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EXAMINER STOGNER: The h e a r i n g w i l l 

come t o o r d e r . C a l l t h e n e x t case, No. 10420. 

MR. STOVALL: A p p l i c a t i o n of Union O i l 

Company of C a l i f o r n i a , d/b/a UNOCAL, f o r 

d e s i g n a t i o n of a t i g h t f o r m a t i o n , Rio A r r i b a 

County, New Mexico. 

EXAMINER STOGNER: C a l l f o r 

appearances. 

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

my name i s W i l l i a m F. Carr w i t h t h e law f i r m of 

Campbell, C a r r , Berge & S h e r i d a n of Santa Fe. We 

r e p r e s e n t Union O i l Company of C a l i f o r n i a , and I 

have two w i t n e s s e s . 

EXAMINER STOGNER: Any o t h e r 

appearances ? 

MS. SMITH: Yes. Sarah Smith on b e h a l f 

of Gas Company o f New Mexico and S u n t e r a Gas 

G a t h e r i n g Company. No w i t n e s s e s . 

EXAMINER STOGNER: Any o t h e r 

appearances ? 

W i l l t h e w i t n e s s e s , p l e a s e , s t a n d t o be 

sworn a t t h i s t i m e . 

(The w i t n e s s e s were d u l y sworn.) 

EXAMINER STOGNER: Mr. C a r r . 

REX COLE 

RODRIGUEZ-VESTAL REPORTING 
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Having been 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. CARR: 

Q. 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. My name i s Rex Don Cole. 

Q. And where do you r e s i d e ? 

A. My work r e s i d e n c e i s Brea, C a l i f o r n i a . 

Q. My whom are you employed and i n what 

capac i t y ? 

A. Union O i l Company of C a l i f o r n i a , or 

UNOCAL C o r p o r a t i o n . I'm w i t h our Science and 

Technology D i v i s i o n . I'm a Research A s s o c i a t e 

s p e c i a l i z i n g i n r e s e r v o i r c h a r a c t e r i z a t i o n work 

of sandstone r e s e r v o i r s . 

Q. Could you b r i e f l y summarize your 

e d u c a t i o n a l background and t h e n r e v i e w y o u r work 

exper i e n c e . 

A. I r e c e i v e d a b a c h e l o r of s c i e n c e degree 

i n g e o l o g y f r o m Colorado S t a t e U n i v e r s i t y i n F t . 

C o l l i n s i n 1970, a d o c t o r a t e i n g e o l o g y , Ph.D., 

from t h e U n i v e r s i t y o f Utah i n 1975. Upon 

c o m p l e t i n g g r a d u a t e s c h o o l , I was an a s s i s t a n t 

p r o f e s s o r f o r two y e a r s , f r o m 1975 t o 78 -- a t 
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l e a s t 77, e a r l y 78 -- a t S o u t h e r n I l l i n o i s 

U n i v e r s i t y . I l e f t t h e r e . 

And f r o m 1978 t o 1980, I was a s t a f f 

g e o s c i e n t i s t w i t h Bendix F i e l d E n g i n e e r i n g 

C o r p o r a t i o n i n Grand J u n c t i o n , C o l o r a d o , w h i c h i s 

m o s t l y u r a n i u m work. I l e f t t h a t and became t h e 

manager of t h e ge o l o g y program o f M u l t i - M i n e r a l 

C o r p o r a t i o n , a l s o i n Grand J u n c t i o n , C o l o r a d o , 

f o r t h e p e r i o d of 1980 t o 1982. And t h a t was 

r e l a t e d t o s y n - f u e l s development. 

I n 19 -- l a t e 82 I l e f t M u 1 t i - M i n e r a 1 , 

j o i n e d UNOCAL as a Research S c i e n t i s t , a g a i n 

s p e c i a l i z i n g i n sandstone r e s e r v o i r s . I have 

been t h e r e ever s i n c e . 

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

f i l e d i n t h i s case on b e h a l f of UNOCAL? 

A. I a m . 

Q. And have you con d u c t e d a g e o l o g i c a l 

s t u d y of t h e area t h a t i s i n v o l v e d i n t h i s 

a p p 1 i c a t ion? 

A. I have. 

MR. CARR: We t e n d e r Dr. Cole as an 

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

EXAMINER STOGNER: Are t h e r e any 

o b j e c t i o n s ? 

RODRIGUEZ-VESTAL REPORTING 
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Dr. Cole i s so q u a l i f i e d . 

Q. (BY MR. CARR) W i l l you b r i e f l y s t a t e 

what UNOCAL seeks i n t h i s case. 

A. We are s e e k i n g f o r an area t h a t we c a l l 

t h e R incon U n i t , or t h e a p p l i c a t i o n a r e a . We are 

s e e k i n g a p p r o v a l under S e c t i o n 107 of t h e N a t u r a l 

Gas P o l i c y Act of 1978 and a p o r t i o n of t h e 

Dakota f o r m a t i o n , w h i c h i s a p a r t of t h e B a s i n 

Dakota Pool i n t h e San Juan B a s i n , New Mexico, 

a l s o i n Rio A r r i b a County, be d e s i g n a t e d as a 

t i g h t gas f o r m a t i o n . 

We would l i k e t o show t h r o u g h our 

e x h i b i t s and t e s t i m o n y t o d a y t h a t we w i l l meet 

t h e key c r i t e r i a f o r t h i s d e s i g n a t i o n inasmuch as 

w e ' l l show t h a t t h e average i n s i t u p e r m e a b i l i t y 

i s l e s s t h a n 0.1 m i l l i d a r c i e s . 

W e ' l l a l s o show t h a t t h e 

p r e - s t i m u l a t i o n gas r a t e s a r e l e s s t h a n 290 Mcf 

per day r e g i s t e r e d a g a i n s t an average p r o d u c t i o n 

d e p t h a t 7,347 f e e t . 

We w i l l a l s o show t h a t a 

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

b a r r e l s a day. And we w i l l document t h a t we can 

p r o t e c t a l l f r e s h w a t e r a q u i f e r systems. 

Q. Have you p r e p a r e d e x h i b i t s f o r 

RODRIGUEZ-VESTAL REPORTING 
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p r e s e n t a t i o n here today? 

A. Yes, I have. 

Q. Have UNOCAL'S e x h i b i t s p r e v i o u s l y been 

s u b m i t t e d t o t h e O i l C o n s e r v a t i o n D i v i s i o n and t o 

th e Bureau of Land Management w i t h a s t a t e m e n t of 

the meaning and purpose o f each as r e q u i r e d by 

th e r u l e s of each of the s e a g e n c i e s ? 

A. We have. 

Q. Would you, p l e a s e , r e f e r t o what has 

been marked as E x h i b i t l - A, t h e l o c a t i o n p l a t , 

and w o r k i n g w i t h t h i s e x h i b i t and perhaps E x h i b i t 

1-B r e v i e w t h e area i n v o l v e d i n t h i s 

a p p 1 i c a t i on. 

A. C e r t a i n l y . E x h i b i t l-A i s our l o c a t i o n 

map showing t h e Four Corners area b u t most of i t 

b e i n g i n New Mexico. You can n o t e t h e common 

s t a t e b o u n d a r i e s o f Utah, A r i z o n a , C o l o r a d o , and 

New Mexico. A l s o shown a r e c u l t u r a l d e t a i l s , 

such as t h e towns of S h i p r o c k , F a r m i n g t o n , 

A l b u q u e r q u e , and so f o r t h . 

The s t i p p l e p a t t e r n t h a t i s around more 

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

r e p r e s e n t s t h e o u t c r o p , or t h e s u r f a c e 

e x p r e s s i o n , of t h e Dakota f o r m a t i o n , w h i c h i s 

what we are a p p l y i n g -- or our a p p l i c a t i o n i s 

RODRIGUEZ-VESTAL REPORTING 
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l e a n i n g t o w a r d . 

As you can see, t h e Dakota f o r m a t i o n i s 

c o n t i n u o u s around t h e San Juan s t r u c t u r a l b a s i n 

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

s u b s u r f a c e e x t e n t . A l s o shown i s a c o n t o u r l i n e 

drawn on a mappable h o r i z o n , c a l l e d t h e Greenhorn 

f o r m a t i o n , w h i c h i s i m m e d i a t e l y above t h e Dakota 

i n t e r v a l . 

And f i n a l l y shown near t h e c e n t e r o f 

the i l l u s t r a t i o n i s t h e Rincon U n i t , or t h e 

a p p l i c a t i o n a r e a . These two are synonymous terms 

i n our t e s t i m o n y t o d a y . A l s o shown are t y p i c a l 

c o u n t y l i n e s . Our p r o p e r t y i s i n Rio A r r i b a 

County. 

Q. L e t ' s go now t o E x h i b i t 1-B. 

A. E x h i b i t 1-B i s somewhat of an 

e n l a r g e m e n t . A g a i n , t h e Rincon U n i t i s shown i n 

th e r i g h t c e n t r a l p a r t o f t h e i l l u s t r a t i o n . 

T y p i c a l t o w n s h i p and range d e s i g n a t i o n shown 

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

s t r u c t u r a l c o n t o u r l i n e I r e f e r r e d t o i n E x h i b i t 

l-A . 

The l a r g e s t i p p l e d a r e a , l a r g e a r e a s , 

are o t h e r areas t h a t have been d e s i g n a t e d as 

t i g h t gas f o r m a t i o n areas i n t h e Dakota f o r m a t i o n 

RODRIGUEZ-VESTAL REPORTING 
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and o t h e r u n i t s as w e l l . 

Q. L e t ' s move now t o what has been marked 

as E x h i b i t No. 2, and I ' d ask you t o i d e n t i f y 

t h a t and t h e n r e v i e w i t f o r Mr. S t o g n e r . 

A. E x h i b i t 2 p r o v i d e s a l o t o f t h e d e t a i l s 

w i t h r e g a r d t o t h e a p p l i c a t i o n a r ea and t h e 

immediate s u r r o u n d i n g a r e a . T h i s w i l l be an 

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

d i s c u s s i o n s of e x h i b i t s . 

A g a i n shown i n t h e hachured l i n e i s t h e 

area of t h e a p p l i c a t i o n , a g a i n t h e Rincon U n i t . 

I ' d l i k e t o c a l l your a t t e n t i o n t o an area i n t h e 

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

a shaded a r e a . T h i s i s what we r e f e r t o as t h e 

window. I t i s n o t p a r t of t h e Rincon U n i t , b u t 

i t does i n c l u d e t h e area t h a t we're making 

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

The d o t s t h a t you see s c a t t e r e d a l l t h e 

way a c r o s s t h e map are w e l l l o c a t i o n s of v a r i o u s 

t y p e s . And t h e r e ' s a l e g e n d down i n t h e lower 

r i g h t - h a n d c o r n e r t h e r e t h a t p e o p l e can r e f e r t o 

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

The squares t h a t you see w i t h i n t h e 

c e n t r a l or w i t h i n t h e b o u n d a r i e s of t h e 

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

RODRIGUEZ-VESTAL REPORTING 
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Dakota f o r m a t i o n and, of c o u r s e , a re most germane 

t o our t e s t i m o n y . 

The l a r g e c i r c l e s t h a t a r e s c a t t e r e d 

a c r o s s t h e area a re w e l l s t h a t were c o r e d . These 

are c o n v e n t i o n a l c o r e s ; t h e y ' r e n o t s i d e w a l l 

c o r e s . They're c o n v e n t i o n a l . These a re t h e ones 

t h a t have p e n e t r a t e d t h e Dakota p r o d u c i n g a r e a , 

or Dakota f o r m a t i o n , and t h e r e a r e n i n e o f them, 

s i x of them w i t h i n t h e u n i t and t h r e e o u t s i d e . 

And t h e s e w i l l p r o v i d e a l o t of key i n f o r m a t i o n 

r e g a r d i n g t h e i n s i t u p e r m e a b i l i t y t h a t w i l l be 

e x p r e s s e d i n t h e e n g i n e e r i n g t e s t i m o n y . 

I b e l i e v e t h a t ' s a l l t h a t ' s on t h i s 

e x h i b i t . 

Q. The boundary o f t h e proposed area 

c o i n c i d e s w i t h t h e boundary of t h e Rincon U n i t ; 

i s t h a t c o r r e c t ? 

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

Q. T h i s u n i t c o n t a i n s s t a t e , f e d e r a l , and 

fee lands? 

A. Yes, i t does. I t i s a p p r o x i m a t e l y 85 

p e r c e n t f e d e r a l l a n d , 15 -- or 84 p e r c e n t f e d e r a l 

l a n d , 15 p e r c e n t s t a t e , and 1 p e r c e n t f e e . 

Q. W i t h i n t h i s a r e a what i s UNOCAL'S 

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

RODRIGUEZ-VESTAL REPORTING 
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A. S e v e n t y - s i x p e r c e n t . 

Q. How l o n g has UNOCAL o p e r a t e d t h i s 

p a r t i c u l a r u n i t ? 

A. Since 1986. 

Q. And you a c q u i r e d i t f r o m who a t t h a t 

t i m e , E l Paso? 

A. E l Paso N a t u r a l Gas. 

Q. I t h i n k we ought t o go o u t of o r d e r a t 

t h i s p o i n t and go t o E x h i b i t s 4-A and B. I f you 

would r e f e r t o t h o s e and, u s i n g t h e s e , d i s c u s s 

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

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

A. Okay. W e l l , t h e rea s o n I ' d l i k e t o 

s k i p ahead t o t h i s i s i t would be n i c e t o g e t 

some o f t h e g e o l o g i c background o u t of t h e way 

b e f o r e we t a l k about t h i n g s l i k e t h e s t r u c t u r e 

c o n t o u r map t h a t w i l l be i n E x h i b i t 3. 

I c a l l y o u r a t t e n t i o n t o E x h i b i t 4-A, 

wh i c h i s our t y p e l o g f o r t h e Dakota i n t e r v a l . 

T h i s i s r e f e r r e d t o , t h e 130 Rincon U n i t w e l l . 

I t ' s l o c a t e d i n S e c t i o n 32, Township 27 N o r t h , 

Range 6 West. 

I ' d l i k e t o p o i n t o ut t h a t , f i r s t of 

a l l , t h a t what we are c a l l i n g t h e Dakota 

p r o d u c i n g i n t e r v a l , w h i c h a g a i n i s what we're 
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making a p p l i c a t i o n f o r , i n c l u d e s two s e p a r a t e 

s t r a t i g r a p h i c u n i t s , t h e lower u n i t d e s i g n a t e d as 

th e Dakota f o r m a t i o n and t h e upper u n i t , 

d e s i g n a t e d as t h e Graneros f o r m a t i o n . And we are 

lu m p i n g t h e s e two t o g e t h e r because o f s i m i l a r 

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

A l s o shown on t h e t y p e l o g a r e t h e 

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

l e f t i s a w i r e l i n e gamma r a y l o g , and t h e one on 

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

One of t h e reasons f o r b r i n g i n g t h i s up 

e a r l y t o o i s because i n t e r n a l l y f o r our own 

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

f o r j u s t k e e p i n g t r a c k o f t h i n g s , we have 

s u b d i v i d e d b o t h t h e Dakota and t h e Graneros i n t o 

s u b u n i t s , and t h e y ' r e so d e s i g n a t e d on t h e 

r i g h t - h a n d s i d e of t h e diagram. 

The Dakota, a g a i n w h i c h i s t h e lower 

u n i t , has been b r o k e n down i n t o A t h r o u g h F 

u n i t s , or s u b i n t e r v a l s . The Graneros has been 

b r o k e n down i n t o an upper s h a l e i n t e r v a l , w h i c h 

does n o t have any p r o d u c t i o n , an A - l and A-2 

i n t e r v a l and a B i n t e r v a l and p l u s s o m e t h i n g we 

c a l l t h e X-Marker, w h i c h i s a v o l c a n i c and ash 

bed t h a t i s used as a datum h o r i z o n f o r 
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s u b s u r f a c e mapping. The t o t a l i n t e r v a l shown 

here i s r o u g h l y 300 f e e t t h i c k f o r t h e combined 

Dakota and Graneros. 

I ' d a l s o make r e f e r e n c e t o t h e f a c t 

t h a t b e neath t h e Dakota f o r m a t i o n i s t h e B u r r o 

Canyon, w h i c h i s a sandstone u n i t t h a t i s 

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

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

th e u n i t I made r e f e r e n c e t o i n E x h i b i t l -A. 

We a l s o have on t h e b a s i s of t h e s e n i n e 

c o r e h o l e s t h a t I mentioned p r e v i o u s l y , we were 

n o t a b l e t o g e t d i r e c t access t o a l o t of t h e 

cor e t h a t E l Paso d r i l l e d over t h e y e a r s . 

What we d i d g et access t o were f i v e 

w e l l s f r o m w h i c h t h e r e were c o r e c h i p s 

a v a i l a b l e . They had t a k e n a c h i p about e v e r y 

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

and d i d a d e t a i l e d d e s c r i p t i o n o f them. 

We a l s o have a d d i t i o n a l i n f o r m a t i o n 

f r o m s c o u t t i c k e t s , s e r v i c e companies, and so 

f o r t h . 

What I ' v e t r i e d t o i l l u s t r a t e i n 

E x h i b i t 4-B i s t h e combined g e o l o g i c d e s c r i p t i v e 

d a t a f o r t h e Dakota p r o d u c i n g i n t e r v a l based on 

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

I l o o k e d a t a p p r o x i m a t e l y 168 l o g s i n 

some d e t a i l t o a m p l i f y our o b s e r v a t i o n s made fr o m 

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

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

of Dakota and Graneros i s shown i n t h e v a r i o u s 

s u b i n t e r v a l s I mentioned e a r l i e r a l o n g w i t h t h e 

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

The column l a b e l e d " L i t h o l o g y " i s t h e 

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

th e Dakota p r o d u c i n g i n t e r v a l . I t ' s a 

c o m b i n a t i o n of sandstones and s h a l e s . These a re 

c r e t a c e o u s i n age, a p p r o x i m a t e l y 92 m i l l i o n y e a r s 

o l d . 

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

t h e r e ' s a c o m b i n a t i o n o f marine and non-marine. 

The Graneros was d e p o s i t e d i n an e n t i r e l y marine 

s e t t i n g and i s composed of f i n e t o v e r y f i n e 

g r a i n s andstones t h a t have a f a i r amount of mud 

i n them b i o t u r b a t e d by marine o r g a n i s m s . And, o f 

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

The upper p a r t of t h e Dakota f o r m a t i o n , 

what we c a l l t h e A i n t e r v a l , i s a l s o a marine and 

has t y p i c a l c h a r a c t e r i s t i c s s i m i l a r t o t h a t of 

the Graneros. 
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However, i f we go down lower i n t h e 

Dakota, what we're l a b e l i n g B, C, D, E, and F, we 

have non-marine and sandstones and s h a l e s . The 

sandstones were d e p o s i t e d p r i m a r i l y by f l o w i n g 

w a t e r f l u v i a l systems. And t h e s h a l e s a r e 

r e l a y e d over-bank d e p o s i t s . And we do have some 

c o a l , v e r y t h i n c o a l s and carbonaceous s h a l e s . 

A l s o , we have q u i t e a l o t of v e r b i a g e 

here r e f l e c t i n g t h e d e s c r i p t i o n of each one o f 

the s e u n i t s . And b a s i c a l l y we're t a l k i n g about 

i n t e r b e d d e d s a n dstones and s h a l e s . And anyone 

t h a t w ould car e t o r e a d t h a t i s more t h a n 

we 1 come. 

And a g a i n s u m m a r i z i n g , on t h e f a r r i g h t 

I have t h 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 t h a t I ' v e 

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

what r e s e r v o i r q u a l i t y i s . T h i s i s a v e r y 

q u a l i t a t i v e -- w e l l , q u a l i t a t i v e and 

s u b - q u a n t i t a t i v e e s t i m a t e of what t h e g e n e r a l 

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

Of c o u r s e , w e ' l l document th e s e a l o t 

more e l a b o r a t e l y when we g e t t o t h e e n g i n e e r i n g 

d a t a . So b r i e f l y t h a t ' s was was i n t h a t e x h i b i t . 

Q. L e t ' s go back t o E x h i b i t No. 3 now, t h e 

s t r u c t u r e map on t o p of t h e Dakota, and I ' d ask 
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you t o r e v i e w t h a t . 

A. Okay. E x h i b i t 3, f i r s t o f a l l , t h e 

datum h o r i z o n t h a t we were u s i n g f o r t h i s mapping 

e x e r c i s e i s t h e t o p of t h e Dakota. And t h a t 

a g a i n i s one o f t h e reasons I wanted t o d i s c u s s 

E x h i b i t s 4-A and 4-B f i r s t . As you can see from 

t h e c o n t o u r l i n e s w h i c h r e p r e s e n t sub-sea d e p t h s , 

t h e r e a r e no major s t r u c t u r a l f e a t u r e s . 

B a s i c a l l y we're g o i n g f r o m t h e h i g h 

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

deeper p a r t o f t h e b a s i n t o t h e n o r t h e a s t as 

r e f l e c t e d by t h e c o n t o u r l i n e s . They range fro m 

about minus 550 f e e t t o minus 1,000 f e e t , so t h u s 

we have 450 f e e t of s t r u c t u r a l r e l i e f a c r o s s t h e 

u n i t , w h i c h equates t o an average s t r u c t u r a l 

g r a d i n g o f 66 f e e t t o t h e m i l e . 

I ' d a l s o make r e f e r e n c e -- I s h o u l d 

have p o i n t e d t h i s o u t e a r l i e r -- t h e r e ' s a gre e n 

d o t on t h i s map. And a l s o on E x h i b i t 2 t h i s i s 

th e l o c a t i o n of t h e t y p e l o g , w h i c h i s E x h i b i t 

4-A t h a t I j u s t m e n t i o n e d . 

A l s o shown on t h i s i l l u s t r a t i o n , t h e 

r e d d o t or what's r e d on my i l l u s t r a t i o n , t h e 

d o t s w i t h t h e gas symbols on them a re a l l our 

c o n t r o l p o i n t s . A g a i n , t h e r e a r e 50 or 60 w i t h i n 
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t h e Rincon U n i t and numerous o t h e r c o n t r o l p o i n t s 

o u t s i d e i t . 

MR. STOVALL: L e t me i n t e r r u p t you f o r 

a m i n u t e h e r e . L o o k i n g a t t h e e x h i b i t s we have 

up h e r e , t h e r e a r e no gree n d o t s or r e d d o t s . 

THE WITNESS: I'm s o r r y . What s h o u l d 

be t h e gre e n d o t would be t h e symbol t h a t ' s a 

hexagon. 

EXAMINER STOGNER: Tha t ' s i n S e c t i o n 32 

of 27 N o r t h , 6 West? 

THE WITNESS: Tha t ' s c o r r e c t . 

EXAMINER STOGNER: Okay. 

THE WITNESS: Yes, S e c t i o n 32. 

EXAMINER STOGNER: Where a re t h e r e d 

d o t s a t ? 

them . 

THE WITNESS: They a re a l l t h e r e s t of 

EXAMINER STOGNER: Okay. So a n y t h i n g 

t h a t ' s a gas symbol --

THE WITNESS: R i g h t . 

MR. STOVALL: -- i t ' s r e d . You j u s t 

c a n ' t see i t . 

Q. (BY MR. CARR) From t h i s can you t e l l 

t h e d e p t h a t t h e t o p of t h e Dakota? 

A. Yes. The average -- t h e range, o f 
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c o u r s e , w i t h a l l t h i s s u b s u r f a c e c o n t r o l we have, 

t h e range t o t h e t o p of t h e Dakota -- a g a i n t h e s e 

a r e e x p r e s s e d on t h e map i n sub-sea v a l u e s -- b u t 

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

ranges f r o m 7,008 f e e t t o 7,586 f e e t . And t h e 

average d e p t h of a l l of t h e d a t a p o i n t s w i t h i n 

t h e Rincon U n i t i s 4,347 f e e t . 

Q. What's t h e average number? 

A. I'm s o r r y , 7,347 f e e t . 

Q. At t h i s d e p t h what i s t h e p e r m i t t e d 

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

A. 290 Mcf per day. 

Q. L e t ' s move now t o E x h i b i t No. 5, t h e 

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

Would you r e v i e w t h a t , p l e a s e . 

A. Okay. T h i s i s b e h i n d t h e t a b s f o r 5-A, 

E x h i b i t s 5-A and 5-B. E x h i b i t 5-A i s t h e t a b u l a r 

l i s t i n g o f a number of w e l l s f r o m t h e Rincon 

U n i t . And t h e second page a re f o r some w e l l s 

t h a t a r e i m m e d i a t e l y o u t s i d e t h e Rincon 

boundary. 

What's l i s t e d a c r o s s t h e t o p , t h e 

headers o f t h i s t a b l e KB i s t h e K e l l y Bushing i n 

e l e v a t i o n and f e e t . L i s t e d as "Tops," we have 

two of t h e s e . One t h a t says "Kg" s h o u l d be t h e 
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t o p of t h e Graneros f o r m a t i o n . "Kd" i s t h e t o p 

of t h e Dakota. We use t h i s d a t a t o c a l c u l a t e t h e 

gr o s s t h i c k n e s s v a l u e s f o r b o t h of th e s e two 

u n i t s . 

I f y o u ' l l scan t o t h e b o t t o m o f t h e 

page o f t h i s f i r s t p a r t of E x h i b i t 5-A, y o u ' l l 

see t h a t t h e t o t a l range or t h e average t h i c k n e s s 

v a l u e f o r t h e Dakota p r o d u c i n g i n t e r v a l i s 265 

f e e t based on th e s e w e l l s f r o m t h e u n i t . 

Then a g a i n on t h e second page, t h e 

headers a c r o s s t h e t o p a r e t h e same. We have n o t 

l i s t e d t h e average v a l u e s on the s e because t h e s e 

are o u t s i d e of t h e u n i t . 

Q. L e t ' s move now t o t h e E x h i b i t 5-B, t h e 

ne t sand i s o p a c h map. 

A. Okay. The net sand i s o p a c h map was 

done almo s t e n t i r e l y on u s i n g t h e e x i s t i n g 

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

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

o u r s e l v e s and t o c a l i b r a t e our o b s e r v a t i o n s . 

B a s i c a l l y what we d i d i s u s i n g t h e 

gamma r a y v a l u e s , or t h e SP, we would i d e n t i f y 

i n t e r v a l s where c l e a n sand i s p r e s e n t . And we 

would sum t h e t h i c k n e s s o f t h e s e c l e a n sand 

i n t e r v a l s . 
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But we a l s o made use of o t h e r t y p e s of 

l o g s t h a t would be p r e s e n t , most commonly t h e 

s o n i c l o g s or r e s i s t i v i t y l o g s . So we j u s t 

d i d n ' t want t o c a l c u l a t e our n e t sand t h i c k n e s s e s 

based s o l e l y on c l e a n sand v a l u e , b u t a l s o t r y t o 

get an e s t i m a t e of p o r o s i t y based on one of th e s e 

o t h e r l o g p a r a m e t e r s , a g a i n r e s i s t i v i t y or 

p o r o s i t y l o g s , such as n e u t r o n or s o n i c . 

Each w e l l has t o be t r e a t e d as an 

i n d i v i d u a l case because each l o g o f t e n t i m e s was 

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

c o n t r a c t o r s . 

So t o r e v i e w any e x i s t i n g d a t a p o i n t 

w o uld r e q u i r e us t o go and t a l k about each l o g . 

But we used a s t a n d a r d p r o c e d u r e f o r c a l c u l a t i n g 

t h a t sand t h i c k n e s s , and t h a t ' s what's 

r e p r e s e n t e d on E x h i b i t 5-B. 

We've t a k e n t h o s e i n t e r v a l s t h a t appear 

t o be t h e most c o n d u c i v e t o b e i n g a r e s e r v o i r and 

we have c o n t o u r e d t h e t h i c k n e s s v a l u e s on t h e s e . 

T h a t ' s what t h e c o n t o u r l i n e s a r e , a g a i n showing 

t h e o u t l i n e o f t h e u n i t and t h e w e l l c o n t r o l . 

B a s i c a l l y what we f o u n d i s t h a t t h e n e t 

t h i c k n e s s e s range f r o m a p p r o x i m a t e l y 60 f e e t , I 

b e l i e v e , up t o -- l e t me check my number he r e --

RODRIGUEZ-VESTAL REPORTING 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

1 5 

16 

1 7 

18 

19 

20 

21 

2 2 

23 

24 

25 

23 

60 t o 110 f e e t , and t h e average v a l u e was 80 

f e e t . So we c o n s i d e r t h e average n e t t h i c k n e s s 

of t h e Dakota p r o d u c i n g i n t e r v a l a t about 80 

f e e t . 

Q. I s t h e r e any g e n e r a l t r e n d t o t h e s e 

t h i c k n e s s e s ? 

A. I n a way t h e r e i s . As you can see fr o m 

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

t h i n on t h e sou t h w e s t c o r n e r , a t h i c k e n i n g t o w a r d 

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

t h e n o r t h e a s t . But i t t e n d s t o t h i c k e n t o t h e 

n o r t h e a s t f r o m t h e s o u t h w e s t . 

Q. I ' d l i k e you now t o go t o your 

s t r a t i g r a p h i c c r o s s - s e c t i o n s . We've p u t them 

a g a i n , Mr. S t o g n e r , on t h e w a l l and I ' d ask Dr. 

Cole t o go t o t h e e x h i b i t and f i r s t t e l l t h e 

g e n e r a l o r i e n t a t i o n of t h e c r o s s - s e c t i o n and t h e n 

r e v i e w i t . 

A. Okay. F i r s t o f a l l , I ' l l p o i n t o ut t h e 

maps t h a t a r e on b o t h c r o s s - s e c t i o n s . T h i s i s 

t h e same. These l i n e s of c r o s s - s e c t i o n s f o r 

c r o s s - s e c t i o n A-A p r i m e , w h i c h i s sou t h w e s t t o 

n o r t h e a s t , and B-B p r i m e , w h i c h i s p r i m a r i l y 

n o r t h t o s o u t h , a r e shown on t h e s e i n s e r t maps 

and a r e a l s o shown on E x h i b i t 2. 
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Q. E x h i b i t 6-A now i s A-A p r i m e , 6-B, B-B 

pr i n e ? 

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

Q. A l l r i g h t . 

A. A l s o on here we have t h e Dakota 

i n t e r v a l shown. I n t h i s case everyone can see 

th e c o l o r s , and i t ' s orange. A g a i n we have t h e 

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

i n t e r v a l Dakota and Graneros. And t h i s green 

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

boundary between t h e s e two s t r a t i g r a p h i c u n i t s . 

MR. STOVALL: A g a i n , I'm g o i n g t o have 

t o ask t h a t you n o t r e f e r t o c o l o r s s i n c e we 

don ' t have them on our e x h i b i t s . 

THE WITNESS: Okay. W e l l , t h e l i n e 

t h a t s e p a r a t e s t h e Dakota and Graneros i s p r e t t y 

much e q u i - d i s t a n c e between t h e t o p and t h e b o t t o m 

of each o f the s e l o g s and a l s o r e f e r s t o t h e 

header i n f o r m a t i o n on t h e r i g h t - h a n d s i d e . 

A l s o shown here on each c r o s s - s e c t i o n , 

A-A pr i m e and B-B p r i m e , a re t h e names of t h e 

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

range, K e l l y B u s h i n g , t o t a l d e p t h . 

And t h e n i n f o r m a t i o n a t t h e b o t t o m 

i n c l u d e s t h i n g s l i k e c o m p l e t i o n d a t e s , t h e 
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i n t e r v a l s t h a t were p e r f o r a t e d . And i n t h e cases 

of t h e s e c r o s s - s e c t i o n s , we've t r i e d t o i n c l u d e 

w e l l s t h a t a l s o have t h e core c o n t r o l . 

I m i g h t r e f e r t o E x h i b i t 6-A. You can 

see Rincon U n i t 127, w h i c h i s one of our c o r e d 

w e l l s . We have t h e c o r e d i n t e r v a l s l i s t e d 

t h e r e . A n o t h e r c o r e d i n t e r v a l or c o r e d w e l l i s 

Rincon No. 1, a l s o on c r o s s - s e c t i o n A-A p r i m e . 

And we have o t h e r -- I s h o u l d a l s o 

p o i n t o u t t h a t we do have a c r o s s - c o r r e l a t i o n 

w e l l , w h i c h i s t y p i c a l f o r t h e s e t y p e s of 

e x h i b i t s . Rincon No. 1 i s t h e t i e w e l l between 

b o t h c r o s s - s e c t i o n s A-A pr i m e and B-B p r i m e . 

The most i m p o r t a n t t h i n g t h a t comes o u t 

fro m t h e s e c r o s s - s e c t i o n s i s t h e l a t e r a l 

c o n t i n u i t y of t h e v a r i o u s u n i t s and s u b u n i t s 

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

We've a l s o d e s i g n a t e d t h e v a r i o u s 

s u b u n i t s w i t h i n t h e Graneros and t h e Dakota, and 

you can see fr o m t h e d a r k e r l i n e s g o i n g a c r o s s 

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

c o r r e l a t e q u i t e w e l l . 

T h i s has n o t been a prob l e m f o r us i n 

any o f t h e c o r r e l a t i o n work. A l s o w i t h i n each of 

th e s e i n t e r v a l s , t h e sand -- t h e r e a r e sandstones 

RODRIGUEZ-VESTAL REPORTING 
f f i O f i ) Q G fi _ 1 7 7 9 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

1 3 

14 

1 5 

1 6 

17 

1 8 

19 

20 

2 1 

2 2 

23 

24 

25 

26 

p r e s e n t i n each one, and so we can a l s o c o r r e l a t e 

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

l i n e s are n o t shown on t h i s d i a g r am. 

I s h o u l d make one f i n a l r e f e r e n c e , t h e 

datum f o r b o t h c r o s s - s e c t i o n s i s t h e -- t h i s 

v o l c a n i c ash bed, w h i c h we r e f e r r e d t o e a r l i e r as 

t h e X-Marker, w h i c h i s i n t h e l o w e r Graneros 

f o rmat i o n . 

Q. Dr. Cole, what c o n c l u s i o n s have you 

reached f r o m your g e o l o g i c a l s t u d y about t h e area 

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

A. F u n d a m e n t a l l y t h e r e s e r v o i r i n t e r v a l i s 

composed of a l t e r n a t i n g s andstones and s h a l e s . 

Sandstones are v e r y f i n e t o f i n e g r a i n and a r e 

e i t h e r marine or non-marine and a l s o t h e mud 

r o c k s t h a t are a s s o c i a t e d w i t h them have s i m i l a r 

c h a r a c t e r i s t i c s . 

We've documented t h a t t h e g r o s s average 

t h i c k n e s s w i t h i n t h e Rincon U n i t f o r t h e 

p r o d u c i n g i n t e r v a l i s 265 f e e t . And t h e n e t 

t h i c k n e s s based on l o g d e t e r m i n a t i o n s i s 80 

f e e t . And t h e average d e p t h below t h e s u r f a c e t o 

t h e t o p of t h e Dakota p r o d u c i n g i n t e r v a l i s 7,347 

f e e t . So t h a t ' s t h e b a s i c summary of t h e 

g e o l o g i c d a t a . 
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Q. Were E x h i b i t s 1 t h r o u g h 6 and a l l t h e 

s u b p a r t s o f t h o s e e x h i b i t s , were t h e y p r e p a r e d by 

you or have you r e v i e w e d them, and can you 

t e s t i f y t o t h e i r a c c u r a c y ? 

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

MR. CARR: At t h i s t i m e , Mr. S t o g n e r , 

we would move t h e a d m i s s i o n o f UNOCAL E x h i b i t s 1 

t h r o u g h 6 and a l l s u b p a r t s t h e r e o f . 

MR. STOGNER: 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 e v i d e n c e a t t h i s t i m e . 

MR. CARR: That c o n c l u d e s my d i r e c t 

e x a m i n a t i o n of Dr. Cole. 

EXAMINER STOGNER: Thank you, Mr. 

Carr . 

Ms. S m i t h , y o u r w i t n e s s . 

MS. SMITH: Thank you. No q u e s t i o n s . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Dr. Cole, i n r e f e r r i n g t o E x h i b i t No. 

1-B, are you f a m i l i a r w i t h t h e o t h e r t y p e 

f o r m a t i o n a reas i n t h e San Juan Basin? 

A. Yes, b u t maybe n o t as w e l l as I s h o u l d 

be . 

Q. Do you know i f t h e f u l l v e r t i c a l e x t e n t 

of t h o s e zones a p p l i c a b l e t o t h o s e areas i n c l u d e 

RODRIGUEZ-VESTAL REPORTING 
( 5 0 5 ) 9 8 8 - 1 7 7 9 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

t h e Graneros? 

A. W e l l , t h e p a r t t h a t ' s been d e s i g n a t e d 

as Dakota, because of t h e t y p i c a l n o m e n c l a t u r e 

t h a t ' s used i n t h e b a s i n , I have n o t r e v i e w e d 

t h o s e s p e c i f i c a p p l i c a t i o n s or cases. But j u s t 

f r o m my e x p e r i e n c e of l o o k i n g a t a l o t of 

i n f o r m a t i o n , most g e o l o g i s t s w ould i n c l u d e t h e 

Graneros as p a r t of t h e Dakota. 

Q. Do you know i f t h a t i s t h e -- or what 

th e v e r t i c a l e x t e n t of t h e B a s i n Dakota Pool i s ? 

I t sounds l i k e you have some knowledge o f t h a t . 

A. W e l l , w i t h i n our a p p l i c a t i o n a r e a , 

a g a i n t h e t o t a l i n t e r v a l i s -- i t has a range, 

but i t ' s r i g h t around 285 f e e t t h i c k . 

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

depending on i n d i v i d u a l o p e r a t o r s , t h e r e i s a l o t 

of d i f f e r e n c e between s u b u n i t s and 

s u b d e s i g n a t i o n s ; t h a t each o p e r a t o r has t h e i r own 

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

r e f l e c t e d i n our e x h i b i t s . 

Q. I n p r e p a r i n g your e x h i b i t s t o d a y , I 

assume t h a t t h e r e a r e p e r f o r a t e d i n t e r v a l s t h a t 

t a k e i n t h e Graneros f o r m a t i o n and t h e Dakota 

f o r m a t i o n as you i n d i c a t e on your c r o s s - s e c t i o n s 

and your i n f o r m a t i o n t o d a y ; i s t h a t c o r r e c t ? 
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A. That i s c o r r e c t . 

Q. And t h e y a r e d e s i g n a t e d as f a r as 

p r o d u c t i o n d a t a and such as t h a t t h a t you know as 

B a s i n Dakota Pool? 

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

EXAMINER STOGNER: Ms. Cl a n c y , do you 

have any q u e s t i o n s o f t h i s w i t n e s s ? 

MS. CLANCY: No q u e s t i o n s . 

EXAMINER STOGNER: I have no f u r t h e r 

q u e s t i o n s of Dr. Cole. You may be excused. 

MR. CARR: At t h i s t i m e we would c a l l 

Mr. I r w i n . 

WILLIAM L. IRWIN 

Having been 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. CARR: 

Q. 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. W i l l i a m L. I r w i n . 

Q. And where do you r e s i d e ? 

A. F a r m i n g t o n , New Mexico. 

Q. By whom are you employed and i n what 

capac i t y ? 

A. I'm employed by t h e Union O i l Company 
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of C a l i f o r n i a , UNOCAL, as t h e D i s t r i c t P e t r o l e u m 

E n g i n e e r . 

Q. Have you p r e v i o u s l y t e s t i f i e d b e f o r e 

th e New Mexico O i l C o n s e r v a t i o n D i v i s i o n ? 

A . No . 

Q. Could you p r e v i o u s l y summarize your 

e d u c a t i o n a l b a ckground and t h e n r e v i e w your work 

exper i ence. 

A. I g r a d u a t e d f r o m u n i v e r s i t y w i t h a 

b a c h e l o r of s c i e n c e degree i n p e t r o l e u m 

e n g i n e e r i n g i n December 1983 from Montana C o l l e g e 

of M i n e r a l Science & Technology. I worked f o u r 

y e a r s w i t h Q u i n t a n a P e t r o l e u m C o r p o r a t i o n i n 

Texas, C o l o r a d o , Wyoming, and Canada i n v a r i o u s 

p o s i t i o n s i n d r i l l i n g , p r o d u c t i o n , and r e s e r v o i r 

e n g i n e e r i n g . 

And more r e c e n t l y I worked f o r t h e l a s t 

f o u r y e a r s w i t h UNOCAL a t t h r e e y e a r s i n Canada 

and t r a n s f e r r e d t h i s year t o F a r m i n g t o n . The 

l a s t two y e a r s w i t h UNOCAL I have been S e n i o r 

R e s e r v o i r E n g i n e e r . 

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

f i l e d i n t h i s case on b e h a l f of UNOCAL? 

A. Yes, I am. 

Q. Have you made an e n g i n e e r i n g s t u d y o f 
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t h e w e l l s i n t h i s area? 

A. Yes, I have. 

MR. CARR: We t e n d e r Mr. I r w i n as an 

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

EXAMINER STOGNER: Are t h e r e any 

o b j e c t i o n s or q u e s t i o n s of Mr. I r w i n ? 

Mr. I r w i n i s so q u a l i f i e d . 

Q. (BY MR. CARR) You have p r e p a r e d 

e x h i b i t s f o r p r e s e n t a t i o n here today? 

A. Yes. 

Q. Would you r e f e r t o what has been marked 

as UNOCAL E x h i b i t No. 7, t h e p e r m e a b i l i t y map, 

and r e v i e w t h a t f o r t h e Examiner. 

A. E x h i b i t 7 i l l u s t r a t e s -- i s what we 

c a l l a p e r m e a b i l i t y d a t a map -- i l l u s t r a t e s t h e 

Rincon U n i t a p p l i c a t i o n a r e a , t h e v a r i o u s 

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

permeab i 1 i t y . 

There's t h r e e methods i l l u s t r a t e d h ere 

and t h e w e l l s i n w h i c h we d e r i v e p e r m e a b i l i t y . 

There's c o r e d a t a on n i n e w e l l s , as Dr. Cole had 

i 1 l u s t r a t e d . 

Q. That's i n d i c a t e d by a c i r c l e on t h i s 

p l a t ? 

A. They a re c i r c l e d on E x h i b i t 7, s i x o f 
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them w i t h i n t h e u n i t and t h r e e o u t s i d e t h e u n i t . 

There a re e i g h t w e l l s i n d i c a t e d by t h e t r i a n g l e s 

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

p e r m e a b i l i t y , and t h e r e a r e two o t h e r w e l l s we 

d i d i n d i c a t e d by a square t h a t we've done 

p r e s s u r e b u i l d u p a n a l y s i s on. 

Q. Does t h i s d a t a c o n f i r m t h a t t h e average 

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

i n t e r v a l i n v o l v e d i n t h e area t h a t i s t h e s u b j e c t 

of t h i s a p p l i c a t i o n i s l e s s t h a n .1 m i l l i d a r c i e s ? 

A. Yes, i t does. 

Q. L e t ' s go now t o t h a t d a t a and r e v i e w 

i t . I f you would go f i r s t t o E x h i b i t s 8 and 9, 

the o r i g i n a l c o r e d a t a , and r e v i e w t h a t f o r t h e 

Examiner. 

A. E x h i b i t 8 i s t h e o r i g i n a l c o r e d a t a , 

c o p i e d h e r e f r o m t h e c o r e l a b or t h e -- whatever 

c o n t r a c t o r t h e d a t a was g e n e r a t e d by. I t ' s f o r 

n i n e w e l l s , s i x w i t h i n t h e u n i t , t h r e e o u t s i d e of 

the u n i t . These a re i l l u s t r a t e d as I me n t i o n e d , 

on E x h i b i t 7 and on E x h i b i t 2 as w e l l . 

E x h i b i t 9 i s t h e same d a t a p u t i n t o a 

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

s t r a t i g r a p h i c u n i t s a s s i g n e d by Dr. Cole. I n 

a d d i t i o n , t h e major d i f f e r e n c e between E x h i b i t 8 
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and E x h i b i t 9 i s any p e r m e a b i l i t y d a t a t h a t t h e 

c o n t r a c t o r showed of z e r o p e r m e a b i l i t y or l e s s 

t h a n z e r o p e r m e a b i l i t y -- no. Excuse me. 

Any p e r m e a b i l i t y d a t a t h a t i s l i s t e d as 

l e s s t h a n .01 m i l l i d a r c i e s we i n c l u d e d as .01 as 

a c o n s e r v a t i v e a s s u m p t i o n on our p a r t . 

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

r e s u l t i n a h i g h e r p e r m e a b i l i t y ? 

A. Th a t ' s c o r r e c t . There are 792 v a l u e s , 

each r e p r e s e n t i n g a o n e - f o o t c o r e d s e c t i o n . 

Q. L e t ' s move now t o E x h i b i t No. 10. 

Would you i d e n t i f y t h a t and t h e n r e v i e w each o f 

th e s u b p a r t s f o r Mr. S t o g n e r . 

A. E x h i b i t s 10 -- E x h i b i t 10 i n c l u d e s 

E x h i b i t 10-A, B, C, and D, w h i c h t a k e s t h e 

p r e v i o u s two e x h i b i t s , 8 and 9, and summarizes 

t h e d a t a i n g r o s s and net i n t e r v a l s i n e x h i b i t s 

10-A and 10-C and by s t r a t i g r a p h i c u n i t shown i n 

E x h i b i t s 10-B and 10-D f o r a l l t h e w e l l s 

comb i n e d . 

From t h e r e p e r m e a b i l i t y measurement i s 

l i s t e d . And g o i n g -- as you can see and w e ' l l 

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

w e l l s on any b a s i s , g r o s s or n o t . 

Q. I s c o r r e c t e d p e r m e a b i l i t y d a t a shown on 
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E x h i b i t s B and D? 

A. Yes, i t i s . 

Q. Could you e x p l a i n how i t was t h a t you 

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

A. Okay. I ' d l i k e t o r e f e r t o E x h i b i t 

10-D t o e x p l a i n t h e c o r r e c t e d p e r m e a b i l i t y . 

P e r m e a b i l i t y column i n E x h i b i t 10-D i s t h e mean 

p e r m e a b i l i t y , w h i c h i s t h e second column i n 

E x h i b i t 10-D. 

The c o r r e c t e d -- t h e p e r m e a b i l i t y 

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

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

of t h e i n s i t u p e r m e a b i l i t y . So t o c o r r e c t t h a t , 

t o a c c o u n t f o r o v e r b u r d e n p r e s s u r e and w a t e r 

s a t u r a t i o n s , we used an i n d u s t r y - a c c e p t e d 

methodology known as t h e Jones & Owen's method. 

The paper r e f e r e n c i n g t h a t method i s i n t h e 

app e n d i x . 

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

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

measu r i n g p e r m e a b i l i t y . So we t o o k t h e p u b l i s h e d 

c o r r e l a t i o n and a d j u s t e d i t s l i g h t l y because we 

fo u n d i t d i d t o o g r e a t a c o r r e c t i o n . I n o t h e r 

words, i t l o w e r e d t h e p e r m e a b i l i t y t o o much. So 

we backed o f f on t h a t , and we c a l i b r a t e d i t 

RODRIGUEZ-VESTAL REPORTING 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

15 

16 

17 

18 

1 9 

20 

2 1 

2 2 

23 

24 

25 

35 

a g a i n s t our p r e s s u r e b u i l d u p a n a l y s i s , w h i c h I ' l l 

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

I n e i t h e r case, t h e range o f 

p e r m e a b i l i t y t h a t we -- u s i n g t h i s methodology on 

a g r o s s b a s i s was .0506 m i l l i d a r c i e s , and on a 

net b a s i s , as you can see i l l u s t r a t e d i n E x h i b i t 

10-D f o r c o r r e c t e d perm, was .0303 m i l l i d a r c i e s , 

a l l l e s s t h a n t h e .1 m i l l i d a r c y c u t o f f . 

Q. What c o n c l u s i o n s can you r e a c h about 

t h e f o r m a t i o n i n t h i s s u b j e c t area fr o m t h i s c o r e 

i n f o r m a t i o n ? 

A. That i t i s l e s s t h a n .1 m i l l i d a r c i e s 

and t h a t t h e p e r m e a b i l i t y i s randomly d i s t r i b u t e d 

and w i t h no s i g n i f i c a n t n a t u r a l f r a c t u r i n g . 

Q. As p a r t of your s t u d y , d i d you r e v i e w 

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

A. Yes. I t ' s t h e second methodology t h a t 

we u t i l i z e d t o l o o k a t p e r m e a b i l i t y . I t ' s 

i l l u s t r a t e d -- t h e w e l l s we examined a re 

i l l u s t r a t e d on E x h i b i t 7. There were e i g h t 

w e l l s , and t h e average p e r m e a b i l i t y t h a t we 

d e t e r m i n e d f o r a l l e i g h t was .0435 m i l l i d a r c i e s , 

w h i c h agreed v e r y w e l l w i t h t h e core d a t a . 

Q. How d i d you do t h i s ? D i d you use 

Darcy's law? 
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A. We used a m o d i f i e d D a r c y 1 s law 

c a l c u l a t i o n . T h a t ' s i l l u s t r a t e d i n t h e t e x t . I 

would j u s t l e a v e i t a t t h a t . 

Q. D id you r e v i e w t h e i n p u t f a c t o r s t h a t 

you u t i l i z e d i n making t h i s c a l c u l a t i o n ? 

A. Yes. There's a number o f i n p u t 

p a r a m e t e r s . Net pay we d e r i v e d from l o g s , of 

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

5-B, t h e n e t pay map. 

R e s e r v o i r p r e s s u r e and b o t t o m h o l e 

f l o w i n g p r e s s u r e , t h i s was d e r i v e d f r o m t h e 

a n n u a l - b i a n n u a l d e l i v e r a b i l i t y t e s t s and b u i l d u p 

t e s t s t h a t we've done over t h e y e a r s . 

And f l o w r a t e s a l s o from t h e 

a n n u a l - b i a n n u a l d e l i v e r a b i l i t y t e s t s , as w e l l 

f r a c t u r e h a l f - l e n g t h s , w h i c h we d e t e r m i n e d based 

on t h e s i z e and t h e success o f t h e f r a c t u r e s . We 

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

f r a c t u r e h a l f - l e n g t h s . 

And y e s , based on -- t h a t ' s t h e b a s i s 

f o r t h e Darcy's law, t h e i n p u t p a r a m e t e r s . 

Q. Now, E x h i b i t 11 i n t h e e x h i b i t book, i s 

t h a t a p r o d u c t i v i t y r e p o r t ? 

A. Yes. Tha t ' s a r e p o r t by t h e 

r e g u l a t i o n s . I t shows t h e w e l l l o c a t i o n s and t h e 
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s t a r t - u p p r o d u c t i v i t y . 

Q. Mr. I r w i n , l e t ' s go t o t h e p r e s s u r e 

b u i l d u p a n a l y s i s i n t h i s e x h i b i t . I d i r e c t you 

t o E x h i b i t No. 12, and I ' d ask you t o r e v i e w 

t h e s e r e s u l t s w i t h Mr. S t o g n e r . 

A. E x h i b i t 12-A t h r o u g h D i l l u s t r a t e s 

b u i l d u p a n a l y s i s c o n d u c t e d on two w e l l s . They 

were seven-day b u i l d u p s , Rincon 184 and Rincon 

137 . 

And as you can see, t h e average 

d r a i n a g e a r e a — f o r t h e average d r a i n a g e area of 

p e r m e a b i l i t y , t h e y c a l c u l a t e d t o .043 

m i l l i d a r c i e s and .046 m i l l i d a r c i e s u s i n g a 

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

method. 

T h i s matched v e r y w e l l w i t h t h e datum, 

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

d a t a . 

Q. How much p r e - s t i m u l a t i o n f l o w d a t a was 

a v a i l a b l e t o you? 

A. T h i s p r e - s t i m u l a t i o n f l o w d a t a was v e r y 

l i m i t e d , and t h i s i s due t o t h e f a c t t h a t t e s t s 

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

as i t was w e l l - k n o w n t h a t t h e r e was r e l a t i v e l y 

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

Q. L e t ' s go t o E x h i b i t No. 13. I ' d ask 

you t o r e v i e w t h a t . That i s t h e f l o w d a t a map? 

A. T h i s i s t h e l i m i t e d d a t a as 

i l l u s t r a t e d . The hexagons, I guess t h e y a r e , a r e 

d r i l l stem t e s t s t h a t were c o n d u c t e d on t h e f i r s t 

w e l l s d r i l l e d , Rincon No. 1 and t h e Rincon 57. 

And b o t h o f them i l l u s t r a t e f l o w measurements of 

l e s s t h a n 290 Mcf per day l i m i t . 

As w e l l , t h e r e a r e f i v e o t h e r w e l l s 

t h a t f l o w gauges t h a t were c o n d u c t e d w h i l e 

d r i l l i n g w i t h gas, w h i c h was t h e e a r l y i n d u s t r y 

p r a c t i c e i n t h e a r e a . Three of them a r e t o o 

s m a l l t o measure and two o f them a re v e r y s m a l l 

f l o w r a t e s . 

Q. Now, are a l l of t h e s e w e l l s i n d i c a t e d 

on t h e e x h i b i t s ? 

MR. CARR: Are t h e y on your e x h i b i t s , 

Mr. Stogner? 

MR. STOVALL: Yes. The o n l y p r o b l e m we 

have i s t h e r e are no c o l o r s on them. 

Q. (BY MR. CARR) A l l r i g h t . What i s t h e 

maximum s t a b l i z e d p r o d u c t i o n r a t e a g a i n s t 

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

sub j ec t area? 
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A. Two hundred and n i n e t y . 

Q. And d i d any w e l l s produce a t a r a t e i n 

excess of t h i s number? 

A . No . 

Q. Have you e s t i m a t e d t h e f l o w r a t e f r o m 

t h e a p p l i c a t i o n area? 

A. Yes. Based on t y p i c a l average 

p a r a m e t e r s t h a t we d i s c u s s e d e a r l i e r , 80 f e e t 

pay, a t y p i c a l average f r a c t u r e h a l f - l e n g t h , e t 

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

r a t e s h o u l d be about 130 Mcf per day, w h i c h i s 

what you'd e x p e c t w i t h no -- w i t h a z e r o s k i n . 

Q. What s o r t of an o i l r a t e a r e you 

e x p e r i e n c i n g i n t h i s area? 

A. Based on t h a t average f l o w r a t e , we 

would e x p e c t an o i l r a t e of a p p r o x i m a t e l y 2.1 

b a r r e l s of f l o w per day. T h i s i s based on t h e 

h i g h e s t condensate or o i l r a t i o t h a t we've seen, 

w h i c h i s about 16.5 b a r r e l s per m i l l i o n . So 2.1 

b a r r e l s per day i s what we would e x p e c t , w h i c h i s 

l e s s t h a n 5. 

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

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

p r o t e c t i o n of f r e s h w a t e r a q u i f e r s ? 

A. Yes. 

RODRIGUEZ-VESTAL REPORTING 
( 5 0 f i ) 9 8 8 - 1 7 7 9 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

15 

16 

17 

1 8 

19 

20 

2 1 

2 2 

23 

24 

25 

40 

Q. Are t h e r e f r e s h w a t e r a q u i f e r s i n t h i s 

area? 

A. Yes. The Ojo Alamo i s e s t i m a t e d a t 

about 2500 f e e t d e p t h i n t h e a r e a . 

Q. And t h a t r e s u l t s i n about how much 

v e r t i c a l d e p t h between t h i s w a t e r zone and t h e 

s u b j e c t f o r m a t i o n ? 

A. Above 4500 f e e t . 

Q. Do th e s e f r e s h w a t e r zones i n your 

o p i n i o n e x i s t t h r o u g h o u t t h e area? 

A. Yes, t h e y ' r e l a t e r a l l y c o n t i n u o u s . 

Q. Does t h e d r i l l i n g and c a s i n g program 

u t i l i z e d i n t h e area ensure t h a t f r e s h w a t e r s w i l l 

be p r o t e c t e d ? 

A. Yes, i t does. 

Q. Do you use -- do you have c a t h o d i c 

p r o t e c t i o n w e l l s i n t h e area t o p r o v i d e 

p r o t e c t i o n t o t h e w e l l ? 

A. We do. 

Q. How are w e l l s i n t h i s f o r m a t i o n 

t y p i c a l l y s t i m u l a t e d ? 

A. There's two methods depending on 

whether t h e y i s o l a t e t h e Graneros and t h e 

Dakota. I n t h e p a s t i f t h e y were i s o l a t e d i n 

s t i m u l a t i n g i n d e p e n d e n t l y , a p p r o x i m a t e l y 40,000 
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pounds o f 20-40 sand would be used i n a h y d r a u l i c 

f r a c t u r e . 

Or i f t h e y were s t i m u l a t e d t o g e t h e r as 

one i n t e r v a l , t h e r e would be a p p r o x i m a t e l y 75,000 

pounds of 20-40 sand u t i l i z e d i n a g e l l e d w a t e r 

h y d r a u l i c f r a c . 

Q. Do e i t h e r of t h e s e methods pose any 

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

A. No, t h e r e w ould be no e x p e c t a t i o n t o 

f r a c up t o t h e w e l l . 

Q. T h i s area has been approved f o r i n f i l l 

d r i l l i n g , has i t no t ? 

A. Yes. 

Q. By Order No. 1670-V? 

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

Q. Have any i n f i l l w e l l s been i n f a c t 

d r i l l e d i n t h e area? 

A. One i n f i l l w e l l has been d r i l l e d 

r e c e n t l y . That w o u l d be t h e 192-E d r i l l e d by 

UNOCAL t h i s y e a r . And t h i s i s d i s c u s s e d i n t h e 

addendum t o t h e t e x t , page 10. 

Q. And what was t h e purpose of t h i s w e l l ? 

A. I t was t o t e s t e s s e n t i a l l y t h e 

economics of d r i l l i n g w i t h i n -- i n f i l l d r i l l i n g 

w i t h i n t h e Rincon U n i t . 
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Q. Have you p r o v i d e d economic models i n 

t h i s p a c k e t of e x h i b i t s ? 

A. Yes. A t t a c h e d a r e E x h i b i t s 14-A and 

14-B -- are economic models t h a t i n d i c a t e i t i s 

m a r g i n a l r a t e s of r e t u r n w i t h o u t t a x c r e d i t s . I n 

14-A i t ' s i l l u s t r a t e d . And 14-B we've i n c l u d e d 

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

may be s u f f i c i e n t f o r f u r t h e r i n f i l l d evelopment. 

Q. I n your o p i n i o n w i l l t h e r e be f u r t h e r 

i n f i l l d r i l l i n g i n t h e area i f i t i s not 

d e s i g n a t e d a t i g h t f o r m a t i o n and t h a t t h e t a x 

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

A. I t would be f a i r t o say t h a t UNOCAL 

would n o t pursue f u r t h e r i n f i l l d r i l l i n g i f a t a x 

i n c e n t i v e was n o t a v a i l a b l e . 

Q. You've a l r e a d y c o v e r e d t h e s e p o i n t s . 

But j u s t by way of summary, based on your 

e n g i n e e r i n g s t u d y o f t h e a r e a , i s t h e i n s i t u 

p e r m e a b i l i t y i n t h e area w h i c h i s governed by 

t h i s a p p l i c a t i o n l e s s t h a n .1 m i l l i d a r c i e s ? 

A. Yes. 

Q. I s t h e s t a b i l i z e d p r o d u c t i o n r a t e and 

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

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

t h i s f o r m a t i o n and i n t h e s u b j e c t a rea l e s s t h a n 
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290 Mcf per day? 

A. Yes, i t i s . 

Q. Would you ex p e c t any w e l l i n t h e area 

t o produce i n excess of f i v e b a r r e l s of crude o i l 

per day? 

A . No . 

Q. And w i l l f r e s h w a t e r be p r o t e c t e d i f 

f u r t h e r d r i l l i n g i s p e r m i t t e d ? 

A. Yes. 

Q. I n your o p i n i o n does t h e d a t a a v a i l a b l e 

t o you and w h i c h you've r e v i e w e d as an e n g i n e e r 

suggest t o you t h a t t h i s a r e a f u l l y q u a l i f i e s f o r 

a t i g h t gas sand d e s i g n a t i o n under S e c t i o n 107 of 

th e N a t u r a l Gas P o l i c y Act? 

A. Yes. 

Q. Could you i d e n t i f y what has been marked 

as E x h i b i t 15? 

A. E x h i b i t 15 i s a copy of t h e l e t t e r t o 

M e r i d i a n , t h e o n l y o t h e r o p e r a t o r i n t h e 

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

h e a r i n g . 

Q. And t h e n E x h i b i t No. 16, wou l d you 

i d e n t i f y t h a t ? 

A. Yes. E x h i b i t 16 i s an a f f i d a v i t of 

p u b l i c a t i o n showing t h e n o t i c e o f a p p l i c a t i o n 
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t h a t has been p r o v i d e d p u r s u a n t t o t h e BLM 

r e q u i r e m e n t s . 

Q. Were E x h i b i t s 7 t h r o u g h 16 and a l l 

t h e i r s u b p a r t s e i t h e r p r e p a r e d by you or c o m p i l e d 

a t y o u r d i r e c t i o n ? 

A. Yes, t h e y were. 

Q. Can you t e s t i f y as t o t h e a c c u r a c y of 

the s e e x h i b i t s ? 

A. Yes. 

Q. I n your o p i n i o n w i l l g r a n t i n g t h i s 

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

hy d r o c a r b o n s t h a t o t h e r w i s e w i l l n o t be produced? 

A. Yes. 

Q. And w i l l a p p r o v a l o f t h i s a p p l i c a t i o n 

be i n t h e b e s t i n t e r e s t s of c o n s e r v a t i o 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 of 

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

A. Yes. 

MR. CARR: At t h i s t i m e , Mr. S t o g n e r , 

we move t h e a d m i s s i o n of UNOCAL E x h i b i t s 7 

t h r o u g h 16. 

EXAMINER STOGNER: Are t h e r e any 

o b j e c t i o n s ? 

E x h i b i t s 7 t h r o u g h 16 w i l l be -- d i d 

you say 15 or 16? 
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MR. CARR: 16. 

EXAMINER STOGNER: -- w i l l be a d m i t t e d 

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

MR. CARR: That c o n c l u d e s my d i r e c t 

e x a m i n a t i o n of Mr. I r w i n . 

EXAMINER STOGNER: Thank you, Mr. 

Carr . 

Ms. Sm i t h , y o u r w i t n e s s . 

MS. SMITH: Thank you. No q u e s t i o n s . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Ms. I r w i n -- I'm s o r r y , Mr. I r w i n . 

I t ' s been a l o n g day. Are you f a m i l i a r w i t h t h e 

h i s t o r y o f t h e B a s i n Dakota Pool and i t s 

development ? 

A. I ' v e done some r e a d i n g , and I'm t r y i n g 

t o g e t more f a m i l i a r w i t h i t , y es, s i r . 

Q. Could you g i v e me a b r i e f s y n o p s i s on 

your u n d e r s t a n d i n g of t h e h i s t o r y of t h e 

b e g i n n i n g development back i n t h e 50s t h r o u g h t h e 

60s and t h e r e s u l t s o f t h e i n f i l l o r d e r and how 

i t ' s b e i n g d e v e l o p e d today? 

A. W i t h i n t h e Rincon U n i t I can o n l y speak 

o f . The f i r s t w e l l was d r i l l e d i n 1952, 

subsequent development on 320. I t h i n k 
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o r i g i n a l l y i t was 160-acre s p a c i n g . E l Paso 

d r i l l e d on 320 a c r e s . And t h e m a j o r i t y of t h e 

d r i l l i n g was done i n t h e 1950s and 60s on a 

320-acre b a s i s . 

I n 19 -- I t h i n k i n t h e 1970s t h e r e was 

p r o b a b l y seven w e l l s d r i l l e d . And i n l a t e -- t h e 

l a t e 70s, about 1979, t h e o r d e r r e f e r r e d t o , 

1670-V, changed t h e s p a c i n g t o 160 a c r e s . 

Subsequent t o t h a t o n l y one w e l l was d r i l l e d i n 

1982 u n t i l t h e w e l l we d r i l l e d i n 1991. And we, 

of c o u r s e , t o o k over o p e r a t o r s h i p i n 1986. 

Q. But your u n d e r s t a n d i n g i s t h a t t h e 

Ba s i n Dakota Pool w i t h i n t h e Rincon U n i t i s 

governed by t h e p o o l r u l e s , w h a tever a r e 

p r e s e n t l y or were a p p l i c a b l e a t t h e t i m e , t o t h e 

Ba s i n Dakota P o o l ; i s t h a t c o r r e c t ? 

A. Th a t ' s c o r r e c t . 

EXAMINER STOGNER: I ' l l t a k e 

a d m i n i s t r a t i v e n o t i c e o f Order R-1670. 

MR. CARR: I have a copy o f i t i f you 

would l i k e t o i n c l u d e t h a t i n t h e r e c o r d . We 

c o u l d mark t h a t as E x h i b i t 17. 

EXAMINER STOGNER: Okay. We can do 

t h a t . 

A l s o t a k e -- t h e r e ' s been some o t h e r 
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p a s t o r d e r s , and I cannot remember them a t t h i s 

p o i n t , b u t I do have them back i n my o f f i c e and 

I ' l l t a k e a d m i n i s t r a t i v e n o t i c e on any a p p l i c a b l e 

B a s i n Dakota r u l e , whether t h e y be s t a t e w i d e 

r u l e s a p p l i c a b l e a t t h e t i m e or s u b s e q u e n t l y 

changed and even t h e p o o l now as d e v e l o p e d under 

R-8 170. 

But I ' l l t a k e a d m i n i s t r a t i v e n o t i c e o f 

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

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

deve1opment. 

MR. CARR: At t h i s t i m e , Mr. S t o g n e r , I 

would move t h a t E x h i b i t 17, UNOCAL'S E x h i b i t 17, 

whi c h i s a copy o f Order 1670-V, be i n c l u d e d i n 

th e r e c o r d i n t h i s case. 

EXAMINER STOGNER: E x h i b i t No. 17 w i l l 

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

Q. (BY MR. STOGNER) I n l o o k i n g a t your 

E x h i b i t No. 7, you show some K v a l u e s i n th o s e 

l i t t l e boxes? 

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

Q. Now, i n your a v e r a g i n g , you averaged 

t h e s e i n s e v e r a l d i f f e r e n t ways, d i d n ' t you? 

Be i n g t h e co r e a n a l y s i s , you t o o k t h a t as one 

p a r t i c u l a r d ata? 
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A. Yes, s i r . 

Q. And t h a t showed t o be t h e .0303? 

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

Q. And t h a t was i n E x h i b i t 10? 

A. Yes. E x h i b i t 10-A t h r o u g h D averages 

t h e s e , a l l t h e v a l u e s , i n s e v e r a l d i f f e r e n t ways. 

Q. Okay. Now, you t o o k whatever c o r e 

a n a l y s i s you had a v a i l a b l e t o you; i s t h a t 

c o r r e c t ? 

A. We d i d on a g r o s s b a s i s and a n e t 

b a s i s , and t h i s i s a l l t h e core a v a i l a b l e w i t h i n 

t h e w e l l s i l l u s t r a t e d . 

Q. Okay. Now, your p e r f o r m a n c e a n a l y s i s 

i s where you u t i l i z e d t h e e i g h t w e l l s ? 

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

Q. And you had t o u t i l i z e t h e p e r f o r a t e d 

i n t e r v a l s f o r t h a t p a r t i c u l a r d a t a , d i d n ' t you? 

A. No. For p e r f o r m a n c e a n a l y s i s ? 

Q. Yes. 

A. No, because we d i d n ' t use p e r f o r a t e d 

i n t e r v a l s . We used t h e n e t pay i n t e r v a l o f f o f 

l o g s or as i l l u s t r a t e d , w h i c h equates as 

i l l u s t r a t e d i n E x h i b i t 5-B, t h e n e t pay map. 

That ' s t h e v a l u e s we u t i l i z e d t o c a l c u l a t e -- i n 

the p e r f o r m a n c e a n a l y s i s t o c a l c u l a t e 
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p e r m e a b i l i t y . 

And t h e reason f o r t h a t , r a t h e r t h a n 

u s i n g t h e p e r f o r a t e d i n t e r v a l , i s because we 

massive h y d r a u 1 i c - f r a c t u r e d a l l of t h e s e w e l l s . 

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

v e r t i c a l sense w o u l d be -- would be and s h o u l d be 

th e n e t pay i n t e r v a l r e g a r d l e s s of your 

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

And t h a t ' s been p r o v e n t h r o u g h n o t 

i n f o r m a t i o n t h a t I have, b u t g e n e r a l i n d u s t r y 

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

p r o p a g a t e t o t h e boundary e x t e n t s of t h e n e t 

i n t e r v a l s . 

Q. Maybe we s h o u l d go over t h e s t i m u l a t i o n 

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

development o f t h e Rincon U n i t , t h i s b e i n g 

o r i g i n a l l y d e v e l o p e d i n t h e e a r l y 50s; r i g h t ? 

A. Yes. 

Q. How were t h o s e w e l l s t h a t were d r i l l e d 

i n t h a t e r a , how were t h e y s t i m u l a t e d , 

p e r f o r a t e d , open-hole c o m p l e t e d , and d i d t h e y 

change t h o s e w e l l s t h a t were d r i l l e d i n t h e 60s 

and t h e n f i n a l l y t h e w e l l s t h a t were d r i l l e d j u s t 

w i t h i n t h e l a s t few yea r s ? 

A. W e l l , i f t h e y were o r i g i n a l l y c o m p l e t e d 

RODRIGUEZ-VESTAL REPORTING 
f 5 0 5 ) 9 8 8 - 1 7 7 9 



1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 1 

1 2 

1 3 

14 

15 

1 6 

1 7 

18 

19 

20 

21 

22 

2 3 

24 

25 

50 

w i t h some o l d e r t e c h n o l o g y , t h e y were r e - f r a c ' d 

because I have a l i s t -- I can submi t i t as an 

e x h i b i t i f you r e q u e s t -- of a l l t h e f r a c t u r e 

s t i m u l a t i o n s of a l l t h e w e l l s i n t h e Dakota, t h e 

60 w e l l s . 

And a l l of them have been h y d r a u l i c a l l y 

f r a c t u r e d w i t h , as I gave you average v a l u e s , 

40,000 or 75,000 pounds. But e v e r y w e l l has been 

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

EXAMINER STOGNER: L e t ' s s u b m i t t h a t as 

an e x h i b i t , Mr. C a r r . 

MR. CARR: Okay. We w i l l mark t h a t as 

E x h i b i t 18. 

THE WITNESS: I t ' s my o n l y copy. Can I 

send t h i s ? 

MR. CARR: W e ' l l g e t a copy. 

EXAMINER STOGNER: W e ' l l go o f f t h e 

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

o u t and Mr. S t o v a l l i s f i x i n g t o l e a v e . 

(A d i s c u s s i o n was h e l d o f f t h e r e c o r d . ) 

EXAMINER STOGNER: L e t ' s go back on t h e 

r e c o r d , Mr. I r w i n . 

THE WITNESS: Yes, s i r . 

Q. (BY EXAMINER STOGNER) P r i o r t o t h e 

f o r m a t i o n of t h e B a s i n Dakota P o o l , do you know 
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what p o o l t h i s p r o d u c t i o n was p u t i n t o back i n 

th e 50s? 

A. No, s i r . 

EXAMINER STOGNER: Okay. R e g a r d l e s s , 

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

p a r t i c u l a r a r ea a t t h i s t i m e . 

Mr. Kent, I ' l l pass t h e w i t n e s s t o 

you . 

MR. KENT: Okay. I j u s t have a c o u p l e 

of q u e s t i o n s j u s t f o r c l a r i f i c a t i o n h e r e . 

EXAMINATION 

BY MR. KENT: 

Q. I n E x h i b i t 9 on th o s e c o r e s , t h e y ' r e 

j u s t -- some o f them a r e l i s t e d as Graneros and 

Dakota and t h e n a few t h e r e ' s o n l y Graneros and 

o n l y Dakota. Now, a l l t h e s e w e l l s t h a t a r e i n 

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

f o r m a t i o n s , b u t t h e y ' r e r e p o r t e d as Dakota 

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

A. Tha t ' s c o r r e c t . Graneros i s c o n s i d e r e d 

p a r t of t h e Dakota p r o d u c i n g i n t e r v a l . 

Q. So t h e n I'm s t i l l a l i t t l e b i t -- I 

don't t h i n k I r e a l l y h e a r d t h e answer on t h e n e t 

pay. The n e t pay t h a t you used i n your 

c a l c u l a t i o n s was t h e sum of b o t h of t h o s e 
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i n t e r v a l s , w h a tever t h e n e t pay was i n both? 

A. That's c o r r e c t . The e n t i r e t y o f i t . 

MR. KENT: Okay. Th a t ' s i t f o r now. 

EXAMINER STOGNER: Ms. Clancy, do you 

have any q u e s t i o n s ? 

MS. CLANCY: No q u e s t i o n s . 

EXAMINER STOGNER: Does anybody e l s e 

have any q u e s t i o n s of t h i s w i t n e s s ? 

I f n o t , he may be excused. 

MR. CARR: At t h i s t i m e I would move 

th e a d m i s s i o n o f UNOCAL E x h i b i t 18 i f I d i d n o t 

b e f o r e . 

EXAMINER STOGNER: E x h i b i t 18 b e i n g 

th e --

MR. CARR: That was t h e summary of 

s t i m u l a t i o n ? 

THE WITNESS: Yes. 

EXAMINER STOGNER: Have you p r o v i d e d a 

copy of t h e subsequent e x h i b i t s , 16, 17, and 18, 

t o t h e BLM, or w i l l you do t h a t ? 

MR. CARR: I have not p r o v i d e d 17. 

I ' l l send a copy t o Mr. Buckingham or t o --

MS. CLANCY: J u s t Buck w i l l be f i n e . 

MR. CARR: -- whoever. To a l l o f you. 

EXAMINER STOGNER: Mr. I r w i n i s 
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d i s m i s s e d . 

I b e l i e v e Mr. Buckingham has a 

s t a t e m e n t a t t h i s p o i n t i n t i m e . 

MR. BUCKINGHAM: Yes. Since t h i s a r e a 

i n v o l v e s i n f i l l d r i l l i n g , I ' d l i k e t o j u s t p u t i n 

f o r a m a t t e r of r e c o r d what FERC's f e e l i n g on 

i n f i l l d r i l l i n g i s a t t h i s s t a g e o f t h e game. 

The FERC i s s u e d a n o t i c e o f proposed 

r u l e making on March 20, 1991. The s u b j e c t was 

q u a l i f y i n g c e r t a i n t i g h t f o r m a t i o n gas f o r t a x 

c r e d i t . 

W i t h i n t h a t p roposed r u l e making, a 

p o r t i o n o f w h i c h I q u o t e , "was p r e v i o u s l y 

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

i n t h e j u r i s d i c t i o n a l agency's judgment t h e 

f o r m a t i o n cannot be d e v e l o p e d w i t h o u t t h e t a x 

c r e d i t f o r i n c e n t i v e p r i c e or t h e i n c e n t i v e p r i c e 

f o r w e l l s spud b e f o r e May 13, 1990." 

I t a l k e d t o FERC on December 6, 1991, 

a f t e r our i n f o r m a l m e e t i n g here w i t h t h e 

r e p r e s e n t a t i v e s f r o m t h e OCD and UNOCAL r e g a r d i n g 

economic d a t a because t h i s i s an i n f i l l d r i l l i n g 

a r e a . 

The r e p l y I g o t f r o m FERC was t h a t i f 

we were -- i f you go i n and use economic d a t a 
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a l o n e f o r any way t o s u p p o r t your case, i t w i l l 

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

FERC because even though we r e a l i z e i t , you 

r e a l i z e i t , t h e i n d u s t r y r e a l i z e s i t , e v erybody 

r e a l i z e s i t , t h a t t h e t a x c r e d i t i s what i s 

d r i v i n g t h i s r u s h t o g e t w e l l s d r i l l e d , b u t t h e 

r e g u l a t i o n s t i l l says p r i c e i n c e n t i v e . 

There i s no p r i c e i n c e n t i v e , b u t u n t i l 

t h a t r e g u l a t i o n i s changed, t h e FERC i s bound by 

t h a t r e g u l a t i o n . They must f o l l o w t h a t 

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

So as a r e s u l t , when we go i n w i t h t h e 

recommendation and d e s i g n a t i o n o f t h i s a r e a , I 

w i l l s t a t e -- t h e BLM w i l l s t a t e i n t h e r e t h a t 

t h e o n l y r e a s o n t h i s economic d a t a i s t h e r e i s 

j u s t f o r g e n e r a l i n f o r m a t i o n . The a p p l i c a t i o n , 

i f we d e c i d e t o d e s i g n a t e i t , w i l l s t a n d on i t s 

own m e r i t s based on p e r m e a b i l i t y , crude o i l 

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

l i s t e d i n t h e FERC g u i d e l i n e s . 

I asked -- I keep a s k i n g FERC. I ' v e 

been f o l l o w i n g t h i s s i n c e March 20, 1991. They 

are n o t i n a h u r r y t o i s s u e a r u l e . I'm a f r a i d 

t h e y ' r e w a i t i n g f o r a t e s t case. Since I know 

t h e y w i l l r e a d t h i s t r a n s c r i p t , t h i s m i g h t be a 
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t e s t case. But I j u s t want t o make t h a t v e r y 

c l e a r t h a t we cannot use economic d a t a t o prove 

our case. 

FERC about -- we are t a l k i n g about an area h e r e . 

Since t h e b o u n d a r i e s a r e a f e d e r a l u n i t and t h e r e 

i s no s u b s t a n t i a l i n f i l l d r i l l i n g , a l l we're 

l o o k i n g a t i s a f e d e r a l u n i t . So t h a t s h o u l d 

s t a n d by i t s e l f . T h at's a l l I have t o say. 

EXAMINER STOGNER: Thank you, Mr. 

Buckingham. 

Does anybody e l s e have a n y t h i n g f u r t h e r 

i n t h i s case? 

Mr. C a r r , I'm g o i n g t o ask you t o 

p r o v i d e me a rough d r a f t -- I'm s o r r y -- p r o v i d e 

me and Mr. Buckingham w i t h a rough d r a f t o r d e r . 

As f a r as i n f i l l d r i l l i n g , I a l s o asked 

MR. CARR: Okay . 

EXAMINER STOGNER: I f t h e r e ' s n o t h i n g 

f u r t h e r i n Case 10420, I ' l l t a k e i t under 

a d v i s e m e n t . 

(The p r o c e e d i n g s were c o n c l u d e d . ) 

I ^ htr.by certify that the forego!^ ?s 

a &mPM 9 record of the proceedings m 
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