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EXAMINER STOGNER: C a l l n e x t case, No. 

103 99. 

MR. STOVALL: A p p l i c a t i o n o f Conoco, I n c . , 

f o r a h i g h a n g l e / h o r i z o n t a l d i r e c t i o n a l d r i l l i n g p i l o t 

p r o j e c t and an u n o r t h o d o x o i l w e l l l o c a t i o n , Eddy 

County, New Mexico. 

EXAMINER STOGNER: C a l l f o r appearances. 

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

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

K e l l a h i n and Aubrey, 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 , and I have t h r e e w i t n e s s e s t o be sworn. 

EXAMINER STOGNER: Are t h e r e any o t h e r 

appearances? 

MR. CROSS: Mr. Examiner, I'm Dean Cross, 

f r o m t h e law f i r m o f Losee, Carson, Haas & C a r r o l l . 

I'm a p p e a r i n g on b e h a l f o f Yates P e t r o l e u m . We have 

no w i t n e s s e s o r e x h i b i t s a t t h i s t i m e , however we 

woul d l i k e t o o b t a i n c o p i e s o f t h e e x h i b i t s s u b m i t t e d 

t o d a y . 

MR. KELLAHIN: Here's a s e t . 

MR. CROSS: A l l r i g h t . Thank you. 

EXAMINER STOGNER: Are t h e r e any o t h e r 

appearances? 

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. 
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1 MR. KELLAHIN: Mr. Examiner, I would l i k e 

2 t o c a l l our g e o l o g i c w i t n e s s f i r s t , Mr. B i l l H a r d i e . 

3 W e ' l l commence Mr. H a r d i e ' s t e s t i m o n y , Mr. Examiner, 

4 w i t h E x h i b i t No. 6 i n t h e e x h i b i t book. 

5 WILLIAM E. HARDIE 

6 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 

7 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 : 

8 EXAMINATION 

9 BY MR. KELLAHIN: 

10 Q. Mr. H a r d i e , would you p l e a s e s t a t e y o u r 

11 name and o c c u p a t i o n ? 

12 A. I'm W i l l i a m E. H a r d i e . I'm a s s o c i a t e 

13 g e o l o g i s t w i t h Conoco. 

14 Q. Mr. H a r d i e , where do you r e s i d e ? 

15 A. I r e s i d e i n M i d l a n d , Texas. 

16 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 as a 

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

188 A. I have n o t . 

19 Q. Would you summarize f o r us yo u r e d u c a t i o n a l 

20 e x p e r i e n c e ? 

21 A. I have a B a c h e l o r o f Sc i e n c e degree i n 

22 g e o l o g y f r o m B a y l o r U n i v e r s i t y . 

23 Q. I n what y e a r d i d you g r a d u a t e ? 

24 A. I n 1986. And I have a Master o f Scie n c e 

25 degree i n p e t r o l e u m g e o l o g y f r o m B a y l o r U n i v e r s i t y i n 
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1990 . 

Q. Summarize f o r us 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 g e o l o g i s t , Mr. H a r d i e ? 

A. I have been employed w i t h Conoco f o r a 

l i t t l e o v e r a y e a r as a p e t r o l e u m g e o l o g i s t a s s i g n e d 

t o t h e S o u t h e a s t New Mexico a r e a . I n t h e p a s t e i g h t 

months I ' v e worked a l m o s t e x c l u s i v e l y on t h e Dagger 

Draw f i e l d . 

Q. The r e q u e s t t o d a y i s f o r a h i g h 

a n g l e / h o r i z o n t a l w e l l i n t h i s N o r t h Dagger Draw Pool? 

A . Yes, i t i s . 

Q. Have you p r o v i d e d g e o l o g i c work, i n c l u d i n g 

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

p r o p o s e d p r o j e c t by y o u r company? 

A. Yes, I have. 

MR. KELLAHIN: Mr. Examiner, we t e n d e r Mr. 

H a r d i 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 STOGNER: Mr. H a r d i e i s so 

q u a l i f i e d . 

Q. Mr. H a r d i e , l e t me d i r e c t y o u r a t t e n t i o n , 

s i r , t o E x h i b i t No. 6. B e f o r e we t a l k about t h e 

s p e c i f i c d e t a i l s , t a k e a moment and i d e n t i f y t h e 

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

i s shown on t h a t e x h i b i t . 

A. E x h i b i t No. 6 i s a map o f t h e N o r t h Dagger 

HUNNICUTT REPORTING 
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Draw P o o l . The y e l l o w areas a r e t h e acreage o p e r a t e d 

by Conoco. The p r o p o s e d h o r i z o n t a l w e l l l o c a t i o n i s 

near t h e t o p o f t h e map, i n t h e n o r t h w e s t q u a r t e r o f 

S e c t i o n 17. 

T h i s map i s a c t u a l l y a c o m b i n a t i o n o f two 

c o n t o u r maps; f i r s t o f a l l a s t r u c t u r a l map, shown 

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

Cis c o C h o r i z o n . T h i s i s a g e o l o g i c a l marker near t h e 

t o p o f t h e pay zone. Those c o n t o u r s show t h a t t h e 

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

Dagger Draw P o o l . 

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

d o l o m i t e w i t h i n t h a t same C h o r i z o n , and t h e y show 

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

n o r t h e a s t p o r t i o n o f t h e map, and t h a t i t t h i n s away 

f r o m t h a t on e i t h e r s i d e . The d o l o m i t e w i t h i n N o r t h 

Dagger Draw i s what t h e r e s e r v o i r i s d e v e l o p e d i n . 

Q. Can you a p p r o x i m a t e , Mr. H a r d i e , where t h e 

N o r t h Dagger Draw s o u t h e r n boundary i s , a d j a c e n t t o 

t h e a rea i d e n t i f i e d by t h e D i v i s i o n as t h e South 

Dagger Draw Pool? 

A. I'm s o r r y , c o u l d you r e p h r a s e t h a t ? 

Q. Yeah. Do you know where t h e p o o l l i m i t s 

a r e f o r t h e p o o l i t s e l f , when we move t o t h e south? 

A. I'm n o t p o s i t i v e , b u t I b e l i e v e i t ' s a t t h e 

HUNNICUTT REPORTING 
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b o t t o m o f t h i s map, w h i c h would be t h e n o r t h e r n p a r t 

o f Township 20 South. 

Q. When we l o o k , t h e n , a t y o u r d i s p l a y , we're 

l o o k i n g a t t h e area b e i n g d e v e l o p e d under t h e N o r t h 

Dagger Draw P o o l Rules? 

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

Q. Are you f a m i l i a r w i t h what t h e s p a c i n g 

r e q u i r e m e n t i s f o r development o f t h e N o r t h Dagger 

Draw Pool? 

A. Yes, I am. We a r e a l l o w e d t o produce up t o 

700 b a r r e l s a day f o r each 160-acre p r o r a t i o n u n i t . 

We can do t h a t w i t h any c o m b i n a t i o n o f w e l l s as l o n g 

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

1 60-acre p r o r a t i o n u n i t . 

Q. Give us a q u i c k summary o f t h e b a s i c 

g e o l o g i c c h a r a c t e r i s t i c s you f i n d i n t h e N o r t h Dagger 

Draw. 

A. The r e s e r v o i r i t s e l f , s i n c e i t i s de v e l o p e d 

w i t h i n t h e d o l o m i t e , has a w e s t e r n e x t e n t w h i c h 

c o i n c i d e s w i t h t h e ze r o c o n t o u r l i n e on t h e map. As 

we move t o t h e e a s t , t h e r e s e r v o i r g e t s deeper and 

deeper so t h a t i t s e a s t e r n l i m i t i s c o n t r o l l e d by 

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

o c c u r s somewhere between t h e -4200 f o o t c o n t o u r and 

t h e -4300 f o o t c o n t o u r , shown i n r e d . 
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Q. Are you a b l e t o i d e n t i f y a s p e c i f i c 

o i l / w a t e r c o n t a c t i n t h e N o r t h Dagger Draw a t t h i s 

p o i n t ? 

A. The r e s e r v o i r i t s e l f i s h i g h l y 

t r a n s i t i o n a l , and i t produces m o s t l y o i l a t t h e upper 

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

p o r t i o n . There i s no w a t e r - f r e e p r o d u c t i o n anywhere 

i n t h e f i e l d . 

Q. D e s c r i b e t h e r e s e r v o i r and how t h e 

h y d r o c a r b o n s a r e t r a p p e d or p l a c e d i n t h e r e s e r v o i r ? 

A. The r e s e r v o i r i t s e l f i s a p r e f e r e n t i a l l y 

d o l o m i t i z e d c a r b o n a t e m a r g i n b u i l d - u p . I t i s encased 

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

t r a n s i t i o n t o impermeable l i m e s t o n e . The downdip 

l i m i t o f t h e r e s e r v o i r , a g a i n i s c o n t r o l l e d by 

e x c e s s i v e w a t e r p r o d u c t i o n . 

Q. W i t h i n t h i s d o l o m i t e , do you f i n d t h a t t h e 

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

i n t e r v a 1 ? 

A. They a r e n o t . The h y d r o c a r b o n s or t h e 

n a t u r e o f t h e r e s e r v o i r i s v e r y h e t e r o g e n e o u s . We 

f i n d a r e a s of t h e f i e l d t h a t have h i g h e r o i l / w a t e r 

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

Q. Can you, f r o m w e l l t o w e l l , on w e l l s t h a t 

a r e 40 a c r e s a p a r t , i d e n t i f y t h e same p r o d u c t i v e 
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i n t e r v a l f o r each o f t h e s e w e l l s ? 

A. I n a g e n e r a l sense, we have t h e same 

p r o d u c t i v e i n t e r v a l , a l t h o u g h no two w e l l s a r e 

c o m p l e t e d i n t h e e x a c t same s t r a t i g r a p h i c i n t e r v a l . 

Q. What t o o l s do you u t i l i z e as a g e o l o g i s t t o 

h e l p you i d e n t i f y t h e zones t h a t may be p r o d u c t i v e ? 

A. We use a s t a n d a r d s e t o f o p e n - h o l e l o g s , 

p o r o s i t y l o g s , r e s i s t i v i t y l o g s , b u t more i m p o r t a n t l y 

we use an a c o u s t i c i m a g i n g l o g w h i c h shows us where 

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

i n t h e f i e l d f o r each w e l l can be d i r e c t l y r e l a t e d t o 

t h e number o f t h e s e v u g g u l a r zones t h a t a w e l l 

e n c o u n t e r s . 

Q. When we l o o k a t t h e n o r t h e a s t q u a r t e r o f 

S e c t i o n 17, t h a t w ould be t h e s p a c i n g u n i t i n w h i c h 

you d e s i r e t o d r i l l t h e h o r i z o n t a l w e l l ? 

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

Q. What i s t h e s t a t u s o f t h e development of 

t h a t 160 a c r e s a t t h i s p o i n t , w i t h N o r t h Dagger Draw 

w e l l s ? 

A. At t h i s p o i n t t h e r e ' s one p r o d u c i n g w e l l i n 

t h a t p r o r a t i o n u n i t , t h e Jenny Com # 1 . I t c u r r e n t l y 

p r o d u ces between 40 and 50 b a r r e l s o f o i l per day. 

Q. What about t h e o t h e r w e l l ? 

A. The o t h e r w e l l i s abandoned. I t was 
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p r o d u c e d and d e p l e t e d and p l u g g e d . 

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

t h i s 160 a c r e s t o t e s t t h e h o r i z o n t a l c o n c e p t i n t h i s 

r e s e r v o i r ? 

A. There i s n ' t any r e a l s p e c i f i c g e o l o g i c a l 

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

h o r i z o n t a l w e l l i n Dagger Draw a p p l i e s t o t h e e n t i r e 

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

i t has w i t h i n i t two a d j a c e n t 40-acre b l o c k s a v a i l a b l e 

f o r d r i l l i n g , and t h a t ' s one o f t h e r e q u i s i t e s f o r a 

h o r i z o n t a l w e l l . You have t o have two a d j a c e n t b l o c k s 

so you can a c h i e v e t h e n e c e s s a r y l a t e r a l l e n g t h . 

The o t h e r r e q u i r e m e n t i s t h a t t h e p r o r a t i o n 

u n i t n o t be making i t s 700 a day a l l o w a b l e , i n f a c t i t 

needs t o be making much l e s s t h a n t h a t , and t h i s one 

c u r r e n t l y makes a p p r o x i m a t e l y 50 b a r r e l s a day from 

t h e Jenny Com, l e a v i n g 650 b a r r e l s a day o f u n c a p t u r e d 

a l l o w a b l e . 

Q. L e t ' s t u r n t o E x h i b i t 7. 

A. E x h i b i t 7 i s a c r o s s - s e c t i o n t h a t ' s l o c a t e d 

back on E x h i b i t 6. I f you l o o k back i n S e c t i o n 17, 

t h e green-dashed l i n e l a b e l e d A - A ' , i s t h e l o c a t i o n 

o f t h e c r o s s - s e c t i o n i n E x h i b i t 7. 

The c r o s s - s e c t i o n i t s e l f r u n s p a r a l l e l t o 

t h e p r o p o s e d h o r i z o n t a l w e l l . I ' v e p l a c e d t h e 
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p r o p o s e d h o r i z o n t a l w e l l on t h i s c r o s s - s e c t i o n , b u t we 

need t o keep i n mind t h a t i t d o e s n ' t e x a c t l y e x i s t i n 

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

n o r t h o f t h i s c r o s s - s e c t i o n . 

I ' v e i n c l u d e d t h i s c r o s s - s e c t i o n f o r t h e 

p r i m a r y purpose o f showing w h i c h p a r t o f t h e Cisco 

r e s e r v o i r we i n t e n d t o p e n e t r a t e w i t h a h o r i z o n t a l 

w e l l . A t Conoco, we've b r o k e n t h e C i s c o down i n t o 

f o u r u n i t s , and t h e s e a r e shown on t h e c r o s s - s e c t i o n . 

The C i s c o A i s a c t u a l l y j u s t t h e t o p o f t h e 

Ci s c o f o r m a t i o n . The p r i m a r y p r o d u c i n g h o r i z o n i s t h e 

Ci s c o C zone, w h i c h l a b e l e d on t h e c r o s s - s e c t i o n . The 

pr o p o s e d h o r i z o n t a l w e l l w i l l p e n e t r a t e t h e upper 

p o r t i o n o f t h e Ci s c o C zone i n S e c t i o n 17. 

Q. Why have you n o t chosen t o p e n e t r a t e , w i t h 

t h e h o r i z o n t a l p o r t i o n o f t h e w e l l , t h e e n t i r e Cisco C 

i n t e r v a l ? 

A. A t t h i s l o c a t i o n , we a r e i n t h e downdip 

p o r t i o n o f t h e r e s e r v o i r , and t h e l o w e r p o r t i o n o f t h e 

C and t h e downdip p o r t i o n s o f t h e r e s e r v o i r has v e r y 

h i g h w a t e r c u t s , and we a r e s e e k i n g t o a v o i d t h o s e 

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

f r o m t h e r e s e r v o i r . 

Q. I s t h e r e any s i g n i f i c a n c e t o t h i s 

p a r t i c u l a r o r i e n t a t i o n and a n g l e o f t h e w e l l ? 
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A. The o r i e n t a t i o n t h a t we've chosen i s t o 

d r i l l t h e w e l l i n an u p d i p d i r e c t i o n . Our g o a l i s t o 

t r a v e r s e t h e upper p o r t i o n o f t h e C i s c o C, and by 

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

b o r e h o l e i n t h e b e t t e r p a r t o f t h e o i l column. 

I f , f o r example, we chose t o go t h e o t h e r 

d i r e c t i o n and d r i l l downdip and our g o a l was t o 

t r a v e r s e t h e upper s e c t i o n , t h e n we would s t a r t h i g h 

i n t h e C i s c o C, b u t by t h e t i m e we g o t t o t h e b o t t o m 

o f t h e t a r g e t zone, we would be w e l l w i t h i n t h e h i g h 

w a t e r c u t p a r t o f t h e r e s e r v o i r . 

Q. L e t ' s t u r n now, Mr. H a r d i e , t o E x h i b i t No. 

8 . 

A. E x h i b i t No. 8 i s an a c o u s t i c i m a g i n g l o g 

f r o m one o f t h e w e l l s i n t h e N o r t h Dagger Draw Pool 

r e c e n t l y d r i l l e d by Conoco. I t ' s t h e Lodewick "A" Com 

#3 . 

Q. Where i s t h a t w e l l l o c a t e d ? 

A. I f I c o u l d r e f e r you back t o E x h i b i t 6, 

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

i n S e c t i o n 19. 

Back t o E x h i b i t No. 8. An a c o u s t i c i m a g i n g 

l o g i s made up o f t h r e e t r a c t s . The t r a c t on t h e l e f t 

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

o f t h o s e c a l i p e r s 90 degrees opposed. On t h e r i g h t 
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a r e two i m a g i n g t r a c t s , one o f them d e r i v e d f r o m 

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

t i m e . They b a s i c a l l y j u s t r e i n f o r c e each o t h e r . 

Each o f t h e s e t r a c t s p r o v i d e us w i t h an 

image o f t h e b o r e h o l e . I t ' s as i f you had s p l i t t h e 

b o r e h o l e open and l a i d i t f l a t , so t h a t y o u ' r e l o o k i n g 

a t a l l 360 degrees o f t h e b o r e h o l e . 

The d a r k areas on t h i s l o g i n d i c a t e g r o s s 

v u g g u l a r d evelopment. The r e s e r v o i r i t s e l f i s 

composed o f an i n t e r c r y s t a l 1 i n e p o r o s i t y d e v e l o p e d i n 

t h e d o l o m i t e . I t ' s f a i r l y t i g h t i n t h e m a t r i x and 

anywhere f r o m z e r o t o s i x p e r c e n t p o r o s i t y . So, i n 

o r d e r t o produce f r o m t h e Ci s c o r e s e r v o i r , you have t o 

have t h e g r o s s v u g g u l a r d o l o m i t e d e v e l o p e d i n o r d e r t o 

add t o t h a t p o r o s i t y . I t adds up t o s i x p e r c e n t t o 

t h e m a t r i x p o r o s i t y . 

T h i s l o g shows two v u g g u l a r zones, 

a p p r o x i m a t e l y 25 f e e t i n t h i c k n e s s . These zones a re 

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

t h e y o c c u r randomly t h r o u g h o u t t h e d o l o m i t e r e s e r v o i r . 

Q. For what purpose have you used t h i s l o g ? 

A. We use t h i s l o g t o i d e n t i f y t h o s e c o a r s e 

v u g g u l a r zones, so t h a t we can know where t o p e r f o r a t e 

each o f t h e w e l l s . 

Q. How does t h i s h e l p you i n any way i n t h e 
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h o r i z o n t a l w e l l concept? 

A. Looking a t the v a r i o u s a c o u s t i c imaging 

logs t h a t we've r u n , i t ' s very apparent t h a t these 

vuggular zones are randomly developed. T h e r e f o r e , 

i t ' s a matter of l u c k as t o how many of these zones 

you encounter w i t h a v e r t i c a l w e l l b o r e . By i n c r e a s i n g 

the amount of exposure t o the r e s e r v o i r w i t h a 

h o r i z o n t a l w e l l , we s t a t i s t i c a l l y improve our chances 

of e n c o u n t e r i n g more of these vuggular zones and 

t h e r e f o r e can more e f f i c i e n t l y produce from the 

r e s e r v o i r . 

Q. I would d i r e c t your a t t e n t i o n t o E x h i b i t 

9. Would you 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. E x h i b i t 9 i s more or l e s s a summary of the 

concept of d r i l l i n g a h o r i z o n t a l w e l l i n the North 

Dagger Draw Pool. I t ' s a conceptual c r o s s - s e c t i o n , 

and i n i t I show the Cisco Dolomite r e s e r v o i r . 

The upper p o r t i o n of i t i s shaded green, 

and then i t grades downward t o a blue shading. This 

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

the o i l - t o - w a t e r t r a n s i t i o n , producing mostly o i l a t 

the t o p , mostly water a t the bottom. 

The i r r e g u l a r l y shaped cross-hatched areas 

c o n c e p t u a l l y i l l u s t r a t e the vuggular zones t h a t are 
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ran d o m l y d i s t r i b u t e d t h r o u g h t h e r e s e r v o i r . 

The t h r e e w e l l s I ' v e shown on t h e r e a r e 

h y p o t h e t i c a l c o m p l e t i o n s i n t h e r e s e r v o i r . The one on 

t h e l e f t w o uld be a t y p i c a l good p r o d u c e r f r o m Dagger 

Draw. I t e n c o u n t e r s two, p o s s i b l y t h r e e o f t h e s e vug 

systems s p r e a d t h r o u g h o u t t h e r e s e r v o i r . I t would 

p r o d u c e , p e r h a p s , 300,000 b a r r e l s o f o i l ove r i t s 

l i f e , and a l a r g e amount o f w a t e r . 

The w e l l i n t h e m i d d l e i s an example o f a 

p o o r e r p r o d u c e r . I t e n c o u n t e r e d one vug system i n t h e 

l o w e r p a r t o f t h e r e s e r v o i r , w o u l d have a cum o f about 

150- t o 190,000 b a r r e l s o f o i l , and a v e r y l a r g e 

amount o f w a t e r , perhaps a m i l l i o n b a r r e l s o f w a t e r . 

The h o r i z o n t a l w e l l shown on t h e r i g h t , 

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

o f t h e exposure o f t h e w e l l b o r e t o t h e r e s e r v o i r , we 

s t a t i s t i c a l l y i n c r e a s e our chances o f e n c o u n t e r i n g 

more o f t h e s e vug zones and t h e r e f o r e can more 

e f f e c t i v e l y and e f f i c i e n t l y p roduce f r o m t h e 

r e s e r v o i r . 

MR. KELLAHIN: That c o n c l u d e s my 

e x a m i n a t i o n o f Mr. H a r d i e , Mr. S t o g n e r . 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 6 t h r o u g h 9. 

EXAMINER STOGNER: E x h i b i t s 6 t h r o u g h 9 

w i l l be a d m i t t e d i n t o e v i d e n c e . 
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1 I ' v e g o t some g e n e r a l q u e s t i o n s t o ask once 

2 we hear f r o m e v e r y b o d y , b u t t h e q u e s t i o n s I'm g o i n g t o 

3 ask o f Mr. H a r d i e a t t h i s t i m e a r e somewhat g e n e r a l . 

4 EXAMINATION 

5 BY EXAMINER STOGNER: 

6 Q. L e t ' s go w i t h E x h i b i t 9. Do you see a 

7 c o n i n g e f f e c t i n t h i s C i s c o D o l o m i t e p r o d u c i n g 

8 i n t e r v a l when I l o o k a t t h i s E x h i b i t No. 9 and how 

9 i t ' s a r t i s t i c a l l y p u t t o g e t h e r ? 

10 A. We have one w e l l t h a t we t h i n k may have a 

11 c o n i n g e f f e c t i n i t , a l t h o u g h , as a g e n e r a l r u l e , we 

12 d o n ' t see a c o n i n g e f f e c t . One o f t h e i d e a s o f t h i s 

13 p r o j e c t i s t o a v o i d t h e t r a d i t i o n a l h i g h - w a t e r c u t s , 

14 t h a t you have i n Dagger Draw, by k e e p i n g t h e w e l l b o r e 

15 i n t h e upper p a r t o f t h e zone. So, i f you d i d have a 

16 c o n i n g e f f e c t , t h a t would s e r v e t o a l l e v i a t e t h a t . 

17 Q. You have more o f a w a t e r encroachment as 

18 opposed t o - -

19 A. E x a c t l y . 

2 0 Q. --somewhat more u n i f o r m ? 

2 1 A. Yes. 

22 Q. Your w e l l i n E x h i b i t 8, t h a t i s n o t on your 

23 c r o s s - s e c t i o n , i s i t ? 

24 A. I t i s n o t , no. The w e l l s on t h e 

25 c r o s s - s e c t i o n were t o o o l d , and we d i d n o t r u n 
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a c o u s t i c i m a g i n g l o g s on t h o s e w e l l s . 

Q. You may or may n o t have c o v e r e d t h i s . When 

I l o o k a t E x h i b i t No. 8, can I c o r r e l a t e t h e t o p o f 

t h e C i s c o A, t h e Ci s c o B and t h e Ci s c o C on t h i s 

c r o s s - s e c t i o n ? 

A. On E x h i b i t 8, w h i c h i s t h e a c o u s t i c i m a g i n g 

l o g , we're l o o k i n g a t j u s t a v e r y s m a l l p o r t i o n o f t h e 

Ci s c o C zone. The s c a l e on t h i s i s such t h a t y o u ' r e 

l o o k i n g a t o n e - f o o t i n c r e m e n t s . The e n t i r e e x h i b i t 

c o v e r s a p p r o x i m a t e l y 90 f e e t . 

Q. Then even t h e t o p o f t h e C i s c o C i s n o t 

r e p r e s e n t e d on here? 

A. No, i t ' s n o t . 

Q. Would you c a l l t h i s E x h i b i t 8 t h e upper 

p o r t i o n o f t h e Ci s c o C, t h e o i l - b e a r i n g zone or t h e 

t r a n s i t i o n a l zone i n t h e m i d d l e , o r t h e l o w e r zone i n 

t h e w a t e r ? 

A. T h i s i s f r o m an u p d i p w e l l . I t i n c l u d e s 

t h e l o w e r p a r t o f t h e upper C i s c o C. I t ' s r i g h t i n 

t h e m i d d l e . 

EXAMINER STOGNER: Okay. I have no o t h e r 

q u e s t i o n s r i g h t now o f Mr. H a r d i e , b u t maybe l a t e r , 

Mr. K e l l a h i n . 

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

MR. STOVALL: I j u s t have one q u e s t i o n more 
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f o r c u r i o s i t y . 

EXAMINATION 

BY MR. STOVALL: 

Q. Why d i d you p i c k t h e o r i e n t a t i o n , t h e 

h o r i z o n t a l d i r e c t i o n , t h i s p a r t i c u l a r one as opposed 

t o a n o t h e r ? I s t h e r e a g e o l o g i c reason? 

A. There i s n o t . That o r i e n t a t i o n was 

s e l e c t e d because i t ' s one o f t h e few a d j a c e n t 40-acre 

b l o c k s t h a t a r e open t h a t i s n o t c u r r e n t l y i n a 

p r o r a t i o n u n i t t h a t exceeds i t s a l l o w a b l e or a t l e a s t 

makes i t s a l l o w a b l e . 

A t a l a t e r d a t e , when some of t h e s e o t h e r 

p r o r a t i o n u n i t s b e g i n t o d e c l i n e , we w i l l have more 

open l o c a t i o n s a v a i l a b l e . The e a s t - w e s t , n o r t h - s o u t h 

o r i e n t a t i o n i s - -

Q. I t ' s g e o l o g i c a l l y i n s i g n i f i c a n t , i s what 

y o u ' r e s a y i n g ? 

A. E x a c t l y . 

MR. STOVALL: Okay. T h a t ' s a l l I have. 

MR. KELLAHIN: Mr. Examiner, I c a l l Mr. 

Gary F a u l . He s p e l l s h i s l a s t name F-A-U-L. 

Mr. F a u l i s a d r i l l i n g e n g i n e e r w i t h 

Conoco. 

GARY FAUL 
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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. Mr. F a u l , f o r t h e r e c o r d , 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. Gary F a u l . I'm a s e n i o r d r i l l i n g e n g i n e e r 

f o r Conoco i n i t s M i d l a n d D i v i s i o n . 

Q. T h a t ' s where you r e s i d e now, s i r ? 

A. Yes, s i r . 

Q. Have you, on p r i o r o c c a s i o n s , t e s t i f i e d as 

a d r i l l i n g 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 l 

b a c k g r o u n d , p l e a s e ? 

A. I o b t a i n e d a B.S. degree 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 McNeese S t a t e U n i v e r s i t y i n Lake 

C h a r l e s , L o u i s i a n a , and g r a d u a t e d i n 1978. 

Q. Do you h o l d any o t h e r degrees i n 

e n g i n e e r i n g ? 

A. No, I do n o t . I am a r e g i s t e r e d 

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

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

A. I n t h e s t a t e s o f L o u i s i a n a and Texas. 

Q. Summarize f o r us y o u r employment 
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e x p e r i e n c e , and p l a c e p a r t i c u l a r emphasis on y o u r 

e x p e r i e n c e as a d r i l l i n g e n g i n e e r . 

A. F i r s t two and a h a l f y e a r s o f w o r k i n g f o r 

Conoco i n Lake C h a r l e s I worked as a p r o d u c t i o n 

e n g i n e e r , and s i n c e t h a t t i m e , s i n c e 1980, I ' v e worked 

as a d r i l l i n g e n g i n e e r , b o t h onshore and o f f s h o r e , 

l a s t two y e a r s b e i n g s p e n t i n M i d l a n d , Texas. 

Q. Do you have p e r s o n a l e x p e r i e n c e i n d r i l l i n g 

h i g h - a n g l e o r d e v i a t e d w e l l s ? 

A. Yes, s i r . When I worked i n t h e o f f s h o r e 

d i v i s i o n , we d i r e c t i o n a l l y d r i l l e d w e l l s f r o m 

p l a t f o r m s and o b t a i n e d a n g l e s up t o 70 de g r e e s . 

Q. Are you f a m i l i a r w i t h t h e d r i l l i n g and 

c o m p l e t i o n program proposed f o r t h i s w e l l ? 

A. Yes, s i r , I am. 

MR. KELLAHIN: We t e n d e r Mr. F a u l as an 

e x p e r t d r i l l i n g e n g i n e e r . 

EXAMINER STOGNER: Mr. F a u l i s so 

q u a l i f i e d . 

Q. Mr. F a u l , l e t me t a k e you t h r o u g h some o f 

t h e s e p r e l i m i n a r y e x h i b i t s , s t a r t i n g w i t h E x h i b i t No. 

1, and t h e n w e ' l l g e t down t o t h e more s p e c i f i c 

q u e s t i o n s w i t h r e g a r d s t o t h e d r i l l i n g program f o r t h e 

w e l l . 

I f y o u ' l l s i m p l y t a k e a moment, t h o u g h , 
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l e t ' s go t h r o u g h t h e s e e a r l i e r e x h i b i t s and have you 

i d e n t i f y , f i r s t o f a l l , E x h i b i t No. 1? 

A. Okay. E x h i b i t No. 1 i s a l o c a t i o n and 

a c reage d e d i c a t i o n p l a t f o r t h e B a r b a r a F e d e r a l #13. 

What i t shows i s t h e s u r f a c e l o c a t i o n f o r our proposed 

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

l o c a t i o n b e i n g a t 760 f e e t f r o m t h e n o r t h l i n e and 

2,630 f e e t f r o m t h e west l i n e o f S e c t i o n 13, Township 

19 South, Range 25 E a s t , Eddy County, New Mexico. 

Q. Do you have an o p i n i o n as t o why i t i s 

n e c e s s a r y t o move t o t h e s o u t h e r n s i d e o f t h e 160-acre 

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

w e l l ? 

A. We a r e t r y i n g t o s t a y w i t h i n a b l o c k a r e a , 

k e e p i n g 660 f e e t f r o m l e a s e l i n e b o u n d a r i e s . 

Q. W i t h t h e l a t e r a l p o r t i o n o f t h e w e l l b o r e , 

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

A. Yes, s i r . The a c t u a l p a r t o f t h e l a t e r a l 

t h a t ' s g o i n g t o be i n t h e r e s e r v o i r i s g o i n g t o 

m a i n t a i n a s p a c i n g o f 660 f e e t f r o m t h a t . 

Q. I n o r d e r t o maximize t h e o p p o r t u n i t y t o 

expose i n t h e f o r m a t i o n t h e maximum l a t e r a l d i s t a n c e , 

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

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

A. The r e a s o n i n g b e h i n d t h e u n o r t h o d o x s u r f a c e 
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l o c a t i o n b e i n g 10 f o o t o f f s e t f r o m t h e l e a s e l i n e , i s 

t h a t t h e v e r t i c a l and a n g l e b u i l t s e c t i o n o f our h o l e 

w i l l t a k e us t o a p o i n t t h a t ' s 660 f e e t f r o m t h e e a s t 

s i d e . So we need t h i s a r ea t o b u i l d up aro u n d . 

Q. Can you y e t d e t e r m i n e t h e s p e c i f i c a n g l e 

and a z i m u t h a t w h i c h you w i l l d r i l l t h e l a t e r a l f o r 

t h i s w e l l ? 

A. A t t h i s p o i n t we have p l a n s t o head due 

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

p l a n n i n g i s 10 degrees p e r hundred f o o t , and we're 

p l a n n i n g on b u i l d i n g up t o an a n g l e o f between 85 and 

88 d e g r e e s . T h i s i s n o t c a s t i n s t o n e , b u t i t ' s our 

c u r r e n t b e s t e s t i m a t e o f what w e ' l l have t o do t o 

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

Q. That p l a n i s s u b j e c t t o change based upon 

what you f i n d when you d r i l l t h e f i r s t p o r t i o n o f t h i s 

w e l l , i s i t not ? 

A. Yes, s i r . 

Q. Do you d e s i r e t h a t t h e Examiner p r o v i d e you 

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

t h e f i e l d a t t h e t i m e t h a t y o u ' r e d r i l l i n g t h e w e l l ? 

A. Yes, s i r . A t t h e t i m e we d r i l l t h e w e l l , 

we p l a n on d r i l l i n g a v e r t i c a l p i l o t h o l e i n t o t h e 

f o r m a t i o n and l o g g i n g i t a t t h a t t i m e . And w e ' l l 

i d e n t i f y t h e e x a c t t o p o f t h e f o r m a t i o n t h e n , and 
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w e ' l l need some f l e x i b i l i t y a t t h i s t i m e t o a d j u s t t h e 

d i r e c t i o n a l program. 

Q. Would i t s a t i s f y y o u r d e s i r e s f o r 

f l e x i b i l i t y i f t h e Examiner p r o v i d e s you a d r i l l i n g 

window i n t h e r e s e r v o i r t h a t i s no c l o s e r t h a n 660 

f e e t f r o m t h e o u t e r b o u n d a r i e s o f t h i s 160-acre 

s p a c i n g u n i t ? 

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

Q. And t h a t w ould c o n f o r m t o t h e s e t b a c k 

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

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

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

Q. L e t ' s t u r n now t o E x h i b i t No. 2. What's 

shown h e r e , Mr. Faul? 

A. Okay. T h i s i s a l o c a t i o n map showing t h e 

t r a j e c t o r y o f t h e Bar b a r a F e d e r a l #13, i n t h e 

n o r t h w e s t q u a r t e r o f S e c t i o n 17. The s u r f a c e l o c a t i o n 

i s shown as a square d o t . The a n g l e b u i l d s e c t i o n i s 

shown as t h e d o t t e d s e c t i o n . The a c t u a l h o r i z o n t a l i n 

t h e t a r g e t f o r m a t i o n i s shown as t h e s o l i d p o r t i o n 

betwen t h e two s u r f a c e s . 

Q. A l l r i g h t , s i r . L e t ' s go on t o E x h i b i t No. 

3 and have you i d e n t i f y and d e s c r i b e t h a t f o r us, 

p l e a s e . 

A. Okay. E x h i b i t No. 3 i s t h e p l a t o f t h e 
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160-acre p r o r a t i o n u n i t , and what i t shows i s the 

sur f a c e l o c a t i o n as the l a r g e s o l i d dot being a t 

10-foot o f f s e t from the east l i n e , t he angle b u i l d 

s e c t i o n a t 10 degrees per hundred f o o t as the dashed 

l i n e , and then our l a t e r a l s e c t i o n commencing a t a 

p o i n t no f u r t h e r than 1,980 f e e t from the west l i n e 

and c o n t i n u i n g t o a p o i n t no c l o s e r than 660 f e e t from 

the west l i n e . 

The s o l i d p o r t i o n i s the a c t u a l , what we're 

c a l l i n g t h e h o r i z o n t a l , which would be i n the t a r g e t 

producing f o r m a t i o n . 

Q. Let me have you t u r n t o E x h i b i t No. 4. 

Let's use E x h i b i t No. 4, Mr. Faul, t o have you go 

through and g i v e us the d e t a i l s , then, of the d r i l l i n g 

program. You're going t o s t a r t w i t h a s u r f a c e 

l o c a t i o n and you're going t o do what? 

A. Okay. E x h i b i t No. 4 i s a v e r t i c a l s e c t i o n , 

a l i t t l e b i t more d e t a i l of what our d r i l l i n g p l a n 

would be. We would s t a r t a t the sur f a c e and d r i l l 

v e r t i c a l l y t o set surface casing a t 1,200 f e e t . From 

t h i s p o i n t we would d r i l l v e r t i c a l l y through the 

t a r g e t f o r m a t i o n , being the Cisco, a t approximately 

7,775, and a t t h a t p o i n t we would log--excuse me, 

7,875. 

Q. You have a s t r a i g h t h o l e , then, from 
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s u r f a c e t o what w o u l d be c l o s e t o t h e b o t t o m o r t h e 

base o f t h e Ci s c o t a r g e t ? 

A. Base o f t h e Ci s c o t a r g e t , y es. 

Q. Why a r e you d o i n g t h a t ? 

A. Okay. We do t h i s m a i n l y f o r two r e a s o n s . 

Number one, we would want t o l o g t h i s s e c t i o n and 

i d e n t i f y t h e r e s e r v o i r a t t h i s p o i n t . Number two, and 

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

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

f o r m a t i o n . We have i t e s t i m a t e d r i g h t now, b u t i t ' s 

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

t h a t once we b u i l d a n g l e and we're a t an a n g l e o f 88 

de g r e e s , e v e r y l i t t l e b i t o f e r r o r i n v e r t i c a l 

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

d i s t a n c e . So we want t o p i n down t h e t o p o f t h a t 

f o r m a t i o n as c l o s e as we can. 

Q. Once you've done t h a t , what t h e n do you do? 

A. Once we've done t h a t , we p l a n t o p l u g t h e 

w e l l back t o a p p r o x i m a t e l y 7,100 f e e t . T h a t ' s what 

we're u s i n g f o r a l l o f our p l a n n i n g r i g h t now, 7,100 

f e e t t o p l u g back t o t h a t d e p t h and k i c k t h e w e l l o f f , 

b u i l d a n g l e a t 10 degrees p er hundred f o o t , u n t i l we 

r e a c h our t e r m i n a l a n g l e a t a p p r o x i m a t e l y 85 t o 88 

de g r e e s , and t h a t w o u l d p u t us i n t o t h e t o p o f t h e 

t a r g e t f o r m a t i o n , t h e C i s c o , a t a p p r o x i m a t e l y 7,775. 
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Q. Once you g e t t o t h a t p o i n t , t h e n , what do 

you do? 

A. A t t h i s p o i n t , we would p l a n on s e t t i n g our 

s t r i n g o f 9-5/8" c a s i n g i n t o t h e t o p o f t h e t a r g e t 

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

v e r t i c a l h o l e s e c t i o n , and s e t us up t o be a b l e t o 

d r i l l t h e h o r i z o n t a l s e c t i o n w i t h o u t any e f f e c t s f r o m 

t h i s s e c t i o n as a whole. 

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

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

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

A. C o m p l e t e l y . 

Q. What's t h e d r i l l i n g f l u i d s used d u r i n g t h e 

v a r i o u s s t a g e s o f d r i l l i n g ? 

A. Okay. We p l a n on u s i n g f r e s h w a t e r i n t h e 

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

v e r t i c a l and a n g l e - b u i l d s e c t i o n , and once we s e t t h i s 

s t r i n g o f 9-5/8 i n t e r m e d i a t e c a s i n g and i s o l a t e t h e 

b u i l d s e c t i o n and t h e v e r t i c a l s e c t i o n , t h e n we would 

go t o our f r e s h w a t e r t y p e as s i m p l e a system as we 

c o u l d . 

Q. When you have d r i l l e d t h e l a t e r a l p o r t i o n 

o f t h e w e l l b o r e , how do you p r e p a r e t h a t f o r a 

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

A. A t t h i s p o i n t we're p l a n n i n g t o do an 
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op e n - h o l e c o m p l e t i o n . We f e e l l i k e t h e c o n f i d e n c e o f 

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

we do a l i g h t a c i d t r e a t m e n t t o t h e f o r m a t i o n . That 

w o u l d be our i n i t i a l c o m p l e t i o n p l a n s . 

As a c o n t i n g e n c y , we've a l l o w e d o u r s e l v e s , 

by g o i n g w i t h t h e 9-5/8 i n t e r m e d i a t e s t r i n g , t o s e t 

7 - i n c h as a c o n t i n g e n c y s t r i n g t o be a b l e t o s e t a 

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

need t o . 

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

y o u ' l l use t o c o n t r o l where you a r e i n t h e r e s e r v o i r 

and how y o u ' l l c o m p l e t e t h a t d r i l l i n g . 

A. Okay. Of c o u r s e , f r o m t h e v e r t i c a l h o l e 

we're g o i n g t o g e t c o n t r o l i n t h a t way. W h i l e we're 

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

i n t h e h o r i z o n t a l , w e ' l l be u s i n g d i r e c t i o n a l MWD and 

a down-hole mud motor. The d i r e c t i o n a l MWD w i l l g i v e 

us i n s t a n t a n e o u s r e a d i n g s a t t h e s u r f a c e o f what our 

a n g l e and d i r e c t i o n h e a d i n g a r e , so t h a t we can 

c o n t r o l where we're a t p h y s i c a l l y as we're d r i l l i n g 

t h e l a t e r a l . 

Q. Are t h e r e any o t h e r h i g h a n g l e / h o r i z o n t a l 

w e l l s i n N o r t h Dagger Draw a t t h i s p o i n t ? 

A. Not t h a t I'm aware o f . 

Q. T h i s i s t h e f i r s t p i l o t p r o j e c t o f t h i s 
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t y p e f o r t h i s p o o l ? 

A. Yes. 

Q. Turn now t o E x h i b i t No. 5. Would you 

i d e n t i f y t h a t f o r us? 

A. Okay. E x h i b i t No. 5 i s a c a l c u l a t i o n , you 

m i g h t say, based on our 7,100 f o o t k i c k - o f f p o i n t , o f 

t h e a n g l e and d i r e c t i o n t h a t we're g o i n g t o be 

e n c o u n t e r i n g as we d r i l l t h e b u i l d - u p s e c t i o n and our 

h o r i z o n t a l s e c t i o n . I t ' s based on i n c l i n a t i o n , 

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

h i n g e s a r o u n d t h a t 7,100 f o o t k i c k - o f f p o i n t and i t 

h i n g e s a r o u n d what our e s t i m a t e d t o p o f t h e t a r g e t 

f o r m a t i o n i s g o i n g t o be. 

T h i s i s where we wo u l d r e a l l y need t h e 

f l e x i b i l i t y . When we i d e n t i f y t h e t o p o f t h a t 

f o r m a t i o n , we may have t o make some minor a d j u s t m e n t s , 

you know, p l u s o r minus f e e t , t o n a i l down t h i s 

p rogram. 

MR. KELLAHIN: That c o n c l u d e s my 

e x a m i n a t i o n o f Mr. F a u l . We move t h e i n t r o d u c t i o n o f 

E x h i b i t s 1 t h r o u g h 5. 

EXAMINER STOGNER: E x h i b i t s 1 t h r o u g h 5 

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

EXAMINATION 
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BY EXAMINER STOGNER: 

Q. Mr. F a u l , l e t ' s r e f e r t o E x h i b i t 4. 

A . Yes, s i r . 

Q. S t a r t i n g a t t h e t o p o f t h e h o l e you use 

13-3/8" c a s i n g down t o 1,200. I s t h i s i n an area 

t h a t ' s i n a w a t e r b a s i n as d e c l a r e d by t h e S t a t e 

E n g i n e e r , t h a t you know o f ? 

A. I know f o r a f a c t t h a t i n t h e development 

we've done o u t i n t h i s a r e a , i t ' s c u s t o m a r y f o r us t o 

s e t t h e s u r f a c e c a s i n g a t a p p r o x i m a t e l y 1,200 f e e t . 

We d o n ' t always use 13-3/8" c a s i n g . G e n e r a l l y i t ' s 

s o m e t h i n g s m a l l e r , b u t we do g e n e r a l l y s e t t h e c a s i n g 

a t 1,200 f e e t . 

Q. I s t h a t cemented a l l t h e way back t o t h e 

s u r f a c e ? 

A. Yes, s i r , i t i s . We go t h r o u g h a l o t o f 

e x t r a p a i n s t o ensure t h a t we do g e t cement r e t u r n s t o 

t h e s u r f a c e . And i f we d o n ' t , w e ' l l do a t o p j o b t o 

g e t cement t o t h e s u r f a c e . 

Q. I s t h e Captan Reef p r e s e n t i n t h i s area? 

A. I'm n o t s u r e . 

Q. Not sure? 

A. Not s u r e . 

Q. Okay. L e t ' s t a l k about t h e v e r t i c a l 

p o r t i o n . Y o u ' l l be coming o u t f r o m u n d e r n e a t h a 
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13-3/8, and d r i l l i n g a pproximately 7,800 f e e t ? 

A . Yes, s i r . 

Q. That w i l l then be logged, then? 

A. Yes, s i r , i t w i l l . 

Q. What k i n d of problems do you expect i n t h i s 

area? Are t h e r e any los s c i r c u l a t i o n zones out there? 

A. Wel l , as of r e c e n t we have encountered some 

lo s s c i r c u l a t i o n i n our producing f o r m a t i o n s , i n our 

t a r g e t f o r m a t i o n s , the Cisco. I t ' s not p r o l i f i c , i t ' s 

not something t h a t we haven't been able t o c o n t r o l 

w i t h minor l o s s c i r c u l a t i o n m a t e r i a l , but we do see 

some l o s s c i r c u l a t i o n i n our t a r g e t i n t e r v a l . Other 

than t h a t , none. 

Q. And when we t a l k about l o s s c i r c u l a t i o n 

down i n your t a r g e t i n t e r v a l , i s i t c o r r e c t e d by your 

b r i n e s t a r c h s o l u t i o n , or by pumping a los s 

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

A. We'll g e n e r a l l y have a l o s s c i r c u l a t i o n 

m a t e r i a l mixed i n t o a p i l l and premixed, and have i t 

ready, so t h a t when we see the loss c i r c u l a t i o n , we 

can spot i t a t t h a t time and minimize how much losses 

l o s s we have t o the f o r m a t i o n . 

Q. What k i n d of time i n t e r v a l are we t a l k i n g 

about, from the time you come from underneath the 

sur f a c e casing and d r i l l your p i l o t h o l e , l o g i t , and 
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1 p l u g t h a t i n t e r v a l o f f ? 

2 A. W e l l — 

3 Q. Or back, I s h o u l d say. 

4 A. Yeah. I'm g o i n g f r o m memory, o f c o u r s e , 

5 b u t i t seems l i k e a bout 20 days t h a t we're t a l k i n g 

6 a b o u t t o do t h a t . And by d r i l l i n g v e r t i c a l l y t h r o u g h 

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

8 g o i n g t o add a b o u t f i v e days or so t o our d r i l l i n g 

9 p r o g r a m — f o u r or f i v e days. 

10 A t t h i s p o i n t we f e e l l i k e i t ' s i m p o r t a n t 

11 enough, number one, t o i d e n t i f y t h e r e s e r v o i r a t t h a t 

12 l o c a t i o n , s i n c e i t i s s o r t o f a s t e p o u t i n a p i l o t 

13 program. And, number two, i f you w o u l d i m a g i n e or 

14 l o o k a t t h i s 88-degree w e l l b o r e l a i d o u t , i f you make 

15 j u s t a few f e e t o f e r r o r i n y o u r TVD d i r e c t i o n , i t 

16 t h r o w s you o f f by s e v e r a l hundred f e e t i n a h o r i z o n t a l 

17 d i r e c t i o n . So we t h i n k i t ' s i m p o r t a n t enough t h a t 

18 we've g o t t o i d e n t i f y t h e t o p o f t h e t a r g e t f o r m a t i o n . 

19 Q. T h a t ' s u n u s u a l t o have t h a t k i n d o f a zone 

20 o p e n - h o l e b e f o r e r u n n i n g c a s i n g . T h a t ' s g o i n g t o g i v e 

21 you some a d d i t i o n a l w o r r i e s , I w o u l d assume? 

22 A. W e l l , o f c o u r s e a t t h a t p o i n t , you know, a t 

23 t h e p o i n t t h a t we p l u g back, w e ' l l s e t cement p l u g s t o 

24 i s o l a t e t h e o l d w e l l b o r e . 

25 Q. Then y o u ' l l be s e t t i n g a w h i p s t o c k , I would 
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1 assume, a t 7,100? 

2 A. W e ' l l s e t a cement p l u g t h a t w i l l be 

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

4 we g e t k i c k e d o f f , t h e n w e ' l l be d r i l l i n g w i t h a 

5 d i r e c t i o n a l d r i l l i n g assembly, w i t h a motor and MWD, 

6 so t h a t we can c o n t r o l our b u i l d s e c t i o n . 

7 Q. Once t h e 9-5/8" c a s i n g i s s e t , what a r e 

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

9 t h a t be t i e d back i n t o t h e s u r f a c e ? 

10 A. Yes, s i r . As a minimum, I t h i n k we would 

11 t i e t h a t back i n t o t h e s u r f a c e c a s i n g . We w o u l d , o f 

12 c o u r s e , n o t have any o t h e r open h o l e below us whenever 

13 we s e t t h a t c a s i n g s t r i n g , and we w o u l d n ' t d r i l l t h e 

14 l a t e r a l u n t i l a f t e r we've s e t and cemented t h a t 

15 i n t e r m e d i a t e s t r i n g . 

16 Q. And I'm s o r r y , I missed i t . Once you g e t 

17 y o u r 9-5/8" c a s i n g s e t , y o u ' l l be u s i n g t h e mud motor, 

18 and what f l u i d w i l l you be u t i l i z i n g i n y o u r l a s t 

19 s tage? 

20 A. R i g h t now we're p l a n n i n g on f r e s h w a t e r and 

21 r e a l l y as s i m p l e a system as we can go w i t h . We may 

22 see, i n t h e p r o c e s s o f d r i l l i n g i t , t h a t we need t o 

23 use some g e l o r some o t h e r a d d i t i v e s t o g i v e us some 

24 adequate h o l e c l e a n i n g , b u t a t t h i s t i m e we t h i n k 

25 w e ' l l be a b l e t o g e t by w i t h f r e s h w a t e r . 
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1 Q. What do you a n t i c i p a t e y o u r d r i l l i n g r a t e 

2 t o be i n t h a t h o r i z o n t a l s e c t i o n ? 

3 A. G e n e r a l l y what we f i g u r e d i s abou t 

4 h a l f - r a t e f o r t h e h o r i z o n t a l , v e r s u s i f you were 

5 d r i l l i n g i t a t v e r t i c a l . And f r o m memory, I'm s a y i n g 

6 g e n e r a l l y we g e t about 16 t o 20 f o o t , so t h a t would 

7 mean we're p l a n n i n g on about 8 t o 10 f o o t r a t e o f 

8 p e n e t r a t i o n . 

9 Knowing t h a t t h i s i s a p i l o t p r o j e c t and 

10 t h i s i s our i n i t i a l p r o j e c t o u t h e r e , we g e n e r a l l y 

11 p l a n t h i n g s c o n s e r v a t i v e l y , you know. I n o t h e r words, 

12 t i m e and how we're s e t t i n g up our c a s i n g program, 

13 t h e r e was q u i t e a b i t o f i n t e r e s t i n s c a l i n g down t h e 

14 s i z e o f our c a s i n g program, b u t i t b e i n g t h e p i l o t 

15 w e l l o u t t h e r e , we f i g u r e d t h a t we would be 

16 c o n s e r v a t i v e and more o r l e s s g i v e o u r s e l v e s some 

17 i n s u r a n c e t o make s u r e we c o u l d g e t t h e w e l l b o r e down. 

18 Q. You m e n t i o n e d e a r l i e r t h a t you have 

19 e x p e r i e n c e d l o s s c i r c u l a t i o n i n t h i s a r e a , even i f you 

20 have t o d r i l l w i t h o u t r e t u r n s . Do you a n t i c i p a t e t h a t 

21 h a p p e n i n g , o r would t h e r e be any problems i n t h e 

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

23 A. Yes. D r i l l i n g t h e h o r i z o n t a l s e c t i o n w i t h 

24 t h e i d e a o f p o s s i b l e l o s s r e t u r n s , we're o p e n i n g up a 

25 l o t more f o r m a t i o n s . I can see what y o u ' r e l e a d i n g 
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t o . I f we're a b l e t o go w i t h f r e s h w a t e r , o f c o u r s e 

t h a t w ould be a s i t u a t i o n where we're n o t d e a l i n g w i t h 

a f l u i d t h a t w o u l d harm a n y t h i n g , you know, 

f o r m a t i o n - w i s e , and wo u l d n o t be r e a l e x p e n s i v e . So 

we c o u l d do some d r y d r i l l i n g . And a t t h a t p o i n t 

w e ' l l j u s t have t o t r y some l o s s c i r c u l a t i o n p i l l s and 

see how t h e y r e a c t . I f n o t , t h e n , we wo u l d do some 

d r y d r i l l i n g . 

Q. Are t h e s e v u g g u l a r s t r u c t u r e s n o t i c e a b l e 

when t h e y ' r e d r i l l e d i n t o them? The r a t e o f 

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

r e c o r d a b l e ? 

A. I t h i n k on n o t t h e l a s t w e l l t h a t we 

d r i l l e d b u t t h e one b e f o r e t h a t , t h e y had a r e a l 

n o t i c e a b l e i n s t a n c e t h a t happened t o them where t h e 

b i t a c t u a l l y f e l l a c o u p l e o f f e e t whenever t h e y 

e n c o u n t e r e d one o f them. I t h i n k t h a t ' s maybe an 

ex t r e m e . I t h i n k i n g e n e r a l t h e y ' r e n o t r e a l 

n o t i c e a b l e , b u t i n some cases y o u ' l l see t h e t o r q u e 

and i n t h a t case, an extre m e , we a c t u a l l y saw t h e 

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

e n c o u n t e r e d t h a t . 

MR. STOVALL: L e t me ask an a d d i t i o n a l 

q u e s t i o n t o f o l l o w - u p on t h a t , i f I m i g h t . 

EXAMINATION 
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BY MR. STOVALL: 

Q. I assume when y o u ' r e t a l k i n g t h a t , y o u ' r e 

t a l k i n g a v e r t i c a l h o l e and t h e s t r i n g j u s t dropped 

v e r t i c a l l y t h r o u g h t h e vug, i s t h a t r i g h t ? 

A. Yes, s i r . 

Q. Does t h a t cause a p r o b l e m i f y o u ' r e g o i n g 

h o r i z o n t a l l y and you h i t one o f t h e s e l a r g e h o l e s ? Do 

you have a p r o b l e m l o s i n g y o u r a b i l i t y t o c o n t r o l t h e 

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

A. I t may g i v e us some e f f e c t f o r a s h o r t 

d i s t a n c e , b u t b e i n g as we're g o i n g t o be u s i n g a 

s t e e r a b l e system, and i t w i l l be s t a b i l i z e d , you know, 

back up f r o m t h e b i t i t w i l l be s t a b i l i z e d , I b e l i e v e 

you would be a b l e t o c o r r e c t f o r i t w i t h o u t a l o t o f 

p r o b l e m . I t ' s s o m e t h i n g t h a t g e t t i n g t h e s u r v e y s up 

t o t h e s u r f a c e on a c o n t i n u o u s b a s i s , w e ' l l be a b l e t o 

c o r r e c t f o r t h a t . 

EXAMINER STOGNER: Any o t h e r q u e s t i o n s o f 

Mr. Faul? 

MR. STOVALL: I j u s t have a c o u p l e o f r e a l 

q u i c k q u e s t i o n s , t h i n k i n g i n terms o f t h e f u t u r e o f 

e s t a b l i s h i n g h o r i z o n t a l d r i l l i n g r u l e s , so t h a t each 

one i s n o t an e x c e p t i o n . 

Q. (BY MR. STOVALL) Do you have an o p i n i o n , 

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

as b e i n g u n o r t h o d o x because, i n f a c t , t h e s u r f a c e 

l o c a t i o n i s 10 f e e t f r o m t h e p r o r a t i o n u n i t boundary? 

Do you have a recommendation i n te r m s o f t h e f u t u r e , 

as f a r as i d e n t i f i c a t i o n o f t h e w e l l l o c a t i o n , 

o r t h o d o x o r u n o r t h o d o x , o r a n y t h i n g ? 

A. I have an o p i n i o n , f o r what i t ' s w o r t h . 

Q. T h a t ' s a l l I want i s an o p i n i o n , because i t 

r e a l l y has no b e a r i n g on y o u r case. We're t r y i n g t o 

b u i l d some i n f o r m a t i o n on t h a t . 

A. We, a t Conoco, f o r t h e l a s t two y e a r s , have 

been t r y i n g t o i d e n t i f y p r o s p e c t s , and t h i s i s 

p r o b a b l y t h e c l o s e s t we've a c t u a l l y g o t t e n t o d r i l l i n g 

one. I t ' s s o m e t h i n g t h a t i s d e f i n i t e l y a p r o b l e m i n 

West Texas, and I'm s u r e i t i s i n S o u t h e a s t New 

Mexico, b u t j u s t b e i n g a b l e t o p h y s i c a l l y go i n and 

i d e n t i f y a l a r g e enough area t o l a y a l a t e r a l o u t , 

you've a l m o s t g o t t o have s p e c i a l c o n s i d e r a t i o n s i n 

b e i n g a b l e t o back up y o u r s u r f a c e l o c a t i o n so t h a t 

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

be i n a p r o d u c i n g f o r m a t i o n , may be i n an u n o r t h o d o x 

p o s i t i o n . 

I f you d o n ' t , i f you've o n l y g o t so much 

area and you use t h a t up w i t h y o u r b u i l d s e c t i o n , 

w e l l , t h e n , what i t does i s l i m i t t h e l e n g t h o f your 
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l a t e r a l w h i c h , i n t h i s case I t h i n k we've i d e n t i f i e d 

as p l u s o r minus a th o u s a n d f e e t , b e f o r e i t even 

becomes economic, w e l l , t h e n , you wou l d k i l l a l o t o f 

p r o j e c t s , o f c o u r s e . A l o t o f p r o j e c t s w o u l d n ' t be 

a b l e t o s u r v i v e e c o n o m i c a l l y . 

Q. Once a g a i n I would ask f o r y o u r o p i n i o n , 

and I r e c o g n i z e y o u ' r e s p e a k i n g m o s t l y f o r y o u r s e l f , 

p o s s i b l y f o r Conoco, b u t wou l d you recommend, pe r h a p s , 

t h a t t h e o r t h o d o x l o c a t i o n be d e f i n e d as t h e p r o d u c i n g 

i n t e r v a l o f a h i g h - a n g l e d e v i a t e d w e l l ? 

A. Yes, s i r , I w o u l d , you know, because r e a l l y 

t h i n k i n g o f what a f f e c t s o f f s e t p r o d u c t i o n and what 

a f f e c t s e v e r y b o d y e l s e , r e a l l y i s what's i n t h e 

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

r e n t e d space, you m i g h t say. 

MR. STOVALL: I a p p r e c i a t e y o u r comments. 

We're, as I say, moving t o w a r d s t h e d i r e c t i o n o f 

t r y i n g t o d e f i n e some r u l e s f o r t h i s , b u t we're t r y i n g 

t o do i t w i t h e x p e r i e n c e ; so y o u r i n p u t i s h e l p f u l . 

Thank you. N o t h i n g f u r t h e r . 

EXAMINER STOGNER: Any o t h e r q u e s t i o n s o f 

Mr. Faul? 

MR. KELLAHIN: No, s i r . 

EXAMINER STOGNER: I may l a t e r have some 

more q u e s t i o n s . 
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Mr. K e l l a h i n ? 

MR. KELLAHIN: I would l i k e t o c a l l Mr. 

Mark M c C l e l l a n d . 

MARK MCCLELLAND 

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. Mr. M c C l e l l a n d , 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 Mark M c C l e l l a n d . I work w i t h 

Conoco as a s e n i o r r e s e r v o i r e n g i n e e r . 

Q. Mr. M c C l e l l a n d , 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 as a r e s e r v o i r e n g i n e e r ? 

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. I r e c e i v e d a B.S. i n p e t r o l e u m and n a t u r a l 

gas e n g i n e e r i n g f r o m P e n n s y l v a n i a S t a t e U n i v e r s i t y i n 

1983. I n 1989 I r e c e i v e d a M a s t e r ' s i n e n g i n e e r i n g 

management f r o m t h e U n i v e r s i t y o f S o u t h w e s t e r n 

L o u i s i a n a , and a l s o i n 1989 I was r e g i s t e r e d , by exam, 

as a p r o f e s s i o n a l e n g i n e e r i n t h e S t a t e o f L o u i s i a n a . 

Q. Summarize f o r us y o u r employment 

e x p e r i e n c e . 

A. My f i r s t f i v e y e a r s I worked i n t h e G u l f 
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Coast w i t h Conoco as an area e n g i n e e r . My as s i g n m e n t s 

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

e n g i n e e r f o r one o f our onshore f i e l d s . 

S i n c e t h e n I ' v e worked i n m a i n l y l e a s e 

e v a l u a t i o n , r e s e r v o i r s t u d i e s , a c q u i s i t i o n s , 

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

worked i n S o u t h e a s t New Mexico p e r f o r m i n g r e s e r v o i r 

s t u d i e s . 

Q. Summarize f o r us yo u r e x p e r i e n c e i n t h e 

N o r t h Dagger Draw P o o l . 

A. My e x p e r i e n c e i n N o r t h Dagger Draw has 

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

e f f i c i e n c i e s , r a t e s , r e s e r v e s o f de v e l o p m e n t , and a l s o 

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

Q. As p a r t o f t h a t s t u d y , have you re a c h e d 

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

o f t h e h i g h a n g l e / h o r i z o n t a l w e l l t h a t Conoco i s 

s e e k i n g t o have approved t o d a y ? 

A. Yes, s i r , I have. 

MR. KELLAHIN: We t e n d e r Mr. M c C l e l l a n d as 

an e x p e r t r e s e r v o i r e n g i n e e r . 

EXAMINER STOGNER: Mr. M c C l e l l a n d i s so 

q u a 1 i f i e d . 

Q. Mr. M c C l e l l a n d , l e t me ask you about how 

you went about o r g a n i z i n g t h e i n f o r m a t i o n upon w h i c h 
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t h e n t o s t u d y and u l t i m a t e l y r e a c h c o n c l u s i o n s about 

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

A. T r y i n g t o p r e d i c t r a t e s and r e s e r v e s f o r a 

h o r i z o n t a l w e l l i n a v u g g u l a r d o l o m i t e i s a v e r y 

d i f f i c u l t t a s k . To h e l p i n t h i s a n a l y s i s , I ' v e spent 

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

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

g a t h e r e d , I was a b l e t o go ahead and p r e d i c t r a t e s and 

r e s e r v e s f o r t h e h o r i z o n t a l w e l l , based on t h e 

v e r t i c a l w e l l p e r f o r m a n c e . 

Q. What methodology d i d you a p p l y , as a 

r e s e r v o i r e n g i n e e r , t o d e t e r m i n e r e c o v e r i e s and 

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

r e s e r v o i r ? 

A. I a n a l y z e d t h e p r o d u c t i o n o f a l l o f t h e 

Conoco-operated v e r t i c a l w e l l s i n t h e N o r t h Dagger 

Draw f i e l d . From t h i s a n a l y s i s , I was a b l e t o 

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

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

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

Q. What methodology d i d you a p p l y i n o r d e r t o 

come up w i t h r e c o v e r i e s f o r t h e w e l l s ? 

A. The methodology f o r t h e r e c o v e r y was based 

on v o l u m e t r i c s , c a l c u l a t i o n s , and a l s o i t was v e r i f i e d 

by t h e p r o d u c t i o n p e r f o r m a n c e . 
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Q. Do you have a case example of a v e r t i c a l 

w e l l i n the North Dagger Draw from which, t h e n , you 

have determined t h a t i t was a t y p i c a l w e l l , i n terms 

of v e r t i c a l performance and reserve p o t e n t i a l ? 

A. Yes, I do, and t h a t i s shown i n E x h i b i t 10. 

Q. Let's t u r n t o E x h i b i t 10 and before you 

e x p l a i n your c o n c l u s i o n s , t e l l us how t o read the 

d i s p l a y ? 

A. E x h i b i t 10 i s j u s t a f l u i d p r o d u c t i o n 

h i s t o r y of the Barbara Federal No. 6, from 1976 u n t i l 

1985 . 

Q. Why d i d you choose the Barbara Federal No. 

6 w e l l ? 

A. Barbara Federal No. 6 shows what we f e e l i s 

a t y p i c a l type p r o f i l e i n the North Dagger Draw area, 

and i t shows a dual p o r o s i t y type p r o d u c t i o n h i s t o r y . 

Dual p o r o s i t y means we have a hi g h i n i t i a l d e c l i n e 

r a t e on the o i l p r o d u c t i o n i n the f i r s t two years, and 

a f t e r t h a t time the w e l l s t a b i l i z e s w i t h l e s s d e c l i n e , 

10 t o 15 percent. 

Q. Having s e l e c t e d a t y p i c a l producing 

v e r t i c a l w e l l i n North Dagger Draw, what then d i d you 

do w i t h t h i s i n f o r m a t i o n ? 

A. With t h i s i n f o r m a t i o n , I was able t o n a i l 

down some of the r e s e r v o i r parameters t h a t we d i d not 
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1 have data f o r , those being p r i m a r i l y the e f f e c t i v e 

2 p e r m e a b i l i t y and als o the amount of p o r o s i t y and 

3 t h i c k n e s s i n the r e s e r v o i r . 

4 Q. From the i n f o r m a t i o n p l o t t e d on E x h i b i t No. 

5 10, were you able t o e x t r a p o l a t e a d e c l i n e f o r the o i l 

6 r a t e on t h i s w e l l ? 

7 A. Yes, I d i d , and t h a t d e c l i n e i s noted i n 

8 the s o l i d back l i n e . The green l i n e i s the o i l 

9 p r o d u c t i o n on the Barbara Federal No. 6. The blue 

10 p l u s symbols i s the water p r o d u c t i o n , the red squares 

11 on t o p i s the GOR f o r the l i f e of the w e l l . 

12 Q. Having done t h a t , what then d i d you do? 

13 A. Having determined the d e c l i n e i n p r o d u c t i o n 

14 h i s t o r y , and als o the v e r t i c a l w e l l parameters i n the 

15 North Dagger Draw f i e l d , I was able t o analyze or 

16 p r e d i c t the h o r i z o n t a l w e l l performance. 

17 Q. Let's t u r n now t o E x h i b i t No. 11. I d e n t i f y 

18 and de s c r i b e t h a t d i s p l a y . 

19 A. E x h i b i t 11 shows the o i l p r o d u c t i o n curve 

20 from E x h i b i t 10, again f o r the Barbara Federal No. 6, 

21 i n the heavy green l i n e . The blue connected squares 

22 i s a type-curve match t h a t I c o n s t r u c t e d u s i n g v a r i o u s 

23 r e s e r v o i r p r o p e r t i e s . 

24 Q. What c o n c l u s i o n do you reach about the 

25 match of your t y p i c a l p r o f i l e versus a c t u a l 
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p e r f o r m a n c e o f t h e No. 6 w e l l ? 

A. As you can see, t h e match i s f a i r l y 

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

Ba r b a r a F e d e r a l No. 6. T h e r e f o r e , we c o n c l u d e t h a t 

t h e r e s e r v o i r p a r a m e t e r s t h a t I ' v e based t h e match on, 

ar e r e a s o n a b l e . 

Q. L e t ' s t u r n now t o E x h i b i t No. 12, Mr. 

M c C l e l l a n d . Would you i d e n t i f y t h a t d i s p l a y f o r us? 

A. E x h i b i t 12 i s a summary o f t h e r e s e r v o i r 

p a r a m e t e r s t h a t I d e t e r m i n e d a r e a f f e c t i n g t h e N o r t h 

Dagger Draw f i e l d . 

On t h e t o p o f E x h i b i t 12 a r e t h e r e s e r v o i r 

p a r a m e t e r s f o r t h e v e r t i c a l t y p e c u r v e match, and on 

t h e b o t t o m a r e t h e r e s e r v o i r p a r a m e t e r s I used i n 

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

Q. W i t h o u t r e a d i n g each o f t h e p a r a m e t e r s , 

g i v e us a g e n e r a l sense o f t h e key components, i n 

te r m s o f comp a r i n g t h e p a r a m e t e r s and t h e v a l u e s f o r 

each o f t h o s e p a r a m e t e r s , as we move f r o m a v e r t i c a l 

w e l l t o a h o r i z o n t a l w e l l . 

A. The key components, as Mr. H a r d i e 

d i s c u s s e d , i s t h e amount o f r e s e r v o i r t h a t i s i n 

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

As you can see i n t h e v e r t i c a l w e l l case, 

we're showing 100 f e e t o f pay. I n t h e h o r i z o n t a l w e l l 
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1 case, we're showing 1,320 f e e t of w e l l b o r e . 

2 The ot h e r key component t h a t a f f e c t s o i l 

3 p r o d u c t i o n i s your e f f e c t i v e p e r m e a b i l i t y i n the 

4 r e s e r v o i r , and from the type curve match, we were able 

5 t o determine t h a t a t two m i l l i d a r c i e s . 

6 Q. What i s the u n d e r l y i n g data upon which you 

7 have made the e n g i n e e r i n g assessment of the 

8 p e r m e a b i l i t y ? 

9 A. The p e r m e a b i l i t y , the e f f e c t i v e w e l l 

10 p e r m e a b i l i t y t h a t comes from a type curve match, we 

11 made an i n i t i a l e s t i m a t e of i t and t h e n , by a d j u s t i n g 

12 t h i s f i g u r e , we were able t o match t he i n i t i a l r a t e of 

13 t he Barbara Federal No. 6. 

14 Q. Any ot h e r key parameters and values you 

15 want t o d i r e c t the Examiner's a t t e n t i o n to? 

16 A. The f i r s t l i n e on the seconds s e c t i o n . The 

17 v e r t i c a l perm t o h o r i z o n t a l perm r a t i o i s a key 

18 component i n p r e d i c t i n g h o r i z o n t a l w e l l performance. 

19 The .3 r a t i o we've shown here i s based on core data 

20 from the Barbara Federal No. 1. 

21 Q. What does t h a t mean? 0.3 i s a r a t i o t o 

22 what? 

23 A. 0.3 i s a r a t i o of the v e r t i c a l perm d i v i d e d 

24 by the h o r i z o n t a l perm. Normally your v e r t i c a l perm 

25 i s l e s s than your h o r i z o n t a l perm. I n t h i s case we're 
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s a y i n g , i f we have 100 m i l l i d a r c i e s o f h o r i z o n t a l 

perm, we wou l d have 30 m i l l i d a r c i e s o f v e r t i c a l perm. 

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

t h e c o r e w i l l g i v e you b o t h a v a l u e f o r a v e r t i c a l 

p e r m e a b i l i t y as w e l l as a h o r i z o n t a l p e r m e a b i l i t y 

v a l u e ? 

A. Yes. I t ' s c h a r a c t e r i s t i c t o measure 

p e r m e a b i l i t i e s f r o m h o l e c o r e i n b o t h t h e X and Y 

d i r e c t i o n s , b o t h v e r t i c a l and h o r i z o n t a l d i r e c t i o n s . 

Q. A n y t h i n g e l s e a b o u t t h e p a r a m e t e r s you want 

t o d i r e c t t h e Examiner's a t t e n t i o n t o ? 

A. J u s t u s i n g t h e s e p a r a m e t e r s i n t h e 

h o r i z o n t a l w e l l bank, t h e i n i t i a l r a t e w i l l be 

c a l c u l a t e d a t 1,700 b a r r e l s o f o i l p e r day, and 

c u m u l a t i v e r e c o v e r y i s c a l c u l a t e d a t 790,000 b a r r e l s 

o f o i l . 

Q. Based on yo u r e x p e r i e n c e and e n g i n e e r i n g 

judgment and y o u r o p i n i o n , a r e t h e s e r e s e r v o i r 

p a r a m e t e r s r e a s o n a b l e ? 

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

Q. L e t ' s t u r n t o see what c o n c l u s i o n s you 

r e a c h when you t a k e t h e s e p a r a m e t e r s and a p p l y them t o 

f o r e c a s t i n g p r o d u c t i o n i n t h e N o r t h Dagger Draw w i t h a 

v e r t i c a l w e l l and w i t h a h o r i z o n t a l w e l l . F i r s t o f 

a l l , l e t ' s go t o E x h i b i t 13. 
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A. E x h i b i t 13 i s a p r e d i c t i o n o f p r o d u c t i o n 

f o r two cases. The f i r s t case i s t h e h o r i z o n t a l w e l l 

case shown i n t h e d a r k g r e e n l i n e . The second case 

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

w o u l d i n v o l v e d r i l l i n g two v e r t i c a l w e l l s on t h e 

80-acre t r a c t t h a t ' s open f o r development. 

Q. The a s s u m p t i o n o f s p a c i n g , t h e n , i s an 

80-acre s p a c i n g ? 

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

Q. You're d e a l i n g w i t h two v e r t i c a l w e l l s , one 

on each 40? 

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

Q. And comparing t h a t t o what w o u l d happen 

w i t h a v e r t i c a l w e l l , w i t h t h e a s s u m p t i o n o f 80 acres? 

A. A h o r i z o n t a l w e l l . 

Q. I'm s o r r y , a h o r i z o n t a l w e l l w i t h t h e 

a s s u m p t i o n o f 80 acres? 

A. T h a t ' s r i g h t . 

Q. Take us t h r o u g h , b e f o r e we s t a r t t h e 

h o r i z o n t a l , t a k e us t h r o u g h t h e sequence w i t h t h e 

f i r s t v e r t i c a l w e l l and t h e second v e r t i c a l w e l l , i n 

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

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

based on t h e t y p i c a l d e c l i n e p r o f i l e we saw e a r l i e r i n 

E x h i b i t 6. I t s i n i t i a l r a t e i s 500 b a r r e l s o f o i l per 
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day. The w e l l would d e c l i n e out every nine years and 

produce 300,000 b a r r e l s of o i l . 

Under t h i s development s c e n a r i o , we would 

d r i l l a second w e l l approximately one year l a t e r , and 

t h a t ' s shown as the f o o t n o t e number two. This w e l l 

w i l l be d r i l l e d i n a down-structure l o c a t i o n and would 

probably encounter a higher water c u t . For t h a t 

reason we've r i s k e d the i n i t i a l r a t e and have a 

c a l c u l a t e d r a t e of 340 b a r r e l s of o i l per day. 

I n summary, the r a t e p r o f i l e shown i s f o r a 

v e r t i c a l w e l l development of t h i s 80-acre t r a c t . 

Q. Contrast t h a t now t o the r e s u l t s you may 

achieve w i t h a h o r i z o n t a l w e l l . 

A. The h o r i z o n t a l w e l l , as I s a i d p r e v i o u s l y , 

e s t i m a t e d an i n i t i a l r a t e of 1,700 b a r r e l s of o i l per 

day. However, our p r o r a t i o n u n i t a l l o w a b l e i s 700 

b a r r e l s of o i l per day, so w e ' l l be r a t e - r e s t r i c t e d on 

t h a t . We have a 50 b a r r e l of o i l per day c u r r e n t l y on 

t h a t p r o r a t i o n u n i t , so the uncaptured amount i s 650 

b a r r e l s of o i l per day. 

We should be able t o m a i n t a i n a constant 

p r o d u c t i o n of 650 b a r r e l s of o i l per day f o r 

appr o x i m a t e l y one and a h a l f years, and t h e r e on out 

w e ' l l go on a d e c l i n e t h a t i s s i m i l a r t o t he v e r t i c a l 

w e l l performance d e c l i n e . 
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Q. Have you a l s o p l o t t e d what w o u l d be t h e 

r e s u l t s o f c u m u l a t i v e o i l r e c o v e r y , when you compare 

v e r t i c a l t o t h e h o r i z o n t a l w e l l ? 

A. Yes, I have, and t h a t i n f o r m a t i o n i s shown 

i n E x h i b i t 14. 

Q. A l l r i g h t , l e t ' s t u r n t o t h a t . 

A. E x h i b i t 14 shows t h e c u m u l a t i v e p r o d u c t i o n 

p r o f i l e f o r b o t h cases a g a i n . The d a r k g r e e n l i n e i s 

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

t w o - v e r t i c a l - w e 1 1 - d e v e l o p m e n t s c e n a r i o . 

I n summary, t h e h o r i z o n t a l w e l l cum'd 

790,000 b a r r e l s o f o i l a f t e r n i n e y e a r s . The two 

v e r t i c a l w e l l s would cum 300,000 and 190,000 b a r r e l s 

o f o i l , r e s p e c t i v e l y , f o r a t o t a l o f 490,000 b a r r e l s 

o f o i l . 

By d r i l l i n g h o r i z o n t a l l y and i n t u r n by 

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

wo u l d make an a d d i t i o n a l 300,000 b a r r e l s o f o i l over a 

n i n e - y e a r p e r i o d . 

Q. Can you g i v e us a g e n e r a l range o f t h e c o s t 

o f t h e v e r t i c a l w e l l v e r s u s t h e h o r i z o n t a l w e l l ? 

A. I t ' s r o u g h l y t w o - t o - o n e . V e r t i c a l w e l l s 

a r e r u n n i n g $800,000 t o d r i l l and c o m p l e t e , and we're 

p r o j e c t i n g t h e h o r i z o n t a l w e l l a t $1.65 m i l l i o n . 

Q. Under t h i s r e s e r v o i r a n a l y s i s , i s i t 
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economically f e a s i b l e f o r your company t o undertake 

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

A. Yes, i t i s , mainly i n p a r t due t o the 

uncaptured p r o r a t i o n u n i t a l l o w a b l e t h a t e x i s t s i n 

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

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

have j o i n e d the spacing u n i t , Mr. McClelland? 

A. Yes. To the n o r t h , Yates Petroleum 

operates--

Q. Let's go back t o one of the f i r s t e x h i b i t s 

Let's look a t E x h i b i t No. 2. Do you have t h a t before 

you? 

A. Yes, I do. 

Q. E x p l a i n t o the Examiner the op e r a t o r s of 

the spacing u n i t s s urrounding t h i s 160 acres? 

A. The only other o p e r a t o r besides Conoco i s 

Yates, t o the n o r t h . They operate i n Sectio n 7 and 

8. Conoco operates Section 17 and 18. 

Q. They've been contacted about your 

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

A. Yes, they have. 

Q. I n f a c t , t h e y ' r e present i n the he a r i n g 

room today, are they not? 

A. Yes, they are. 

Q. Have you r e c e i v e d any o b j e c t i o n s from any 
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o f t h e o f f s e t t i n g o p e r a t o r s o r any i n t e r e s t owner 

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

A. No, we have n o t . 

Q. I n yo u r o p i n i o n , Mr. M c C l e l l a n d , would you 

r e q u e s t t h a t t h e Examiner approve t h i s a p p l i c a t i o n ? 

A. Yes, I do. 

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

o p p o r t u n i t y t o Conoco t o e x p l o r e t h e f e a s i b i l i t y o f 

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

o t h e r w i s e be r e c o v e r e d ? 

A. I t d e f i n i t e l y w i l l do so. T h i s p i l o t 

p r o j e c t a l l o w s us t o e v a l u a t e t h e r a t e and r e c o v e r y o f 

t h e h o r i z o n t a l w e l l . We're p r e d i c t i n g t h a t we s h o u l d 

be a b l e t o r e c o v e r more o i l t h a n we can i n v e r t i c a l 

w e l l s , so i t w i l l maximize t h e e f f i c i e n c y o f t h e 

r e c o v e r y f r o m t h e r e s e r v o i r . 

Q. You're p r o p o s i n g t h a t t h e p r o d u c i n g o i l 

r a t e f o r t h i s h o r i z o n t a l w e l l be c o n t r o l l e d by t h e 

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

i s t h e maximum, 700 b a r r e l s o f o i l p e r day? 

A. Yes, s i r . 

MR. KELLAHIN: That c o n c l u d e s my 

e x a m i n a t i o n o f Mr. M c C l e l l a n d . We would move t h e 

i n t r o d u c t i o n o f E x h i b i t s 10 t h r o u g h 16. 

EXAMINER STOGNER: E x h i b i t s 10 t h r o u g h 16 
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w i l l be a d m i t t e d i n t o e v i d e n c e a t t h i s t i m e . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Mr. M c C l e l l a n d , when you were d o i n g y o u r 

s t u d y , were you a b l e t o a c t u a l l y r e s e a r c h s i m i l a r 

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

such as t h i s ? 

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

Q. And w h i c h f o r m a t i o n s o r w h i c h areas d i d you 

l o o k a t ? 

A. Case h i s t o r i e s i n t h e v u g g u l a r d o l o m i t e are 

f a i r l y r a r e c u r r e n t l y . There a r e t w o - - w e l l , two good 

examples by E l f - A q u a t a i n e , one i n t h e Rospo Mare f i e l d 

o f f s h o r e I t a l y , v e r y s i m i l a r t o N o r t h Dagger Draw. 

I t ' s a v u g g u l a r q u a r t z t y p e r e s e r v o i r , and f r o m t h a t 

l i t e r a t u r e I based my a n a l y s i s on t h a t l i t e r a t u r e and 

used t h a t f o r an upper l i m i t o f p r o d u c t i o n 

p r e d i c t i o n . I n some o f t h e i r w e l l s , t h e y saw an 

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

f o u r - t o - o n e . That i s , t h e i r h o r i z o n t a l w e l l s produced 

f o u r t i m e s t h e i r v e r t i c a l w e l l s . 

Q. And t h e y d r i l l e d two w e l l s up t h e r e ? Or 

you s a i d t h e r e was a n o t h e r one? 

A. A c t u a l l y , i n t h e case h i s t o r y I'm r e f e r r i n g 

t o , i n t h e Rospo Mare F i e l d , t h e o n l y way t h e y c o u l d 
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1 d e v e l o p t h e f i e l d was t h r o u g h h o r i z o n t a l w e l l 

2 t e c h n o l o g y . I t was non - e c o n o m i c a l under v e r t i c a l w e l l 

3 t e c h n o l o g y . 

4 Q. But t h e r e were two w e l l s i n t h a t f i e l d t h a t 

5 you were r e f e r r i n g t o i n y o u r case h i s t o r y ? 

6 A. No, t h a t f i e l d had seven o r e i g h t w e l l s 

7 t h a t were d e v e l o p e d . 

8 Q. Were t h e r e any o t h e r case h i s t o r i e s t h a t 

9 you u t i l i z e d ? 

10 A. There was one o t h e r case h i s t o r y , a s m a l l 

11 f i e l d i n France, t h e name escapes me c u r r e n t l y , b u t 

12 E l f - A q u a t a i n e a c t u a l l y d e v e l o p e d some o f t h e i r 

13 h o r i z o n t a l t e c h n o l o g y d r i l l i n g onshore f i r s t , and t h e n 

14 t h e y used t h a t t e c h n o l o g y t o d e v e l o p t h e Rospo Mare 

15 F i e l d I'm r e f e r r i n g t o . I can s u p p l y t h e case h i s t o r y 

16 t o you t h e r e . 

17 Q. Any case h i s t o r i e s i n New Mexico t h a t you 

18 know o f - - I ' m s o r r y . No, o f c o u r s e n o t - - i n t h e U n i t e d 

19 S t a t e s ? 

20 A. I n v u g g u l a r d o l o m i t e s , now Conoco has 

21 d r i l l e d a h o r i z o n t a l w e l l i n a P i n n a c l e Reef t y p e 

22 f o r m a t i o n i n M i c h i g a n , t h a t ' s somewhat s i m i l a r and we 

23 can draw an a n a l o g y t o t h i s case. We d r i l l e d 

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

25 t o t r y t o re d u c e t h e c o n i n g e f f e c t s i n t h a t r e e f , and 
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1 we were s u c c e s s f u l i n d o i n g so. 

2 Q. Was t h a t a gas b e a r i n g r e s e r v o i r o r o i l ? 

3 A. I t was b o t h . I t had a gas cap t o i t , w i t h 

4 an u n d e r l y i n g w a t e r l a k e . 

5 EXAMINER STOGNER: I have no o t h e r 

6 q u e s t i o n s o f t h i s w i t n e s s . Any o t h e r q u e s t i o n s o f 

7 t h i s w i t n e s s ? 

8 EXAMINATION 

9 BY MR. STOVALL: 

10 Q. A g a i n , l o o k i n g t o w a r d s a more l o n g - t e r m 

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

12 t e r m s o f a d r a i n i n g l a t e r a l , t h a t i s n o t t h e l e n g t h o f 

13 t h e w e l l b o r e b u t p e r p e n d i c u l a r t o t h e w e l l b o r e 

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

15 r e s e r v o i r , as opposed t o a v e r t i c a l ? 

16 A. The e x t e n t o f d r a i n a g e would be no more 

17 t h a n t h e c u r r e n t v e r t i c a l w e l l d r a i n a g e . But t h e 

18 b e n e f i t o f t h e h o r i z o n t a l w e l l i s t h a t you c o n t a c t 

19 more pay, have a more e f f i c i e n t d r a i n a g e i n t h a t a r e a . 

20 Q. When you measure p e r p e n d i c u l a r l y o r 

21 c i r c u l a r l y a round t h e bore i t s e l f , y o u ' r e s a y i n g t h e r e 

22 i s no — 

23 A. I t ' s t h e same amount o f l a t e r a l d r a i n a g e 

24 t h a t you have w i t h t h e v e r t i c a l w e l l . 

25 MR. STOVALL: T h a t ' s t h e o n l y q u e s t i o n I ' v e 
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g o t . 

EXAMINER STOGNER: I f t h e r e a r e no o t h e r 

q u e s t i o n s o f Mr. M c C l e l l a n d , he may be excused. 

MR. KELLAHIN: That c o n c l u d e s our 

p r e s e n t a t i o n i n t h i s case, Mr. Examiner, u n l e s s you 

would l i k e t o r e c a l l any o f t h e w i t n e s s e s . 

EXAMINER STOGNER: There a r e a c o u p l e o f 

p o i n t s I would l i k e t o c o v e r . F i r s t I wou l d l i k e t o 

r e c a l l Mr. H a r d i e . 

WILLIAM E. HARDIE 

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 p r e v i o u s l y 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 

f u r t h e r as f o l l o w s : 

FURTHER EXAMINATION 

BY EXAMINER STOGNER: 

Q. Could you go i n t o a l i t t l e more d e t a i l t h e 

v u g g u l a r s t r u c t u r e , how i t was for m e d , and maybe t h e 

o r i e n t a t i o n s o f t h e a c t u a l c a v i t i e s t h e m s e l v e s ? Are 

t h e y s y m m e t r i c a l , b o t h v e r t i c a l l y and h o r i z o n t a l l y , or 

are you e x p e c t i n g t o see them l a r g e r crossways as 

opposed t o h i g h ? 

A. The r e s e r v o i r i t s e l f was f i r s t d e p o s i t e d as 

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

d o l o m i t i z e d . And t h e n , a t some p o i n t , t h i s 

d o l o m i t i z e d i n t e r v a l was l e a c h e d and c r e a t e d t h e 
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1 s e c o n d a r y p o r o s i t y . A t t h a t p o i n t t h e r e s e r v o i r was, 

2 e s s e n t i a l l y , c r e a t e d . 

3 We have r e c e n t l y c o r e d a w e l l f r o m t h e t o p 

4 o f t h e r e s e r v o i r t o t h e b o t t o m , t h e B a r b a r a F e d e r a l 

5 No. 12. The i n i t i a l r e s u l t s f r o m t h a t c o r e i n d i c a t e 

6 t h a t t h e r e ' s no p r e f e r r e d o r i e n t a t i o n t o t h e s e vugs. 

7 They're p r i m a r i l y c o n t r o l l e d by t h e d e p o s i t i o n a l 

8 f a b r i c w i t h i n t h e r e s e r v o i r . I t ' s even more random 

9 t h a n we t h o u g h t b e f o r e . 

10 The t y p i c a l vug zone i s about 25 f e e t i n 

11 h e i g h t . We d o n ' t know t h e e x a c t h o r i z o n t a l l i m i t o f 

12 t h e s e vug zones, b u t we do know t h a t t h e y c a n n o t be 

13 c o r r e l a t e d i n c l o s e l y spaced w e l l s , so t h e y c a n ' t 

14 e x t e n d f o r v e r y f a r l a t e r a l l y . 

15 Q. The l e a c h i n g p r o c e s s , was t h a t a s h a l l o w 

16 t y p e o f an e n v i r o n m e n t ? 

17 A. P r o b a b l y a s h a l l o w f r e s h w a t e r i n f l u x w h ich 

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

19 EXAMINER STOGNER: T h a t ' s a l l t h e q u e s t i o n s 

20 I have. The o t h e r q u e s t i o n I'm g o i n g t o t h r o u g h 

21 o u t - - I h a t e t o use t h i s w o r d - - b u t p l u g g i n g o f such 

22 w e l l s , c o u l d somebody answer me t h a t q u e s t i o n ? How 

23 you p l a n t o p l u g them, what's t h e o p e r a t i o n and t h e 

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

25 MR. KELLAHIN: Why d o n ' t you s t e p down, 
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1 B i l l , and l e t ' s r e c a l l Mr. Faul. 

2 GARY FAUL 

3 the witness h e r e i n , a f t e r having been p r e v i o u s l y duly 

4 sworn upon h i s oath, was examined and t e s t i f i e d 

5 f u r t h e r as f o l l o w s : 

6 FURTHER EXAMINATION 

7 BY EXAMINER STOGNER: 

8 A. We l l , I guess from the cased-hole 

9 s t a n d p o i n t , i f i t were a w e l l b o r e t h a t were cased, i t 

10 would not be a l o t d i f f e r e n t than c o n v e n t i o n a l 

11 p l u g g i n g s i n t h a t you would want t o put a p l u g such 

12 t h a t i t would i s o l a t e t h i s f o r m a t i o n or the producing 

13 f o r m a t i o n s from any other f o r m a t i o n s up the ho l e . 

14 I n the case of a h o r i z o n t a l , where you have 

15 a l a r g e s e c t i o n of open h o l e , w e l l , then I t h i n k the 

16 same t h i n g a p p l i e s . I t would j u s t be what method you 

17 use t o i s o l a t e t h a t s e c t i o n from a n y t h i n g e l s e t h a t 

18 you don't want t o be contacted. With the way we have 

19 t h i s w e l l set up, we're s e t t i n g an i n t e r m e d i a t e s t r i n g 

20 t h a t , of course, i s going t o i s o l a t e e v e r y t h i n g from 

21 our producing f o r m a t i o n and above, and so we probably 

22 want t o set some cement plugs a t s p e c i f i c i n t e r v a l s 

23 coming up the h o l e , t o i s o l a t e t h i n g s such as f r e s h 

24 water zones or other than t h a t . 

25 Q. So, e s s e n t i a l l y , as f a r as f i l l i n g the 
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1 C i s c o f o r m a t i o n up w i t h cement, t h e r e ' s r e a l l y no 

2 need? J u s t t a c k a p l u g up on t o p o f t h e i n t e r m e d i a t e 

3 c a s i n g ? I s t h a t what I'm h e a r i n g ? 

4 A. I w o u l d t h i n k so, u n l e s s i n t h e c o u r s e o f 

5 d o i n g i t you expose s o m e t h i n g t h a t was t o t a l l y 

6 d i f f e r e n t t h a n what you e x p e c t e d ; say you c r o s s e d a 

7 f a u l t and g o t i n t o s o m e t h i n g t h a t was t o t a l l y 

8 d i f f e r e n t , w e l l , t h e n , I would t h i n k w i t h i n y o u r 

9 h o r i z o n t a l u n i t , you wou l d want t o i s o l a t e between 

10 w h a t e v e r y o u r f o r m a t i o n i s and wh a t e v e r you saw t h a t 

11 was d i f f e r e n t . 

12 EXAMINER STOGNER: T h a t ' s a l l t h e q u e s t i o n s 

13 and t o p i c s I have t o c o v e r . 

14 Are t h e r e any q u e s t i o n s o f any o f t h e 

15 w i t n e s s e s a t t h i s t i m e ? 

16 Mr. Cross, w o u l d you l i k e t o make a 

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

18 MR. CROSS: No, s i r . 

19 EXAMINER STOGNER: A l l r i g h t . Mr. 

20 K e l l a h i n , do you have a n y t h i n g f u r t h e r ? 

2 1 MR. KELLAHIN: No, s i r . 

22 EXAMINER STOGNER: Does anybody e l s e have 

23 a n y t h i n g f u r t h e r i n Case No. 10339? 

24 W e l l , i t ' s been about 37 y e a r s s i n c e Conoco 

25 was i n here p r o p o s i n g h o r i z o n t a l d r i l l i n g . I t t o o k a 

HUNNICUTT REPORTING 
(505) 982-9770 



59 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

w h i l e . 

W e ' l l t a k e t h i s case under a d v i s e m e n t 
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1 C E R T I F I C A T E OF REPORTER 

2 

3 STATE OF NEW MEXICO ) 
) SS. 

4 COUNTY OF SANTA FE ) 

5 

6 I , C a r l a Diane R o d r i g u e z , C e r t i f i e d 

7 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 

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

9 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 was r e p o r t e d by me; t h a t 

10 I caused my n o t e s t o be t r a n s c r i b e d under my p e r s o n a l 

11 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 i s a t r u e and 

12 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 . 

13 I FURTHER CERTIFY t h a t I am n o t a r e l a t i v e 

14 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 

15 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 

16 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 

17 WITNESS MY HAND AND SEAL J u l y 1, 1991 

18 
19 CARLA DIANE RODRIGUEZ 

CSR NO. 91 
20 

21 My commission e x p i r e s : May 25, 1995 

2 2 I do hereby certify that the fcrecc?n<? fs 
23 a complete record of tha pre — or In - •-, in 

the Examiner hearing of Case p. /£3J9 
2 4 heard by me cn %7 Ji/**? 19 9* 
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25 

HUNNICUTT REPORTING 
(505) 982-9770 


