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EXAMINER CATANACH: C a l l t h e h e a r i n g back t o 

o r d e r a t t h i s t i m e . Case 10252. 

MR. STOVALL: The a p p l i c a t i o n o f Amerada Hess 

C o r p o r a t i o n f o r a w a t e r f l o o d p r o j e c t , Lea County, 

New Mexico. 

EXAMINER CATANACH: Are t h e r e appearances i n 

t h i s case? 

MR. CARR: May i t p l e a s e t h e Examiner, my name 

i s W i l l i a m F. Carr w i t h t h e law f i r m C a m p b e l l , C a r r , 

Berge & S h e r i d a n o f Santa Fe. I r e p r e s e n t Amerada 

Hess C o r p o r a t i o n and I have f o u r w i t n e s s e s . 

EXAMINER CATANACH: Other appearances? 

MR. KELLAHIN: Mr. Examiner, I'm Tom K e l l a h i n 

o f t h e Santa Fe law f i r m o f K e l l a h i n , K e l l a h i n & 

Aubrey a p p e a r i n g t o d a y on b e h a l f o f t h e M e r i d a n O i l 

I n c . I do n o t have any w i t n e s s e s t o be sworn. 

EXAMINER CATANACH: W i l l t h e w i t n e s s p l e a s e 

s t a n d t o be sworn i n ? 

( A t w h i c h t i m e were sworn.) 

WILLIAM S. HOLDER, 

t h e W i t n e s s h e r e i n , b e i n g d u l y sworn, was examined 

and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. CARR: 

Q. W i l l you s t a t e y o u r name f o r t h e r e c o r d , 
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please? 

A . My name i s B i l l S. H o l d e r . 

Q. And where do you r e s i d e ? 

A . I r e s i d e i n T u l s a , Oklahoma. 

Q. By whom a r e you employed? 

A . Amerada Hess C o r p o r a t i o n . 

Q. And i n what c a p a c i t y ? 

A . As a p e t r o l e u m l a n d man. 

Q. Have you p r e v i o u s l y t e s t i f i e d b e f o r e t h e 

Mexico O i l C o n s e r v a t i o n D i v i s i o n ? 

A. No, I have n o t . 

Q. Would you b r i e f l y summarize y o u r 

e d u c a t i o n a l background and then review your work 

experience f o r Mr. Catanach? 

A. I r e c e i v e d my bachelor of a r t s degree i n 

1980 from Westminister College. I have been a 

petroleum land man since 1982 when I was f i r s t 

employed by Bremmer O i l Company subsequently 

employed by I r i s h Petroleum and Kaiman Resources, 

and now Amerada Hess. 

Q. I n a l l those c a p a c i t i e s you've worked as a 

petroleum land man? 

A. Yes, t h a t ' s c o r r e c t . 

Q. Are you f a m i l i a r w i t h the a p p l i c a t i o n f i l e d 

i n the case? 
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A. Yes, I am, 

Q. And a r e you f a m i l i a r w i t h t h e s t a t u s o f t h e 

la n d s i n v o l v e d i n t h e proposed n o r t h Monument 

Grayburg/San Andres U n i t i n t h i s area? 

A. Yes, I am. 

MR. CARR: We t e n d e r Mr. H o l d e r as an e x p e r t 

w i t n e s s i n p e t r o l e u m l a n d m a t t e r s . 

EXAMINER CATANACH: He i s so q u a l i f i e d . 

Q. (By Mr. C a r r ) Would you b r i e f l y s t a t e what 

Amerada Hess C o r p o r a t i o n seeks i n t h i s case? 

A. We seek a p p r o v a l o f a w a t e r f l o o d p r o j e c t 

f o r t h e N o r t h Monument Grayburg/San Andres U n i t . 

Q. And t h i s u n i t area was p r e v i o u s l y a p p r o v e d 

f o r s t a t u t o r y u n i t i z a t i o n by t h e D i v i s i o n 

Order R-9494? 

A. Th a t ' s c o r r e c t . 

Q. Are you t h e i n d i v i d u a l who has been 

r e s p o n s i b l e f o r o b t a i n i n g r a t i f i c a t i o n s o f t h a t 

o r d e r f r o m t h e w o r k i n g i n t e r e s t owners and t h e 

r o y a l t y i n t e r e s t owners i n t h e u n i t area? 

A. Yes, I am. 

Q. Has Amerada r e v i e w e d t h e u n i t agreement and 

r e c e i v e d f i n a l a p p r o v a l f r o m t h e Bureau o f Land 

Management? 

A. Yes, we have. 
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Q. Could you i d e n t i f y what has been marked as 

Amerada Hess E x h i b i t Number 1, please? 

A. That i s a c e r t i f i c a t i o n d e t e r m i n a t i o n from 

the BLM. 

Q. And t h i s i s t h e i r f i n a l approval? 

A. Showing t h e i r f i n a l approval of the u n i t 

s u b j e c t t o the OCD's approval . 

Q. Has t h i s -- and i t i s s u b j e c t t o r e c e i v i n g 

a u t h o r i z a t i o n f o r the w a t e r f l o o d p r o j e c t from t h i s 

D i v i s i o n ? 

A. That's c o r r e c t . 

Q. Has t h i s a p p l i c a t i o n been reviewed -- the 

u n i t a p p l i c a t i o n -- w i t h the Commissioner of p u b l i c 

lands ? 

A. Yes. We have r e c e i v e d p r e l i m i n a r y approval 

and we seek f i n a l approval tomorrow. We have a 

meeting tomorrow at 9:00 a.m. 

Q. What percentage of working i n t e r e s t owners 

i n the u n i t area have at t h i s time r a t i f i e d the 

d i v i s i o n u n i t i z a t i o n order? 

A. We have a l i t t l e b i t i n excess of 91 

percent. 

Q. Could you i d e n t i f y what has been marked as 

Amerada Hess E x h i b i t Number 2 , please? 

A. Yes. This i s a r e p o r t t h a t shows the 
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p e r c e n t a g e r a t i f i e d on a p e r - t r a c t b a s i s and t o t a l e d 

on a u n i t b a s i s . 

Q. And t h i s e x h i b i t addresses t h e w o r k i n g 

i n t e r e s t o w nership? 

A. T h a t ' s c o r r e c t . 

Q. Could you i d e n t i f y what has been marked as 

Amerada Hess E x h i b i t Number 3? 

A. T h i s i s a s i m i l a r r e p o r t t h a t c o v e r s t h e 

r o y a l t y owner r a t i f i c a t i o n s showing t h a t we have i n 

excess o f 81 p e r c e n t r a t i f i c a t i o n . 

Q. So a t t h i s t i m e you have r e c e i v e d 

s u f f i c i e n t r a t i f i c a t i o n s t o cause t h i s u n i t t o be 

s t a t u t o r i l y u n i t i z e d ? 

A. T h a t ' s c o r r e c t . 

Q. I n y o u r o p i n i o n , has Amerada Hess made a 

good f a i t h e f f o r t t o l o c a t e and s e c u r e v o l u n t a r y 

p a r t i c i p a t i o n o f a l l t h e i n t e r e s t owners i n t h e 

area ? 

A. Yes . 

Q. And have you a t t e m p t e d t o i d e n t i f y and 

p r o v i d e n o t i c e o f t h i s a p p l i c a t i o n f o r a p p r o v a l o f a 

w a t e r f l o o d p r o j e c t g i v i n g a l l t h o s e p a r t i e s a g a i n 

n o t i c e o f t h e a p p l i c a t i o n and h e a r i n g ? 

A. Yes. 

Q. Could you i d e n t i f y what has been marked as 
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Amerada Hess E x h i b i t Number 4, ple a s e ? 

A. Yes. T h i s i s an a f f i d a v i t o f n o t i c e and 

t h e r e a r e two p a r t s t o i t . A c t u a l l y , t h e second 

p a r t h ere was s e n t o u t p r i o r t o our A p r i l 4 t h 

h e a r i n g , w h i c h we o r i g i n a l l y a n t i c i p a t e d h a v i n g o ur 

C-108 h e a r i n g , and t h e second p a r t , w h i c h i s t h e t o p 

a f f i d a v i t , r e p r e s e n t s a second a t t e m p t t o r e a c h 

t h o s e p e o p l e t h a t we c o u l d n ' t r e a c h t h e f i r s t t i m e 

a r o u n d . 

Q. So what we have here i s t h e n o t i c e t h a t was 

p r o v i d e d when t h e case was o r i g i n a l l y c a l l e d l a s t 

A p r i l , and i n t h e t o p p o r t i o n o f t h i s i s a s e p a r a t e 

a f f i d a v i t w i t h i n d i v i d u a l s who you have e i t h e r 

i d e n t i f i e d or were u n a b l e t o r e a c h d u r i n g t h e f i r s t 

e f f o r t t o p r o v i d e n o t i c e ? 

A. Th a t ' s c o r r e c t . 

Q. I n y o u r o p i n i o n , has n o t i c e been p r o v i d e d 

t o a l l p a r t i e s t o whom n o t i c e has been r e q u i r e d t o 

be g i v e n by t h e r u l e s o f t h i s D i v i s i o n ? 

A. Yes. 

Q. Were E x h i b i t s 1 t h r o u g h 4 p r e p a r e d by you 

or c o m p i l e d under y o u r d i r e c t i o n ? 

A. Yes, t h e y were. 

MR. CARR: At t h i s t i m e , Mr. Catanach, we 

woul d move t h e a d m i s s i o n o f Amerada Hess E x h i b i t s 1 
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t h r o u g h 4. 

EXAMINER CATANACH: E x h i b i t s 1 t h r o u g h 4 w i l l 

be a d m i t t e d as e v i d e n c e . 

(Amerada Hess e x h i b i t s 1 t h r o u g h 4 

were a d m i t t e d i n e v i d e n c e . ) 

MR. CARR: That c o n c l u d e s my e x a m i n a t i o n o f 

Mr. H o l d e r . 

EXAMINATION 

BY MR. CATANACH: 

Q. Mr. H o l d e r , t h e s u b s e q u e n t l y n o t i f i e d 

p a r t i e s , why were n o t t h o s e p a r t i e s -- why were you 

n o t a b l e t o n o t i f y t h o s e p a r t i e s ? 

A. W e l l , when we d i d our i n i t i a l check f o r t h e 

s u r f a c e owners t h a t were under t h e i n j e c t i o n w e l l s 

and a l l t h e o p e r a t o r s s u r r o u n d i n g t h e i n j e c t i o n 

w e l l s , we came up w i t h addresses t h a t we d i d n ' t 

r e c e i v e a r e t u r n r e c e i p t c a r d on, and we went back 

and checked -- d i d a l i t t l e f u r t h e r c h e c k i n g -- and 

fou n d a c o u p l e more, o r , I t h i n k , about t e n more. 

Q. So t h e s e p a r t i e s r e p r e s e n t s u r f a c e owners? 

A. R i g h t . And we o b t a i n e d some i n f o r m a t i o n 

f r o m -- we r e v i e w e d t h e c o u n t y c l e r k r e c o r d s , t h e 

t a x a s s e s s o r ' s r e c o r d s , and checked t h e phone books, 

c i t y d i r e c t o r i e s , and f i r s t t i m e around some o f t h e 

addre s s e s w i t h -- t h a t a r e o f r e c o r d -- were bad 
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a d d r e s s e s , and so we r e v i e w e d them a g a i n . Some o f 

them had changed and we m a i l e d t h a t t o t h e new 

addre s s es. 

Q. Are any o f t h e s e m i n e r a l i n t e r e s t owners? 

A. No. W e l l , t h e y c o u l d be m i n e r a l i n t e r e s t 

owners. Some o f them c o u l d be. 

EXAMINER CATANACH: I have no f u r t h e r 

q u e s t i o n s . Mr. K e l l a h i n , do you have any 

q u e s t i o n s ? 

MR. KELLAHIN: No q u e s t i o n s . 

MR. CARR: At t h i s t i m e we w i l l c a l l 

Mr. K l i n e . 

GARY L. KLINE, 

t h e W i t n e s s h e r e i n , b e i n g p r e v i o u s l y d u l y sworn, was 

examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. CARR: 

Q. For t h e r e c o r d , w i l l you s t a t e y o u r name 

and p l a c e o f r e s i d e n c e ? 

A. Gary L. K l i n e , T u l s a , Oklahoma. 

Q. By whom a r e you employed and i n what 

capac i t y ? 

A. I'm employed by Amerada Hess C o r p o r a t i o n as 

a p r o f e s s i o n a l g e o l o g i s t . 

Q. Were you t h e e x p e r t g e o l o g i c a l w i t n e s s who 
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t e s t i f i e d i n t h e s t a t u t o r y u n i t i z a t i o n case l a s t 

A p r i l ? 

A. Yes , I was. 

Q. And y o u r q u a l i f i c a t i o n s as an e x p e r t i n t h e 

f i e l d o f g e o l o g y were a c c e p t e d and made a m a t t e r o f 

r e c o r d a t t h a t t i m e ? 

A. Yes, t h e y were. 

Q. Are you f a m i l i a r w i t h t h e a p p l i c a t i o n f i l e d 

i n t h i s case? 

A. Yes . 

Q. Have you made a s t u d y o f t h e p o r t i o n o f t h e 

U n i t Monument p o o l t h a t i s i n v o l v e d i n t h i s 

p a r t i c u l a r w a t e r f l o o d a p p l i c a t i o n ? 

A. Yes, I have. 

MR. CARR: Are t h e w i t n e s s ' s q u a l i f i c a t i o n s 

a c c e p t a b l e ? 

EXAMINER CATANACH: They a r e . 

Q. (By Mr. C a r r ) Have you p r e p a r e d c e r t a i n 

m a t e r i a l f o r p r e s e n t a t i o n here today? 

A. Yes, I have. 

Q. Mr. K l i n e , would you r e v i e w f o r t h e 

Examiner how t h e proposed i n j e c t i o n i n t e r v a l i s 

a c t u a l l y d e f i n e d ? 

A. The i n t e r v a l i s d e f i n e d f r o m t h e t o p o f t h e 

Grayb u r g f o r m a t i o n t o t h e base o f t h e San Andres 

HUNNICUTT REPORTING 
LINDA BUMKENS, CSR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

13 

f o r m a t i o n , and the r e f e r e n c e - t y p e w e l l i s the Abo 

U n i t Number 1 i n the southwestern p o r t i o n of the 

u n i t . 

Q. Could you r e f e r t o the m a t e r i a l behind tab 

Roman numeral V I I I i n the form C-108, which i s our 

E x h i b i t Number 6, and using t h i s b r i e f l y d e s c r i b e 

f o r Mr. Catanach the f o r m a t i o n t h a t i s i n v o l v e d i n 

t h i s a p p l i c a t i o n ? 

A. The g e o l o g i c a l i n f o r m a t i o n i s pr o v i d e d i n 

Section 8, and t h i s p r e l i m i n a r y p e r t a i n s t o Grayburg 

f o r m a t i o n and the San Andres U n i t . The Grayburg i s 

the f o r m a t i o n of i n t e r e s t f o r the w a t e r f l o o d , and 

the San Andres w i l l be the source of i n j e c t i o n water 

f o r t h a t w a t e r f l o o d . 

The Grayburg p r i m a r i l y i s a heterogeneous 

sequence of interbedded d o l o m i t i z e d mud stones, 

wackestone, packstones, and gra i n s t o n e s w i t h some 

a d d i t i o n a l s i l t y and sandy d o l o m i t e . 

The Grayburg U n i t i t s e l f v a r i e s from 350 t o 

appro x i m a t e l y 400 f e e t w i t h an average t h i c k n e s s of 

375 f e e t , and the top of the Grayburg w i l l be 

encountered a t a depth from between 3250 t o 4,000 

f e e t depending upon the s t r u c t u r a l -- depending upon 

the p o s i t i o n of the w e l l r e l a t i v e t o the s t r u c t u r e 

of the f o r m a t i o n and also the surface e l e v a t i o n of 
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t h e w e l 1 . 

The Grayburg i t s e l f i s d i v i d e d i n t o f o u r 

u n i t s , each w i t h d i s t i n c t i v e l i t h o l o g i c and t e x t u r a l 

d i f f e r e n c e s w h i c h e f f e c t t h e d i s t r i b u t i o n and n a t u r e 

of p o r o s i t y and p e r m e a b i l i t y development p e r f e c t . 

The b e t t e r q u a l i t y r e s e r v o i r o c c u r s a t t h e 

l o w e r most p a r t of t h e Gr a y b u r g , and p o o r e s t 

r e s e r v o i r q u a l i t y o c c u r s i n t h e upper most p a r t o f 

t h e G r a y b u r g . V e r t i c a l c o n t i n u i t y o f f l o w u n i t s 

w i t h i n t h e Grayburg decreases upwards w i t h i n t h e 

s e c t i o n , and l a t e r a l c o n t i n u i t y o f t h e f l o w u n i t s i s 

b e s t d e v e l o p e d i n t h e l o w e r p o r t i o n o f t h e G r a y b u r g 

where t h e f l o o d w ould be c o n d u c t e d . And t h e 

s t r a t i g r a p h i c c o n t i n u i t y o f f l o w u n i t s as we go up 

i n t h e s e c t i o n becomes more s e g r e g a t e d a t l i n t i c u l a r 

and d i s c o n t i n u o u s . 

The San Andres f o r m a t i o n i s p r i m a r i l y a 

mass o f t h i c k d o l o m i t e w i t h some i n t e r b e d d e d sands 

and s i l t s , and t h e upper most p a r t o f t h e San Andres 

may c o n t r i b u t e some o i l , b u t l o w e r i n t h e s e c t i o n i s 

where we p l a n t o so u r c e our i n j e c t i o n w a t e r . 

The t o p o f t h e San Andres w i l l o c c u r a t 

a p p r o x i m a t e d e p t h s o f 3620 t o 4220 f e e t , and f o r t h e 

most p a r t , t h e San Andres i s a p p r o x i m a t e l y 1,000 

f e e t t h i c k . Based upon i n f o r m a t i o n a v a i l a b l e , t h e r e 
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a r e no known f a u l t s t h a t c u t t h e San Andres and 

G r a y b u r g U n i t s t h a t may a c t a t c o n d u i t s f o r gas o r 

o i l o r b r i n e f l u i d s f r o m d e p t h s i n t o f r e s h w a t e r 

a q u i f e r s near t h e s u r f a c e . 

Q. Now, t h e r e a r e f r e s h w a t e r zones i n t h e 

area? 

A. Yes, t h e r e a r e . 

Q. Could you i d e n t i f y t h o s e , p l e a s e ? 

A. I n t h e proposed N o r t h Monument Grayburg/San 

Andres U n i t , w h i c h i s about t e n m i l e s s o u t h w e s t o f 

Hobbs, we have p r i m a r y f r e s h w a t e r zones i n t h e 

Q u a t e r n a r y a l l u v i u m , t h e P l i o c e n e O g a l l a l a f o r m a t i o n 

and a l s o o t h e r f r e s h w a t e r zones a r e l i k e l y t o be 

p r e s e n t i n t h e T r i a s s i c r e d bed zones of t h e C h i n l e 

and Santa Rosa f o r m a t i o n s . 

The Q u a t e r n a r y a q u i f e r s p r e s e n t i n t h e area 

a r e r e c e n t u n c o n s o l i d a t e d t o s e m i - c o n s o 1 i d a t e d f i n e 

t o m e dium-grain sandstones w h i c h a r e p r i m a r i l y 

l o c a l i z e d e x t e n t . They c o n s i s t p r i m a r i l y o f dune 

sands and c h a n n e l f i l l and l a k e d e p o s i t s . For t h e 

most p a r t , t h e s e o c c u r i n t h e s o u t h e r n p a r t o f t h e 

u n i t . They w i l l l i k e l y be 100 f e e t t h i c k , and t h e y 

l i e u n c o n f i r m a b l y upon some o f t h e O g a l l a l a 

f o r m a t i o n , and t h e y w i l l v a r y i n t h i c k n e s s f r o m 5 t o 

80 f e e t t h i c k . 
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The P l i o c e n e O g a l l a l a a q u i f e r on t h e o t h e r 

hand, i s a heterogeneous complex o f t e r r e s t r i a l 

s e d i m e n t s c o n s i s t i n g of c a l c a r e o u s , u n c o n s o l i d a t e d 

sand w i t h i n t e r b e d d e d c l a y s , s i l t s and g r a v e l s , and 

t h e s e w i l l e x h i b i t some r a t h e r r a p i d f a c i e s changes. 

For t h e most p a r t , t h e O g a l l a l a v a r i e s f r o m 

0 t o 300 f e e t t h i c k , and t h e O g a l l a l a i s exposed a t 

t h e s u r f a c e i n t h e n o r t h e r n p a r t o f t h e u n i t . There 

i s some e v i d e n c e t h a t due t o t h e e r o s i o n a l 

n o n c o n f i r m i t y t h a t has been removed i n t h e s o u t h e r n 

p a r t o f t h e u n i t , b u t were p r e s e n t i n t h e n o r t h e r n 

p a r t , we a n t i c i p a t e t h e t h i c k n e s s t o v a r y between 50 

and 150 f e e t , and t h i s w i l l be due t o e r o s i o n a l 

n o n c o n f i r m i t y b o u n d i n g t h e u n i t s . 

W i t h i n t h e Q u a t e r n a r y and t h e O g a l l a l a 

d e p o s i t s w i t h i n t h e u n i t a r e a , t h e a q u i f e r ' s f i r s t 

w a t e r t a b l e i s l i k e l y t o v a r y f r o m a d e p t h o f 5 t o 

55 f e e t . 

Now, a d d i t i o n a l f r e s h w a t e r a q u i f e r s can be 

a n t i c i p a t e d i n t h e T r i a s s i c r e d beds i n t h e C h i n l e 

and Santa Rosa, and t h e r e i s some e v i d e n c e t h a t 

t h e s e may o c c u r v e r y near t h e s u r f a c e d e p e n d i n g upon 

t h e n a t u r e o f t h e e r o s i o n , and t h e y a r e l i k e l y t o be 

a n t i c i p a t e d anywhere f r o m a p p r o x i m a t e l y 5 t o 150 

f e e t below t h e s u r f a c e . 
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The C h i n l e f o r m a t i o n i s p r i m a r i l y a r e d and 

gree n c l a y s t o n e w i t h some minor sands t h a t p r i m a r y 

a q u i f e r s i n t h e r e d beds a re g o i n g t o o c c u r i n t h e 

Santa Rosa f o r m a t i o n where you have p r i m a r i l y medium 

t o f i n e - g r a i n e d sand w i t h i n t e r b e d d e d c l a y and s i l t 

s t o n e s . 

Now, t h e r e d beds o v e r l i e t h e Permian, 

R u s t l e r and a n h y d r i t e o f t h e u n i t , w h i c h i s 

c o n s i d e r e d t h e e f f e c t i v e base o f t h e r e d beds, and 

so t h e base o f t h e r e d beds w i l l o c c u r anywhere 

between 970 and a p p r o x i m a t e l y 1,470 f e e t . The 

r e s e r v o i r a n h y d r i t e i s c o n s i d e r e d an impermeable 

b a r r i e r , and i t w i l l v a r y a p p r o x i m a t e l y about 65 

f e e t , and i t w i l l p r o v i d e a b a r r i e r t o t h e 

c o n t a m i n a t i o n o f f r e s h w a t e r zones h i g h e r up i n t h e 

s e c t i o n , and i s l i k e l y t o p r o h i b i t t h e movement o f 

b r i n e s and o i l o r gas fr o m below. 

No known f r e s h w a t e r zones o c c u r below t h e 

R u s t l e r a n h y d r i t e . C o n s e q u e n t l y , i n a l l new w e l l s 

p r o t e c t i o n f o r f r e s h w a t e r zones w i l l be a 

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

around c a s i n g on t h e s e w e l l s t o p r o t e c t t h e f r e s h 

w a t e r zones. 

Q. Based on yo u r r e v i e w o f t h e g e o l o g y and t h e 

p l a n s o f Amerada Hess f o r t h i s w a t e r f l o o d p r o j e c t , 
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do you have an o p i n i o n as t o wheth e r o r n o t t h e 

prop o s e d w a t e r f l o o d poses any t h r e a t t o any 

un d e r g r o u n d s o u r c e o f d r i n k i n g w a t e r ? 

A. Not t o my knowledge. 

Q. Were t h e s e p o r t i o n s o f t h e m a t e r i a l t h a t 

you've j u s t r e v i e w e d , w h i c h a r e i n c l u d e d b e h i n d t a b 

8 and our E x h i b i t 6, were t h e y p r e p a r e d by you? 

A. Yes. 

MR. CARR: Mr. Catanach, I w i l l move t h e 

a d m i s s i o n o f t h a t p o r t i o n . L a t e r I w i l l move t h e 

a d m i s s i o n o f a l l o f E x h i b i t C-108, w h i c h i s our 

E x h i b i t 6. I w i l l n o t do t h a t a t t h i s t i m e , 

however. And t h a t c o n c l u d e s my d i r e c t e x a m i n a t i o n 

o f Mr. K l i n e . 

EXAMINER CATANACH: Okay. So you d i d n ' t want 

t o e n t e r a n y t h i n g a t t h i s t i m e ? 

MR. CARR: I do n ' t t h i n k so. I t i s p a r t o f 

E x h i b i t 6 and t h e r e m a i n d e r o f t h e e x h i b i t w i l l be 

t e s t i f i e d t o l a t e r . 

EXAMINER CATANACH: Okay. 

EXAMINATION 

BY MR. CATANACH: 

Q. Mr. K l i n e , i s i t Amerada's i n t e n t t o 

w a t e r f l o o d o n l y t h e Grayburg f o r m a t i o n ? 

A. The w a t e r f l o o d may occ u r i n some o f t h e San 
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Andres. The boundary between t h e San Andres and t h e 

Gray b u r g i s n o t always w e l l d e f i n e d , and on t h e 

c r e s t o f t h e s t r u c t u r e we do have o i l i n t h e upper 

p a r t o f San Andres. 

Q. I s i t t h e i n t e n t t o f l o o d each o f t h e f o u r 

u n i t s t h a t you've d e s c r i b e d i n t h e Grayburg 

f o r m a t i o n ? 

A. The o i l i s c o n t a i n e d p r i m a r i l y i n t h e l o w e r 

most p a r t o f t h e Gr a y b u r g , p r i m a r i l y i n zone 3C and 

l o w e r p a r t o f 3, and t h i s w i l l be t h e p r i m a r y t a r g e t 

o f our w a t e r f l o o d . The upper p o r t i o n o f t h e u n i t i s 

h i g h l y s t r a t i f i e d , v e r t i c a l c o n t i n u i t y i s p o o r . I t 

i s l i k e l y t h a t any f l o o d i n g o f t h i s u n i t w i l l be 

v e r y , v e r y d i f f i c u l t . 

Q. At t h i s p o i n t you o n l y i n t e n d t o f l o o d 

Zones 3 and 3C? 

A. That w i l l be t h e p r i m a r y t a r g e t , y e s , s i r . 

Q. Okay. 

MR. CATANACH: I b e l i e v e t h a t ' s a l l I have. 

Mr. K e l l a h i n , do you have a n y t h i n g ? 

MR. KELLAHIN: P o i n t o f c l a r i f i c a t i o n , 

Mr. Examiner. Mr. K l i n e has sponsored o n l y t h i s 

p o r t i o n o f t h e p r e s e n t a t i o n t h a t d e a l s w i t h g e o l o g i c 

d a t a i n s o f a r as i t d e f i n e s and l o c a t e s t h e f r e s h 

w a t e r . 
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MR. CARR: That i s c o r r e c t . 

MR. KELLAHIN: Do you have a n o t h e r g e o l o g i c 

w i t n e s s ? 

MR. CARR: No, we do n o t . 

MR. KELLAHIN: L e t me ask Mr. K l i n e a few 

q u e s t i o n s about t h e g e o l o g y . Mr. C a r r , do you 

i n t e n d Mr. K l i n e t o sponsor E x h i b i t Number 7? 

MR. CARR: No, we have an e n g i n e e r i n g w i t n e s s 

who w i l l sponsor t h e c r o s s s e c t i o n . 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. L e t me ask you a few q u e s t i o n s a b o u t t h e 

g e o l o g y , Mr. K l i n e . When we l o o k a t t h e 

d i s t r i b u t i o n s o f h y d r o c a r b o n s w i t h i n t h e u n i t 

b o u n d a r i e s and t h e r e l a t i o n s h i p o f t h o s e 

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

w a t e r component g e o l o g i c a l l y as you i n v e s t i g a t e 

t h r o u g h t h e t o p o f t h e Grayburg down t h r o u g h t h e 

base o f t h e San Andres? 

A. Are you t a l k i n g about f r e s h w a t e r o r t h e 

b r i n e w a t e r o f t h e f o r m a t i o n ? 

Q. Any k i n d of w a t e r . 

A. P r i m a r i l y t h e w a t e r t h a t we see here i s 

f o r m a t i o n w a t e r . I t ' s b r i n e w a t e r n a t u r a l t o t h e 

f o r m a t i o n w h i c h has been a p a r t o f t h e i n f l u x due t o 
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p r o d u c t i o n . 

Q. Okay. That w a t e r component o f p r o d u c t i o n , 

can you as a g e o l o g i s t d e f i n e where t h e t o p o f t h a t 

w a t e r i s ? 

A. T h i s w i l l be p a r t o f our d a t a a c q u i s i t i o n 

t o d e f i n e t h i s . We w i l l be u s i n g v a r i o u s l u g g i n g 

t e c h n i q u e s t o d e f i n e where t h i s w a t e r i s a t 

o c c u r r i n g t i m e s . 

Q. I s t h e r e a s e p a r a t i o n o f t h e h y d r o c a r b o n s 

so t h a t a t some p o i n t i n t h i s Grayburg i n t e r v a l you 

f i n d p r e d o m i n a n t l y gas p r o d u c t i o n as opposed t o o i l 

p r o d u c t i o n ? 

A. W e l l , i t a l l depends on where you a r e 

w i t h i n t h e u n i t , and we do have gas. We have a 

g a s - o i l c o n t a c t a t a p p r o x i m a t e l y a subsea d e p t h o f 

minus 150, and t h e r e i s gas p r o d u c t i o n w i t h i n t h e 

u n i t . 

Q. I s t h e r e a g e o l o g i c a l e x p l a n a t i o n f o r t h e 

p o i n t s i n t h e u n i t i n w h i c h gas i s a c c u m u l a t e d i n 

t h e r e s e r v o i r ? I s t h e r e a s t r u c t u r a l component t o 

t h e r e s e r v o i r ? 

A. Yes. I ' d l i k e t o say t h a t t h i s i s a n o r t h 

t r e n d i n g a n t i c l i n a l f e a t u r e , and t h a t t h e s t r u c t u r e 

o f t h e -- of t h e u n i t i s p r i m a r i l y i n t h e c e n t e r o f 

t h e p r o p o s e d u n i t . 
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Q. The gas w e l l s t h a t o c c u r w i t h i n t h e u n i t 

b oundary a r e fou n d t h e n on t h e h i g h e s t p o i n t i n t h e 

s t r u c t u r e ? 

A. I wou l d l i k e t o d e f e r t h a t t o t h e 

subsequent t e s t i m o n y , i f I may. 

Q. That i s n o t something t h a t you were 

i n v o l v e d i n a n a l y z i n g ? 

A. No . 

Q. D i d you p a r t i c i p a t e i n t h e p r e p a r a t i o n o f 

E x h i b i t Number 7 t h a t ' s p a r t of t h e p r e s e n t a t i o n ? 

A . No, no. 

MR. KELLAHIN: I have no f u r t h e r q u e s t i o n s . 

Thank you. 

EXAMINER CATANACH: The w i t n e s s may be 

excused. 

MR. CARR: At t h i s t i m e we c a l l Jim Almrud. 

JIM ALMRUD, 

t h e W i t n e s s h e r e i n , b e i n g d u l y sworn, was examined 

and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. CARR: 

Q. W i l l you s t a t e y o u r name f o r t h e r e c o r d , 

p l e a s e ? 

A. James Almrud. 

Q. Where do you r e s i d e ? 
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A. I n Seminole Texas. 

Q. By whom are you employed? 

A. Amareda Hess C o r p o r a t i o n . 

Q. And what i s y o u r c u r r e n t p o s i t i o n w i t h 

Amerada Hess? 

A. I'm t h e manager o f t e c h n i c a l s e r v i c e s f o r 

t h e s o u t h w e s t r e g i o n o f f i c e , w h i c h area o f 

r e s p o n s i b i l i t y i n c l u d e s t h e Monument a r e a . 

Q. Have you p r e v i o u s l y t e s t i f i e d b e f o r e t h e 

New Mexico O i l C o n s e r v a t i o n D i v i s i o n ? 

A. No, I have n o t . 

Q. Could you b r i e f l y r e v i e w f o r Mr. Catanach 

y o u r e d u c a t i o n a l background? 

A. I have a b a c h e l o r o f s c i e n c e degree f r o m 

t h e U n i v e r s i t y o f Wyoming i n 1969. 

Q. And s i n c e g r a d u a t i o n f o r whom have you 

worked? 

A. I have worked f o r Husky O i l Company f o r two 

y e a r s , and i n 1971 I j o i n e d Amerada Hess C o r p o r a t i o n 

and have been employed w i t h them s i n c e i n v a r i o u s 

e n g i n e e r i n g and m a n a g e r i a l p o s i t i o n s . 

Q. Are you f a m i l i a r w i t h t h e w a t e r f l o o d 

a p p l i c a t i o n t h a t has been f i l e d on Amerada Hess's 

b e h a l f i n t h i s p a r t i c u l a r case? 

A. Yes, I am. 
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Q. And a r e you f a m i l i a r w i t h t h e pr o p o s e d 

N o r t h Monument Grayburg/San Andres U n i t and t h e 

l a n d s and w e l l s t h a t a r e l o c a t e d w i t h i n t h e u n i t 

a rea ? 

A. Yes. 

MR. CARR: We would t e n d e r Mr. Almrud as an 

e x p e r t w i t n e s s i n p e t r o l e u m e n g i n e e r i n g . 

EXAMINER CATANACH: He i s so q u a l i f i e d . 

Q. (By Mr. C a r r ) Are you t h e p e r s o n i n Amerada 

Hess who's been r e s p o n s i b l e f o r p r e p a r a t i o n o f t h e 

w a t e r f l o o d a p p l i c a t i o n f o r t h i s u n i t ? 

A. Yes, I have. 

Q. Could you r e v i e w f o r t h e Examiner what work 

has been done on t h i s p roposed p r o j e c t ? And I t h i n k 

i n i t i a l l y what I ' d l i k e you t o do i s f o c u s on what 

has been done s i n c e t h e A p r i l 4 t h h e a r i n g when t h e 

case was o r i g i n a l l y s c h e d u l e d . 

A. The o r i g i n a l development p l a n f o r t h e u n i t 

was based on v e r y l i m i t e d i n f o r m a t i o n on t h e 

r e s e r v o i r , p r i m a r i l y on co r e d a t a o b t a i n e d f r o m one 

w e l l b i g t h e Monument Abo U n i t Number 1. I t ' s t h e 

o n l y modern l o g s and t h e o n l y c o r e a v a i l a b l e i n t h e 

whole f i e l d . So s i n c e t h e A p r i l h e a r i n g we have 

g a t h e r e d a d d i t i o n a l i n f o r m a t i o n , p r i m a r i l y 

b o t t o m h o l e p r e s s u r e i n f o r m a t i o n f o r t h e purposes o f 
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e v a l u a t i n g the need f o r i n f i e l d d r i l l i n g d u r i n g the 

f1ood process . 

We've also reviewed the op e r a t i o n s and 

r e s u l t s of two surrounding w a t e r f l o o d i n the 

Grayburg, and we are i n the process of m o d i f y i n g our 

development plan f o r t h i s u n i t area. 

Q. Generally speaking, what s o r t of 

m o d i f i c a t i o n s are you t a l k i n g about? 

A. We're t a l k i n g about adding one year t o the 

development plan p r i m a r i l y f o r the purposes of 

g a t h e r i n g data so t h a t we can op t i m i z e our f l o o d 

p l an f o r the development of the f i e l d . This one 

year p e r i o d -- or d u r i n g t h i s one year p e r i o d we 

hope t o -- or we plan on -- d r i l l i n g t en w e l l s 

d i r e c t l y f o r the purposes of o b t a i n i n g modern core 

and modern l o g i n f o r m a t i o n which w i l l be f u r t h e r 

analyzed and which we t h i n k w i l l have a major impact 

on the plan and development of the f i e l d . 

Q. I s Amerada Hess E x h i b i t Number 5 a copy of 

the c u r r e n t plan f o r development f o r t h i s p r o j e c t ? 

A. Yes, i t i s . 

Q. And has copies of t h i s been p r o v i d e d t o 

both the Bureau of Land Management and t o the State 

Land O f f i c e ? 

A. To the Bureau of Land Management, yes. To 
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t h e S t a t e Land O f f i c e tomorrow m o r n i n g . 

Q. Okay. Can you i d e n t i f y what has been 

marked as Amerada Hess E x h i b i t Number 6? 

A. E x h i b i t Number 6 i s a c o m p l e t e d C-108 

a p p l i c a t i o n . I t c o n t a i n s t h e i n f o r m a t i o n r e q u e s t e d 

on t h e C-108 form i t s e l f and i s o r g a n i z e d and 

s e p a r a t e d by t a b s . These t a b s a r e numbered Roman 

n u m e r a l l y c o m p a t i b l e w i t h t h e C-108 fo r m i t s e l f . 

Q. And t h e f i r s t document i n t h e b e g i n n i n g o f 

t h e e x h i b i t i s t h e form C-108? 

A. Yes. And i t ' s b e h i n d t h e t a b marked C-108. 

Q. And l e t ' s go t o t h e m a t e r i a l b e h i n d t h e t a b 

marked Roman numeral I I I , and I ' d ask you t o 

i d e n t i f y t h a t , p l e a s e , and r e v i e w i t . 

A. The i n f o r m a t i o n b e h i n d t h e t a b marked Roman 

Numeral I I I i s t h a t i n f o r m a t i o n r e q u e s t e d on t h e 

for m under Roman nu m e r a l . The f i r s t p a r t o f t h i s i s 

a p l a t and a t a b l e showing t h e proposed w e l l 

n umbering scheme f o r t h e u n i t . The t a b u l a r d a t a 

g i v e s t h e proposed b l o c k and w e l l number f o r each 

w e l l t h a t w i l l be c o n t a i n e d w i t h i n t h e u n i t 

b o undary. I t has t h e l e a s e and w e l l number, API 

number, l o c a t i o n o f each w e l l by u n i t , s e c t i o n , 

t o w n s h i p and r a n g e , and t h e c u r r e n t o p e r a t o r o f each 

of t h o s e l e a s e s . 
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F o l l o w i n g t h a t i s t h e i n f o r m a t i o n r e q u e s t e d 

i n p a r t t h r e e about t h e proposed i n j e c t i o n w e l l s . 

Once a g a i n , t h e f i r s t p o r t i o n o f t h i s i n f o r m a t i o n i s 

i n t a b u l a r f o r m , and we have t h e proposed b l o c k and 

w e l l number, t h e l e a s e d name and w e l l number, t h e 

API number, t h e l o c a t i o n by u n i t , s e c t i o n , t o w n s h i p 

and r a n g e , t h e o p e r a t o r , t h e s t a t u s , and a l s o t h e 

l o c a t i o n by f o o t a g e f o r each o f t h e s e p r o p o s e d 

i n j e c t i o n w e l l s . 

F o l l o w i n g t h i s a r e w e l l b o r e s c h e m a t i c s 

w h i c h were p r e p a r e d on each o f t h e e x i s t i n g 

w e l l b o r e s w h i c h w i l l be c o n v e r t e d t o i n j e c t i o n . 

These w e l l b o r e s c h e m a t i c s g i v e i n f o r m a t i o n on t o t a l 

d e p t h , t h e K e l l y b u s h i n g e l e v a t i o n , t h e d a t e 

d r i l l e d , i n f o r m a t i o n on c a s i n g , c e m e n t i n g d e t a i l s , 

open h o l e p o r t i o n of t h e w e l l b o r e , p e r f o r a t i o n s , 

i n f o r m a t i o n on s t i m u l a t i o n s , squeezes, t u b u l a r d a t a , 

i n f o r m a t i o n on p a c k e r s , b r i d g e p l u g s , cement p l u g s . 

I t h i n k t h a t p r e t t y w e l l c o v e r s i t . 

Q. E v e r y t h i n g r e q u i r e d by f o r m C-108? 

A. Yes, s i r . 

Q. And b e h i n d t h a t i n t h i s e x h i b i t , t h e n e x t 

y e l l o w t a b , what i s t h e i n f o r m a t i o n ? 

A. T h i s i s i n f o r m a t i o n t h a t we i n c l u d e d on 

t y p i c a l i n j e c t i o n w e l l c o n v e r s i o n s . I t ' s b e h i n d t h e 
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y e l l o w t a b marked t y p i c a l i n j e c t i o n w e l l s c h e m a t i c s . 

The f i r s t s c h e m a t i c i s a t y p i c a l w e l l 

b e f o r e c o n v e r s i o n , w h i c h i s one o f t h e w e l l s t h a t we 

t o o k a t random and used as an example. F o l l o w i n g 

t h a t i s a t y p i c a l c o m p l e t i o n o f a w e l l w i t h two 

s t r i n g s o f c a s i n g showing t u b i n g , p a c k e r , and 

p e r f o r a t i o n s . 

The n e x t i s a t y p i c a l c o m p l e t i o n on a w e l l 

w i t h t h r e e s t r i n g s o f c a s i n g showing t h e same 

i n f o r m a t i o n . T h i s i s f o l l o w e d by s c h e m a t i c s o f 

w e l l s w i t h t h r e e s t r i n g s o f c a s i n g and open h o l e , 

and t h r e e s t r i n g s o f c a s i n g w i t h open h o l e and 

c a s i n g p e r f o r a t i o n s . 

F o l l o w i n g t h a t i s a t y p i c a l d r a w i n g f o r a 

prop o s e d newly d r i l l e d i n j e c t i o n w e l l . On a l l o f 

t h e s e t y p i c a l w e l l b o r e d r a w i n g s i s a l s o t h e 

i n f o r m a t i o n r e q u e s t e d by t h e form r e g a r d i n g such 

t h i n g s as t h e i n j e c t i o n f o r m a t i o n , t h e f i e l d and 

p o o l name, w h e t h e r or n o t t h e w e l l was d r i l l e d o r 

w i l l be c o n v e r t e d f o r i n j e c t i o n , any o t h e r 

p e r f o r a t i o n s e x i s t i n g i n t h e w e l l b o r e , and 

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

p r o d u c i n g zones. 

Q. Does t h i s a l s o show i n f o r m a t i o n on t h e 

c e m e n t i n g t h a t w i l l be used i n t h e e x t e n t o f cement 
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c i r c u l a t i o n ? 

A. Yes, i t does. Yes. 

Q. A l l r i g h t . At f u l l development, how many 

i n j e c t i o n w e l l s do you a n t i c i p a t e having i n t h i s 

u n i t area? 

A. There w i l l be 108 f u l l w a t e r f l o o d p a t t e r n s 

c o n t a i n i n g 108 i n j e c t i o n w e l l s . Nine of these 

w e l l b o r e s w i l l d e f i n i t e l y have t o be r e d r i l l e d . We 

have i d e n t i f i e d t h a t they do not e x i s t today. There 

are also 16 t e m p o r a r i l y abandoned w e l l b o r e s which we 

w i l l a n t i c i p a t e on c o n v e r t i n g , and we are 

a n t i c i p a t i n g t h a t we may have t o r e d r i l l as many as 

50 percent of these, and t h a t ' s j u s t the number t h a t 

i s based on experience, and we don't have any f i r m 

idea a t t h i s t ime. 

Q. You haven't i d e n t i f i e d any p a r t i c u l a r w e l l ? 

A. No, we haven't at t h i s t ime. 

Q. W i l l the annular space i n the i n j e c t i o n 

w i l l be f i l l e d w i t h i n s e r t f l u i d , and w i l l the 

i n j e c t i o n w e l l s be, i n a l l r e s p e c t s , be operated i n 

accordance w i t h the requirements of the Federal 

Underground I n j e c t i o n Program? 

A. Yes, they d e f i n i t e l y w i l l be. 

Q. Let's go t o the m a t e r i a l behind tab Roman 

numeral V i n t h i s e x h i b i t , and I ' d ask you t o 
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i d e n t i f y t h a t and r e v i e w i t f o r Mr. Catanach? 

A. The i n f o r m a t i o n c o n t a i n e d b e h i n d t a b f i v e 

i s a t w o - p a r t p l a t showing t h e area o f r e v i e w . I t 

i s i d e n t i c a l t o t h e area o f r e v i e w map on t h e w a l l . 

T h i s map, o r p l a t , shows a l l t h e c u r r e n t l y p r o p o s e d 

i n j e c t i o n w e l l s w i t h i n t h e u n i t boundary. I t 

i d e n t i f i e s t h e u n i t boundary i t s e l f . I t shows t h e 

l e a s e o w n e r s h i p w i t h i n two m i l e s o f t h e u n i t 

b o u ndary, and a l s o i d e n t i f i e s a l l t h e w e l l s i n 

o w n e r s h i p w i t h i n t h e h a l f m i l e area o f r e v i e w 

s u r r o u n d i n g each i n j e c t i o n w e l l . 

Q. What p l a n s do you have f o r i n j e c t i o n i n 

w e l l s a l o n g t h e o u t e r edge o f t h e u n i t area? 

A. There a re two w e l l s a l o n g t h e o u t e r edge, 

p a r t i c u l a r l y i n t h e s o u t h w e s t c o r n e r . W e l l s 

p r o p o s e d t o be numbered 1813 and 1815, w h i c h 

d i r e c t l y o f f s e t t h e u n i t s Monuments t o u n i t 

e x p a n s i o n area B. We propose t o n e g o t i a t e a l e a s e 

l i n e i n j e c t i o n agreement w i t h Chevron i n t h e v e r y 

near f u t u r e . 

Q. And you may have a l r e a d y t e s t i f i e d t o t h i s , 

b u t what s o r t o f an i n j e c t i o n p a t t e r n a r e you 

p r o p o s i n g t o u t i l i z e ? 

A. T h i s w i l l be an 80-acre f i v e s p o t p a t t e r n . 

Q. L e t ' s go t o t h e i n f o r m a t i o n b e h i n d t a b 
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Roman numeral V I . I ' d ask you t o i d e n t i f y and 

r e v i e w t h a t . 

A. The i n f o r m a t i o n b e h i n d Roman numeral V I i s 

b r o k e n i n t o f o u r p a r t s d i v i d e d by y e l l o w t a b s . The 

f i r s t o f t h e s e i s i n f o r m a t i o n on t h e u n i t a r ea 

p r o d u c e r s . P a r t s i x of t h e C-108 r e q u e s t s 

i n f o r m a t i o n on a l l w e l l b o r e s w h i c h p e n e t r a t e t h e 

i n j e c t i o n zone. 

The i n f o r m a t i o n b e h i n d t h a t f i r s t t a b i s i n 

two f o r m s . F i r s t l y , t a b u l a r 

i n f o r m a t i o n -- t a b l e d i n f o r m a t i o n -- on t h e pr o p o s e d 

w e l l numbers, t h e l e a s e name, API number, l o c a t i o n 

by u n i t , s e c t i o n , t o w n s h i p , r a n g e , o p e r a t o r and 

s t a t u s f o l l o w e d by s c h e m a t i c d r a w i n g s on each o f t h e 

w e l l b o r e s w h i c h p e n e t r a t e t h e zone o f i n t e r e s t and 

w i l l be p r o d u c i n g f r o m t h e u n i t i z e d i n t e r v a l . 

F o l l o w i n g t h i s i s a t a b marked o t h e r w e l l s 

i n t h e area o f r e v i e w . T h i s i s i n f o r m a t i o n on o t h e r 

w e l l b o r e s w h i c h p e n e t r a t e t h e u n i t i z e d i n t e r v a l , b u t 

w i l l n o t be used t o produce fro m e i t h e r because 

t h e y ' r e p r o d u c i n g f r o m deeper h o r i z o n s o r t h e y ' r e 

o u t s i d e t h e u n i t a r e a . 

Q. So t h e s e w i l l be n o n u n i t w e l l s ? 

A. They w i l l be n o n u n i t w e l l s . F o l l o w i n g t h a t 

i s i n f o r m a t i o n on p l u g g e d and abandoned w e l l s b o t h 
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i n s i d e and o u t s i d e t h e u n i t boundary as t h e t a b s 

i n d i c a t e , and i t ' s a l s o c o n t a i n e d i n t a b u l a r and 

s c h e m a t i c f o r m . 

Q. And d i d t h e s c h e m a t i c s f o r t h e s e p l u g g e d 

and abandoned w e l l s show a l l p l u g g i n g data? 

A. They show a l l o f t h e w e l l b o r e abandonment 

p l u g s t h a t we were a b l e t o i d e n t i f y f r o m t h e r e c o r d s 

o f t h e companies and t h e r e c o r d s o f t h e OCD D i v i s i o n 

i n Hobbs . 

Q. How many p l u g g e d and abandoned w e l l s a r e 

t h e r e i n t h e areas o f r e v i e w ? 

A. We have i d e n t i f i e d 50 w e l l b o r e s . There's 28 

i n s i d e t h e u n i t a r e a , 22 o u t s i d e t h e u n i t a r e a . 

Q. And have you r e v i e w e d a l l t h e d a t a on each 

of t h e s e p l u g g e d and abandoned w e l l s ? 

A. Yes, we have r e v i e w e d i t , and we've a l s o 

r e v i e w e d i t w i t h J e r r y Sexton o f t h e Hobbs d i v i s i o n 

o f f i c e . I n d o i n g so we have i d e n t i f i e d 23 w e l l b o r e s 

w h i c h may have t o be r e e n t e r and have r e m e d i a l work 

done on them because o f t h e i r abandonment t e c h n i q u e s 

used a t t h e t i m e . 

Q. Do you i n t e n d t o do t h i s work b e f o r e you 

g e t i n t o an i n j e c t i o n phase? 

A. Yes, we do. 

Q. What i s t h e sou r c e o f t h e w a t e r t h a t 
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Amerada Hess proposes t o i n j e c t ? 

A. We a r e p r o p o s i n g t o use w a t e r f r o m two 

s o u r c e s . The f i r s t i s produced w a t e r f r o m t h e 

Grayburg p r o d u c i n g w e l l . A d d i t i o n a l volumes 

r e q u i r e d w i l l be t a k e n f r o m make up w e l l s , w a t e r 

s u p p l y w e l l s , w h i c h w i l l be d r i l l e d t o t h e l o w e r 

Andres. We're p r o p o s i n g p o s s i b l y as many as f o u r o f 

t h e s e w e l l s . Two o f them a r e b e i n g p r o p o s e d t o be 

d r i l l e d i n 1992 as f a r as t h e d a t a a c q u i s i t i o n 

p rogram t h a t we t a l k e d about e a r l i e r . 

Q. Are t h e l o c a t i o n s o f t h e s e f i r s t f o u r 

p r o p o s e d w a t e r s u p p l y w e l l s i n d i c a t e d on t h e p l a t s 

i n E x h i b i t Number 5, w h i c h i s t h e p l a n f o r 

development? 

A. Yes, t h e y a r e i d e n t i f i e d t h e r e . 

Q. What i s g o i n g t o be t h e maximum d a i l y 

i n j e c t i o n r a t e per w e l l ? 

A. The maximum r a t e a n t i c i p a t e d a t t h i s t i m e 

i s 1,000 b a r r e l s per day i n i t i a l l y , and p r o b a b l y 

c l o s e r t o 750 b a r r e l s a day a t P h i l l i p . 

Q. And w i l l t h i s be an open o r c l o s e d 

i n j e c t i o n system? 

A. T h i s w i l l be a c l o s e d system. 

Q. W i l l you be i n i t i a t i n g by g r a v i t y o r under 

p r e s s u r e ? 
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A. We w i l l be i n j e c t i n g i n i t i a l l y w i t h 

g r a v i t y -- j u s t on t h e g r a v i t y system, b u t as we 

approach f i l l up, w e ' l l be i n j e c t i n g under p r e s s u r e . 

Q. At t h i s t i m e what i s t h e maximum i n j e c t i o n 

p r e s s u r e you a n t i c i p a t e n e e d i n g t o use? 

A. 710 PSI i s t h e number we used. 

Q. W i l l a p r e s s u r e l i m i t a t i o n o f 2/10ths pound 

pe r f o o t o f d e p t h t o t h e t o p o f t h e i n j e c t i o n 

i n t e r v a l be s a t i s f a c t o r y f o r y o u r purposes? 

A. Yes. 

Q. Do you r e q u e s t a u t h o r i t y t o i n c r e a s e t h e 

i n j e c t i o n p r e s s u r e w i t h o u t t h e n e c e s s i t y o f f u r t h e r 

h e a r i n g s i f i t can be d e m o n s t r a t e d t o t h e d i v i s i o n 

t h a t a h i g h e r i n j e c t i o n p r e s s u r e would n o t cause t h e 

i n j e c t i o n f l u i d s t o escape from t h e i n j e c t i o n 

i n t e r v a l ? 

A. C o r r e c t . 

Q. Could you r e f e r t o t h e w a t e r a n a l y s e s f o r 

t h e i n j e c t i o n f l u i d s t h a t a r e l o c a t e d b e h i n d t a b 

Roman numeral V I I i n t h i s e x h i b i t ? 

A. The i n f o r m a t i o n b e h i n d t a b i n t h e second 

page i s i n f o r m a t i o n on w a t e r c a p a b i l i t y t e s t s w h i c h 

were r u n by an i n d e p e n d e n t l a b o r a t o r y on w a t e r s 

o b t a i n e d f r o m Grayburg p r o d u c i n g w e l l s mixed w i t h 

w a t e r o b t a i n e d f r o m w a t e r s u p p l y w e l l s i n t h e Eun i c e 
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Monument South U n i t . Waters were mixed i n v a r i o u s 

p r o p o r t i o n s and t h e r e p o r t shows t h a t t h e w a t e r s a r e 

compat i b l e . 

Q. L e t ' s go now t o t h e m a t e r i a l b e h i n d t a b 9, 

and I ' d ask you t o i d e n t i f y and r e v i e w t h a t . 

A. The i n f o r m a t i o n b e h i n d t a b 9 i s p r o p o s e d 

s t i m u l a t i o n i n f o r m a t i o n on t y p i c a l i n j e c t i o n w e l l . 

I t s t a t e s t h a t w e l l s w i t h cased h o l e c o m p l e t i o n s 

w i l l be t r e a t e d w i t h upwards o f 3,000 g a l l o n s o f 15 

p e r c e n t h y d r o c h l o r i c a c i d , and w e l l s w i t h open h o l e 

c o m p l e t i o n w i l l be co m p l e t e d w i t h upwards o f 3 t o 

5,000 g a l l o n s o f 15 p e r c e n t h y d r o c h l o r i c a c i d . 

Q. Are l o g s o f a l l t h e proposed i n j e c t i o n 

w e l l s on f i l e w i t h t h e D i v i s i o n ? 

A. Copies o f a l l t h e l o g s t h a t e x i s t a r e on 

f i l e w i t h t h e D i v i s i o n . We d i d i d e n t i f y f o u r 

w e l l b o r e s , w h i c h a re l i s t e d b e h i n d t a b Roman 

numeral X, w h i c h do n o t have l o g s a v a i l a b l e on 

them. We are p r o p o s i n g t h a t we w i l l l o g t h e s e w e l l s 

upon f i r s t e n t r y , and f i l e t h o s e l o g s w i t h t h e 

D i v i s i o n p r i o r t o c o n v e r s i o n t o i n j e c t i o n . 

Q. L e t ' s go now t o t a b 11. Would you r e f e r t o 

t h e m a t e r i a l b e h i n d t h a t and r e v i e w t h e w a t e r 

a n a l y s e s on t h e f r e s h w a t e r w e l l s w i t h 

Mr. Catanach? 
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A. Behind t a b 11 i s a p l a t showing t h e 

l o c a t i o n s o f f o u r f r e s h w a t e r w e l l s w h i c h were 

sampled, and b e h i n d t h a t a r e t h e l a b o r a t o r y a n a l y s i s 

by an i n d e p e n d e n t l a b showing t h e a n a l y s i s o f t h e 

w a t e r . I t a l l i n d i c a t e s t h a t t h i s i s f r e s h w a t e r , I 

t h i n k , f r o m t h e O g a l l a l a f o r m a t i o n . 

Q. Are you aware o f s i m i l a r a p p l i c a t i o n s t h a t 

have been g r a n t e d f o r enhanced r e c o v e r y by 

w a t e r f l o o d i n g i n t h e same g e n e r a l area as t h e 

s u b j e c t u n i t and w a t e r -- proposed w a t e r f l o o d 

p r o j e c t ? 

A. Yes. We have i d e n t i f i e d s e v e r a l . One i s 

t h e Eunice Monument South Expansion Area B, w h i c h 

d i r e c t l y o f f s e t s our u n i t . I t ' s i d e n t i f i e d by t h e 

b l u e - c o l o r e d area on t h i s area o f r e v i e w map. 

There's a l s o t h e Eunice Monument Gr a y b u r g 

U n i t o p e r a t e d by Green H i l l P e t r o l e u m , as w e l l as 

t h e Skaggs Grayburg U n i t o p e r a t e d by Green H i l l , and 

Conoco has a v o l u n t e e r u n i t . I t ' s c a l l e d t h e 

S o u t h e a s t Monument U n i t i n t h e a r e a . 

Q. Does Amerada Hess r e q u e s t an a d m i n i s t r a t i v e 

whereby a d d i t i o n a l w e l l s can be c o n v e r t e d t o 

i n j e c t i o n w i t h o u t t h e n e c e s s i t y o f a d d i t i o n a l 

h e a r i n g s ? 

A. Yes, we do. 
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Q. I n yo u r o p i n i o n , w i l l a p p r o v a l o f t h i s 

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

o f o i l t h a t o t h e r w i s e would n o t be r e c o v e r e d ? 

A. Yes, t h a t ' s r i g h t . 

Q. Have you r e v i e w e d t h e a v a i l a b l e e n g i n e e r i n g 

d a t a on t h e area i n q u e s t i o n ? 

A. Yes, I have. 

Q. As a r e s u l t o f t h a t r e v i e w and e x a m i n a t i o n , 

have you fou n d e v i d e n c e of any open f a u l t s o r o t h e r 

h y d r o l o g i c c o n n e c t i o n s between t h e i n j e c t i o n zone 

and any un d e r g r o u n d s o u r c e o f d r i n k i n g w a t e r ? 

A. No, we have n o t . 

Q. I n y o u r o p i n i o n , w i l l a p p r o v a l o f t h i s 

a p p l i c a t i o n i m p a i r t h e c o r r e l a t i v e r i g h t s o f any 

o t h e r i n t e r e s t owner i n t h e area? 

A. No, i t w i l l n o t . 

Q. W i l l Amerada Hess c a l l a w i t n e s s t o r e v i e w 

p a r t i c u l a r q u e s t i o n s c o n c e r n i n g p o t e n t i a l harm t o 

o f f s e t t i n g n o n u n i t p r o d u c i n g w e l l s ? 

A. Yes, we w i l l . 

Q. Were E x h i b i t s 5 and 6 p r e p a r e d by you, o r 

c o m p i l e d under y o u r d i r e c t i o n ? 

A. Yes, t h e y were. 

MR. CARR: At t h i s t i m e , Mr. Catanach, I wou l d 

move t h e a d m i s s i o n o f Amerada Hess E x h i b i t s 5 and 6. 
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MR. CATANACH: E x h i b i t s 5 and 6 w i l l be 

a d m i t t e d as e v i d e n c e . 

(Amerada Hess E x h i b i t s 5 and 6 

were a d m i t t e d i n e v i d e n c e . ) 

MR. CARR: That c o n c l u d e s my d i r e c t 

e x a m i n a t i o n o f Mr. Almrud. 

EXAMINER CATANACH: Mr. K e l l a h i n . 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Almrud, f o r p o i n t o f r e f e r e n c e , i t 

m i g h t be e a s i e s t t o have you l o o k a t t h e d i s p l a y 

f o l l o w i n g E x h i b i t 3 -- E x h i b i t t a b 3. There's a 

w e l l numbering system shown on a map. Do we have 

t h e same book? 

A. Yes, we do. Mine i s a l a r g e r s c a l e t h a n 

y o u r s i s . 

Q. I ' d l i k e t o f o c u s y o u r a t t e n t i o n on what i s 

i d e n t i f i e d on t h i s d i s p l a y as B l o c k Number 2 1 . Do 

you f i n d t h a t ? 

A. Yes . 

Q. My u n d e r s t a n d i n g i s t h a t M e r i d i a n has a gas 

w e l l i n t h e Grayburg w h i c h would be l o c a t e d w i t h i n 

S e c t i o n 5, a p o r t i o n o f w h i c h i s i d e n t i f i e d as 

B l o c k 2 1 , and i t i s more p a r t i c u l a r l y l o c a t e d i n t h e 

n o r t h w e s t o f s o u t h e a s t o f S e c t i o n 5. Do you see t h e 
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gas w e l l symbol? 

A. I see t h e gas w e l l symbol. 

Q. Okay. When we l o o k a t B l o c k 2 1 , d i d you 

i d e n t i f y w i t h Mr. Sexton w h e t h e r o r n o t you have any 

w e l l s w i t h i n B l o c k 21 t h a t w i l l r e q u i r e any r e m e d i a l 

a c t i o n ? 

A. I d o n ' t r e c a l l o f f hand. I ' d have t o l o o k 

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

Q. Okay. Do you have a t a b u l a t i o n o r a 

s u b m i t t a l t o t h e Examiner o f what Mr. Sexton has 

c h a r a c t e r i z e d as pr o b l e m w e l l s , o r w e l l s t h a t 

r e q u i r e r e m e d i a l a c t i o n w i t h i n t h e p r o j e c t ? 

A. I d o n ' t have i t p r e p a r e d i n a f o r m a t t o 

s u b m i t , b u t I do have i t h e r e . 

MR. KELLAHIN: May we ask p o s t h e a r i n g t h a t we 

o b t a i n t h a t i n f o r m a t i o n f r o m him? 

MR. CARR: Yes. 

MR. KELLAHIN: Thank you. 

Q. (By Mr. K e l l a h i n ) The p l a n o f de v e l o p m e n t , 

you've asked f o r t h e f l e x i b i l i t y o f b e i n g a b l e t o 

a d m i n i s t r a t i v e l y a l t e r i n j e c t i o n w e l l s . When we 

l o o k a t B l o c k 2 1 , t h e c u r r e n t p l a n shows two 

i n j e c t o r s ? 

A. That i s c o r r e c t . 

Q. Do you f o r e s e e a need t o a l t e r t h e 
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i n j e c t i o n p a t t e r n i n Block 21? 

A. I do not a t t h i s p o i n t i n time based on 

t h a t t h a t i s along the edge of the f o r m a t i o n . I t i s 

g e t t i n g higher s t r u c t u r a l l y , and the t a r g e t i s 

t h i n n i n g i n t h a t l o c a t i o n . 

Q. At t h i s p o i n t i n Block 21, do you foresee a 

f u t u r e need f o r any a d d i t i o n a l i n j e c t o r s t o complete 

a f l o o d p a t t e r n i n Block 21? 

A. I do not at t h i s p o i n t i n t i m e , no. 

Q. The plan of o p e r a t i o n -- w e l l , l e t me 

say -- I n Block 21 t h e r e are some t e m p o r a r i l y 

abandoned w e l l symbols w i t h i n t h a t block? 

A. That i s c o r r e c t . 

Q. Are those t e m p o r a r i l y abandoned w e l l s t o be 

converted t o producing we l l s ? 

A. A l l t e m p o r a r i l y abandoned w e l l s which 

d i r e c t l y o f f s e t i n j e c t i o n w e l l s w i l l be converted t o 

p r o d u c t i o n as p a r t of our plan of development i f 

they are j o i n e d t o the d i r e c t o f f s e t l o c a t i o n . They 

may or may not. I t was k i n d of l e f t t o the o p t i o n 

of the people o p e r a t i n g the u n i t a t the t i m e . 

Q. Okay. When I look at Block 21 and see 

i n j e c t o r Number 3, 2103? 

A. C o r r e c t . 

Q. Looking t o the south of t h a t producer 2107, 
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t h a t w i l l be, i n f a c t , a p r o d u c e r ? 

A. Yes, i t w i l l be. 

Q . To t h e west o f t h a t i s a t e m p o r a r i l y 

abandoned w e l l Number 6. I s t h a t t o be c o n v e r t e d t o 

p r o d u c t i o n ? 

A. Yes, i t i s . 

Q. Okay. Because i t ' s a d i r e c t o f f s e t t o t h a t 

i n j e c t o r ? 

A. Yes. 

MR. KELLAHIN: I b e l i e v e t h a t ' s a l l t h e 

q u e s t i o n s I have. Thank you. 

EXAMINATION 

BY MR. CATANACH: 

Q. Mr. Almrud, i s i t my u n d e r s t a n d i n g t h a t you 

may a t a l a t e r t i m e propose t o a l t e r t h e i n j e c t i o n 

w e l l s ? Change w h i c h w e l l s a r e g o i n g t o be i n j e c t i o n 

w e l l s ? 

A. I guess, as I s t a t e d e a r l i e r , i t was our 

p l a n t o g a t h e r d a t a f r o m t h e s e t e n w e l l s w h i c h we 

propose t o d r i l l e a r l y n e x t y e a r , e v a l u a t e t h e d a t a , 

and t h a t i n f o r m a t i o n c o u l d e f f e c t our u l t i m a t e 

d evelopment p l a n . I t i s p o s s i b l e t h a t t h a t w o u l d 

l e a d us t o propose t o our p a r t n e r s t h a t we i n f i e l d 

d r i l l t h i s f i e l d w h i c h would t a k e t h e number o f 

i n j e c t i o n w e l l s f r o m 108 t o s i g n i f i c a n t l y more t h a n 
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t h a t . 

I do n o t a n t i c i p a t e a t t h i s p o i n t i n t i m e 

t h a t we would change t h e i n j e c t i o n p a t t e r n i n t h a t 

s h i f t i n g i t one way or a n o t h e r , I t h i n k , w o u l d be o f 

any g r e a t advantage or d i s a d v a n t a g e . 

Q. Okay. I t i s f u r t h e r my u n d e r s t a n d i n g 

t h a t y o u ' r e n o t g o i n g t o p l a c e any w e l l s on 

i n j e c t i o n f o r about a y e a r ; i s t h a t c o r r e c t , w h i l e 

you do some f u r t h e r e v a l u a t i o n ? 

A. That i s c o r r e c t . Our e x i s t i n g t h i n k i n g a t 

t h i s p o i n t i n t i m e i s t h a t we would p r o b a b l y n o t --

w e l l , l e t me back o f f t h a t . I'm s o r r y . We do p l a n 

on d o i n g some i n j e c t i v i t y t e s t s i n 1992 upwards o f a 

f o u r - w e l l t e s t f o r purposes o f d e f i n i n g i n j e c t i o n 

p r e s s u r e s , volumes, responses s o r t o f t h i n g , 

g a t h e r i n g as much i n f o r m a t i o n as we can e a r l y on. 

I n j e c t i v i t y p r i o r t o f i n a l i z i n g our f u l l d evelopment 

p l a n s , b u t we had n o t p l a n n e d on p u t t i n g a g i v e n 

s e c t i o n o r p o r t i o n o f t h e f i e l d on t o t a l i n j e c t i o n 

d u r i n g 1992. 

Q. Okay. Have you r e v i e w e d t h e c o m p l e t i o n s o f 

y o u r p r o p o s e d i n j e c t i o n w e l l s w i t h J e r r y Sexton? 

A. No. I do n o t -- No. We d i d n o t 

s p e c i f i c a l l y t a l k about t h e c o m p l e t i o n t e c h n i q u e s on 

t h e i n j e c t i o n w e l l s . 
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Q. Okay. What you have t a l k e d w i t h J e r r y 

about are area of review w e l l s ? 

A. We looked at a l l plugged and abandoned 

w e l l b o r e s w i t h i n the area of review, and looked f o r 

problems which he could i d e n t i f y as p o s s i b l e areas 

where the -- what they c a l l a s a l t s e c t i o n was not 

d e f i n i t e l y -- what do I want t o say? -- i s o l a t e d . 

Q. And he's i d e n t i f i e d 23 w e l l s t h a t may need 

c o r r e c t i v e a c t i o n ? 

A. That i s c o r r e c t . 

Q. 23 plugged w e l l s ? 

A. These are plugged and abandoned w e l l s , yes. 

Q. Has an agreement been reached w i t h J e r r y as 

to -- i s Amerada going t o r e e n t e r a l l 23 of those 

w e l l s , or i s t h e r e s t i l l some t a l k i n g going on 

between you and Jerry? 

A. We l e f t i t t h a t I would take t h a t back t o 

our management and we would review i t , but we are 

going t o endeavor t o -- We'll make the f o r m a t i o n , 

p r o p e r l y i s o l a t e i t , and p r o t e c t the upper horizons 

from any i n j e c t i o n f l u i d s , and i t ' s our i n t e n t t o do 

what i s r e q u i r e d t o do t h a t . 

I guess -- you know, we w i l l d e f i n i t e l y 

review these, and i f we f i n d problems t h a t we t h i n k 

p o s s i b l y a r e n ' t q u i t e as c r i t i c a l as J e r r y d i d , I'm 
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s u r e w e ' l l go back and r e v i e w them w i t h him w i t h t h e 

hopes t h a t some t h i n g s m i g h t be n e g o t i a b l e , b u t we 

w i l l endeavor t o do e x a c t l y what i s r e q u i r e d . 

Q. The proposed i n j e c t i o n w e l l s , o r t h e 

s c h e m a t i c s t h a t you've p r e s e n t e d as e v i d e n c e , do 

t h o s e r e f l e c t t h e a c t u a l p e r f o r a t e d and open h o l e 

i n t e r v a l s t h a t y o u ' l l be i n j e c t i n g i n t o , o r h i s 

t h a t -- i s i t t o o p r e l i m i n a r y a t t h i s p o i n t t o 

a c t u a l l y f i n a l ? 

A. I t ' s t o o p r e l i m i n a r y . We've o n l y 

i d e n t i f i e d t h a t i n t h e t y p i c a l s . 

Q. Tha t ' s j u s t how --

A. Tha t ' s how we propose t o do them. These 

i n j e c t i o n w e l l s d r a w i n g s a r e as t h e w e l l s e x i s t 

t o d a y . 

Q. I see. So t h e s e i n no way r e f l e c t what 

a c t u a l i n t e r v a l y o u ' l l be i n j e c t i n g i n t o ? 

A. No. They do n o t , no. 

Q. Okay. Have you had any d i s c u s s i o n s w i t h 

J e r r y c o n c e r n i n g t h e p r o d u c i n g w e l l s w i t h i n t h e area 

o f r e v i e w ? 

A. No. I showed him t h e i n f o r m a t i o n t h a t we 

have i n t h e C-108 h e r e , and I guess we l e f t i t a t 

t h a t . I t was Amerada Hess's r e s p o n s i b i l i t y t o 

i d e n t i f y any problems w i t h i s o l a t i n g t h e zone o f 
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i n t e r e s t and, o f c o u r s e , we have d i r e c t i n t e r e s t i n 

b e i n g s u r e t h a t t h e i n j e c t i o n i n t e r v a l i s i s o l a t e d 

i n a l l o f our p r o d u c i n g w e l l s and i n a l l o f our 

i n j e c t i o n w e l l s , and we have gone t h r o u g h t h e 

r e c o r d s and checked f o r c o r r e c t amount o f cement 

above shoe and above p e r f o r a t i o n s , and t h e r e a r e 

v e r y few w e l l b o r e s t h a t do n o t have t h e mandated --

I guess you m i g h t c a l l i t t h a t -- volume f r o m t h e 

r e g u l a t i o n s . 

Q. You have i d e n t i f i e d t h o s e w e l l s ? 

A. Yes. And some o f -- I guess some o f our 

f u t u r e p l a n s a r e h i n g e d on d u a l c o m p l e t i o n w e l l b o r e s 

t h a t maybe d o n ' t have enough cement above t h e 

Gra y b u r g a t t h i s p o i n t i n t i m e , b u t a f t e r t h e 

c u r r e n t o p e r a t o r goes i n and squeezes o f f 

p e r f o r a t i o n s i n t h e Queen, t h e w e l l w o u l d t h e n 

q u a l i f y and t h e n have t h e adequate amount o f 

cement. So t h e r e a r e some t h a t m i g h t n o t meet t h e 

r e q u i r e m e n t s t o d a y , b u t t h e y w i l l meet t h e 

r e q u i r e m e n t s b e f o r e i n j e c t i o n b e g i n s . 

Q. A p p r o x i m a t e l y how many p r o d u c i n g w e l l s , o r 

any o t h e r t y p e o f w e l l s b e s i d e s p l u g g e d w e l l s , a r e 

i n t h e area o f r e v i e w ? 

A. W e l l s w h i c h we w i l l have d i r e c t use o f and 

c o n t a c t w i t h , i n j e c t i o n w e l l s and p r o d u c i n g w e l l s , 
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amount t o a t l e a s t 293. 

Q. But I'm t a l k i n g about t h e t o t a l number o f 

w e l l s w i t h i n -- whet h e r i n or o u t o f t h e u n i t t h a t 

a r e o u t o f t h e r e v i e w w e l l s . 

A. I n t h e area o f r e v i e w ? I n excess o f 500. 

Q. 500. Two t h i n g s I ' d l i k e t o g e t f r o m you. 

A l i s t o f t h e 23 w e l l s t h a t J e r r y has i d e n t i f i e d as 

p r o b l e m w e l l s as f a r as PNA? 

A. We can s u p p l y t h a t t o you t o d a y . 

Q. A l i s t o f o t h e r w e l l s w h i c h you've 

i d e n t i f i e d as n o t h a v i n g t h e adequate amount o f 

cement b e h i n d t h e c a s i n g . 

A. We can s u p p l y t h a t t o you t o d a y as w e l l . 

Q. And you may want t o no t e on t h o s e t h a t t h e y 

w i l l be squeezed by t h e c u r r e n t o p e r a t o r , o r 

so m e t h i n g l i k e t h a t i f you know t h a t t h a t ' s g o i n g t o 

occu r ? 

A. The o t h e r c o m p l i c a t i n g f a c t o r here i s t h a t 

t h e w e l l b o r e s w i t h i n t h e u n i t t h a t were p r o d u c i n g 

r o u g h l y a y e a r ago, were p u t on a demand l i s t , and 

we w i l l demand t h a t w e l l b o r e f r o m each o p e r a t o r 

p r i o r t o u n i t -- or a t t h e t i m e o f u n i t i z a t i o n , and 

each w e l l o p e r a t o r has t h e c h o i c e o f e i t h e r 

s u b m i t t i n g t h e w e l l b o r e o r n o t s u b m i t t i n g i t . 

I f t h e y choose n o t t o s u b m i t , o f c o u r s e , 

HUNNICUTT REPORTING 
LINDA BUMKENS, CSR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

47 

t h e y ' l l be s q u e e z i n g o f f t h e Grayburg zone and 

p o s s i b l y c o n v e r t i n g t h e w e l l i n t o a Queen w e l l o r 

so m e t h i n g l i k e t h i s , and our o b l i g a t i o n has 

d i s a p p e a r e d o r i s no l o n g e r t h e r e . 

So I j u s t o f f e r t h a t as a r e a s o n . I t m i g h t 

sound l i k e I was he d g i n g a l i t t l e b i t , b u t I r e a l l y 

w a sn't. We d o n ' t know e x a c t l y w h i c h w e l l b o r e s we're 

g o i n g t o be d e a l i n g w i t h i n t h e f u t u r e . 

Q. I u n d e r s t a n d . 

EXAMINER CATANACH: I b e l i e v e t h a t ' s a l l I 

have o f t h e w i t n e s s . You may be excused. 

MR. CARR: At t h i s t i m e we c a l l Mr. Hermann 

JEFFERY B. HERMANN, 

t h e W i t n e s s h e r e i n , b e i n g p r e v i o u s l y d u l y sworn, was 

examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. CARR: 

Q. W i l l you s t a t e y o u r name f o r t h e r e c o r d , 

p l e a s e ? 

A. J e f f e r y Bruce Hermann. 

Q. Mr. Hermann, where do you r e s i d e ? 

A. T u l s a , Oklahoma. 

Q. By whom are you employed? 

A. Amerada Hess C o r p o r a t i o n . 

Q. And i n what c a p a c i t y ? 
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A. I'm a p e t r o l e u m p r o f e s s i o n a l e n g i n e e r i n a 

r e s e r v o i r e n g i n e e r i n g group. 

Q. D i d you t e s t i f y i n A p r i l a t t h e h e a r i n g 

when t h e s t a t u t o r y u n i t i z a t i o n a p p l i c a t i o n came 

b e f o r e t h e D i v i s i o n ? 

A. Yes . 

Q. And a t t h a t t i m e were y o u r c r e d e n t i a l s as a 

p e t r o l e u m e n g i n e e r a c c e p t e d and made a m a t t e r o f 

r e c o r d ? 

A. Yes. 

Q. Are you f a m i l i a r w i t h t h e a p p l i c a t i o n f i l e d 

i n t h i s case s e e k i n g a p p r o v a l o f a w a t e r f l o o d 

p r o j e c t f o r t h e N o r t h Monument Grayburg/San U n i t ? 

A. Yes, I am. 

MR. CARR: Are t h e w i t n e s s ' s q u a l i f i c a t i o n s 

a c c e p t a b l e ? 

EXAMINER CATANACH: They a r e . 

Q. (By Mr. C a r r ) Mr. Hermann, have you 

r e v i e w e d t h e pro p o s e d u n i t o p e r a t i o n s t o d e t e r m i n e 

i f t h e y w i l l have an adverse e f f e c t on o f f s e t t i n g 

n o n u n i t p r o d u c i n g w e l l s ? 

A. Yes. We have our r e v i e w o r prop o s e d u n i t 

o p e r a t i o n s . I n p a r t i c u l a r i n t h e v i c i n i t y o f 

M e r i d i a n ' s Number IR L a u g h l i n gas w e l l w h i c h i s 

l o c a t e d i n t h e n o r t h e a s t q u a r t e r -- t h e s o u t h e a s t 
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q u a r t e r o f S e c t i o n 5, Township 20 South, Range 37 

Eas t . We d i d t h a t i n p a r t because M e r i d i a n had 

p r e v i o u s l y asked us t o e x c l u d e t h a t 40-acre p a r c e l 

f r o m t h e u n i t , and t h a t p a r t i c u l a r s i t u a t i o n was 

d i s c u s s e d a t our h e a r i n g i n l a s t A p r i l . 

Q. Have you p r e p a r e d an e x h i b i t f o r 

p r e s e n t a t i o n here today? 

A. Yes. 

Q. I s t h a t what has been marked as Amerada 

Hess E x h i b i t Number 7? 

A. Yes, i t i s . 

Q. Would you i d e n t i f y t h i s and r e v i e w i t f o r 

Mr. Catanach? 

A. We have p r e p a r e d a s t r u c t u r a l c r o s s - s e c t i o n 

t o i n c l u d e M e r i d i a n ' s gas w e l l . There's a l i t t l e 

l o c a t i o n map i n t h e l o w e r l e f t - h a n d c o r n e r o f t h i s 

e x h i b i t t h a t shows where t h i s c r o s s - s e c t i o n i s 

l o c a t e d . I t s t a r t s a t u n i t p r o d u c e r 1606 on t h e 

l e f t - h a n d s i d e o f t h e e x h i b i t , runs due s o u t h t o 

M e r i d i a n ' s gas w e l l , and t h e n due e a s t t o u n i t 

p r o d u c e r 2 2 16. 

I n a l l , i t shows 6 proposed u n i t p r o d u c i n g 

w e l l s , f o u r p roposed u n i t i n j e c t i o n w e l l s , t h e 

o r i g i n a l w e l l on M e r i d i a n ' s t r a c t w h i c h i s now 

p l u g g e d and abandoned, and t h a t w e l l was abandoned 
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back i n t h e ' 7 0 s , and t h e i r c u r r e n t gas c o m p l e t i o n , 

t h e Number IR w e l l . 

We have h i g h l i g h t e d i n r e d M e r i d i a n ' s 

c u r r e n t gas c o m p l e t i o n i n t e r v a l . I t i s f r o m minus 

23 f e e t t o minus 77 f e e t , and what we've i d e n t i f i e d 

as l o w e r Grayburg Zone 2 and Upper Grayburg Zone 3. 

I n c o n t r a s t , our t a r g e t w a t e r f l o o d i n t e r v a l 

w i l l be c o n f i n e d l a r g e l y t o Grayburg Zones 3 and 3C 

between t h e o r i g i n a l g a s / o i l c o n t a c t o f minus 150 

and t h e o r i g i n a l w a t e r / o i l c o n t a c t of minus 350. We 

have h i g h l i g h t e d t h a t area i n green on t h i s 

p a r t i c u l a r e x h i b i t , and you can see t h e r e i s 

s i g n i f i c a n t v e r t i c a l s e p a r a t i o n between t h e gas 

c o m p l e t i o n i n t e r v a l and our t a r g e t w a t e r f l o o d 

i n t e r v a l . 

I n a d d i t i o n , our g e o l o g i s t has p r e v i o u s l y 

s t a t e d t h a t as a whole, t h e Upper Grayburg and 

p a r t i c u l a r Zones 1, 2, and 3 a r e h i g h l y s t r a t i f i e d , 

t h e porous and permeable i n t e r v a l s a r e commonly 

t h i n , l a t e r a l i s d i s c o n t i n u o u s , and t h e r e i s l i t t l e 

e v i d e n c e o f v e r t i c a l c o m m u n i c a t i o n between zones, 

and, a g a i n , t h a t j u s t f u r t h e r emphasizes t h e 

v e r t i c a l s e g r e g a t i o n between t h i s gas c o m p l e t i o n and 

our t a r g e t w a t e r f l o o d i n t e r v a l . 

I a l s o p o i n t o u t t h a t t h e r e ' s c o n s i d e r a b l e 
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d i s t a n c e between our n e a r e s t i n j e c t i o n w e l l and 

M e r i d i a n ' s gas w e l l . Our u n i t i n j e c t o r 2103, w h i c h 

i s l o c a t e d on t h i s c r o s s - s e c t i o n , i s a p p r o x i m a t e l y 

2100 f e e t n o r t h o f M e r i d i a n ' s gas w e l l . We w i l l be 

c o n f i n i n g our i n j e c t i o n o f t h a t w e l l as i n d i c a t e d by 

t h e b l u e l i n e t o Lower Grayburg Zone 3 and Gra y b u r g 

Zone 3C, so i t ' s n o t even t h e same s t r a t i g r a p h i c a l 

i n t e r v a l as M e r i d i a n ' s gas c o m p l e t i o n . 

I n a d d i t i o n , t h e r e w i l l be a u n i t p r o d u c e r , 

w e l l Number 2106, between t h i s i n j e c t i o n w e l l and 

M e r i d i a n ' s gas w e l l . That w e l l w i l l be a p r o d u c i n g 

w e l l , and i t w i l l a c t as -- n o t o n l y a l l o w us t o 

m o n i t o r p e r f o r m a n c e , b u t i t w i l l a l s o be d r a w i n g 

p r o d u c t i o n f r o m t h e s e w e l l s . 

There w i l l be o t h e r w e l l s i n j e c t i n g i n t o 

t h e Upper Grayburg Zone 3. The c l o s e s t o r n e a r e s t 

i n j e c t o r t h a t w i l l a c t u a l l y be i n j e c t i n g i n t h e 

Gray b u r g Zone 3 w i l l be a p p r o x i m a t e l y 3100 f e e t away 

fr o m M e r i d i a n ' s gas w e l l . I t ' s n o t shown on t h i s 

p a r t i c u l a r d i a g r a m , b u t , a g a i n , t h e r e w i l l be 

w e l l s -- p r o d u c i n g w e l l s -- between t h a t i n j e c t o r 

and M e r i d i a n ' s gas w e l l s . 

The r e m a i n d e r o f t h e i n j e c t i o n w e l l s 

i n j e c t i n g i n t o Zones 3 w i l l be on t h e o r d e r o f a 

m i l e o r more away, and, a g a i n , t h e r e w i l l be 
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m u l t i p l e p r o d u c i n g w e l l s between t h o s e i n j e c t o r s and 

M e r i d i a n ' s gas w e l l . So we have c o n c l u d e d t h a t 

based on t h e v e r t i c a l s e p a r a t i o n and s e g r e g a t i o n o f 

t h e zones, t h e d i s t a n c e s i n v o l v e d , and t h e f a c t 

t h e r e w i l l be p r o d u c i n g w e l l s between any o f our 

i n j e c t o r s i n t h i s gas w e l l , t h a t t h a t gas w e l l w i l l 

n o t be harmed by u n i t o p e r a t i o n . 

Q. Mr. Hermann, w i l l t h e proposed w a t e r f l o o d 

p r o j e c t have an adverse i m p a c t on o t h e r n o n u n i t 

p r o d u c i n g w e l l s ? 

A. No. When we s e t up -- o r s e l e c t e d t h e u n i t 

b oundary -- we s e l e c t e d i t t o be s u r e t h a t t h e r e 

w o u l d be -- a t l e a s t each u n i t i n j e c t o r -- wo u l d be 

a t l e a s t two l o c a t i o n s from any n o n u n i t Grayburg/San 

Andres p r o d u c i n g w e l l . The o n l y e x c e p t i o n s w o u l d be 

i n j e c t o r s 1813 and 1815 t h a t were d e s c r i b e d 

p r e v i o u s l y by Jim Almrud t h a t would be p a r t o f a 

n e g o t i a t e d l e a s e l i n e i n j e c t i o n agreement w i t h 

Chevron. Next a d j a c e n t t o t h e i r u n i t i s t h e 

Monument South U n i t Expansion Area B. 

Q. I n y o u r o p i n i o n , w i l l w a t e r i n j e c t i o n have 

an a d v e r s e i m p a c t on nearby Grayburg gas w e l l s ? 

A. No. We w i l l be d e s i g n i n g , o p e r a t i n g and 

m o n i t o r i n g t h e f l o o d i n such a manner as t o m i n i m i z e 

o u t o f zone l o s s e s and i n j e c t e d f l u i d , and a l s o t o 
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p r e v e n t o i l f r o m moving o u t s i d e t h e u n i t b oundary. 

Q. I n y o u r o p i n i o n , w i l l t h e proposed 

w a t e r f l o o d p r o j e c t cause t h e p r e m a t u r e w a t e r i n g o u t 

of any o f f s e t t i n g w e l l s o r o t h e r w i s e damage any 

n e i g h b o r i n g p r o p e r t i e s ? 

A. No . 

Q. Was E x h i b i t Number 7 p r e p a r e d by you? 

A. Yes, i t was. 

MR. CARR: At t h i s t i m e , Mr. Catanach, I move 

t h e a d m i s s i o n o f Amerada Hess E x h i b i t Number 7. 

MR. CATANACH: E x h i b i t Number 7 w i l l be 

a d m i t t e d as e v i d e n c e . 

(Amerada Hess E x h i b i t 7 was 

a d m i t t e d as e v i d e n c e . ) 

MR. CARR: That c o n c l u d e s my d i r e c t 

e x a m i n a t i o n o f Mr. Hermann. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Hermann, l e t me d i r e c t y o u r a t t e n t i o n 

back t o E x h i b i t Number 7. There i s some 

n o m e n c l a t u r e on t h e d i s p l a y . The b o t t o m i n d i c a t e s 

an o r i g i n a l w a t e r / o i l c o n t a c t . How i s t h a t 

d e t e r m i n e d ? 

A. Yes. J u s t a r e v i e w o f p a s t p e r f o r m a n c e and 

r e c o r d s t h a t were on f i l e b o t h i n t h e S t a t e and w i t h 
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our own company and o t h e r companies based on 

p r o d u c t i o n t e s t s . 

Q. And based upon t h o s e t e s t s t h e n , you have 

e s t i m a t e d what t h e o r i g i n a l l o c a t i o n o f t h e w a t e r 

was i n t h i s p o r t i o n o f t h e r e s e r v o i r ? 

A. Yes. That's our b e s t e s t i m a t e a t t h i s 

t i m e . 

Q. Okay. What p e r i o d o f t i m e r e p r e s e n t s t h e 

d a t a on w h i c h t h i s p o i n t was made? O r i g i n a l means 

when i n p o i n t o f t i m e i n terms o f --

A. D i d we make t h a t assessment? 

Q. Yes, s i r . 

A. W e l l , t h e assessment was made i n t h e e a r l y 

1980s based on r e v i e w o f d a t a t h a t went a l l t h e way 

back t o t h e i n i t i a l d i s c o v e r i e s way back i n t h e 

mid-1930s . 

Q. Can you a p p r o x i m a t e f o r us what i s t h e 

c u r r e n t o i l / w a t e r c o n t a c t i n t h i s p a r t i c u l a r p o r t i o n 

o f t h e r e s e r v o i r ? 

A. The o i l / w a t e r c o n t a c t v a r i e s s u b s t a n t i a l l y 

t h r o u g h o u t t h e r e s e r v o i r . We have seen i n s t a n c e s o f 

w a t e r encroachment v e r t i c a l l y f r o m t h e San Andres 

i n t o t h e l o w e r most Grayburg. We have seen t h a t 

encroachment as h i g h as Grayburg Zone 3C, b u t we 

have n o t seen any i n s t a n c e s where w a t e r i s 

HUNNICUTT REPORTING 
LINDA BUMKENS, CSR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

55 

e n c r o a c h e d h i g h e r t h a n Grayburg Zone 3C. 

Q. W i t h i n t h e s p e c i f i c a r ea o f t h i s B l o c k 2 1 , 

as g e n e r a l l y shown on t h i s d i s p l a y , can you 

a p p r o x i m a t e f o r us based upon y o u r e v a l u a t i o n o f 

t h e s e w e l l s , where you t h i n k t h e c u r r e n t o i l / w a t e r 

c o n t a c t i s ? 

A. I cannot do t h a t w i t h t h e d a t a I have h e r e . 

One o f t h e t h i n g s w e ' l l be d o i n g t o o i s -- t h a t ' s 

one o f t h e reasons why we a r e c o n c e n t r a t i n g 

i n i t i a l l y on t h e d a t a a c q u i s i t i o n program, so we can 

b e t t e r i d e n t i f y where t h a t w a t e r encroachment has 

i n c u r r e d and how f a r i t has i n c u r r e d t h r o u g h o u t t h e 

s t u d y a r e a . 

Q. Do you know whether o r n o t t h e p r o d u c i n g 

w e l l s t h a t a r e s t i l l p r o d u c i n g w i t h i n B l o c k 21 a r e 

p r o d u c i n g w a t e r ? 

A. I'm s u r e t h e r e a re some w e l l s t h a t a r e 

p r o d u c i n g w a t e r , b u t I cannot say a t t h e p r e s e n t 

t i m e how much. 

Q. Okay. When we l o o k now a t t h e o r i g i n a l 

g a s / o i l c o n t a c t , was t h a t o r i g i n a l c o n t a c t d e v e l o p e d 

i n t h e same way by e x a m i n i n g t h e d a t a a v a i l a b l e t o 

you ? 

A. R i g h t . 

Q. What i s y o u r e s t i m a t e now o f t h e c u r r e n t 
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g a s / o i l c o n t a c t i n t h i s p o r t i o n o f t h e r e s e r v o i r ? 

A. I n t h i s p o r t i o n o f t h e f i e l d we s t i l l f e e l 

t h e g a s / o i l c o n t a c t i s a t a p p r o x i m a t e l y minus 150 

f e e t . 

Q. Why has t h a t n o t changed over t i m e ? 

A. We j u s t have n o t seen encroachment o f w a t e r 

i n t h i s p a r t i c u l a r area i n t o t h e gas cap. The o n l y 

a r ea we've seen any measurable encroachment o f w a t e r 

i n t o t h e gas cap i s i n t h e w h i t e area on t h a t map 

s o u t h o f our u n i t where we had Zones 3C i n t h e gas 

cap . 

I n c e r t a i n area we have seen encroachment 

of f l u i d , b o t h o i l and w a t e r , i n t o t h a t gas cap 

a r e a , b u t we have n o t seen any e v i d e n c e anywhere 

t h a t w a t e r encroachment has g o t t e n up i n t o Zone 3. 

Q. I n terms o f t h e g a s / o i l c o n t a c t , has t h a t 

n o t changed over t i m e i n t h i s s p e c i f i c p e r i o d ? 

A. I t i s p o s s i b l e t h a t g a s / o i l c o n t a c t has 

moved s l i g h t l y one way or t h e o t h e r , b u t t h e r e ' s n o t 

enough e v i d e n c e t o p i n down any movement. 

Q. Okay. G e o l o g i c a l l y , when we l o o k a t t h e 

v e r t i c a l s e p a r a t i o n between t h e g r a d i e n t 

p e r f o r a t i o n s and t h e i r gas w e l l , and t h e 

p e r f o r a t i o n s l o w e r down i n t h e Grayburg 3C, t h e r e ' s 

no g e o l o g i c b a r r i e r s t h a t would p r e c l u d e w a t e r f r o m 
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moving up s t r u c t u r e w i t h i n t h a t f o r m a t i o n , a r e 

t h e r e ? 

A. W e l l , i f y o u ' r e t a l k i n g about w a t e r moving 

f r o m Zone 3C i n t o Zone 3, y e s , I t h i n k t h e r e a r e 

g e o l o g i c a l b a r r i e r s o u t t h e r e . A g a i n , we've seen 

t h e n a t u r a l w a t e r i n f l u x s t o p w i t h i n Zone 3C a t 

v a r i o u s p o i n t s t h r o u g h o u t t h e r e s e r v o i r due t o 

a p p a r e n t l y t h e b a r r i e r t o v e r t i c a l f l o w , and, a g a i n , 

as you g e t i n t o t h e Upper most G r a y b u r g , t h e r e a r e 

many more dense s t r e a k s i n t h o s e Zones t h a t w i l l , 

a g a i n , a c t as b a r r i e r s t o f l o w . 

Q. There i s n o t h i n g t h a t s a t i s f i e s you as a 

r e s e r v o i r e n g i n e e r t h a t t h a t b a r r i e r system i s 

co m p l e t e t o f u l l y i s o l a t e 3C f r o m 3 i n t h i s s i t e 

s p e c i f i c a r e a , i s t h e r e ? 

A. We see no e v i d e n c e t o i n d i c a t e t h a t t h e r e 

a r e no -- A l l t h e e v i d e n c e we have l o o k e d a t seems 

t o s u p p o r t t h a t t h e r e a r e b a r r i e r s between t h e gas 

p r o d u c i n g i n t e r v a l s i n t h e Upper Grayburg and our 

t a r g e t w a t e r f l o w p a r t i c u l a r l y i n Zone 3C. 

Q. For an example, i f we p i c k i n j e c t o r 2103, 

w h i c h i s two t o t h e l e f t o f t h e gas w e l l , and l o o k 

a t t h a t f i r s t i n j e c t o r , t h e i n j e c t i o n i n t e r v a l i s t o 

be t h e open h o l e i n t e r v a l ? 

A. The i n j e c t i o n i n t e r v a l w i l l be o u t l i n e d i n 
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b l u e w h i c h w i l l i n c l u d e l o w e r most Zone 3 and 

Gray b u r g Zone 3C. 

Q. When we l o o k a t t h e c o r r e s p o n d i n g p r o d u c e r 

t h a t i s between t h e gas w e l l i n t h i s i n j e c t o r , where 

w i l l i t s p e r f o r a t i o n s be? 

A. I t h i n k t h a t w i l l be d e t e r m i n e d a t a l a t e r 

d a t e . I would assume i t would be Grayburg Zone 3C, 

and i n a l l p r o b a b i l i t y , a p o r t i o n o f t h e Lower most 

Grayburg Zone 3. 

Q. So when we l o o k a t p r o d u c e r 2106, i t ' s y o u r 

b e l i e f t h a t t h o s e p e r f o r a t i o n s w ould be adequate n o t 

o n l y t o r e c o v e r a d d i t i o n a l o i l t h a t ' s b e i n g moved by 

t h e i n j e c t o r w e l l t o w a r d s t h a t p r o d u c i n g w e l l , b u t 

i t w i l l s e r v e as a s a f e t y n e t , i f you w i l l , by w h i c h 

you can p r o t e c t t h e gas w e l l t h a t ' s f a r t h e r away? 

A. Tha t ' s c o r r e c t . 

Q. And g e o l o g i c a l l y you b e l i e v e t h e r e s e r v o i r 

w i l l o p e r a t e i n such a way t h a t t h e w a t e r i n j e c t e d 

i s g o i n g t o move l a t e r a l l y t o h o r i z o n t a l l y --

A. P a r t i c u l a r l y --

Q. -- and n o t move v e r t i c a l l y ? 

A. P a r t i c u l a r l y when you g e t i n t o t h e Upper 

Gra y b u r g Zone. There's enough s t r a t i f i c a t i o n t h e r e 

t h a t we b e l i e v e t h e w a t e r w i l l move l a t e r a l l y n o t 

v e r t i c a l l y . 
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Q. Thank you. 

MR. KELLAHIN: No f u r t h e r q u e s t i o n s . 

EXAMINER CATANACH: I b e l i e v e I d o n ' t have 

a n y t h i n g f o r t h i s w i t n e s s . However, I would l i k e t o 

ask Mr. Almrud one more q u e s t i o n . 

JIM ALMRUD 

t h e W i t n e s s h e r e i n , b e i n g p r e v i o u s l y d u l y sworn, was 

examined and t e s t i f i e d as f o l l o w s : 

REEXAMINATION 

BY MR. CATANACH: 

Q. I b e l i e v e we m i g h t have gone o v e r t h i s 

s l i g h t l y a t t h e u n i t case, b u t I would l i k e f o r you 

t o e x p l a i n . The map on t h e w a l l shows t h e pr o p o s e d 

i n j e c t i o n w e l l s . You've g o t an area i n t h e c e n t e r 

o f t h e u n i t t h a t does n o t have any i n j e c t i o n 

o c c u r r i n g i n t o i t . Can you e x p l a i n t h a t ? 

A. Yes. That area -- I d o n ' t know what t h e 

b e s t e x p l a n a t i o n i s -- i s an area t h a t we f e e l i s 

r e c e i v i n g i n f l u e n c e f r o m t h e a q u i f e r down below 

d i r e c t l y , and t h a t t h e r e a r e fewer b a r r i e r s i n t h e r e 

t o v e r t i c a l f l o w , and a l o t o f t h e w e l l b o r e s a r e 

s t i l l t o p a l l o w a b l e w e l l s , and as such we f e e l t h a t 

t h e y were n o t a p r i m e w a t e r f l o o d t a r g e t i n t h a t t h e y 

were a l r e a d y r e c e i v i n g some e f f e c t s f r o m t h e 

a q u i f e r . 
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So we've t a r g e t e d t h e t i g h t e r areas a r o u n d 

t h e edge o f t h a t area w h i c h we f e e l have n o t 

r e c o v e r e d p r o b a b l y any o i l due t o w a t e r a c t i v i t y , 

b u t p r i m a r i l y due t o s o l u t i o n gas d r i v e , and 

t h e r e f o r e , t h e p r i m e t a r g e t f o r t h e w a t e r f l o o d . 

Q. W i l l t h e p r o d u c i n g w e l l s i n t h a t a r e a 

r e c e i v e any b e n e f i t f r o m w a t e r f l o o d o p e r a t i o n ? 

A. They c o u l d w e l l i n t h a t t h e , you know, 

t h e r e ' s i n j e c t i o n w e l l s a l o n g t h e edge o f i t and 

t h e y c o u l d v e r y w e l l r e c e i v e some b e n e f i t one row 

i n t o t h e c e n t e r a r e a . And t h a t area i s a l s o a p r i m e 

t e r t i a r y t a r g e t and has an i d e a l s i t u a t i o n f o r 

t e r t i a r y r e c o v e r y i n t h e f u t u r e . 

Q. And you s a i d t h e r e s t i l l a r e some t o p 

a l l o w a b l e w e l l s i n t h a t area? 

A. Yes, t h e r e a r e . 

Q. E x c l u d i n g t h a t a r e a , do you know what t h e 

average p r o d u c t i o n r a t e w i t h i n t h e u n i t i s ? 

A. I would guess around 20 b a r r e l s a day. 

EXAMINER CATANACH: I b e l i e v e t h a t ' s a l l I 

have . 

MR. CARR: There was one o t h e r p o i n t t h a t 

we — 

THE WITNESS: Yes. We w e r e n ' t s u r e a b o u t y o u r 

c o n c e r n about t h e i n t e g r i t y o f w e l l b o r e s . As p a r t 
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of our u n i t agreement w i t h our p a r t n e r -- u n i t 

o p e r a t i n g agreement -- we w i l l be e n t e r i n g e v e r y 

u n i t i z e d w e l l b o r e w i t h i n t h e f i r s t y e a r , o r a t l e a s t 

we have an o b l i g a t i o n t o w i t h i n t h e f i r s t two y e a r s 

of o p e r a t i o n f o r purposes o f d o i n g c a s i n g i n t e g r i t y 

t e s t s and a l s o b r a i d e n h e a d t e s t s t o make s u r e A, t h e 

c a s i n g i s i n adequate c o n d i t i o n t o c o n t a i n t h e f l o o d 

and a l s o t h a t t h e r e i s no f l o w o f f l u i d s o f any 

k i n d , l i q u i d o r gas, up from b e h i n d any s u r f a c e p i p e 

o r i n t e r m e d i a t e s t r i n g s . 

EXAMINER CATANACH: That's a l l p r o d u c i n g u n i t 

w e l I s ? 

THE WITNESS: That a l l t h e p r o d u c i n g u n i t 

w e l l s ; t h a t i s c o r r e c t . 

EXAMINER CATANACH: I t h i n k our c o n c e r n i s 

t h a t , and we want t o make sure t h a t any area o f 

r e v i e w w e l l has adequate cement b e h i n d t h e c a s i n g t o 

i s o l a t e i n j e c t e d f l u i d s i s b a s i c a l l y our c o n c e r n . 

THE WITNESS: Okay. We have r e v i e w e d them. 

We've had s e v e r a l p e o p l e go t h r o u g h t h e d r a w i n g s and 

t r y t o i d e n t i f y p r o b l e m s . I f o t h e r p e o p l e , you 

know, f e e l t h a t t h e y have i d e n t i f i e d p r o b l e m s , we 

s u r e want t o l o o k a t them and r e v i e w i t . 

EXAMINER CATANACH: W e l l , I p r o b a b l y g e t t o go 

t h r o u g h t h e s e 500 w e l l s and check them m y s e l f . Are 
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t h e r e any o t h e r q u e s t i o n s o f t h i s w i t n e s s ? 

MR. CARR: N o t h i n g f u r t h e r . 

EXAMINER CATANACH: A n y t h i n g f u r t h e r i n t h i s 

case? 

MR. KELLAHIN: N o t h i n g f u r t h e r . 

EXAMINER CATANACH: There b e i n g n o t h i n g 

f u r t h e r , Case Number 10252 w i l l be t a k e n under 

a d v i s e m e n t . 

(The f o r e g o i n g case was c o n c l u d e d a t t h e 

a p p r o x i m a t e hour of 12:00 p.m.) 

U CO P 
the (OT-.-

s in 
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STATE OF NEW MEXICO 
ss . 

COUNTY OF BERNALILLO 

REPORTER'S CERTIFICATE 

BE IT KNOWN t h a t t h e f o r e g o i n g t r a n s c r i p t o f 

t h e p r o c e e d i n g s were t a k e n by me, t h a t I was t h e n 

and t h e r e a C e r t i f i e d S h o r t h a n d R e p o r t e r and N o t a r y 

P u b l i c i n and f o r t h e County o f B e r n a l i l l o , S t a t e 

of New Mexico, and by v i r t u e t h e r e o f , a u t h o r i z e d t o 

a d m i n i s t e r an o a t h ; t h a t t h e w i t n e s s b e f o r e 

t e s t i f y i n g was d u l y sworn t o t e s t i f y t o t h e 

whole t r u t h and n o t h i n g b u t t h e t r u t h ; t h a t t h e 

q u e s t i o n s propounded by c o u n s e l and t h e answers o f 

t h e w i t n e s s t h e r e t o were t a k e n down by me, and t h a t 

t h e f o r e g o i n g pages o f t y p e w r i t t e n m a t t e r c o n t a i n a 

t r u e and a c c u r a t e t r a n s c r i p t as r e q u e s t e d by c o u n s e l 

o f t h e p r o c e e d i n g s and t e s t i m o n y had and adduced 

upon t h e t a k i n g o f s a i d d e p o s i t i o n , a l l t o t h e b e s t 

o f my s k i l l and a b i l i t y . 

nor employed by any o f t h e p a r t i e s h e r e t o , and have 

no i n t e r e s t i n t h e outcome h e r e o f . 

I FURTHER CERTIFY t h a t I am n o t r e l a t e d t o 

DATED a t B e r n a l i l l o , New Mexico, t h i s day 

November 12, 1991. 

My commission e x p i r e s 
A p r i l 24, 1994 

LINDA BUMKENS 
CCR No. 3008 
N o t a r y P u b l i c 

HUNNICUTT REPORTING 
LINDA BUMKENS, CSR 


