •: 
Impl ica t ions of fluid movement in evaporitos arc, r-f C".::-;-v, 
dissolution and collapse-. Once thr initial resist ivP.y .•••;: '.'( 
and location of the section 17 lew is en r r-u ora tod by a sr- -• * . 
survey, WTIP borehole '12 will be drilled ! dote-rrin- ".':•• 
nature of the low. Should the I ~w prove t !•• : r.;: 1 ' r "hi"-, 
near the surface, a decision p ~ m t is do: ::-.<-••, ro-p.nrin: 1 '• 
careful i r.ves t i -a t ior. of t'r.p r. ~; - .: re ir..! - r ~ : < • r * \ < • <-• :" * ::• • 
secti-r. I 7 f <j i turo m c l u u m : : :c-o: ex: b : i - : • :. ! • , \-;:\ : '. • . 

cemented rub!- '. e r h : **\:c v. , v • ~ : : • aba :.::.:•••:. • ::"'•• :-•::• 

never to be understood. 

bxper ior.ee i:. d r i i 1 i :. - i 
•:.nned f r T WT P! 1C in .-. 

V , t h  r e s t 
: r : i s - •: • - a t i w 
e r l . a : - i n s t r 
wn' ' t - r a t 1 

-. t h e r 
:• t^ l i . 
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3. Recovery of representative analyzeable sanpl es of any 
qases encountered. 

4. The option to make in situ determinations of perneabilifi< 
to liquids and diffusion eoe'ficients for cases. 

"3. Determination of tho reservoir size, if any, of liouiur 
and gases. 

As complete a description of the physiua!, chemical 
'i:id geological properties of the structure as is 
; ructicably obtainable. 

: :.c a*:h i eveT.on t of t:"ies<_ qoa 1 ~ >.•;: I I orobabi y reou L ro i ho 
: - 1 l-.v;Ln : considerations: 

; . " K O -'J f a drill r i ci able to penetrate about 5 0 CO feet cf 

oyrTier.' of blowout :.rc-ve:;,„ors, fluid det.crli'-:., abar: 
-co11c-1 ion. sys tor s . 

o::-:ioo of drill in': with air or mud . 

i\,I 1 i { y to take 4- ir.ch core by the rota ry r.-.ct ':\oS. 
-••_ t^ bet tor insofar as practicable. 

• : t L .:. of v;!u;.s! ckir. : off a centra 1 « i;-; i a 1 ? : 
.•, t t "i k o r ! a i i'. c o res. 

•cti' r.;ix S'lrvc/E to i! low "r i: : ina" the subsurface 

iak ::; : o: :eoi>hy s i ca ] 1-.ius , mcludin-; resist i vi ty , 
; i ty , aurr.u , neutron , side scan and caliper; sonic i f 

: '•. •. • o; • i o n t' r. a 1 t i : 1 y c or. p 1 e t c the resultir.n ho 1 e ( s ) 

- :a brevoiuto: v-~ •'•: i -; f- una . Fr.ould solid rock bo 
;:. L ere..; : r. to- r̂ --f o-role:-:, it :s recomc:i:L ! that t h--

.-• : •• :.i?-" : d v.o * the carbonate f~r hycroloaic observation.. 

• '. . _ d-bean in. : .*••:> •• -=:' the structure itself and in "bedrock" 
i ;: nearby re ̂ ,- w\.\l help to determine the decree of con-
•', c i r.ess o r 1h>_• •= true t ur c :•:11h a •: u i f e r r; of regional e:•: ten . . 
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Petrographic analyses of core recovered will allow comparisons 
co be rade with dissolution products recovered from :,"ash Oraw 
investiqail'ji.:-;, described previously. Such material also lend.-: 
itself to yeochemical analyses for the determination of rock-
water interaction history and age. Similarly, fluid analyses 
will provide an indication of how the fluids have interacted 
with their host rocks, helping to determine the processes at 
work in such structures. The reck geochemistry from WIPP 16 
• :•:r. also be compared with Hill "C," sampled in MCC mine. 
.-.inc.? the medeiinc of radionuclide escape and migration must 
take into account fluid movement, cenented rubble chimneys 
should be evaluated for the potential as a path for such 
rr.ver.ent. They should also he evaluated as members of the 
ov-' i.itionary pattern of dissolution and collapse features, 
and rirrht be qenencally related to the deve\opment of Nash 
Ormv. Ccr.se :uer.tly, it is desirable to measure in situ the 
pe:'~e-*bi 1 i ty of the structure. WTPP 16 could provide the 
o: ;•'• rtui.i ty for development of necessary instrumentation to 
he -:so.: ir, the e>:; loration of the WIPP 13 feature. In addition, 
the hydroleqir relationships between the chimney and surrounding 
r f:.-.."i should be understood ir. order to formulate a complete 
h" :: e i'-<: IC nodel for risk assessment. Thus, the four pr< iram 
r\ -ee^ives will have been met for the case of cemented rubMe 
(.-:.-:•_• • "fi and these dissolution products can then be related 
-_'. •::•:•• encountered l r. the Nash Draw prc-ram. 
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HYDROLOGY TEST PROGRAM 
WELLS-WEAVER 

<2S> 

WIPP 

30 SQ. MILES 



Sandia Laboratories 
*••' June 29, 1978 

R. D. Stat'er, 1133 

S. 1. l.airber t, S3: • 

fritpria fo- KIPP 2S Through WIPP 30, anr. Tbo-'. Ong'iiv 
Assj-ance 
Reference; S. J. Lambert to Dist: ibjtlon, dtd, f, -'8 ' 78 , "Wl 

Froc^a^F to Investigate the- N?/':m ar.r1 FT f o- — <-
Sa]t Dissolution and Ove'-hurnrn Sjr-B'denr.- in ? 
Vicinitv of the WIPP Site" 

PurDoner 
Thp^ho'l'er WIPP ?5 through WIPP 30 grr- informa''y known v 
tbrouch KD6. 
F i r F t , th^s<= are a ser ie" o f co*-e hoVr to h;> aoop v •.•-::••;' ' 
'ocgp^, to seyv? thre° purposes: M > rpv^al t l,o s ut s u r f <-u 
Na?^- Draw stratigraphy at careful 1 y chosen pnir.tr, <'") r F". 
tu;p r •- i at i onsh i ps betw^er the suhsurfac^ ?f r jrf .j :^ ,rjn̂  f--,-
feature? and deposits, •' ?s reveal how much K? 1 > ' o .^n-1 -n l", 
•'or qvpFurr\ h a s h p p n r e m n u p f 1 by n i s p n ' ut ; on . 

Second, the?" holes are a sou rce of natu-'a1 q^--z^-r.'-.- rr-v • • 
fnr pot-r^qraph ' c and gertcherr i ca "* exar ;nation of prnd';.-r~ -' 
d ; cr,n" ut ' or. of evapor i t-es adjacent to the WIPP a r r.i, * i< 
st LI'1 i es of age-da t i ng , rock-water i n t or act i on" an? ro ' -. * <v 
phnnom^na. 

* u :-i, the Nash Draw holes a m to 'r-nr-ro a .-<-•* • ̂ r of h--d:--
ho 1 os to prnvino the mode ' * i ng •' rs f e h -,• a s s •"•-r r T r n ' n r f • * 
r!a?a r » g a d i ng rtissolut ion and g r o u n d vn*-o.- f ; :> v ; • - n 

q p " ' oa •' ca 1 n v c o m p l e x p i e c p o f terr-'to-y, h-Ptv^on * |-.c w o - ' 
K o - !*->•• of t K ^ K ! P r a r e a ' T.: v ; n c ? tor p-dc*--- = r •' * U|~ T>O---N- p 
t h r ".p.">.ro.-h "• o r rr a n e n r n _ r f a c o w a t o - ar'jf 1"! 7:: ' •- * - K :T"~-'. ". 
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location tolerance less than + 1/2 mile is sufficient, but rem" 
features of interest might measure less than 1/2 mile in any 
surface dimension, and, therefore, the hole must fall within 
the feature of interest. The as-bui't location of each hole is 
to be surveyed after completion of all operations so as to b<* 
known within one foot with respect to existing sect:on 
boundaries, usually the nearest marked section corner. 

The approx 'mate hole 1 oca t ions af(? given in th.9 document 
referenced above. 

Su_r_f ace_ Elevations 
A datum point at the surface at each hole location should he 
established to within + one foot vertica^y with respect to 
known elevations nearby, usually the nearest National Geodetic 
Survey first-order level ling survey markers, to serve as a 
reference for depths measured in each nole. A recoverable 
survey marker should be empiaced at the surface n°a r each ho^e 
to identify the lateral and vertical co-ordinates of this datum 
with respect to geographic co-ordinates and to th^ location of 
the hole itself. 

P_rJ211DS_ and Cori ng_ 
Continuous core is to be taken in eacli hole from surface to 
total depth. The core should be at least 3-5/8 inches in 
diameter, or the largest practically obtainable with a 
sha11ow-ho 1e rig. Anticipated tota1 depths are thosn described 
;n the letter of C. L. Jones fUSGS) to P. D. Seward (SLA-^nSt 
dated June 7, 1978. It 's permissible to drill w'th mud ge 1, 
but circulation might be lost so appropriate additivpr to the 
ir.j-1 are warranted. Completion of all hoi es as hydrol ogy h o ^ c 

is anticipated for water sampling and measurements of 
piezorretric elevations and permeabilities. 
FLI 1? core recovery (with origin depths documented to within 
+ one footi is highly desirable to facilitate thorough 
investigation of rocks associated with evaporite dissolution \ r. 
Nash Draw. However, the exploratory nature of this prog car
ta kes account of the fact that geolog ical cond ;t ions in these 
holes are i ir.pr ec i se 1 y known , and might not be conducive tr> f u * "" 
core recovery. In this case, core obtained should be 
documented according to actual percentage of recovery, ar.** 
or : g : n depths of recovered core should be approx : rr.a ts ly 
determined through combinations of oti:er techniques, includ-.r.a 
geophys i cal 1 ogs and compar i son with strati graph ica"1 1 y 
equivalent cores from other ho^es. 

C^re should be handled in accordance with established Sand;'.? 
prnceiu re = . These general procedures have been given in th»-> 
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letter to distribution from R. D. Statier (dtd. 5/15/78) 
containing the field operations program for WIPP holes H4a, b, 
ana c. 

Geophysical Logging 
Three kinds of information are to be obtained by geophysical 
logging: fl) maintenance of stratigraphic control, 
identification of rock types in the hole and verification of 
core depths; (2} identification of fluid-bearing zones and . 
cjaiitative evaluation of relative permeabilities for future 
hydrolog ic investigations; (3) measurement of up-hole 
sound-wave velocity, to determine elastic properties of the 
rock to aid in the interpretation of future seismic sue 3ys of 
Nash Draw, if any. For example, the first kind of information 
might entail density, natural g:mma, neutron and sonic logs. 

second kind might entail R XO' R^ and neutron logs- The 
thi M k i nd might entail sonic and up-hole veloci ty 1 ogs. 

Casing 
A]J the holes are to be ca^ed to about 50 feet below the top of 
salt 'past the evaporite residuum at the top of the Salaco 
Format: •-) , using 5-1/2 inches (minimum! o u t s : d e diameter stee"! 
ca?.iro, to allow for multiple completion for hydrologic testing 
at a f .: t ure t i me . 

r^per. t_iji_g 
k"̂ rr;-r.t:ng of casing is to be accomplished so as to isolate 
nQ: lifers !: r or one another so that fluids f r om them ^ not 
rro?.>flow through the cement. Bond logs and trace: testing 
w: I 1 bf prescr i bee later during the hydrolog ic testing prograrr, 
rjt wh : eh time th^ i ntegr i t y of the cement behind ca s i ng will be 
c-•;..-. ' .:.i ted . 

=• rr e.-. t ] n c 
'Dorari1 

holes are to be filled w:tr 
noned, awaitinq hvdrolojic 

Approved: 
if. R. Hill, Supervisor 
Nuclear Waste Technology 
D i v i s i or. r-11 ] 
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APPENDIX 8 

DRILLING AND TESTING PLAN 

c o m p l i e d by 

R. D. S t a t l e r 

D i v i s i o n U 3 3 

and 

P. D. Seward 

D i v i s i o n 1135 

S a n d i a L a b o r r t o n e s 



INTRODUCTION TO APPENDIX B, DRILLING AND TSSTING PLAN 

The dr i l l i n g and t e s t i n g p l a n i s t n e t r a n s l a*-; on o t t e c h n i c a l 

o J ' i n c t i v e s c o n t a i n e d m d o c u m e n t s i n A p p e n d i x A i n t o f i e l d e n g i n e e r i n g 

t e r m s . Changes or amendments a r e i n c l u d e d a s w e l l . The a p p r o v a l s and 

p e r m i t s o b t a i n e d t r cm v a r i o u s a g e n c i e s :>rior t c d r i l l i n g a r e kepi: on 111» 

1'i'L a r e n o t i n c l u d e d h e r t . 
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Field Operations Program of Sandia Lahs 

WIPP Site Investigations 

(Nature & Effects of Salt Dissolution, Nash Draw: 

Exploratory Wells: 
Nash 
Sect 

Draw 
ions: 

Locat i ons 

WIPP 25 15, T22S, R30E 
WIPP 26 29, T22S, RiOE 
WIPP 27 21, T2JS, R30K ' 
WIPP 28 18, T21S, J;IF L 
WIPP 29 34, T22S, nier.— 
WIPP 30 33, T21S, K 3 1 E J 

Purpose: To reveal subsurface stratigraphy and hydioloaic •?.••>-; 
Nash Draw in order to determine the relation ^tune-
structures, surface features and evaporate dissolution 

Prepared by/- -:?^-/- '^-C^f-C^-'- * 
R. B. StaVler, Supervr-.:":" 
Di vi £ i on 113 3 
Field Enaineerinc; Pro;^c{..~ 

/I , / 
App 

Hi:!,/Supervisor 
is ion S3'. ' 

clear Waste Techno!OQV 

Approved by_ }^^_}l]^l^ 
3 .'JR. McKiernan, Sjper,.'if 
Division 53 4 2 
Nuclear Waste Prog-am?: 



Sandia Laboratories 
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'J ABLE OF i:iiNIi 

lATlONh i'KiW.R/vM CklTKrt:/-. 

:.!.;• Oi'KKATlDNS PLAN 

urj:,'ir.i r.nt i on 

S u p p o r t in;; IJala 

( J r i i l i n ^ [Ararat t e r s ,mJ I">:pt_T£...-o J J r i J i in f - Requ i rvr.:-r.:.-> 

]) i s n j s s ion cil P o t e n t i a 1 H a z a r d s 

i.ii '• :.RAT INC PROCEDURES I'Ok (JL'AI.I'IV CON'I ROL REfjL'l RKMCN I ^ 

Mt-asurement of Sur f act- Local i >'n and hit- V.K ion . . . . 

( r n - Logg ing and Hand Lint; and S t ' - r a g i 

C f o p h y s i c a l Logg ing 

i ; . i s inn and C e m e n t i n g 
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INTRODUCTION 

jnent fonta ins des i»;n criteria for six exploratory veils to i nvesi 
H•'•'.'-• ;ind K-d mingy in the Nash Draw. It describes thi_- orerjL irri-i \ 
; ti:m Lh.i <":•.'.! n. Mvities required to meet spe-ified ob;e::ivL's. 
procedures v i : h drawings , s;>et" i f : ca t ions , and instructions net esv 
-jualitv control of esst-ntial features. The Sanoia Q-jalitv A^s^ra 
Man for WI!'!' Site Evaluat ion is expected to cover activities :isso 
5 field program. 
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•••' i-A" :-*-'S j-f'nr.RAM CRITKHIA 

_•• • ; 1 < >w i r:j; ".• r:i:r.'ind:ini has bc-c-n .-u.-j^ptL-.-i .,s i-_-h;^n - r i u 
...- .-.': • i ) •; i ti- [ r .vc-i: : i;at i o n s of t h e Nash Urnw 1 n - : '••rt-, it I 
• . r •:'•:• i.-d in iLs ' j n t i r t t y fo r ' i se in t h e r n n L u . . uf "J i i s pi . ; 

Sandia Laboratone.s 
.! .:- = 29, :978 ••-• ...... .. •.. . •• . 

R . D . S t a t i e r , 1 1 3 3 

S. J. Lambert, 5311 

"r i'nria for WIPP 25 Through WIPP 30, and Th«=ir Qiiality 
Ar.'" •. ance 

T H I S memorandum i s s e p a r a t e l y reproduced in Appendix A. Pages 1-3 nf 

' .ne d r i l l i n g and t e s t i n g progra.il are t h e r e f o r e a b r i d g e d . 
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i ^ i- f i r r . t i H t - t ! l i - r bv F*HI» r . ,1 Ajit-n. 

I ' . t '• 

' . ' u a l ; i y connol . m o i n s r t * t ii>n wi 1 
' • • i i l i t v assur- ' ini -L- p r u i . i r v i l . :•> 
' irr, It.rn-^ , ,-s.inH i : I i v i ^ s •: ' ' ' ^ . 

!n ; " - - . r i.-il - . i i i ' t v I'rtijT.i:- w : i ; ;-> 
r . - n i * .-, s- i n s , , ? ) , i.;is v.-i: :••. 

Aoir in i *t rat i , f^ i s t . i l - * , 1 p : - t : 
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Drilling Parameters and Expected Drilling Requirements 

The following drilling program is intended to be typical for each (,: 
the six N'ash Draw boreholes, WTPP 25 through 30. The diameters of i\.>-
holes and drilling techniques will be basically similar, but the di-;;*„:. 
of formations and total depths will naturally vary according to ] rn ;*.z \•..-:•.. 
For guidance on depth projection, refer to previous section contain!a; 
geologic prognosis. 

1 . Level and prepare a suitable surface location compatible- vi t'n 
local terrain and drilling equipment selected. 

2. I.o;-ate borehole according to surveyed location and est ah 3 ish 
cr.mi.rete monument with brass cap in the immediate vicinity cf 
borehole such that it c^tn be utilized as the datum paint for all 
vertical measurements of the drilling, coring and logging a<- i i vit i<- -. 
Once established, this marker should be surveyed by a certiiiid 
land surveyor to establish vertical elevation of the benchmark 
within + one foot of nearest Nat iona 1 (it-ode tic Survey and tht- J ,-itt :\: ! 
coordinates within + one foot with respect to nearest sectiun ccrn-:. 

~i. MOVE- in rig and rig up in a manner such that a cont ir.uaus en ru c,i:i 
be taken from as near the surface as pract i cable to th*-- tota 1 depth. 
The core should be at least 3-5/8" diameter or the largest practical! 
obtainable in continuous coring operation. Utilize a drilling and 
circulating fluid best suited for promoting f -11 core recovery. 
Tse additives as required to control loss of circulation keeping 
in mind the desire to convert these boreholes into hvdrologit 
observation wells. All core is to be logged, marked, and handled 
arrording to procedures outlined in Section III.A. 

-. Duty geologist will closely moni tor core production and est ai; J I si 
t i'ta! depth. Total depth is expected t<" be about 50 feet be 1 ow 
l be top of salt and past the evaporite residuum at the In;- "' t ht-
S.i lad.* Format ion. 

';. i'p'in reaching total depth, bcrehole will ^e conditioned and naJt 
r- .i;iy for geophysical logging by a commercial firm ar.ri VS-•S/is'Ri; if 
t-.ey desire. Borehole may have to be opened to accommodate logging 
:.mis. 

:.t-r.ph\ s ica i logs are to be run to prov ide in format i :>r. :Vr : 

Identifying rock types encountered 

: •. A; c! i r • t':: t: ma in t er.anc t? of s t ra t i g rn phic control 

•V id ir verifying core depths 

d. identifying fluid bearing zones 

B- I 2 
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e. Evaluate relative permeabilities 

i. ^p-hcJc scr.ic velocity 

g. IVtt-rTT̂ ne elastic properties of rocks. 

7:iL- -ictLiil cnr.mercial logs selected to produce the above info nation 
v: : ] ?>•• establ ished at a later time after a better understanding 
'» tht hole conditions is known. Procedures for logging program 

w.l i b>j found in Sect ion IV. B. 

A: L ~-r logging operations are completed, the borehole should he mace 
r-',id- f'.-.r running casing and cementing. A string of 5-1/2", 15.5, 
;-'o » ising (or reasonable equivalent) with centralizers will be 
st'_iod and cemented to the surface. A prime reason for casing is 
t:< isolate aquifers from one another and procedures desnibed in 
:it- i! T. III. must in- followed. 

I'; •:: .->c r 1 L-t i ••n o: casing and cementing, the well should bi- filled 
-* : • it " n-sh w.'i: er and rcvored with a temporary, removable ca;-. 

'.-.-... •.'. \~.-i-: na.i--. fill in pits and leave hole ter.porari!; 
•.r : :•• .1 :.>r i.vcir.̂  cgi ca 1 testing. 

Some small :nt-rl gas p ". *;-;.-. :ni;. bi_-
:rn- salt . 

-rt- >. >:pt_-c tt-d . 
cnl ik-- ; v above 
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. i[. UK:,; Oi'KRATINf. PkriCLDir-iES FOR QUALITY CONTROL REQUIREMENTS 

!'• rt i'-ns of this field activity an- considered of such a s": ;ir. i f i; •;*:; -< 
'.},:<• quality control m-asi'res have b< en established and these- art-
••'lb î ' t to independent audit by Sandia Laboratory Quality Assurant < 
personnel as well as NRC Field Audit Team, These activities art-: 

A. Measurement of Sur fa< e I .or at ion and F 1 evat inn 

H. (.ore Logging a:.i' dandling and Storage 

(.. U-ophysiea! Logging 

ii. Casing and Cementing. 

'."he above activities wil 3 be monitored in d-tail or ri-vic-'" : '••.• = :•. .y. 
qui I i t y contro 1 experts whose educat inn , knowledge and/or exp--r i ••:;. - i 
him qualified to assure adherence to operating procedures nr tu •*«• . :; 
or certify that des i red oh ject ives have been met. 

V'ben LK-S ignated, this i ndi vidua 1 shall take appropriate nn-asur*- i • 
negotiate with pertinent officials to whatever extent necessar-. tc r-
.u rept ;if) 1 e resul t s . 
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.;: err. *nt r: S u r f a c e L,e. • • i t m and E l e v a t i o n 

7h<- j / t n e r a : Italian will be e s t a b l i s h e d by r . i ^ i s i t m ^ 311 f o l i c * : 
r«-v. ov •- f r f h : •.: i v ; i y s u r v e y s , s u r f ar t - f (-at u r e « , , m r-s«- i h i ] ; t > ••-•• 
i • h e r j c;'-p->*. i I : r a i inn:- i i#- r.'i t i ons . /• r r r - l i n i n a r v laru! s u r v . v si 
b< «. i : •.'']• ' ' '': ' "•' ••• K e i p : s r e : " e d I.^nd S u > v t v . r t< ,--s: .:: 1 : ^ r ; U < C : T * T 

' - • • . . : : ; i-:i u 1 3 1 bt e s i ;,b ] : s h e d w i r h n i - i in : * M't *, ;. i. b .' h- i :« ' •::!'• 
r.. t ;>(.•:; s t - t l i ; » n f t ^ n n s tr p r o v i d ' - d.it:* •••• . s ' . i r - . : : ' ' <•• - •• - -" 
! i - r r i l i . i.-r.r, 1 nj:s c : s ^ - ' . !»•: su i t -.hi < f. r r,-: • : r ;. " . • '. '.:• • :..; -
-. .'<\: i ' i e d . A f t e r p..ri • PMM ru : t i nn i s i • n.M< : i .vi,: ..: : !.•• i : " < • ' 
^ .-'•>: ix\£, h n r r f - t c- JT.rr-.wr.f-ni *'i is. <-! br . . - ^ <*-;•:• v . ] ! : • <̂ : :;. ' :.* 
•-•:::::ly r>< t n , V-rebt-O* =-;rh t h n t i t : . tr. be- u s e d ;:•• : he 'h-: :i:'. p . 

r;- ;i r>-i ?: s t e r c - r L. = :id y . r ' . w v . - ; ;• »-•=* oh '. i • ;. : bt \ . : ; . • - > : e ' . -v .*. : . ;. 
K ' "f t h e nc-'ire*-"* '.""^ r..".;..: . e r t «nd Ehi l ^ f t r A l t ; • . : ,t* « » . : r. .: 

U-.;. nf n ' . ] f i e l d r . r tc -s •,:; i 1 ; zed 

. :: ::.i'r- i r.j' ! be L ;!' vt. v Oi.i ; ] be s ;'::. 
I:.._ s tar. : : nf t la- r t : . p . n s : ;.•] t ^ : . r v e ; 
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Core Logging ;>nd Handling and Storage 

A duty geologist will log and measure core as it is rer-wed fr<.:- '•:• 
barrel. When drill cuttings are requires, duty geologic L will :-. . 
thev thev have been taken, washed and dried. They should the" h< 
i u-d in 100' bundle1;, boxed, and marked with well id en Li ty, and i:::trv.;' 
tak.n. Cuttings will then be taken Ln core storage in (.arlsbad a!- rv 
wi th >. ore . 

A record should be- kept showing date and tour, secuerue -•: enn- 'ntfr-.-i] 
Ji-plh of interval, footage of jore recovered, and percent .;g( . If 
s i en i :' Scant i nte.~vals are miss i n^ , the depth and interva 1 n: r,is;. in^ 
cure rhn-jld be recorded as well as any determinable phys i ral proper*; : < — 
<)-' the formation. Rig operating cond i t i on.s such as K?>', weight c; I : t , 
circulating pressure should aiso be kept. 

(• r *. ke of consistency, a rout ine has bn;i es'.abl is, bed for hand 1 m,1 ar. 
ina-Mng tore at the drill pad e>s fallows: 

' . C,\ ring contractor and roustabouts w:U lav barn-! rh>vn ant: [-• :i 
In rre1. The duty geologist will supervise removal (rom core bar re ! 
and placement in troughs in the order thev come n>\\ -i: barri '. !"? 
inspection and measurement. Troughs are narked orange or red 
indicating top end and black indicating down diroctiin. 

if ''iTc Is suitable fur narking, each n.r. jcr piece- should bi 
marked with a waterproof, black-ink arrow pointing in the d:rei tiin 
: IK ho Le is ad vane ing. If core is m u su i t ab] c for m irk rag, t hi-
above is to be marked on sit-cvin^ using an indelibh , vnt erpr -u-1 . 
h 1 a.-i- mark ing pen . 

s-u 
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:Ti;ir to lugging, a Sand la rcpresent.it ivi will mt.-t.-i with i ;.> 
i i-i;i;in̂  t-nii ineer , present " I nstrui t tons to Log it ing (.•'" a.-, h'u •••:•::. 
•:-. ! ol lowing pages, and discuss: 

.j. The entire logging program and any special revjiri.CL-r.ts 

. KoK- conditions that may cause prob] ems 

Zones n: speci.il interest. 

'ii,e equipment vi I 1 be "warmed up" for th adequate arr.nunt ' 
' :I:.L and tools will be checked t'1 se „• th they aiv functi 'iii:.i' 
:-i ̂ per 1 •>- upon arriva 1 at the lac at Ion. 

• ;- , Rinf, an;: km. will be measured or. mud saapK-s. INtin.si. _ w, [ , 
-ire not acceptable. The service cotr.panv should ran tin sar:p U in 
i mud press. 

Proper srales will be used on each ] o/,. 

Ml Sidew.tll a-.' ;Tipensated Neutron hv-. and .ill dens it*. ; r- - :: t 
, :rvfS will be i an on limestone matrix over tho :'or,r >- .•: ;;itt-!\ : 
: *-i:ard !<-ŝ  of t h- ! i t hoiogv . 

: :<;; p"ie:u w ; 11 !H '. eHted wh i 1t- rutin in v. in ho le . 

-•• ! •••'- a:;.: alt*.? I > ̂  ».a 1 ibrat i ens u j 11 !>. hhovn r • i -i ! ! . •:r: i . 

i'iinl i. a 1 in rat i "'is will bi hhown I -r a l ' dvr.sitv a n : a. .•! : • .' 
:::t v^r.it :*TI ^ he. - s vi 1 } be shown J or a 1 i in t egra • t •: A< ••*. -i ; - i ̂  

;:. .o:':;:..in t> -:i:per ring.s the c a l i p i r . a-ihr-iti v. -a.. • ; ] , . -: -
"to-.; :\:'.\ ;•>;;.•:." and c.i1- ir.c " e a d i n ^ s . 

on::-Ji :L-;-. fi 

i ' ; i. •- ••:•;- -r '. " s u L :. a-; : - s h . v r . •-: t e l l ow i r <. 
h*. p . f ' i ' i e t l Sand; . , r e r r e s e n ; a 1 i v ( . 
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LOG QUALITY REPORT 

Log D c f c 

L o , 

. M p „ n 

CHECK ALl BOXES - i^PTeft'.E YES OR 
UNACCE-M »bLf NO 

S« « = ' -pp.-co*., .o a (.<.".<.-< »,...<:., 
L .o . . 8I««W.. 

A. HEADING 

2- H«od.n9 Da'a P-up.r', CcmP:».«d 

3. FoK.p~.n- U i - i $».- <•« Co-pl .ud 

4. Equrpm,-.- Co'o S.ei . i " Ce«(.fi«l! 

5. Stil l* CKa-B" *< " • * a" H*aa."S 

REMARKS. Codr N V , 

ft 
• - CALIBRATIONS AND SCALES 

I. S r 0 ! . » Co-..£i («. A..o 

3. S c U . t=v*r : .d 

3. SttfU C^o-5.1 L = (:«*'«<* 

4. Z . ' D . . w . [ 0 , a » d 

5. B.lo., Leg Col a-o'-o". 

6. Ah , . LOB Col.b-at.oni 

C. VALIDITY OF LOG 

J. C - - « . *-„-<• c « . " 8 r » „ . c t i y 

3. Do L » 8 »»*-** *«!' — *"-" '*«• 

3. Cu>*.» o" Dt P .x 

4. uosB'"9 Sp»»d l"tf co'id 

5. Lo0g.ng S>*.«1 C A - . M 

D. APPEARANCE 

t. Pr.«t,nB o. T,p.n e N*sl 

3. P„Al .«, o- TTp.r.B Ac t v .o ' -

3. C'.tf «"d P-" T - a { - 1 

4. 3»'":«« **•« flh> a»,j Ci.ofl 

5. F.U C f l ' -*c>l, P . o t « i . . d 

6. C.«». 0I P'.nt Ouel.tr 

T--J 

"1 
J 

.J 
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Cas ing and Cenenting 

1. Inspect casing to be run. Sand blast if necessary to remove-
buverc rust flakes. Pits of rust without flakes may actuall> 
enhance bonding. 

2, Condition hole, ream if necessary to remove tight places. 

'!. Condition fluid until mostly free of cuttings. 

- . Install a combination float shoe. 

'}. Stand casing with centralizer. Utilize logs to determine I<v 
as well as routine spacing of 60-90 feet apart. 

h. begin pumping and displace well fluid with mud flush, tht.ii -. 
and cement slurry. Use 70-30 poz mix, sa 11 to satur.it in:., ,ii 
2/' bentoni te gel . 

7 . I'i.sp lacement rate approximate! y 2-1/2 barrels per tnirs'iLL-. 

Hump plug with approximately CJOQ psi over pumping-nii >: i wy ri:> 
Mi:-: 1000 psi, clnse in head. 

'<. '/iK uH hours. 

If.1. N i p p 11. u p a f t e r i(^ h o u r s . 

; ' it i . r - i s s u e d bv S c a t i : F.ngi rn>or ; i n p a r i i < M ! i r , 
th. ' i t " " t^ in j ; s h a l l n t b e i n s l a l K - d o r t e r n : ; ' . 

' i n-it i • i • a t i i ' n n 1 :h> S l a t " [ -;i: i m i-r Of 1 :. . . " 

B-22 
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F o > v ,:;! rlbr.,s.i. shall p r e v i a tu Sand in, L.I!' lsbac, a crv>y ,;] : I K 
r- ; :-. !;.-:.•!;.., rsrlsh.*:, wi]] te;t-!a:< •-»*..kdav*- to 
a::J .. :';. ;:.:;, 53il, .iJb:jq,( wh.' will T..1 i 1 copies I 
Sf'.';ii !, ili'i, and Static r, I l j 1 . A c p y of" the da i I 
be kept by S.india, Carlsbad, 

. ^ -hu t i t - : 
McFar l : : v 
rt. [ - r t i : 

B. Hoi* Mis : 'r;-
< -'T.f. i l t d b;. Fi;..-, [.HI i ^ v o , and Lan \Vfj;is, NV. Send copy t-
:- . u . S t a t i - r , ! l i > , !.»! S . i n d i a , A l b u q u e r q u e , d i s t r i h u t i n n . 

- .L n.-.i i i . i . i r : -•'••.! 

n i n i ' ». .'t i • 

•wt::.', A : 

; - . . \ L- . r r : , r t , •> i i : , • L / , 

. - . 1 • A r :. i v t • , - . r ; » : i n - i ! , : ,t; • 
I - M . i t t - K n ^ i n o i r , K u s w t i ] , NN 
I - [ :>i S Ar t ' . s (it-. ' J t i s t , Kr'swt- i 1 , '• 
1 - U. <-1 ; .-x. :-- h v ' . r i . I., v M - T \ i • 

»•• F i s . ! . n ; -

K * •.: 1 : RO'-.ip.--
:'•;:: i ; ~< r . : t - r t i i i . i t i . 
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Sandia Laboratories 
oa:e August 18, 1978 

ic D i s t r i b u t i o n 

A i ^ Q j e i a j e NP 

R. D. Statler:1133 

Supplement 01 to Field Operating Program WIPP #25 thru //30 

The following additions and modifications to the Field Operating 
Program for the Nash Draw Exploratory Wells, WIPP #25 thru #30 are 
forwarded for your use and information: 

A. Fourteen (11) copies of the As Built Survey of the hole 
locat ion should be distributed as follows: 

Fenix & Scisson-Carlsbad 
Fenix & Scisson-Las Vegas 
Sandia-Carlsbad 
Sandia-R. D. Statler:1133 (2 copies) 
Sandia-P. D. Seward:1135 
C. Jones-USCS, Special Project Div., Denver, CO 
G. 0. Bachraan, USGS-WRD 
J. Mercer, USCS-WRD 
b. J. Lambert:5311, SLA--ALB 
Archives:5310 (2 copies) 
New Mexico State Engineer, Roswell, N>1 
I'SGS Area Geologist, Roswell, NM 

Run Geophysical Logs up to the highest level that will hold 
fluid. Estimated to be ±220-feet. 

c- to be run as follows: 
1. Densi log 
2. BHC Acoustilog 
'';. Micro Literolog 

A. Dual Laterolog 
5. Compensated N'purron 
6. "I'p Hole Velocity" 

A:':: :. y.-TCt-r fL'SGS-WRD to distribution of all legs. 

• • u Lv f'̂ inj;, h'.-nd ling and Storage procedures are mod i f ied 
to inc]ude photography of core at the drill site as soon 
.!- i *. l.ds bc«.n logged and identified by the Duty Geologist 
ind bt fore it is sleeved for storage. 

ies of all core photographs are to be made by Sand:a Labor.*: cr i v~ 
rî utt't! as follovs: 
3 Copies - Division 5311 
1 Copy - C. L. Jones, USGS, Denver, CO 
1 Copy - G. 0. Bachman, USGS-WRD 
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INTRODUCTION TO APPENDIX C , HOLE HISTORY 

The h o l e h i s t o r y i s a document p r o v i d e d soon a t t e r c o m p l e t i o n of t h e 

• o r e h o l e , and i t s u m m a r i z e s t h e r e l e v a n t i n f o r m a t i o n on t h e d a i l y l o g 

kep t by i h e c o n t r a c t o r . The h o l e h i s t o r y i s n o t e d i t e d t o e n s u r e 

c o n t o r m a n c e i n e v e r y d e t a i l w i t h L i t e r i n f o r m a t i o n d e v e l o p e d f o r p r e v i o u s 

• ' - . ap t e r s . F u r t h e r i n f o r m a t i o n may be o b t a i n e d a s n e c e s s a r y t h r o u g h 

f >:aiM n a t i on o t t h e o r i g i n a l d a i l y t i m e l o g s . 
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FENIX & SCISSON, INC. 

HOLE HISTORY DATA 
' I - - ; . 

bandia Lab 

New Mexico 

Exploratory 
Eddy «»E» KIPP 

-..-.- * 665.01' FriL, 174.92' FWL JRCCNCE. " • » ' " • • 

- j ' J P J D D E D 9-8-78 1 ; : M P L E ' E 10-2 
:• ' Salt base mud 

BORE I C E RECORD C A S I N G R E C O R D 

T FT. *ALL GRADE CPL'G ! FROM I TO 

1.950" 15.50* J-55 ST&C +_U.3' ; 912 

4 

l - . „» . r«r 

N O N OP L RATIONAL TIME OPERATIONAL DELAY TIME W O R K I N G H U E 

1 . 7 8 , . 

0 . 8 3 -

inq £L21 ••-, 

0.07 a , 

Q J j 

J.O. Weather 0.10 
• it S Condit ion Mud 0.89 

Free Stuck P r i l l Pipe O-ZJ 

•- , Reaming 1 • 2 -1 

Coring 11.05 
15.?" 

9.73 
1.9] . 

12 " Q 

9 .73 , 9 3 < , . , TOTAL . ELAPSED TIME ?3.?5 

ra_is I'onurciu l oca t i on : f;Cr,. 79' FfIL, 173.63' FHI_, Sec. 32, 
?1 S, P31f. • leva t ion 34Z7.54'. 

1 Penn. d r i l l i n g Co. Fa i i i nq 1000 23 

WDS:i t 



HIPP #30 
HOLE HISTORY 

9-3-7S Moved i n Pennsy lvan ia D r i l l i n g Company's r i g =1 and r i p i e d up . 
Cut core = 1 t h r u i*3 us ing 3" O.D. Shelby tubes f r o n 0 ' t o 6 ' - 6' 
and s tuck t u b e , l e f t i n the h o l e . Nixed up s a l t base r.'ii. San 
a tapered tap i n the ho le ans washed 6" i n s i d e the t u b e . 

9 -9-78 Recovered the Shelby tube w i t h a tapered t a p . Made up 3" x ?' ce re 
b i t on an Ace core b a r r e l and cu t core =4 and =5 f rom f - f.' t o 17 ' 
Opened 3" ho le t o 6 - 1 / 8 " f r o n 0 ' t o 1 7 ' . Made up 6 - 1 / " " >: 3 -1 /? re 
b i t and c u t co re =6 t h r u .'10 f r o n 17 ' to 6 1 ' w i t h 10' s r ' i t cere 
b a r r e l . 

£-11-7?. !>iq secured f rom 9-9-7? t o 9 - 1 1 - 7 ? . Cut c e r e '-11 t h r u =16 fry { ^ 
to ' .3:7'. Cr.anged out to a 25' core t c r r d a t S T . 

9-12-7U Completed core -16 f rom 138' to 1 5 6 ' . S t a r t e d l o s i n c f u ' d a.. 1 ' ° ' 
and had 75:. r e t u r n s a t 1 5 6 ' . Mixed mud and l o s t c i r c u l a t i o n r . i t i T i . -
Cut core =17 t h r u = 21 f r o r 156' t o 19.° ' . Pad 40' t o 5:1 r e t u r n s 
a f t e r 1 6 6 ' . 

9 -13-72 Completed core -21 f rom 198' to 2 0 1 ' . Cut co re =22 t r - , ; =?3- frc-
204' to 259 ' w i t n 50' to 20" r e t u r n s . Opened 6 - 1 / 8 ' ho le to " - ; . ' ' -
f rom 0 ' t o 2 3 9 ' , had 95" r e t u r n s a t 190' w h i l e r e a r i r - : . 

9 -14-78 Opened 6 - 1 / 8 " ho le to 8 - 3 / 4 " f rom 239 ' to 2 4 6 ' . Pan 7' < \ ; . , . , , . j r 

t o 246' and packed o f f . Cut co re -26 t h r u =29 f r o r ."-'•<' \,- " C ' . 

9-15-78 Completed core =29 f r o n 336' t o 342' and cu t co re •••">" i f r , -.-'" ' , -
348' to 3 9 8 ' . 

9-16-78 Completed core =32 f r o n 398' to 4 1 9 ' . Cut t o r n =33 v ••;. .•• • r. • 
to .187'. 

9 -18-78 Rig secured f rom 9-16-78 t o 9 -18 -78 . Cut core =36 t h r u •• " -'rr>- .: " 
to 5 6 7 ' . 

9 -19-78 Co-Die ted core --3" f r o - 567' to " 7 ' . r..-t oo>'e =47 ,.,-.,! .:; ..-.:• • 
to • ' 3 2 ' . 

9 - T - 7 7 f i r n l e t e d core "41 f r o n 637' to '.. 7 " ' . *} =.n"r-! out t r 1 ' "•; ' i ' • -' 
I i r>-el and cut core -•'•? t h r u =£6 from 633' to 6 8 5 ' . 

9 -21-73 Co-Dieted core =46 f r c n 6<".5' to 7C4 ' . Cut core =47 •'•r.. •••.:.' •'••• 
704' to 7 6 2 ' . S t a r t e d l o s i n g f l u i c a t 74f , ' . Lost a s r r n v i r a ' r : ' . 
1C? b a r r e l s o f r.ud and rega ined ??' r e t u r r s . 

9 -22-78 Cut core =5" t h r u =53 from 762 t c 862 ' . . i t h 95 r e t u r r ' . 

9 -23-78 Cut core =54 and =55 f rom 862' to 9 1 2 ' . Ran USGS I o c s . " . . T e c •>•• 
7" O.D. cas ing o u t o f the h o l e . Opened C- l / r . " ho le to 7 - V 
f r o n 246' to 368' w i t h 90' r e t u r n s . 
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HOLE HISTORY 

9-30-7B 

10-1-73 

10-2-7S 

Rig secured from 9-23-78 to f-29-78. Opened 6-1/S" hole to 7-7/f" 
from 368' to 912' and drilled to 912'. Pulled out of hole, stuck 
drill pipe at 700' and worked free. Pulled to 640' and could not 
work free. 

Hade up jars and overshot, jarred drill pipe free. Stuck pipe again at 
480' and worked free. Made trip with 7-7/8" bit and cleaned out 
6' of fill. Conditioned hole for logs. Ran Dresser Atlas logs. 

Ran Seisnic Reference Service's seismic survey. 
0615 hours. 

Secured rig at 

Rig secured to 0 hours. Ran 23 joints (929.05') of 5-1/2" 0.:., 
15.5C-, J-55 casing and set at 912'. Cemented annulus using 
Dowell with 1000 gallons of mud wash :\:eac of 75 sacks of RFC cedent 
and 270 sacks of 70" class "C" cement, 30" Litepoz 3 with 19.4 -'•per 
sack of salt, 2C' gel and 0.1" salt dispersant. Total slurry volume 
was •".C, ft 3. Lost circulation after 3? barrels of slurry was 
pui.:ped. Displaced cement with 22 barrels of water and regained 
partial circulation after pumping 6 barrels. Cement circulated 
to surface and fell back when pumping stopped. Cement in place at 
1020 hours. Cut off casing at 1.3'. Pan Rennet temperature survey. 
Rigged down. Hole completed. 

TYPE LOG DATE 

LOG INDEX ShEtT 

RUN NO. 

CRL;SER ATLAS LUGS 
CI1C Acoustilog 9-30-78 

Compensated Densilog 9-30-78 

Micro-Latcrolrg 9-30-73 

Dual Laterolog 9-30-78 

Compensated .'leutrcr 9-30-78 
Gamma 

1 

DEPTH DEPTH LOSC ;ED 
DRILLER LOGGER FROM 10 

912 910 10 in 
91? 910 5 •me 
912 910 if '07 
912 909 10 90r, 

912 910 r, qnc 

SJ_:sr IT REFERENCE SERVICE LOG 

Seismic Survey 9-30-78 1 

'.OK: Logs furniJ'oJ ISS/Mercury. 

912 910 



WIPP #30 PAGE 1 

U I K L . 
CORE NO. INTERVAI (IN F T . RPH WO'. PRESS P S l F T . C O R E D F T . REC. 7. P E C . 

9 / 8 / 7 8 

1 0 21 2" USING SHELBY TU5 ss 2 ' 2 " 2 ' 2 " 1007. 

- 2 ' 2 " 4 ' ' ." 0 2 0 0 0 2 ' 2 " ,, ,,. 1 0 0 ' . . - -, 
3 J *' ^ 6 ' 6 " 0 0 2 . 2 2 ' . 2 " 1 0 0 ' . • 

-• . i 

9 / 9 / 7 8 -. 
4 6 ' 6 " 1 2 . 0 8 5 1 0 0 0 1 5 0 5 . 5 3 5 5 " M 

J 1 2 . 0 1 7 . 0 8 5 • 1 0 0 0 1 5 0 5 . 0 2 4 0 ' ' 2 

6 1 7 . 0 2 1 70 5 0 0 0 2 0 0 4 2 . 6 6 5 : 3 

21 31 70 6 0 0 0 2 0 0 • v . 9 . 3 93"; 4 , 5 , 6 , 7 

8 ' .3 1 4 1 - • 600C 2 0 0 10 7 . 3 7 3 ; 8 , 9 , 1 0 

4 1 31 75 6 0 0 0 2 0 0 10 8 . 1 8 1 " 1 1 , 1 2 , 1 

10 5 ! 6.1 75 6 0 0 0 2 0 0 10 9 . 3 9 3 " 1 6 , 1 7 , 1 

M ; ; i 7 5 6 0 0 0 2 0 0 10 1 0 . 2 102" ' ! •> , . ' 0 , 2 

I ' 71 ; s i 7 5 6 0 0 0 • 2 0 0 10 10 100?. 74 - 2 7 

13 81 102 78 OOOO 2 0 0 2 1 1 5 . 2 72" 78 - 13 

14 10 2 121 7S 8 0 0 0 2 0 0 19 1 4 . ^ 7 5'. 34 - 39 

I S 121 j 131 7 5 8 0 0 0 2 0 0 10 8 . 1 8 1 " 4 0 - 4 2 

16 111 156~ 75 SOOO 2 2 5 2 5 I B . ' . 7 . ' - .4 \ 4 3 - 5 0 

1/ 156 166 75 5 0 0 0 5 0 0 10 0 a": 5 1 

l b If! 6 176 70 7 0 0 0 2 5 0 10 1 . 0 10" 52 

19 ! 7 u i i R 4 .1 t o . _ . 5 0 0 0 2 5 0 8 2 . 0 53 - 56 

20 1 .4 ! K 4 6 5 500C J J 5 10 8 . 2 8 2 ' '•7 - hO 

2 1 194 ; . . H P5 5 0 0 0 1 7 5 10 10 100 6 1 - 6 4 

22 .•:•: | 2 1 4 8 5 5 0 0 0 2 0 0 10 9 . 0 !Mf 6 5 - i.H 

2 i 2 14 [ 224 8 5 5 0 0 0 2 0 0 10 9 . 6 »„: 69 - 7 2 

24 1 2 34 8 5 5 0 0 0 2 0 0 10 9 . ^5 9 5 -

2 5 . - . | : - 5 , • 8 5 9 0 0 0 150 2 5 2 2 . 8 9 1 . 2 . 

•>/ 1 4 / 7 8 I 

2d ! '•' 284 104 1 2 , 0 0 0 2 5 0 2 5 26 1 0 4 ' ; 

27 1 . 84 307 1 0 8 1 2 , 0 0 0 2 5 0 2 3 2 3 . 5 102? , 

28 107 332 8 0 1 2 , 0 0 0 2 0 0 25 25 1007 . 

2 9 3 i2 3 4 7 . 5 8 0 1 2 , 0 0 0 2 5 0 16 1 3 . 1 7 9 . 4 ^ . 

30 3 4 8 369 aO 1 4 , 0 0 0 3 0 0 2 1 2 2 . 7 108% 

31 369 394 1 0 0 1 4 , 0 0 0 2 5 0 2 5 2 6 . 2 1057. 

32 394 
_ 4~19 ~ 

4 1 9 75 1 4 , 0 0 0 2 5 0 25 24 9ii 
9 4 ' i 33 

394 
_ 4~19 ~ 

4 1 9 

9 5 1 4 , 0 0 0 2 5 0 25 2 3 . 5 

9ii 
9 4 ' i 

34 4 4 4 467 95 1 5 , 0 0 0 2 0 0 23 2 5 . 2 109% 

35 4 6 7 487 9 5 1 5 , 0 0 0 2 0 0 2 0 1 7 . 3 8 6 . 5 7 . 



WIPP #30 

INTERVAL (IN FT.) RPM 

.,8 7 

U2 

537 

n 12 

Si'"i 

643 

6 34 

_5_1? 

5 3 7 

5 6 2 

5 8 7 

h i 2 

633 

64 3 

6 54 

663 

679 

812 
837 

362 

887 

8 5 

85_ 

90 

'JO 

90 

65 

| 100 

8 ' 

[CIRC. _, 
PRESS PSI FT.CORED,FT. R£C. 

12,000 

14,000 

14 ,_000 

14,000 

14,000 

10,000 

10,000 

10,000 

10,000 
8,000 

7-8 ,000 

8,000 

12,000 

12,000 

12,000 
12,000 

.lliOQB 

200 

200 

200 
200 
200 
200 
200 

2 00 

200 

200 

200 

200 

200 

150 

150 
150 

150 _ 

_25_ 

2 3 _ 

21 
10 
1 1 

25 

25 

24.85 

19.1 

23 .6 

9 .7 

1 1 

1.75 

15.8 

100% •'• 

9 9 . 4 7 

76.4"/. 

I. ir." 

I n r r 



SURVEY MONUMENT *AS BUILT " 

SECr/OWJl. ,TOWNSHlPJ±S—.,RANGE21E-N.M.f?M. 
EDDY COUNTY.NEW MEXICO 

ELEVATION OF BRASS MONUMENT 3427.54' 
m&Z3L FNL A 173.63' FWL 

NS9'58'W(QLQ1^ 

NORTH 

r-iooo 

Thit i* to c»rti?/t}>al lh» tor toeing plot* 
mad* from fi»lanof*$ of a bonafid* lurvt mad* from fiikfnofit of a bondfid* 'lurvey 
mod* by m* andit true and corr§ci f o th* 
b**t or my knowltdgt and b*li*f. 

J*. A • '<W£ 
Dan R. Rtddy 
nu.peaL.stfs4iz 



WIPP #30 
AS BUILT HOLE CONDITIONS 

AS OF 10/2/78 

I 3 
m[mfo. 

to. 

HOT 1 0 SCALE 

ISHT 

? 1 
8 ' , Hole la 2 4 6 

Y 

U 

7 7, g Hale to 9 1 3 

5' ,"" 0 D 15 5 0 - . 
I 55 Cas ing c e m t n t e d 
at 9 1 2 wi th 4 6 3 f t 5 



WIPP 10 Logs 

FiHC A-xiust i lcg Dresser Atlas 

Dresser At las t'anpensated 
Densi i og 

. anpensated 
Nputran/Gamna Hay 

Dresser At las 

D'ni Laterolog Dresser At las 

D iq i ta 1 Veloc i t y Soisraic R»t erence 
Cor. v?r " i on Service , Tnc . q 

• v L S I l 2 

T o p o t 
L o g g e d 

I n t e r v a l 
( t ee t ) 

Rottom 
Logged 

Tnter val 
( l e e t ) 

Dar p 

W14 67W 10 903 9/30, 'If. 

- )7467S 5 908 9 / 3 0 . " 6 

WM66Z s u r t . 908 9/30.. '.' ti 

M icr o-Lat erol oq Dresser P t las 

W7467X 

N/A 

W7467Y 

90 8 

904 

9/3 0/7 8 

10 /19 . "S 

i'ji">a] data IF retained in Sandia WIPP Central F i l e , D iv is ion 4";42, 
r:.-5r,rJia Nat ional Laborator ies, Albuquerque, MM, 87185. 

' ; I I + - .-lurrber tor logs ava i lab le through West Texas F!lectr 
In:: . 'E l -S i 1 , ..75 West KaU Avenue, Midland, TX . 

I oq Ser v. CP , 

Teas-jM-d : far n r o j i d sm iacp ; e l e v a t i m > r i i r : a l l y 14/7. '-.A • ^rr:vp MSI.. 

-• Pet P: p^rp Ser v: r-e , I nc . • Tul sa , OX . 


