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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

Case No. 10288 

IN THE MATTER OF CASE NUMBER 10288 ) 
APPLICATION OF PHILLIPS PETROLEUM ) 
COMPANY FOR A PRESSURE MAINTENANCE ) 
PROJECT, EDDY COUNTY, NEW MEXICO ) 

REPORTER'S TRANSCRIPT OF PROCEEDINGS 
EXAMINER HEARING 

BEFORE: JIM MORROW, HEARING EXAMINER 

F r i d a y , A p r i l 18, 1991 
8:40 a .in . 

Santa Fe, New Mexico 

T h i s m a t t e r came on f o r h e a r i n g b e f o r e 

t h e O i l C o n s e r v a t i o n D i v i s i o n on A p r i l 18, 1991, a t 

a h e a r i n g b e g i n n i n g a t 8:40 a.m., a t Morgan H a l l , 

S t a t e Land O f f i c e B u i l d i n g , 310 O l d Santa Fe T r a i l , 

Santa Fe, New M e x i c o , b e f o r e : G a i l D. V i n s o n , CCR, 

C e r t i f i e d C o u r t R e p o r t e r Number 297, f o r t h e S t a t e 

o f New M e x i c o . 

FOR: OIL CONSERVATION BY: GAIL D. VINSON, CCR 
DIVISION C e r t i f i e d C o u r t R e p o r t e r 

CCR No. 297 
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I N D E X 

A p r i l 18, 1991 
Examiner H e a r i n g 
Case No. 10288 PAGE 

APPEARANCES 3 

WITNESSES: 

JEFF HARGROVE 

E x a m i n a t i o n by Mr. K e l l a h i n 4 

E x a m i n a t i o n by Examiner Morrow 31 

R e p o r t e r ' s C e r t i f i c a t e 42 

E X H I B I T S 

Page 

E x h i b i t s 1 t h r o u g h 11 30 

HUNNICUTT REPORTING 
GAIL D. VINSON, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

1 6 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

3 

A P P E A R A N C E S 

FOR THE DIVISION: ROBERT G. STOVALL, ESQ. 
G e n e r a l C ounsel 
O i l C o n s e r v a t i o n Commission 
S t a t e Land O f f i c e B l d g . 
310 O l d Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

FOR PHILLIPS KELLAHIN, KELLAHIN & AUBREY 
PETROLEUM: A t t o r n e y s a t Law 

BY: W. THOMAS KELLAHIN, ESQ. 
117 N. Guadalupe 
Santa Fe, New Mexico 87501 
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EXAMINER MORROW: I w o u l d c a l l Case 

Number 10288. 

MR. STOVALL: A p p l i c a t i o n o f P h i l l i p s 

P e t r o l e u m Company f o r a p r e s s u r e m a i n t e n a n c e 

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

t h e r e i n , Eddy County, New M e x i c o . 

MR. KELLAHIN: Mr. Examin e r , I'm Tom 

K e l l a h i n o f t h e Santa Fe law f i r m a p p e a r i n g on 

b e h a l f o f The P h i l l i p s P e t r o l e u m Company. I have 

one w i t n e s s t o be sworn. 

JEFF HARGROVE 

was c a l l e d as a w i t n e s s , and h a v i n g been f i r s t 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 : 

MR. KELLAHIN: Mr. Examin e r , my w i t n e s s 

i s Mr. J e f f H a r g r o v e . Mr. H a r g r o v e i s a p e t r o l e u m 

e n g i n e e r w i t h P h i l l i p s P e t r o l e u m Company. He 

r e s i d e s i n Odessa, Texas. 

EXAMINER MORROW: Ha r g r o v e ? 

MR. KELLAHIN: H-A-R-G-R-O-V-E. 

EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. H a r g r o v e , f o r t h e r e c o r d w o u l d you 
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p l e a s e s t a t e y o u r name and o c c u p a t i o n ? 

A. My f u l l name i s G e o f f r e y S c o t t 

H a r g r o v e . I'm a r e s e r v o i r e n g i n e e r f o r P h i l l i p s 

P e t r o l e u m Company i n t h e Permian B a s i n a r e a , based 

i n Odessa, Texas. 

Q. Mr. H a r g r o v e , w o u l d you summarize f o r us 

y o u r e d u c a t i o n a l b a c k g r o u n d ? 

A. I have a b a c h e l o r ' s d e g r e e i n p e t r o l e u m 

e n g i n e e r i n g f r o m t h e U n i v e r s i t y o f M i s s o u r i a t 

Ro11 i n . 

Q. I n what y e a r , s i r ? 

A. I g r a d u a t e d December 1989 -- 1988. I 

s t a r t e d w o r k i n g f o r P h i l l i p s i n J a n u a r y o f '89. 

Q. What d u t i e s do you have w i t h r e g a r d s t o 

y o u r company's a c t i v i t i e s and what i s d e s c r i b e d as 

t h e C a b i n L a k e - D e l a w a r e P o o l , p a r t i c u l a r l y on t h e 

James "A" S t a t e Lease i n p o r t i o n s o f S e c t i o n 2, 

Township 22 S o u t h , Range 30 E a s t o f Eddy County, New 

Mexico? 

A. As a r e s e r v o i r e n g i n e e r o v e r t h a t 

p r o p e r t y ? 

Q. Yes, s i r . 

A. I'm b a s i c a l l y -- ray j o b i s t o d e v e l o p 

t h e o i l and gas r e s e r v e s . 

Q. As p a r t o f t h a t s t u d y have you made an 
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e n g i n e e r i n g i n v e s t i g a t i o n o f t h e f e a s i b i l i t y o f 

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

t h a t l e a s e ? 

A. Yes, s i r , we have. 

Q. And based upon t h a t s t u d y , have you 

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

f e a s i b i l i t y o f t h a t p r e s s u r e m a i n t e n a n c e p r o j e c t ? 

A. Yes, s i r . 

MR. KELLAHIN: We t e n d e r Mr. H a r g r o v e as 

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

EXAMINER MORROW: We a c c e p t h i s 

q u a l i f i c a t i o n s . 

Q. (By Mr. K e l l a h i n ) L e t me d i r e c t y o u r 

a t t e n t i o n , s i r , t o what i s marked as E x h i b i t 

Number 1, t h a t ' s t h e a r e a p l a t . Take a moment and 

h e l p o r i e n t t h e Examiner t o where you a r e w i t h y o u r 

p a r t i c u l a r p r o j e c t . Can you t e l l us where you a r e 

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

A. We're a p p r o x i m a t e l y 29 -- 29 and a h a l f 

m i l e s e a s t o f C a r l s b a d , 22 and a h a l f . 

Q. We're i n Eddy County, New Mexico? 

A. Eddy County, New M e x i c o . 

Q. And t h i s C a bin Lake-Delaware Pool? 

A. Uh-huh. 

Q. T h a t ' s t h e name o f t h e p o o l ? 

HUNNICUTT REPORTING 
GAIL D. VINSON, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

7 

A. Yes, s i r . I t c o n s i s t s o f t h e B e l l , t h e 

C h e r r y and t h e Brushy Canyon f o r m a t i o n s . 

Q. The a r e a shown on E x h i b i t Number 1 i s 

t h e a r e a u t i l i z e d by you t o i n v e s t i g a t e t h e h a l f 

m i l e a r e a o f r e v i e w f o r y o u r C108 p r o p o s a l f o r t h e 

d i v i s i o n ? 

A. Yes, s i r . 

Q. And you've a l s o used i t t o s c r i b e t h e 

two m i l e r a d i u s c i r c l e ? 

A. We used a s e p a r a t e page t o d e f i n e t h e 

a r e a o f r e v i e w . 

Q. L e t ' s t a l k s p e c i f i c a l l y a b o u t t h e a r e a 

i n v o l v e d i n t h e James A l e a s e and l e t me d i r e c t y o u r 

a t t e n t i o n t o E x h i b i t Number 2. What a r e t h e k i n d s 

o f w e l l s we're l o o k i n g a t here? 

A. A l l t h e w e l l s w i t h i n t h e a r e a o f r e v i e w 

as o u t l i n e d by t h e c i r c l e a r e p r o d u c e d f r o m t h e 

Delaware f o r m a t i o n e x c e p t f o r t h e Number 1 w e l l . 

I t ' s a gas w e l l t h a t p r o d u c e s f r o m t h e P e n n s y l v a n i a n 

S t r o n g . 

Q. When we l o o k a t S e c t i o n 2 t h e r e i s a 

b l a c k a r r o w t h a t i d e n t i f i e s an open w e l l l o c a t i o n , 

i t says W-1, what i s t h a t i n t e n d e d t o r e p r e s e n t ? 

A. The p r o p o s e d w e l l l o c a t i o n f o r t h e W-1, 

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

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

t h a t s u r r o u n d t h e W-1, t h e James A 2, t h e James A 5, 

t h e James A 6, and t h e James A 7. 

Q. As p a r t o f y o u r e n g i n e e r i n g s t u d y , 

Mr. H a r g r o v e , what d i d y o u , i n f a c t , s t u d y ? 

A. We examined t h e p r e s e n t p r o d u c t i o n d a t a 

and p r e s s u r e d a t a f o r t h e C h e r r y Canyon f o r m a t i o n 

and t h e p r o p o s e d p r o j e c t a r e a . We d e t e r m i n e d t h a t 

we're p r o b a b l y p r o d u c i n g r e s e r v o i r p r e s s u r e c l o s e 

t o o b u b b l e p o i n t w i t h i n one o r two y e a r s . We f e e l 

a t t h a t p o i n t t h a t o u r c r i t i c a l gas s a t u r a t i o n w i l l 

be exceeded and w e ' l l l o s e a l a r g e p o r t i o n o f o u r 

s o l u t i o n s gas d r i v e . And we e x p e c t t h e p r o d u c t i o n 

t o d e c l i n e r a p i d l y f r o m t h a t f o r m a t i o n . 

Q. H a v i n g examined t h e p e r f o r m a n c e o f y o u r 

w e l l s i n t h i s i m m e d i a t e a r e a , what have you 

recommended t o y o u r company i n t e r m s o f m a i n t a i n i n g 

r e s e r v o i r p r e s s u r e and e x t e n d i n g t h e p r o d u c i n g l i f e 

o f y o u r Cedar Lake-Delaware P o o l w e l l ? 

A. Ca b i n Lake? 

Q. Cabin Lake. 

A. I ' d l i k e t o o i n s t i t u t e , l i k e 

Mr. K e l l a h i n m e n t i o n e d , a p r e s s u r e m a i n t e n a n c e 

p r o j e c t . By d r i l l i n g t h e James A W-1, b a s i c a l l y 
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what we want t o do h e r e i s m a i n t a i n r e s e r v o i r 

p r e s s u r e above b u b b l e p o i n t . 

Q. Why have you p i c k e d t h i s p a r t i c u l a r 

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

w e l l ? 

A. T h i s i s a v e r y a d v a n t a g e o u s l o c a t i o n 

because t h e James A 2, 5 and 6 a r e a l l p r e s e n t l y 

c o m p l e t e d i n t h e C h e r r y C h e r r y Canyon. I m e n t i o n e d 

b e f o r e t h a t t h e Delaware c o n s i s t s o f t h e B e l l , t h e 

C h e r r y , and t h e Br u s h y Canyon. A t t h i s p o i n t t h e 

C h e r r y -- i t ' s been p r o v e n t h a t t h e C h e r r y Canyon 

and B r u s h y Canyon s a n d s t o n e s -- d i f f e r e n t sand s t o n e 

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

The C h e r r y Canyon i s o n l y d e v e l o p e d i n 

t h e s e t h r e e w e l l s . We had good d a t a . We c o r e d two 

of t h e C h e r r y C h e r r y i n t e r v a l s i n t h e 6 and 7. We 

have r e s e r v o i r f l u i d a n a l y s i s f r o m t h e C h e r r y Canyon 

f o r m a t i o n , c r u d e o i l , and t h e James A 2. So t h i s 

was an i d e a l l o c a t i o n t o model t h e r e s e r v o i r 

p e r f o r m a n c e o f t h e C h e r r y Canyon because we had t h e 

good d a t a . I t ' s -- as w e l l as t h e r e s t o f t h e s e 

w e l l s a r e n ' t c o m p l e t e d i n t h e C h e r r y Canyon 

f o r m a t i o n . 

A l s o , i t ' s an i d e a l l o c a t i o n , i t ' s v e r y 

c l o s e t o our t a n k b a t t e r y f o r t h e James A S t a t e 
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l e a s e . So, b a s i c a l l y , we had t h r e e good r e a s o n s . 

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

t h e f o r m a t i o n . We had good d a t a t o go by, t o 

d e t e r m i n e i f i t was g o i n g t o be e c o n o m i c a l l y 

f e a s i b l e t o e x e c u t e t h e p r o g r a m and i t ' s i n a good 

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

Q. H a v i n g d e t e r m i n e d t h a t t h e p o r t i o n o f 

t h e l e a s e i s s u i t a b l e f o r p r e s s u r e m a i n t e n a n c e , have 

you d e t e r m i n e d what i n i t i a l o p e r a t i o n c r i t e r i a you 

need a p p r o v a l f r o m t h e d i v i s i o n f o r , i n o r d e r t o 

i n s t i t u t e t h e p r e s s u r e m a i n t e n a n c e p r o j e c t ? 

A. We w o u l d l i k e , and r e q u e s t , an a l l o w a b l e 

i n j e c t i o n r a t e o f 2,000 b a r r e l s p e r day. We came 

t o t h a t number -- w e l l , we'd l i k e an i n j e c t i o n r a t e 

o f a r o u n d 2,000 b a r r e l s p e r day. And we w o u l d l i k e 

a p r o j e c t a l l o w a b l e f o r t h e p r o j e c t a r e a --

Q. L e t ' s t a l k a b o u t t h e a l l o w a b l e . 

A. Okay. 

Q. What i s t h e d e p t h b r a c k e t a l l o w a b l e f o r 

each o f y o u r C a b i n Lake Delaware P o o l w e l l s ? 

A. Okay, t h e James A 2 was a d i s c o v e r y w e l l 

f o r t h e p o o l i n t h i s f i e l d . I t has 146 b a r r e l s o f 

o i l a day a l l o w a b l e . The James A 5, 6 , and 7 have 

107 b a r r e l s o f o i l p e r day a l l o w a b l e s . 

We w o u l d l i k e a p r o j e c t a l l o w a b l e o f t h e 
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sura o f t h o s e f o u r f i g u r e s , and a l s o t h e f l e x i b i l i t y 

t o p r o d u c e t h a t sura w i t h any c o m b i n a t i o n o f 

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

comes up t o 467 b a r r e l s o f o i l p e r day. 

Q. Have you made a c a l c u l a t i o n o f t h e 

v o i d a g e r e p l a c e m e n t f a c t o r t h a t y o u ' r e recommending 

t o t h e Examiner f o r i n c l u s i o n i n t h e o r d e r ? 

A. Yes, s i r . 

Q. And what i s t h a t number? 

A. 1.2. 

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

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

o r d e r , Mr. H a r g r o v e ? 

A. (No r e s p o n s e . ) 

Q. W e l l , i t l e t ' s you m a i n t a i n r e s e r v o i r 

p r e s s u r e , d o e s n ' t i t ? 

A. W e l l , i t g i v e s us an i d e a o f how much, 

yeah, o f what volume o f w a t e r we need t o r e i n j e c t 

f r o m an r e s e r v o i r e n g i n e e r i n g s t a n d p o i n t . I t g i v e s 

us a b a l l p a r k number o f what we're g o i n g t o t a k e t o 

r e i n j e c t , t o r e p l a c e one r e s e r v o i r b a r r e l o f 

v o i d a g e . 

Q. What number have you come up w i t h t h a t 

you recommend t o t h e Examiner t h a t he u t i l i z e f o r 

t h i s v o i d a g e r e p l a c e m e n t s f a c t o r ? 
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A. What volume o f s u r f a c e w a t e r i s t h e r e ? 

Two t h o u s a n d b a r r e l s p e r day. 

Q. Have you — i n t e r m s o f a o n e - t o - o n e o r 

one p e r c e n t t o some o t h e r number, what i s t h e 

number ? 

A. One b a r r e l — 1.2 b a r r e l s i n j e c t e d t o 

one b a r r e l r e c o v e r e d a t t h e s u r f a c e -- o f t o t a l o i l 

and w a t e r . 

Q. So f o r e v e r y b a r r e l o f r e s e r v o i r f l u i d 

removed f r o m t h e r e s e r v o i r a t t h e s u r f a c e you want 

t o r e i n j e c t 1.2 b a r r e l o f w a t e r back i n t o t h e 

r e s e r v o i r ? 

A. A c t u a l l y , we e q u a t e d - - e q u a t e d t h a t f r o m 

a r e s e r v o i r s t a n d p o i n t . For e v e r y b a r r e l o f w a t e r 

-- e v e r y b a r r e l o f f l u i d r e c o v e r e d a t t h e s u r f a c e , 

we want t o r e i n j e c t 1.2 b a r r e l s . 

Q. Why? 

A. To r e p l a c e one b a r r e l o f r e s e r v o i r 

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

What we d i d i s we l o o k e d -- i f we p r o d u c e a l l f o u r 

o f t h e s e w e l l s i n t h i s p r o j e c t a r e a , a t t h e 

467 b a r r e l s a day a l l o w a b l e w i t h t h e c u r r e n t 

w a t e r - o i l r a t i o s , we e q u a t e t h a t volume t o r e s e r v o i r 

v o l u m e s , u s i n g a O i l Commission volume f a c t o r o f 

1.3, w a t e r f o r m a t i o n volume f a c t o r o f 1.0. 
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To r e p l a c e t h a t we're g o i n g t o have t o 

r e i n j e c t -- we want t o r e i n j e c t t h e same volume o f 

r e s e r v o i r f l u i d we removed. So we c a l c u l a t e — we 

t a k e t h a t volume and b r i n g i t t o t h e s u r f a c e . 

What t h a t d i d i s we p r o d u c e a l l f o u r 

w e l l s a t t h e i r a l l o w a b l e w i t h e x i s t i n g w a t e r - o i l 

r a t i o s . We're g o i n g t o remove a p p r o x i m a t e l y 1850 

b a r r e l s o f w a t e r — r e s e r v o i r b a r r e l s p e r day f r o m 

t h e p r o j e c t a r e a . We want t o r e p l a c e t h a t w i t h 

2,000 b a r r e l s o f w a t e r , s u r f a c e w a t e r , and t h a t ' s 

150 more t h a n what we're g o i n g t o r e p l a c e . 

But t h e C h e r r y Canyon f o r m a t i o n , o n l y 

50 f e e t o f t h e 110 f e e t c h a n n e l i s p r o d u c t i v e . The 

e n t i r e c h a n n e l i s g o i n g t o t a k e w a t e r , t h e 

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

c o n s i s t e n t , and t o e f f e c t i v e l y f l o o d t h e p r o d u c t i v e 

zone, i t ' s g o i n g t o t a k e -- we're g o i n g t o have t o 

-- t h e e n t i r e c h a n n e l w i l l t a k e t h e w a t e r . 

So we wanted 150 b a r r e l s o f w a t e r more t o 

e f f e c t i v e l y f l o o d t h e e n t i r e c h a n n e l , t h e 

h y d r o c a r b o n and n o n h y d r o c a r b o n p o r t i o n s o f i t . T h at 

came up t o 2,000 b a r r e l s a day, e q u a t e d t h a t w i t h 

what we're g o i n g t o r e c o v e r , and t h a t ' s how we g o t 

ou r r e c o v e r y -- t h i s -- t h a t ' s t h e v o i d a g e f o r 

e f f i c i e n t r e i n j e c t i o n , 1.2. 
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Q. I n o r d e r t o a s s u r e t h a t t h e f l u i d s 

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

C h e r r y Canyon member o f t h e p o o l , s t a y s c o n f i n e d t o 

t h e p o o l i n t e r v a l , a r e you p r o p o s i n g t h e Examiner 

use t h e .2 p s i p e r f o o t a d e p t h g u i d e l i n e s u b j e c t t o 

s u b s e q u e n t s t e p r a t e t e s t s t o i n c r e a s e t h a t p r e s s u r e 

l i m i t a t i o n ? 

A. Yes, s i r , I w o u l d do t h a t and t h e n r u n a 

s t e p r a t e t e s t and d e t e r m i n e what a f r a c t u r e 

p r e s s u r e i s . I f t h e r a t e f r o m t h e s t e p r a t e t e s t 

i s l e s s , make t h a t t h e maximum a l l o w a b l e i n j e c t i o n 

r a t e . 

Q. I f t h e p r o j e c t d e t e r m i n e s — i f 

su b s e q u e n t o p e r a t i o n under t h i s p l a n f o r t h i s 

p r o j e c t d e t e r m i n e s t h a t y o u ' r e g o i n g t o c o n s e r v e 

r e s e r v o i r p r e s s u r e , y o u ' r e g o i n g t o i n c r e a s e t h e 

l i f e o f t h e p r o j e c t , and you l a t e r want t o expand 

t h e p r o j e c t , a r e you a s k i n g t h e Examiner t h a t he 

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

e x p a n s i o n o f t h e p r e s s u r e m a i n t e n a n c e p r o j e c t so 

t h a t i t m i g h t i n c l u d e o t h e r w e l l s w i t h i n t h i s same 

r e s e r v o i r ? 

A. Yes, s i r . 

Q. Have you p r e p a r e d p r o d u c t i o n d e c l i n e 

c u r v e s t o a n a l y z e , and t h e n p r o j e c t i n f o r e c a s t 
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p e r f o r m a n c e under p r e s s u r e m a i n t e n a n c e o p e r a t i o n s 

f o r t h e p r o j e c t area? 

A. Yes, s i r . T h a t ' s on E x h i b i t s 3, 4, 5 

and 6 . 

Q. A l l r i g h t . L e t ' s i d e n t i f y 3, 4, 5 and 

6 and t h e n w e ' l l come back and t a l k a b o u t each o f 

t h o s e d i s p l a y s . What does E x h i b i t 3 r e p r e s e n t ? 

A. E x h i b i t 3 i s a c o m p o s i t e p r o d u c t i o n p l o t 

o f t h e James A 2, 5 and 6. I e x c l u d e d t h e 

James A 7 because, as I m e n t i o n e d e a r l i e r , t h e 

James A 7 i s c o m p l e t e d i n a d i f f e r e n t zone, and n o t 

t h e C h e r r y Canyon. And --

Q. We have t h e James 7 down i n t h e B r u s h y 

Canyon, i t ' s s t i l l i n t h e same p o o l ? 

A. R i g h t , yeah. 

Q. But you d o n ' t have a c o m p l e t i o n i n t h a t 

w e l l b o r e i n t h e C h e r r y Canyon f o r c o m p a r i s o n ? 

A. No, s i r . And t h e s e p l o t s were made t o 

h e l p model, so we l e f t t h e James A 7 o u t . 

Q. So when we l o o k a t E x h i b i t 3 t h a t i s a 

c o m p i l a t i o n — 

A. Uh-huh. 

Q. -- o f t h e p r o d u c t i o n i n f o r m a t i o n f r o m 

w e l l s 2, 5 and 6? 

A. Yes, s i r . And --
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Q. And t h e n a f t e r t h a t , E x h i b i t 4 

r e p r e s e n t s t h e James A W e l l Number 6? 

A. Uh-huh. 

Q. Number 5 i s t h e James A W e l l Number 5? 

A. Uh-huh. 

Q. E x h i b i t 6 t h e n i s t h e James A W e l l 

Number 2? 

A. Yes, s i r . 

Q. L e t ' s go back t o t h e c o m p i l a t i o n page, 

E x h i b i t 3. What does t h a t show you as a r e s e r v o i r 

e n g i n e e r ? 

A. Of c o u r s e t h e s e w e l l s were d r i l l e d a t 

d i f f e r e n t t i m e s , and t h i s i s a c o m p o s i t e p l o t , so we 

d o n ' t r e a l l y -- I t h i n k t h e James A Number 2 was 

c o m p l e t e d i n e a r l y 1987, t h e James A Number 5 was 

c o m p l e t e d i n l a t e 1988, and t h e James A 6 was 

c o m p l e t e d i n e a r l y '89. Which k i n d o f e x p l a i n s t h e 

e r r a t i c p r o f i l e . 

I r e a l l y s t a r t e d l o o k i n g a t i t — t h e 

c o m p o s i t e p l o t i n e a r l y '89 t h r o u g h l a t e '90. You 

see a d i p i n t h e p r o d u c t i o n o f t h e o i l p r o d u c t i o n 

c u r v e i n l a t e '90. Those r e p r e s e n t some o p e r a t i o n a l 

p r o b l e m s we had o u t t h e r e . What we b a s i c a l l y used 

t h i s d a t a t h a t f o r was -- i t was a m a t c h i n g p o i n t . 

We t o o k --
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Q. L e t ' s t a l k a b o u t t h a t . W i t h 

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

i n t e r v a l f o r C h e r r y Canyon i n t h e s e t h r e e w e l l s , you 

had t o r e s o r t t o some t y p e o f r e s e r v o i r s i m u l a t i o n 

i n o r d e r t o model t h e a n t i c i p a t e d p e r f o r m a n c e o f 

t h e s e w e l l s w i t h and w i t h o u t p r e s s u r e m a i n t e n a n c e ? 

A. Yes, s i r . 

Q. And how d i d you f o r e c a s t t h e n t h e 

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

A. We r a n t h e model f o r 10 y e a r s w i t h a — 

one w i t h p r e s s u r e m a i n t e n a n c e and one w i t h o u t 

p r e s s u r e m a i n t e n a n c e . But w i t h p r e s s u r e 

m a i n t e n a n c e we i n s t i t u t e d an i n j e c t i o n w e l l 

i n j e c t i n g 500 b a r r e l s o f w a t e r p e r day. Because 

t h a t ' s what we e x p e c t t h e C h e r r y Canyon i s g o i n g t o 

t a k e . 

Q. L e t ' s go t h e n t o t h e f o r e c a s t e d 

p e r f o r m a n c e u s i n g t h e m o d e l i n g r e s u l t s and have you 

d e s c r i b e E x h i b i t Number 7 and show us what t h a t 

t e l l s you? 

A. Okay. 

Q. So l e t me have you t u r n t o E x h i b i t 7 a t 

t h i s p o i n t . B e f o r e you t a l k a b o u t t h e r e s u l t s , 

h e l p us u n d e r s t a n d how t o r e a d t h e d i s p l a y . 

A. T h i s i s j u s t a p r o f i l e o f y e a r s 

HUNNICUTT REPORTING 
GAIL D. VINSON, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

2 4 

25 

18 

c u m u l a t i v e p r o d u c t i o n , s t a r t i n 1991. These a r e 

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

we c o n t i n u e t o o p e r a t e t h i s C h e r r y Canyon as i s , 

w i t h o u t i n s t i t u t i n g a p r e s s u r e m a i n t e n a n c e 

p r o g r a m . 

The b l u e p r o f i l e i s w i t h t h e p r e s s u r e 

m a i n t e n a n c e p r o g r a m . On t h e Y a x i s , o r t h e 

v e r t i c a l a x i s , o u r y e a r s cum. p r o d u c t i o n f r o m t h e 

C h e r r y Canyon f o r m a t i o n w i t h i n t h a t 35 a c r e p r o j e c t 

a r ea . 

Q. Okay. 

A. And as a r e s e r v o i r e n g i n e e r , what I'm 

s e e i n g h e r e i s , i f we c o n t i n u e t o d e p l e t e t h e C h e r r y 

Canyon f o r m a t i o n , we r e d u c e t h e r e s e r v o i r t o a t o r 

belo w b u b b l e p o i n t w i t h i n what l o o k s l i k e two 

y e a r s . 

At t h a t p o i n t you can see t h a t o i l 

p r o d u c t i o n -- t h e model f o r e c a s t s t h a t o ur 

p r o d u c t i o n w i l l d e c l i n e somewhat r a p i d l y because 

i t ' s a s o l u t i o n gas d r i v e r e s e r v o i r t h e r e i s no 

w a t e r e n c r o a c h m e n t . I t ' s n o t a gas cap. There's 

no f r e e gas cap. The o n l y d r i v e mechanism i s a 

s o l u t i o n gas d r i v e . 

Once we do d e p l e t e i t bel o w b u b b l e p o i n t , 

we do l o s e a l o t o f i t , r e a c h a d i f f e r e n t gas 
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s a t u r a t i o n , and t h a t ' s what t h e model i s p r e d i c t i n g 

t h e r e . By i n s t i t u t i n g a p r e s s u r e m a i n t e n a n c e 

p r o g r a m , we m a i n t a i n t h a t r e s e r v o i r p r e s s u r e a t o r 

above b u b b l e p o i n t . We keep t h e e n e r g y i n t h e o i l , 

and we m a i n t a i n o u r one and o n l y d r i v e mechanism 

w h i c h i s s o l u t i o n gas d r i v e . 

Q. I n t e r m s o f t h e t i m i n g o f t h e 

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

optimum t i m e i n w h i c h t o c o n t i n u e t o t r y t o p r e s e r v e 

r e s e r v o i r p r e s s u r e t h r o u g h p r e s s u r e m a i n t e n a n c e ? 

A. Yes, s i r , t h a t ' s why we're h e r e t o d a y . 

Q. Have you e s t i m a t e d under t h e s e 

a s s u m p t i o n s t h e i n c r e m e n t a l o i l t h a t may be 

r e c o v e r e d under a p r e s s u r e m a i n t e n a n c e p r o j e c t f o r 

t h i s p r o j e c t area? 

A. Yes. For t h e p r o j e c t a r e a t h e 

35 a c r e s , t h e model c a l c u l a t e d i n i n c r e m e n t a l --

Q. I'm s o r r y . Slow down a l i t t l e b i t . 

A. -- t h e amount o f what, f o r t h e p r o j e c t 

a r e a , t h e 35 a c r e s , t h e model c a l c u l a t e d i n 

i n c r e m e n t a l r e c o v e r y o f 124,000 b a r r e l s o f o i l , 

w h i c h i s t h e C h e r r y Canyon f o r m a t i o n . 

Q. Okay. L e t ' s l o o k a t E x h i b i t Number 8 

and have you t e l l us t h e r e s e r v o i r p a r a m e t e r s t h a t 

you used t o model t h e p e r f o r m a n c e o f t h e p r o j e c t 
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a r ea ? 

A. Okay. The f o r m a t i o n t h a t we used --

t h a t we modeled i s t h e C h e r r y Canyon. L e t me go 

ahead and s t a t e t h a t we want t o i n j e c t -- we want 

t o i n j e c t i n a l l t h e f o r m a t i o n s i n t h e C h e r r y and i n 

t h e B r u shy Canyon. 

To j u s t i f y i t e c o n o m i c a l l y , we j u s t 

modeled t h e C h e r r y Canyon because t h a t ' s where we 

had t h e good d a t a t h a t we f e l t t h a t we c o u l d 

a c c u r a t e l y model i t and s t a n d up h e r e and t e s t i f y 

on. T h a t ' s t h e o n l y f o r m a t i o n we had good enough 

d a t a t o do t h i s . The d e p t h o f t h e C h e r r y Canyon i s 

a p p r o x i m a t e l y 5600 f e e t . 

Q. T h a t ' s t h e a p p r o x i m a t e t o p o f t h e C h e r r y 

Canyon --

A. Yes, s i r . 

Q. -- i n t h e w e l l s ? But you d o n ' t p r o p o s e 

t o have y o u r p r o j e c t l i m i t e d o n l y t o t h e C h e r r y 

Canyon? 

A. No, s i r . 

Q. You a n t i c i p a t e t o have t h e o p p o r t u n i t y 

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

t h e w a t e r i n t r o d u c e d by t h e i n j e c t o r w e l l ? 

A. Uh-huh, f r o m t h e B r u s h y Canyon -- f r o m 

t h e C h e r r y Canyon down t o t h e Br u s h y Canyon, a l l t h e 
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p r o d u c t i v e sand s t o n e c h a n n e l s . There's a m u l t i t u d e 

of p r o d u c t i v e zones. The one we've d i s c u s s e d 

m o s t l y h e r e i s t h e C h e r r y Canyon, and t h a t ' s t h e one 

t h a t ' s c o m p l e t e d i n A 2, i n A 6 and A 5 w e l l s . 

Q. Do you see any a d v e r s e consequences o f 

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

zone? 

A. No, s i r . 

Q. I t w i l l h e l p you p r e s e r v e r e s e r v o i r 

p r e s s u r e , w i l l i t n o t ? 

A. Uh-huh. 

Q. As you open up a d d i t i o n a l zones w i t h i n 

t h e p o o l and s t a r t s d e p l e t i n g t h e Brushy Canyon o r 

o t h e r i n t e r v a l s i n t h e D e l a w a r e , and you can 

m a i n t a i n p r e s s u r e i f y o u ' r e i n t r o d u c i n g w a t e r 

t h r o u g h t h e e n t i r e p o t e n t i a l o i l column i n t h a t 

p o o l ? 

A. T h a t ' s t h e b a s i c c o n c e p t . 

Q. The s o u r c e o f t h e i n f o r m a t i o n t h e n f o r 

t h e p a r a m e t e r s , you have y o u r f o r m a t i o n , you have 

y o u r d e p t h . We've t a l k e d a b o u t t h e a c r e a g e . The 

t h i c k n e s s , I assume, came o f f o f l o g a n a l y s i s ? 

A. Yes, t h a t t h i c k n e s s r e p r e s e n t s t h e n e t 

pay o f t h e C h e r r y Canyon c h a n n e l , what i s 

h y d r o c a r b o n , what has c o m m e r c i a l q u a n t i t i e s o f 
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h y d r o c a r b o n . 

Q. Where d i d you g e t y o u r p e r m e a b i l i t y 

r a n g e ? 

A. The p e r m e a b i l i t y came f r o m s p e c i a l c o r e 

a n a l y s i s c o n d u c t e d on t h e James A 6 and James A 7 

w e l l s . 

Q. T h a t ' s two o f t h e w e l l s i n t h e p r o j e c t 

a rea? 

A. R i g h t . 

Q. Okay. 

A. The C h e r r y Canyon was c o r e d i n b o t h o f 

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

t e s t s . 

Q. Okay, what a b o u t p o r o s i t y ? What d i d 

t h a t come o f f o f ? 

A. From t h e n e u t r o n — we had n e u t r o n l o g s 

r u n , open h o l e , compensated n e u t r o n l o g s . O i l 

s a t u r a t i o n and w a t e r s a t u r a t i o n were c a l c u l a t e d f r o m 

t h e open h o l e e l e c t r i c l o g s and r u n t h r o u g h t h e 

f o r m a t i o n . 

The i n i t i a l r e s e r v o i r p r e s s u r e was 

d e r i v e d f r o m a b u i l d - u p t e s t on t h e James A Number 2 

w h i c h was a d i s c o v e r y w e l l f o r t h e f i e l d f r o m t h e 

C h e r r y Canyon. The c u r r e n t r e s e r v o i r p r e s s u r e , 

a g a i n , i s f r o m some o f t h e p r o d u c t i o n and p r e s s u r e 
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a n a l y s i s we've done, and t h e geo -- t h e c o m p a r i s o n s 

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

f l u i d a n a l y s i s c o n d u c t e d on t h e C h e r r y Canyon. 

Crude o i l f r o m t h e James A 2, w h i c h i s i n t h e 

p r o j e c t a r e a . 

The one i n j e c t i o n r a t e o f 500 b a r r e l s o f 

w a t e r p e r day i s what we e x p e c t o f t h e 2,000 

b a r r e l s . T hat was j u s t a m o d e l i n g p a r a m e t e r t h a t we 

wanted t o do t o see what -- how t h e C h e r r y Canyon 

was g o i n g t o p e r f o r m . I f we g o t f u l l r e s e r v o i r 

v o i d a g e r e p l a c e m e n t i n t o t h e C h e r r y Canyon, we 

e x p e c t e d i t w o u l d do much b e t t e r . But we wanted t o 

be c o n s e r v a t i v e i n o u r a n a l y s i s so we o n l y a l l o c a t e d 

500 b a r r e l s i n j e c t i o n i n t o t h a t f o r m a t i o n . 

Q. And a t 500 b a r r e l s a day, you f o u n d t h a t 

t h e r e was s i g n i f i c a n t a d v a n t a g e t o you i n m a x i m i z i n g 

u l t i m a t e r e c o v e r y f r o m t h e C h e r r y Canyon? 

A. Yeah. And t h i s 500 b a r r e l s a day we 

model -- we o n l y modeled t h e n e t pay o f t h e c h a n n e l 

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

n o n h y d r o c a r b o n b e a r i n g . 

Q. L e t ' s t u r n t o t h e c r o s s - s e c t i o n t h e n 

and go t h r o u g h t h a t a n a l y s i s . T h a t ' s marked as 

E x h i b i t Number 9? 

A. Uh-huh. T h i s i s an e a s t - w e s t c r o s s 
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s e c t i o n . W i t h t h e n e u t r o n d e n s i t y p o r o s i t y l o g s f o r 

t h e James A 2, 5, 6 and 7 o f t h e p r o j e c t a r e a . I 

had h i g h l i g h t e d on t h e s e l o g s what was t h e main 

p r o d u c t i v e p o r t i o n o f t h e c h a n n e l . P h y s i c a l l y --

Q. You're t a l k i n g a b o u t t h e main p o r t i o n o f 

t h e C h e r r y Canyon --

A. R i g h t . 

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

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

l i m i t s ? 

A. Yes, s i r . 

Q. We're j u s t c o n c e n t r a t i n g on t h a t p o r t i o n 

o f t h e l o g s t h a t was used t o model t h e p e r f o r m a n c e 

o f p r e s s u r e m a i n t e n a n c e f o r t h e C h e r r y Canyon? 

A. Yes, s i r . 

Q. Okay. 

A. I f y o u ' l l l o o k a t t h e James A 6 l o g . 

What I'm c a l l i n g t h e C h e r r y Canyon was t h i s 

i n d i v i d u a l c h a n n e l o f t h e C h e r r y Canyon. And i f 

you w i l l l o o k a t t h e gamma r a y , t h e r e ' s a c o u p l e o f 

peaks a r o u n d 5670. And t h a t ' s a v e r y h o t t i g h t 

d o l o m i t e . T h a t ' s b a s i c a l l y t h e t o p t h a t was what 

was t h e s t r a t o g r a p h i c t r a p f o r t h i s sand s t o n e 

c h a n n e l . 

As you see t h e p o r o s i t y d e v e l o p , t h a t ' s 
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t h e b u l k o f t h e c h a n n e l and i t comes down t o a b o u t 

57, 74. A p p r o x i m a t e l y h a l f o f t h i s c h a n n e l 

t h e r e ' s an o i l s a t u r a t i o n t h r o u g h o u t t h e e n t i r e 

c h a n n e l . The c u t o f f i s p r o b a b l y t h e t o p 40 o r 50 

f e e t and below 57 30, 57 40, t h e o i l s a t u r a t i o n s a r e 

v e r y l o w . 

But t h i s i s j u s t a c r o s s s e c t i o n t h a t ' s 

been c o r r e l a t e d on d e p t h . I t l o o k s l i k e t h e 

James A 5, t h e b o t t o m h a l f o f t h e c h a n n e l has been 

c u t o f f on t h e p h o t o c o p y . But i n t h e c h a n n e l -- t h e 

c h a n n e l s t a r t s t o p i n c h o u t a l i t t l e on James A 2, 

as you can see i t — i t becomes — t h e s e sand s t o n e 

c h a n n e l s a r e t u r b a d i t e s and t h e y b u r r o w t h e m s e l v e s 

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

s t o n e s and sand s t o n e s , so t h e c h a n n e l s w i l l p i n c h 

o u t . 

Q. From t h e l o g a n a l y s i s , t h o u g h , a r e you 

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

p r e s s u r e m a i n t e n a n c e i s f e a s i b l e f o r t h e Cabin 

L a ke-Delaware Pool? 

A. Yes, s i r . 

Q. L e t me d i r e c t y o u r a t t e n t i o n now t o t h e 

d e t a i l s o f y o u r C108, w h i c h you p r e p a r e d . L e t me 

have you p u l l o u t E x h i b i t Number 2, w h i c h i s t h e 

h a l f m i l e a r e a o f r e v i e w map; do you have t h a t ? 
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A. Yes, s i r . 

Q. I f y o u ' l l t u r n t o E x h i b i t 10, t h a t ' s t h e 

b a l a n c e o f t h e e x h i b i t s and d i s p l a y s t h a t d e a l w i t h 

t h e C108, do you have t h a t ? Do you have y o u r 

e x h i b i t ? 

A. Yeah, C108? 

Q. Yes, s i r . A l l r i g h t , l e t ' s t a l k now 

a b o u t t h e v e r t i c a l l i m i t s f o r t h e p r e s s u r e 

m a i n t e n a n c e and where you p r o p o s e t o have a p p r o v a l 

t o i n j e c t y o u r w a t e r . Show us what y o u r i n j e c t i o n 

i n t e r v a l i s g o i n g t o be? I t h i n k i f you t u r n t o 

Page 3 o f E x h i b i t 10, you have t h a t i n f o r m a t i o n 

shown under S u b p a r a g r a p h B a t t h e t o p o f E x h i b i t 

Number 10, Page 3, i t says " p r o p o s e d i n j e c t i o n 

i n t e r v a l . " What a r e you p r o p o s i n g here? 

A. We want t o f l o o d we've d r i l l e d a 

W-1. W e ' l l r u n a -- w e ' l l examine t h e l o g s , and my 

l o g a n a l y s i s and open a l l e l e c t r i c l o g s . We w i l l 

f l o o d — we e x p e c t t o see t h e same p r o d u c t i v e zones 

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

p r o j e c t a r e a . 

We want t o f l o o d e v e r y p r o d u c t i v e sand 

s t o n e -- B r u s h y Canyon and C h e r r y Canyon sand s t o n e 

c h a n n e l . We e x p e c t t h e d e p t h s -- t h e t o p o f t h e 

C h e r r y Canyon t o be a r o u n d 5600 f e e t , and t h e base 
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of t h e l a s t p r o d u c t i v e B r u s h y Canyon c h a n n e l t o be 

a t a p p r o x i m a t e l y 7400 f e e t . 

And t h i s i s j u s t f r o m t h e c o r r e l a t i o n o f 

t h e l o g s i n t h e p r o j e c t a r e a . 

Q. When we t u r n t o Page 5 o f t h a t e x h i b i t , 

what does t h a t show you? 

A. T h i s i s t h e p r o p o s e d w e l l b o r e s k e t c h o f 

t h e James A W-1. 

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

t o be c o m p l e t e d as an i n j e c t o r w e l l c o n s i s t e n t w i t h 

t h e r e q u i r e m e n t s o f t h e O i l C o n s e r v a t i o n D i v i s i o n ? 

A. Yes, s i r . 

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

sands, d i d you f i n d any, o r d i d y o u r g e o l o g i s t s f i n d 

any p o t e n t i a l f r e s h w a t e r sands i n t h e h a l f m i l e 

a r e a o f r e v i e w ? 

A. I c o n s u l t e d o ur g e o l o g i s t i n t h a t a r e a . 

And t h e g e o l o g i s t -- he's t h e g e o l o g i s t o v e r t h i s 

C a b i n Lake f i e l d . He says t h e r e i s no f r e s h w a t e r 

sands i n t h e Cabin Lake f i e l d a r e a . 

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

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

A. The O g a l l a l a --

Q. Yes. 

A. -- f r e s h w a t e r r e s e r v o i r d o e s n ' t e x t e n d 
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i n t h e Cabin Lake F i e l d . I t ' s n o t t h e r e . 

Q. S a l t s e c t i o n s a r e h i g h enough t o t h e 

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

p r e s e n t i n t h i s area? 

A. Yes, s i r . 

Q. To t h e b e s t o f y o u r k n o w l e d g e , t h e r e i s 

no p r o d u c i n g f r e s h w a t e r ? 

A. To t h e b e s t o f my know l e d g e . 

Q. Okay. Even a p a r t f r o m t h a t , t h o u g h , 

have you examined w i t h i n t h e h a l f m i l e a r e a t o see 

i f t h e r e a r e any f l o o d e d abandoned w e l l s ? D i d you 

f i n d any? 

A. Yes, s i r . Our James E, Number 2, i f 

y o u ' l l l o o k a t A t t a c h m e n t Number 5, C108, and t h e 

ar e a o f r e v i e w , you can see a s l i c e r i g h t on t h e 

b o r d e r t h a t was o n e - h a l f m i l e r a d i u s — 

Q. T h a t ' s f r o m Page 8 o f E x h i b i t 10? 

A. Yes. A t t a c h m e n t Number 5 i s a w e l l b o r e 

s c h e m a t i c . 

Q. R e f e r t o i t by t h e page number. T h a t ' s 

E x h i b i t 10, Page 8. 

A. E x h i b i t 10, Page 8. 

Q. F i r s t o f a l l , f i n d i t on E x h i b i t 

Number 2. Where i s i t ? 

A. I t ' s i n S e c t i o n 1 1 , . 
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Q. Sout h w e s t c o r n e r o f t h e c i r c l e , r i g h t ? 

A. Yes, s i r . 

Q. What's t h e s t a t u s o f t h e w e l l ? 

A. I t ' s P and A. 

Q. And a r e you, as an e n g i n e e r , s a t i s f i e d 

t h a t i t has been a d e q u a t e l y p l u g g e d and abandoned? 

A. Yes, s i r . I d o n ' t t h i n k t h e r e ' s any 

chance o f any i n j e c t i o n w a t e r e n t e r i n g t h e w e l l 

b o r e , c h a n n e l i n g up any k i n d o f a n n u a l -- s o r t o f 

t h i n g l i k e t h a t . I t h i n k i t ' s e f f e c t i v e l y s e a l e d . 

Any o t h e r p r o d u c t i v e f o r m a t i o n s have been s e a l e d 

o f f . They s h o u l d n ' t be a p r o b l e m . 

Q. When we l o o k a t t h e t a b u l a t i o n o f 

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

shown on Pages 6 and 7, i s t h a t i n f o r m a t i o n t h a t you 

c o m p i l e d y o u r s e l f ? 

A. Yes, s i r . 

Q. I n r e v i e w i n g t h a t i n f o r m a t i o n do you 

f i n d any p r o b l e m p r o d u c i n g w e l l s t h a t w o u l d s e r v e as 

a means by w h i c h i n j e c t i o n f l u i d s i n t o t h e Delaware 

m i g h t m i g r a t e t h r o u g h t h a t w e l l b o r e and go t o some 

o t h e r p o o l o r zone? 

A. No, s i r . 

Q. No p r o b l e m t h e r e ? 

A. No, s i r . A l l t h e w e l l s a r e Delaware 
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w e l l s . T h e y ' r e cemented above t h e D e l a w a r e . I n t h e 

case o f p r o g r a m , t h e James A 1 i s a P e n n s y l v a n i a 

S t r o n g w e l l , and i t ' s been cemented t o above t h e 

De l a w a r e . There's no chance o f t h e i n j e c t i o n 

f l u i d s g o i n g o u t o f zone. 

Q. And w i t h no f r e s h w a t e r a v a i l a b l e i n t h e 

a r e a , you have no w a t e r a n a l y s i s t o p r e s e n t 

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

A. No . 

Q. L e t ' s i d e n t i f y t h e o f f s e t t i n g 

o p e r a t o r s . Are t h e r e any o t h e r o f f s e t t i n g o p e r a t o r s 

t o t h i s p r o j e c t a r e a , o t h e r t h a n P h i l l i p s P e t r o l e u m 

Company? 

A. Not w i t h i n t h e a r e a i n r e v i e w . 

MR.: Mr. Exam i n e r , E x h i b i t Number 11 i s 

our C e r t i f i c a t e o f M a i l i n g o f N o t i c e o f H e a r i n g t o 

t h e Commissioner o f P u b l i c Lands. They own t h e 

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

T h at c o m p l e t e s my e x a m i n a t i o n o f 

Mr. H a r g r o v e . We move t h e a d m i s s i o n o f E x h i b i t s 1 

t h r o u g h 1 1 . 

EXAMINER MORROW: A l l r i g h t . We a c c e p t 

E x h i b i t s 1 t h r o u g h 11 i n t o t h e r e c o r d 

( E x h i b i t 1 t h r o u g h 11 were 

marked f o r i d e n t i f i c a t i o n . ) 
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EXAMINATION 

BY EXAMINER MORROW: 

Q. Mr. H a r g r o v e , on E x h i b i t Number 2, t h e r e 

a r e s e v e r a l w e l l s , I t h i n k , a l l o f them a r e 

Number l ' s t h a t a r e i d e n t i f i e d as gas w e l l s . I 

b e l i e v e one i n S e c t i o n 1 i s t h e S t r o n g w e l l t h a t you 

i d e n t i f i e d ; i s t h a t c o r r e c t ? 

A. I n S e c t i o n 1? Yes, t h e r e ' s an o l d 

abandoned -- i t ' s a P and A, Bar S t r o n g w e l l . We 

p i c k e d up t h e w e l l b o r e when we p u r c h a s e d t h e 

L i v i n g s t o n o r i g i n a l l e a s e . 

Q. The w e l l s i n S e c t i o n s numbered 2 and 11 

t h a t a r e i d e n t i f i e d as gas p r o d u c i n g w e l l s , where do 

t h e y p r o d u c e from? 

A. The Number 1 i s t h e o n l y gas w e l l . I t 

p r o d u c e s f r o m t h e S t r o n g f o r m a t i o n . 

Q. Number 1 i n S e c t i o n 2? 

A. Yes, s i r . Oh, t h e Number 1 i n 

S e c t i o n 11 i s a P-and-A S t r o n g Morrow w e l l . 

Q. Now l e t ' s see, 2, 5 and 6 a r e C h e r r y 

Canyon p r o d u c e r s ; i s t h a t c o r r e c t ? 

A. Yes, s i r . 

Q. And t h e o t h e r w e l l s , t e l l me what t h e y 

p r o d u c e from? 

A. A l l o f t h e w e l l s p r o d u c e f r o m d i f f e r e n t 
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sand s t o n e c h a n n e l s o f t h e B r u s h y Canyon. 

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

Br u s h y Canyon w e l l s ? 

A. Yes, s i r . 

Q. There a r e no B e l l Canyon p r o d u c e r s a t 

t h i s t i m e ? 

A. ( W i t n e s s shakes head.) 

Q. Number 5 o u t s i d e t h e c i r c l e , does i t 

p r o d u c e f r o m t h e B r u s h y Canyon? 

A. Yes, two c h a n n e l s o f t h e Brushy Canyon. 

Q. And i s t h e same t r u e o f w e l l s numbered 

3, 9 and 1 1 , o u t s i d e t h e c i r c l e ? 

A. Yeah. Number 9 p r o d u c e s f r o m t h r e e 

c h a n n e l s . They a l l p r o d u c e f r o m s e v e r a l c h a n n e l s o f 

t h e B r u s h y Canyon. 

Q. The i n j e c t i o n r a t e w i l l be 2,000 b a r r e l s 

p e r day i s what y o u ' r e p r o p o s i n g , and t h a t w i l l 

r e p l a c e t h e r e s e r v o i r v o i d a g e t h a t you e x p e c t t o 

w i t h d r a w --

A. Yes, s i r . 

Q. -- i s t h a t c o r r e c t ? 

A. Yes, s i r , s u b j e c t t o a s t e p r a t e t e s t . 

We go i n t h e r e and do a s t e p r a t e t e s t and see t h a t 

we're f r a c t u r i n g one o f t h e c h a n n e l s , r e d u c e i t 

a c c o r d i n g l y so t h a t we d o n ' t -- i f i t t a k e s more 
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p r e s s u r e t h a n t h e f r a c t u r e p r e s s u r e t o i n j e c t 2,000 

b a r r e l s a day, we'd want t o back o f f t h a t . 

And w e ' l l c o n d u c t a s t e p r a t e t e s t as 

soon as we d r i l l and c o m p l e t e t h e W-1. We w o u l d — 

and d e t e r m i n e i f t h e p r e s s u r e a s s o c i a t e d w i t h 2,000 

b a r r e l s a day o f i n j e c t i o n p r e s s u r e -- see what t h e 

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

zone. So t h a t we --

Q. So t h a t t o d e t e r m i n e t h a t , you have t o 

i n j e c t l e s s t h a n t h a t . Would you w i t h d r a w l e s s t h a n 

t h a t , a l s o ? 

A. Yes, s i r -- w e l l , -- p r o b a b l y l e s s . 

We w o u l d p r o b a b l y have some r e s e r v o i r v o i d a g e t h a t 

w o u l d go u n r e p l a c e d . 

Q. A l l r i g h t . Now, t h e a l l o w a b l e you 

r e q u e s t e d , w o u l d you sum t h a t up a g a i n f o r me. I 

d i d n ' t f o l l o w t h a t . 

A. Yeah. The p r o j e c t a l l o w a b l e ? 

Q. Yes. 

A. We w o u l d l i k e t o make i t t h e sum o f t h e 

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

p r o j e c t a r e a . 

Q. The f o u r w e l l s o r t h e t h r e e w e l l s ? 

A. W e l l , we're g o i n g t o - - t h e A 7, A 6, 

A 2, and -- A 2, A 5, A 6 a c k n o w l e d g e d A 7. 
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Q. And 7 i s --

A. We p l a n t o c o m p l e t e i t i n t h e --

Q. I t ' s n o t c o m p l e t e d now, i t ' s p l a n n e d ? 

A. We p l a n t o , yeah. 

Q. And what w o u l d t h o s e a l l o w a b l e s be, f o u r 

t i m e s some number o r --

A. The A 2 has a l l o w a b l e t h e 146 b a r r e l s a 

day, s i n c e i t was t h e f i e l d d i s c o v e r y f o r t h a t p o o l , 

t h e Delaware p o o l . The o t h e r t h r e e w e l l s have 

d e p t h s - b a s e d a l l o w a b l e s o f 107 b a r r e l s a day. And 

i f my math i s c o r r e c t , t h a t ' s 467. 

Q. 467, okay. And so you a r e g o i n g t o 

w i t h d r a w 467. That w i l l be somewhat more r e s e r v o i r 

b a r r e l s . And i s t h e r e s t o f t h e 2,000 t h e n , i s t h a t 

t o a c c o u n t f o r t h e gas you w i t h d r a w and t h e w a t e r 

you p r o d u c e ? 

A. P a r t o f t h e 2,000 b a r r e l s w i l l go i n t o 

t h e B r u s h y Canyon b u t -- r i g h t , yeah. The way we 

came a b o u t t h a t i s we have a p r o d u c i n g w a t e r r a t i o 

o f a b o u t 2.67. I t o o k t h i s -- we have t h i s 

p r o j e c t a l l o w a b l e w i t h our e x i s t i n g p r o d u c i n g w a t e r 

r a t i o . We c o n v e r t t h a t t o r e s e r v o i r b a r r e l s . T hat 

was t h e 1850 r e s e r v o i r b a r r e l s t h a t I m e n t i o n e d . 

And t h a t ' s what we need t o r e p l a c e , i f we p r o d u c e 

t h e w e l l s a t a l l o w a b l e r a t e s . 

HUNNICUTT REPORTING 
GAIL D. VINSON, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1 6 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

35 

Q. D i d you say t h e f o r m a t i o n A w a s , i n f a c t , 

t h a t you used was 1.3? 

A. For t h e o i l and 1.0 f o r t h e w a t e r . 

Q. W i l l t h e i n j e c t i o n be s t r a i g h t i n t o t h e 

h y d r o c a r b o n p o r t i o n o f t h e pay, o r w i l l you p u t i t 

below t h e o i l - w a t e r c o n t a c t ? 

A. W e ' l l i n j e c t t o t h e h y d r o c a r b o n p o r t i o n 

o f each c h a n n e l . T h i s i s -- t h e sand s t o n e 

c h a n n e l s a r e somewhat l a m i n a t e d , and t h a t ' s g o i n g t o 

h e l p us s t a y i n g i n zone and w i t h i n t h e c h a n n e l 

i t s e l f . 

B u t , u n d o u b t e d l y , some o f t h e w a t e r w i l l 

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

and we won't have 100 p e r c e n t e f f i c i e n c y . T h a t ' s 

why I added 150 b a r r e l s a day f o r t h a t , t o a c c o u n t 

f o r t h a t . T h a t ' s where we a r r i v e d a t 2,000. And 

t h e n i f you compared t h a t t o t h e volume o f f l u i d t o 

t h e s u r f a c e , t h a t a c t u a l l y comes up t o 1.2. 

Q. On E x h i b i t 7 was t h e t h o u s a n d b a r r e l s o f 

o i l t h a t was a n n u a l -- i s t h a t what you s a i d , o r d i d 

you say? 

A. R i g h t , t h o s e a r e a n n u a l p r o d u c t i o n s f o r 

t h e p r o j e c t a r e a f r o m t h a t C h e r r y Canyon f o r m a t i o n . 

Q. And 124,000 b a r r e l s o f i n c r e m e n t a l , i s 

t h a t t h e d i f f e r e n c e i n t h o s e two c u r v e s ? 
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A. Yes, s i r . Over a 10 y e a r p e r i o d . But 

we d i d n ' t r u n i t i n d e f i n i t e l y . But I f e e l s a f e t o 

say t h a t we w o u l d , o v e r t h e l o n g t e r r a , w i t h t h i s 

p r e s s u r e m a i n t e n a n c e p r o g r a m , t h a t t h e s e w e l l s 

d e f i n i t e l y c o u l d e x t e n d t h e economic l i f e and 

p r o d u c t i v e l i f e c o n s i d e r a b l y . Because we're 

s t i l l 

Q. You're s t i l l a t a p r e t t y h i g h r a t e a t 

t h e end o f t h o s e 10 y e a r s a c c o r d i n g t o t h e model --

A. Yeah, i t l o o k s p r e t t y good. 

Q. -- keeps m o v i n g a l o n g , t h o u g h ? 

A. E x a c t l y . 

Q. W i t h t h a t amount o f w a t e r p r o d u c t i o n , 

how do you r e c o n c i l e t h a t w i t h y o u r t e s t i m o n y t h a t 

t h e r e ' s no w a t e r d r i v e ? 

A. Because o f t h e h i g h w a t e r s a t u r a t i o n s . 

We have a b o u t 45 p e r c e n t w a t e r s a t u r a t i o n . And 

much o f i t i s movable. We d o n ' t t h i n k we have any 

w a t e r e n c r o a c h m e n t . A l o t o f t h a t -- l i k e we have 

a movable o i l s a t u r a t i o n , much o f t h e 45 p e r c e n t i s 

movable w a t e r . 

Q. I s t h e r e e x p a n s i o n o f t h e w a t e r i n t h e 

r e s e r v o i r as y o u r p r e s s u r e d e p l e t e s ? 

A. P r o b a b l y n o t any e x p a n s i o n o f t h e 

w a t e r . I t ' s b a s i c a l l y i n c o m p r e s s i b l e . You're o i l 
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w i l l expand. But we p r o d u c e a l o t -- i t seems 

l i k e t h e w a t e r , t h e m o b i l i t y r a t i o s - - seems l i k e t h e 

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

h i g h e r t h a n t h a t t o o i l . 

Q. When do you p l a n t o b e g i n i n j e c t i o n i n t o 

t h e B r u s hy Canyon and t h e B e l l ? 

A. We p r o b a b l y won't i n j e c t i n t o t h e B e l l 

Canyon. We w i l l i n j e c t i n t o t h e B r u s h y Canyon and 

C h e r r y Canyon a t t h e same t i m e , as soon as we're 

p e r m i t t e d t o -- as soon as we have p e r m i s s i o n . 

Q. So you p l a n t o p e r f o r a t e t h e Brushy 

Canyon r i g h t away and b e g i n i n j e c t i o n i n t o i t , a l s o ? 

A. We e x p e c t t h e C h e r r y Canyon t o t a k e a 

l o t o f t h e w a t e r because o f t h e p e r m e a b i l i t y . The 

Brushy Canyon, t h e p e r m e a b i l i t y i s n ' t t h a t h i g h , 

l e s s t h a n a h a l f m i l l i d a r c y . The C h e r r y Canyon i s 

c l o s e t o -- i s a r o u n d 20 m i l l i d a r c y s . 

Q. So t h e 2,000 b a r r e l s ofAa day, how much 

o f t h a t w o u l d go i n t o t h e B r u s h y Canyon and how much 

i n t o t h e C h e r r y Canyon? 

A. There's no n e t f o o t a g e o f Brushy Canyon 

and C h e r r y Canyon -- i t ' s -- We modeled based on 

500 b a r r e l s a day i n t h e C h e r r y Canyon. I w o u l d 

e x p e c t a t l e a s t t h a t o r -- i f I had t o g i v e you a 

number, I ' d say 600 o r 700 b a r r e l s a day i n t o t h e 
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C h e r r y Canyon, 13 i n t o t h e Br u s h y Canyon -- and 

t h a t ' s j u s t based on t h e p e r m e a b i l i t y h e i g h t 

c o n s i d e r a t i o n s . The C h e r r y Canyon i s so much more 

p e r m e a b l e t h a n t h e Br u s h y Canyon. 

Q. And now was y o u r w i t h d r a w a l b a l a n c e t o 

yo u r i n j e c t i o n r a t e , was t h a t based on w i t h d r a w a l 

f r o m b o t h t h e Br u s h y Canyon and t h e C h e r r y Canyon --

A. Yes, s i r . 

Q. -- o r b o t h o f them? Are you r e q u e s t i n g 

any i n c r e a s e i n a l l o w a b l e f o r t h e Br u s h y Canyon? 

A. Not a t t h i s t i m e , no. 

MR. KELLAHIN: We have one a l l o w a b l e f o r 

t h e w h ole p o o l and i t ' s n o t s e p a r a t e d o u t between 

t h e C h e r r y Canyon and Br u s h y Canyon. So t h e 107 

b a r r e l s a day i s t h e p o o l a l l o w a b l e t h a t comes f r o m 

t h e e n t i r e p o o l . 

EXAMINER MORROW: But t h e 400-and-some 

b a r r e l t h i n g you r e q u e s t e d t h e r e , what was t h e 

s i g n i f i c a n c e o f t h a t t h e n ? Why d i d you ask. f o r 467 

f o r t h o s e f o u r ? , 

MR. K1!TTJff7A~H1f~N: That r e p r e s e n t s t h e 

maximum p o t e n t i a l u nder t h e a l l o w a b l e scheme w i t h o u t 

i n c r e a s i n g o r a s k i n g f o r a s p e c i a l a l l o w a b l e . 

EXAMINER MORROW: So y o u ' r e n o t 

r e q u e s t i n g t h a t -- D i d you ask t h a t you be a l l o w e d 
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t o p r o d u c e t h a t f r o m any w e l l w i t h i n t h o s e f o u r 

w e l I s . 

MR. R-EMjAHrtn- Yes. The f l e x i b i l i t y t o 

pr o d u c e t h a t volume i n any c o m b i n a t i o n o f t h o s e f o u r 

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

more f l e x i b i l i t y . 

EXAMINER MORROW: So you w o u l d be a s k i n g 

a t l e a s t f o r t h a t s p e c i a l c o n s i d e r a t i o n , i f you --

MR. -KELLAft-LN :-̂  Yes, s i r . 

EXAMINER MORROW: I f one o f them made 

400 b a r r e l s and t h e r e s t o f them made l e s s -- made a 

s m a l l amount, you'd want t o p r o d u c e i t t h a t way? 

MR. -K^LLfillTtfr-r- Yes, s i r , t h a t ' s t h e 

d i f f e r e n c e . 

EXAMINER MORROW: Does t h e o v e r a l l 

i n j e c t i o n i n t e r v a l r e q u e s t e d — does t h a t i n c l u d e 

t h e B e l l Canyon o r --

MR. ^B±rEATTITT: No, s i r . 

EXAMINER MORROW: T h a t ' s o n l y t h e C h e r r y 

Canyon and t h e Br u s h y Canyon. 

-Sari if p fr*€_ 
MR. K-ELL/JAHIN': We h a v e n ' t seen any --

we h a v e n ' t d e t e r m i n e d t h a t t h e B e l l Canyon i s 

p r o d u c t i v e i n t h a t a r e a . 

EXAMINER MORROW: But i t i s i n c l u d e d as 

a p a r t o f t h i s p r o p o s a l , as I u n d e r s t a n d i t , 
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i n i t i a l l y ? 

MR. KELLAlira-: R i g h t 

EXAMINER MORROW: Do you e x p e c t t o b u i l d 

an o i l bank i n t h i s p r o j e c t ? What w i l l be y o u r 

r e c o v e r y mechanism, y o u r s e c o n d a r y r e c o v e r y 

mechanism here? 

MR. KELLXHIN-:- DO you mean do I c o n s i d e r 

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

o p e r a t i o n , o r --

EXAMINER MORROW: Yeah. 

MR. K - E - L l / A H I r e a l l y c o n s i d e r i t more 

a p r e s s u r e m a i n t e n a n c e . I c o n s i d e r i t k e e p i n g t h i s 

t h i n g above t h e b u b b l e p o i n t and k e e p i n g o u r 

s o l u t i o n gas d r i v e . I d o n ' t -- t h a t ' s what we 

based -- I mean t h a t ' s what we modeled on, and a t 

t h i s p o i n t t h a t ' s what we t h i n k i s t h e t h i n g t o do. 

I f we went t o -- i f we expanded t h i s 

t h i n g t o a f u l l -- I t h i n k t h e r e w i l l be some 

b a n k i n g . And t h e r e ' s no d o u b t we're g o i n g t o move 

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

o t h e r w i s e . But i f we went t o — i f we expanded 

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

w h ole s t a t e l e a s e o r e v e n t u a l l y made a u n i t o u t o f 

t h i s t h i n g , you know, and went w i t h t h e s e c o n d a r y 

o p e r a t i o n , t h e n , o f c o u r s e , we w o u l d have a w a t e r 
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f l o o d . But I do t h i n k t h e r e w i l l be some b a n k i n g . 

I do t h i n k we w i l l move o i l w i t h t h e w a t e r we do 

i n j e c t . 

But s i n c e we h a v e n ' t g o t -- we h a v e n ' t 

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

t h i s t h i n g i s g o i n g t o be k e e p i n g t h e r e s e r v o i r 

above t h a t b u b b l e p o i n t , n o t a l l o w i n g t h e c r i t i c a l 

gas s a t u r a t i o n t o d e v e l o p . And j u s t p r o l o n g i n g t h e 

l i f e o f t h e s e t h i n g s , k e e p i n g t h a t f r o m h a v i n g --

k e e p i n g i t i n s o l u t i o n , m a i n t a i n i n g o ur one and o n l y 

d r i v e o u t t h e r e , w h i c h i s an o i l s o l u t i o n gas d r i v e . 

EXAMINER MORROW: A l l r i g h t . 

Mr. H a r g r o v e , t h a t ' s a l l t h e q u e s t i o n s I 

have. I a p p r e c i a t e y o u r t e s t i m o n y . 

MR. KELLAHIN: We have n o t h i n g f u r t h e r . 

EXAMINER MORROW: Case 10288 w i l l be 

t a k e n under a d v i s e m e n t . 
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STATE OF NEW MEXICO ) 
) s s . 

COUNTY OF SANTA FE ) 

REPORTER'S CERTIFICATE 

I , GAIL D. VINSON, CCR, a C e r t i f i e d C o u r t 

R e p o r t e r and N o t a r y P u b l i c , DO HEREBY CERTIFY t h a t I 

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

t h e O i l C o n s e r v a t i o n D i v i s i o n ; t h a t t h e f o r e g o i n g i s 

a t r u e , c o m p l e t e and a c c u r a t e 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 o f s a i d h e a r i n g so t a k e n and t r a n s c r i b e d 

u nder my p e r s o n a l s u p e r v i s i o n . 

I FURTHER CERTIFY t h a t I am n o t r e l a t e d t o 

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 . 

DATED a t Santa Fe t h i s 2 0 t h day o f May, 1991. 

GAIL D. VINSON, CCR 
C e r t i f i e d C o u r t R e p o r t e r 
CCR 297, N o t a r y P u b l i c 
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