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CHAIRMAN LEMAY: Good morning. We're 

ready t o go. 

T h i s i s t h e O i l C o n s e r v a t i o n 

Commission. My name i s B i l l LeMay. On my l e f t 

i s Commissioner B i l l Weiss; on my r i g h t , 

Commissioner Gary C a r l s o n , r e p r e s e n t i n g t h e 

Commissioner of P u b l i c Lands of t h e S t a t e of New 

Mexico. I want t o welcome a l l of you h e r e . 

B e f o r e we get s t a r t e d , i t may not be 

a p p r o p r i a t e , b ut I would l i k e t o r e c o g n i z e a 

pers o n I ' v e known f o r q u i t e a few y e a r s . He's 

s i t t i n g a t t h e f r o n t t a b l e h e r e , Dan Cu r r e n s . I 

knew him as an e n g i n e e r . He's now a l a w y e r , and 

I don't know i f t h a t ' s good or bad. I l i k e d him 

b e t t e r as an e n g i n e e r , b ut he's a p r e t t y f a i r 

l a w y e r . He's l i v e d w i t h t h i s p r o j e c t f o r I don't 

know how many y e a r s and I u n d e r s t a n d he's 

r e t i r i n g September 1 s t ? 

MR. CURRENS: That's c o r r e c t . 

CHAIRMAN LEMAY: I want t o t e l l you 

p e r s o n a l l y how much I ' v e e n j o y e d w o r k i n g w i t h you 

a l l t h r o u g h t he y e a r s , and I hope t h a t w e ' l l be 

s e e i n g you as a c o n s u l t a n t maybe or something 

back here? 

MR. CURRENS: I c e r t a i n l y hope you do, 

RODRIGUEZ-VESTAL REPORTING 
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t o o . 

MR. STOVALL: He s a i d he's g o i n g t o 

charge what he's w o r t h now. 

MR. CURRENS: There's some doubt as t o 

whether or not I can get by on t h a t s a l a r y . I 

a p p r e c i a t e your comments and I c e r t a i n l y echo 

them back t o you. I ' v e e n j o y e d knowing you f o r 

many y e a r s and w o r k i n g w i t h you. Thank you. 

CHAIRMAN LEMAY: We a p p r e c i a t e a l l t he 

s e r v i c e you've g i v e n t o t h e s t a t e , and we hope 

y o u ' l l come back. 

MR. CURRENS: Thank you. 

CHAIRMAN LEMAY: Okay. We s h a l l b e g i n 

by c a l l i n g Case No. 10508. 

[ P r o c e e d i n g s i n Case No. 10462 not 

r e p o r t e d h e r e i n . ] 

CHAIRMAN LEMAY: B e f o r e we get i n t o 

Case 10508, I would l i k e t o make a c o u p l e of 

announcements. The August docket w i l l a l s o 

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

s i x months, so t h o s e of you t h a t need t o , k i n d of 

p l a n ahead a l i t t l e b i t . 

I t h i n k we have one o t h e r de novo on 

t h a t d o c k e t , t h e Nearburg and Yates case, so i t 

w i l l be t h o s e t h r e e . 
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We a l s o p l a n on s c h e d u l i n g , a g a i n f o r 

your e d i f i c a t i o n and p l a n n i n g i n September, 

p r o b a b l y two days. We have f o u r de novo cases 

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

h o n o r i n g those a p p l i c a t i o n s on our September 

dock e t . 

Okay. We s h a l l now c a l l Case No. 

10508. 

MR. STOVALL: I n the m a t t e r of Case 

10508 b e i n g c a l l e d by t h e O i l C o n s e r v a t i o n 

Commission on i t s own m o t i o n p u r s u a n t t o t h e 

p r o v i s i o n s o f D i v i s i o n Order No. R-6446-B, w h i c h 

approved t h e Bravo Dome Carbon D i o x i d e Gas U n i t 

Agreement i n H a r d i n g , Union and Quay C o u n t i e s , 

New Mexico, t o p e r m i t Amoco P r o d u c t i o n Company, 

th e o p e r a t o r o f s a i d u n i t , t o r e v i e w o p e r a t i o n s 

and d e m o n s t r a t e t o t h e Commission t h a t i t s 

o p e r a t i o n s w i t h i n t h e u n i t are r e s u l t i n g i n t h e 

p r e v e n t i o n of waste and t h e p r o t e c t i o n o f 

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

CHAIRMAN LEMAY: Appearances i n Case 

No. 10508. 

MR. CARR: May i t p l e a s e t h e 

Commission, my name i s W i l l i a m F. Carr w i t h t h e 

Santa Fe law f i r m , Campbell, C a r r , Berge and 
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S h e r i d a n . We r e p r e s e n t Amoco P r o d u c t i o n 

Company. I'm a p p e a r i n g i n a s s o c i a t i o n w i t h 

D a n i e l R. C u r r e n s , a t t o r n e y f o r Amoco, from 

Houston, and we have t h r e e w i t n e s s e s . 

CHAIRMAN LEMAY: A d d i t i o n a l appearances 

i n t h e case? W i l l t h e w i t n e s s e s g i v i n g t e s t i m o n y 

k i n d l y s t a n d , r a i s e your r i g h t hand, and Mr. 

S t o v a l l w i l l swear you i n . 

[And a l l w i t n e s s e s were d u l y sworn.] 

CHAIRMAN LEMAY: Thank you. 

Mr. C a r r , 

MR. CARR: May i t p l e a s e t h e 

Commission, Amoco i s here t o d a y t o d e m o n s t r a t e t o 

you t h a t our o p e r a t i o n s i n t h e Bravo Dome U n i t 

c o n t i n u e t o p r e v e n t waste and t o p r o t e c t 

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

We a l s o w i l l p r o v i d e a b r i e f update of 

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

y e a r s . 

To f u l l y convey t o you t h e b i g p i c t u r e 

of Bravo Dome, t o show you what we b e l i e v e i s an 

u n u s u a l l y s u c c e s s f u l u n i t i z a t i o n e f f o r t , i t ' s 

i m p o r t a n t t o n o t o n l y f o c u s on what has happened 

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

d i r e c t your a t t e n t i o n t o e v e n t s w h i c h have 
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occurred back as f a r as the o r i g i n a l formation of 

t h i s uni t. 

I think i t ' s f a i r to say that when t h i s 

u n i t was o r i g i n a l l y contemplated, i t was a major 

undertaking, even for companies the s i z e of Amoco 

and the other working i n t e r e s t owners i n v o l v e d . 

T h i s i s the l a r g e s t gas u n i t i n the world. I t 

c o n t a i n s over a m i l l i o n a c r e s . 

When e a r l y d e c i s i o n s had to be made 

about t h i s u n i t , we were o p e r a t i n g with 

r e l a t i v e l y l i m i t e d data. We didn't know, i n 

f a c t , how to produce C0 2, we didn't know what 

would be r e q u i r e d to t r e a t i t , we didn't know how 

i t could be t r a n s p o r t e d . In f a c t , we didn't even 

know how i t would r e a l l y work i n the r e s e r v o i r i n 

enhanced o i l recovery p r o j e c t s . But i t was 

apparent to us there was a p o t e n t i a l for carbon 

di o x i d e i n t e r t i a r y r ecovery o p e r a t i o n s . 

Because of these u n c e r t a i n t i e s , because 

of the s i z e of the p o t e n t i a l u n i t area, because 

of the remoteness of t h i s u n i t to the f i e l d s i n 

which C0 2 could r e a l i s t i c a l l y be used, i t was 

decided by the working i n t e r e s t owners that 

u n i t i z e d development was a p p r o p r i a t e . 

So, l a t e i n the 1970s, they met, they 
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de v e l o p e d a u n i t agreement whereby t h e y c o u l d 

share n o t o n l y t h e b e n e f i t s of t h i s development 

but a l s o share t h e burdens. Now, t h i s agreement, 

as perhaps you know, has always been a v o l u n t a r y 

u n i t agreement. 

I t does c o n t a i n s c e r t a i n u n i q u e 

p r o v i s i o n s and one of tho s e i s i m p o r t a n t t o t h i s 

p r o c e s s here t o d a y , f o r t h e w o r k i n g i n t e r e s t 

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

u n i t c o u l d n ot become e f f e c t i v e back i n 1980 

u n t i l f i r s t i t had r e c e i v e d t h e b l e s s i n g , t h e 

a p p r o v a l , of t h e New Mexico O i l C o n s e r v a t i o n 

Commi ss i on. 

So, i n 1980 t h e r e were two h e a r i n g s 

b e f o r e t h e Commission, and t h e Commission t w i c e 

approved t h i s p l a n f o r u n i t i z a t i o n . F o l l o w i n g 

OCD a p p r o v a l , a p p r o v a l was o b t a i n e d from t h e l a n d 

o f f i c e and from t h e Bureau o f Land Management and 

th e u n i t became e f f e c t i v e November 1, 1980. 

T h i s Commission, however, has 

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

e f f o r t i n s e v e r a l ways. One t h i n g r e q u i r e s t h a t 

a t l e a s t once e v e r y f o u r y e a r s , Amoco r e t u r n t o 

you and de m o n s t r a t e t h a t i t s o p e r a t i o n s c o n t i n u e 

t o p r e v e n t waste and t o p r o t e c t c o r r e l a t i v e 
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r i g h t s , and for that reason we're st a n d i n g before 

you here today to report to you on our ope r a t i o n 

of the u n i t . 

We w i l l c a l l three w i t n e s s e s . The 

f i r s t i s Herb Waclcer . Mr. Wacker i s a g e o l o g i c a l 

a s s o c i a t e i n Amoco 1 s North Permian B a s i n Unit, 

and i t i s h i s duty to e v a l u a t e and de f i n e the 

r e s e r v o i r at Bravo Dome. He's going, to share 

with you h i s l a t e s t g e o l o g i c a l i n t e r p r e t a t i o n s on 

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

t h i s a r e a . We w i l l show you what we've done, 

p a r t i c u l a r l y f o c u s i n g on what has been done 

during the l a s t four y e a r s to understand the 

tough formation i n Bravo Dome. 

Now, even though development of carbon 

di o x i d e i s n e c e s s a r i l y t i e d to the p r i c e of o i l , 

I t h i n k we are going to be able to show you that 

we have continued i n a g g r e s s i v e and a c t i v e way to 

develop data and an understanding of the 

r e s e r v o i r that i s n e c e s s a r y i f we're going to 

e f f e c t i v e l y c a r r y out our o b l i g a t i o n s as operator 

of t h i s u n i t to move toward f u l l development of 

a l l p o r t i o n s of t h i s r e s e r v o i r that can be 

commercially produced. 

We then w i l l c a l l an en g i n e e r i n g 
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w i t n e s s , Mr. Jim C o l l i e r . He's a s e n i o r 

p e t r o l e u m e n g i n e e r i n g a s s o c i a t e f o r Amoco. He's 

g o i n g t o show you t h a t Amoco c o n t i n u e s t o d e v e l o p 

c a r b o n d i o x i d e as a m a r k e t a b l e commodity, and 

we're d o i n g t h i s by e m p l o y i n g t h e most e c o n o m i c a l 

and e f f i c i e n t p r o d u c t i o n methods, t h e r e b y 

m a x i m i z i n g r e c o v e r y , e n h a n c i n g revenues and a t 

the same ti m e p r o t e c t i n g t h e e n v i r o n m e n t . 

He w i l l f i n a l l y r e v i e w t h e f i n a n c i a l 

b e n e f i t s t h a t are coming from t h e Bravo Dome U n i t 

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

s t a t e b ut t o o t h e r s , and a l s o r e v i e w i n g t h e new 

t a x e s t h a t have been g e n e r a t e d by t h i s e f f o r t . 

F i n a l l y we're g o i n g t o c a l l Mr. Ron 

Krenek, who i s our manager of our CO^ s a l e s and 

s u p p l y . He's g o i n g t o r e v i e w our e f f o r t s t o 

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

o b t a i n new c o n t r a c t s f o r carbon d i o x i d e . 

At t h e c o n c l u s i o n of t h i s h e a r i n g , 

we're c o n v i n c e d we w i l l have d e m o n s t r a t e d t h a t we 

are o p e r a t i n g t h i s u n i t i n an e f f i c i e n t and 

e f f e c t i v e way, t h a t what we see to d a y i s a u n i t 

t h a t i s w o r k i n g as we hoped i t would i n 1980, and 

t h a t y o u ' l l be a b l e t o see t h a t we are c o n t i n u i n g 

t o p r e v e n t waste and t o p r o t e c t c o r r e l a t i v e 
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1 3 

r i g h t s on a c o n t i n u i n g b a s i s . 

Mr. Currens w i l l c a l l t h e w i t n e s s e s f o r 

Amoco. 

CHAIRMAN LEMAY: Thank you, Mr. C a r r . 

MR. CURRENS: Mr. Chairman, w i l l I be 

p i c k e d up a l l r i g h t h e r e , or do I need t o use t h e 

podium? 

CHAIRMAN LEMAY: Your c h o i c e . 

MR. CURRENS: I would c a l l f i r s t Mr. 

Herb Wacker. 

HERBERT J . WACKER 

Having 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. CURRENS: 

Q. Mr. Wacker, w i l l you s t a t e your name 

f o r t h e r e c o r d , p l e a s e . 

A. H e r b e r t J. Wacker. 

Q. By whom are you employed? 

A. Amoco P r o d u c t i o n C o r p o r a t i o n , Houston, 

Texas. 

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

A . I 1 m t h e r e s e r v o i r g e o l o g i s t f o r t h e 

Bravo Dome U n i t . 

Q • Have you ever t e s t i f i e d b e f o r e t h i s 
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Commission before? 

A. I have not. 

Q. Then l e t ' s review your education and 

work background i n the f i e l d of geology. T e l l us 

about your education i n the f i e l d of geology. 

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

geology from Texas C h r i s t i a n U n i v e r s i t y i n 1970, 

and a master of s c i e n c e i n geology from the 

U n i v e r s i t y of Texas at E l Paso i n 1972. 

Q. Upon r e c e i p t of that master's degree, 

what did you do? 

A. I was a s s i g n e d to the New Mexico 

Operations Group i n the E x p l o r a t i o n Department 

for two y e a r s . 

Q. Have you been with Amoco ever s i n c e ? 

A. Yes, I have. 

Q. Why don't you very b r i e f l y d e s c r i b e the 

nature of your assignments in the roughly 20 

ye a r s you've been with Amoco. 

A. Sin c e then I have h e l d both t e c h n i c a l 

and s u p e r v i s o r y p o s i t i o n s i n the Michigan B a s i n 

for four y e a r s , E a s t Texas for f i v e y e a r s , the 

E a s t e r n United S t a t e s New Ventures Group for two 

y e a r s , and I've worked the Permian B a s i n for s i x 

y e a r s . 
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Q. Were you r e c e n t l y a s s i g n e d t o do a 

p r o j e c t c o n c e r n i n g Bravo Dome? 

A. Yes, I was, s l i g h t l y over a year and a 

h a l f ago. 

Q. What assignment were you gi v e n ? 

A. The assignment was t o u n d e r s t a n d t h e 

r e s e r v o i r a t Bravo Dome, 

Q. For t h i s l a s t year and a h a l f , t h a t has 

been your p r i m a r y work assignment and f u n c t i o n ? 

A. Yes, s i r , i t has. 

Q. About what p e r c e n t a g e of your t i m e have 

you spent on t h a t ? 

A. About 80 p e r c e n t . 

Q. W i t h r e s p e c t t o t h i s h e a r i n g t o d a y , 

have you b r o u g h t us c e r t a i n e x h i b i t s t h a t have 

been p r e p a r e d t o h e l p us u n d e r s t a n d t h e s t u d i e s 

t h a t you've made t o t h i s p o i n t ? 

A. Yes, I have . 

MR. CURRENS: I would s u b m i t Mr. 

Wacker's q u a l i f i c a t i o n s as an e x p e r t g e o l o g i s t i n 

t h i s mat t e r . 

CHAIRMAN LEMAY: His q u a l i f i c a t i o n s are 

a c c e p t a b l e . 

Q. L e t ' s t u r n our a t t e n t i o n t o what i s 

marked as Amoco 1 s Wacker E x h i b i t No. 1. 
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MR. CURRENS: I b e l i e v e a l l of the 

Commissioners have a book up t h e r e . The books 

co n t a i n the e x h i b i t s of a l l of the w i t n e s s e s . 

Some of them are i n reduced form as compared to 

what w e ' l l be showing on the board. 

Q. What do you show on E x h i b i t No. 1, Mr. 

Wacker ? 

A. E x h i b i t No. 1 shows the l o c a t i o n of 

Bravo Dome Gas Unit i n the n o r t h e a s t e r n quadrant 

of New Mexico . 

Q. J u s t for purposes of l o c a t i n g and 

g e t t i n g everyone o r i e n t e d as to where we are 

t a l k i n g about, i s that r i g h t ? 

A. That's r i g h t . 

Q. Okay. Now i t ' s t h i s a r e a that has been 

the f o c a l point of the geologic study that you've 

been making, i s that r i g h t ? 

A. Yes, i t has. 

Q. How does a g e o l o g i s t s t a r t i n to 

conducting a study of an area such as t h i s ? 

A. Our f i r s t job i s to t r y and get a f e e l 

for the d e p o s i t i o n environments that are present 

there by looking at the rocks, and then we begin 

to b u i l d a g e o l o g i c a l p i c t u r e i n our minds to 

show others what we have. 
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Q. W e l l , l e t ' s see i f we have some 

examples of how you s t a r t t h a t p r o c e s s , t h e n . 

What's your E x h i b i t 2? 

A. E x h i b i t 2 i s a diagram of t h e m i d d l e 

P e n n s y l v a n i a n . The b l o c k diagram shows t h e 

g e n e r a l c o n f i g u r a t i o n of t h e S i e r r a Grande U p l i f t 

w h i c h was i n N o r t h e a s t e r n New Mexico, and t h e 

Palo Duro B a s i n w h i c h goes from E a s t e r n New 

Mexico on i n t o Texas. 

I t shows t h e g e n e r a l t o p o g r a p h y as a 

g e o l o g i s t would imagine i t , a t a t i m e about 310 

m i l l i o n y e a r s ago. 

Q. So t h i s i s s o r t of a mind model t h a t 

you have t o s t a r t l o o k i n g a t t h e r o c k and t h e 

d e p o s i t i o n a l n a t u r e of t h e area t h a t y o u ' r e 

i n t e r e s t e d i n ? 

A. That's r i g h t . 

Q. Where do you s t a r t l o o k i n g a t th e s e 

t h i n g s ? From t h e t o p or from t h e bottom? 

A. G e n e r a l l y we s t a r t a t t h e b o t t o m . 

P a r t i c u l a r l y i n t h e case of t h e Bravo Dome U n i t , 

t h e u n i t i z e d i n t e r v a l i s from t h e base of t h e 

Cimarron a n h y d r i t e t o t h e t o p of t h e g r a n i t e . 

And i n t h i s p a r t of t h e w o r l d , f o r t h e most p a r t , 

t h e g r a n i t e wash, wh i c h i s m i d d l e P e n n s y l v a n i a n 
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in age, covers that e a r l y part of the u n i t . 

Q. Okay. So t h a t ' s the o l d e s t r ocks, 

probably, i n Bravo Dome that you're looking at i n 

t h i s model? 

A . That's r i g h t . 

Q. What can you look at next? What's your 

next time sequence? 

A. Moving up in t o the l a t e P ennsylvanian, 

you can again see the presence of the S i e r r a 

Grande U p l i f t and the Palo Duro B a s i n . 

Q. You're looking at your E x h i b i t No. 3? 

A. Yes, s i r , I am. You can see that we 

s t i l l have what we c a l l a l l u v i a l f a n s . These are 

the fans that wash out from mountains and c a r r y 

coarse pebbles and cobbles. There are braided 

streams that develop a c r o s s a broad, f l a t a r e a . 

I t probably didn't look too d i f f e r e n t 

from what we see around the area of Santa Fe 

today. I f you look i n the streams, they're f u l l 

of cobbles and pebbles. There was some r e l i e f , 

and that r e l i e f i s expressed i n the coarse g r a i n 

g r a n i t e wash that we see i n the lower part of the 

s e c t i o n of Bravo Dome. 

Q. Okay. And, at a l a t e r time? 

A. At a l a t e r time, i n the e a r l y Permian, 
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you can see that the S i e r r a Grande U p l i f t , as we 

understand i t , was deeply eroded and probably 

wasn't much more than low h i l l s . 

Q. You're t a l k i n g about what's d e p i c t e d on 

your E x h i b i t 4? 

A. That's r i g h t . I t ' s on the right-hand 

s i d e of E x h i b i t 4. On the l e f t - h a n d s i d e of 

E x h i b i t 4 we see the Palo Duro B a s i n , and you can 

see what we c a l l ephemeral streams, going from 

one s i d e of the S i e r r a Grande U p l i f t on i n t o the 

Palo Duro. "Ephemeral" means t h e r e ' s water i n 

them sometimes. 

These streams c a r r y r a t h e r f i n e g r a i n 

sediments through the u n i t area, and r e p r e s e n t 

the upper part of the u n i t i z e d i n t e r v a l that we 

c a l l the Tubb formation. 

MR. STOVALL: Mr. Wacker, l e t me 

i n t e r r u p t you for j u s t a minute. I think you 

r e f e r r e d to the " S i e r r a Grande U p l i f t " as being 

the r i g h t s i d e , and the "Palo Duro B a s i n " as the 

l e f t s i d e , and I think that can be confusi n g when 

you read the t r a n s c r i p t down the road l a t e r on. 

The S i e r r a Grande i s on the l e f t , 

r i g h t ? I think you had them backwards, and 

t h a t ' s a l l I'm t r y i n g to do i s - -

RODRIGUEZ-VESTAL REPORTING 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

16 

1 7 

1 8 

1 9 

20 

2 1 

22 

2 3 

24 

2 5 

20 

THE WITNESS: Oh, I'm s o r r y . You're 

r i g h t . Thank you very much. I do a p p r e c i a t e 

that . 

MR. CURRENS: You're looking at them 

from d i f f e r e n t d i r e c t i o n s . 

MR. STOVALL: You're holding them up 

and looking the same way at them. 

THE WITNESS: I'm a f r a i d so. 

Q. In that case, the S i e r r a Grande U p l i f t 

would r e a l l y be to the western p o r t i o n or 

northern p o r t i o n or northwestern p o r t i o n of t h i s 

e x h i b i t , and the Palo Duro B a s i n would be back i n 

an e a s t e r l y s e n s i n g , would i t not? 

A. Yes, s i r , i t would. 

Q. Okay. Now, having looked at these 

three models, does that g e n e r a l l y encompass the 

kind of time pe r i o d that you would be looking a t , 

g e o l o g i c a l l y , i n t h i s area? 

A. Yes, i t does. I t covers about 40 

m i l l i o n y e a r s . Most of the time i t was very, 

very a r i d . The sediments that were l a i d down 

were what we commonly r e f e r to as c o n t i n e n t a l 

type red beds. 

Q. I n o t i c e a name "B. I . May," or a 

n o t a t i o n "B. I . May" on a l l three of these l a s t 
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e x h i b i t s , 2, 3 and 4. What's t h a t s i g n i f i c a n c e ? 

A. Bruce May was a g e o l o g i s t w i t h Amoco 

and i s a g e o l o g i s t w i t h Amoco t h a t d e v e l o p e d 

t h e s e models e a r l y on i n t h e d e s c r i p t i o n of Bravo 

Dome. We f e e l t h a t t h e y s t i l l h o l d t r u e i n t h e i r 

d e s c r i p t i o n of t h e dome, and r e p r e s e n t t h e work 

t h a t was done a t t h a t t i m e t h a t s t i l l h o l d s t r u e 

f o r Bravo Dome. 

Q. So the model t h a t y o u ' r e l o o k i n g a t i s 

the same s o r t of model t h a t Mr. May was l o o k i n g 

a t i n i t i a l l y o u t h e r e , and you b o t h t h i n k t h a t ' s 

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

A. Yes, s i r , we do. 

Q. Was t h e r e a n y t h i n g e l s e you wanted t o 

cover on E x h i b i t s 2, 3 or 4? 

A. No, s i r . 

Q. A l l r i g h t . Now, w i t h t h i s i d e a i n mind 

of what t h e s e d e p o s i t i o n a l models might have, 

what s o r t o f t h i n g s do g e o l o g i s t s n e x t move t o i n 

t r y i n g t o assess and u n d e r s t a n d an area? 

A. Our n e x t j o b i s t o u n d e r s t a n d e x a c t l y 

what t h e l o g s , t h a t a r e t a k e n from t h e d r i l l i n g 

w e l l s , have t o show us and t e l l us about t h o s e 

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

Q. Have you p r e p a r e d a t y p e l o g t o use i n 
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t h i s p r o c e e d i n g so t h a t w e ' l l a l l be on a 

c o n s t a n t n o m e n c l a t u r e , so t o speak? 

A. Yes, s i r , I have. 

Q. Would t h a t be your E x h i b i t 5? 

A. Yes, s i r , i t would be. 

Q. Would you e x p l a i n t h a t ? 

A. E x h i b i t 5 i s t h e e l e c t r i c l o g from t h e 

Amoco P r o d u c t i o n S t a t e FD, a l s o known as t h e 

Bravo Dome 2031-231 D. 

Q. The w e l l name's up a t t h e t o p of t h i s 

e x h i b i t ? 

A . I t i s . 

Q. I would l i k e t o t a k e a l i t t l e b i t of 

ti m e w i t h t h i s because we're g o i n g t o have a 

number of c r o s s - s e c t i o n s f o l l o w i n g t h i s , and i f 

we i d e n t i f y a l l t h e p a r t s and components h e r e , we 

won't have t o mess w i t h them l a t e r on. 

So, you have t h e name up here on t h e 

to p of t h e w e l l log? 

A. Yes, s i r , I do. Down t h e l e f t - h a n d 

s i d e , as we l o o k a t i t , t h e r e ' s a gamma r a y l o g . 

I t ' s a c o r r e l a t i o n t o o l t h a t we use t o t i e one 

w e l l t o t h e o t h e r . On t h e r i g h t - h a n d s i d e i s t h e 

p o r o s i t y t o o l . I n t h i s case, i t ' s a n e u t r o n 

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

shown i n the lower l e f t - h a n d s i d e of t h e e x h i b i t . 

Q. I s t h a t t h e map area w i t h t h e l a r g e 

y e l l o w c o l o r e d - i n p o r t i o n ? 

A. Yes. That's t r u e . The l a r g e y e l l o w 

area i s Bravo Dome, and t h e l o c a t i o n of t h e w e l l 

i s shown i n a s m a l l r e d p l u s w i t h a T ne x t t o i t . 

Q. When you say t h e l a r g e y e l l o w area i s 

Bravo Dome, do you mean t h e o u t l i n e , t h e e x t e r i o r 

boundary of t h e Bravo Dome Carbon D i o x i d e Gas 

U n i t ? 

A. I t i s t h e e x t e r i o r o u t l i n e . 

Q. Okay. I n o t i c e f u r t h e r , or you 

mentioned t h e symbol. I s t h a t same symbol t h e 

one shown a t t h e v e r y t o p of t h e log? 

A. Yes, i t i s . 

Q. Okay. Why don't you go on t o t h e 

symbols t h a t a r e i n t h e r i g h t - h a n d l e g e n d 

p o r t i o n , on t h e b o t t o m of t h i s . 

A. On t h e r i g h t - h a n d s i d e I you have an 

e x p l a n a t i o n of t h e w e l l symbols t h a t w e ' l l use 

p a r t i c u l a r l y f o r t h e Bravo Dome ar e a . Since 

we're d e a l i n g w i t h carbon d i o x i d e gas, I t h i n k 

i t ' s i m p o r t a n t t o shape t h a t o ut j u s t a l i t t l e . 

The f i r s t n o t a t i o n u n d e r n e a t h t h e w e l l 
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symbol e x p l a n a t i o n i s an open c i r c l e w i t h a C2 

ne x t t o i t . That s t a n d s f o r c u r r e n t l y p r o d u c i n g 

carbon d i o x i d e gas w e l l . 

I m m e d i a t e l y under t h a t i s what we 

commonly know as a w e l l w i t h a gas show. I n t h i s 

case i t r e p r e s e n t s a carbon d i o x i d e gas show. 

Underneath t h a t i s what l o o k s l i k e a 

d r y h o l e symbol w i t h a T ne x t t o i t . The 

n o t a t i o n here i s t h e s t a t e ' s n o t a t i o n of 

t e m p o r a r i l y abandoned. These s e r i e s of w e l l s a r e 

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

co m p l e t e d as p r o d u c e r s . They are n o t hooked up 

or on l i n e , and w e ' l l t a l k about t h a t l a t e r on. 

Underneath t h a t i s t h e s t a n d a r d d r y 

h o l e symbo1. 

Q. So you might c h a r a c t e r i z e t h o s e t h a t 

are c o m p l e t e d i n t h e carbon d i o x i d e p r o d u c i n g 

h o r i z o n as a c t i v e and i n a c t i v e , w i t h t h e a c t i v e 

w e l l s b e i n g t h e ones w i t h t h e c i r c l e and t h e 2? 

A. Yes. 

Q. And t h e ones w i t h t h e T b e i n g i n a c t i v e 

p r o d u c e r s ? 

A. Tha t ' s r i g h t , t h e y are i n a c t i v e 

p r o d u c e r s . 

Q. Okay. Having c o v e r e d much of t h e 
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m a t e r i a l t h a t w i l l be of i n t e r e s t on some of t h e 

f o l l o w i n g e x h i b i t s as t o t h e se t u p and o u t l i n e , 

why don't we go ahead and t a l k about Vhe meat of 

what you show here . 

A. Okay. The c o l o r c o d i n g i s i m p o r t a n t i n 

t h a t i t h e l p s us see t h e shape and d i s t r i b u t i o n 

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

r e s e r v o i r . 

The C i m a r r o n a n h y d r i t e shown here i n 

p u r p l e , r e p r e s e n t s t h e u n i t , t h e s e a l above t h e 

r e s e r v o i r a t Bravo Dome. 

I m m e d i a t e l y u n d e r n e a t h i t i s t h e Tubb 

f o r m a t i o n . I show here an upper Tubb i n y e l l o w . 

That b r i g h t y e l l o w i s c h a r a c t e r i s t i c o f what I 

would c a l l t h e t r u e Tubb f o r m a t i o n , as we c a r r y 

i n down i n t o t h e Permian B a s i n . 

Underneath t h a t i s a r o c k u n i t t h a t , 

perhaps more a c c u r a t e l y i s c a l l e d Abo, b u t f o r 

purposes of t h e u n i t d e s c r i p t i o n I'm g o i n g t o 

c a l l i t upper, m i d d l e and lowe r Tubb f o r m a t i o n . 

I t h i n k t h a t ' s i m p o r t a n t i n t h e c o n s i s t e n c y of 

the t e s t i m o n y . 

The m i d d l e Tubb i s shown here i n a t a n , 

the lower Tubb i s shown i n a cinnamon c o l o r . 

Underneath t h a t i s a t h i n bed w h i c h i s g r a n i t e 
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wash, and i t ' s brown. That encompasses t h e 

e n t i r e u n i t i z e d i n t e r v a l . Below t h a t i s g r a n i t e 

basement. 

Q. Okay. And t h i s k i n d of a d e p i c t i o n 

w i l l f o l l o w t h r o u g h i n t h e r e s t of your e x h i b i t s ? 

A . Yes, i t w i l l . 

Q. A l l r i g h t . Now, you s a i d i t was 

i m p o r t a n t t o v i s u a l i z e t h i s as you t a k e t h e work 

you've done on down i n t o t h e Permian B a s i n . 

I s n ' t t h a t k i n d o f a new t w i s t i n t h e way of 

l o o k i n g a t t h i n g s i n t h i s Bravo Dome area? 

A. Yes, i t i s . I n t h e p a s t we've t r i e d t o 

work h a r d t o u n d e r s t a n d t h e r e l a t i o n s h i p s 

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

u n i t . I t h i n k sometimes i t ' s e x c i t i n g t o see 

such a l a r g e u n i t and u n d e r s t a n d i t i n t h a t 

c o n t e x t . 

By b a c k i n g away, I can see even more 

d e t a i l i n t h e way t h e Bravo Dome U n i t was l a i d 

out g e o l o g i c a l l y . 

Q. Has t h a t been t h e b a s i s on whi c h you've 

s t a r t e d your c u r r e n t s t u d y ? 

A . Yes, i t has. 

Q. Why don't we move on and see how t h a t 

t i e s t o g e t h e r a l i t t l e b i t . I t h i n k your n e x t 
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e x h i b i t i s E x h i b i t No. 6, and I b e l i e v e we've 

a l r e a d y t a p e d t h a t one on t h e w a l l . 

A. Yes. 

MR. CURRENS: Can you see a l l of t h e 

e x h i b i t okay h e r e , or do I need t o move t h e e a s e l 

a l i t t l e b i t ? 

CHAIRMAN LEMAY: I can see i t . 

A. Our u n d e r s t a n d i n g of t h e s t r a t i g r a p h i c 

r e l a t i o n s h i p s of Bravo Dome has b e n e f i t e d f r o m 

t h e r e g i o n a l a n a l y s i s . What I have here i s a 

c r o s s - s e c t i o n t h a t goes from t h e Empire-Abo t r e n d 

a l m o s t a l l t h e way t o C l a y t o n , New Mexico. That 

encompasses a d i s t a n c e of about 275 m i l e s . 

Q. You have your i n s e t map here a g a i n , and 

th e t r a c e on t h e i n s e t map you have goes o f f t h e 

whole e a s t s i d e of t h e s t a t e , b a s i c a l l y , from 

Texas t o Colorado a l m o s t ? 

A. Yes, i t does . 

Q. And t h a t g e o g r a p h i c area i s one t h a t 

you a r e d e p i c t i n g here i n your c r o s s - s e c t i o n , 

g e o l o g i c a l l y ? 

A. That's t r u e . 

Q. Why don't you go ahead and t a k e us 

t h r o u g h t h a t . I b e l i e v e we've co v e r e d t h e le g e n d 

f a i r l y w e l l and don't need t o go back t o t h a t . 
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A . That's f i n e . 

Q • Why don't you t e l l us what i t i s we're 

1o o k i n g a t . 

A . Okay . On t h e w a l l i s a f u l l d i s p l a y of 

the g e o l o g i c work t h a t I ' v e done a l o n g t h e 

e a s t e r n s i d e o f New Mexico. On t h e l a r g e r 

d i s p l a y , I have b o t h t h e p o r o s i t y l o g and t h e 

c o r r e l a t i o n l o g , as w e l l as l i t h o l o g y i n f o r m a t i o n 

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

the l o g . These are d e s c r i p t i o n s of c u t t i n g s from 

t h e we l i s . 

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

and make t h e c o r r e l a t i o n s t h r o u g h t h i s p a r t of 

New Mexico. I n t h e books y o u ' l l o n l y f i n d t h e 

c o r r e l a t i o n p a r t of t h e l o g , but t h i s i s g o i n g t o 

be p r e s e r v e d f o r you a t any t i m e , and i f you 

w i s h , y o u ' r e welcome t o i t . That r e f e r s t o t h e 

l a r g e r , l o n g c r o s s - s e c t i o n h e r e . 

u n c o n f o r m i t i e s . One u n c o n f o r m i t y l i e s a t t h e 

base of t h e C l e a r f o r k and t h e Tubb. I t ' s a l s o 

shown and c o r r e s p o n d s t o t h e t o p of t h e Abo 

f o r m a t i o n . T h i s p a r t i c u l a r u n c o n f o r m i t y was 

i d e n t i f i e d by Ron Broadhead i n a p u b l i c a t i o n i n 

These c u t t i n g s , i n c o m b i n a t i o n w i t h t h e 

What we show, most i m p o r t a n t l y are two 
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December of 1988, New Mexico Bureau of Mines and 

M i n e r a l Resources P u b l i c a t i o n B u l l e t i n 119. 

Q. Now, t h a t i s m a t e r i a l t h a t has been 

p u b l i s h e d and a view t h a t ' s come out s i n c e our 

l a s t f o u r - y e a r r e v i e w , has i t not? 

A. That's t r u e . 

Q. So you've t a k e n the l a t e s t t y p e of 

m a t e r i a l i n t h i n k i n g t o i n t e g r a t e i n t o t h i s t o 

h e l p you w i t h your s t u d y , i s t h a t r i g h t ? 

A. Yes. I t has been q u i t e h e l p f u l . I see 

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

Tubb w h i c h goes t h r o u g h a s i m i l a r l i t h o l o g i c 

change; i n o t h e r words, from sandstone t o 

e v a p o r i t e s , as t h e change from Abo t o C l e a r f o r k . 

And t h e n we have t h e same k i n d of 

change from sandstone t o e v a p o r i t e s i n t h e change 

from t h e Tubb f o r m a t i o n t o t h e Cimarron 

anhydr i t e. 

Q. L e t ' s g et som e t h i n g i n t h e r e c o r d here 

about t h e p a r t of t h e c r o s s - s e c t i o n y o u ' r e 

t a l k i n g a b o u t. Give us a--

A. The two w e l l s t h a t g i v e us t h e be s t 

c l u e are t h e Amoco Baker and t h e Amoco B l a c k b u r n 

Farms. I n t h e books, those c o r r e s p o n d t o w e l l s 

No. 7 and 8, and on t h i s l a r g e r d i s p l a y t h e y 
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c o r r e s p o n d t o W e l l s No. 11 and 12. T h i s i s a b o u t 

t h e m i d d l e o f Quay C o u n t y . 

Q. Okay. T h e y ' r e s o u t h o f t h e B r a v o Dome 

U n i t a r e a ? 

A. I t i s s u b s t a n t i a l l y s o u t h o f t h e B r a v o 

Dome a r e a w h e r e I ' v e been a b l e t o d e f i n e t h e 

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

Q. I n f a c t , on t h e c r o s s - s e c t i o n , have y o u 

ma r k e d t h e l o g s o f w e l l s t h a t a r e w i t h i n t h e 

B r a v o Dome U n i t a r e a ? 

A. Yes, I h a v e . I n b l u e , on t h e f a r 

r i g h t - h a n d s i d e o r n o r t h s i d e o f t h e 

c r o s s - s e c t i o n , I ' v e u n d e r s c o r e d t h e B r a v o Dome 

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

B r a v o Dome C a r b o n D i o x i d e Gas U n i t . 

Q. Why d o n ' t y o u kee p on m o v i n g 

n o r t h w a r d s , t h e n . 

A. Okay. P r o b a b l y t h e most i m p o r t a n t 

t h i n g we've seen i n t h e i d e n t i f i c a t i o n o f t h e s e 

two u n c o n f o r m i t i e s i s t h a t t h e t r u e Tubb i s 

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

I t a c t u a l l y t r u n c a t e s mid-way i n t h e u n i t , and 

yo u can see t h a t w h e r e t h e y e l l o w d i s a p p e a r s 

b e t w e e n two w e l l s . 

The l o w e r p a r t o f t h e u n i t i s d e s c r i b e d 
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a g a i n , as I c a l l i t m i d d l e and lower Tubb, but 

i t ' s t r u l y Abo i n f o r m a t i o n . A g a i n , l a t e r on i n 

the t e s t i m o n y I ' l l r e f e r t o t h a t as m i d d l e and 

1 ower Tubb. 

Q. Okay. T h i s i s something t h a t you 

d i s c o v e r by moving out of t h e l o c a l area then? 

A. Yes, i t i s . 

Q. So what's been p o p u l a r l y c a l l e d Tubb 

t h r o u g h a l l of t h i s t i m e up t h e r e i s a l i t t l e 

b r o a d e r encompassing t h i n g t h a n t h a t s i n g l e , one 

no m e n c l a t u r e t h a t ' s a t t a c h e d ? 

A. Yes, i t i s . I n Bruce May's t e s t i m o n y , 

he d i d t a l k about t h e Tubb, t h e u n i t i z e d i n t e r v a l 

c o n t a i n i n g perhaps Tubb and Abo; and c e r t a i n l y 

Ron Broadhead's work t a l k s about t h e Abo b e i n g 

p r e s e n t i n t h e Bravo Dome area. 

Q. Okay. Now, what's t h e s i g n i f i c a n c e of 

t h i s i n u n d e r s t a n d i n g Bravo Dome and 

u n d e r s t a n d i n g t h e r e s e r v o i r s up t h e r e ? 

A. That's a good q u e s t i o n . I n t h e e a r l i e r 

work, t h e t h o u g h t was t h a t t h e changes a c r o s s 

Bravo Dome were t h e r e s u l t of changes i n 

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

a more l a c u s t r i n e e n v i r o n m e n t , b ut those changes 

were p a r t of a g e n e r a l f a c i e s t r a c k t r e n d . 
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What I can see based on my c o r r e l a t i o n s 

i s t h a t t h e r e a r e t h r e e s e p a r a t e u n i t s . Each one 

has the p o t e n t i a l of h a v i n g d i f f e r e n t r e s e r v o i r 

c h a r a c t e r i s t i c s . We need t o u n d e r s t a n d each of 

thos e and how f a c i e s changes t a k e p l a c e w i t h i n 

each of tho s e d e p o s i t i o n a l u n i t s . 

A l s o , need t o u n d e r s t a n d where one u n i t 

i s t r u n c a t e d u n d e r n e a t h t h e Cimarron a n h y d r i t e 

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

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

Q. So, i n g o i n g t o s t r a t i g r a p h i c work 

h e r e , you b e l i e v e t h a t y o u ' r e making a g r e a t d e a l 

of p r o g r e s s i n u n d e r s t a n d i n g t h e r e s e r v o i r ? 

A. Yes. T h i s i s a new way t o l o o k a t t h e 

Dome, and I t h i n k i t w i l l make f o r a b e t t e r 

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

I t i s g o i n g t o be s u b s t a n t i a l l y more d e t a i l e d 

t h a n what we had b e f o r e . 

Q. So we're s o r t of s u b - d i s s e c t i n g t h e 

Tubb now, where i t ' s been a r a t h e r g r o s s l o o k i n g 

phase ? 

A. That's t r u e . 

Q. Do you have a n y t h i n g e l s e t h a t we need 

t o cover w i t h r e s p e c t t o E x h i b i t 6? 

A. No, s i r , I d o n ' t . 
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Q. Having moved from t h e s o u t h end of the 

s t a t e a l l t h e way up t o Bravo Dome, do you t h e n 

f o c u s your l o o k i n g i n t h e Bravo Dome area i t s e l f ? 

A. Once we see t h i s l o n g , r e g i o n a l v i e w , 

i t i s i m p o r t a n t t o l o o k a t t h e d e t a i l . I ' v e 

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

net w o r k t h a t I'm g o i n g t o use t o h e l p b u i l d t h e 

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

r e s e r v o i r a t Bravo Dome. 

Q . L e t ' s s t a r t l o o k i n g a t t h a t n e t w o r k of 

c r o s s - s e c t i o n s , t h e n . I b e l i e v e t h e n e x t one 

would be E x h i b i t 7. I was s i m p l y g o i n g t o say 

t h a t I see t h e f a m i l i a r s e t u p of t h e map of t h e 

ar e a , t h e u n i t b e i n g d e p i c t e d , and a r e d t r a c e of 

th e c r o s s - s e c t i o n w h i c h I observe t o be on t h e 

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

And w i t h t h a t , why don't you go ahead 

t o t h e d e s c r i p t i o n of what i s shown h e r e . 

A. Yes. T h i s i s a d e t a i l e d and l a r g e r 

s c a l e c r o s s - s e c t i o n , as we see i t on d i s p l a y 

h e r e . I t goes from t h e s o u t h , on t h e l e f t , t o 

t h e n o r t h on t h e r i g h t , and i n i t you can see how 

th e upper p a r t of t h e Tubb t r u n c a t e s from s o u t h 

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

You can a l s o see how t h e u n c o n f o r m i t y 
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has c u t out t h e upper p a r t of t h i s Tubb and 

a c t u a l l y e a t e n i n t o or eroded away p a r t of t h e 

m i d d l e Tubb u n i t . I n g e n e r a l , you can see t h a t 

t h e i s o p a c h of t h e Tubb f o r m a t i o n t h i n s from one 

s i d e t o t h e o t h e r , as we go n o r t h . 

A l s o , as we go from s o u t h t o n o r t h , t he 

g r a n i t e wash s e c t i o n expands s u b s t a n t i a l l y . T h i s 

i s a c h a r a c t e r i s t i c of t h e e a s t e r n s i d e of t h e 

Bravo Dome U n i t and shows t h a t i t s a broad 

s t r u c t u r a l nose from s o u t h t o n o r t h . 

Q. Now, when you say t h a t t h e i s o p a c h 

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

g e o l o g i c sense of how much r o c k you have? 

A. That's r i g h t . I t d e a l s o n l y w i t h t h e 

s t r a t i g r a p h i c i n t e r v a l and does not r e l a t e t o 

a n y t h i n g e l s e . 

Q. So we're a s s e s s i n g t h e r o c k t h i c k n e s s 

and n o t whi c h p o r t i o n of t h a t r o c k may or may not 

be c u t , i n your work a t t h i s time? 

A. That ' s t r u e . 

Q. A n y t h i n g e l s e here? 

A. No, s i r . 

Q. L e t ' s c o n t i n u e t o b u i l d t h e ne t w o r k and 

l o o k a t E x h i b i t No. 8. 

A. These two c r o s s - s e c t i o n s , and t h e 
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o t h e r s t h a t I ' l l show you, a:- a l l a t t h e same 

s c a l e . T h i s one i s p a r a l l e l t o t h e one t o t h e 

e a s t , i t i s on t h e west s i d e of Bravo Dome, and 

goes from s o u t h t o n o r t h . 

You can see t h a t t h e o v e r a l l t h i c k n e s s 

of t h e Tubb f o r m a t i o n has t h i n n e d q u i t e a b i t 

even a t i t s t h i c k e s t p o i n t . I t ' s l e s s t h a n 300 

f e e t and i t t h i n s t o l e s s t h a n 50 f e e t as we move 

t o t h e n o r t h e r n s i d e of t h e c r o s s - s e c t i o n . 

A g a i n , you can see t h e r a p i d t r u n c a t i o n 

of t h e u n i t t h a t I c a l l t h e upper Tubb. You can 

see t h e t r u n c a t i o n t o some degree i n some p l a c e s 

of t h e m i d d l e Tubb, and you can a l s o see t h e 

c h a r a c t e r i s t i c s of t h e lower Tubb t h e r e . The 

g r a n i t e wash i s an i n f i l l f o r m a t i o n , and i t has a 

v a r i a b l e t h i c k n e s s based on t h e t o p o g r a p h y 

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

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

n o t e on t h i s one? 

A. J u s t t h a t we're c l o s e r t o t h e S i e r r a 

Grande U p l i f t , and t h a t makes f o r t h e d i f f e r e n c e 

i n t h e t o t a l i s o p a c h . W e ' l l see tho s e k i n d s of 

t h i n g s b e t t e r i n t h e 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 l o o k a t t h a t c r o s s - s e c t i o n . I 

b e l i e v e t h i s w i l l be your E x h i b i t No. 9, Wacker 
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No. 9. I w i l l n o t e , i n a d d i t i o n t o t h e r e g u l a r 

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

i t b ears a s t r i k i n g resemblance t o a bear f e t i s h , 

s i m i l a r t o one t h a t I have a t home t h a t p e o p l e 

were so k i n d t o g i v e me. 

A. T h i s e a s t / w e s t c r o s s - s e c t i o n , a c r o s s 

t h e n o r t h e r n p a r t of t h e Dome, shows how t h e 

upper Tubb i s now t o t a l l y t r u n c a t e d . The 

Cimarron s i t s i m m e d i a t e l y upon t h e m i d d l e Tubb 

w h i c h , i n o t h e r p a r t s of t h e b a s i n we might r e f e r 

t o as Abo, and t h e lower Tubb i s l i k e w i s e 

t r u n c a t e d as we move fr o m t h e ea s t t o t h e west 

towards t h e S i e r r a Grande U p l i f t . You can get a 

good f e e l here f o r how e f f e c t i v e t h e S i e r r a 

Grande U p l i f t was i n t r u n c a t i n g some of tho s e 

beds . 

The u n c o n f o r m i t i e s on these d i agrams, 

t h r o u g h a l l of t h e diagrams, a re shown by w i g g l y 

l i n e s . I n t h i s case, t h e u n c o n f o r m i t y a t t h e t o p 

of t h e m i d d l e Tubb i s a r e d , w i g g l y l i n e . The 

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

b l u e w i g g l y l i n e . We saw tho s e i n t h e o t h e r 

c r o s s - s e c t i o n s and w e ' l l see tho s e i n t h e n e x t . 

A l s o on t h i s c r o s s - s e c t i o n you can see 

th e s t r a t i g r a p h i c response t o a s t r u c t u r a l 
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f e a t u r e t h a t we have i n t h e Bravo Dome area 

c a l l e d t h e graben. The graben i s a t h i c k low, a 

deep low, s t r u c t u r a l l y / where a l o t of t h e 

g r a n i t e wash was d e p o s i t e d . 

East of t h a t t h e r e ' s a f o r e s t , and 

t h a t ' s why t h i s p a r t i c u l a r w e l l had g r a n i t e q u i t e 

a b i t h i g h e r . 

Q. By whi c h p a r t i c u l a r w e l l ? 

A. I'm s o r r y . L et me l o o k . That would be 

t h e Amoco S t a t e GT #3 fr o m t h e e a s t , w h i c h has a 

much more s h a l l o w e r g r a n i t e s e c t i o n t h a n t h e 

Bravo Dome Gas U n i t 2332-241, w h i c h i s 

i m m e d i a t e l y n e x t t o i t . They a r e o n l y s i x m i l e s 

a p a r t , and th e y do show s u b s t a n t i a l s t r u c t u r a l 

r e l i e f between them. 

Q. Thank you. D i d I i n t e r r u p t a n y t h i n g 

t h a t you were n e e d i n g t o s t i l l c over t h e r e ? 

A. No, t h a t was f i n e . 

Q. L e t ' s move on down t o a f o u r t h 

c r o s s - s e c t i o n t h a t you have i n your n e t w o r k , your 

E x h i b i t No. 10. 

A. T h i s E x h i b i t No. 10 i s , l i k e w i s e , an 

ea s t / w e s t c r o s s - s e c t i o n a c r o s s t h e s o u t h e r n p a r t 

of t h e Dome t h i s t i m e . We're much f u r t h e r s o u t h 

and, as a r e s u l t , we're much c l o s e r t o t h e 
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s t r u e t u r a 1 - - t h e pa 1 e o s t r u c t u r a 1 h i g h of t h e Bravo 

Dome. I say " p a l e o " i n t h a t a t t h e t i m e of t h e 

Cim a r r o n , t h i s was p r o b a b l y one of t h e h i g h e s t 

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

You can see t h e Cima r r o n a n h y d r i t e , 

a g a i n , i n p u r p l e . You can see t h e u n c o n f o r m i t y 

l i n e i m m e d i a t e l y u n d e r n e a t h t h e Cima r r o n i s b l u e , 

w i t h y e l l o w u n d e r n e a t h i t . T h i s i s t h e t r u e Tubb 

i n t h e Bravo Dome U n i t . I t c a r r i e s f r o m t h e east 

a l l t h e way t o t h e west i n t h i s p a r t o f t h e Bravo 

Dome U n i t . 

You can l i k e w i s e see t h a t t h e t o t a l 

Tubb i n t e r v a l i s q u i t e t h i c k . Out here i t ' s over 

600 f e e t t h i c k . As we move f u r t h e r west, towards 

t h e S i e r r a Grande U p l i f t , i t t h i n s t o 200 f e e t on 

th e west s i d e of Bravo Dome. 

Q. A l l r i g h t , s i r . Now, a l l of t h e t h i n g s 

we've been d i s c u s s i n g t o t h i s p o i n t have been a 

s t r a t i g r a p h i c assessment of t h e r o c k i n t h e Bravo 

Dome U n i t area? 

A. Yes. 

Q. You f e e l t h a t t h a t ' s a good s t e p 

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

i t s e l f , i s t h a t r i g h t ? 

A. Yes. The s t r a t i g r a p h i c u n d e r s t a n d i n g 
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of t h e r o c k s of Bravo Dome w i l l g i v e us a c l u e t o 

the shape of t h e c o n t a i n e r t h a t we c a l l t he 

r e s e r v o i r t h a t i s Bravo Dome. 

Q. W e l l , s p e a k i n g of t h e shape of t h e 

c o n t a i n e r , I ' v e been used t o , over many y e a r s , 

l o o k i n g a t s t r u c t u r e s . Have you p a i d some 

a t t e n t i o n t o t h e s t r u c t u r e t h a t we have out here 

as we 11? 

A. Yes, s i r , I have. 

Q. Have you p r e p a r e d a s t r u c t u r e map? 

A. I have. 

Q. How have you done t h a t ? 

A. The s t r u c t u r e map i s a c o m b i n a t i o n of 

g e o l o g i c a l p i c k s t h a t I ' v e made i n about 200 

w e l l s , i n c o n j u n c t i o n w i t h work t h a t Jim W i l e s 

has done, and h i s work has been p r e s e n t e d here a t 

the c o u r t , and a l s o a s u b s t a n t i a l amount of 

g e o p h y s i c a l added p o i n t s , t h a t h e l p shape out t h e 

u n i t . 

I f e e l t h e i n t e g r a t i o n of b o t h 

g e o l o g i c a l and g e o p h y s i c a l p o i n t s h e l p s g i v e us a 

much more a c c u r a t e view of what t h e c o n f i g u r a t i o n 

o f t h e u n i t - - t h e t o p o g r a p h i c c o n f i g u r a t i o n of t h e 

u n i t i s , i n t h e s u b s u r f a c e . 

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

RODRIGUEZ-VESTAL REPORTING 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

1 4 

1 5 

16 

1 7 

18 

19 

20 

2 1 

2 2 

23 

24 

2 5 

40 

we've t a k e n s i n c e t h e l a s t r e v i e w p e r i o d ? D i d i t 

go t o t h e g e o p h y s i c s ? 

A. I t i s , i n t h e sense t h a t we're r e f i n i n g 

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

Yes, i t i s . 

Q. Do we have g e o p h y s i c a l d a t a now 

a v a i l a b l e t o us t h a t we d i d n ' t have t h e n , or i s 

i t s i m p l y a method of a n a l y z i n g i t and t h e 

o p p o r t u n i t y t o do so? 

A. R i g h t now we're i n t h e p r o c e s s of 

c o n t i n u i n g t o e v a l u a t e t h e s e i s m i c d a t a t h a t we 

d i d have i n 1988, u s i n g some new t e c h n i q u e s 

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

The p r o d u c t name of t h i s w o r k s t a t i o n i s Sun 

w o r k s t a t i o n , and i t ' s a v e r y l a r g e p e r s o n a l 

computer, perhaps as b i g as some of t h e o l d 

mainframe computers t h a t companies used t o have. 

Q. I s t h i s some t e c h n o l o g y t h a t ' s j u s t 

r e c e n t l y come i n t o p l a y , and t h a t we've a c q u i r e d 

t o be a b l e t o use i n t h i s and o t h e r k i n d s o f 

work? 

A. Yes, i t i s . I n f a c t , we're w o r k i n g 

w i t h t h e companies t h a t d e v e l o p e d t h e s o f t w a r e t o 

pr o c e s s t h e k i n d s of t h i n g s we're d o i n g here a t 

Bravo Dome. 
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Q. So y o u ' r e t r y i n g t o i n t e g r a t e a l l of 

th e l a t e s t t h i n k i n g and a l l of t h e l a t e s t 

t e c h n i q u e s i n t o your g e o l o g i c a l assessment work? 

A. We a r e . We are d e s p e r a t e l y t r y i n g t o 

do t h i n g s j u s t r i g h t t o make i t f i t t o g e t h e r t h e 

way i t ought t o f i t t o g e t h e r f o r Bravo Dome, the 

s t r a t i g r a p h y and t h e u n d e r s t a n d i n g of t h e 

r e s e r v o i r . 

Q. I l a i d t h e f o u n d a t i o n f o r your 

s t r u c t u r e map a mi n u t e ago. Perhaps you have 

t h a t as your E x h i b i t 11. Could put i t up t h e r e 

and t e l l us what i t shows? 

A. Yes, s i r . T h i s s t r u c t u r e map uses t h e 

same w e l l code as we've used on a l l of t h e 

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

I n a d d i t i o n t o t h a t , I ' v e shown t h e 

d i s p l a y of s e i s m i c l i n e s and g e o p h y s i c a l datums. 

The g e o p h y s i c a l datums a re shown on t h e l a r g e 

d i s p l a y as b l a c k t r i a n g l e s . I n t h e book t h e y ' r e 

shown as s m a l l r e d t r i a n g l e s . 

The w e l l l o c a t i o n s , datums t h a t I used, 

are p r e s e n t i n t h e book as n o t e d r e d c i r c l e s or 

r e d symbo1s. 

I n a d d i t i o n t o t h a t , I ' v e shown t h e 

d i s t r i b u t i o n of t h e over a thousand m i l e s of 
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s e i s m i c l i n e on b o t h t h e l a r g e s c a l e and t h e 

s m a l l s c a l e maps as t h i n b l u e l i n e s , n o t e d one by 

one, w i t h a s m a l l c r y s t a l - l o o k i n g f e a t u r e a t t h e 

end of each l i n e . The c r y s t a 1-1ooking f e a t u r e s 

h e l p us i d e n t i f y t h e l i n e s t h a t we've shot a t 

Bravo Dome. 

Q. Okay, t h a t ' s your s e t u p . B r o a d l y , 

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

A. Thank you. The s t r u c t u r e does come 

s h a l l o w e r and h i g h e r t o p o g r a p h i c a l l y t o t h e 

n o r t h w e s t . I t drops o f f t o t h e s o u t h e a s t as a 

s t r u c t u r a l nose. I t fades v e r y q u i c k l y t o t h e 

n o r t h and east as we saw on t h e g e o l o g i c 

c r o s s - s e c t i o n s and a l s o on t h i s t o p o g r a p h i c map. 

To t h e s o u t h , as we go i n t o t h e 

Tucumcari B a s i n , t h e u n i t i s r a t h e r broad and 

f l a t . We can see a f o l d t h a t goes a c r o s s Bravo 

Dome i n t h e c u r r e n t p r o d u c i n g a r e a , and we can 

see some deep low. T h i s i s t h e graben a r e a . 

I t ' s i n t h e n o r t h , n o r t h e a s t / c e n t r a 1 p a r t of t h e 

u n i t . And j u s t t o t h e ea s t of t h a t i s a broad 

t o p o g r a p h i c h i g h t h a t we c a l l t h e h o r s 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 w i t h 

r e s p e c t t o any of th e s e 11 e x h i b i t s t h a t we've 

used t o t h i s p o i n t ? 
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A . No, s i r . 

MR. CURRENS: I f the Commissioners 

p l e a s e , I have one other photograph that we'd 

j u s t l i k e to t e l l you what i t i s but we don't 

intend to put i t i n as an e x h i b i t . I ' l l do that 

now . 

Q. We've mounted on the e a s e l on the other 

s i d e of the room, what, Mr. Wacker? 

A. T h i s i s a s a t e l l i t e photo. I t ' s c a l l e d 

a l a n d - s a t photo. I t was taken from about 270 

mile s i n space. I t i s a photograph of the Bravo 

Dome Unit showing 50 m i l e s on a s i d e that go 

approximately from Clay t o n to Tucumcari. 

You can see Logan and Ute R e s e r v o i r . 

You can s e e - - I ' v e f o r g o t t e n the name of that 

r e s e r v o i r - - C o n c h a . Thank you. T h i s i s Turkey 

Mountain and S i e r r a Grande Peak. You can see the 

h i ghways. 

In f a c t , you can even go so f a r as to 

see the p l a y i n g f i e l d i n Clayton, New Mexico. 

And when we showed t h i s to the stu d e n t s i n New 

Mexico, they were e c s t a t i c . They s a i d , "We've 

got to have c o p i e s , " and we've made some for 

them . 

Q. In c o n j u n c t i o n with t h i s , you've 
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p r e p a r e d a l i t t l e o v e r l a y t h a t p o i n t s out some of 

those f e a t u r e s so t h a t u n d e r n e a t h i t t h e l a n d - s a t 

photo i s not messed w i t h i n any way? 

A. That's t r u e . 

MR. CURRENS: I t h o u g h t we would l e a v e 

t h a t up t h e r e f o r anybody's c u r i o s i t y . They're 

welcome t o l o o k a t i t a t t h e break or any t i m e 

t h i s m o r n i n g . And l e t me r e t u r n t o h i s r e g u l a r 

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

Q. Why don't you g i v e us a summary of your 

work t o d a t e ; where you a r e , what your assignment 

i s , and how you've done i t ? 

A. What I' v e been a b l e t o show you i s a 

n e t w o r k of g e o l o g i c c r o s s - s e c t i o n s . T h i s n e t w o r k 

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

t h r o u g h o u t t h e Bravo Dome U n i t . I have t o p s on 

over 400 w e l l s y e t t o d e p i c t t h r o u g h o u t t h e whole 

u n i t . We need t o i n c o r p o r a t e over 1100 m i l e s of 

s e i s m i c . That's enough s e i s m i c t o s t r e t c h f r o m 

here i n t o t h e P a c i f i c Ocean. 

We've d r i l l e d as much w e l l s as t o go 

f r o m here t o Albuquerque and back, t w i c e . I t ' s 

i m p o r t a n t t o u n d e r s t a n d t h e magnitude of t h e s i z e 

of Bravo Dome. I n t h a t sense, I f e e l I ' v e come a 

l o n g way i n u n d e r s t a n d i n g t h a t we're 
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i n c o r p o r a t i n g i t geophysica1ly, g e o l o g i c a l l y and 

a way to do i t j u s t r i g h t , and that r e a l l y i s our 

most important concern for the b e n e f i t of Amoco, 

the working i n t e r e s t owners, the s t a t e , the 

r o y a l t y owners, everyone i n v o l v e d . 

MR. CURRENS: With t h a t , I would o f f e r 

E x h i b i t s 1 through 11 of Mr. Hacker's, and o f f e r 

Mr. Wacker for q u e s t i o n s . 

CHAIRMAN LEMAY: Thank you. Without 

o b j e c t i o n , E x h i b i t s 1 through 11 w i l l be added 

into the re c o r d . 

Questions of Mr. Wacker? 

COMMISSIONER CARLSON: No. 

CHAIRMAN LEMAY: Commissioner Weiss? 

EXAMINATION 

BY COMMISSIONER WEISS: 

Q. What s i z e w o r k s t a t i o n w i l l handle the 

data that you j u s t d e s c r i b e d ? 

A. The w o r k s t a t i o n that I have on my desk 

has three g i g a b i t e s . I t t i e s to a s e r v e r w ith 17 

g i g a b i t e s . I'm able to manipulate the geologic 

data . 

I have a companion that I'm working 

with who has a comparable w o r k s t a t i o n to mine. 

I t a l s o has three g i g a b i t e s , and he i s doing the 
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p r o c e s s i n g of the s e i s m i c and e v a l u a t i o n and 

mapping of the g e o p h y s i c a l data. 

So those two t h i n g s , those two 

wo r k s t a t i o n s together, i n combination with what 

we c a l l a s e r v e r , help c o n s t r u c t the geologic 

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

COMMISSIONER WEISS: Thank you. No 

other q u e s t i o n s . 

CHAIRMAN LEMAY: Two q u e s t i o n s , Mr. 

Wacker. 

EXAMINATION 

BY CHAIRMAN LEMAY: 

Q. What you d e f i n e as, I guess, upper, 

middle, lower Tubb, can you t e l l us a l i t t l e 

about the l i t h o l o g y , what kind of rocks are 

present t h e r e ? 

A. That's a good p o i n t . The upper part of 

the Tubb i s r a t h e r f i n e g r a i n . I f I had to f i n d 

a p l a c e that looked l i k e t h a t , i t would be B a j a 

C a l i f o r n i a . The bay i n Baj a C a l i f o r n i a has very 

f i n e g r a i n sands. The sediments have come from a 

long way, perhaps reworked. 

I've seen sand g r a i n s as f i n e as dust 

which a c t u a l l y , as a rock, s t i l l compare and 

c a r r y p o r o s i t y . I t would be l i k e the dust that 
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f i l t e r s i n through the window of your window pane 

when a dust storm comes through. 

Coarser than that we c e r t a i n l y have, 

and that makes for a l a r g e r part of the r e s e r v o i r 

i n the upper and middle part of the Tubb. 

As we go lower, the g r a i n s i z e , j u s t by 

looking at core, seems to coarsen q u i t e a b i t . 

I t ' s l e s s organized. I t ' s j u s t makes for a 

c o a r s e r grained rock. The p o r o s i t i e s seem to 

change somewhat. 

Our job i s to t r y and p u l l a l l that 

together and understand how i t makes a d i f f e r e n t 

as a r e s e r v o i r . 

Q. No a n h y d r i t e w i t h i n the--

A. We have seen a n h y d r i t e pebbles, 

nodules, that type of t h i n g . We've picked up a 

l i t t l e b i t i n the way of carbonate rock; not as 

beds, but as cements. I n f a c t , one of the 

d i r e c t i o n s that we're looking at r i g h t now are 

the carbon-oxygen i s o t o p e s of the cements and 

comparing them with the carbon dioxide t h a t ' s 

present i n those p a r t i c u l a r w e l l s , and t r y i n g to 

understand whether or not t h e r e ' s a r e l a t i o n s h i p 

t h e r e . 

There are a number of d i f f e r e n t 
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geochemical avenues that we're t r y i n g to get a 

b e t t e r f e e l for the r e s e r v o i r , what makes i t work 

and why i t changes the way i t does. 

Q. Could you make a rough comparison with 

the l i t h o l o g y there as compared to, say, the 

Pecos Slope Abo, where you have sandstones? 

A. From what I know, and I have not 

s t u d i e d the Pecos Slope Abo, there are f l u v i a l 

channels i n the Pecos Slope Abo and the 

p e r m e a b i l i t y i s very, very low. Our p e r m e a b i l i t y 

i s g e n e r a l l y higher, and I th i n k our p o r o s i t y i s 

higher, too, but I r e a l l y have not s t u d i e d Pecos 

Slope to comment e f f e c t i v e l y . 

Q. J u s t one f i n a l q u e s t i o n . I'm c u r i o u s , 

you can t r a c e the Cimarron a n h y d r i t e a l l the way 

in t o the 1630 area of the Permian B a s i n , as a 

u n i t ? 

A. I c a l l i t a Cimarron marker. I f you 

look at i t , we can walk through the l a r g e 

s c a l e — I t hink you would l i k e t h a t - - I f e e l I can 

make a pi c k that i s c o r r e l a t i v e to the top of the 

Cimarron almost a l l the way to the Empire-Abo 

are a , y e s. I t ' s a marker i n what we would 

normally c a l l C l e a r f o r k , but i t ' s g e n e r a l l y 

a n h y d r i t i c , and I seem to be able to p i c k i t on 
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l o g s . 

CHAIRMAN LEMAY: A d d i t i o n a l q u e s t i o n s 

of t h e w i t n e s s ? I f n o t , he may be excused. 

Thank you. 

MR. CURRENS: My n e x t w i t n e s s w i l l be 

Mr. C o l l i e r . W e ' l l g i v e them mi n u t e here t o 

change, i f we can? 

CHAIRMAN LEMAY: Oh, s u r e . 

JAMES W. (JIM) COLLIER, JR. 

Having 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. CURRENS: 

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

r e c o r d , p l e a s e ? 

A. My name i s James W. C o l l i e r . 

Q. By whom are you employed, Mr. C o l l i e r ? 

A. I work f o r Amoco P r o d u c t i o n Company i n 

Houston, Texas. 

Q. What do you do w i t h Amoco P r o d u c t i o n 

Company? 

A. I'm a s e n i o r p e t r o l e u m e n g i n e e r i n g 

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

Group i n Houston. 

Q. As p a r t of your assignment t h e r e , would 
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your r e s p o n s i b i l i t i e s i n c l u d e New Mexico and, 

more s p e c i f i c a l l y , t h e Bravo Dome area? 

A. Yes, s i r , i t does. 

Q. You've t e s t i f i e d b e f o r e t h i s Commission 

b e f o r e , have you not? 

A. Yes, s i r . 

Q. And your q u a l i f i c a t i o n s 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 are a m a t t e r of p u b l i c r e c o r d ? 

A. They a r e . 

Q. Your t e s t i m o n y t o d a y i s g o i n g t o cover 

a number of o p e r a t i o n a l f a c t o r s and phases of our 

Bravo Dome a c t i v i t y , as w e l l as some o f i t s 

h i s t o r i c a l e vents? 

A. Yes, i t i s . 

MR. CURRENS: I would submit Mr. 

C o l l i e r as q u a l i f i e d t o t e s t i f y a t t h i s h e a r i n g . 

CHAIRMAN LEMAY: H i s q u a l i f i c a t i o n s a r e 

a c c e p t a b l e . 

Q. What's your E x h i b i t No. 1, Mr. 

C o l l i e r ? 

MR. CURRENS: H i s e x h i b i t s w i l l be 

marked " C - l , 2, 3, 4" and so on, whereas Mr. 

Wacker's were marked w i t h "W." 

A. A l l r i g h t . My f i r s t e x h i b i t i n t h e 

book i s l a b e l e d C - l . I t ' s a f o l d e d map o f t h e 
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t h i s i s a map o f t h e 3 r a v o ~ome Un i t . 

I ' v e shown t h e e x t e r i o r b o u n d a r y o f t h e 

u n i t w i t h a heavy b o l d l i n e . T h i s u n i t i s 

l o c a t e d i n U n i o n , H a r d i n g ana Quay C o u n t i e s . New 

M e x i c o . I t- c o n t a i n s s l i g h t l y o v e r a m i l l i o n 

a c r e s . 

T h e r e a r e s e v e r a l s y m b o l s I w o u l d l i k e 

t o r e v i e w w i t h y o u t o d e f i n e what I ' v e shown 

h e r e . F i r s t o f f . t h e r e ' s a c o n v e n t i o n a l gas w e l l 

s y m b o l . T h a t ' s a s t a n d a r d i n d u s t r y s y m b o l f o r a 

gas w e l l . Those a r e t h e c u r r e n t C ° 2 w e l l 

c o m p l e t i o n s i n B r a v o Dome. T h e r e a r e 369 o f 

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

Q . Does t h a t i n c l u d e w e l l s ., b o t h a c t i v e 

and i n a c t i v e , as were d e s c r i b e d by Mr. Wacker? 

A. Yes. i t d oes. 

Q. Okay. Go on. p l e a s e . 

A. Of t h o s e 3 69 w e l l s , a t t h i s t i m e 2 55 

a r e c o n n e c t e d to the g a t h e r i n g s y s t e m and a r e on 

p r o d u c t i o n . I l l a r e c o m p l e t e d as C 0 2 w e l l s and 

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

A d d i t i o n a l l y , I ' v e shown w i t h a s o l i d 

dot w i t h a d i a g o n a l s l a s h the p e r m a n e n t l y p l u g g e d 

and abandoned w e l l s , and t h e r e a r e p r e s e n t l y 20 
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of t h o s e i n the u n i t . As you can see from 

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

t h r o u g h o u t t h e u n i t , and those have been p l u g g e d 

and abandoned f o r v a r i o u s reasons. 

There a l s o a r e two open c i r c l e s w i t h 

the l a b e l "SWD" w h i c h sands f o r s a l t w ater 

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

p r o d u c i n g a r e a , w h i c h i s down i n t h e s o u t h or 

e a s t - c e n t r a l p a r t of t h e u n i t . 

That b r i n g s us t o a t o t a l number of 

c o m p l e t i o n s , as shown down i n t h e l e g e n d , of 391 

w e l l s i n t h e u n i t . 

There's a l s o a d e s i g n a t i o n r i g h t t h e r e 

i n t h e e a s t - c e n t r a l p a r t of t h e u n i t where I ' v e 

shown t h e l o c a t i o n of our c e n t r a l c o n d i t i o n i n g 

f a c i l i t y f o r com p r e s s i o n and d e h y d r a t i o n of t h e 

gas . 

Q. And t h a t ' s marked " p l a n t " ? 

A. C o r r e c t . 

Q. L e t ' s move on t o your E x h i b i t 2, whi c h 

I t h i n k i s a sc h e m a t i c or b l o c k diagram of t h e 

p l a n t f a c i l i t y , t h e n , and ask you t o t a k e us 

t h r o u g h t h a t e x h i b i t . 

A. Okay. T h i s i s l a b e l e d E x h i b i t C-2. 

T h i s i s s i m p l y a sc h e m a t i c showing t h e l a y o u t of 
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the c e n t r a l c o n d i t i o n i n g f a c i l i t y . T h i s was 

c o n s t r u c t e d i n 1984 and added t o i n 1985. At the 

ti m e i t was l o c a t e d on Highway 65, w h i c h i s now 

4 20. 

Q. The p l a n t d i d n ' t move? 

A. C o r r e c t . The highway used t o be S t a t e 

Highway 65, i t ' s now S t a t e Highway 420. 

Q. Okay. 

A. T h i s , e s s e n t i a l l y , i s t h e same l a y o u t 

as we showed you f o u r y e a r s ago, w i t h t h e 

e x c e p t i o n of over on t h e e a s t s i d e t h e sc h e m a t i c 

b l o c k l a b e l e d c a r b o n i c r e s e r v e s has been added 

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

c a r b o n i c r e s e r v e s f o r l i q u i d CO^ and c a r b o n — d r y 

i c e . 
* 

Q. So, s i n c e t h e l a s t f o u r - y e a r r e v i e w , i n 

a d d i t i o n t o methods t h a t we've d i s c u s s e d i n t h e 

pa s t and w e ' l l d i s c u s s a g a i n , d i s p o s i t i o n o f our 

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

t a k e o f f s t a t i o n b u i l t here as w e l l by one of t h e 

i n t e r e s t owners? 

A. That's c o r r e c t . That's s i n c e 1988. 

Q. Okay. A n y t h i n g e l s e t h a t we need t o 

cover on t h i s g e n e r a l l a y o u t ? 

A. No, s i r . 
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Q. I b e l i e v e t h e next t h i n g i n your book 

are a s e r i e s of p h o t o g r a p h s which a re marked 

C o l l i e r ' s E x h i b i t 3 and l e t t e r e d (a) t h r o u g h 

(g) • 

Why don't you j u s t go t h r o u g h those and 

t e l l us what's shown on t h o s e , what we p e r c e i v e 

f rom them. 

A. We've l a b e l e d a l l these p h o t o g r a p h s , as 

you s a i d , E x h i b i t 3. There a r e seven t o t a l 

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

t o g i v e you some a p p r e c i a t i o n f o r t h e hardware 

t h a t ' s o ut t h e r e t h a t we used t o c o n d i t i o n t h i s 

gas w i t h . 

The f i r s t p h o t o g r a p h i s s i m p l y a f r o n t 

e l e v a t i o n view of t h e c o n d i t i o n i n g f a c i l i t y and 

the e n t r a n c e t o i t . 

The second p h o t o g r a p h , 3 ( b ) , shows on 

the l e f t i n n e r s t a g e c o o l i n g . T h i s i s a f a n - a i r 

c o o l i n g u n i t . An i n l e t s c r u b b e r , as shown, i s 

the v e s s e l i n t h e c e n t e r p a r t of t h e p h o t o g r a p h , 

and t h e n t h e g l y c o l tower on t h e r i g h t . T h i s i s 

a l l f o r d e h y d r a t i o n and c o o l i n g of gas. You can 

see i n t h e background o t h e r i n n e r s t a g e c o o l i n g 

u n i t s . 

Q. So t h e gas comes i n t o t h e p l a n t t h r o u g h 
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t h a t i n l e t s c r u b b e r from t h e f i e l d - -

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

Q. --knocks out t h e water and t h e n i t ' s 

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

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

Q. Or some of the water? 

A. As I men t i o n e d , the p l a n t was 

c o n s t r u c t e d i n two phases, a Phase I and Phase 

I I , and t h e ne x t e x h i b i t i s Phase I I . T h i s shows 

the header system coming from the compressor 

b u i l d i n g . A g a i n , i n t h e background i s a n o t h e r 

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

s c r u b b e r s . Those are t h e v e s s e l s i n t h e c e n t e r 

p a r t of the p h o t o g r a p h . And th e n you can see t h e 

base of t h e g l y c o l tower on t h e r i g h t - h a n d s i d e 

of t h a t p h o t o g r a p h , and t h e n the s m a l l t a n k or 

v e s s e l on t h e l e f t - h a n d s i d e i s a r e c y c l e d w e l l 

s t o r a g e t a n k . 

The n e x t p h o t o g r a p h , back t o t h e Phase 

I p l a n t , a g a i n showing i n n e r s t a g e c o o l i n g . T h i s 

i s t h e second and t h i r d s t a g e c o o l i n g . Between 

each s t a g e of com p r e s s i o n , t h e gas has t o be 

c o o l e d a g a i n , and over t o t h e l e f t are our 

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

d i s p o s a l . 
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T u r n i n g t o t h e ne x t p h o t o g r a p h , these 

compressors are v e r y l a r g e compressors, d r i v e n by 

e l e c t r i c m o t o r s . T h i s i s a shot of t h e i n s i d e of 

the e l e c t r i c a l c o n t r o l p a n e l , f o r t h e e l e c t r i c a l 

d i s t r i b u t i o n . 

The next p h o t o g r a p h , t h i s would be 

s u b s c r i p t ( f ) . T h i s i s a shot i n s i d e t h e 

compressor b u i l d i n g i t s e l f . The l a r g e g r a y 

v e s s e l s a r e p u l s a t i o n dampener b o t t l e s . The 

l a r g e one t o t h e r i g h t , t h e r e ' s been a change 

s i n c e t he l a s t r e v i e w t o g i v e a d d i t i o n a l c o n t r o l 

over v i b r a t i o n on these compressors. 

Q. Helps w i t h t h e o p e r a t i n g 

c h a r a c t e r i s t i c s , reduced maintenance and so 

f o r t h ? 

A. Yes, s i r . And t h e f i n a l p h o t o g r a p h 

t h e r e would be ( g ) , w h i c h i s a t y p i c a l w e l l out 

i n t h e u n i t . T h i s shows t h e w e l l s i t e . There's 

a mast as you can see on t h e r i g h t - h a n d s i d e of 

the w e l l s i t e . T h i s s m a l l b l a c k r e c t a n g u l a r 

shaped t h i n g i s a s o l a r c o l l e c t o r . And t h e n you 

see j u s t above t h a t an antenna f o r d a t a 

t r a n s m i s s i o n , as w e l l as a u t o m a t i o n c o n t r o l 

t r a n s m i s s i o n . The w h i t e box i n t h e f r o n t 

c o n t a i n s t h e remote t e r m i n a l u n i t f o r t h e 
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a u t o m a t i o n system. T h i s i s v e r y t y p i c a l of a 

w e l l out i n Bravo Dome. 

Q. A l l r i g h t , s i r . The f a c i l i t i e s h e r e , 

w h i l e compact i n t h e one l o c a t i o n w i t h r e s p e c t t o 

th e p l a n t s , are q u i t e e x t e n s i v e , however, are 

th e y n o t , w i t h these two phases? 

A. They a r e . 

Q. And a l l of t h i s a c t i v i t y t h a t you 

d e p i c t , or a l l of the s e i t e m s t h a t you d e p i c t i n 

the p i c t u r e s , had t o come a l o n g a t some p o i n t 

t h r o u g h t h e l i f e of t h i s i n o r d e r t o have gas 

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

shipment on down t h e l i n e t o t h e Permian Basin? 

A. Yes. T h i s was a v e r y e x t e n s i v e 

c o n s t r u c t i o n p r o j e c t , and I would l i k e t o t u r n t o 

the next e x h i b i t , i f we c o u l d , t o d e m o n s t r a t e . 

I ' v e l a b e l e d t h i s Bravo Dome C0 2 Gas U n i t 

Commodity Development. T h i s i s E x h i b i t C-4. 

T h i s i s a 3-D columnar c h a r t . There a re f o u r 

c o l o r s , and I ' l l walk you t h r o u g h t h i s and 

d e s c r i b e each one. 

You can see a t t h e f r o n t of t h e e x h i b i t 

t h e b l u e columns. That i s number of w e l l s 

d r i l l e d i n Bravo Dome. T h i s shows t h e d r i l l i n g 

a c t i v i t y w h i c h o c c u r r e d upon t h e u n i t i z a t i o n of 
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Bravo Dome. As I mentioned e a r l i e r , as Mr. 

Wacker mentioned, i t was e f f e c t i v e i n 1980. 

You can see t h a t even though f a c i l i t i e s 

were not i n p l a c e , t h a t we u n d e r t o o k some 

e x t e n s i v e d r i l l i n g i n t h e f a c e of c o n s i d e r a b l e 

u n c e r t a i n t y . The a c t u a l s t a r t of p r o d u c t i o n d i d 

not s t a r t u n t i l 1984. That's when p r o d u c t i o n 

f i r s t s t a r t e d , i n A p r i l o f 1984, w i t h t he 

c o m p l e t i o n of t h e Phase I f a c i l i t y . 

Q. I s t h a t t h a t l i t t l e y e l l o w p l a n t t h i n g 

a t t h e back of t h e 1984 l i n e ? 

A. Yes. I ' l l move t o t h e back of t h e 

grap h . The y e l l o w columns d e p i c t , by y e a r s , t h e 

p l a n t c a p a c i t y , t he t o t a l c o mpression c a p a c i t y of 

our Phase I and Phase I I combined. W i t h t h e 

c o m p l e t i o n of Phase I , you can see i n 1984 t h e 

f i r s t y e l l o w appears, t h a t was t h e - - w i t h t h e 

c o m p l e t i o n o f Phase I , we deve l o p e d a c a p a c i t y of 

about 110 m i l l i o n c u b i c f e e t per day. And 

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

b e g i n n i n g i n 84, a t about 40 m i l l i o n a day f o r 

t h a t year on t h e average. 

Moving a l o n g t o 85, a g a i n r e f e r r i n g t o 

th e y e l l o w columns, we co m p l e t e d t h e Phase I I 

p l a n t and i n c r e a s e d t h e t o t a l c a p a c i t y f o r 
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compression t o 390 m i l l i o n c u b i c f e e t per day. 

And t h a t i s t h e c u r r e n t c a p a c i t y a t t h e c e n t r a l 

f a c i l i t y . 

Now, t h e p r o d u c t i o n i s shown here i n 

green. That "s t h e second row of columns on t h i s 

p l o t . A g a i n , we averaged about 40 m i l l i o n a day 

t h a t f i r s t year of p r o d u c t i o n i n 1984, and t h e n 

w i t h t h e c o m p l e t i o n of Phase IV, t h a t i n c r e a s e d 

t o 272 m i l l i o n c u b i c f e e t per day i n 1985. 

On an a n n u a l i z e d b a s i s , we peaked i n 

1988 a t an average of about 366 m i l l i o n c u b i c 

f e e t per day. R i g h t now, t h e f i r s t q u a r t e r 

average of 1992 has been 288 m i l l i o n c u b i c f e e t 

per day. That's shown on t h e f a r r i g h t - h a n d s i d e 

o f t h e p l o t . 

Q. What a re t h e r e d bars? 

A. What's i m p o r t a n t t o n o t e about t h e r e d 

i s , I ' v e l a b e l e d t h a t " A c t i v e W e l l 

P r o d u c t i v i t y . " That's t h e c u r r e n t t o t a l 

d e l i v e r a b i l i t y of a l l w e l l s t h a t a r e conn e c t e d t o 

th e g a t h e r i n g system. What's i m p o r t a n t t o show 

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

s u f f i c i e n t t o meet our market demand of C0 2 

t h r o u g h o u t t h e e n t i r e l i f e of t h i s u n i t . 

Q. And, I t a k e i t , s i n c e we t a l k e d about 
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a c t i v e w e l l s and i n a c t i v e w e l l s , t h a t t h e r e are a 

number of o t h e r w e l l s t h a t c o u l d be co n n e c t e d i f 

some a d d i t i o n a l market were a c h i e v e d t h a t 

r e q u i r e d a d d i t i o n a l p r o d u c t i v i t i e s of the p l a n t ? 

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

Q. A l l r i g h t , s i r . Now, we see here t h a t 

we have p l e n t y of w e l l s t h a t have been d r i l l e d 

because we have s u f f i c i e n t p r o d u c t i v i t y w i t h 

r e s p e c t t o markets t h a t are now a v a i l a b l e t o 

p r o d u c t i o n f r o m Bravo Dome. I b e l i e v e we see 

t h a t from t h i s f i g u r e , as w e l l as t h e f a c t t h a t 

we have excess p l a n t c a p a c i t y i n t h e event more 

demand were t o come about? 

A. Yes. We do o p e r a t e t h e u n i t b o t h w i t h 

excess compression c a p a c i t y , w h i c h i s the y e l l o w 

showing i n t h e back, as w e l l as excess w e l l 

c a p a c i t y a t t h i s t i m e . 

Q. But we haven't done any r e c e n t 

c o n s t r u c t i o n ? Have we b u i l t a new p l a n t or 

a n y t h i n g l i k e t h a t ? 

A. No, s i r . That has not been n e c e s s a r y . 

Q. W e l l , how do we occupy o u r s e l v e s d u r i n g 

t h e p e r i o d s when we're not b u i l d i n g new 

f a c i l i t i e s o ut here? 

A. W e l l , our e f f o r t s i n t h e l a s t f o u r 

RODRIGUEZ-VESTAL REPORTING 
(505) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

1 4 

15 

1 6 

1 7 

1 8 

1 9 

20 

2 1 

22 

23 

24 

25 

6 1 

y e a r s have been t o i n c r e a s e o p e r a t i n g e f f i c i e n c y , 

t h e r e b y r e d u c i n g c o s t . As I ' l l show you, c o s t i s 

a v e r y h i g h p e r c e n t a g e component of t o t a l 

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

c o s t . 

So, i f we t u r n t o the ne x t e x h i b i t , 

I ' v e p ut t o g e t h e r a l i s t of r e p r e s e n t a t i v e 

o p e r a t i o n a l improvements. T h i s i s a v e r y 

condensed l i s t . As such, i t ' s s t i l l q u i t e 

l e n g t h y and I won't r e a d t h i s i n t o t h e r e c o r d . 

Q. T h i s i s your E x h i b i t C-5, r i g h t ? 

A. T h i s i s E x h i b i t C-5. 

Q. Okay. 

A. Many of our main e f f o r t s i n t h e l a s t 

f o u r y e a r s , s i n c e 1988, have been i n t h e area of 

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

Y o u ' l l see t h e t o p f o u r or f i v e i t e m s on t h i s 

l i s t have t o do w i t h r e p l a c i n g s t e e l , t u b i n g or 

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

r e s i s t a n t m a t e r i a l s , be i t f i b e r g l a s s or 

s t a i n l e s s s t e e l . We do t h i s because i t i n c r e a s e s 

the l i f e of t h i s equipment, i t i n c r e a s e s w e l l 

l i f e , i t reduces o p e r a t i n g c o s t s , i t i n c r e a s e s 

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

and t h e r e f o r e makes r e c o v e r a b l e r e s e r v e s , over 
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the l o n g r u n , g r e a t e r . That has been our main 

fo c u s f o r the l a s t f o u r y e a r s . 

We a l s o , t h e t h i r d i t e m , n e g o t i a t e d a 

new e l e c t r i c power c o n t r a c t which v e r y much 

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

a l l t h e owners, t h e s t a t e , as w e l l as Amoco. 

Q. A l l r i g h t . You mentioned a w h i l e ago 

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

our c u r r e n t a c t i v i t y and t h a t t h e r e have been a 

number o f i n v e s t m e n t s . Have you p r e p a r e d an 

e x h i b i t t o show where we s t a n d w i t h r e s p e c t t o 

spending? 

A. Yes, s i r , I have. 

Q. L e t ' s move t o t h a t e x h i b i t . That's 

your C-6? 

A. Yes s i r . E x h i b i t C-6 i s an area 

c u m u l a t i v e c h a r t or p l o t showing m i l l i o n s of 

d o l l a r s spent on t h e l e f t hand, or Y a x i s , and 

t i m e i n y e a r s on t h e X a x i s . 

I ' v e b r o k e n down t h e f o u r major 

components t o show t h e t o t a l e x p e n d i t u r e s i n each 

of t h o s e . The t o t a l spent i s shown a t t h e t o p as 

$374 m i l l i o n . T h at's t h e t o t a l i n v e s t m e n t i n 

t h i s u n i t as o f t h e b e g i n n i n g of 1992. 

The r e d area i s o p e r a t i n g c o s t s , and 
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you can see, as I mentioned e a r l i e r , t h a t ' s a 

v e r y i m p o r t a n t component of t o t a l i n v e s t m e n t , 

b e i n g over h a l f t he t o t a l e x p e n d i t u r e s i n t h i s 

u n i t . That has been about $200 m i l l i o n t o d a t e , 

t o t h e b e g i n n i n g of t h i s y e a r . 

As f a r as d r i l l i n g , t h e u n i t owners 

have spent j u s t under a hundred m i l l i o n d o l l a r s 

t o d r i l l a l l the w e l l s I showed you e a r l i e r , and 

f o r maintenance e x p e n d i t u r e s , m a i n t a i n i n g t h e 

f a c i l i t i e s t h a t are out t h e r e , a l i t t l e under 17 

m i l l i o n . 

And c o n s t r u c t i o n , t h i s i s f o r t h e 

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

f a c i l i t y , about $60 m i l l i o n , b r i n g i n g us t o t h e 

t o t a l of $374 m i l l i o n . 

Q. Do you have a rough e s t i m a t e of how 

much we spent i n t h e l a s t f o u r y e ars? 

A. Yes. Since t h e l a s t f o u r - y e a r r e v i e w , 

we've spent about $93 m i l l i o n i n t h a t f o u r - y e a r 

t i m e . 

Q. Okay. We've t a l k e d t h e n about t h e k i n d 

of s p e n d i n g t h a t has o c c u r r e d . What k i n d of 

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

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

A. I show t h a t on the ne x t e x h i b i t , w h ich 
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i s my C-7. A g a i n , t h i s i s an area c h a r t showing 

c u m u l a t i v e r o y a l t i e s p a i d o ut from Bravo Dome. 

Ag a i n , p r o d u c t i o n s t a r t e d i n 84 so t h e 

f i r s t payments were back a t t h a t t i m e . The 

y e l l o w area shows t h e r o y a l t y payments from t h e 

u n i t t o the S t a t e of New Mexico, and i n t h e b l u e 

i s t h e c u m u l a t i v e of a l l o t h e r r o y a l t i e s . 

T o g e t h e r , t h e s e have come t o a grand 

t o t a l of about $47 m i l l i o n as of t h e b e g i n n i n g of 

1992. About 13 m i l l i o n o f t h a t has been t o t h e 

s t a t e and 34 m i l l i o n t o o t h e r e n t i t i e s . 

Q. I n a d d i t i o n t o t h e r o y a l t i e s t h a t a r e 

p a i d t o t h e s t a t e , I know we pay a l o t of t a x e s 

w i t h i n t he s t a t e , b o t h t h e p r o d u c t i o n t a x e s and 

ad v a l o r e m t a x e s i n t h e c o u n t i e s and so on. W i l l 

E x h i b i t 8 g i v e us a p i c t u r e of t h a t as w e l l ? 

A. Yes, s i r . E x h i b i t 8 shows a g a i n t h e 

c u m u l a t i v e t a x e s from Bravo Dome. F i r s t o f a l l , 

t h e orange area i s c u m u l a t i v e t a x e s , and a g a i n 

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

and added th o s e t o g e t h e r . So t h i s i s t o t a l t a x e s 

and r o y a l t y p a i d by Bravo Dome s i n c e f i r s t 

p r o d u c t i o n . 

As of t h e b e g i n n i n g of 92, t h a t has 

accumulated t o s l i g h t l y over $40 m i l l i o n . 27 
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m i l l i o n of t h a t has been i n t a x e s p a i d t o the 

s t a t e and o t h e r l o c a l t a x i n g e n t i t i e s . 

Q. I b e l i e v e t h a t ' s t h e l a s t e x h i b i t of 

yo u r s t h a t we have, Mr, C o l l i e r . Could you 

summarize t h e t h i n g s t h a t you've d i s c u s s e d w i t h 

us today? 

A. Yes. I t h i n k what I've t r i e d t o show 

i s t h a t Amoco has t a k e n o b v i o u s l y a v e r y l a r g e 

area t h a t had a r e s o u r c e t h a t was r e a l l y 

n o n q u a n t i f i a b l e , and i n t h e fa c e of c o n s i d e r a b l e 

u n c e r t a i n t y as t o t h e s i z e of t h e mark e t , how 

many C0 2 p r o j e c t s would be demanding CO^, I t h i n k 

we've t a k e n t h i s n o n q u a n t i f i a b 1 e r e s o u r c e and 

t u r n e d i t i n t o a m a r k e t a b l e commodity over t h e 

l a s t e i g h t y e a r s . 

We've o p e r a t e d e f f i c i e n t l y and we 

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

ready t o c o n t i n u e t o do t h a t . T h at's our main 

t h r u s t h e r e ; and t o be ready, i n case t h e market 

does i n c r e a s e , t o be a b l e t o p r o v i d e t h a t gas 

from Bravo Dome. 

MR. CURRENS: That's a l l I have of Mr. 

C o l l i e r . I would o f f e r h i s E x h i b i t s 1 t h r o u g h 8 

i n a l l t h e i r p a r t s , and would o f f e r Mr. C o l l i e r 

f o r any q u e s t i o n s . 
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CHAIRMAN LEMAY: E x h i b i t s 1 t h r o u g h 8 

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

o b j e c t i o n . 

Any q u e s t i o n s of Mr. C o l l i e r ? 

Commissioner C a r l s o n ? 

COMMISSIONER CARLSON: Yes, I had a 

co u p l e of q u e s t i o n s . 

EXAMINATION 

BY COMMISSIONER CARLSON: 

Q. Doesn't Amerada Hess a l s o have a p l a n t 

t h e r e ? 

A. There i s a n o t h e r t a k e o f f . There's a 

rosebud l i n e t h a t goes t o s u p p l y t h e demand f o r 

Amerada Hess, but i t t i e s i n a t t h e Amoco 

c o n d i t i o n i n g f a c i l i t y . 

Q. I t goes t h r o u g h t h e Amoco p l a n t ? 

A. I t comes from t h e Amoco p l a n t and th e n 

t h e r e ' s r o u g h l y a 2 0 - m i l e l a t e r a l t h a t t i e s i n t o 

a n o t h e r major gas t r a n s p o r t e r o ut t o t h e west. 

Q. R i g h t . Okay, b u t t h e y don't have t h e i r 

own p l a n t f a c i l i t y ? 

A. Not t o my knowledge. 

Q. So your numbers a re t o t a l u n i t 

p r o d u c t i o n and t o t a l u n i t c o s t , n o t — 

A. C o r r e c t . 
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Q. - - n o t j u s t Amoco 1s? 

A. Yes. That r e p r e s e n t s the t o t a l u n i t , 

Bravo Dome U n i t . 

Q. I f I remember c o r r e c t l y , when these 

f a c i l i t i e s became o p e r a t i o n a l , t h e r e was some 

debate o v e r , because of t h e c o r r o s i v e n a t u r e of 

C0 2, how l o n g t h e f a c i l i t i e s would l a s t . We've 

had e i g h t y e a r s now. 

What i s t h e e x p e r i e n c e on t h e e x p e c t e d 

l i f e of th o s e f a c i l i t i e s ? 

A. There have been c o r r o s i o n problems 

m a i n l y r e l a t e d t o t h e f i e l d , you know, where you 

have C0 2 and w a t e r produced t o g e t h e r . That's the 

reason f o r some of t h e changes we've made, by 

r e p l a c i n g t u b i n g w i t h f i b e r g l a s s . We've a l s o 

d r i l l e d a w e l l , and t h a t was i n 1988, and 

equipped i t w i t h f i b e r g l a s s c a s i n g . T h a t ' s t h e 

o n l y one l i k e i t so f a r . There have been some 

l i n e r e p l a c e m e n t s , some l i n e s l e e v i n g because of 

c o r r o s i o n ; so, yes, t h e c o r r o s i o n does e x i s t . 

I c a n ' t comment t o whether i t ' s more 

sev e r e i n a non-CO^ e n v i r o n m e n t or n o t , b u t t h a t 

i s p a r t of our on g o i n g maintenance, i s t o change 

m e t a l l u r g y , t o r e p l a c e s t e e l w i t h f i b e r g l a s s . We 

have been p r o d u c i n g f o r e i g h t y e a r s , and so f a r 
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i t ' s been a problem we've been a b l e t o manage 

s u c c e s s f u l l y . 

Q. I f I remember c o r r e c t l y , t h e y 

a n t i c i p a t e d a 15-year l i f e f o r t h a t p l a n t and 

g a t h e r i n g system. That l e a v e s seven y e a r s l e f t . 

I s t h a t s t i l l what Amoco e x p e c t s , or do you 

e x p e c t more l i f e o ut of t h a t equipment? 

A. W e l l , I c a n ' t speak t o t h a t . I'm not a 

d e s i g n e n g i n e e r . I would hope t h a t we c o u l d 

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

m o d i f i c a t i o n s . We've s p e n t , i n t h e l a s t f o u r 

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

p u l s a t i o n p r o b l e m s . We have done s i g n i f i c a n t 

r e w i n d i n g of t h e e l e c t r i c motors t o e x t e n d t h e i r 

l i f e . 

So, I would have t o answer by s a y i n g 

the t h i n g s we've done, j u s t i n t h e l a s t f o u r 

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

beyond t h a t 15 y e a r s . 

Q. You don't a n t i c i p a t e b u i l d i n g a whole 

new p l a n t i n seven years? 

A. Not as a r e p l a c e m e n t . We hope we can 

b u i l d a n o t h e r one f o r i n c r e a s e d demand. But 

e x p e n d i t u r e s t h a t would have been made a t t h a t 

15-year p o i n t , p r o b a b l y a l r e a d y have been made, 
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and would e x t e n d beyond 15 y e a r s . 

Q. How much wat e r i s removed a t t h e p l a n t ? 

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

s l i g h t l y under 500 b a r r e l s . 

Q. You t a l k e d about s c r u b b e r s a t t h a t 

p l a n t . What i s scrubbed out i n those s c r u b b e r s ? 

A. The f r e e w a t e r . The f i r s t s t a g e 

s c r u b b e r s t a k e o ut the f r e e w a t e r . There's 

a d d i t i o n a l , of c o u r s e , d e 1 i q u e f i c a t i o n f u r t h e r i n 

the p r o c e s s , b ut a t t h e i n l e t , t h e b u l k of t h e 

f r e e w a t e r i s removed. 

COMMISSIONER CARLSON: That's a l l I 

have . 

CHAIRMAN LEMAY: Commissioner Weiss? 

COMMISSIONER WEISS: Yes. 

EXAMINATION 

BY COMMISSION WEISS: 

Q. As I r e c a l l f o u r or f i v e y e a r s ago, 

d e n s i t y was a b i g f a c t o r i n m e t e r i n g . I s i t 

s t i l l , t h e d e n s i t y of C0 2? 

A . As f a r as--? 

Q. M e t e r i n g C0 2? 

A. W e l l , i t ' s a f a c t o r . I t h i n k I can say 

t h a t we have made a d d i t i o n a l e x p e n d i t u r e s on 

e l e c t r o n i c gas m e t e r i n g . We have a v e r y low 
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somewhere around one p e r c e n t . So i t ' s a 

measurable problem. We're happy w i t h our meter. 

Q. I guess my q u e s t i o n i s , as I r e c a l l , 

I ' v e seen some d e s i g n s where some of t h e 

o p e r a t o r s weren't concerned about t h e d e n s i t y of 

the gas, t h e y m e r e l y metered i t t h r o u g h a t u r b i n e 

meter or t h r o u g h an o r i f i c e p l a t e , s o m e t h i n g of 

t h a t n a t u r e . I s t h a t how you do i t ? 

A. I t ' s e l e c t r o n i c , yes. I b e l i e v e i t ' s 

an i n f r a r e d e l e c t r o n i c system, I b e l i e v e . 

Q. I s d e n s i t y needed t o make t h e 

c a l c u l a t i o n s ? 

A. I'm not r e a l l y s u r e . 

Q. You d i d n ' t say a n y t h i n g about r e s e r v o i r 

p r e s s u r e . Do you have a comment on i t ? 

A. R e s e r v o i r p r e s s u r e v a r i e s a c r o s s t h e 

u n i t . We have seen some d e c l i n e r e s e r v o i r 

p r e s s u r e , of c o u r s e , w i t h p r o d u c t i o n . I t v a r i e s 

f r o m , oh, I t h i n k o r i g i n a l l y on t h e o r d e r of 350 

or 400 pounds up t o , on t h e w e s t e r n s i d e , up t o 

th e range of 550 or 600. That was o r i g i n a l 

p r e s s u r e ; and, of c o u r s e , we've seen some d e c l i n e 

i n t h a t . 

Q. Has i t p a i d out? 
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A. I b e l i e v e i t has. 

COMMISSIONER WEISS: No more 

quest i o n s . 

CHAIRMAN LEMAY: W i l l your n e x t w i t n e s s 

be d e a l i n g w i t h s a l e s and i s s u e s l i k e t h a t , so 

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

MR. CURRENS: The n e x t w i t n e s s w i l l 

c over t h e m a r k e t i n g a c t i v i t y and t h e markets and 

the f o r e c a s t , n ot f o r e c a s t e d a c t i v i t y b ut hopes 

on t h e h o r i z o n as we see them t o d a y . 

CHAIRMAN LEMAY: I had one q u e s t i o n 

t h a t was b r o u g h t up, and maybe you c o u l d address 

i t . 

EXAMINATION 

BY CHAIRMAN LEMAY: 

Q. Some of t h e h i g h e r p a r t s of t h e f i e l d , 

I u n d e r s t a n d , are p r o d u c i n g more w a t e r s or a 

hydrodynamic e f f e c t i n t h i s r e s e r v o i r . Do you 

know, or are t h e r e h i g h e r w a t e r r e c o v e r i e s maybe 

u p d i p , where you expec t them downdip w i t h o u t 

hydrodynamics? 

A. I know t h e r e ' s an area of t h e f i e l d 

t h a t i s more s u s c e p t i b l e t o h i g h w a t e r 

p r o d u c t i o n . I n f a c t , we've i n s t a l l e d a s a l t 

w a t e r d i s p o s a l system i n t h a t area t o han d l e 
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p r o d u c t i o n from those w e l l s . Now, whether i t ' s a 

hydrodynamic e f f e c t or a perched w a t e r c o n t a c t , 

I'm not s u r e . I c a n ' t speak t o a hydrodynamic 

e f f e c t , b ut I do know t h e r e ' s a h i g h e r w a t e r 

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

Q. And t h a t area i s a l s o h i g h e r 

s t r u c t u r a l l y , i s i t ? 

A. Yes, i t i s . 

Q. No e x p l a n a t i o n , t h o u g h , as f a r as you 

know f o r t h a t ? 

A. I ca n ' t comment on t h a t t o d a y . 

CHAIRMAN LEMAY: Any more q u e s t i o n s of 

the w i t n e s s ? 

MR. CURRENS: I have a c o u p l e f o r 

c l a r i f i c a t i o n . 

FURTHER EXAMINATION 

BY MR. CURRENS: 

Q. Mr. C o l l i e r , i n response t o q u e s t i o n s 

t h a t you were asked by Commissioner Weiss, I 

b e l i e v e you s a i d t h a t t h e o r i g i n a l p r e s s u r e s were 

perhaps 350 t o 400, and p r e s s u r e s on t h e w e s t e r n 

s i d e m i g h t have been 500 or 600? 

A. C o r r e c t . 

Q. Mi g h t t h e p r e s s u r e s on t h e w e s t e r n s i d e 

have been as h i g h as, say, 1200 t o even 1600 p s i ? 
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A. I b e l i e v e t h e y were measured t h a t h i g h , 

yes. 

Q. So you might have been a l i t t l e b i t o f f 

i n your memory t h e r e ? 

A. I was r e a l l y s p e a k i n g on a w e i g h t e d 

a e r i a l b a s i s , b u t I t h i n k some were measured t h a t 

h i g h , yes. 

Q. And w i t h r e s p e c t t o our measurement out 

i n Bravo Dome, t h e r e are two f u n d a m e n t a l 

measuring a c t i v i t i e s t h a t t a k e p l a c e , i f I'm 

c o r r e c t , i s t h a t r i g h t ? That of t h e w e l l s , and 

t h a t a t t h e o u t l e t o f t h e p l a n t s , where i t goes 

t o t h e two p i p e l i n e s ? 

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

Q. So t h e k i n d s of measurements t h a t t a k e 

p l a c e i n tho s e two areas a re somewhat d i f f e r e n t 

because of t h e p r e s s u r e s i n v o l v e d ? 

A . C o r r e c t . 

MR. CURRENS: That's a l l . 

CHAIRMAN LEMAY: Any a d d i t i o n a l 

q u e s t i o n s of t h e w i t n e s s ? I f n o t , he may be 

excused. L e t ' s t a k e a 15-minute break and w e ' l l 

w i n d i t up when we get back. 

[A r e c e s s was t a k e n . ] 

CHAIRMAN LEMAY: L e t ' s c o n t i n u e w i t h 
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th e hear i n g . 

MR. CURRENS: Thank you, Mr. Chairman. 

My next w i t n e s s has assumed t h e c h a i r up t h e r e , 

and I ' l l ask him t o s t a t e h i s name f o r t h e 

r e c o r d . 

RONALD G. KRENEK 

Having 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. CURRENS: 

A. Ronald Glen Krenek. 

Q. Mr. Krenek, by whom are you employed? 

A. Amoco P r o d u c t i o n Company i n Houston, 

Texas. 

Q. What do you do w i t h Amoco? 

A. I'm t h e manager of C0 2 s a l e s and 

s u p p l y . 

Q. How l o n g have you o c c u p i e d t h a t 

p o s i t i o n ? 

A. I began as a C0 2 c o o r d i n a t o r f o r Amoco 

i n J u l y of 1989. I n May of 1991, I assumed t h e 

p o s i t i o n of manager of C0 2 s a l e s and s u p p l y . 

Q. W i t h r e s p e c t t o your d u t i e s as manager 

of C0 2 s a l e s and s u p p l y , a r e you f a m i l i a r w i t h 

t h e , b r o a d l y f a m i l i a r a t l e a s t , w i t h t h e 
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a c t i v i t i e s of Bravo Dome, w i t h Amoco's m a r k e t i n g 

e f f o r t s , w i t h the g e n e r a l m a r k e t i n g by o t h e r 

m a r k e t e r s of C0 2> and the whole broa d s p ectrum of 

t h a t k i n d of a c t i v i t y ? 

A. Yes, I am. 

Q. Have you ever t e s t i f i e d b e f o r e t h i s 

Commission b e f o r e ? 

A. No, s i r , I have n o t . 

Q. T e l l us b r i e f l y of your e d u c a t i o n a l 

b a c k g r o u n d , t h e n . 

A. I g r a d u a t e d from t h e U n i v e r s i t y of 

Houston i n J u l y of 1980 w i t h a b a c h e l o r of 

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

Q. What d i d you do a t t h a t time? 

A. Upon g r a d u a t i o n I was employed by Amoco 

P r o d u c t i o n as a p r o d u c t i o n e n g i n e e r i n Sweeney, 

Texas. 

Q. And i n t h e r o u g h l y , what, 10 y e a r s 

s i n c e t h e n , what s o r t of a s s i g n m e n t s have you 

had? 

A. Yes. Up u n t i l t h e t i m e of J u l y 1989, 

when I assumed t h e r e s p o n s i b i l i t i e s f o r Bravo 

Dome, I had a number of v a r i o u s e n g i n e e r i n g j o b s ; 

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

and r e s e r v o i r e n g i n e e r i n g . These cover e d areas 
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i n Texas and S o u t h e a s t e r n New Mexico, w a t e r f l o o d 

p r i m a r y a r e a s . T h i s was b o t h i n s t a f f and 

s u p e r v i s o r y p o s i t i o n s . 

Q. So, from t h a t e n g i n e e r i n g background, 

you moved i n t o t h e carbon d i o x i d e m a r k e t i n g 

a c t i v i t y t h a t you've been engaged i n f o r t h e l a s t 

t h r e e y e a r s or so? 

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

MR. CURRENS: I would ask t h a t Mr. 

Krenek be a c c e p t e d t o t e s t i f y as an e x p e r t i n 

t h i s mat t e r . 

CHAIRMAN LEMAY: His q u a l i f i c a t i o n s a r e 

a c c e p t a b l e . 

Q. Mr. Krenek, I b e l i e v e you have p r e p a r e d 

a number of e x h i b i t s t o h e l p us u n d e r s t a n d t h e 

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

i s t h a t c o r r e c t ? 

A. Yes, s i r , I have. 

Q. L e t ' s t u r n t o t h e f i r s t one of t h o s e , 

and I ' l l ask you t o e x p l a i n what's on your 

E x h i b i t No. 1. 

MR. CURRENS: Mr. Krenek's e x h i b i t s a l l 

s t a r t w i t h a "K," K - l t h r o u g h w h a t e v e r . 

A. My f i r s t E x h i b i t , K - l , i s a s e r i e s of 

p r o d u c t i o n c u r v e s t h a t s t a r t w i t h u n i t s a l e s i n 
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A p r i l of 1984. 

Q. Could you speak j u s t a l i t t l e b i t 

l o u d e r and perhaps a l i t t l e more s l o w l y , Mr. 

Krenek ? 

A. Yes, s i r . 

Q. Thank you. 

A. I ' l l s t a r t w i t h t h e green c u r v e . T h i s 

r e p r e s e n t s a n n u a l i z e d average s a l e s f o r each 

y e a r , e x c e p t f o r 1992, where I ' v e r e p r e s e n t e d t h e 

f i r s t q u a r t e r average. The s c a l e on t h e l e f t i s 

i n m i l l i o n c u b i c f e e t per day. 

Since Mr. C o l l i e r has p r e v i o u s l y gone 

over t h e p r o d u c i n g h i s t o r y , I ' l l o n l y m e n t i o n 

t h a t we reached a peak o f 366 m i l l i o n c u b i c f e e t 

a day i n 1988, and i t d e c l i n e d somewhat s i n c e 

t h a t t ime. 

Q. Now, on t h i s c u r v e , where you say u n i t 

s a l e s , y o u ' r e t a l k i n g about t h e o u t p u t of t h e 

u n i t down t o t h e p i p e l i n e s o u t of t h e a r e a , or 

any of t h a t c a r b o n i c r e s e r v e t a k e s from t h e u n i t , 

i s t h a t r i g h t ? 

A. Yes, s i r . That would be s a l e s t o b o t h 

p i p e l i n e s and t o c a r b o n i c r e s e r v e s . 

Q. Now, t h e r e was a q u e s t i o n e a r l i e r 

h a v i n g t o do w i t h measurement. Perhaps you may 
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be a l i t t l e more f a m i l i a r w i t h some of t h e 

d e t a i l s of measurement t h a n Mr. C o l l i e r was, i s 

t h a t r i g h t ? 

A. Yes, s i r , I am. 

Q. T e l l us about how we go about 

measurement. 

A. Okay. W i t h r e f e r e n c e t o t h e q u e s t i o n 

about d e n s i t y , d e n s i t y i s v e r y i m p o r t a n t t o our 

measurement. I n our e l e c t r i c a l gas measurement, 

we have d e v e l o p e d an a l g o r i t h m or c o r r e c t i o n 

f a c t o r f o r t h a t d e n s i t y . We don't r e a l l y have a 

l o t of problems w i t h d e n s i t y a t our sour c e 

f i e l d . Of c o u r s e , d e n s i t y can we a f f e c t e d by 

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

Where we see a l o t of problems are a t 

the CO^ p r o j e c t s i n t h e Permian B a s i n . There we 

see t h e e f f e c t s of t e m p e r a t u r e more r e a d i l y , and 

a l s o we see t h e e f f e c t s of c o m p o s i t i o n because of 

th e v a r i o u s p r o j e c t s are r e c e i v i n g b o t h p i p e l i n e 

C0 2, whi c h i s u s u a l l y much more p u r e , and i t 

r e c e i v e s C0 2 from r e c y c l e d p l a n t s which has a 

lower c o m p o s i t i o n . Thus, t h i s change i n 

c o m p o s i t i o n can cause some problems i n c o n t r o l of 

t h e C0 2 f l o o d s ; b u t a t Bravo Dome, we r e a l l y 

d on't have a l o t of problems. 
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Q. Okay. L e t ' s move on t h e n and t a l k 

about t h e ne x t c u r v e t h a t ' s d e p i c t e d on your K - l . 

A. T h i s i s t h e r e d c u r v e . T h i s p l o t s 

c u m u l a t i v e C0 2 p r o d u c t i o n f o r each y e a r . The 

s c a l e i s on t h e l e f t i n b i l l i o n s of c u b i c f e e t . 

The r e d squares a re p l o t t e d i n t h e 

mi d d l e of each y e a r , b ut t h e y r e p r e s e n t t h e 

p r o d u c t i o n a t t h e end of each y e a r . Through t h e 

f i r s t q u a r t e r of t h i s y e a r , we've produced 872 

b i l l i o n c u b i c f e e t . 

Q. Through t h e f i r s t q u a r t e r ? 

A. Through t h e f i r s t q u a r t e r o f 1992, t h a t 

i s c o r r e c t . 

Q. Almost n i n e - t e n t h s of a t r i l l i o n ? 

A. Yes. 

Q. And we're a p p r o a c h i n g a t r i l l i o n 

p r o b a b l y a t t h e - - w e l l , n e x t y e a r , h o p e f u l l y ? 

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

Q. That's f a n t a s t i c . What e l s e i s shown 

on t h i s curve? 

A. The f i n a l t h i n g t h a t we show i s a t t h e 

bo t t o m o f t h e e x h i b i t . That i s t h e b l u e c u r v e . 

That r e p r e s e n t s water p r o d u c t i o n from t h e u n i t . 

The s c a l e i s on t h e l e f t , t h e v a l u e s have been 

d i v i d e d by 10. Y o u ' l l n o t e t h a t we reached a 
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peak of about 500 b a r r e l s of wat e r per day i n 

1988. Since t h a t t i m e , we've d e c l i n e d t o about 

200 b a r r e l s of water per day i n 1992. 

Q. Okay. A n y t h i n g e l s e t h a t we need t o 

co v e r , t h e n , w i t h r e s p e c t t o your E x h i b i t 1? 

A. No, s i r , t h e r e i s n o t . 

Q. Now, t h e p r o d u c t i o n of carbon d i o x i d e 

from Bravo Dome has p r i m a r i l y been t o se r v e 

t e r t i a r y r e c o v e r y u n i t s i n t h e Permian B a s i n , i n 

b o t h New Mexico and West Texas? 

A. Yes, s i r , t h a t i s c o r r e c t . 

Q. That's a m o d e r a t e l y r e c e n t a c t i v i t y i n 

terms of y e a r s , i s i t n o t ? 

A. Yes, s i r , s i n c e t h e e a r l y 80s. 

Q. Have you t a k e n a l o o k a t t h e 

o p p o r t u n i t i e s t h a t m i ght have been p r e s e n t e d t o 

Bravo Dome owners t o s u p p l y v a r i o u s p r o j e c t s , and 

made some measurement of t h e success t h a t t hose 

owners have had? 

A. Yes, s i r , I have. That i s E x h i b i t K-2. 

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

A. T h i s e x h i b i t w i l l show t h e m a r k e t i n g 

success t h a t Bravo Dome owners have had over 

t i m e . I ' v e p r e s e n t e d t h a t here i n bar graph 

f o r m a t . B a s i c a l l y , i t r e p r e s e n t s t h e C0 2 s u p p l y 
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o p p o r t u n i t i e s t h a t have been a v a i l a b l e t o Bravo 

Dome U n i t s u p p l i e r s ; t h a t i s , a l l t h e w o r k i n g 

i n t e r e s t owners. I want t o p o i n t o ut t h a t i t 

does not i n c l u d e a l l p r o j e c t s i n t h e Permian 

Bas i n . 

Q. Why i s t h a t ? 

A. Because i t ' s o n l y those p r o p e r t i e s 

where Bravo Dome owners have had a chance t o 

s u p p l y . There may be p r o j e c t s where d i f f e r e n t 

s o u rce f u e l owners have a hundred p e r c e n t o f t h a t 

p r o j e c t and must s u p p l y i t . 

Q. Okay. G o o n . 

A. T a k i n g a l o o k a t t h e c u r v e , f i r s t , t h e 

t i m e s c a l e c o v e r s t h e p e r i o d of 1983 t h r o u g h 

1992. On t h e X a x i s , we have t h e y e a r s t h a t t h e 

a c t u a l CO^ f l o o d s began, w i t h t h e a c t u a l y e a r s 

t h a t t h e y needed s u p p l y . On t h e Y a x i s , we have 

t h r e e b ars r e p r e s e n t e d . 

F i r s t , t h e b l u e i s a t o t a l number of 

p r o j e c t s t h a t s t a r t e d t h a t year or needed 

s u p p l y . W i t h t h e y e l l o w , we have t h e t o t a l 

number of p r o j e c t s t h a t Bravo Dome owners 

s u p p l i e d i n f u l l . T h i s would be a hundred 

p e r c e n t of t h a t C0 2 f l o o d p r o j e c t . I n t h e r e d we 

have t h e p r o j e c t s t h a t Bravo Dome owners s u p p l i e d 
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i n p a r t , t h u s , t h e y would n o t have s u p p l i e d 100 

p e r c e n t of the p r o j e c t b ut s u p p l i e d p a r t of i t . 

Q. I n o t i c e t h e f i r s t one here i s 1983 and 

I remember your p r o d u c t i o n c u r v e s a y i n g we d i d n ' t 

s t a r t u n t i l 1984. How can t h a t be? 

A. Yes, s i r , l e t me e x p l a i n t h a t . 

Q. Okay. 

A. 1983, what I do i s s t a r t w i t h t h e y e a r s 

t h a t t h e a c t u a l C0 2 f l o o d s needed s u p p l y or 

s t a r t e d e j e c t i o n . I n t h a t y e a r , t h e r e were two 

p r o j e c t s t h a t s t a r t e d . These were t h e Denver 

u n i t and t h e Wellman u n i t . I i n d i c a t e t h a t t h e 

Bravo Dome s u p p l i e r s s u p p l i e d p a r t of one 

p r o j e c t . That was t h e Wellman u n i t . I t began 

i n j e c t i o n i n 1983, but Bravo Dome s u p p l i e r s d i d 

not a c t u a l l y s t a r t s u p p l y i n g i t u n t i l 1985. 

Q. So, what you show i n b l u e i s when a 

p r o j e c t s t a r t e d , and t h e n , even i f i t were a year 

or two l a t e r , i f Bravo Dome were t h e s u p p l i e r , 

t h e y g et c r e d i t t h e r e ? 

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

Q. How come a l l t h e s e b l u e s a r e up i n t h e 

e a r l y p a r t of t h i s c u r v e and n o t i n l a t e r y e ars? 

A. As you can see, t h r o u g h 1986 t h e r e was 

a l o t of a c t i v i t y and a l o t o f p r o j e c t s . And 
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t h i s , of c o u r s e , t i e d t o t h e o i l p r i c e d e c l i n e 

t h a t we're a l l f a m i l i a r w i t h , and I ' l l e x p l a i n 

t h a t i n d e t a i l i n the ne x t few e x h i b i t s . 

Q. A l l r i g h t . L e t ' s move on t o tho s e 

e x h i b i t s , t h e n , i f i t ' s t i m e l y . 

A. Yes. I t h i n k j u s t t o summarize t h e r e , 

I would l i k e t o say t h a t i f we l o o k e d a t t h e 

t o t a l sum of a l l t h e s e p r o j e c t s , we i n d i c a t e t h a t 

a t o t a l of 19 p r o j e c t s were s u p p l i e d by Bravo 

Dome U n i t s u p p l i e r s i n whole or p a r t out of t h e 

t o t a l 29 t h a t I had p r e s e n t e d h e r e . 

Q. Now, r e l a t e t h a t t o o i l p r i c e . 

A. Yes. My n e x t p l o t , E x h i b i t K-3, i s a 

p l o t o f West Texas sour o i l p r i c e s . I p r e s e n t 

West Texas sour p r i c e s because t h a t i s t h e crude 

p o s t i n g t h a t most p r o j e c t s i n New Mexico and 

Texas r e c e i v e as t h e i r p o s t i n g . 

For comparison p u r p o s e s , I ' v e used t h e 

same t i m e s c a l e as E x h i b i t 2, 1983 t h r o u g h 1992. 

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

between o i l p r i c e and C0 2 p r o j e c t a c t i v i t y . 

As we l o o k a t t h e gr a p h , you can see 

t h a t o i l p r i c e s were j u s t under $30 s t a r t i n g i n 

1983. As we're a l l f a m i l i a r w i t h , you see t h e 

l a r g e d e c l i n e i n p r i c e s i n 1986. A f t e r t h a t , we 
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see some rebound i n p r i c e , but a g a i n a d e c l i n e i n 

1988. I f we r e c a l l back t o the p r e v i o u s e x h i b i t , 

w e ' l l see t h a t t h e r e were no new p r o j e c t s 

c o n t r a c t i n g f o r s u p p l y i n 1987, and o n l y one i n 

1988. 

Q. I n o t i c e d , t h o u g h , t h e r e was a p r e t t y 

good s p u r t i n 89 and t h e n a g a i n i n l a t e r y e a r s . 

Are those new p r o j e c t s coming on? 

A. Yes, s i r . We d i d see some i n c r e a s e i n 

o i l p r i c e a c t i v i t y . I n 1989, we had f i v e new 

p r o j e c t s c o n t r a c t i n g f o r s u p p l y . There were two 

new p r o j e c t s i n c l u d e d t h e r e , b ut t h e r e were t h r e e 

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

i n j e c t i n g C0 2 b u t needed new volumes of C0 2 

because t h e i r o r i g i n a l c o n t r a c t volume 

o b l i g a t i o n s had been met. Thus, t h e y wanted t o 

c o n t i n u e w i t h t h e i r C0 2 f l o o d , and went out t o 

secure a new s u p p l y . 

Q. So w h i l e i n r e c e n t y e a r s we haven't 

seen t o o many new p r o j e c t s , o p e r a t o r s of e x i s t i n g 

p r o j e c t s have been k e e p i n g up t h e i r C0 2 i n j e c t i o n 

programs ? 

A. Yes, t h e r e has been c o n t i n u e d 

a c t i v i t i e s w i t h b o t h new p r o j e c t s and s e c u r i n g 

s u p p l i e s f o r e x i s t i n g p r o j e c t s . 
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Q. So a p p a r e n t l y t h i s i s p r o v i n g t o be 

q u i t e a good p r o c e s s by t h e users? 

A. Yes. I t h i n k t h e o p e r a t o r s or u s e r s 

have shown t h a t C0 2 f l o o d s have worked 

t e c h n i c a l l y . I t has been a t e c h n i c a l success. 

That i s , improved o i l r e c o v e r y does r e s u l t . 

Q. I know t h a t v a r i o u s p e o p l e make 

f o r e c a s t s of what usage w i l l be i n p r o j e c t s 

coming on and so on. Have you made some 

comparison of a c t u a l C0 2 i n j e c t i o n p r o j e c t s and 

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

A. Yes, s i r , I sur e have. 

Q. Would t h a t be your E x h i b i t 4? 

A. Yes, s i r , i t i s . I ' l l t u r n t o t h a t 

now. T h i s e x h i b i t d e p i c t s t h e h i s t o r i c a l 

a c t i v i t y of t h e C0 2 f l o o d s i n t h e Permian B a s i n , 

and makes a p r o j e c t i o n of new C0 2 f l o o d 

a c t i v i t y . 

I p r e s e n t i t here as t h e l a s t o f t h e 

t h r e e e x h i b i t s t o k i n d of show t h e r e l a t i o n s h i p 

between C0 2 f l o o d a c t i v i t y and Bravo Dome C0 2 

demand. 

The p l o t s t a r t s i n 1980, t h e year t h a t 

t h e u n i t was formed. Y o u ' l l n o t e t h a t t h e r e were 

f i v e e x i s t i n g p r o j e c t s a t t h a t t i m e . I f you 
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f o l l o w t h e b l a c k l i n e , y o u ' l l n o t e t h e r e was 

i n c r e a s i n g a c t i v i t y up t h r o u g h 1986, a g a i n 

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

Y o u ' l l n o t e t h a t we reached about 30 

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

I t h i n k i t ' s i m p o r t a n t t o n o t e t h a t you do n o t 

see a decrease. COg f l o o d s may c u t back on t h e i r 

i n j e c t i o n , b u t t h e y w i l l g e n e r a l l y m a i n t a i n some 

i n j e c t i o n due t o t h e l a r g e c a p i t a l i n v e s t m e n t s 

t h a t t h e y have made. 

Q. Okay. So your b l a c k c u r v e goes on out 

t o 92 and shows how many p r o j e c t s , then? 

A. We had 36 a c t i v e p r o j e c t s i n 92. 

Q. Superimposed on t h i s , t h o u g h , I a l s o 

see some r e d l i n e s . What's t h e i r s i g n i f i c a n c e ? 

A. What th o s e are are p r o j e c t i o n s made by 

th e O i l & Gas J o u r n a l e v e r y two y e a r s s i n c e 

1988. For example, l o o k i n g a t 1988, t h e y made a 

p r o j e c t i o n t h a t t h e r e w ould be 34 new p r o j e c t s i n 

1989. T h i s was r i g h t on. 

Q. You s a i d 34 new p r o j e c t s . You mean 

t o t a l p r o j e c t s ? 

A. I mean t o t a l p r o j e c t s . Excuse me. 

Y o u ' l l n o t e t h a t i n 1989, t h e r e d square o v e r l a y s 

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

I f we l o o k a t 1990, w e ' l l see a 

d i f f e r e n t s t o r y , t hough. There t h e y p r o j e c t e d 

f o r 1991 t h a t t h e r e would be a t o t a l number of 

a c t i v e p r o j e c t s of 40, but a c t u a l l y t h e y o n l y 

s t a y e d a t 36. They were a l i t t l e o p t i m i s t i c . 

I f we l o o k e d a t t h e i r 1992 p r o j e c t i o n 

made i n 1990, i t even grows more o p t i m i s t i c . We 

c o n t i n u e d w i t h o n l y 36 a c t i v e p r o j e c t s b ut t h e i r 

f o r e c a s t was 45. I t h i n k t h i s i s k i n d of 

c h a r a c t e r i s t i c of t h e s u p p l y i n d u s t r y . There's 

s t i l l q u i t e a b i t of market u n c e r t a i n t y . 

Q. Now, on t h i s c u r v e , y o u ' r e showing t h a t 

t h e r e are 36 t o t a l p r o j e c t s i n t h e Permian B a s i n 

and on your e a r l i e r c u r v e , your E x h i b i t 2, you 

were t a l k i n g about 29 p r o j e c t s where t h e Bravo 

Dome peo p l e had been s u c c e s s f u l i n s u p p l y i n g 66 

p e r c e n t . 

Why do we have a d i f f e r e n c e between 29 

and 36? 

A. Okay. The 36 i s t o t a l a c t i v e p r o j e c t s . 

That i s a l l p r o j e c t s i n t h e Permian B a s i n . The 

29 a g a i n are t h e t o t a l p r o j e c t s t h a t Bravo Dome 

owners had a chance t o s u p p l y , so t h u s t h e r e can 

be a d i f f e r e n c e between t h o s e . There would be 
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some C0 2 f l o o d p r o j e c t s where 100 p e r c e n t of the 

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

Q. Okay. Do you know, are t h e r e g o i n g t o 

be new p r o j e c t s coming on i n t h e ne x t s e v e r a l 

y e a r s ? 

A. Yes. I f we l o o k e d a t t h e f o r e c a s t t h a t 

was made by t h e O i l & Gas J o u r n a l f o r 1992, i t 

p r e d i c t s about two new p r o j e c t s i n 1993. I t h i n k 

t h a t ' s v e r y r e a l i s t i c . One of those i s t h e S a l t 

Creek P r o j e c t , w h i c h p a r t of t h e s u p p l y w i l l be 

from Bravo Dome. 

Q. That's n ot i n c l u d e d i n your e a r l i e r 

h i s t o r i c a l i n f o r m a t i o n ? 

A. No, i t i s n o t . That o n l y went up 

t h r o u g h 1992. 

Q. A n y t h i n g e l s e w i t h r e s p e c t t o these 

c u r v e s on s u p p l y and demand, b e f o r e I ask you t o 

k i n d of summarize t h e s u p p l y and demand p i c t u r e ? 

A. J u s t t o summarize t h e l a s t t h r e e 

e x h i b i t s , i f I can--

Q. Go ahead and do t h a t , p l e a s e . 

A. A l l r i g h t . I t h i n k we w i l l see an 

i n c r e a s e i n C0 2 f l o o d a c t i v i t y i n t h e n e x t few 

y e a r s ; t h a t i s , b a r r i n g a t o t a l o i l p r i c e 

c o l l a p s e . O p e r a t o r s have shown t h a t t h e C0„ 
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f l o o d s are a t e c h n i c a l s uccess, as I ' v e mentioned 

p r e v i o u s l y , but a g a i n economics w i l l be 

s i g n i f i c a n t l y e f f e c t e d by o i l p r i c e as we've seen 

from t h e p r e v i o u s p l o t s . 

There are some p o s i t i v e t a x i n c e n t i v e s 

t h a t w i l l h e l p o p e r a t o r s . Some of those a r e the 

r e c e n t severance t a x break s t h a t t h e s t a t e s New 

Mexico and Texas have e n a c t e d . A l s o t h e r e ' s t h e 

15 p e r c e n t i n v e s t m e n t t a x c r e d i t t h a t t h e f e d e r a l 

government has p r o v i d e d . 

Q. Okay. Mr. Krenek, i n a d d i t i o n t o t h e 

supply/demand p i c t u r e as we see i t and t h a t 

you've t a l k e d a b o ut, I b e l i e v e you have p r e p a r e d 

two more e x h i b i t s t h a t summarize, perhaps, some 

i n f o r m a t i o n t h a t ' s been d i s c u s s e d b e f o r e b ut 

perhaps some t h a t ' s n o t , t h a t s o r t of i s a 

summary of our u n i t a c t i v i t y t o date? 

A. Yes, s i r , I have. 

Q. Why don't you t u r n t o your n e x t one, 

K-5, a s t a t i s t i c a l summary, and t e l l us what's 

shown t h e r e . 

A. Okay. T h i s i s t h e f i r s t o f t h e summary 

s l i d e s , E x h i b i t K-5. F i r s t I ' l l s t a r t w i t h 

p r o d u c t i o n d a t a . You can see we've produced i n 

the f i r s t q u a r t e r of t h i s year j u s t under 900 
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Bcf . You can a l s o n o t e t h a t our 1991 average 

p r o d u c i n g r a t e was about 311 m i l l i o n c u b i c f e e t a 

day. T h i s compares t o a peak p r o d u c i n g r a t e of 

381 m i l l i o n c u b i c f e e t a day which o c c u r r e d i n 

Fe b r u a r y of 1987. 

A l s o , you can see t h a t our c u r r e n t 

d e l i v e r a b i l i t y of w e l l s connected t o t h e system, 

as Mr. C o l l i e r p o i n t e d o u t , was 340 m i l l i o n c u b i c 

f e e t a day. That compares t o c u r r e n t p l a n t 

c a p a c i t y o f 390 m i l l i o n c u b i c f e e t a day. 

Q. I t h i n k t h e ne x t s e c t i o n of t h a t 

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

a l r e a d y been w r i t t e n down and d e t a i l e d by Mr. 

C o l l i e r , so r a t h e r t h a n r e p e a t t h a t , why don't 

you move t o t h e bo t t o m p a r t ? 

A. Okay. W e ' l l move t o t h a t f i n a l 

c a t e g o r y . T h i s c a t e g o r y summarizes t h e road work 

t h a t has been done i n t h e u n i t , w h i c h i s q u i t e 

s i g n i f i c a n t . There i s a t o t a l of 751 m i l e s of 

road t h a t are e i t h e r new c o n s t r u c t i o n or r e s u l t e d 

from i m p r o v i n g c o u n t y r o a d s . T h i s work has been 

s p l i t between 375 m i l e s of le a s e r o a d s , w h i c h 

d i r e c t l y b e n e f i t i n d i v i d u a l s , and 376 m i l e s of 

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

c o u n t i e s i n v o l v e d . 
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Q. That's q u i t e i m p r e s s i v e . L e t ' s move t o 

your l a s t e x h i b i t , w hich i s a f i n a n c i a l summary, 

and t e l l u s - - g i v e us a f i n a n c i a l summary. 

A. Yes. T h i s i s E x h i b i t K-6. T h i s 

e x h i b i t summarizes t h e c o s t s , t a x e s and r o y a l t y 

t h a t has been p a i d o ut by w o r k i n g i n t e r e s t owners 

s i n c e t h e s t a r t of t h e u n i t . S t a r t i n g w i t h c o s t , 

at t h e end of March of 1992, owners had i n c u r r e d 

d i r e c t c o s t s of over $378 m i l l i o n . Of t h i s , 

a p p r o x i m a t e l y 30 p e r c e n t , or $157 m i l l i o n , has 

been spent on d r i l l i n g and f a c i l i t y i n v e s t m e n t s . 

Another $17 m i l l i o n has been spent t o m a i n t a i n 

u n i t o p e r a t i o n s , and over 50 p e r c e n t , $205 

m i l l i o n , has been spent t o o p e r a t e t h e u n i t . 

Q. Those numbers are d i f f e r e n t i n t o t a l 

t h a n Mr. C o l l i e r p r e s e n t e d ? 

A. Yes, s i r , t h e y are s l i g h t l y d i f f e r e n t . 

Mr. C o l l i e r ' s numbers went t h r o u g h t h e end of 

1991. Mine go t h r o u g h t h e f i r s t q u a r t e r of 1992. 

Q. Go on p l e a s e , now. 

A. The ne x t c a t e g o r y i n d i c a t e s t h a t $26.5 

m i l l i o n i n d i r e c t t a x e s have been p a i d t o s t a t e 

e n t i t i e s t o t h e end of t h e f i r s t q u a r t e r of t h i s 

y e a r . The f i n a l s e c t i o n j u s t summarizes t h e 

r o y a l t y c o s t s t h a t have been p a i d o ut t h a t Mr. 
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C o l l i e r summarized. Those are j u s t under $50 

m i l l i o n s i n c e t h e l i f e of t h e u n i t . 

Q. A n y t h i n g e l s e w i t h r e s p e c t t o your 5 or 

6 ? 

A . No, s i r . 

Q. Let me ask you, w i t h your f a m i l i a r i t y 

w i t h a l l of t h e a c t i v i t y of Amoco and t h e o t h e r 

w o r k i n g i n t e r e s t owners i n t h e Bravo Dome U n i t , 

do you have an o p i n i o n as t o whether or not those 

a c t i v i t i e s have been such t h a t t h e y have 

c o n t i n u e d t o move i n t h e area o f p r e v e n t i o n of 

waste and p r o t e c t c o r r e l a t i v e r i g h t s ? 

A. Yes, s i r , I t h i n k t h e y have. 

Q. Let me ask you i f t h e r e ' s some o v e r a l l 

summary t h a t you would l i k e t o wind up t h i s 

hear i n g w i t h ? 

A. Yes, s i r , I would l i k e t o make some 

p o i n t s t o summarize. 

Q. Okay. 

A. F i r s t , I would l i k e t o say we have 

examined t h e C0 2 s u p p l y h i s t o r y i n t h e Permian 

B a s i n and t h e e f f e c t t h a t Bravo Dome s u p p l i e r s 

have had. The number of p r o j e c t s t h a t Bravo Dome 

s u p p l i e r s have s u p p l i e d i n whole or i n p a r t has 

been v e r y s i g n i f i c a n t . T h i s has been an 
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e n v i r o n m e n t t h a t has been v e r y c o m p e t i t i v e and 

w i l l c o n t i n u e t o be so. 

We have been on e v e r y t h i n g t h a t i s 

r e a s o n a b l e and a c c e s s i b l e t o pur s u e , and we w i l l 

c o n t i n u e t o have an a g g r e s s i v e m a r k e t i n g 

approach. We've a l s o g a i n e d a b e t t e r 

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

on C0 2 f l o o d a c t i v i t y and t h e r e s u l t i n g demand 

from Bravo Dome. 

Next I would p o i n t out t h a t Bravo Dome 

owners have i n v e s t e d a s i g n i f i c a n t amount of 

money t o d e v e l o p and m a i n t a i n u n i t s a l e s , t h e 

$378 m i l l i o n t h a t I r e f e r e n c e d p r e v i o u s l y . 

As Mr. C o l l i e r p o i n t e d o u t , some of 

t h i s s p e n d i n g has been t o make us more e f f i c i e n t . 

T h i s , o f c o u r s e , w i l l make us more c o m p e t i t i v e i n 

th e m a r k e t p l a c e . 

Through e i g h t y e a r s of s a l e s , r o y a l t y 

owners have r e c e i v e d j u s t under $50 m i l l i o n as 

t h e i r m i n e r a l r e s o u r c e s have been m o n e t i z e d . 

F i n a l l y , a l t h o u g h s a l e s have d e c l i n e d 

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

c u b i c f e e t , and I t h i n k t h a t ' s a s i g n i f i c a n t 

m i l e s t o n e . I'm a l s o o p t i m i s t i c about 1993, as we 

s h o u l d see i n c r e a s e d demand from Bravo Dome due 
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t o t h e S a l t C r e e k P r o j e c t w h i c h I m e n t i o n e d 

p r e v i o u s l y . 

As y o u have s e e n , we have gas a v a i l a b l e 

t o meet t h o s e n e e d s . A l s o , we a r e p r e p a r e d t o 

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

s c e n a r i o s . Thank y o u . 

MR. CURRENS: T h a t ' s a l l I have o f Mr. 

K r e n e k . I w o u l d o f f e r h i s E x h i b i t s 1 t h r o u g h 6, 

and I w o u l d o f f e r Mr. K r e n e k f o r q u e s t i o n s . 

CHAIRMAN LEMAY: W i t h o u t o b j e c t i o n , 

E x h i b i t s 1 t h r o u g h 6 w i l l be a d m i t t e d i n t o t h e 

r e c o r d . Q u e s t i o n s o f Mr. K r e n e k ? 

C o m m i s s i o n e r C a r l s o n ? 

COMMISSIONER CARLSON: Yes. 

EXAMINATION 

BY COMMISSIONER CARLSON: 

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

a l l t h e w o r k i n g i n t e r e s t o w n e r s ? I n o t h e r w o r d s , 

i t ' s n o t j u s t Amoco as t h e s u p p l i e r , i t 

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

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

Q. How many w o r k i n g i n t e r e s t o w n e r s a r e 

d i r e c t l y m a r k e t i n g t h e i r own s h a r e o f CO^? 

A. I d o n ' t know t h e t o t a l number, b u t 

t h e r e a r e q u i t e a f e w , s u c h as Amoco, Amerada, 
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S h e l l and some s m a l l e r owners. 

Q. There are some s m a l l e r owners t h a t do 

t h e i r own m a r k e t i n g ? 

A. Yes, s i r , t h e r e a r e . Some of those are 

l i k e M a r k l a n d . There's a company c a l l e d Rim, and 

a few o t h e r s m a l l e r companies t h a t do market 

t h e i r own CO^. 

Q. What p e r c e n t of t h e t o t a l u n i t 

p r o d u c t i o n does Amoco market, do you know? 

A. I t h i n k i t ' s somewhere i n t h e range of 

60 t o 70 p e r c e n t , s o m ething l i k e t h a t . 

Q. For what p e r c e n t of p r o d u c t i o n i s Amoco 

th e a c t u a l w o r k i n g i n t e r e s t owner? Do you 

u n d e r s t a n d t h e q u e s t i o n ? You market 60 t o 70 

p e r c e n t , b ut I assume some of t h a t i s on b e h a l f 

of o t h e r w o r k i n g i n t e r e s t owners, i s t h a t 

c o r r e c t ? 

A. No, s i r , i t i s n o t . 

Q. That i s Amoco's share of u n i t 

p r o d u c t i o n i s t h e 60 t o 70 p e r c e n t ? 

A. R i g h t . That's c o r r e c t . 

Q. So Amoco does not market on b e h a l f of 

o t h e r w o r k i n g i n t e r e s t owners? 

A. No, s i r . There's no j o i n t m a r k e t i n g of 

Bravo Dome. Each w o r k i n g i n t e r e s t owner i s 
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r e s p o n s i b l e f o r t h e i r own m a r k e t i n g . 

Q. Last t i m e we l o o k e d i n t o t h i s , Amoco 

P r o d u c t i o n Company s o l d , I b e l i e v e a t t h e 

t a i l g a t e of t h e p l a n t , t o Amoco O i l Company. I s 

t h a t s t i l l t h e case? 

A. That i s s t i l l t h e case, yes. 

Q. Are you employed by Amoco O i l or by 

Amoco P r o d u c t i o n Company? 

A. No, I am employed by Amoco P r o d u c t i o n 

Company. 

Q. But Amoco P r o d u c t i o n Company s e l l s a l l 

i t s p r o d u c t i o n t o Amoco O i l ? 

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

Q. Amoco O i l i n t u r n , t h e n , s e l l s t h i s C0 2 

t o o p e r a t o r s of enhanced o i l r e c o v e r y p r o j e c t s i n 

the Permian Basin? 

A. R i g h t . They would s e l l i t t o o p e r a t o r s 

of t he Permian B a s i n p r o j e c t s , w h i c h would 

i n c l u d e Amoco P r o d u c t i o n and o t h e r p a r t i e s . 

Q. Are you i n v o l v e d i n tho s e t r a n s a c t i o n s ? 

A. I'm i n v o l v e d s t r i c t l y from t h e 

v i e w p o i n t of Amoco P r o d u c t i o n ' s s a l e s , end a t t h e 

t a i l g a t e . A g a i n , I would be i n v o l v e d when t h e y 

s e l l i t back t o us a t t h e p r o j e c t . 

Q. So, you have some knowledge of tho s e 
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s a l e s t h a t a r e o c c u r r i n g a t t h e t a i l end of t h e 

p i p e l i n e ? 

A. The p r o j e c t s t h a t came t o Amoco 

P r o d u c t i o n , I would. 

Q. Of t h e C0 2 t h a t Amoco P r o d u c t i o n 

markets out of Bravo Dome, how much does Amoco 

P r o d u c t i o n i n r e t u r n buy from Amoco O i l a t the 

t a i l end of t h a t p i p e l i n e ? 

A. Of t h e t o t a l t h a t we--

Q. Yes. Here a g a i n , i n p e r c e n t a g e . 

A. A p p r o x i m a t e l y 70 p e r c e n t . 

Q. So I c o u l d say t h e r e m a i n i n g 30 p e r c e n t 

i s a c t u a l l y marketed under arm's l e n g t h 

c o n t r a c t s ? 

A. W e l l , I t h i n k i t ' s marketed a l l under 

arm's l e n g t h c o n t r a c t s . 

Q. Marketed t o n o n a f f i 1 i a t e s ? 

A. Yes, s i r , t h a t would be c o r r e c t . 

Q. Are you knowledgeable of t h e p i p e l i n e 

r a t e s t h a t Bravo p i p e l i n e charges Amoco O i l ? 

A. No, s i r . I'm f a m i l i a r w i t h t h e r a t e s 

b u t t h e y can change from t i m e t o t i m e , and I'm 

not f a m i l i a r w i t h t h a t d e t e r m i n a t i o n . 

Q. Those r a t e s have changed i n t h e l a s t 

f o u r y e ars? 
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A. Yes, s i r , t h e y have. 

Q. I ta k e i t t h e y have i n c r e a s e d ? 

A. Yes, th e y have. 

Q. Are those r a t e s n e g o t i a t e d , or are th e y 

j u s t p o s t e d r a t e s ? 

A. That's t h e b u s i n e s s of Amoco p i p e l i n e , 

as f a r as d e t e r m i n i n g those r a t e s . I t i s a 

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

everyone can have access. 

Q. Are those r a t e s s u b j e c t t o a p p r o v a l of 

any f e d e r a l or s t a t e agency? 

A. I'm n o t f a m i l i a r w i t h t h a t . 

Q. I f I remember c o r r e c t l y , n o t j u s t t he 

s t a t e l e a s e s b u t a l o t of those p r i v a t e l e a s e s 

had t h e o p p o r t u n i t y t o ta k e t h e i r r o y a l t y i n k i n d 

from t he Bravo Dome. I s any r o y a l t y owner t a k i n g 

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

A. No, s i r , n ot t h a t I'm aware o f . 

COMMISSIONER CARLSON: I don't have any 

f u r t h e r q u e s t i o n s . 

CHAIRMAN LEMAY: Commissioner Weiss? 

EXAMINATION 

BY COMMISSIONER WEISS: 

Q. You mentioned t h e S a l t Creek P r o j e c t . 

Who i s t h e o p e r a t o r of t h a t ? 
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A. That i s M o b i l . 

Q. I n your f i g u r e K-3, you've got your o i l 

p r i c e h i s t o r y . What's t h e f o r e c a s t of Amoco? 

A. I t h i n k t h e r e are p r o b a b l y l o t s of o i l 

p r i c e f o r e c a s t s , and I would h a t e t o haz a r d a 

guess on t h a t . 

Q. I'm a s k i n g f o r Amoco's. Do you have 

one ? 

A. I r e a l l y c a n ' t say. We don't e x p e c t a 

r e a l l a r g e i n c r e a s e i n p r i c e , b u t I r e a l l y c a n ' t 

make much of a guess beyond t h a t . 

COMMISSIONER WEISS: Thank you. No 

o t h e r q u e s t i o n s . 

CHAIRMAN LEMAY: I ' v e got a c o u p l e . 

EXAMINATION 

BY CHAIRMAN LEMAY: 

Q. Out of t h e p r o j e c t s you ment i o n e d , t h e 

29 t h a t y o u ' r e s u p p l y i n g , are any of those i n New 

Mex i co ? 

A. The D o l l a r h i d e U n i t i s on t h e Texas and 

New Mexico l i n e . I'm not sure i f p a r t of i t i s 

i n New Mexico. 

Q. Are you s u p p l y i n g t h a t ? 

A. Yes, s i r . Beyond t h a t , I don't t h i n k 

t h e r e a r e any New Mexico p r o j e c t s . 
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Q. Maybe I can back up, and you don't have 

t o answer t h i s i f you don't have t h e f i g u r e s , but 

you mentioned g e t t i n g c l o s e t o one T c f . How 

about r e s e r v e s i n the f i e l d ? Do you have any 

f i g u r e f o r r e s e r v e s under the u n i t ? 

A. A l l I know i s t h a t t he t o t a l r e s e r v e s 

were 8 Tcf as o u t l i n e d i n t h e u n i t agreement. I 

r e a l l y don't have any--

Q. As f a r as you know, t h a t hasn't changed 

much? 

A. No, s i r , I'm not f a m i l i a r w i t h any 

changes. 

Q. A c o u p l e of o t h e r q u e s t i o n s h e r e . Your 

average demand per p r o j e c t , t h e p r o j e c t s , I 

assume, would v a r y w i t h t h e demand, w i t h how much 

gas t h e y need t o p u t , depending on t h e s i z e and 

a l l . 

I s t h e r e a p r o f i l e , where you would 

t a k e t h e average l i f e of t h e C0 2 i n j e c t i o n and a t 

some p o i n t s t a r t r e c y c l i n g t h a t so your demand 

would f a l l o f f ? I s t h a t what happens i n a C0 2 

p r o j e c t s ? 

A. Yes, s i r . A t y p i c a l demand s c e n a r i o 

would be, you know, h i g h i n i t i a l r a t e s . Those 

would a l l be s u p p l i e d by t h e p i p e l i n e C0 2 as 
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source f i e l d i n t h e e a r l y l i f e , but you w o u l d n ' t 

have any b r e a k t h r o u g h . As t h e p r o j e c t goes a l o n g 

and you s t a r t t o see b r e a k t h r o u g h , t h e r e c y c l e 

w i l l s t a r t b u i l d i n g and t h e demand from p i p e l i n e s 

w i l l go down. 

Q. Do you have an average p r o j e c t l i f e f o r 

s u p p l y i n g t h a t f i e l d ? 

A. Each f i e l d i s u n i q u e . I r e a l l y c a n ' t 

s t a t e what t h e l i f e of tho s e f l o o d s a r e . I t h i n k 

w e ' l l k i n d of see t h e h i s t o r y t h a t we see on 

w a t e r f l o o d s . As t h e y earn more and more, t h e y ' l l 

keep o p e r a t i n g and i n j e c t i n g more C0 2. 

Q. The p r o j e c t s y o u ' r e s u p p l y i n g t o d a t e , 

when have you seen the d r o p o f f s i n c e i n i t i a l 

s u p p l y ? Was t h e r e a f i v e y e a r s , and t h e n i t 

s t a r t e d d r o p p i n g o f f t h r e e t o years? 

A. No, s i r . I t h i n k you s t a r t s e e i n g i t 

w i t h i n t h e two or t h r e e y e a r s . 

Q. Two or t h r e e y e a r s , t h e d r o p o f f ? 

A . R i g h t . 

Did I hear you say t h a t Amoco i s a 

common c a r r i e r p i p e l i n e ? 

A . What I s t a t e d was t h a t Amoco p i p e l i n e 

system i s , t h a t ' s c o r r e c t . 

Q • You're sure of t h a t ? 
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A. Yes . 

CHAIRMAN LEMAY: Okay. Tha t ' s a l l t h e 

q u e s t i o n s I have. Any a d d i t o n a l q u e s t i o n s of 

the w i t n e s s ? 

Yes, s i r , Roy. 

EXAMINATION 

BY MR. JOHNSON: 

Q. One I get asked an a w f u l l o t . What's 

t h e p r i c e of C0 2 t o d a y a t t h e w e l l h e a d ? 

A. As f a r as t h e p r i c e a t t h e w e l l h e a d , 

l e t me s t a t e t h a t t h e r e ' s no one Bravo Dome 

p r i c e . Of c o u r s e , each w o r k i n g i n t e r e s t owner 

markets t h e i r own gas; t h u s , t h e y ' r e a l l 

r e s p o n s i b l e f o r t h e i r own c o n t r a c t s and p r i c e s . 

Thus, t h e r e c o u l d be a m y r i a d of d i f f e r e n t p r i c e s 

i n c o n t r a c t s . I'm n o t f a m i l i a r w i t h a l l of 

t h o s e , of c o u r s e , because I don't market 

everyone's gas. 

And t h a t p r i c e can change m o n t h l y due 

t o t h e v a r y i n g demands d u r i n g t h e p r o j e c t s . As 

f a r as what t h a t p r i c e i s a t t h e w e l l h e a d , I 

guess i f you were a r o y a l t y owner, you c o u l d l o o k 

on your check and d i s c o v e r t h a t . 

CHAIRMAN LEMAY: Do you have a rough 

guess f o r us h e r e , f o r Amoco-supplied p r i c e s a t 
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t h e w e l l h e a d ? 

THE WITNESS: I r e a l l y don't because of 

th e change you can see i n t h a t . 

COMMISSIONER CARLSON: Our o i l r e p o r t s 

say 31 c e n t s , and I t h i n k t h a t ' s been p r e t t y 

c o n s t a n t over t h e l a s t — 

MR. STOVALL: J u s t f o r t h e r e c o r d , l e t 

i t r e f l e c t t h a t t he q u e s t i o n from t h e f l o o r was 

asked by Roy Johnson, p e t r o l e u m g e o l o g i s t f o r t h e 

NMOCD. 

CHAIRMAN LEMAY: Any f o l l o w - u p , Roy? 

I'm s o r r y . M o r r i s L i e r z . 

EXAMINATION 

BY MR. LIERZ: 

Q. D i r e c t o r of r o y a l t y management, New 

Mexico S t a t e Land O f f i c e . Today, or i n r e c e n t 

p a s t , i n t h e r e c o v e r y p r o j e c t s , how much CO^ i s 

consumed or not r e c o v e r e d from t h e r e s e r v o i r t o 

r a i s e up b a r r e l s of wat e r ? I heard a t one p o i n t 

i t t o o k 5 Mcfs of C0 2 t o r a i s e a b a r r e l of o i l , 

t h a t you p r o b a b l y do not r e c o v e r 2, i t may s t a y 

i n t h e r e s e r v o i r and y o u ' l l l o s e i t , b u t you may 

r e c o v e r 3 Mcf of t h e 5. 

I n o t h e r words, I'm t r y i n g t o get a t , 

what i s t h e r e c o v e r y or t h e consumption of C0 2 i n 
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r a i s i n g o i l ? 

A. I t h i n k t h a t ' s r e f e r r e d t o as a 

u t i l i z a t i o n f a c t o r i n Mcf per b a r r e l . I 've heard 

th e same k i n d of numbers q u o t e d i n t h e 5 t o 10 

range. Some p r o j e c t s are h i g h e r . I t j u s t k i n d 

of depends on the r e s e r v o i r . I c a n ' t r e a l l y 

s t a t e any i n d u s t r y a verage, because I haven't 

l o o k e d a t t h a t . 

CHAIRMAN LEMAY: 5 t o 10 Mcf per 

b a r r e l ? 

THE WITNESS: Are numbers t h a t I ' ve 

seen p u b l i s h e d . 

CHAIRMAN LEMAY: Mcf of C0 2 per b a r r e l ? 

THE WITNESS: R i g h t . That one 

co n c l u d e d a c o m b i n a t i o n of t h e r e c y c l e and 

p i p e l i n e C0 2 . 

CHAIRMAN LEMAY: A n y t h i n g e l s e , Mr. 

L i e r z ? 

A d d i t i o n a l q u e s t i o n s of t h e w i t n e s s ? 

Yes . 

MR. JARAMILLO: A r t h u r J a r a m i l l o . I'm 

an a t t o r n e y here i n Santa Fe. I was j u s t 

w o n d e r i n g what s t e p s Amoco has t a k e n , over t h e 

l a s t f o u r y e a r s , t o a n a l y z e or c o n s i d e r whether 

the s u r f a c e acreage a l l o c a t i o n f o r m u l a on which 
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r o y a l t i e s are d i s t r i b u t e d t o the r o y a l t y i n t e r e s t 

owners, c o n t i n u e s t o p r o t e c t t he c o r r e l a t i v e 

r i g h t s of t h e r o y a l t y i n t e r e s t owners i n t h e 

u n i t ? 

MR. STOVALL: Mr. J a r a m i l l o , are you 

r e p r e s e n t i n g somebody i n t h i s h e a r i n g ? 

MR. JARAMILLO: No, I'm not 

r e p r e s e n t i n g anybody i n t h i s h e a r i n g . 

MR. STOVALL: I guess I would have 

to--Mr. C a r r , do you have any pro b l e m , or Mr. 

Curr e n s , w i t h a n s w e r i n g q u e s t i o n s from t h e p u b l i c 

i n g e n e r a l ? 

MR. CARR: Mr. S t o v a l l , we r e c o g n i z e 

t h e r e i s a s u b s t a n t i a l i n t e r e s t i n Bravo Dome, 

but we r e a l l y are here t o r e p o r t t o you on 

p a r t i c u l a r q u e s t i o n s and not j u s t have a p u b l i c 

forum or q u e s t i o n s o f t h a t n a t u r e . I r e c o g n i z e 

Mr. J a r a m i l l o 1 s c o n c e r n , b ut I'm not even 

c o n v i n c e d t h a t t h e r e ' s an a p p r o p r i a t e w i t n e s s 

here who can d i s c u s s a m a t t e r w h i c h r e a l l y would 

be a r e e v a l u a t i o n of c e r t a i n m a t t e r s t h a t were 

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

o p e r a t i n g agreement. 

I guess we o b j e c t , p a r t i a l l y because I 

don't t h i n k we have an a p p r o p r i a t e w i t n e s s here 
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t o r e v i e w t h a t k i n d of i n q u i r y f o r Mr. 

J a r a m i 1 l o . 

MR. STOVALL: Mr. Chairman, I would 

s t a t e t h a t t h e p r e v i o u s q u e s t i o n s came from 

r e p r e s e n t a t i v e s of t h e s t a t e a g e n c i e s which are 

s p e c i f i c a l l y i n v o l v e d , and I would have t o say 

t h i s i s n o t a p u b l i c forum f o r d i s c u s s i o n . I f 

somebody were t o e n t e r an appearance on b e h a l f of 

a p a r t y , I would say t a k e t h e q u e s t i o n , b ut you 

run t h e r i s k of op e n i n g t h i s i n t o a d i s c u s s i o n 

forum r a t h e r t h a n a p r o c e d u r a l h e a r i n g by 

a l l o w i n g q u e s t i o n s from t h e p u b l i c on t h e f l o o r 

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

CHAIRMAN LEMAY: Any o t h e r comment 

c o n c e r n i n g t h e o b j e c t i o n ? Do you have any 

response t o t h a t ? W e ' l l r u l e on i t i n j u s t a 

m i n u t e . 

MR. JARAMILLO: J u s t t h a t i t was 

p u b l i s h e d as a p u b l i c h e a r i n g , and i t would seem 

t o me t h a t t h a t would be a m a t t e r t h a t t h e 

Commission ought t o c o n s i d e r w i t h i n t h e p u b l i s h e d 

n o t i c e , w hich i s whether or not t h e o p e r a t i o n s 

c o n t i n u e t o p r o t e c t a g a i n s t — p r e v e n t waste and 

p r o t e c t c o r r e l a t i v e r i g h t s . I'm j u s t c u r i o u s why 

the m a t t e r had not been addressed by Amoco. 
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MR. STOVALL: The q u e s t i o n i s not 

whether h i s q u e s t i o n i s v a l i d , t h e q u e s t i o n i s 

whether he i s t h e p r o p e r person t o be a s k i n g a 

q u e s t i o n . 

CHAIRMAN LEMAY: A l l r i g h t . L e t ' s t a k e 

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

[ D i s c u s s i o n o f f t h e r e c o r d . ] 

CHAIRMAN LEMAY: I t h i n k our q u e s t i o n 

i s r e a l l y d i r e c t e d t o you, Mr. J a r a m i l l o , i f you 

want t o make an appearance on b e h a l f of a p a r t y 

now? I f n o t , I t h i n k w e ' l l u p h o l d t h e o b j e c t i o n 

and g i v e you an o p p o r t u n i t y t o make a s t a t e m e n t 

at t h e end, i f you care t o . 

MR. JARAMILLO: I r e p r e s e n t no p a r t y 

h e r e , Mr. Chairman. 

CHAIRMAN LEMAY: Thank you. The 

o b j e c t i o n w i l l be u p h e l d , t h e n . 

A d d i t i o n a l q u e s t i o n s of t h e w i t n e s s ? 

I f n o t , he may be excused. 

Wrap up, Mr. Carr or Mr. Currens?? 

MR. CARR: I w i l l be b r i e f . May i t 

p l e a s e t h e Commission, t h e o r i g i n a l o r d e r s t h a t 

approved t h i s u n i t agreement r e c o g n i z e d t h e v a l u e 

of t h e u n i t i z e d development of carbon d i o x i d e i n 

the Bravo Dome ar e a . T h i s Commission found a t 
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t h a t t i m e t h a t e f f i c i e n t and e f f e c t i v e u n i t 

o p e r a t i o n s would p r e v e n t waste and would p r o t e c t 

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

We submit t o you t h a t t h e p h y s i c a l 

o p e r a t i o n s of Bravo Dome are b o t h e f f i c i e n t and 

e f f e c t i v e . We employ s t a t e - o f - t h e - a r t equipment, 

f a c i l i t i e s and p r a c t i c e s . By d o i n g t h i s , we have 

maximized r e c o v e r y , we have enhanced t h e revenue 

t h a t i s o b t a i n e d from t h i s development and, a t 

the same t i m e , we have been s e n s i t i v e t o 

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

The a c t u a l e x t e n t of t h e p h y s i c a l 

development of t h i s r e s o u r c e i s t i e d d i r e c t l y t o 

th e p r i c e of o i l , b u t our e f f o r t s t o d e f i n e t h i s 

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

have employed t h e most r e c e n t and advanced 

t e c h n i q u e s t o d e f i n e t h i s r e s e r v o i r i n t h e u n i t 

a r e a . We have shown you what we're d o i n g i n t h a t 

r e g a r d . We've shown you what e f f o r t s we're 

u n d e r t a k i n g i n t r y i n g t o u n d e r s t a n d t h e Tubb 

F o r m a t i o n and t o meet our o b l i g a t i o n s t o a l l 

i n t e r e s t owners i n t h e u n i t and, a t t h e same 

t i m e , comply w i t h a l l r e g u l a t o r y r e q u i r e m e n t s . 

I t h i n k i n sum we s i m p l y b e l i e v e we're 

c o n t i n u i n g t o do today t h a t w h i c h we s e t out t o 
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do i n 1980. We submit t o you t h a t t h e o p e r a t i o n s 

are e f f i c i e n t , t h a t t h e y are e f f e c t i v e , t h a t t h e y 

do p r e v e n t waste, t h a t t h e y do p r o t e c t 

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

t h i n g s on a c o n t i n u i n g b a s i s . 

CHAIRMAN LEMAY: Thank you. Mr . 

Currens? A n y t h i n g t o add t o t h a t ? 

MR. CURRENS: No . I ' l l n o t . Thank 

you . 

CHAIRAN LEMAY: Are t h e r e any o t h e r 

s t a t e m e n t s ? A n y t h i n g e l s e i n t h e case? 

I f n o t , we s h a l l t a k e t h e case under 

adv i sement. Thank you a l l v e r y much. 

(And t h e p r o c e e d i n g s c o n c l u d e d . ) 
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Commission was r e p o r t e d by me; 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 under 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 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 . 

I FURTHER CERTIFY t h a t I am n o t a 

r e l a t i v e or employee of any of t h e p a r t i e s or 

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 of 

t h i s m a t t e r . 

WITNESS MY HAND AND SEAL J u l y 28, 1992. 

CARLA DIANE RODRIGU 
CSR No. 4 

RODRIGUEZ-VESTAL REPORTING 
(505 ) 988-1772 


