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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE HEARING ) 
CALLED BY THE OIL CONSERVATION ) 
DIVISION FOR THE PURPOSE OF ) /-
CONSIDERING: ) CASE NOS. ^ 0 8 4 5 ^ 

and 10846 V ^ 

APPLICATION OF PHILLIPS PETROLEUM COMPANY 

REPORTERS TRANSCRIPT OF PROCEEDINGS 

EXAMINER HEARING 

BEFORE: D a v i d R. Cat a n a c h , H e a r i n g Examiner 

O c t o b e r 7, 1993 

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 O c t o b e r 7, 1993, 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 , S anta Fe, New M e x i c o , b e f o r e Deborah O'Bine, 

RPR, C e r t i f i e d C o u r t R e p o r t e r No. 63, f o r t h e S t a t e o f 

New M e x i c o . 

ORIGINAL 
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I N D E X 

O c t o b e r 7, 1993 
Examiner H e a r i n g 
CASE NOS. 10845 and 10846 

PAGE 
APPEARANCES 3 

PHILLIPS PETROLEUM COMPANY'S WITNESSES: 

KEITH H. MABERRY 
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 Catanach 37 

MARY TISDALE 
E x a m i n a t i o n by Mr. K e l l a h i n 45 
E x a m i n a t i o n by Examiner Catanach 55 

PAUL HALL 
E x a m i n a t i o n by Mr. K e l l a h i n 56 
E x a m i n a t i o n by Examiner Catanach 62 

REPORTER'S CERTIFICATE 64 

E X H I B I T S 

I D ADMTD 
E x h i b i t 1 6 37 
E x h i b i t 2 7 3 7 
E x h i b i t 3 8 37 
E x h i b i t 4 9 37 
E x h i b i t 5 14 37 
E x h i b i t 6 16 37 
E x h i b i t 7 17 37 
E x h i b i t 8 18 37 
E x h i b i t 9 19 37 
E x h i b i t 10 2 0 37 
E x h i b i t 11 30 37 
E x h i b i t 12 3 1 3 7 
E x h i b i t 13 49 55 
E x h i b i t 14 50 55 
E x h i b i t 15 52 55 
E x h i b i t 16 58 62 
E x h i b i t 17 59 62 
E x h i b i t 18 60 62 
E x h i b i t 19 61 62 

CUMBRE COURT REPORTING 
P.O. BOX 9262 

SANTA FE, NEW MEXICO 87504-9262 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

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 u i l d i n g 
310 O l d Santa Fe T r a i l 
Santa Fe, New Mexi c o 87501 

FOR THE APPLICANT: KELLAHIN AND KELLAHIN 
117 N. Guadalupe 
Santa Fe, New Mexi c o 
BY: W. THOMAS KELLAHIN, ESQ 
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EXAMINER CATANACH: A t t h i s t i m e w e ' l l c a l l 

Case 10845, 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 u n i t a g r e e m e n t , Lea County, New M e x i c o . 

A r e t h e r e a p p e a r a n c e s i n t h i s case? 

MR. KELLAHIN: Mr. Examiner, I'm Tom 

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

K e l l a h i n a p p e a r i n g on b e h a l f o f t h e a p p l i c a n t . 

A t t h i s t i m e we w o u l d ask t h a t you c a l l t h e 

n e x t c a s e , 10846, and c o n s o l i d a t e i t w i t h t h e f i r s t 

case . 

EXAMINER CATANACH: A t t h i s t i m e w e ' l l c a l l 

Case 10846, w h i c h i s t h e 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 p r o v a l o f a w a t e r f l o o d 

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

o i l t a x r a t e p u r s u a n t t o t h e New Mexi c o Enhanced O i l 

R e c o v e r y A c t , Lea County, New Me x i c o . 

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

o f t h e s e cases? There b e i n g none --

MR. KELLAHIN: I have t h r e e w i t n e s s e s t o be 

swor n , Mr. Examin e r . 

EXAMINER CATANACH: Okay. W i l l t h e 

w i t n e s s e s p l e a s e s t a n d t o be sworn i n . 

( W i t n e s s e s sworn.) 

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

w i t n e s s i s Mr. K e i t h M a b e r r y . Mr. M a b e r r y i s t h e 
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p r o j e c t e n g i n e e r f o r t h i s p r o j e c t . 

KEITH MABERRY, 

t h e w i t n e s s h e r e i n , a f t e r h a v i n g been f i r s t d u l y sworn 

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

EXAMINATION 

BY MR. KELLAHIN: 

Q. Would you 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. K e i t h H. M a b e r r y , and I am a r e s e r v o i r 

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

i n Odessa, Texas. 

Q. On p r i o r o c c a s i o n s , Mr. M a b e r r y , have you 

t e s t i f i e d as a p e t r o l e u m e n g i n e e r b e f o r e t h e D i v i s i o n ? 

A. No, I have n o t . 

Q. Summarize f o r us y o u r e d u c a t i o n . 

A. G r a d u a t e w i t h a b a c h e l o r ' s i n m e c h a n i c a l 

e n g i n e e r i n g f r o m G e o r g i a I n s t i t u t e o f T e c h n o l o g y i n 

1982. I ' v e been a p r a c t i c i n g p e t r o l e u m e n g i n e e r f o r 

t h e l a s t 11 y e a r s w i t h P h i l l i p s P e t r o l e u m , seven y e a r s 

e x p e r i e n c e i n t h e Permian B a s i n and f i v e y e a r s i n t h e 

Texas P a n h a n d l e . 

The p a s t two y e a r s I ' v e been a r e s e r v o i r 

e n g i n e e r i n g s p e c i a l i s t i n o u r EOR o p e r a t i o n s g r o u p , 

and my p r i m a r y p r o j e c t f o r t h a t l e n g t h o f t i m e has 

been t h e Vacuum G l o r i e t a u n i t i z a t i o n . 
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MR. KELLAHIN: We t e n d e r Mr. M a b e r r y 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 CATANACH: Mr. Ma b e r r y i s so 

q u a l i f i e d . 

Q. (BY MR. KELLAHIN) Mr. M a b e r r y , l e t ' s t a k e 

E x h i b i t No. 1, i f you w i l l u n f o l d t h a t d i s p l a y . 

B e f o r e we t a l k a b o u t y o u r p r o j e c t s p e c i f i c a l l y , g i v e 

us an i d e a o f where y o u ' r e l o c a t e d w i t h i n t h e Vacuum 

f i e l d o f t h e G l o r i e t a P o o l , i f you w i l l . 

A. E x h i b i t No. 1 i s a p l a t t h a t shows a l l t h e 

m a j o r EOR p r o j e c t s g o i n g on i n t h e Vacuum f i e l d . 

T h e r e a r e q u i t e a number o f them. The p r o p o s e d Vacuum 

G l o r i e t a E a s t U n i t i s t h e s o l i d y e l l o w o u t l i n e d i n 

r e d . And a l s o f o r r e f e r e n c e , we have t h e r e d h a t c h e d 

Texaco Vacuum G l o r i e t a West U n i t . We s h a r e a common 

b o u n d a r y o r w i l l s h a r e a common b o u n d a r y w i t h Texaco's 

Vacuum G l o r i e t a West. 

T h i s u n i t l i e s b e n e a t h P h i l l i p s - o p e r a t e d 

E a s t Vacuum Grayburg-San Andres u n i t , and i t l i e s 

above t h e P h i l l i p s - o p e r a t e d Vacuum Abo U n i t . 

MR. KELLAHIN: Mr. Examiner, t h e Texaco 

p r o j e c t was a p p r o v e d by t h e D i v i s i o n p u r s u a n t t o 

s t a t u t o r y u n i t i z a t i o n . T h a t case was h e a r d by you 

back on J u l y o f '92. I t ' s Case 10515. The 

u n i t i z a t i o n o r d e r i s R-9710. And t h e n t h e w a t e r f l o o d 
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a p p r o v a l f o r t h a t p r o j e c t i s Case 10516. I t i s o r d e r 

No. R-9714. 

Q. As t h i s p r o j e c t f o r P h i l l i p s has e v o l v e d , 

has i t been n e c e s s a r y a t t h i s p o i n t t o ask t h e 

D i v i s i o n t o i m p l e m e n t t h e s t a t u t o r y u n i t i z a t i o n 

p r o c e d u r e s i n o r d e r t o o r g a n i z e t h e i n t e r e s t owners 

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

A. No. We seek v o l u n t a r y u n i t i z a t i o n . 

Q. L e t me have you t u r n t o E x h i b i t No. 2. 

I d e n t i f y t h i s d i s p l a y f o r us. 

A. E x h i b i t No. 2 i s a base map o r p l a t , i f you 

w i l l , o f t h e p r o p o s e d u n i t i z e d i n t e r v a l . I t was 

E x h i b i t A t o o u r u n i t a g r e e m e n t , u n i t o p e r a t i n g 

a g r e e m e n t . I t shows a l l t h e 47 t r a c t s t h a t w i l l be 

c o n t r i b u t e d t o t h e u n i t , t h e p r o p o s e d t r a c t number, 

and t h e s e q u e n t i a l n u m b e r i n g o f t h e w e l l s w i t h i n t h e 

t r a c t s . 

P r e s e n t l y , t h e u n i t -- excuse me. 

Q. I was g o i n g t o ask you t o e x p l a i n t o us t h e 

t y p e o f w e l l symbols we're s e e i n g on t h i s d i s p l a y . 

A. The s o l i d d o t i s p r e s e n t a c t i v e G l o r i e t a 

c o m p l e t i o n . T h ere a r e 74 o f them. The d o t w i t h t h e , 

I guess d i a g o n a l h a t c h t h r o u g h i t a r e s h u t - i n w e l l s . 

T h e r e a r e 18 o f t h o s e . The v e r t i c a l h a t c h r e p r e s e n t 

T & A'd w e l l s ; t h e r e a r e e i g h t o f t h o s e . And t h e 
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c r o s s h a t c h e d o v e r t h e d o t i s p l u g g e d and abandoned 

w e l l s ; t h e r e a r e 15. And f o r t h e p u r p o s e s o f t h i s 

p l a t , p l u g g e d and abandoned meant p l u g g e d and 

abandoned f r o m t h e G l o r i e t a i n t e r v a l . These w e l l s may 

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

Q. When we t a l k a b o u t t h e u n i t i z e d i n t e r v a l i n 

a v e r t i c a l sense t o d e s c r i b e t h e a r e a t h a t you want t o 

o p e r a t e u n d e r t h e u n i t p l a n , can you g i v e us an 

i l l u s t r a t i o n o f what t h a t i n t e r v a l i s ? 

A. Yes. E x h i b i t 3 i s a t y p e l o g o f t h e Vacuum 

G l o r i e t a U n i t o r , excuse me, t h e Vacuum G l o r i e t a 

P o o l . I t i s t h e M o b i l B r i d g e s S t a t e #95, and t h a t i s 

t h e t y p e l o g f o r t h i s p o o l . And we have d u p l i c a t e d 

j u s t a p o r t i o n o f t h e l o g t h a t shows t h e u n i t i z e d 

i n t e r v a l . 

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

t h e G l o r i e t a , w h i c h c o r r e l a t e s t o 5838 on t h i s l o g , 

and c o n t i n u e s down t o t h e t o p o f t h e B l i n e b r y , w h i c h 

c o r r e l a t e s t o 6235 on t h i s l o g . 

T h e re a r e a l s o t h r e e d e l i n e a t i o n s o f pay, 

t h e G l o r i e t a , Upper Paddock, and Lower Paddock. The 

Upper Paddock i s t h e c o n t i n u o u s f o r m a t i o n w i t h i n t h e 

u n i t i z e d i n t e r v a l t h a t we i n t e n d t o w a t e r f l o o d . 

Q. Have you r e a c h e d a r e c o m m e n d a t i o n as t o 

w h i c h p o r t i o n o f t h e u n i t i z e d i n t e r v a l i s t h e b e s t 
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c a n d i d a t e f o r t h e w a t e r f l o o d p r o j e c t ? What p o r t i o n o f 

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

A. The Upper Paddock. 

Q. L e t ' s t r y t o g e t a sense o f t h e p o s i t i o n o f 

t h e p r o p o s e d u n i t as i t o v e r l i e s t h e r e s e r v o i r . Do 

you have an i l l u s t r a t i o n t h a t shows us how t h a t 

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

A. Yes. E x h i b i t 4 i s a n e t i s o p a c h pay map on 

t h e Upper Paddock v e r s u s t h e f l o o d a b l e pay, and t h i s 

i s o f t h e e n t i r e p o o l ; so i t does i n c l u d e t h e Texaco 

Vacuum G l o r i e t a West U n i t , w h i c h i s o u t l i n e d i n b l u e , 

and t h e n o u r p r o p o s e d Vacuum G l o r i e t a E a s t U n i t , w h i c h 

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

As you can see, t h e z e r o c o n t o u r i n t e r v a l 

c o r r e s p o n d s q u i t e w e l l w i t h t h e p r o p o s e d u n i t 

b o u n d a r i e s , and t h e n w e ' l l s h a r e t h e common b o u n d a r y 

w i t h Texaco's u n i t t o o u r w e s t . 

Q. Can you g i v e us a summary o f what have been 

t h e e f f o r t s by P h i l l i p s and t h e o t h e r o p e r a t o r s w i t h i n 

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

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

A. Yes. Ev e r y o p e r a t o r o u t t h e r e has 

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

p r u d e n t manner t h r o u g h p r i m a r y d e p l e t i o n . The w e s t e r n 

h a l f o f t h i s r e s e r v o i r i s p r i m a r i l y d o m i n a t e d by 
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s o l u t i o n gas d r i v e s . 

Q. When we t a l k a b o u t t h e p r i m a r y d e v e l o p m e n t 

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

c o n t i n u e . 

A. Yes. A g a i n , each i n d i v i d u a l o p e r a t o r has 

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

These w e l l s p r i m a r i l y a r e b e i n g d o m i n a t e d by s o l u t i o n 

gas d r i v e s and have v e r y low b o t t o m h o l e p r e s s u r e s . 

Most o f t h e w e l l s have been on pump f o r a number o f 

y e a r s . S e v e r a l o f them a r e uneconomic t o o p e r a t e . 

As you head t o w a r d s t h e s o u t h e a s t f l a n k , 

t h e r e i s a w a t e r i n f l u x w h i c h i s g i v e n some p r e s s u r e 

s u p p o r t and t h e r e a r e s t i l l a few t o p a l l o w a b l e w e l l s 

i n t h a t a r e a . 

Q. Do you have an e n g i n e e r i n g o p i n i o n as t o 

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

commence s e c o n d a r y r e c o v e r y w i t h an EOR p r o j e c t ? 

A. Yes. I t ' s d e f i n i t e l y t i m e . The f a r 

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

d e p l e t e d . 

Q. G i v e us a summary o f what P h i l l i p s and t h e 

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

u n i t have done i n o r d e r t o come t o a consensus on a 

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

d i d we do? 
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A. Do you want t o go back t o 1987? 

Q. Yes, s i r . 

A. Or more r e c e n t h i s t o r y ? 

Q. No, '87. 

A. I n 1987, t h e 11 o p e r a t o r s o f t h e p o o l g o t 

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

c h a r a c t e r i z e g e o l o g i c a l l y and i n a r e s e r v o i r sense t h e 

Vacuum G l o r i e t a P o o l and make r e c o m m e n d a t i o n s f o r 

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

November o f '90, w h i c h i s r e f e r r e d t o as t h e T e c h n i c a l 

Committee R e p o r t , and i t o u t l i n e d t h e u n i t p a r a m e t e r s , 

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

p a r a m e t e r s . 

A t t h a t t i m e , a d e c i s i o n was made t o s p l i t 

t h e u n i t i n h a l f . Texaco w o u l d o p e r a t e t h e west 

h a l f . P h i l l i p s was t h e p r o p o s e d o p e r a t o r o f t h e e a s t 

h a l f . T h e re were s e v e r a l r e a s o n s , b u t p r i m a r i l y 

P h i l l i p s - o p e r a t e d f a c i l i t i e s t h a t o v e r l a i d and 

u n d e r l a i d t h e e a s t h a l f f r o m Texaco, t h e same on t h e 

west h a l f . 

Texaco t h e n went on w i t h t h e i r u n i t i z a t i o n 

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

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

h a l f . And a t t h a t t i m e we u n d e r w e n t a b o u t two y e a r s 

o f d e f i n i n g t h e p r o j e c t scope and coming upon 
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a greement f o r u n i t p a r t i c i p a t i o n . 

Q. D i d t h a t p r o c e s s r e s u l t i n any e n g i n e e r i n g 

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

p r o j e c t ? 

A. Yes. T h a t t e c h n i c a l c o m m i t t e e d i d p u b l i s h 

a r e p o r t , w h i c h i s an e x h i b i t coming up, d i d an 

e n g i n e e r i n g s t u d y and d i d make t h e r e c o m m e n d a t i o n t o 

w a t e r f l o o d t h e Upper Paddock w i t h i n t h e u n i t i z e d a r e a . 

Q. What has been y o u r i n v o l v e m e n t as a p r o j e c t 

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

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

A. I was i n v o l v e d a t t h e o u t s e t . I d i d n o t 

p a r t i c i p a t e i n t h e o r i g i n a l T e c h n i c a l Committee R e p o r t 

t h a t was p u b l i s h e d i n 1990, b u t we t o o k t h e i r d a t a , 

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

model t o model t h e a r e a , and t h e n used i t t o p r e d i c t 

w a t e r f l o o d r e s p o n s e . And I was t h e t e c h n i c a l 

c o o r d i n a t o r and t h e e n g i n e e r i n c h a r g e o f t h a t 

p r o j e c t . 

Q. D e s c r i b e f o r us i n a summary f a s h i o n t h e 

t y p e o f model t h a t you u t i l i z e d t o make t h e 

s i m u l a t i o n . 

A. We used an i n - h o u s e , f u l l y i m p l i c i t , 3D 

b l a c k o i l model. I t ' s a v e r y common t y p e o f 
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r e s e r v o i r m o d el. I t was l a i d o u t i n 95 x 55 g r i d s and 

t h r e e l a y e r s deep. We used t h e t e c h n i c a l d a t a 

c o m p i l e d t h a t i s i n t h e 1990 T e c h n i c a l Committee 

R e p o r t t o c h a r a c t e r i z e each one o f t h e s e g r i d s w i t h i n 

t h e w a t e r f l o o d . And we a l s o used d a t a t h a t was 

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

w e l l t o g i v e us r e a l perm d a t a and o u r end p o i n t s . 

We i n c o r p o r a t e d a l l t h a t i n t o t h e model o r 

t h e n used t h e model t o — o r a c t u a l l y v e r i f i e d t h e 

model by r u n n i n g i t and h a v i n g i t match t h e p r o d u c t i o n 

h i s t o r y o f t h e u n i t f r o m 1963 t o 1992. 

Once we were c o m f o r t a b l e t h a t t h e model 

v e r i f i e d t h e -- was v e r i f i e d by a h i s t o r y match, t h e n 

i t was used t o make w a t e r f l o o d p r e d i c t i o n s . 

Q. And what were t h e p r e d i c t i o n s g e n e r a t e d 

f r o m t h a t e f f o r t ? 

A. The model f o r e c a s t p r o j e c t e d t h a t we w o u l d 

r e c o v e r an a d d i t i o n a l 16.4 m i l l i o n b a r r e l s o f o i l t h a t 

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

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

Q. Do you have a re c o m m e n d a t i o n t o t h e 

D i v i s i o n as t o what p a t t e r n y ou w i l l i m p l e m e n t i n t h e 

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

r e c o v e r t h a t volume o f a d d i t i o n a l o i l ? 

A. Yes. We modeled t h r e e s e p a r a t e p a t t e r n s , 
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and we f o u n d t h a t t h e 4 0 - a c r e f i v e s p o t was t h e most 

e f f i c i e n t . I t w i l l r e q u i r e d r i l l i n g i n f i l l , 2 0 - a c r e 

i n f i l l i n j e c t o r s , and i t w i l l e s s e n t i a l l y be a 

c o n t i n u a t i o n o f Texaco's w a t e r f l o o d t o o u r w e s t . 

Q. L e t ' s t u r n t o E x h i b i t No. 5, Mr. M a b e r r y . 

D e s c r i b e f o r us what t h i s shows. 

A. E x h i b i t No. 5 i s a p l a t o f t h e p r o p o s e d 

u n i t i z e d i n t e r v a l . S uperimposed on t o p o f t h a t i n r e d 

i s t h e o u t l i n e o f t h e w a t e r f l o o d p r o j e c t a r e a . I t ' s 

3,080 a c r e s . The t r i a n g l e s show t h e l o c a t i o n s o f t h e 

i n f i l l i n j e c t i o n l o c a t i o n s , and t h e n a l o n g t h e west 

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

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

c o o p e r a t i v e l y d r i l l w i t h Texaco. 

There a r e 34 s e p a r a t e 4 0 - a c r e p a t t e r n s t o 

be d e v e l o p e d . 

Q. I s t h i s an i l l u s t r a t i o n o f t h e 4 0 - a c r e f i v e 

s p o t p a t t e r n t h a t you have recommended t o t h e exami n e r 

based upon t h e s i m u l a t i o n ? 

A. Yes, i t i s . 

Q. The u n i t b o u n d a r y i s a l s o shown on t h i s 

d i s p l a y , i s i t n o t ? 

A. C o r r e c t . I t i s t h e t h i n n e r b l a c k o u t l i n e , 

w h i c h i s j u s t a r e p r o d u c t i o n o f o u r E x h i b i t A. 

Q. The i n i t i a l w a t e r f l o o d p r o j e c t a r e a 
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b o u n d a r y i s l e s s t h a n t h e e n t i r e u n i t a r e a , i s i t n o t ? 

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

Q. What's t h e r e a s o n f o r t h a t ? 

A. The paddock -- t h e r e a r e a c t u a l l y two 

s e p a r a t e r e a s o n s . On t h e e a s t h a l f , t h e paddock has 

e x p e r i e n c e d some w a t e r e n c r o a c h m e n t , and t h e r e s i d u a l 

o i l t o w a t e r i s q u i t e l o w , and i t ' s n o t economic t o 

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

a n t i c i p a t e d C0 2 f l o o d . 

The p o r t i o n t h a t ' s on t h e s o u t h and t o t h e 

w e s t , t h e paddock t h e r e i s n o t o f t h e same q u a l i t y as 

wha t ' s i n t h e o r i g i n a l w a t e r f l o o d a r e a , and t h e r e i s 

some q u e s t i o n as t o w h e t h e r i t w o u l d be economic t o 

w a t e r f l o o d . A g a i n , t h a t i s g o i n g t o be h e l d f o r C0 2 

f l o o d , and we w i l l c a r e f u l l y m o n i t o r t h a t a r e a . I t 

w i l l be s u r r o u n d e d by i n j e c t i o n w e l l s , and i f i t does 

show r e s p o n s e , we i n t e n d t o d e v e l o p i t . 

Q. Have t h e i n t e r e s t owners w i t h i n t h e u n i t 

a r e a a g r e e d upon p a r t i c i p a t i o n p a r a m e t e r s and a 

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

t h e u n i t ? 

A. Yes, t h e y have. We have unanimous a p p r o v a l 

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

Q. Does t h a t f o r m u l a t a k e i n t o a c c o u n t t h e 

v a r y i n g d e g r e e s o f c o n t r i b u t i o n o r e f f e c t o f each 
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i n d i v i d u a l t r a c t as i t i s c o n t r i b u t e d t o t h e u n i t ? 

A. Yes, i t does. 

Q. L e t ' s go t o t h e T e c h n i c a l Committee 

R e p o r t . I t ' s E x h i b i t 6. T e l l us how t h e t e c h n i c a l 

r e p o r t i s o r g a n i z e d , Mr. M a b e r r y . 

A. Okay. T h i s was a r e p o r t t h a t t h e 

E n g i n e e r i n g T e c h n i c a l Committee p r e p a r e d and p r e s e n t e d 

t o t h e w o r k i n g i n t e r e s t owners. I t was p r e p a r e d March 

o f '93, and i t was a p p r o v e d u n a n i m o u s l y i n May o f 

'93. I t i s e s s e n t i a l l y t h e document t h a t we used t o 

base t h e u n i t i z a t i o n w a t e r f l o o d . 

The f i r s t s e c t i o n i s s i m p l y an i n t r o d u c t i o n 

t o t h e u n i t a r e a . The n e x t c o u p l e o f t a b s show t h e 

p r o p o s e d r e s e r v o i r d e v e l o p m e n t p l a n t h a t ' s i l l u s t r a t e d 

i n E x h i b i t 5, a d e s c r i p t i o n o f t h e r e s e r v o i r model 

t h a t I have t a l k e d a b o u t p r e v i o u s l y , and t h e outcome 

o f o u r w a t e r f l o o d f o r e c a s t r e s u l t . 

The b a l a n c e o f i t i s e s s e n t i a l l y t h e 

d e t a i l s as t o t h e f a c i l i t y d e s i g n , d e v e l o p m e n t 

s c h e d u l e , and c o s t s , w h i c h I won't go i n t o i n d e t a i l . 

However, b r i e f l y , t h e p r o j e c t w i l l r e q u i r e $24.9 

m i l l i o n i n v e s t m e n t . I t w i l l r e q u i r e an a d d i t i o n a l 

$87.7 m i l l i o n i n o p e r a t i n g c o s t , f o r a t o t a l c a p i t a l 

o u t l a y o f $112.6 m i l l i o n i n 1993 d o l l a r s . 

Q. Have you made a c a l c u l a t i o n t o g i v e us an 
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i d e a o f what t h e 16.4 m i l l i o n b a r r e l s o f i n c r e m e n t a l 

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

A. Yes. I n p r e s e n t v a l u e a t a 0 p e r c e n t 

d i s c o u n t r a t e , we e s t i m a t e i t ' s w o r t h $109.8 m i l l i o n . 

Q. L e t ' s t u r n now t o E x h i b i t No. 7. T h i s i s a 

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

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

a r e a ? 

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

Q. D e s c r i b e f o r us what i t shows. 

A. I t shows t h a t d e v e l o p m e n t o f t h e p o o l 

s t a r t e d i n 1963. I t was c h a r a c t e r i z e d by s e v e r a l t o p 

a l l o w a b l e w e l l s , many o f w h i c h c o n t i n u e d on i n t o t h e 

p r e s e n t . T h ere a r e s t i l l a number o f t o p a l l o w a b l e 

w e l 1 s . 

So you n o t i c e t h e p r o d u c t i o n i s on a 

r e l a t i v e l y f l a t d e c l i n e , and i t ' s a f a i r l y t y p i c a l 

p a t t e r n o f a r e s e r v o i r t h a t i s b e i n g d e p l e t e d by 

s o l u t i o n gas d r i v e i n one p o r t i o n and by w a t e r 

e n c r o a c h m e n t i n t h e o t h e r . So you do see a f a i r l y 

f l a t d e c l i n e . 

And t h i s was t h e p r o f i l e o f p r o d u c t i o n t h a t 

we used t o h i s t o r y match o u r r e s e r v o i r model a g a i n s t . 

Q. Were you a b l e t o f o r e c a s t o r p r o j e c t what 

w o u l d be t h e r e m a i n i n g u l t i m a t e p r i m a r y r e c o v e r y f r o m 
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t h e p r o j e c t a rea? 

A. Yes, we d i d . T h a t ' s i l l u s t r a t e d i n E x h i b i t 

8 . 

Q. How d i d you do t h a t ? 

A. We p e r f o r m e d i n d i v i d u a l d e c l i n e c u r v e 

a n a l y s i s on a l l o f t h e t r a c t s t h a t c u r r e n t l y had 

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

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

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

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

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

Q. L e t me have you t u r n t o E x h i b i t 8. What 

have you p r e p a r e d and i l l u s t r a t e d on t h i s e x h i b i t ? 

A. E x h i b i t 8 shows t h e h i s t o r i c a l o i l 

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

1992. Then i n r e d i s t h e p r o j e c t e d r e m a i n i n g p r i m a r y 

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

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

w a t e r f l o o d r e s p o n s e , and t h e h a c h u r e d a r e a shows t h e 

16.4 m i l l i o n i n c r e m e n t a l b a r r e l s we a n t i c i p a t e t o 

p r o d u c e . 

Q. How do you g e n e r a t e t h e change o f s l o p e t o 

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

t h e a r e a t h a t ' s shown w i t h t h e b l u e h a t c h e d l i n e ? How 

do you do t h a t ? 
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A. Can you r e p e a t t h a t , Tom? 

Q. Yes, s i r . When you l o o k on E x h i b i t 8, t h e 

16.4 m i l l i o n 

A. Yes. 

Q. -- b a r r e l s o f o i l , t h a t ' s g e n e r a t e d how? 

A. T h a t i s t h e p r o f i l e t h a t was f o r e c a s t e d 

f r o m o u r b l a c k o i l model o f t h e r e s e r v o i r . 

Q. L e t me have you now t u r n t o E x h i b i t No. 9, 

Mr. M a b e r r y . I d e n t i f y and d e s c r i b e f o r us E x h i b i t No. 

9 . 

A. No. 9 i s a s p r e a d s h e e t t h a t shows how t h e 

p a r t i c i p a t i o n f o r m u l a f o r t h e u n i t i z a t i o n w o r k s . And 

i t ' s l a i d o u t by t r a c t , and i t shows how each t r a c t 

w i l l p a r t i c i p a t e i n each o f t h e s i x phases. The c o v e r 

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

t o g e t h e r and how i t w o r k s . 

Q. How many u n i t p a r a m e t e r s a r e you u s i n g f o r 

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

A. There a r e seven u n i t p a r a m e t e r s , a l l o f 

w h i c h were g e n e r a t e d by t h e t e c h n i c a l c o m m i t t e e and 

a g r e e d upon by t h e w o r k i n g i n t e r e s t owners t o be used 

f o r u n i t p a r t i c i p a t i o n . 

Q. I n y o u r o p i n i o n , Mr. M a b e r r y , i s t h i s s t i l l 

a f e a s i b l e p r o j e c t by w h i c h you can r e c o v e r a 

s u b s t a n t i a l amount o f s e c o n d a r y o i l i f t h e O i l 
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C o n s e r v a t i o n D i v i s i o n w i l l g i v e you t h e n e c e s s a r y 

a p p r o v a l s ? 

A. Yes, i t i s . 

Q. L e t ' s t u r n t o t h e s u b j e c t o f t h e C-108. 

E x h i b i t 10 r e p r e s e n t s y o u r w ork, Mr. Maberr y ? 

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

MR. KELLAHIN: Mr. Examiner, t h e w h i t e 

b i n d e r , t h r e e - i n c h b i n d e r , i s t h e C-108. 

Q. D e s c r i b e f o r us how you o r g a n i z e d t h e 

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

c o n t r o l a p p r o v a l s . 

A. T h i s b i n d e r i s an e x p a n s i o n o f t h e S t a t e 

Form C-108, w h i c h i s i n c l u d e d b e h i n d t h e f i r s t t a b 

l a b e l e d C-108. Each s u b s e q u e n t t a b c o n t a i n s t h e 

i n f o r m a t i o n t h a t ' s r e q u i r e d u n d e r each o f t h e numbered 

e x h i b i t s on t h e S t a t e Form C-108, and t h e y f a l l i n 

b e h i n d . And some o f t h o s e e x h i b i t s have been f u r t h e r 

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

Q. When we l o o k a t t h e p l a n o f o p e r a t i o n f o r 

t h e i n j e c t i o n w e l l s , what do you p r o p o s e t o do w i t h 

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

i n j e c t e d i n t o each o f t h e i n j e c t i o n w e l l s ? 

A. A t t h i s t i m e we a n t i c i p a t e maximum p r e s s u r e 

t o be 1,220 pounds, w h i c h c o r r e s p o n d s t o t h e 0.2 p s i 

p r e f e r r e d s t a t e l i m i t . 
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Q. Would i t p r o v i d e t h e o p e r a t o r f l e x i b i l i t y 

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

you t o i n c r e a s e t h e s u r f a c e p r e s s u r e l i m i t a t i o n based 

upon s e p a r a t e t e s t s ? 

A. Yes, i t w o u l d . 

Q. Would you d e s i r e t o have an a d m i n i s t r a t i v e 

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

p r e s s u r e l i m i t a t i o n ? 

A. Yes. 

Q. The volume o f w a t e r t o be i n j e c t e d i n t o 

each i n j e c t i o n w e l l , can you g i v e us a g e n e r a l range? 

A. We a n t i c i p a t e a b o u t 1,000 t o 1,200 

i n i t i a l l y d u r i n g f i l l - u p , and t h a t w i l l t a p e r o f f t o 

a b o u t 750 b a r r e l s p e r w e l l p e r day once f i l l - u p i s 

a c h i e v e d . 

Q. Gi v e us a summary o f how t h e p l a n o f 

o p e r a t i o n i s supposed t o work i n o r d e r t o b e g i n t o see 

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

s e c o n d a r y o i l r e c o v e r y . 

A. W e l l , i n i t i a l l y , w e ' l l d r i l l t h e i n f i l l 

i n j e c t o r l o c a t i o n s , w h i c h w i l l be on 2 0 - a c r e i n f i l l . 

Then we w i l l commence i n j e c t i n g w a t e r . We a n t i c i p a t e 

t h a t w i l l be on vacuum u n t i l we r e a c h f i l l - u p . Once 

f i l l - u p i s a c h i e v e d and t h e r e s e r v o i r s t a r t s 

p r e s s u r i n g up, t h e n i t w i l l b e g i n t o d i s p l a c e o i l 
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t o w a r d s t h e p r o d u c i n g w e l l . 

Q. I n t e r m s o f a s o u r c e f o r i n j e c t i o n w a t e r t o 

be used i n t h e p r o j e c t , what s o u r c e s w i l l you t a k e 

w a t e r from? 

A. We w i l l be r e i n j e c t i n g t h e w a t e r , p r o d u c e d 

w a t e r , f r o m t h e u n i t i z e d f o r m a t i o n . I n a d d i t i o n , we 

w i l l be u s i n g makeup w a t e r f r o m t h e Abo f o r m a t i o n , 

f r o m t h e San Andres f o r m a t i o n , and a l s o a n t i c i p a t e 

u s i n g a s m a l l p o r t i o n o f f r e s h w a t e r f o r makeup. 

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

New M e x i c o o i l and gas l e a s e s ? 

A. T h a t i s c o r r e c t . 

Q. Th e r e a r e no o t h e r k i n d s o f p r o p e r t i e s 

i n v o l v e d i n t h e u n i t ? 

A. T h a t i s c o r r e c t . 

Q. Have you p e r s o n a l l y met w i t h t h e t e c h n i c a l 

p e o p l e a t t h e Land O f f i c e and have s u b s e q u e n t l y 

o b t a i n e d a p p r o v a l o f t h e Commissioner o f P u b l i c Lands 

t o u t i l i z e a c e r t a i n p o r t i o n o f makeup w a t e r as f r e s h 

w a t e r ? 

A. Yes, we have. 

Q. Under t h e c u r r e n t p l a n o f a p p r o v a l what i s 

t h e volume o f f r e s h w a t e r t h a t can be used f o r makeup 

p u r p o s e s ? 

A. C u m u l a t i v e volume o f 6.6 m i l l i o n b a r r e l s . 
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Q. Take us t h r o u g h some o f t h e i t e m s t h a t you 

have a d d r e s s e d and examined i n t e r m s o f t h e C-108 

r e v i e w f o r y o u r p r o j e c t . 

A. Okay. B e h i n d t h e f i r s t t a b i s t h e 

c o m p l e t e d f o r m o f t h e S t a t e Form C-108 w i t h t h e 

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

N ext w o u l d be E x h i b i t 3, and i t i s f u r t h e r 

s u b d i v i d e d . We've i n c l u d e d a p r o p o s e d w e l l - n u m b e r i n g 

scheme j u s t t o o r i e n t you t o a l l t h e new w e l l 

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

B e h i n d t h a t i s a t a b l e o f t h e n i n e e x i s t i n g 

w e l l s t h a t we w i l l be c o n v e r t i n g t o w a t e r i n j e c t i o n . 

The t a b l e i d e n t i f i e s them, t h e i r f o r m e r l e a s e name and 

number, f o r m e r o p e r a t o r , API number, and t h e n some 

c o n s t r u c t i o n i n f o r m a t i o n . 

T h a t w i l l be f o l l o w e d up by an i n d i v i d u a l 

i n j e c t i o n w e l l d a t a s h e e t and a w e l l b o r e s c h e m a t i c on 

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

o f t h e w e l l s . 

Q. For each p r o d u c e r t h a t i s t o be c o n v e r t e d 

t o an i n j e c t o r , t h a t ' s c o n t a i n e d w i t h i n t h i s s e c t i o n 

o f t h e book? 

A. Yes. T h e y ' l l have an i n d i v i d u a l w e l l d a t a 

s h e e t and a s c h e m a t i c . 

Q. Are t h e y each u n i q u e u n t o t h e m s e l v e s as t o 
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change, o r i s t h e r e a g e n e r a l p a t t e r n ? 

A. They a r e u n i q u e . I mean, i n g e n e r a l t h e y 

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

cement b e h i n d each c a s i n g s t r i n g t o p r e v e n t m i g r a t i o n , 

b u t each one i s o f u n i q u e c o n s t r u c t i o n . 

Q. C o n t i n u e t h e n . What e l s e do we f i n d ? 

A. The n e x t t a b i s a l i s t o f s i x w e l l s t h a t we 

w i l l be d r i l l i n g as i n f i l l w e l l s t h a t w i l l i n i t i a l l y 

be p r o d u c e d and t h e n c o n v e r t e d t o i n j e c t i o n i n a b o u t 

two t o t h r e e y e a r s . T h e r e ' s a t a b l e o f t h o s e , and 

b e h i n d t h o s e a r e two t y p i c a l d a t a s h e e t s and t y p i c a l 

w e l l b o r e s c h e m a t i c s . 

And t h e r e a s o n t h a t t h e r e a r e tw o , one w i l l 

be a c o m p l e t i o n i f we a n t i c i p a t e t h e w e l l t o be 

d r i l l e d i n t h e Vacuum W a t e r f l o w a r e a , and t h e o t h e r 

w i l l be i f i t ' s a n t i c i p a t e d t o be d r i l l e d o u t s i d e o f 

t h e W a t e r f l o w a r e a . I f i t i s n o t w i t h i n t h e W a t e r f l o w 

a r e a , we w i l l s e t two s t r i n g s o f p i p e . Cement w i l l be 

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

I t ' s a n t i c i p a t e d i n t h e W a t e r f l o w a r e a we 

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

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

a l l t h r e e s t r i n g s w i l l be cemented back t o t h e 

s u r f a c e . 

Q. Okay. The n e x t s e c t i o n ? 
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A. The n e x t s e c t i o n i s a l i s t o f t h e w e l l s 

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

i n f i l l l o c a t i o n s , and, a g a i n , b e h i n d them we have 

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

t h a t a r e s i m i l a r t o t h e ones I p r e v i o u s l y d e s c r i b e d . 

Q. A l l t h e s e new i n j e c t i o n w e l l s a r e t o be 

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

f r e s h w a t e r s o u r c e s ? 

A. T h a t i s c o r r e c t . 

Q. And w i l l p r o v i d e an o p p o r t u n i t y t o a l l o w 

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

i n t e r v a l ? 

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

Q. P l e a s e c o n t i n u e . What do we f i n d i n t h e 

n e x t s e c t i o n ? 

A. The n e x t i s E x h i b i t 5. I t ' s two p l a t s . 

The f i r s t p l a t shows an o u t l i n e o f t h e p r o p o s e d u n i t 

and t h e o n e - h a l f m i l e r a d i u s t h a t d e l i n e a t e s o u r ar e a 

o f r e v i e w . 

The second p l a t i s a p l a t t h a t shows, 

i d e n t i f i e s a l l t h e w e l l s and l e a s e o w n e r s h i p . A g a i n , 

t h e u n i t b o u n d a r y i s h i g h l i g h t e d i n r e d , and i t has a 

t w o - m i l e r a d i u s t h a t shows t h e l a n d o w n e r s h i p and 

i d e n t i f i e s t h e w e l l s w i t h i n a t w o - m i l e r a d i u s o f our 

p r o p o s e d u n i t . 
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Q. For each and e v e r y o f 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 , have you p r o v i d e d t o t h e D i v i s i o n t h e 

n e c e s s a r y d e t a i l s r e q u i r e d by t h e D i v i s i o n i n o r d e r t o 

make an i n v e s t i g a t i o n o f t h e i n t e g r i t y o f t h o s e 

w e l l b o r e s ? 

A. Yes, I have. Those a r e i n c l u d e d i n E x h i b i t 

6 . 

Q. And have you p e r s o n a l l y as an e n g i n e e r made 

t h a t i n v e s t i g a t i o n ? 

A. Yes. I ' v e i n v e s t i g a t e d e v e r y w e l l b o r e . 

Q. Have you a p p l i e d t h e c r i t e r i a t h a t t h e 

D i v i s i o n uses f o r w e l l b o r e i n t e g r i t y as you make y o u r 

own i n v e s t i g a t i o n ? 

A. Yes, s i r . 

Q. As p a r t o f t h a t r e v i e w , d i d you f i n d any, 

what t h e D i v i s i o n m i g h t c h a r a c t e r i z e , p r o b l e m w e l l s 

t h a t w o u l d cause you as an e n g i n e e r t o say I need t o 

go o u t and f i x t h a t w e l l ? 

A. No, I have n o t , b u t I d i d i d e n t i f y t h r e e 

w e l l s t h a t I b e l i e v e r e q u i r e some c l a r i f i c a t i o n . 

Q. A p a r t f r o m t h e w e l l s t h a t r e q u i r e 

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

w e l l s , t h e r e i s no w e l l w i t h i n t h e a r e a o f r e v i e w t h a t 

w o u l d c o n s t i t u t e a p r o b l e m w e l l ? 

A. T h a t ' s c o r r e c t . 
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Q. Have you p r o v i d e d a — l e t me ask t h e 

s o u r c e o f t h e i n f o r m a t i o n . When you l o o k a t t h e ar e a 

o f r e v i e w w e l l s , w h a t's t h e s o u r c e o f t h e d a t a t h a t 

y ou've u t i l i z e d t o make y o u r i n v e s t i g a t i o n ? 

A. Each i n d i v i d u a l c o n t r i b u t i n g o p e r a t o r 

s u b m i t t e d t h e c o m p l e t i o n d a t a and s u b s e q u e n t w o r k - o v e r 

d a t a f o r a l l t h e i r w e l l s . We c o m p i l e d t h e base d a t a 

f r o m t h a t and t h e n c o n f i r m e d t h a t w i t h t h e NMOCD f i l e s 

h e r e i n Santa Fe. 

Q. C o n t i n u e t h r o u g h t h e book and t e l l us what 

t h e n e x t s e c t i o n i s . 

A. E x h i b i t 6 i s s p l i t up i n , I b e l i e v e , s i x 

s e c t i o n s , h o p e f u l l y t o make i t a l i t t l e more c l e a r . 

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

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

e i t h e r a c t i v e , s h u t i n , o r t e m p o r a r i l y abandoned. 

T h e r e i s , a g a i n , a t a b l e l i s t i n g t h e w e l l s , t h e i r 

l o c a t i o n s , API numbers, and some c o n s t r u c t i o n d a t a . 

The c o n s t r u c t i o n o f each i n d i v i d u a l w e l l w i l l be 

d e t a i l e d i n t h e s u b s e q u e n t w e l l b o r e s c h e m a t i c s . And 

t h e r e a r e 101 w e l l b o r e s c h e m a t i c s i n t h i s s e c t i o n . 

T h a t ' s f o l l o w e d up by t h e p l u g g e d and 

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

t h e u n i t . T h e r e a r e f o u r o f t h o s e . We've s e p a r a t e d 

t h o s e because t h e y p r o b a b l y r e q u i r e a l i t t l e b i t more 
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s c r u t i n y . A g a i n , t h e r e ' s a t a b l e o f a l l f o u r w e l l s 

and t h e n i n d i v i d u a l w e l l s c h e m a t i c s f o l l o w t h o s e up. 

We s e p a r a t e d t h e w e l l s t h a t were w i t h i n t h e 

a r e a o f r e v i e w b u t n o t b e i n g c o n t r i b u t e d t o t h e u n i t . 

T h e y ' r e i n t h e f o l l o w i n g s e c t i o n . A g a i n , we s e p a r a t e d 

between a c t i v e w e l l s and P & A'd w e l l s . 

So n e x t i s a t a b l e o f a l l t h e w e l l s t h a t 

a r e w i t h i n t h e a r e a o f r e v i e w b u t n o t b e i n g 

c o n t r i b u t e d t o t h e u n i t . T h e re a r e 123 o f t h o s e . 

A g a i n , each one w i l l have a s c h e m a t i c . 

Q. L e t me ask you a b o u t t h e P & A'd w e l l s 

w i t h i n t h e p r o j e c t a r e a . 

A. Yes. 

Q. You have p r o v i d e d i n d i v i d u a l w e l l 

s c h e m a t i c s f o r t h e P & A'd w e l l s ? 

A. C o r r e c t . 

Q. Do you f i n d any o f t h o s e w e l l s t o be 

p l u g g e d and abandoned i n such a way t h a t t h e y pose a 

r i s k ? 

A. No, I do n o t . 

Q. They w o u l d n o t be a s o u r c e o f m i g r a t i o n o f 

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

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

A. A l l f o u r have been p r o p e r l y s e a l e d . 

Q. When we go t o t h e P & A'd w e l l s o u t s i d e o f 
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t h e u n i t a r e a b u t s t i l l w i t h i n t h e a r e a o f r e v i e w , do 

you f i n d any P & A'd w e l l s t h a t a r e n o t a d e q u a t e l y 

p l u g g e d and abandoned? 

A. No, I do n o t . T h e y ' r e a l l p r o p e r l y s e a l e d . 

Q. A l l r i g h t , s i r , c o n t i n u e t h r o u g h t h e book. 

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

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

T h e r e a r e 11 o f t h o s e , and, a g a i n , t h e r e ' s a t a b l e and 

s u b s e q u e n t w e l l b o r e s c h e m a t i c s on each o f t h o s e . 

I ' v e a l s o i n c l u d e d j u s t a t a b l e o f t h e 

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

p e r f o r m e d t h e r e v i e w up h e r e i n Santa Fe, j u s t t o 

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

d r i l l e d i n t h e nea r f u t u r e . Some o f t h o s e may be 

c u r r e n t l y b e i n g d r i l l e d . 

Do you w i s h me t o c o n t i n u e on? 

Q. Yes, s i r , p l e a s e . 

A. The n e x t i s E x h i b i t 7. I t i s a summary o f 

t h e p r o p o s e d o p e r a t i o n . I t goes t h r o u g h o u r 

a n t i c i p a t e d r a t e and p r e s s u r e and d e s c r i b e s where t h e 

makeup w a t e r w i l l come f r o m . I t p r o v i d e s c h e m i c a l 

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

i t s c o m p a t i b i l i t y w i t h t h e r e s e r v o i r . 

I guess I ' d make t h e s t a t e m e n t we do f i n d 

t h a t t h e makeup w a t e r s w i l l be c o m p a t i b l e . 
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Q. Do you f i n d any i n d i c a t i o n t h a t t h e r e i s 

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

f l u i d s w o u l d m i g r a t e o u t o f t h e i n j e c t i o n zone o r ar e a 

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

A. No, we do n o t . 

Q. A l l r i g h t , s i r . A n y t h i n g e l s e i n t h e C-108 

book? 

A. The r e s t o f i t i s j u s t i n f o r m a t i o n t h a t ' s 

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

Q. L e t ' s t u r n now t o E x h i b i t No. 11 and t a l k 

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

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

A. Yes. T h i s i s an e x h i b i t t h a t I p r e p a r e d . 

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

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

a q u i f e r name, w h i c h i n e v e r y case i s t h e O g a l l a l a , and 

t h e d e e p e s t o c c u r r e n c e o f t h a t i s 234 f e e t . T h a t 

i n f o r m a t i o n was c o m p i l e d by Mr. O'Hare o f t h e S t a t e 

E n g i n e e r ' s O f f i c e i n R o s w e l l . 

Q. What i s t h e v i n t a g e o f t h e i n f o r m a t i o n 

c o m p i l e d on h e r e ? When d i d you c o n t a c t him? 

A. W i t h i n t h e l a s t month. 

Q. W i t h t h e r e p o r t e d f r e s h w a t e r i n t h e ar e a 

b e i n g — wh a t ' s t h e d e e p e s t d e p t h , 234? 

A. Yes. 
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Q. Do you see any o p p o r t u n i t y f o r e x p o s i n g 

f r e s h w a t e r s o u r c e s t o a r i s k i f t h i s p r o j e c t a r e a i s 

app r o v e d ? 

A. No, I do n o t . 

Q. You s a i d t h a t you had i d e n t i f i e d t h r e 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 t h a t r e q u i r e d o f you 

f u r t h e r i n v e s t i g a t i o n and s t u d y ? 

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

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

d i s p l a y s and i n f o r m a t i o n shown on an e x h i b i t ? 

A. Yes. I t ' s E x h i b i t No. 12. 

Q. Okay. L e t ' s t u r n t o t h e p l a t t h a t i s t h e 

f i r s t page o f t h a t s t u d y and have you l o c a t e f o r us 

t h e t h r e e w e l l s t h a t you've d e s c r i b e d as w e l l s t h a t 

you t h o u g h t b o r e f u r t h e r s t u d y as a r e s e r v o i r 

e n g i n e e r . 

A. The t h r e e w e l l s a r e l o c a t e d on t h e p l a t . 

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

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

MR. STOVALL: Mr. K e l l a h i n , t h a t ' s supposed 

t o be i n t h e book? 

MR. KELLAHIN: No, i t ' s o u t s i d e t h e book. 

I t ' s t h e n e x t -- i t w i l l l o o k l i k e t h i s . 

EXAMINER CATANACH: Here i t i s . 

Q. (BY MR. KELLAHIN) A l l r i g h t , K e i t h . 
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You've i d e n t i f i e d t h e t h r e e w e l l s on t h e d i s p l a y ? 

A. Yes. From n o r t h e a s t t o s o u t h w e s t , t h e y a r e 

t h e Vacuum Abo W e l l No. 5-02, Vacuum Abo W e l l No. 

11-05, and Vacuum Abo W e l l No. 14-0 1 . A l l t h r e e w e l l s 

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

b o u n d a r y . A l l t h r e e w e l l s a r e o p e r a t e d by P h i l l i p s 

P e t r o l e u m Company. 

Q. I n g o i n g t h r o u g h y o u r a r e a o f r e v i e w 

i n v e s t i g a t i o n , u s i n g t h e c r i t e r i a o f t h e D i v i s i o n t o 

i d e n t i f y p o t e n t i a l p r o b l e m w e l l s , what caused you t o 

f u r t h e r i n v e s t i g a t e t h e s e t h r e e w e l l s ? 

A. I n t h e case o f t h e s e t h r e e w e l l s , t h e r e was 

no r e c o r d o f a measured t o p o f cement; so I had t o 

c a l c u l a t e t h e t o p o f cement. When I used t h e NMOCD 

method, w h i c h i s u s i n g a s l u r r y y i e l d o f 1.32 c u b i c 

f e e t p e r sack and assuming 50 p e r c e n t e x c e s s , t h e 

c a l c u l a t e d t o p o f cement on t h e s e t h r e e w e l l s was 

below t h e t o p o f t h e u n i t i z e d f o r m a t i o n . 

Q. What t h e n d i d you do? 

A. I went back and i n v e s t i g a t e d what a c t u a l 

s l u r r i e s were used and t h e y i e l d o f t h o s e a c t u a l 

s l u r r i e s . When I used t h e a c t u a l s l u r r y y i e l d i n s t e a d 

o f t h e 1.32, and s t i l l a ssuming t h a t 50 p e r c e n t o f 

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

o f cement t h a t a r e w e l l above t h e u n i t i z e d f o r m a t i o n . 
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Q. How d i d you go a b o u t v e r i f y i n g o r 

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

y i e l d by w h i c h t o make t h e c a l c u l a t i o n ? 

A. I p u l l e d t h e s l u r r y , t h e r e p o r t e d s l u r r y 

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

t o H a l l i b u r t o n Cementing S e r v i c e s , and t h e y p r o v i d e d 

me w i t h a l e t t e r t h a t i s i n c l u d e d a t t h e back o f t h i s 

e x h i b i t , g i v i n g me t h e e n g i n e e r i n g d e t a i l s i n c l u d i n g 

t h e y i e l d , a c t u a l s l u r r y y i e l d s . 

Q. Why d i d you s u b m i t i t t o H a l l i b u r t o n ? 

A. Because t h e y ' r e a f a i r l y w i d e l y r e c o g n i z e d 

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

were o f H a l l i b u r t o n d e s i g n . 

Q. L e t ' s go t o t h e s c h e m a t i c f o r t h e Vac Abo 

U n i t No. 2 w e l l , w h i c h i s t h e f i r s t s c h e m a t i c b e h i n d 

t h e l o c a t o r map? 

A. Yes. 

Q. L e t ' s use t h a t t o i l l u s t r a t e what you d i d , 

Mr. M a b e r r y . 

A. Okay. These a r e r e p r o d u c t i o n s o f t h e 

s c h e m a t i c s t h a t y o u ' l l f i n d a l o n g t h e way. 

Q. L e t ' s go back t o t h e s c h e m a t i c and have you 

show us t h e n how you have made t h e c a l c u l a t i o n and 

what c o n c l u s i o n s you've r e a c h e d , and l e t ' s use t h i s 

f i r s t s c h e m a t i c as an i l l u s t r a t i o n t h e n o f y o u r 

CUMBRE COURT REPORTING 
P.O. BOX 9262 

SANTA FE, NEW MEXICO 87504-9262 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

34 

method. 

A. Okay. T h a t i s a s c h e m a t i c f o r t h e Vacuum 

Abo U n i t , T r a c t 5-2, and t h e b l a c k h a c h u r e d p o r t i o n 

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

r e p r e s e n t s t h e c a l c u l a t e d t o p o f cement t h a t I w o u l d 

g e t i f I w o u l d used t h e 1.32 c u b i c f e e t p e r sack y i e l d 

and a 50 p e r c e n t e x c e s s . 

And you can see, i t was c a l c u l a t e d t o be 

6645 f e e t , w h i c h i s below t h e u n i t i z e d i n t e r v a l . I f I 

use t h e a c t u a l cement s l u r r y , and s t i l l a ssuming t h e 

50 p e r c e n t e x c e s s , my c a l c u l a t e d t o p o f cement i s 4175 

f e e t , w h i c h i s n e a r l y 2,000 f e e t above t h e u n i t i z e d 

i n t e r v a l . 

Q. Gi v e us a sense on t h i s i l l u s t r a t i o n where 

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

A. The t o p o f t h e u n i t i z e d i n t e r v a l w i l l be 

a p p r o x i m a t e l y 5800 f e e t , b u t t h e t o p o f t h e i n j e c t i o n 

i n t e r v a l i s a b o u t 6100 f e e t . 

Q. U s i n g t h e c a l c u l a t i o n o f t h e a c t u a l s l u r r y 

y i e l d number, and a l s o s t i l l a s suming a 50 p e r c e n t 

e x c e s s s a f e t y a d j u s t m e n t , i f you w i l l , what i s t h e 

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

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

t h e cement as c a l c u l a t e d ? 

A. I t ' s a p p r o x i m a t e l y 2,000 f e e t i n t h i s w e l l . 
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Q. U s i n g t h a t same method, t e l l us where t h a t 

r e l a t i o n s h i p i s on t h e s e o t h e r two w e l l s . 

A. I t w i l l be a p p r o x i m a t e l y 2100 f e e t i n w e l l 

11-5, and a b o u t 800 f e e t i n w e l l 1 4 - 1 . 

Q. What does t h a t i n f o r m a t i o n cause you t o 

c o n c l u d e as a r e s e r v o i r e n g i n e e r ? 

A. I c o n c l u d e t h a t we have s u f f i c i e n t cement 

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

i n j e c t e d f l u i d s o u t o f t h e zone. 

Q. Are t h e s e w e l l b o r e s a l r e a d y i n an a r e a o f 

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

f o r m a t i o n ? 

A. Yes, t h e y a r e . A l l t h r e e p e n e t r a t e t h e San 

Andres w i t h i n t h e Ea s t Vac Grayburg-San Andres U n i t 

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

1978 . 

Q. Where i s t h a t p r e s s u r i z e d w a t e r f l o o d i n 

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

A. I t ' s i n t h e San A n d r e s , w h i c h i s 

a p p r o x i m a t e l y 4,000 f e e t , a b o u t 2,000 f e e t above our 

u n i t i z e d f o r m a t i o n . 

Q. Have any o f t h e s e t h r e e w e l l s e v e r 

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

m i g r a t i o n as a r e s u l t o f b e i n g s u b j e c t e d t o p r e s s u r e s 

f r o m t h e o t h e r f l o o d ? 
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A. No, t h e y have n o t . 

Q. No i n d i c a t i o n o f any k i n d o f p r o b l e m w i t h 

t h e s e w e l l s ? 

A. No, s i r . 

Q. What do you c o n c l u d e ? 

A. I c o n c l u d e e m p i r i c a l l y t h a t we have 

s u f f i c i e n t cement a c r o s s t h e San Andres a l s o ; so i t ' s 

w e l l above o u r u n i t i z e d f o r m a t i o n . 

Q. T e l l us what e l s e i s i n c l u d e d i n t h e 

e x h i b i t package t h a t ' s marked as No. 12. 

A. B e h i n d t h e s k e t c h e s a r e my d e t a i l e d 

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

each w e l l , u s i n g t h e NMOCD method and u s i n g t h e a c t u a l 

s l u r r y c a l c u l a t i o n s . 

And t h e n t h e l a s t two s h e e t s a r e a copy o f 

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

y i e l d s . 

Q. Have you c o n t a c t e d Texaco t o see i f t h e y 

have had any k i n d o f o p e r a t i o n a l d i f f i c u l t y w i t h t h e 

p r o j e c t a r e a t o t h e west o f y o u r s ? 

A. Yes, I have. I t a l k e d t o Mr. Dan Dunham, 

who i s t h e i r o p e r a t i o n s e n g i n e e r . They have commenced 

i n j e c t i o n a p p r o x i m a t e l y s i x months ago on t h e i r west 

u n i t . They have p e r f o r m e d 12 r a d i o a c t i v e t r a c e r 

p r o f i l e s , and a l l 12 show t h e i n j e c t e d f l u i d s t a y i n g 
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w i t h i n t h e u n i t i z e d f o r m a t i o n , no m i g r a t i o n . 

Q. W i t h i n t h e p r o j e c t a r e a t h a t y o u ' r e 

p r o p o s i n g , a r e you aware o f any k i n d o f d i f f i c u l t y 

t h a t w o u l d expose t h e f r e s h w a t e r sands t o 

c o n t a m i n a t i o n ? 

A. No, I am n o t . 

Q. What i s t h e t i m i n g o f t h e p r o j e c t , Mr. 

Maberry ? What do you p r o p o s e f o r a c h r o n o l o g y here? 

A. We w o u l d l i k e t o t a k e o v e r o p e r a t i o n o f t h e 

u n i t December t h e 1 s t , 1993. 

MR. KELLAHIN: T h a t c o m p l e t e s my 

e x a m i n a t i o n o f Mr. M a b e r r y , Mr. Catanach. We move t h e 

i n t r o d u c t i o n o f h i s e x h i b i t s 1 t h r o u g h 12. 

EXAMINER CATANACH: E x h i b i t s 1 t h r o u g h 12 

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

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. M a b e r r y , w i t h i n t h e u n i t , you s a i d you 

had 47 d i f f e r e n t t r a c t s ? 

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

Q. Do you know how many d i f f e r e n t w o r k i n g 

i n t e r e s t owners t h e r e were i n t h e u n i t ? 

A. O r i g i n a l l y , t h e r e were t e n , and we 

s u b s e q u e n t l y a c q u i r e d M o b i l ' s i n t e r e s t ; so t h e r e a r e 

now n i n e . P h i l l i p s had a c q u i r e d M o b i l ' s i n t e r e s t . 
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Q. A l l t h e r o y a l t y i n t e r e s t i s t h e S t a t e o f 

New Mexico? 

A. T h a t i s c o r r e c t . 

Q. And as I u n d e r s t a n d , t h e s t a t e , t h e 

Commissioner o f P u b l i c Lands has a p p r o v e d t h e p r o j e c t ? 

A. We have p r e l i m i n a r y a p p r o v a l f r o m t h e S t a t e 

Land. 

Q. Do you have a l e t t e r t o t h a t e f f e c t ? 

MR. KELLAHIN: Yes, s i r . The landman i s 

g o i n g t o p r e s e n t i t . 

EXAMINER CATANACH: Okay. 

Q. The u n i t i z e d i n t e r v a l , as I u n d e r s t a n d i t , 

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

A. C o r r e c t . 

Q. And y o u ' r e g o i n g t o use t h i s as t h e t y p e 

l o g , t h e B r i d g e s S t a t e No. 95? 

A. Yes, s i r . 

Q. I s t h e e n t i r e paddock p r o d u c t i v e i n t h e 

u n i t ? 

A. The Upper Paddock i s t h e o n l y c o n t i n u o u s 

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

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

Lower Paddock on t h e e x t r e m e west p a r t o f o u r u n i t , 

and t h e G l o r i e t a sands a r e open i n some o f t h e 

w e l l b o r e s , b u t my u n d e r s t a n d i n g i s i t ' s n o t 
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p a r t i c u l a r l y p r o d u c t i v e , t h a t t h o s e w o u l d be v e r y 

i s o l a t e d l e n s e s . 

Q. So y o u ' r e g o i n g t o f o c u s a l l y o u r e f f o r t s 

on t h e Upper Paddock f o r m a t i o n ? 

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

Q. A r e most o f t h e w e l l s -- most o f t h e w e l l s 

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

A. Yes, t h a t ' s t r u e , i n g e n e r a l . A g a i n , on 

t h e e x t r e m e w e s t s i d e , t h e r e a r e a s m a l l number o f 

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

Q. G e n e r a l l y , do you know what t h e a v e r a g e 

p r o d u c t i o n i n t h e u n i t i s ? 

A. T h a t ' s a r a t h e r d i f f i c u l t q u e s t i o n t o 

answer because t h e r e i s no a v e r a g e . We go f r o m t h e 

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

w a t e r e d o u t a number o f y e a r s ago t o t o p a l l o w a b l e 

w e l l s . 

I f I had t o p i c k an a v e r a g e , I w o u l d guess 

i n t h e 20- t o 3 0 - b a r r e l - a - d a y r a n g e , b u t i t ' s a wide 

s t a n d a r d d e v i a t i o n f r o m t h a t . 

Q. How many t o p a l l o w a b l e w e l l s a r e t h e r e ? 

A. I b e l i e v e I checked t h e d a t a t h r o u g h May, 

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

t i m e . 

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

CUMBRE COURT REPORTING 
P.O. BOX 9262 

SANTA FE, NEW MEXICO 87504-9262 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

40 

r a t e s i n t h e u n i t ? 

A. Yes. They go f r o m s t r i p p e r t o t o p 

a l l o w a b l e . 

Q. A s i d e f r o m t h e t o p a l l o w a b l e w e l l s , t h e r e ' s 

s t i l l a p r e t t y good r a n g e b e l o w t h e r e , o r t h e y ' r e n o t 

A. I w o u l d say t h e m a j o r i t y , e s p e c i a l l y as you 

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

v a r i e t y . T h e r e ' s an a r e a s u r r o u n d i n g a t o p a l l o w a b l e 

w e l l where we s t i l l have f a i r l y p r o d u c t i v e , b u t as you 

draw away f r o m t h a t one a r e a , i t ' s p r e d o m i n a n t l y 

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

w a t e r f l o o d w i l l be t o p r e s s u r e up t h a t d e p l e t e d a r e a 

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

w e l l s . 

Q. The e s t i m a t e d s e c o n d a r y r e c o v e r y , 16.4 

m i l l i o n b a r r e l s , t h a t i s s o l e l y based on a model? 

A. Yes, t h a t ' s s o l e l y based on t h e f o r e c a s t e d 

r e s p o n s e o f o u r 3D model. 

Q. What k i n d o f r a t i o i s t h a t , p r i m a r y t o 

se c o n d a r y ? 

A. You're g o i n g t o make me do math i n my 

head. I t w o u l d be — we have 43 m i l l i o n c u m u l a t i v e 

b a r r e l s . So i t ' s , I w o u l d guess, an a d d i t i o n a l t h i r d , 

i f my math i s c o r r e c t . 
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Q. Okay. The p a r t i c i p a t i o n f o r m u l a has been 

a g r e e d t o by a l l w o r k i n g i n t e r e s t owners? 

A. T h a t i s c o r r e c t . 

Q. As I u n d e r s t a n d i t , t h i s i s g o i n g t o be a 

phased p r o j e c t ? 

A. I t w i l l be i m p l e m e n t e d i n t h r e e a n n u a l 

p h ases. W e ' l l s t a r t d e v e l o p m e n t i n t h e n o r t h w e s t 

p o r t i o n o f t h e f i e l d . T h a t i s t h e most d e p l e t e d 

a r e a . So we want t o g e t w a t e r i n t h e r e f i r s t and g e t 

t h e r e s e r v o i r f i l l e d up. And t h e n i t w i l l be 

d e v e l o p e d back t o w a r d s t h e s o u t h and e a s t i n t h r e e 

a n n u a l s t a g e s . 

Q. You s t a t e d t h a t you had a n a t u r a l l y 

o c c u r r i n g w a t e r i n f l u x . What d i r e c t i o n was t h a t from? 

A. I t ' s a l o n g t h e s o u t h and e a s t f l a n k , and 

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

n o r t h f l a n k , a l m o s t i n a h o r s e s h o e p a t t e r n . 

Q. E x h i b i t No. 5, you've g o t t h e u n i t o u t l i n e 

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

t h e r e a s o n s why t h e y d o n ' t c o i n c i d e . The r e d o u t l i n e 

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

A. T h a t i s t h e w a t e r f l o o d p r o j e c t a r e a , y e s . 

Q. You've g o t some a c r e a g e i n t h e r e , 

e s p e c i a l l y t o t h e s o u t h and w e s t , t h a t r e a l l y d o e s n ' t 

l o o k l i k e i t ' s g o i n g t o be a f f e c t e d by i n j e c t i o n , b u t 
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you've s t i l l i n c l u d e d t h a t i n t h e w a t e r f l o o d area? 

A. The p o r t i o n a l o n g t h e l e a s e l i n e ? 

Q. C o r r e c t . 

A. Yes. The r e ' s a common l e a s e l i n e b o u n d a r y 

w i t h Texaco's West U n i t . I n t h e i r West U n i t 

w a t e r f l o o d comes up t o t h a t b o u n d a r y . My 

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

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

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

Q. I n f a c t , does Texaco have i n j e c t i o n w e l l s 

o f f s e t t i n g t h o s e ? 

A. Yeah. T h e i r p a t t e r n w i l l come up and b u t t 

up a g a i n s t t h o s e l e a s e l i n e s . So o u r p r o d u c i n g w e l l 

i s i m m e d i a t e l y i n s i d e . T h a t l i n e o f l e a s e l i n e 

i n j e c t o r s h o u l d be i n f l u e n c e d by t h e f l o o d . 

Q. Can you s u b m i t some a d d i t i o n a l i n f o r m a t i o n 

on t h e l o c a t i o n o f t h e i n j e c t i o n w e l l s o f f s e t t i n g 

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

A. On t h e Texaco s i d e ? 

Q. R i g h t . 

A. Yes. 

Q. I d o n ' t know i f we have t h o s e r e a d i l y 

a c c e s s i b l e . And you m i g h t have t h o s e e a s i e r t h a n we 

can g e t a h o l d o f them. 

A. I have a copy o f t h e i r d e v e l o p m e n t p l a n . I 
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can p r o v i d e t h a t . 

Q. What i s t h e s t a t u s -- o r l e t me ask you 

t h i s . What i s t h e g e n e r a l l o c a t i o n o f t h e W a t e r f l o w 

a r e a w i t h i n t h e u n i t ? 

A. I t i s on t h e e x t r e m e s o u t h w e s t f l a n k o f our 

u n i t . I t i s p r i m a r i l y c e n t e r e d o v e r on Texaco's 

C e n t r a l Vac and Vac G l o r i e t a West U n i t . And, i n f a c t , 

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

t h e i n f i l l i n j e c t i o n w e l l s t o be w i t h i n t h e w a t e r f l o o d 

a r e a . 

Q. T h a t i s i n t h e s a l t s e c t i o n ? 

A. T h a t i s i n t h e Salado s a l t s e c t i o n . 

Q. Mr. M a b e r r y , on t h e t h r e e p r o b l e m w e l l s 

t h a t y ou i d e n t i f i e d , i f t h e D i v i s i o n s t i l l has 

q u e s t i o n s a b o u t t h o s e w e l l s , i s i t p o s s i b l e t o r u n 

bond l o g s on t h o s e w e l l s t o v e r i f y cement t o p s ? 

A. One o f t h o s e w e l l s i s t e m p o r a r i l y 

abandoned. One o f them i s a c u r r e n t i n j e c t o r . And 

one i s a c u r r e n t p r o d u c e r . 

We a t t e m p t e d t o r u n a cement bond l o g on 

t h e t e m p o r a r i l y abandoned w e l l , and what i t showed i t 

was t h a t t h e r e was no c o n t a c t between t h e cement and 

t h e p i p e anywhere a c r o s s t h e i n t e r v a l t h a t we l o g g e d , 

w h i c h was f r o m 8,100 f e e t t o 2,000 f e e t . T h a t ' s n o t 

a t y p i c a l f o r a w e l l o f t h a t v i n t a g e because o v e r t i m e 
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what happens i s t h e cement w i l l s e p a r a t e e v e r so 

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

makes an u l t r a s o n i c t o o l such as a cement bond l o g 

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

t h e cement -- excuse me -- o f f t h e p i p e , and i t 

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

t h e cement. So a bond l o g may n o t be a good 

i n d i c a t o r . 

Q. D i d i t i n f a c t i n d i c a t e t h e cement t o p ? 

A. No. I t d i d n o t r e a d cement anywhere a l o n g 

t h e e n t i r e i n t e r v a l . I t ' s a phenomenon known as a 

m i c r o a n n u l u s . I t ' s somewhat common i n w e l l s o f an 

o l d e r v i n t a g e . 

Q. I s t h e r e a n o t h e r method t h a t can be used? 

A. The o n l y remedy f o r t h a t w o u l d be t o 

p r e s s u r e t h e c a s i n g up and i n f a c t b a l l o o n i t t o where 

t h i s a n n u l u s -- w e l l , t h e c a s i n g i s b a l l o o n e d up t o 

where t h e a n n u l u s i s gone. You're now back i n 

c o n t a c t , w h i c h we a n t i c i p a t e w o u l d r e q u i r e a b o u t 3,000 

pounds s u r f a c e p r e s s u r e . 

O p e r a t i o n a l l y , we f e e l t h a t ' s p r e t t y r i s k y 

on w e l l s t h a t a r e 30, 35 y e a r s o l d and have had a l o n g 

s e r v i c e . We may i n f a c t c r e a t e a p r o b l e m j u s t by 

t r y i n g t o make t h a t measurement. 

Q. How many i n j e c t i o n w e l l s a r e you i n i t i a l l y 
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t r y i n g t o g e t t h r o u g h h e r e ? 

A. T h e r e w i l l be a t o t a l o f 48. 

Q. You mentioned something about the w e l l 

being $24.9 m i l l i o n i n i t i a l i n v e s t m e n t , and a f t e r t h a t 

you s a i d something about another f i g u r e , and I t h i n k I 

miss e d t h a t . 

A. T h a t was t h e a d d i t i o n a l o p e r a t i n g c o s t , 

$87.7 m i l l i o n . 

Q. T h a t ' s o p e r a t i n g c o s t o v e r t h e l i f e o f t h e 

p r o j e c t ? 

A. T h a t ' s c o r r e c t , and t h a t ' s i n 1993 d o l l a r s . 

Q. How l o n g was t h a t p r o j e c t e d t o go on? 

A. To t h e y e a r 2020. 

EXAMINER CATANACH: I t h i n k t h a t ' s a l l I 

have o f t h e w i t n e s s a t t h i s t i m e , Mr. K e l l a h i n . 

MR. KELLAHIN: We've g o t two more 

w i t n e s s e s , do you want t o t a k e a b r e a k now, o r d i d you 

want t o go t h r o u g h t h o s e ? 

EXAMINER CATANACH: L e t ' s r o l l on. 

MR. KELLAHIN: Mr. Catanach, P h i l l i p s ' 

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

MARY TISDALE, 

t h e w i t n e s s h e r e i n , a f t e r h a v i n g been f i r s t d u l y sworn 

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

EXAMINATION 
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BY MR. KELLAHIN: 

Q. Would you 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. Mary Grace T i s d a l e , and I am a g e o l o g i c a l 

s p e c i a l i s t f o r P h i l l i p s P e t r o l e u m i n Odessa, Texas. 

Q. You're s o f t - s p o k e n , Mary. You're g o i n g t o 

have t o speak up f o r u s. 

A. Okay. 

Q. Have you t e s t i f i e d b e f o r e t h e D i v i s i o n 

b e f o r e as a p e t r o l e u m g e o l o g i s t ? 

A. No, I have n o t . 

Q. 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 ' v e g o t a B a c h e l o r o f S c i e n c e Degree i n 

g e o l o g y i n 1978 f r o m t h e U n i v e r s i t y o f South C a r o l i n a 

and a M a s t e r o f S c i e n c e Degree i n g e o l o g y i n 1981 f r o m 

t h e U n i v e r s i t y o f South C a r o l i n a . I have 12-1/2 y e a r s 

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

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

i n t e r n a t i o n a l l y . 

I'm c u r r e n t l y , as I s a i d , a g e o l o g i c a l 

s p e c i a l i s t w i t h P h i l l i p s P e t r o l e u m i n t h e Permian 

B a s i n r e g i o n . My p r i m a r y a r e a o f r e s p o n s i b i l i t y i s 

t h e E a s t Vacuum a r e a w h i c h i n c l u d e s t h e San 

A n d r e s - G r a y b u r g U n i t , o u r p r o p o s e d G l o r i e t a U n i t , and 
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o u r Vac Abo U n i t . 

MR. KELLAHIN: We t e n d e r M i s s T i s d a l e as an 

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

EXAMINER CATANACH: Mi s s T i s d a l e i s so 

q u a l i f i e d . 

Q. (BY MR. KELLAHIN) Have you made an 

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

a s s o c i a t i o n w i t h Mr. M a b e r r y ' s e n g i n e e r i n g work? 

A. Yes. I have r e v i e w e d t h e g e o l o g i c a l 

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

i n f o r m a t i o n , a l l t h e work t h a t was done i n t e r n a l l y a t 

P h i l l i p s , and a l s o a m a s t e r ' s t h e s i s t h a t was done a t 

t h e U n i v e r s i t y o f Texas P e r m i a n B a s i n on t h e 

s t r a t i g r a p h y o f t h e a r e a . 

Q. Based upon t h a t r e v i e w and t h a t s o u r c e o f 

i n f o r m a t i o n , were you a b l e t o r e a c h g e o l o g i c 

c o n c l u s i o n s c o n c e r n i n g t h i s p r o j e c t ? 

A. Yes, I was. 

Q. Were you a b l e t o r e a c h any t y p e o f g e o l o g i c 

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 g e o l o g i c a l l y t o t a k e 

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

o r d e r t o r e c o v e r a d d i t i o n a l o i l o u t o f t h a t f o r m a t i o n ? 

A. Yes, I was. 

Q. And what d i d you c o n c l u d e ? 

A. We c o n c l u d e d t h a t t h e Upper Paddock, as 
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p r e v i o u s l y i d e n t i f i e d , i s t h e p r i m a r y r e s e r v o i r w i t h i n 

t h e e a s t e r n -- w i t h i n t h e East U n i t , and t h a t i t does 

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

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

Q. Were you a b l e a l s o t o r e a c h any g e o l o g i c 

c o n c l u s i o n s a b o u t t h e s i z e and shape o f t h e u n i t and 

w h e t h e r t h a t shape and s i z e has any l o g i c t o t h e 

u n d e r l y i n g r e s e r v o i r ? 

A. Yes, we were. 

Q. What d i d you c o n c l u d e ? 

A. We c o n c l u d e d t h a t t h e u n i t b o u n d a r i e s 

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

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

main paddock r e s e r v o i r . 

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

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

A. Sure. 

Q. I f y o u ' l l t a k e us back t o t h e t y p e l o g , Mr. 

Ma b e r r y has a l r e a d y i n t r o d u c e d t h a t as E x h i b i t No. 3, 

b u t i f y o u ' l l go back t o t h a t same e x h i b i t f o r us, 

l e t ' s t a l k a b o u t what you see as a g e o l o g i s t . 

A. As has been p r e v i o u s l y s t a t e d , E x h i b i t 3 i s 

t h e t y p e l o g f o r t h e Vacuum G l o r i e t a P o o l . I t i s t h e 

M o b i l B r i d g e s S t a t e No. 95 W e l l . 

On t h i s t y p e l o g we've i d e n t i f i e d o u r 
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u n i t i z e d i n t e r v a l , w h i c h i s f r o m t h e t o p o f t h e 

G l o r i e t a a t 5838 measured d e p t h , subsea d e p t h o f 1822 

t o t h e t o p o f y o u r B l i n e b r y a t 6235 f e e t measured 

d e p t h , a subsea d e p t h o f 2219 f e e t . 

Q. Do you know w h e t h e r o r n o t t h i s t y p e l o g i s 

b e i n g u t i l i z e d by t h e D i v i s i o n and o t h e r o p e r a t o r s by 

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

A. Yes. T h i s i s t h e d e s i g n a t e d t y p e l o g f o r 

t h e Vacuum G l o r i e t a P o o l . 

Q. L e t ' s t u r n now t o E x h i b i t No. 13. What a r e 

we l o o k i n g a t ? 

A. E x h i b i t 13 i s a s t r u c t u r e map on t h e t o p o f 

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

u n i t i z e d i n t e r v a l . On t h i s map you can see o u r 

p r o p o s e d Vacuum G l o r i e t a E ast U n i t . I t ' s h i g h l i g h t e d 

i n r e d . And t h e Texaco Vacuum G l o r i e t a West U n i t i s 

i n b l u e . 

What t h i s map shows i s t h a t t h e s t r u c t u r e 

a t b o t h t h e G l o r i e t a and Paddock f o r m a t i o n i s an 

a s y m m e t r i c a l a n t i c l i n e t h a t t r e n d s n o r t h e a s t -

s o u t h w e s t . On t h i s map, t h e t o p o f y o u r G l o r i e t a 

r a n g e s f r o m 1900 f e e t subsea t o 2100 f e e t subsea 

w i t h i n o u r u n i t a r e a . And t h e paddock i s 

a p p r o x i m a t e l y 150 f e e t below t h i s . 

On t h i s map you a l s o see t h e l o c a t i o n s o f a 
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c r o s s - s e c t i o n C-C, w h i c h i s a n o r t h - s o u t h 

c r o s s - s e c t i o n , and c r o s s - s e c t i o n A-A', w h i c h i s an 

e a s t - w e s t c r o s s - s e c t i o n . 

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

E x h i b i t No. 14, and see what t h e r e s e r v o i r l o o k s l i k e 

when we go i n t h a t d i r e c t i o n . I t ' s t h e n o r t h - s o u t h 

d i m e n s i o n we're l o o k i n g a t . 

Hang on j u s t a m i n u t e . L e t me u n f o l d . 

L e t ' s s t a r t a t t h e t o p and work down. 

A. Okay. T h i s i s a s t r u c t u r a l c r o s s - s e c t i o n , 

r u n n i n g n o r t h - s o u t h , and i t ' s hung on a datum o f minus 

1,000 f e e t . 

Q. R e l i a b l e m a r k e r f o r you t o c o r r e l a t e l o g s 

so e v e r y b o d y a g r e e s — 

A. T h a t ' s t h e s t r u c t u r a l d e p t h . 

Q. I u n d e r s t a n d . 

A. T h i s i s t h e s t r u c t u r a l s e c t i o n t h a t ' s hung 

on d e p t h . 

Q. The c o r r e l a t i n g m a r k e r s , t h o u g h , used f o r 

m a k i n g t h e c r o s s - s e c t i o n a r e w e l l - i d e n t i f i a b l e ? 

A. Yes. 

Q. Th e r e ' s n o t g o i n g t o be d i s a g r e e m e n t among 

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

c r o s s - s e c t i o n ? 

A. No, n o t a t a l l . The c r o s s - s e c t i o n shows 
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t h e t o p o f o u r San Andres U n i t , and i t shows t h e t o p 

o f t h e G l o r i e t a f o r m a t i o n , t h e t o p o f y o u r Paddock 

f o r m a t i o n , w h i c h i s o u r main r e s e r v o i r i n t h e E a s t 

U n i t , and a l s o o u r w a t e r f l o o d c a n d i d a t e . 

Below t h a t y o u ' l l see t h e o i l - w a t e r c o n t a c t 

i n t h e Paddock f o r m a t i o n . And a t t h e t o p o f t h e 

c r o s s - s e c t i o n y o u ' l l see o u r u n i t a r e a d e s i g n a t e d . 

What t h i s shows i s o u r n o r t h e r n and 

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

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

t h e Paddock f o r m a t i o n . 

Q. I see. I t ' s t h e a r e a d e f i n e d w i t h i n t h e 

d i m e n s i o n s o f t h e s e two a r r o w s a t t h e t o p ? 

A. Yes. 

Q. When you p r o j e c t t h a t d i s t a n c e down on y o u r 

s t r u c t u r e map, y o u ' l l see a change i n s t r u c t u r e a t 

b o t h t h e n o r t h and t h e s o u t h ends o f t h e u n i t ? 

A. Yes. 

Q. T e l l us s o m e t h i n g a b o u t t h i s o i l - w a t e r 

c o n t a c t . You've marked t h a t on t h e c r o s s - s e c t i o n ? 

A. Yes. I t ' s a t a p p r o x i m a t e l y 2,215 f e e t 

s ubsea, and i t was p i c k e d i n a l l t h e w e l l s . There 

were 180 w e l l s t h a t were used f o r l o g a n a l y s i s . T h i s 

i s i n t h e two u n i t s f o r t h e t e c h n i c a l s t u d y t h a t was 

done f o r b o t h t h e Ea s t and t h e West U n i t . I t was 
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p i c k e d on t h o s e w e l l s . 

Q. The t a r g e t zone f o r t h e w a t e r f l o o d i s g o i n g 

t o be what a r e a t h e n as shown on t h e c r o s s - s e c t i o n ? 

A. I t w i l l be t h e a r e a between t h e t o p o f y o u r 

Paddock and t h e o i l - w a t e r c o n t a c t i n t h e Paddock 

f o r m a t i o n . 

Q. L e t ' s see what t h i s l o o k s l i k e when we go 

e a s t - w e s t , E x h i b i t 15. 

A. E x h i b i t 15 i s an e a s t - w e s t s t r u c t u r a l 

c r o s s - s e c t i o n hung on t h e same datum o f minus 1,000 

f e e t . I t has d e s i g n a t e d t h e same f o r m a t i o n s , y o u r San 

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

y o u r G l o r i e t a , t h e t o p o f y o u r Paddock f o r m a t i o n , t h e 

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

c r o s s - s e c t i o n , you w i l l see t h i s e x t e n d s t h r o u g h t h e 

p r o p o s e d E a s t U n i t , t h r o u g h y o u r West U n i t , and o f f 

t h e s t r u c t u r e t o t h e w e s t . 

Q. S t a r t on t h e f a r l e f t a t t h e A, w h i c h w i l l 

be t h e w e s t s i d e o f t h e s t r u c t u r e ? 

A. Which w i l l be t h e west s i d e , y e s . 

Q. And t a k e us t o t h e p o i n t on t h e 

c r o s s - s e c t i o n where we h i t t h e p o l i t i c a l b o u n d a r y 

between t h e T e x a c o - o p e r a t e d u n i t and t h e p r o p o s e d 

P h i l l i p s u n i t . T h a t ' s d e s i g n a t e d by t h e p o i n t on t h e 

c r o s s - s e c t i o n where you have t h e a r r o w s g o i n g i n t h e 
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o p p o s i t e d i r e c t i o n s . T h a t ' s t h e p o i n t o f t h e 

p o l i t i c a l b o u n d a r y between t h e two o p e r a t i o n s ? 

A. Yes, t h a t i s . You s t a r t w i t h y o u r 

C o n t i n e n t a l S t a t e 35-11 W e l l , w h i c h was n o t p r o d u c t i v e 

i n t h e Paddock. I t was d r y and abandoned, and i t i s 

o f f s t r u c t u r e i n o u r Paddock f o r m a t i o n . 

Then as you come w e s t , you come u p s t r u c t u r e 

i n t o S e c t i o n 36, w h i c h you can see i n t h e West U n i t , 

S e c t i o n 36 i s t h e t o p o f y o u r s t r u c t u r e . 

Then --

Q. As you go t h e n f a r t h e r e a s t , you come t o a 

p o i n t o f s i g n i f i c a n c e f o r you as a g e o l o g i s t i n 

c h a n g i n g t h e s t r u c t u r e ? 

A. No. The b o u n d a r y i s r e a l l y n o t s i g n i f i c a n t 

g e o l o g i c a l l y . 

Q. Not between you and Texaco? 

A. Not between t h e Texaco u n i t and t h e 

p r o p o s e d P h i l l i p s u n i t . 

Q. When you go f a r t h e r e a s t , t h o u g h , t o g e t 

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

b o u n d a r y t h e r e ? 

A. Yes. As you go f u r t h e r e a s t , you a r e , once 

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

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

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

Q. L e t ' s go now f i n a l l y t o t h e i s o p a c h t h a t 

was a l r e a d y i n t r o d u c e d . I t ' s E x h i b i t No. 4. T h i s i s 

t h e i s o p a c h o f what? 

A. T h i s i s t h e n e t pay i s o p a c h o f t h e Paddock 

r e s e r v o i r , t h e main Paddock r e s e r v o i r as seen i n t h e 

Ea s t U n i t . 

Q. What i s t h e c r i t e r i a f o r d e t e r m i n i n g n e t 

pay? 

A. I t i s c o n t r i b u t i n g t o y o u r p r o d u c t i o n . I t 

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

c o n t r i b u t i n g t o y o u r p r o d u c t i o n . 

Q. D i d you use a n e t pay p o r o s i t y c u t o f f o f 

some number o r some v a l u e ? 

A. Yes, we d i d . A l l t h a t was d e t e r m i n e d by 

t h e g e o l o g i c c o m m i t t e e , and i t ' s p u b l i s h e d i n t h e 

November 1990 r e p o r t . 

Q. So t h e r e was w i d e l y a c c e p t e d agreement 

a b o u t how t o c o n s t r u c t t h e map and what v a l u e s t o use 

i n t h a t c o n s t r u c t i o n ? 

A. Yes. 

Q. What does t h i s show you as a g e o l o g i s t ? 

A. What t h i s shows — once a g a i n , t h e u n i t 

o u t l i n e s a r e d e s i g n a t e d on t h e map. What t h i s shows 

i s t h a t t h e e x t e n t o f t h e p r o d u c t i v e a r e a c o i n c i d e s 
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w i t h o u r u n i t b o u n d a r y t o t h e n o r t h , s o u t h , and e a s t , 

w i t h i n t h e E a s t U n i t . 

I t a l s o shows t h e n e t pay w i t h i n t h e East 

U n i t r a n g e s f r o m 5 f e e t t o 138 f e e t o f pay w i t h an 

av e r a g e o f 58 f e e t . 

The o t h e r t h i n g t h a t i t shows i s t h e 

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

Vacuum G l o r i e t a West U n i t . 

Q. Do you have an o p i n i o n as a g e o l o g i s t as t o 

w h e t h e r i t ' s g e o l o g i c a l l y f e a s i b l e t o w a t e r f l o o d t h i s 

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

A. Yes. From t h e s t r a t i g r a p h i c work t h a t was 

done i n t h e a r e a and f r o m t h e c r o s s - s e c t i o n s , you can 

see t h a t t h e r e i s l a t e r a l c o n t i n u i t y i n y o u r Upper 

Paddock f o r m a t i o n . And we f e e l f r o m t h a t and f r o m o ur 

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

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

MR. KELLAHIN: T h a t c o n c l u d e s any 

e x a m i n a t i o n o f Mi s s T i s d a l e . 

We move t h e i n t r o d u c t i o n o f h e r E x h i b i t s 13 

t h r o u g h 15. 

EXAMINER CATANACH: E x h i b i t s 13 t h r o u g h 15 

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

EXAMINATION 

BY EXAMINER CATANACH: 
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Q. Mi s s T i s d a l e , d i d you examine t h e Lower 

Paddock w i t h i n t h e u n i t ? 

A. I p e r s o n a l l y d i d n o t examine t h e Lower 

Paddock. I t was examined i n t h e t e c h n i c a l r e p o r t 

d a t e d November 1990, and i t was d e t e r m i n e d t h a t t h e 

Paddock was p r i m a r i l y p r o d u c t i v e i n t h e West U n i t , and 

t h u s t h a t p r o d u c t i o n w o u l d be i n c l u d e d i n t h e West 

U n i t and n o t t h e E a s t U n i t . 

Q. So i s i t a l s o y o u r o p i n i o n t h a t t h e Lower 

Paddock i s p r o b a b l y n o t c o n t i n u o u s o v e r t h e Ea s t U n i t ? 

A. Yes, i t i s n o t c o n t i n u o u s . I t i s n o t 

p r e s e n t i n t h e f a r e a s t e r n p o r t i o n , o r i t does n o t 

have p o r o s i t y and p e r m e a b i l i t y i n t h e f a r e a s t e r n 

p o r t i o n . I n t h e w e s t e r n p o r t i o n , i t does n o t appear 

t o be c o n t i n u o u s . 

EXAMINER CATANACH: I d o n ' t have any 

f u r t h e r q u e s t i o n s , Mr. K e l l a h i n . 

MR. KELLAHIN: C a l l a t t h i s t i m e Mr. H a l l . 

Mr. H a l l i s P h i l l i p s ' landman i n c h a r g e and 

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

PAUL HALL, 

t h e w i t n e s s h e r e i n , a f t e r h a v i n g been f i r s t d u l y sworn 

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

EXAMINATION 

BY MR. KELLAHIN: 
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Q. Mr. H a l l , w o u l d you 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 name i s P a u l H a l l . I'm an a r e a landman 

f o r P h i l l i p s P e t r o l e u m Company. 

Q. On p r i o r o c c a s i o n s have you t e s t i f i e d 

b e f o r e t h e D i v i s i o n i n t h a t c a p a c i t y ? 

A. No, s i r , I have n o t . 

Q. Gi v e us a summary o f 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 and y o u r employment e x p e r i e n c e as a 

p e t r o l e u m landman. 

A. I have a d e g r e e i n b u s i n e s s a d m i n i s t r a t i o n 

f r o m C e n t r a l S t a t e U n i v e r s i t y i n Edmond, Oklahoma. I 

am a C e r t i f i e d P r o f e s s i o n a l Landman t h r o u g h t h e 

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

Landmen. I have w o r k e d f o r 17 y e a r s as a landman f o r 

P h i l l i p s P e t r o l e u m Company. I have e x t e n s i v e 

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

t h e Rocky M o u n t a i n a r e a . 

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

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

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

A. Yes, s i r . 

Q. And have you done t h a t ? 

A. Yes, s i r . 

MR. KELLAHIN: We t e n d e r Mr. H a l l as an 
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e x p e r t p e t r o l e u m landman. 

EXAMINER CATANACH: Mr. H a l l i s so 

q u a l i f i e d . 

Q. (BY MR. KELLAHIN) L e t me t u r n y o u r 

a t t e n t i o n , s i r , t o E x h i b i t No. 16. I d e n t i f y t h a t f o r 

us . 

A. T h i s i s t h e u n i t agreement as has been 

n e g o t i a t e d w i t h t h e w o r k i n g i n t e r e s t owners i n t h e 

p r o p o s e d Vacuum G l o r i e t a E a s t U n i t . 

Q. A t t a c h e d t o t h a t u n i t agreement have you 

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

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

A. The o w n e r s h i p i n E x h i b i t B shows t h e 

o w n e r s h i p o f t h e w o r k i n g i n t e r e s t owners by t r a c t 

w i t h i n t h e u n i t a r e a . The E x h i b i t C t h a t i s a t t a c h e d 

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

a l l phases o f t h e u n i t . 

Q. Have you used a u n i t f o r m , Mr. H a l l , t h a t 

i s a c c e p t e d by t h e Commissioner o f P u b l i c Lands f o r 

t h e u n i t i z a t i o n o f s t a t e o i l and gas l e a s e s ? 

A. I t i s t h e s t a t u t o r y u n i t f o r m . 

Q. I s t h i s a f o r m a t used f o r v o l u n t a r y u n i t 

a g r e e m e n t s c o n s i s t i n g o f a l l S t a t e o f New Mexi c o o i l 

and gas l e a s e s ? 

A. Yes, s i r , i t i s . 
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Q. Have you had t h i s agreement and t h e 

s u p p o r t i n g d o c u m e n t a t i o n s u b m i t t e d t o t h e Commissioner 

o f P u b l i c Lands i n o r d e r t o o b t a i n t h e i r p r e l i m i n a r y 

a p p r o v a l o f t h e p r o j e c t ? 

A. Yes, s i r , i t has been. 

Q. Have t h e y done so? 

A. They have a p p r o v e d i t . 

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

commitment o f t h e i n t e r e s t owners t o t h e u n i t ? 

A. C u r r e n t l y a t t h i s d a t e and t i m e , we have, 

o u t o f t h e n i n e w o r k i n g i n t e r e s t owners, we have e i g h t 

o f them t h a t we have s i g n a t u r e pages i n hand, and we 

have a l e t t e r o f a s s u r a n c e o f e x e c u t i o n f r o m t h e 

r e m a i n d e r . We a l s o have e x e c u t e d s i g n a t u r e pages f r o m 

t h e o v e r r i d i n g r o y a l t y i n t e r e s t . 

Q. I s t h e method o f t r a c t p a r t i c i p a t i o n 

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

a p p r o v e d by t h e w o r k i n g i n t e r e s t owners t h a t Mr. 

Ma b e r r y has d i s c u s s e d w i t h us e a r l i e r t h i s m o r n i n g ? 

A. I t i s t h e same. 

Q. L e t ' s t u r n now t o E x h i b i t No. 17. I d e n t i f y 

and d e s c r i b e what t h i s document i s . 

A. T h i s i n s t r u m e n t i s t h e u n i t o p e r a t i n g 

agreement f o r t h e Vacuum G l o r i e t a E a s t U n i t w h i c h has 

been n e g o t i a t e d w i t h t h e w o r k i n g i n t e r e s t owners. 
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Q. What i s t h e c u r r e n t s t a t u s o f commitment o f 

t h e i n t e r e s t owners t o t h e o p e r a t i n g agreement? 

A. I t i s u n i f o r m w i t h t h e u n i t a greement. 

Q. The u n i t agreement and t h i s u n i t o p e r a t i n g 

a g reement t h e n have been i n t e g r a t e d i n such a f a s h i o n 

t h a t t h e y w i l l f u n c t i o n t o g e t h e r ? 

A. Yes, t h e y have. 

Q. What i s t h e s t a t u s o f t h e i n t e r e s t owners' 

commitment t o t h e o p e r a t i n g agreement? 

A. The s t a t u s t h e r e a g a i n i s we have e x e c u t e d 

s i g n a t u r e pages f r o m e i g h t o f t h e w o r k i n g i n t e r e s t 

o w ners, and we a l s o have r e c e i v e d l e t t e r a s s u r a n c e 

f r o m t h e r e m a i n d e r t h a t i t w i l l be e x e c u t e d i n t h e 

n e a r f u t u r e . 

Q. L e t ' s t u r n now t o E x h i b i t 18 and have you 

i d e n t i f y and d e s c r i b e E x h i b i t 18. 

A. T h i s i s t h e l e t t e r o f a p p r o v a l g r a n t i n g 

p r e l i m i n a r y a p p r o v a l f o r t h e Vacuum G l o r i e t a E ast U n i t 

f r o m t h e Commissioner o f P u b l i c Lands f o r t h e S t a t e o f 

New M e x i c o . 

Q. The p r e l i m i n a r y a p p r o v a l l e t t e r shows 

changes t o be made i n t h e d o c u m e n t a t i o n b e g i n n i n g on 

page 2. I t s e t s f o r t h l e t t e r e d p a r a g r a p h s t o make 

c e r t a i n changes i n t h e documents? 

A. A l l o f t h e r e q u e s t s i n s o f a r as E x h i b i t A 
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and B a r e i n v o l v e d w i t h t h e u n i t agreement have been 

made and c o r r e c t e d and s u b m i t t e d so i n t h e i n s t r u m e n t 

h e r e as E x h i b i t 16. 

Q. Those s i m p l y amounted t o c l e r i c a l changes 

i n t h e document? 

A. J u s t c l e r i c a l . 

Q. L e t ' s go now t o t h e l a s t e x h i b i t , E x h i b i t 

19. I d e n t i f y and d e s c r i b e t h a t d i s p l a y f o r us. 

A. We a r e i n d i c a t i n g on t h i s s c h e d u l e h e r e o f 

t h e p a r t i e s t h a t a r e w o r k i n g i n t e r e s t owners and t h e 

o v e r r i d i n g r o y a l t y i n t e r e s t owners. I t i s meant t o 

i n d i c a t e t h e p a r t i e s t h a t have e x e c u t e d t h e agreements 

t o d a t e , b e i n g t h e u n i t and u n i t o p e r a t i n g a greements 

f o r t h e Vacuum G l o r i e t a E a s t U n i t . 

And as y o u ' l l n o t e , M a r a t h o n has s e n t us 

w r i t t e n c o n f i r m a t i o n t h e y w i l l e x e c u t e i n t h e nea r 

f u t u r e . 

Q. Give us a summary o r a sense o f t h e t i m e 

and e f f o r t t h a t was expended i n o r d e r t o r e a c h t h e 

p o i n t o f unanimous agreement t o t h e p r o j e c t a r e a . 

A. J u s t s o l e l y i n s o f a r as t h e agreements 

i t s e l f a r e i n v o l v e d , i t has t a k e n a p p r o x i m a t e l y , I 

w o u l d say, 12 — w e l l , a b o u t 10 months, s i n c e t h e l a s t 

p a r t o f December l a s t y e a r . 

MR. KELLAHIN: Th a t c o n c l u d e s my 
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e x a m i n a t i o n o f Mr. H a l l . 

We move t h e i n t r o d u c t i o n o f h i s E x h i b i t s 16 

t h r o u g h 19. 

EXAMINER CATANACH: E x h i b i t s 16 t h r o u g h 19 

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

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. H a l l , a l e t t e r o f a s s u r a n c e i s n o t 

b i n d i n g on anybody, i s i t ? 

A. We have been a s s u r e d t h a t t h e y w i l l 

e x e c u t e . They have had a p r o b l e m i n s o f a r as number o f 

t h e i r management, and employees have been t i e d up 

w o r k i n g on t h e i r b u d g e t i n g f o r n e x t y e a r , and t h e y 

have a s s u r e d us t h a t i t w i l l be e x e c u t e d and s u b m i t t e d 

p r i o r t o t h e a p p r o v a l by t h e OCD o f t h e u n i t i z a t i o n . 

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

Mr. K e l l a h i n . 

MR. KELLAHIN: T h a t c o n c l u d e s o u r 

p r e s e n t a t i o n o f t h i s c ase, Mr. Examiner. 

EXAMINER CATANACH: We d i d n ' t r e a l l y go 

o v e r t h e EOR p a r t o f t h e case, b u t I assume t h a t ' s 

j u s t p a r t o f t h e r e q u e s t ? 

MR. KELLAHIN: Yes, s i r . I t s h o u l d be a 

m a t t e r o f r o u t i n e f o r a new p r o j e c t l i k e t h i s where 

t h e r e i s no e x p a n s i o n o f e x i s t i n g p r o j e c t . T h a t i s 
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p a r t o f o u r r e q u e s t . I t ' s c o n t a i n e d i n d e t a i l i n t h e 

a p p l i c a t i o n , b u t we t h o u g h t t h a t was n o t n e c e s s a r y t o 

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

g i v e n a t t h i s p o i n t . 

EXAMINER CATANACH: Okay. Can I g e t a 

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

t h i s case? 

MR. KELLAHIN: Yes, s i r . They w i l l be 

p r e t t y smooth. 

EXAMINER CATANACH: I s t h e r e a n y t h i n g 

e l s e ? T here b e i n g n o t h i n g f u r t h e r , Cases 10845 and 

10846 w i l l be t a k e n u n d e r a d v i s e m e n t . 

CUMBRE COURT REPORTING 
P.O. BOX 9262 

SANTA FE, NEW MEXICO 87504-9262 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2 3 

24 

25 

64 

CERTIFICATE OF REPORTER 

STATE OF NEW MEXICO ) 

) ss . 

COUNTY OF SANTA FE ) 

I , Deborah O'Bine, C e r t i f i e d S h o r t h a n d 

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

caused my n o t e s t o be t r a n s c r i b e d u n d e r my p e r s o n a l 

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

t r u e and a c c u r a t e r e c o r d 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 . 

o r employee o f any o f t h e p a r t i e s o r a t t o r n e y s 

i n v o l v e d i n t h i s m a t t e r and t h a t I have no p e r s o n a l 

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

I FURTHER CERTIFY t h a t I am n o t a r e l a t i v e 

WITNESS MY HAND AND SEAL, O c t o b e r 16, 1993. 

DEBORAH O'BINE 
CCR No. 63 

Oi! Conservation Division 
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