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This matter came on f o r hearing before the New 

Mexico O i l Conservation D i v i s i o n , DAVID R. CATANACH, 

Hearing Examiner, on Thursday, January 10th, 2001, a t the 

New Mexico Energy, Minerals and Nat u r a l Resources 

Department, 1220 South Saint Francis Drive, Room 102, Santa 

Fe, New Mexico, Steven T. Brenner, C e r t i f i e d Court Reporter 

No. 7 f o r the State of New Mexico. 
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WHEREUPON, the f o l l o w i n g proceedings were had a t 

9:00 a.m.: 

EXAMINER CATANACH: At t h i s time I ' l l c a l l Case 

12,785, the A p p l i c a t i o n of Apache Corporation f o r approval 

of a w a t e r f l o o d p r o j e c t , Lea County, New Mexico. 

C a l l f o r appearances i n t h i s case. 

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

the Santa Fe law f i r m of K e l l a h i n and K e l l a h i n , appearing 

on behalf of the App l i c a n t , and I have t h r e e witnesses t o 

be sworn. 

EXAMINER CATANACH: C a l l f o r a d d i t i o n a l 

appearances? 

Okay, can I get the three witnesses t o stand and 

be sworn i n , please? 

(Thereupon, the witnesses were sworn.) 

MR. KELLAHIN: Mr. Examiner, our f i r s t witness i s 

Mr. Bruce Uszynski. He's a petroleum g e o l o g i s t . 

BRUCE USZYNSKI. 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn upon 

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. For the record, s i r , would you please s t a t e your 

name and occupation? 

A. Bruce Uszynski, senior s t a f f g e o l o g i s t . 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

6 

Q. On p r i o r occasions have you t e s t i f i e d before the 

D i v i s i o n ? 

A. Yes, I have. 

Q. And pursuant t o your employment by Apache 

Corporation, have you made a geologic study of the 

p a r t i c u l a r area t h a t ' s involved i n t h i s A p p l i c a t i o n ? 

A. Yes, I have. 

MR. KELLAHIN: We tender Mr. Uszynski as an 

expert g e o l o g i s t . 

EXAMINER CATANACH: He i s so q u a l i f i e d , i f I can 

get you t o s p e l l your name. 

THE WITNESS: U-s-z-y-n-s-k-i. 

EXAMINER CATANACH: Thank you, s i r . 

Q. (By Mr. Ke l l a h i n ) A l l r i g h t , s i r , i f y o u ' l l take 

the f i r s t e x h i b i t , which we've marked as E x h i b i t 1, l e t ' s 

take a moment and u n f o l d t h a t . What type of map are we 

lo o k i n g a t , Mr. Uszynski? 

A. This i s a s t r u c t u r e map contoured on top of the 

Grayburg. 

Q. And d i d you prepare t h i s map? 

A. Yes, I d i d . 

Q. Can you show us on t h i s map the area you're 

asking f o r approval f o r a wa t e r f l o o d p r o j e c t ? 

A. That would be the area i n Section 8, southeast 

q u a r t e r , h i g h l i g h t e d i n pale yellow. 
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Q. What i s the formation that's targeted for 

a d d i t i o n a l recovery on a w a t e r f l o o d p r o j e c t basis? 

A. The Grayburg formation. 

Q. When we look i n the southeast q u a r t e r of Section 

8, can you i d e n t i f y f o r us those w e l l s t h a t c u r r e n t l y 

produce from the Grayburg or have h i s t o r i c a l l y produced 

from the Grayburg? 

A. They would be the Number 1, the Number 2, I 

b e l i e v e i t ' s the Number 177. Numbers are d i f f e r e n t here — 

The Number 176. 

Q. What i s the s i g n i f i c a n c e of the w e l l s c i r c l e d 

w i t h the red or the purple color? 

A. The w e l l s c i r c l e d i n red w i t h the subsea tops are 

the w e l l s t h a t we have logs a v a i l a b l e on. They are t w i n 

w e l l s t o the w e l l s t h a t w i l l be used as producers f o r t h i s 

p r o j e c t . 

Q. A l l r i g h t . There are fo u r w e l l s , then, 

i d e n t i f i e d as p o t e n t i a l producers f o r the p r o j e c t ? 

A. Yes, s i r . 

Q. Show us which ones those are. 

A. I t would be the 182, 183, again the 176, the 177. 

Q. And which one i s t o be the i n j e c t o r ? 

A. That would be the Apache Corporation G r i z z e l l 

Number 11. 

Q. Okay. I t ' s an i n v e r t e d f i v e s p o t , i f you w i l l , 
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planned f o r the i n j e c t i o n of water i n t o the Grayburg and 

then p r o d u c t i o n from these o f f s e t t i n g wells? 

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

Q. I s th e r e a geologic basis f o r doing t h i s ? 

A. Yes, s i r . 

Q. What i s tha t ? 

A. We have s t r u c t u r a l c l o s ure, high s t r u c t u r e here. 

We have proven production i n the past. E x h i b i t 2 i s a 

c r o s s - s e c t i o n t h a t shows l a t e r a l c o n t i n u i t y of the 

r e s e r v o i r as w e l l as v e r t i c a l c o n t i n u i t y . 

Q. From a geologic perspective, then, i t i s both 

p r a c t i c a l and f e a s i b l e t o attempt t o increase the u l t i m a t e 

recovery from the Grayburg by t h i s manner of production? 

A. Yes, s i r . 

Q. I s there s u f f i c i e n t r e s e r v o i r c o n t i n u i t y , i n your 

o p i n i o n , t o provide a reasonable o p p o r t u n i t y t o improve 

your recoveries? 

A. Yes. 

Q. Do you have an e x h i b i t t h a t w i l l i l l u s t r a t e t h a t 

f o r us? 

A. E x h i b i t 2. 

Q. A l l r i g h t , l e t ' s take a moment and u n f o l d the 

c r o s s - s e c t i o n , and l e t ' s t a l k about t h a t . 

How have you organized the cross-section? 

A. Okay, t h i s i s a s t r a t i g r a p h i c c r o s s - s e c t i o n . The 
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datum i s the top of the Grayburg marker. The two w e l l s on 

the l e f t of the cross-section are the two w e l l s on the 

western edge of the proposed p r o j e c t , the G r i z z e l l Number 

11 i s i n the center, and then the two w e l l s on the r i g h t of 

the c r o s s - s e c t i o n are the two w e l l s along the eastern edge, 

adjacent t o those t h a t w i l l be the producers i n the 

p r o j e c t . 

Q. Let's look at the proposed i n j e c t o r , t h e one i n 

the center, the Number 11 w e l l . 

A. Yes, s i r . 

Q. What's the st a t u s of t h a t w e l l ? 

A. The s t a t u s i s c u r r e n t l y i n a c t i v e . 

Q. A l l r i g h t . What i s the top and the bottom of the 

proposed i n t e r v a l t h a t would be included i n the w a t e r f l o o d 

p r o j e c t area? 

A. The proposed i n j e c t i o n i n t e r v a l i s h i g h l i g h t e d 

t h e r e i n green. 

Q. The c u r r e n t p e r f o r a t i o n s i n t h a t w e l l b o r e are 

less than the t o t a l p r o j e c t i n t e r v a l area, true? 

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

Q. A l l r i g h t . You're not suggesting t h a t you be 

l i m i t e d t o the a c t u a l p e r f o r a t i o n s , are you? 

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

Q. The concept, then, would be t o i n j e c t water i n 

the Number 11 w e l l i n the Grayburg and then produce i t i n 
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these o f f s e t t i n g wells? 

A. Yes, s i r . 

Q. Describe f o r us what you see g e o l o g i c a l l y as the 

c o n t i n u i t y t h a t w i l l a llow t h a t t o happen. 

A. As you can see from the c r o s s - s e c t i o n , w i t h i n the 

i n t e r v a l of the proposed i n j e c t i o n there's a good l a t e r a l 

c o n t i n u i t y of these zones. We've seen t h i s i n t h i s area, 

as w e l l as other areas i n the Grayburg, o f f s e t t i n g these 

leases. So we don't see any r e s t r i c t i o n s as t o l a t e r a l 

water f l o w t o any of these proposed producing w e l l s from 

the i n j e c t o r . 

Q. Are you aware of any geologic f a c t o r s t h a t would 

preclude the o p p o r t u n i t y t o attempt t o increase recovery 

out of the Grayburg i n t h i s manner? 

A. Not t o my knowledge, no. 

MR. KELLAHIN: That concludes my examination of 

Mr. Uszynski. We move the i n t r o d u c t i o n of h i s E x h i b i t s 1 

and 2. 

EXAMINER CATANACH: E x h i b i t s 1 and 2 w i l l be 

admitted as evidence. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. The fou r w e l l s t h a t you plan t o use as producing 

w e l l s , are those c u r r e n t l y producing? 

A. Three of those w e l l s are c u r r e n t l y i n a c t i v e , I 
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b e l i e v e one of them i s producing. 

Q. Do you know why they're i n a c t i v e ? 

A. They j u s t became uneconomic a t the time. 

Q. Now, t h i s i s j u s t going t o be l i m i t e d t o the 

Grayburg? 

A. Yes, s i r . 

Q. On your e x h i b i t — on your c r o s s - s e c t i o n here 

you've got a l i n e marked "Grayburg p o r o s i t y " . What i s the 

d i s t i n c t i o n between t h a t and the upper Grayburg? 

A. Okay, the upper Grayburg — through our work out 

here we've determined t h a t there are two zones out here i n 

the Grayburg t h a t produce i n various areas w i t h i n Townships 

21-37 and 22-37. For purposes of t h i s p r o j e c t , these w e l l s 

t h a t have o r i g i n a l l y produced i n the upper p o r t i o n of the 

Grayburg. The lower p o r t i o n of the Grayburg, t o my 

knowledge, has not been productive out here — 

Q. Okay, so --

A. — which would be the Grayburg p o r o s i t y , I'm 

s o r r y . 

Q. Okay, t h a t would be the lower Grayburg? 

A. Yes. 

Q. Okay. Well, i f I read your c r o s s - s e c t i o n 

c o r r e c t l y , are you planning on i n j e c t i n g i n t o t he lower 

Grayburg i n the 11 well? 

A. No, s i r . The planned — The proposed i n j e c t i o n 

STEVEN T. BRENNER, CCR 
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i n t e r v a l i n the 11 w e l l i s the p e r f o r a t i o n s h i g h l i g h t e d i n 

pink . 

Q. Not the i n t e r v a l i n green? 

A. Right, not at t h i s time. 

Q. And t h i s i n t e r v a l i s continuous i n the southeast 

q u a r t e r t o where you t h i n k you can get some b e n e f i t from 

water i n j e c t i o n ? 

A. Most d e f i n i t e l y . 

Q. Penrose-Skelly i s a pool t h a t ' s f a i r l y commonly 

waterflooded; i s t h a t correct? 

A. Yes, i t i s . 

Q. I s i t a c t i v e l y waterflooded i n close p r o x i m i t y t o 

t h i s section? 

A. The Arrowhead-Grayburg i s not too f a r from here. 

I t ' s one of the Grayburg u n i t s out here. 

Q. What d i r e c t i o n i s t h a t i n , do you know? 

A. West. 

EXAMINER CATANACH: Okay, l e t me see. Okay, I 

have no f u r t h e r questions. 

FURTHER EXAMINATION 

BY MR. KELLAHIN: 

Q. One follow-up question. G e o l o g i c a l l y , i s t h e r e 

s u f f i c i e n t i n t e g r i t y above and below the Grayburg so t h a t 

water i n j e c t e d i n the Grayburg i s going t o remain confined 

t o the Grayburg? 

STEVEN T. BRENNER, CCR 
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A. Yes, s i r , there i s . T y p i c a l l y , t he top of the 

Grayburg has a hard cap on i t , and formations above t h a t 

tend t o be r e s t r i c t i v e t o v e r t i c a l f l o w as w e l l as 

mechanical f r a c t u r i n g , as we observed i n other w e l l s i n the 

area. 

Below us i s the San Andres, and again, the top of 

the San Andres t y p i c a l l y has a f a i r l y t h i c k , hard cap t h a t 

r e s t r i c t s downward f r a c t u r i n g . 

MR. KELLAHIN: Nothing f u r t h e r , Mr. Examiner. 

Thank you. 

Mr. Examiner, our next witness i s Mr. Kevin 

Barnes. Mr. Barnes i s a petroleum engineer. 

KEEVIN BARNES, 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn upon 

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Barnes, f o r the record, s i r , would you please 

s t a t e your name and occupation? 

A. The name i s Keevin Barnes, r e s e r v o i r engineer. 

Q. A l l r i g h t , you s p e l l i t K-e-e-v-i-n? 

A. Yes, s i r . 

Q. Mr. Barnes, on p r i o r occasions have you t e s t i f i e d 

before the D i v i s i o n ? 

A. No, s i r . 

STEVEN T. BRENNER, CCR 
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Q. Summarize f o r us your education. 

A. I got my bachelor's degree i n petroleum 

engineering i n May of 1995 from Texas A&M U n i v e r s i t y . 

Q. How long have you been employed by Apache? 

A. Five years. 

Q. And what i s your c u r r e n t capacity? 

A. Reservoir engineer f o r the southern r e g i o n . 

Q. As p a r t of those r e s p o n s i b i l i t i e s , have you made 

a r e s e r v o i r - e n g i n e e r i n g study of the f e a s i b i l i t y of t h i s 

w a t e r f l o o d p r o j e c t ? 

A. Yes, s i r , I have. 

Q. And based upon t h a t study, do you now have 

engineering opinions and conclusions? 

A. I do. 

MR. KELLAHIN: We tender Mr. Barnes as an expert 

witness. 

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

Q. (By Mr. K e l l a h i n ) Let me ask you t o t u r n t o 

E x h i b i t 3, Mr. Barnes. When we u n f o l d t h i s d i s p l a y what 

are we l o o k i n g at? 

A. This i s a cumulative production map from the 

Grayburg. You can see our G r i z z e l l lease t h e r e i n the 

center. 

Q. Okay. Let's look a t the southeast q u a r t e r of 8. 

I t ' s your understanding t h a t t h i s i s a s i n g l e lease? 

STEVEN T. BRENNER, CCR 
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A. Yes, s i r . 

Q. W i t h i n t h a t southeast q u a r t e r , then, what are the 

a n t i c i p a t e d producing w e l l s f o r the w a t e r f l o o d p r o j e c t ? 

A. That would be the 177, the 176, the 183 and the 

182 . 

Q. Those now have a name change associated w i t h 

them, do they not? 

A. They do. They're now known as the G r i z z e l l 

Number 1, 2, 3 and 4. 

Q. The proposed i n j e c t o r i s the Number 11? 

A. Yes, s i r . 

Q. And so your task was t o study and determine the 

f e a s i b i l i t y of the p r o j e c t ? 

A. Yes, s i r . 

Q. As p a r t of t h a t process, d i d you make an 

engineering c a l c u l a t i o n of what you estimate t o be the 

o r i g i n a l o i l i n place u n d e r l y i n g the southeast q u a r t e r of 

the section? 

A. Yes, s i r , I d i d . 

Q. And how d i d you go about doing t h a t ? 

A. We took average log c a l c u l a t i o n s and plugged i t 

i n t o the simple o r i g i n a l - o i l - i n - p l a c e formula. 

Q. Have you reduced t h a t e f f o r t t o a summarized 

e x h i b i t t o show us your volumetrics? 

A. I have, your Honor, E x h i b i t 4. 
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Q. A l l r i g h t , l e t ' s look a t E x h i b i t 4. F i r s t of 

a l l , t e l l us the parameters t h a t you have s e l e c t e d , Mr. 

Barnes. 

A. We have here an area at 160 acres, which i s t h a t 

southeast s e c t i o n , p o r o s i t y a t 10 1/2 percent, our 

for m a t i o n height a t 33 f e e t , i n i t i a l water s a t u r a t i o n of 25 

percent. 

Q. Have you s a t i s f i e d y o u r s e l f t h a t a l l those 

parameters are f a i r and reasonable parameters t o u t i l i z e 

f o r purposes of your c a l c u l a t i o n ? 

A. Yes, s i r . 

Q. What d i d you c a l c u l a t e t o be the o i l i n place? 

A. You can see down there h i g h l i g h t e d i n bol d , i t ' s 

about 2.4 m i l l i o n b a r r e l s . 

Q. Okay. Now l e t ' s go back t o the bubble map. 

We've got the estimated o r i g i n a l o i l i n place. How much of 

t h a t o i l has been recovered on primary p r o d u c t i o n from the 

w e l l s i n the southeast quarter? 

A. We've recovered t o date on primary p r o d u c t i o n 

approximately 413.7 thousand b a r r e l s . 

Q. P i c t o r i a l l y , then, the bubble map shows the 

apportioned recovery among those w e l l s w i t h i n the area? 

A. Yes, s i r . 

Q. I n f a c t , you've shown i t f o r l o t s of w e l l s i n the 

area? 
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A. Yes, s i r . 

Q. What percentage, then, of the o i l i n place has 

been recovered under primary production? 

A. We're a t 17.3 percent. 

Q. I s there an a d d i t i o n a l o p p o r t u n i t y , i n your 

o p i n i o n as an engineer, t o improve t h a t recovery number? 

A. Yes, s i r . 

Q. And what number do you b e l i e v e i s reasonable t o 

assume? 

A. Well, we've assumed 100,000 b a r r e l s of secondary 

recovery, based on a reasonable secondary-to-primary 

recovery f a c t o r of 25 percent. 

Q. A l l r i g h t , l e t ' s t u r n t o E x h i b i t Number 5 and see 

how you have i l l u s t r a t e d your f o r e c a s t . What are we 

l o o k i n g a t i n E x h i b i t Number 5? 

A. This i s a production curve of the G r i z z e l l lease, 

which includes the 1, 2, 3 and 4, thr e e of which are 

c u r r e n t l y i n a c t i v e . I t i s s o l e l y the Number 1 t h a t i s 

producing a t a b a r r e l of o i l per day. The lower curve 

t h e r e h i g h l i g h t e d i n green i s the o i l p r o d u c t i o n . We show 

our primary f o r e c a s t or baseline a t one b a r r e l of o i l per 

day, and then the — i f you want t o c a l l i t the pi n k , we 

show our estimated w a t e r f l o o d response. 

Q. Primary production was s o l u t i o n gas d r i v e , I 

assume? 
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A. Yes, s i r . 

Q. And you have f u l l y exhausted the o p p o r t u n i t y t o 

produce o i l i n t h a t manner? 

A. Yes, we have. 

Q. Describe f o r us how you f o r e c a s t what i s going t o 

be the p e r i o d of time i n which t o s u f f i c i e n t l y f i l l up the 

r e s e r v o i r t h a t you can then s t a r t r e c o v e r i n g a d d i t i o n a l 

o i l . 

A. You can look at the response curve and see t h a t 

we've estimated i t ' s going t o take about t h r e e years t o 

reach our peak r a t e . That's based on a higher s a t u r a t i o n 

of about 20 percent w i t h i n the r e s e r v o i r , gas s a t u r a t i o n , 

excuse me. Forecasted f l a t f o r about f o u r years, d e c l i n i n g 

a t 14 percent t h e r e a f t e r . 

Q. And you're assuming a c e r t a i n i n j e c t i o n r a t e w i t h 

your i n j e c t o r well? 

A. Yes, about 500 b a r r e l s a day. 

Q. I s the i n j e c t i o n plan here one t h a t would a l l o w 

you i n i t i a l l y t o stay w i t h i n the D i v i s i o n g u i d e l i n e on 

surface pressure l i m i t a t i o n , which i s 0.2 p . s . i . per f o o t 

of depth? 

A. Yes, i t would. 

Q. Okay. So once you make those assumptions and run 

the c a l c u l a t i o n , what have you forecasted, then, as the 

u l t i m a t e a d d i t i o n a l recovery? 
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A. I t ' s about 100,000 b a r r e l s . 

Q. A l l r i g h t , l e t ' s go through the economics, then, 

of how you consider t h i s t o be a f e a s i b l e , economic and 

p r a c t i c a l plan. I f y o u ' l l t u r n t o E x h i b i t Number 6, 

i d e n t i f y and describe f o r us what we're seeing here. 

A. We have three economic cases here. The f i r s t 

case i s the base case, which i s r e f l e c t i v e of the green 

f o r e c a s t l i n e , showing the one b a r r e l a day f o r f o u r years. 

The next case i s simply our w a t e r f l o o d case, 

r e f l e c t i n g the three-year increased peak p r o d u c t i o n , f o u r 

years f l a t a t 1200 b a r r e l s a month, d e c l i n i n g t h e r e a f t e r a t 

14 percent. 

The f i n a l case i s an incremental case. I t ' s the 

d i f f e r e n c e between the two, which would show the t o t a l 

b e n e f i t . 

Q. I n a d d i t i o n t o p r i c i n g and other i n f o r m a t i o n 

you've made assumptions about are a l l w i t h i n your range of 

reasonable engineering judgment? 

A. Yes, s i r . 

Q. A l l r i g h t , s i r . Summarize f o r us your 

conclusion, then. 

A. I t h i n k i t would be very b e n e f i c i a l f o r us t o go 

ahead and make t h i s p r o j e c t a w a t e r f l o o d i n j e c t i o n p r o j e c t . 

MR. KELLAHIN: A l l r i g h t , s i r . 

That concludes my examination of Mr. Barnes, Mr. 
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Catanach. We move the i n t r o d u c t i o n of h i s E x h i b i t s 3 

through 6. 

EXAMINER CATANACH: E x h i b i t s 3 through 6 w i l l be 

admitted as evidence. 

Mr. K e l l a h i n , do you have a land witness? 

MR. KELLAHIN: No, s i r . 

EXAMINER CATANACH: I f I have any questions 

r e g a r d i n g land, I mean, I ' l l j u s t ask — 

MR. KELLAHIN: We do have a r e p r e s e n t a t i v e of the 

company t h a t could respond t o land questions. He's not a 

landman, but he's the p r o j e c t manager and he c e r t a i n l y 

could t e l l you. 

EXAMINER CATANACH: Well, these are f a i r l y simple 

about — r e l a t i n g t o the i n t e r e s t ownership of the --

MR. KELLAHIN: Yes, s i r . 

THE WITNESS: We have a landman. 

MR. KELLAHIN: The r e p r e s e n t a t i o n , Mr. Examiner, 

i s t h a t i t ' s a l l common ownership w i t h i n a s i n g l e lease. 

There are no d i f f e r e n c e s i n the southeast q u a r t e r as t o 

r o y a l t i e s , o v e r r i d e s or working i n t e r e s t . 

EXAMINER CATANACH: Okay, t h a t ' s a l l I needed. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. Barnes, can you please t e l l me which — You 

sa i d these have new w e l l numbers. Can you please t e l l me 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

21 

which is which? 

A. The 177 i s the Number 1, the 176 i s t h e Number 2, 

the 183 i s the Number 3 and the 182 i s the Number 4. 

Q. A l l r i g h t . The 182 — I'm s o r r y , t h e new Number 

4 i s — I'm s o r r y , on your E x h i b i t Number 3 you represented 

t h a t these green c i r c l e s are cumulative production? 

A. Yes, s i r . 

Q. Okay. Can you t e l l me why the 182 has such a 

small cumulative production? 

A. We p u l l e d t h i s data from Dwigh t ' s. We b e l i e v e 

they have i n s u f f i c i e n t data w i t h i n t h e i r program. They do 

l i s t the IP, i n i t i a l production r a t e , a t comparable r a t e s 

t o the other w e l l s . Our i n t e r n a l f i l e s also show t h a t same 

IP r a t e , and i t was producing as l a t e as 1961. 

Q. So you do believe t h a t the recovery i s s i m i l a r t o 

the other w e l l s ; i s t h a t what you're saying? 

A. Yes, s i r , but we j u s t went w i t h the data t h a t we 

had a v a i l a b l e . 

Q. Okay. Can you t e l l me how you a r r i v e d a t your 

secondary-to-primary r a t i o ? 25 percent? 

A. That's j u s t based on reasonable numbers from the 

Grayburg u n i t , from Grayburg production. 

Q. From Grayburg production i n t h i s area? 

A. Yeah, the Arrowhead-Grayburg u n i t . I t ' s about a 

m i l e t o the southeast -- excuse me, southwest. 
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Q. Now, d i d you base t h a t on what they p r o j e c t e d out 

t h e r e or what they a c t u a l l y have seen? 

A. On what they've seen. 

Q. Now, i s t h i s going t o be the only i n j e c t i o n w e l l 

t h a t you propose on u t i l i z i n g i n t h i s flood? 

A. Yes, s i r . 

Q. And are there going t o be any more producing 

w e l l s , or i s t h i s going t o be i t ? 

A. Just the f o u r . 

Q. Just the f o u r , okay. Can you t e l l me about what 

the p r o j e c t costs are going t o be? 

A. A c t u a l l y , I ' d l i k e t o defer t h a t t o our next 

witness. H e ' l l be able t o answer much b e t t e r . 

Q. Okay. And you've estimated a response time — 

Well, you sai d three years f o r maximum response; i s t h a t 

c o r r e c t ? 

A. Yes, s i r , we d i d some f i l l - u p c a l c u l a t i o n s , and I 

a c t u a l l y do not have those a v a i l a b l e , but we can get t h a t 

t o you. 

Q. Do you know approximately what the response time 

might be? 

A. Probably about s i x months. 

Q. Six months. I n terms of the l i f e of the p r o j e c t , 

have you estimated what time frame t h a t might be? 

A. The l i f e of the p r o j e c t i s c a l c u l a t e d t o be about 
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14, 15 years. 

EXAMINER CATANACH: Okay, I have n o t h i n g f u r t h e r 

of t h i s witness, Mr. K e l l a h i n . 

MR. KELLAHIN: Thank you. Next witness i s Mr. 

Bruce West. 

BRUCE WEST. 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn upon 

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. West, would you please s t a t e your name and 

occupation? 

A. Bruce West, I'm a produc t i o n engineer. 

Q. Mr. West, on p r i o r occasions have you t e s t i f i e d 

before the D i v i s i o n ? 

A. No, I have not. 

Q. Summarize f o r us your education. 

A. I received a bachelor of science i n petroleum 

engineering i n 1993 from the Colorado School of Mines and a 

master's of business a d m i n i s t r a t i o n i n 2 000 from the 

U n i v e r s i t y of Houston. 

Q. What i s your c u r r e n t r e s p o n s i b i l i t i e s w i t h 

Apache? 

A. I'm a production engineer f o r the southern 

r e g i o n . 
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2i As part of your responsibilities, have you 

i n v e s t i g a t e d the production i n the southeast q u a r t e r of 8 

t h a t ' s t o be the proposed w a t e r f l o o d p r o j e c t area? 

A. Yes, I have. 

Q. I n a d d i t i o n , have you assumed the r e s p o n s i b i l i t y 

f o r r eviewing the D i v i s i o n Form C-108 and l o o k i n g a t the 

wellb o r e i n t e g r i t y of the w e l l s w i t h i n the h a l f - m i l e r a d i u s 

area? 

A. Yes, I have. 

Q. I n a d d i t i o n , are you also knowledgeable about the 

costs associated w i t h the investments necessary t o make 

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

A. Yes, I am. 

MR. KELLAHIN: We tender Mr. West as an expert 

witness. 

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

Q. (By Mr. Ke l l a h i n ) Let's s t a r t w i t h t h e C-108, 

and i f y o u ' l l set aside the schematics and data t h a t ' s 

shown on E x h i b i t s 7 through 9, i f y o u ' l l set those aside 

f o r a moment, l e t ' s go t o E x h i b i t 10. Do you have t h a t , 

s i r ? 

A. Yes. 

Q. A l l r i g h t . When we look a t E x h i b i t 10, what are 

we seeing? 

A. We're seeing a map showing the G r i z z e l l lease and 
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w e l l completions i n the area. 

Q. And i n s c r i b e d on the map i s a h a l f - m i l e r a d i u s — 

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

Q. — c i r c l e w i t h a h a l f - m i l e radius? And t h a t i s 

the area of review t h a t you and others w i t h Apache have 

i n v e s t i g a t e d ? 

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

Q. Okay. Let's look a t the t a b u l a t i o n of t h e 

wel l b o r e data associated w i t h the C-108. Do you have t h a t 

i n f r o n t of you? I t ' s the spreadsheet. 

A. Yes, I do. 

Q. When you as an engineer examine t h i s spreadsheet, 

do you see any wellbores t h a t may be p o t e n t i a l l y problem 

wellbores i n s o f a r as they have a questionable volume of 

cement or some plugging method t h a t creates some concern 

f o r you? 

A. Yes, I d i d f i n d one such w e l l . 

Q. Which one i s i t ? 

A. The Sh e l l G Number 1. 

Q. A l l r i g h t . When we look a t E x h i b i t 10, the area 

map, f i n d t h a t w e l l f o r us. 

A. That w e l l i s i n U n i t L e t t e r P i n the southeast 

s e c t i o n , southeast quarter of Section 8. 

Q. A l l r i g h t , i t ' s the most s o u t h e a s t e r l y w e l l on 

the G r i z z e l l lease w i t h i n Section 8? 
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A. That i s c o r r e c t . 

Q. Do you have a wellbore schematic of t h a t w e l l 

t h a t we can look at? 

A. Yes, I do. 

Q. And t h a t ' s j u s t beyond the t a b u l a t i o n of we l l b o r e 

data i n my package. Do you have t h a t , s i r ? 

A. Yes, I do. 

Q. When we look a t t h a t schematic, what i s i t about 

the manner i n which t h i s w e l l has been plugged and 

abandoned t h a t poses a p o t e n t i a l r i s k ? 

A. The r i s k I see i n t h i s w e l l i s t h a t t h e r e i s no 

i s o l a t i o n of the Grayburg formation and the lower producing 

formations i n the w e l l . No plugs were set and the casing 

was not p e r f o r a t e d i n those i n t e r v a l s . 

Q. Okay, l e t ' s look a t the lower plu g . There's a 

plug associated w i t h the p e r f o r a t i o n s down a t 7319 t o -27. 

Do you see t h a t plug? 

A. Yes, I do. 

Q. What i s t h a t plugging? 

A. That i s plugging the p e r f o r a t i o n s t h a t were 

producing i n the w e l l , i n the Fusselman. 

Q. Okay. So immediately above t h a t we would have 

what, the Blinebry? 

A. We would have a c t u a l l y the Drinkard s e c t i o n . 

Q. The Drinkard s e c t i o n — 
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A. Correct. 

Q. — and then what happens? 

A. We would have the Tubb, which i s not p r o d u c t i v e 

i n the area, and above t h a t we would have the B l i n e b r y . 

Q. Okay. And then above t h a t you have the San 

Andres, r i g h t ? 

A. The — Yes, the San Andres, t h a t ' s c o r r e c t . 

Q. And then above t h a t the Grayburg? 

A. Correct. 

Q. So the Grayburg i s the f l o o d i n t e r v a l . And i f 

you're i n j e c t i n g water i n the Grayburg i n the I n j e c t o r 

Number 11, and water or pressure are m i g r a t i n g towards the 

S h e l l G 1 w e l l , what's the issue? 

A. The issue there would be f o r water t o e x i t the 

Grayburg formation at the S h e l l G Number 1, and t h e water 

w i l l have no b a r r i e r t r a v e l i n g downhole i n t h a t w e l l . 

Q. I s t h e r e a s u f f i c i e n t engineering r i s k associated 

w i t h the manner i n which t h i s w e l l i s plugged t h a t would 

cause you t o recommend t o the D i v i s i o n Examiner t h a t t h i s 

w e l l be re-plugged? I s i t going t o be necessary t o r e - p l u g 

t h i s w e l l , i n your opinion? 

A. No, I do not b e l i e v e so. 

Q. Why not? 

A. I b e l i e v e t h a t there e x i s t s s u f f i c i e n t f l u i d 

volumes behind the casing i n the wellbore t h a t w i l l prevent 
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water from coming down from the Grayburg. 

I n a d d i t i o n , I be l i e v e t h a t the G r i z z e l l Number 

3, which i s a proposed producer, l i e s between t h e proposed 

i n j e c t o r and the Sh e l l G Number 1, and t h a t w i l l c r e a t e a 

pressure s i n k t h a t w i l l be reducing pressure. I do not 

b e l i e v e we s h a l l see pressure from the Grayburg extend 

beyond t h a t wellbore. 

Q. Okay. So i f we're i n j e c t i n g i n t o t h e 11, between 

the p o t e n t i a l problem w e l l and the i n j e c t o r you've got the 

Number 3 as a take p o i n t out of the Grayburg — 

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

Q. — as one of your producing wells? 

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

Q. I s the r e any other way t h a t you can monitor the 

i n t e g r i t y of the Sh e l l G 1 well? 

A. Yes, there i s . We also operate the G r i z z e l l 

Number 8, which i s a Bl i n e b r y producer. And t h a t would be 

the same zone t h a t would be of concern t o us i n the 

B l i n e b r y . 

Q. So what would you see as an o p e r a t i o n a l engineer, 

under w a t e r f l o o d operations, t h a t would cause you then t o 

want t o re - p l u g the Sh e l l G 1 well? 

A. I f a t any time we d i d see an increase i n water 

p r o d u c t i o n on the G r i z z e l l Number 8. 

Q. And absent t h a t , you see no reason t o spend the 
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money t o re p l u g t h i s well? 

A. No, I do not. 

Q. A l l r i g h t , s i r . Let's t u r n t o the other matters 

of the C-108. What do you b e l i e v e t o be the deepest known 

f r e s h water i n t h i s general area? 

A. The deepest known f r e s h water i s a t s e v e r a l 

hundred f e e t . 

Q. I s there adequate surface casing and cement i n 

t h i s area t o p r o t e c t the f r e s h water? 

A. Yes, s i r . 

Q. And you're going t o s t a r t o f f w i t h the i n i t i a l 

surface pressure l i m i t a t i o n t h a t the D i v i s i o n issues? 

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

Q. Let's t a l k about the economics of your p r o j e c t . 

I f y o u ' l l go back, E x h i b i t 7 i s the r e s t of the P-and-A 

schematics, i s i t not? And then we get t o 8, and i t shows 

the G r i z z e l l b a t t e r y . You're j u s t showing the surface 

f a c i l i t i e s , are you not? 

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

Q. A l l r i g h t , l e t ' s look a t 9 and t a l k about the 

costs associated w i t h the p r o j e c t . What are they? 

A. The costs p r i m a r i l y encompass work on the f i v e 

w e l l s , the f o u r producers and the one i n j e c t o r , as w e l l as 

some a d d i t i o n a l f a c i l i t i e s costs. Those costs t o t a l 

approximately $2 4 0,000. 
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Q. Okay. Those costs, i n a s s o c i a t i o n w i t h Mr. 

Barnes 1 c a l c u l a t i o n of a d d i t i o n a l recovery, have a l l been 

processed by Apache, and you've come t o a conclusion t h a t 

t h i s i s an economically f e a s i b l e p r o j e c t ? 

A. Yes, we have. 

Q. I n terms of n o t i f i c a t i o n , l e t me ask you, Mr. 

West, t o look at what has been provided i n the e x h i b i t 

package as E x h i b i t Number 11. What does t h i s represent? 

A. This represents a l l of the o f f s e t operators t o 

the G r i z z e l l lease t h a t were n o t i f i e d of our proposal. 

Q. Are you aware of any o p p o s i t i o n from any of the 

p a r t i e s t o whom n o t i c e was sent? 

A. No, I am not. 

MR. KELLAHIN: Mr. Examiner, t h a t concludes my 

examination of Mr. West. We move the i n t r o d u c t i o n of h i s 

E x h i b i t s 7 through 10. 

EXAMINER CATANACH: E x h i b i t s 7 through 10 w i l l be 

admitted as evidence. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. West, looking at your P-and-A schematics, 

p a r t i c u l a r l y on the Greenwood Number 3, i t appears t o me — 

I don't r e c a l l t h a t I've ever seen a w e l l t h a t only has a 

surface plug and a bottom plug. That's what your research 

i n d i c a t e s on t h a t well? 
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A. Yes, t h a t ' s what i s shown t h e r e . 

Q. And t h a t was plugged i n 1970, which i s p r e t t y 

s u r p r i s i n g . You don't believe t h a t poses any problem 

because of the bottom plug? 

A. No, I do not. 

Q. What type of f l u i d are you going t o be i n j e c t i n g , 

Mr. West? 

A. We'll be i n j e c t i n g produced water from the 

G r i z z e l l lease. That includes water produced p r i m a r i l y 

from the San Andres. 

Q. Did you provide an an a l y s i s of t h a t water i n your 

A p p l i c a t i o n ? 

A. Yes. 

Q. I s t h a t compatible w i t h the Grayburg? 

A. Yes, i t i s . 

Q. Now, the 11 w e l l , i t does have 5-1/2-inch casing 

down t o 3900 feet? 

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

Q. And top of cement a t 2 090. And the t u b i n g you're 

going t o use i s what size? 

A. We'll probably use 2-3/8-inch. 

Q. The Number 8 w e l l t h a t you discussed, the 

B l i n e b r y w e l l — 

A. Yes. 

Q. — i s t h a t a gas well? 
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A. Let's see, I believe i t produces from the 

B l i n e b r y O i l Pool. 

Q. B l i n e b r y O i l . 

Q. The various other w e l l s t h a t are i n t h a t q u a r t e r 

s e c t i o n , what type of w e l l s are those? 

A. They also include San Andres w e l l s . 

Q. Okay. And those are a l l cased and cemented 

adequately? 

A. Yes. 

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

of n o t i c e — 

MR. KELLAHIN: Yes, s i r , we sent them n o t i c e of 

hearing, and the m a i l i n g l i s t t h a t you have here was the 

o r i g i n a l m a i l i n g l i s t when i t was f i l e d a d m i n i s t r a t i v e l y . 

We simply sent my standard n o t i c e l e t t e r of hearing, and 

Apache re-sent n o t i c e of hearing t o t h a t l i s t t h a t you're 

l o o k i n g a t . And what you see now, then, i s t h e n o t i c e f o r 

t h i s hearing today. 

EXAMINER CATANACH: And these are a l l the 

operators w i t h i n h a l f a mile radius? 

MR. KELLAHIN: Yes, s i r . I n f a c t , I t h i n k they 

went f a r t h e r than the h a l f m i l e . They may have gone 

outsid e of t h a t area. 

EXAMINER CATANACH: Okay. I s t h e r e a surface 

owner, do you know? 
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MR. KELLAHIN: Yes, there i s , and I ' l l have t o 

f i n d out f o r you because I don't remember from 

r e c o l l e c t i o n . 

EXAMINER CATANACH: Okay, I have n o t h i n g f u r t h e r . 

I f there's nothing f u r t h e r i n t h i s case, Case 

12,785 w i l l be taken under advisement. 

(Thereupon, these proceedings were concluded a t 

9:39 a . m . ) 
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