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EXAMINER CATANACH: At t h i s t i m e w e ' l l 

c a l l Case 10570, t h e a p p l i c a t i o n o f M a r a t h o n O i l 

Company t o q u a l i f y a p o r t i o n o f t h e So u t h E u n i c e 

Seven R i v e r s Queen U n i t w a t e r f l o o d p r o j e c t f o r 

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

Mexico Enhanced O i l Recovery A c t , Lea County, New 

Mex i c o . 

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

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

Examin e r , I'm Tom K e l l a h i n o f t h e Santa Fe law 

f i r m o f K e l l a h i n & K e l l a h i n a p p e a r i n g on b e h a l f 

o f t h e A p p l i c a n t , and I have two w i t n e s s e s t o be 

sworn. 

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

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

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

be sworn i n . 

[The w i t n e s s e s were d u l y s w o r n . ] 

MR. KELLAHIN: Mr. Examiner, M a r a t h o n 

i s s e e k i n g a p p r o v a l o f a p o r t i o n o f i t s South 

E u n i c e Seven R i v e r s Queen U n i t w a t e r f l o o d p r o j e c t 

f o r t h e New Mexico Enhanced O i l Recovery Act 

r e c o v e r e d o i l c r e d i t . 

I ' l l p r o v i d e you a copy o f t h e Act so 

t h a t you can s p e c i f i c a l l y see what we're l o o k i n g 
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t o a c c o m p l i s h . I t ' s f o u n d i n 7-29 A-2. I t ' s 

s u b s e c t i o n D, and t h e n i t f o l l o w s o v e r on t h e 

second page. I ' v e h i g h l i g h t e d i n y e l l o w t h e 

s p e c i f i c p o r t i o n o f t h e A c t t h a t we seek t o 

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

The s o u t h e r n end o f t h e w a t e r f l o o d 

p r o j e c t has an a r e a we've d e s i g n a t e d as t h e 

p r o j e c t a r e a . A f t e r e x h a u s t i n g e f f o r t s t o 

im p r o v e p r i m a r y r e c o v e r y as w e l l as w a t e r f l o o d 

s e c o n d a r y r e c o v e r y on an 8 0 - a c r e p a t t e r n , t h e 

A p p l i c a n t has c o n d u c t e d g e o l o g i c and e n g i n e e r i n g 

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

p a t t e r n t o a 4 0 - a c r e p a t t e r n , i t w i l l 

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

r e c o v e r y . 

We b e l i e v e i t q u a l i f i e s and s h o u l d be 

a p p r o v e d under t h e Enhanced O i l Recovery A c t o f 

New M e x i c o , and t h a t ' s what w e ' l l f o c u s i n on. 

W e ' l l c a l l two w i t n e s s e s . Mr. E r i c 

C a r l s o n i s a g e o l o g i s t and he's t h e f i r s t 

w i t n e s s . Mr. M i c h a e l W i s k o f s k e i s t h e 

e n g i n e e r i n g w i t n e s s . He s p e l l s h i s name 

W-I-S-K-O-F-S-K-E. 

At t h i s t i m e , I w o u l d l i k e t o c a l l Mr. 

C a r l s o n . 
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ERIC D. CARLSON 

H a v i n g been f i r s t d u l y sworn upon h i s o a t h , was 

examined and t e s t i f i e d as f o l l o w s : 

EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. C a r l s o n , f o r t h e r e c o r d w o u l d you 

p l e a s e s t a t e y o u r name and o c c u p a t i o n ? 

A. My name i s E r i c D. C a r l s o n . I am a 

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

Q. Mr. C a r l s o n , on p r i o r o c c a s i o n s have 

you t e s t i f i e d as a p e t r o l e u m g e o l o g i s t b e f o r e t h e 

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

A. Yes, s i r . 

Q. What has been y o u r a c t i v i t y w i t h 

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

t h e S o u t h E u n i c e Seven R i v e r s Queen U n i t 

W a t e r f l o o d P r o j e c t ? 

A. For t h e p a s t t h r e e y e a r s I ' v e been t h e 

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

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

Mr. C a r l s o n as an e x p e r t p e t r o l e u m g e o l o g i s t . 

EXAMINER CATANACH: He i s so 

q u a l i f i e d . 

MR. KELLAHIN: B e f o r e we commence Mr. 

C a r l s o n ' s g e o l o g i c d i s p l a y s , I w o u l d l i k e t o 
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s h a r e w i t h you t h e A d m i n i s t r a t i v e Order t h a t 

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

i n j e c t o r s w i t h i n what we p r o p o s e t o q u a l i f y as 

t h e p r o j e c t a r e a . I t ' s A d m i n i s t r a t i v e Order 

WFX-629 e n t e r e d e f f e c t i v e as o f A p r i l 9, 1992. 

Q. A l l r i g h t , Mr. C a r l s o n , l e t ' s t u r n t o 

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

A. E x h i b i t No. 1 i s a summed n e t sand map 

f o r f i v e s t r i n g e r s t h a t a r e i n t h e Queen 

f o r m a t i o n . We e x c l u d e t h e Penrose because i t ' s 

n o t p r o d u c t i v e . The sand r e a l l y d o e s n ' t d e v e l o p 

h e r e . We're t a l k i n g a b o u t j u s t t h e Queen 

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

Q. What i s t h e p u r p o s e o f t h e y e l l o w 

o u t 1 i n e ? 

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

f o r t h e Seven R i v e r s Queen U n i t h e r e . 

Q. W i t h i n t h e u n i t b o u n d a r y , you've 

i d e n t i f i e d a w e l l w i t h an oran g e d o t o r an orange 

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

A. Yes. That w e l l i s U n i t W e l l 439. That 

i s t h e t y p e w e l l t h a t I w i l l show you some c o r e 

i n f o r m a t i o n v e r y s h o r t l y . F r a n k l y , what I'm 

d o i n g w i t h t h i s map i s t o g i v e you a g e n e r a l 

shape, f i r s t o f a l l , where t h e sands a r e i n t h i s 
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u n i t . You can n o t e t h a t i n t h e n o r t h e a s t p o r t i o n 

o f t h i s u n i t we have a t h i c k a r e a . I n t h e 

s o u t h e a s t p o r t i o n we have a r e l a t i v e l y t h i c k 

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

I f you l o o k i n t h e n o r t h - c e n t r a 1 p a r t 

o f t h e u n i t , you can see t h e sand q u a l i t y i s v e r y 

poor and t h e r e i s n ' t much sand a t a l l . 

Q. As a p o i n t o f r e f e r e n c e , Mr. C a r l s o n , 

l e t me ask you t o t u r n t o Mr. W i s k o f s k e ' s 

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

E x h i b i t s 8 and 9 — a n d , Mr. Examiner, i f you w o u l d 

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

as a g u i d e so you can see t h e p r o p o s e d p r o j e c t 

a r e a t h a t we want t o q u a l i f y f o r t h e o i l c r e d i t . 

Do you have t h o s e d i s p l a y s b e f o r e y o u , 

Mr. C a r l s o n ? 

A. Yes, I do. 

Q. On E x h i b i t No. 8, t h e r e ' s an a r e a 

s t i p p l e d o r shaded i n g r a y . What does t h a t 

r e p r e s e n t ? 

A. T h a t ' s t h e p a t t e r n r e d u c t i o n p r o j e c t 

a r e a . 

Q. L e t ' s t a k e t h a t a r e a and have you h e l p 

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

s u i t a b l e f o r t h e r e d u c e d p a t t e r n p r o j e c t ? 
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A. Sure. F i r s t o f a l l , I ' l l p o i n t o u t t h e 

r e d u c e d p a t t e r n a r e a . On E x h i b i t No. 1, we see 

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

What we f o u n d i s t h a t b a s i c a l l y t h i s map i s t h e 

s t a t e o f our knowledge i n 1989, b e f o r e I was 

asked t o come i n and l o o k a t t h i s u n i t , l a t e i n 

i t s l i f e . Can we f i n d some more o p p o r t u n i t i e s 

f o r d r i l l i n g or o t h e r r e c o v e r y methods t h a t m i g h t 

p e r h a p s e x t e n d t h e l i f e o f t h i s u n i t , keep i t 

e c o n o m i c a l l o n g e r ? 

So I was h i r e d i n , b r o u g h t i n , r a t h e r , 

t o t h i s p r o j e c t as a g e o l o g i s t w i t h t h e new 

c o n c e p t s o f t h e l a t e 80s and e a r l y 90s, i f you 

w i l l . The p r e v i o u s g e o l o g i c work had been 

t h r o u g h t h e 70s. What I had t o do a t t h i s p o i n t 

was t o t a k e t h i s r e l a t i v e l y g e n e r a l map and 

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

saw i n t h e s e c o n d a r y r e c o v e r y . 

As we had been w a t e r f 1 o o d i n g f o r a l o n g 

t i m e by t h e n , we saw t h a t a l m o s t a l l t h e new 

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

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

t h e s o u t h - c e n t r a l p o r t i o n s o f t h e u n i t . We saw 

v e r y uneven r e c o v e r i e s . And we had d r i l l e d some 

w e l l s i n t h e 80s, s t a r t i n g f r o m a b o u t 434 or so 
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and 435. Most o f t h e w e l l s , 435 t h r o u g h 440 a r e 

i n f i l l s , i f you w i l l , on t i g h t e r s p a c i n g i n t h e 

p a t t e r n a r e a . 

Q. I n o r d e r t o e s t a b l i s h a r e f e r e n c e i n 

t e r m s o f t h e d e v e l o p m e n t o f t h e u n i t , i n 1989, 

were t h e r e i n f i l l w e l l s y e t d r i l l e d i n what we've 

d e f i n e d as our p a t t e r n r e d u c t i o n p r o j e c t area? 

A. Yes. A l l t h e w e l l s were d r i l l e d by 

1989. So, I had a l l t h i s d a t a and we had c o r e d 

t h e w e l l s 435 t h r o u g h 440 as w e l l , so I was a b l e 

t o t a k e a l o o k . What I f o u n d o u t i s t h a t t h i s 

e x a m i n a t i o n , t h i s l o o k h e r e o f n e t sand, t h i s i s 

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

t o d r i l l w e l l s , b u t what I had t o do was t o l o o k 

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

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

what had happened i n t h i s w a t e r f l o o d . 

So t h a t how I'm g o i n g t o t a k e you 

t h r o u g h t h i s g e o l o g i c argument i s t o go t o a 

s c a l e t h a t we d o n ' t u s u a l l y l o o k a t . I t ' s l a t e 

i n t h e l i f e , we have a l o t o f i n f o r m a t i o n , and we 

had t o l o o k a t t h e s c a l e t o d i a g n o s e why we had 

so many p r o d u c t i o n a n o m a l i e s . 

Q. B e f o r e we go t h r o u g h t h e s p e c i f i c 

d e t a i l s o f t h a t g e o l o g i c e v a l u a t i o n , l e t me have 
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you summarize t h e g e o l o g i c c o n c l u s i o n s t h a t a r e 

a p p l i c a b l e t o t h e a p p l i c a t i o n t o d a y , and why you, 

as a g e o l o g i s t , can now c o n c l u d e t h a t t h e r e i s a 

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

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

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

A. What we f o u n d i s t h a t t h e s e i n d i v i d u a l 

s t r i n g e r s w i t h i n t h e r e s e r v o i r a r e v e r y 

d i s c o n t i n u o u s . To use some words t h a t many 

p e o p l e o f t e n do, we f o u n d t h a t t h i s i s a v e r y 

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

homogeneous, and t h a t we had t o t a k e a l o o k and 

we saw t h a t v a r i a t i o n s f r o m w e l l t o w e l l on t h e 

i n c r e a s e d d e n s i t y were s t i l l v e r y g r e a t . We 

s t i l l saw a l o t o f d i f f e r e n c e s even f r o m , say, 40 

a c r e s away. There were g r e a t v a r i a t i o n s and, i n 

f a c t , u n l e s s you d r i l l t i g h t enough you won't 

r e a l l y be a b l e t o f l o o d f r o m one s t r i n g e r t o 

a n o t h e r . 

As a r e s u l t o f t h i s , i n f a c t , as an 

a s i d e , when we went t o f l o o d S e c t i o n 16 i n t h e 

n e x t y e a r o r so a f t e r I l o o k e d h e r e , we r e a l i z e d 

t o b e g i n w i t h we had t o be on t i g h t e r s p a c i n g , so 

we p u t t h i s a p p l i c a t i o n t o use h e r e and a l s o 

n o r t h w e s t , f i v e m i l e s away. 
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Q. Was t h e e x i s t i n g 8 0 - a c r e f l o o d p a t t e r n 

i n p l a c e a t t h e p o i n t i n t i m e when y o u ' r e 

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

a r e a ? 

A. Yes. A l l t h e w e l l s were a l r e a d y 

d r i l l e d and t h e p a t t e r n s were a l r e a d y on 8 0 - a c r e 

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

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

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

p a r t i c u l a r l y . You can see a l l t h e i n j e c t o r s t h a t 

were a l r e a d y s e t up on an 8 0 - a c r e f l o o d . 

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

a b o u t t h e 8 0 - a c r e f l o o d p a t t e r n f o r t h e s o u t h e r n 

p o r t i o n o f t h e u n i t ? 

A. The 8 0 - a c r e f l o o d p a t t e r n i n t h e Queen 

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

l e a v e t o o much o i l i n t h e g r o u n d on an 8 0 - a c r e 

f l o o d . 

Q. What i s y o u r r e c o m m e n d a t i o n , t h e n , w i t h 

r e g a r d s t o a f l o o d p a t t e r n ? 

A. You need t o t i g h t e n t h a t f l o o d p a t t e r n 

up t o a 4 0 - a c r e p a t t e r n . 

Q. H a v i n g r e a l i z e d t h e c o n c l u s i o n t h a t 

you've r e a c h e d f r o m y o u r s t u d y , l e t ' s go back and 

t o u c h on some o f t h e p i e c e s f o r t h e Examiner so 
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he can see how you've gone t h r o u g h y o u r t h o u g h t 

p r o c e s s t o r e a c h t h a t c o n c l u s i o n . L e t ' s go t o 

what you've c a l l e d t h e t y p e l o g . 

A. Okay. I w o u l d l i k e t o d i r e c t y o u r 

a t t e n t i o n , Mr. Ca t a n a c h , t o E x h i b i t No. 2, t h e 

t y p e l o g . Once a g a i n , t h e g e n e r a l p i c t u r e t h a t I 

showed you i n E x h i b i t No. 1 was n o t s p e c i f i c 

enough t o a d d r e s s t h e p r o b l e m s t h a t we saw, so we 

went back t o t h e b e g i n n i n g , we t o o k a l o o k a t t h e 

c o r e d a t a and compared i t t o t h e l o g d a t a . 

Now, t h i s example i s W e l l 439. I t ' s 

t h e o r a n g e d o t on y o u r g e o l o g i c map. There's a 

l o t o f i n f o r m a t i o n on h e r e . We d i d have a g r e a t 

amount o f d a t a , and I'm g o i n g t o t a k e you k i n d o f 

s l o w l y t h r o u g h i t t o h e l p you k i n d o f v i s u a l i z e 

w h a t ' s g o i n g on. 

Very q u i c k l y , f i r s t o f a l l I w o u l d l i k e 

you t o n o t e t h e s c a l e i s f i v e i n c h e s t o 100 f e e t , 

j u s t l i k e a s t a n d a r d d e t a i l l o g t h a t you w o u l d 

see. We have, f r o m t h e l e f t , a gamma r a y c a l i p e r 

l o g , t h e n we have some r e s i s t i v i t y l o g s , some 

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

c o r e t i m e and c o r e gamma f o r c o r r e l a t i o n 

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

f r o m B e l l P e t r o l e u m S e r v i c e s ' c o r e a n a l y s i s , 
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p o r o s i t y , p e r m e a b i l i t y , w a t e r and o i l s a t u r a t i o n s 

and, o f c o u r s e , y o u r g r a i n d e n s i t y . So we have a 

l o t o f i n f o r m a t i o n . 

Q. What p o r t i o n o f t h e p o o l a r e you 

e x a m i n i n g w i t h t h e d a t a shown on t h i s d i s p l a y ? 

A. Okay. We a r e e x a m i n i n g t h a t p o r t i o n o f 

t h e p o o l t h a t ' s f r o m t h e t o p o f t h e Queen 

f o r m a t i o n , w h i c h you see marked i n y o u r 

r e s i s t i v i t y l o g t r a c k , down t h r o u g h t h e Queen 

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

Q. Are t h e r e any o t h e r p r o d u c i n g members 

of t h e p o o l — 

A. No, s i r . 

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

A. T h i s r e p r e s e n t s t h e e n t i r e p r o d u c t i v e 

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

Q. And t h e names t h a t you've p l a c e d w i t h i n 

t h e s e i n d i v i d u a l s t r i n g e r s o f t h e Queen a r e names 

t h a t M a r a t h o n uses i n t e r n a l l y ? 

A. Yes, s i r . These a r e s i m p l y 

d e s i g n a t i o n s f o r t h e s t r i n g e r s . I j u s t happened 

t o choose t h e a l p h a b e t and s t a r t e d w i t h A, and 

l a t e r on I r e a l i z e d t h e r e was a s t r i n g e r I had t o 

map above t h a t , hence t h e "Z," b u t b a s i c a l l y 

t h e y ' r e i n a l p h a b e t i c a l o r d e r . 
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Q. W i t h o u t d e s c r i b i n g a l l t h e d e t a i l s on 

t h e d i s p l a y , g i v e us a summary o f t h e key 

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

you've r e a c h e d . 

A. The key components a r e t h e l i t h o l o g i c a l 

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

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

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

pay c u t o f f . And a l s o j u s t t o m e n t i o n , we do see 

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

i n d e s c r i b i n g t h e s e a l s . And t h a t ' s t h e main 

p o r t i o n s o f t h i s l o g . 

I n sum d e t a i l , v e r y q u i c k l y , t h e p u r p l e 

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

t r a c k ; t h e p u r p l e i s d o l o m i t e and t h e y e l l o w i s 

sand. Those a r e t h e two components o f t h i s 

s y s t e m . 

Q. Does t h e d o l o m i t e p r o d u c e o i l f r o m t h e 

r e s e r v o i r ? 

A. No. The d o l o m i t e c o n t a i n s o i l b u t i t 

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

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

And as we go t o t h e n e u t r o n d e n s i t y l o g , we see, 

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

i n c o l o r as w e l l . Once a g a i n , d o l o m i t e i s t h a t 
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p o r t i o n o f t h e PE c u r v e t o t h e r i g h t , i n c r e a s i n g 

g r e a t e r t h a n 2.75 on t h e PE, and t h e n t h e sands 

a r e t h e y e l l o w h i g h l i g h t e d l e s s t h a n 2.75. So I 

have a PE t o r e a l l y h e l p t h e l i t h o l o g y 

d e t e r m i n a t i o n h e r e . 

We d i d a l o t o f work w i t h c o r e - t o - l o g 

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

and what we f i n d i s t h e sand i s p r e t t y 

f i n e - g r a i n e d b u t where you d o n ' t have i m p u r i t i e s 

i n t h e sand, i t ' s r e a l l y a p r e t t y good p r o d u c e r . 

So, as you l o o k , I ' v e i n d i c a t e d w i t h a s l a n t e d 

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

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

As you see a r o u n d 22 p e r c e n t l o g , 

n e u t r o n d e n s i t y p l u s p o r o s i t y , i t ' s about 20 

p e r c e n t c o r e p o r o s i t y . So, when t h e sand i s v e r y 

p o r o u s i t ' s v e r y c l e a n and a l m o s t a l l t h e 

p o r o s i t y , Mr. Ca t a n a c h , i s e f f e c t i v e p o r o s i t y . 

As y o u r l o g p o r o s i t y t o w a r d s t h e t o p o f 

t h a t s l a n t e d l i n e g e t s down t o 14 p e r c e n t , y o u ' l l 

see t h e c o r e p o r o s i t y i s now r e a d i n g 

a p p r o x i m a t e l y e i g h t p e r c e n t . What t h a t means i s 

t h a t as t h e pay q u a l i t y d i m i n i s h e s , you s t a r t 

g e t t i n g c l a y s i n t o t h a t sand t h a t e f f e c t i v e l y a r e 

r e a d as n o n p o r o s i t y , r e a d as f o r m a t i o n by t h e 
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c o r e p o r o s i t y , w h i c h i s j u s t t h e c o n n e c t e d 

p o r o s i t y . 

We l o o k a t our p e r m e a b i l i t y a s s o c i a t e d 

w i t h t h e s e , and we see i n t h e K l i n k e n b e r g 

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

back t o r e s e r v o i r t e m p e r a t u r e and p r e s s u r e , t h a t 

i n f a c t t h e 2 0 - p e r c e n t p o r o s i t y s t u f f i s l o o k i n g 

a t 100 mi 1 1 i d a r c i e s . I t ' s a r e a l l y good 

p e r m e a b i l i t y r i d e . I f you l o o k a t 15 p e r c e n t , 

y o u ' r e down a r o u n d 10 mi 1 1 i d a r c i e s . I f you want 

t o e s t a b l i s h a pay c u t o f f , I ' v e c i r c l e d t h e zone 

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

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

n e u t r o n p l u s p o r o s i t y . And y o u ' l l see i t ' s a b o u t 

one m i l l i d a r c y p e r m e a b i l i t y . 

That l e f t b a s i c a l l y our pay c u t o f f , 

e i g h t p e r c e n t . Y o u ' l l see t h a t t h e d o l o m i t e s 

have p e r m e a b i l i t i e s a r o u n d .1 m i l l i d a r c y . 

T h e y ' r e t i g h t . T h e y ' r e n o t p r o d u c t i v e . 

So, t h o s e a r e t h e p o i n t s I want t o show 

you , a g a i n , t h e r e l a t i o n s h i p o f t h e v a r i o u s sand 

s t r i n g e r s , t h e g r e a t v a r i a t i o n i n p o r o s i t y and 

p e r m e a b i l i t y t h a t we see and how i t compares t o 

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

c u t o f f i n t h e sands o f e i g h t p e r c e n t . I t shows 
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t h e d o l o m i t e i s s e a l f a c i e s , and t h e sands, 

t h a t ' s t h e pay f a c i e s . 

Q. Mr. C a r l s o n , have you p r e p a r e d a 

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

a b o u t t h e d i s c o n t i n u i t y o f t h e sands i n t h e 

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

A. Yes, s i r . E x h i b i t No. 3 i s a p r i n t o f 

a c r o s s - s e c t i o n t h a t I d i d i n 1989 as p a r t o f 

t h i s w o rk. Once a g a i n , t h e t y p e w e l l i s on t h i s 

s e c t i o n . You can see on t h e r i g h t - h a n d d i s p l a y 

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

c r o s s - s e c t i o n r u n s west t o e a s t f r o m t h e l e f t t o 

t h e r i g h t , f r o m A t o A'. We have e i g h t w e l l s on 

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

I w o u l d a l s o l i k e t o p o i n t o u t , Mr. 

Examin e r , t h e v e r t i c a l s c a l e below t h e map w h i c h 

shows y o u , once a g a i n , t h a t t h e r e ' s 30 f e e t i n 

a l m o s t an i n c h o f v e r t i c a l s c a l e t h e r e . Once 

a g a i n we're l o o k i n g a t d e t a i l l o g s on t h i s 

d i sp1ay. 

Q. I f we l o o k back a t Mr. W i s k o f s k e ' s 

E x h i b i t No. 8 t o g i v e us t h e p r o j e c t a r e a , f i n d 

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

p r o j e c t a r e a , i t ' s W e l l 439? 

A. Yes. 
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Q. That c o r r e s p o n d s t o y o u r W e l l No. 6 on 

t h e c r o s s - s e c t i o n and t h a t ' s y o u r t y p e l o g w e l l ? 

A. Yes. Once a g a i n , t h i s i s t h e same 

d e n s i t y n e u t r o n l o g you've j u s t seen on E x h i b i t 

No . 2 . 

Q. L e t ' s s t a r t w i t h W e l l No. 6 w h i c h i s 

U n i t W e l l 439, and have you d e s c r i b e f o r us t h e 

r e s e r v o i r t h i c k n e s s o f t h i s sand on t h a t l o g , and 

d e m o n s t r a t e f o r us what happens t o t h a t sand as 

we move b o t h e a s t and west o f t h a t l o c a t i o n . 

A. What we've f o u n d i s t h a t W e l l 439 saw 

one p a r t i c u l a r s t r i n g e r , w h i c h I ' v e h i g h l i g h t e d 

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

t h e A b l e sand. And i t was q u i t e t h i c k , 2 8 - f e e t 

n e t , I b e l i e v e , i n t h a t i n t e r v a l . 

We see, as you go west f r o m W e l l 439 t o 

W e l l 435, j u s t one 4 0 - a c r e l o c a t i o n away, we can 

see t h a t t h e o v e r w h e l m i n g m a j o r i t y o f t h i s sand 

i s j u s t n o t p r e s e n t . We can a l s o see i f we go 

j u s t a l i t t l e f u r t h e r , one 4 0 - a c r e s p a c i n g away 

t o W e l l 7 0 1 , t h a t t h i s sand i s a b s e n t f o r a l l 

i n t e n t s and p u r p o s e s . We see t h a t w i t h an 

80 - a c r e d i s t a n c e i t ' s c o m p l e t e l y gone, and w i t h i n 

4 0 - a c r e s ' d i s t a n c e i t ' s v e r y n e a r l y gone. 

I f we go e a s t w a r d t o W e l l 414 or 
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a c t u a l l y s o u t h e a s t w a r d , w e ' l l see t h a t W e l l 414 

does see t h i s sand, and i t ' s a l s o q u i t e 

w e l l - d e v e l o p e d , and i n f a c t we have f o u n d t h a t 

W e l l 414, b e i n g an i n j e c t o r , has pushed movable 

o i l t o W e l l 439, and i t ' s been a v e r y good 

r e c o v e r y . 

I n f a c t , a l s o W e l l 413, w h i c h i s 

l o c a t e d n o r t h w e s t o f 439, has a l s o been a b l e t o 

move o i l . So t h a t e x p l a i n e d t h i s anomalous h i g h 

p r o d u c t i o n i n W e l l 439. J u s t happened t o have a 

s i n g l e s t r i n g e r t h a t was w e l l - c o n n e c t e d , and we 

were on a t i g h t enough p a t t e r n t h e r e t o f l o o d o i l 

f r o m t h e i n j e c t o r s 413 and 414, i n t o 439. 

As you l o o k , i f you go j u s t e a s t f r o m 

414 a g a i n t o 417, once a g a i n t h e 4 0 - a c r e p a t t e r n , 

y o u ' r e o u t o f i t . A g a i n , you have no w e l l sand 

t o speak o f i n W e l l 417 t o t h e e a s t . I f you l o o k 

a t t h i s shape and c r o s s - s e c t i o n , y o u ' l l see i t 

has s o r t o f a beach sand p r o f i l e and when we make 

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

sands, we see t h e y ' r e j u s t a b o u t r i g h t on t h e 

edge o f t h e ocean. And I w o u l d s u b m i t t o you 

t h a t t h i s A b l e sand i s l i k e a G a l v e s t o n beach 

example. I ' l l show you a map o f i t i n a m i n u t e , 

b u t t h i s shape, t h i s a i r p l a n e w i n g - t y p e shape i s 
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i n d i c a t i v e o f a beach sand h e r e . 

Q. I want t o ask you a q u e s t i o n w i t h 

r e g a r d s t o t h e p a t t e r n and t h e n w e ' l l go i n t o 

h a v i n g you g i v e us a d e m o n s t r a t i o n o f y o u r 

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

A. Sure. 

Q. L e t ' s t a k e E x h i b i t No. 9 a t t h i s 

p o i n t . When you l o o k a t E x h i b i t No. 9, t h e s i x 

diamond shapes a r e t h e p r o d u c i n g w e l l s t o be 

c o n v e r t e d t o i n j e c t o r ? 

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

Q. And t h a t i s what we're t a l k i n g a b o u t 

when we say we're t a k i n g t h e f l o o d p a t t e r n f r o m 

80s t o 40s? 

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

Q. D e s c r i b e f o r us now, u s i n g y o u r t y p e 

l o g , what do we a c h i e v e g e o l o g i c a l l y by 

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

What's g o i n g t o happen? 

A. What w i l l happen i s t h a t t h e s e 

i n d i v i d u a l s t r i n g e r s w i l l see more t h a n j u s t t h e 

one w e l l . T h e y ' l l see a second w e l l . And so 

t h a t second w e l l can be used t o f l o o d m o b i l e o i l 

i n t o t h e p r o d u c e r . As l o n g as y o u ' r e on a t i g h t 

enough p a t t e r n , you can a c t u a l l y have 
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c o n d u c t i v i t y , c o n n e c t e d n e s s , between two w e l l s . 

We can a c t u a l l y — y o u have t o g e t two 

w e l l s , two s t r a w s i n t h e same s t r i n g e r b e f o r e you 

can e f f e c t i v e l y w a t e r f l o o d . These s t r i n g e r s a r e 

so d i s c o n t i n u o u s , t h e r e s e r v o i r s y s t e m i s so 

h e t e r o g e n e o u s , t h a t i f you d o n ' t have two s t r a w s , 

y o u ' l l j u s t be p u t t i n g w a t e r o v e r h e r e and y o u ' l l 

n e v e r r e c o v e r t h e good, f a t sands o i l ov e r h e r e 

because i t won't have had any p r e s s u r e s u p p o r t , 

so t h a t ' s what we're d o i n g . 

I w o u l d l i k e t o p o i n t o u t one o t h e r 

t h i n g i f I c o u l d , Mr. C a t a n a c h , f r o m t h i s , 

because i t ' s i n d i c a t i v e o f t h e Queen i n g e n e r a l 

and i t ' s an i m p o r t a n t p o i n t and e x p l a i n s why I 

hung t h i s c r o s s - s e c t i o n t h e way I d i d . The 

d o l o m i t e s a r e r e l a t i v e l y d e p o s i t e d o v e r a wide 

a r e a , b u t t h e sands a r e v e r y l o c a l . We f i n d t h a t 

we can hang t h e s t r a t i g r a p h i c datums on 

d o l o m i t e . 

What I ' v e done, t h e r e ' s a n i c e d o l o m i t e 

a t t h e base o f t h e A b l e sand, I ' v e c a l l e d i t t h e 

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

e x t e n t and i t e x t e n d s up i n t o S e c t i o n 16 where i t 

s e p a r a t e s t h e Upper f r o m t h e Lower Queen sands i n 

our f l o o d t h e r e . I t ' s e a s i l y e x t e n d a b l e . I t can 

RODRIGUEZ-VESTAL REPORTING 
(505) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

1 6 

1 7 

18 

19 

20 

21 

2 2 

23 

24 

25 

23 

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

h e r e . I t ' s a good s t r a t i g r a p h i c t i m e l i n e . What 

we f i n d i s t h a t a l o t o f t h e c o n f u s i o n we've had 

i n t h e Queen p o o l s o v e r t h e y e a r s , i f you l o o k 

and hang i t on a t i m e l i n e , y o u ' l l see t h e r e ' s an 

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

I ' v e a l s o hung a n o t h e r good t i m e l i n e 

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

R i v e r s A sand w h i c h we've d i s c u s s e d i n t e s t i m o n y 

e a r l i e r w i t h t h e Commission h e r e , and t h a t ' s 

a n o t h e r good t i m e l i n e . I t e x t e n d s a l l t h e way 

up i n t o S e c t i o n 16 as w e l l . What we see i s about 

a 3 0 - f o o t u n c o n f o r m i t y w h i c h has g e n e r a t e d a l o t 

of t h e c o n f u s i o n o v e r t h e y e a r s o v e r j u s t e x a c t l y 

where t h e t o p o f t h e Queen i s . I t was r e s o l v i n g 

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

i n and do a b e t t e r j o b o f a c t u a l l y mapping t h e s e 

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

The modern g e o l o g i c c o n c e p t o f r i s e s 

and f a l l s and sea l e v e l h e l p us t o e x p l a i n t h i s 

u n c o n f o r m i t y . At t h e t o p o f t h e Queen i t ' s a 

f o r m a t i o n b o u n d a r y and t h e r e was a sea l e v e l f a l l 

t h e r e and a sea l e v e l r i s e a g a i n , and we were 

a b l e t o d e p o s i t some o f t h e s e Seven R i v e r s sands 

above t h e Queen. That was a v e r y b i g h e l p t o us 
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i n u n d e r s t a n d i n g t h e e x t r e m e l y h e t e r o g e n e o u s 

n a t u r e o f t h e Queen pays h e r e . 

Q. To f u r t h e r i l l u s t r a t e t h a t p o i n t , Mr. 

C a r l s o n , l e t me have you t a k e t h e c o m p o s i t e 

i s o p a c h , E x h i b i t 1, and l e t ' s use t h a t as our 

base map and t h e n compare each o f a number o f 

i s o p a c h s t o t h a t base map. L e t ' s s t a r t now w i t h 

E x h i b i t No. 4. 

A. E x h i b i t No. 4 i s an i s o p a c h map o f n e t 

t h i c k n e s s f o r t h e A b l e sand. T h i s A b l e sand i s 

t h e sand I j u s t h i g h l i g h t e d f o r y o u , Mr. 

Cata n a c h , i n y e l l o w , on t h e c r o s s - s e c t i o n . 

You're l o o k i n g a t t h i s beach sand, and 

y o u ' l l see t h a t i t ' s f o u n d e x c l u s i v e l y , r e a l l y , 

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

i n t h e s o u t h e a s t p o r t i o n o f t h e u n i t . Because 

we're r i g h t on t h e c o a s t l i n e h e r e , Mr. Catanach, 

g e o l o g i c a l l y when we l o o k a t t h e e n v i r o n m e n t o f 

d e p o s i t i o n , we have two m a j o r i n f l u e n c e s on t h e 

shape o f t h e s e sand b o d i e s . One i s t h e wave 

e n e r g y t h a t t e n d s t o make a n i c e l o n g beach. 

T h i s i s t h e end member. T h i s one l o o k s t h e most 

l i k e a beach, t h i s A b l e sand, o f a l l t h e 

s t r i n g e r s . 

We a l s o have a t i d a l e n e r g y w h i c h w i l l 
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t e n d t o a c t and e l o n g a t e t h i n g s i n a s o u t h w e s t 

and n o r t h e a s t f a s h i o n . I have f o r you E x h i b i t 

No. 5, w h i c h i s r e a l l y c o m p l e m e n t a r y t o E x h i b i t 4 

i f I c o u l d p u l l i t o u t , p l e a s e - -

Q. B e f o r e we l e a v e E x h i b i t 4, you c a l l i t 

a n e t t h i c k n e s s . What have you used f o r a 

p o r o s i t y c u t o f f ? 

A. E i g h t p e r c e n t . 

Q. Have you used e i g h t p e r c e n t on a l l t h e 

maps ? 

A. Yes. 

Q. L e t ' s compare E x h i b i t 5 t o 4, as you 

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

f o r u s. 

A. Remember, E x h i b i t 4 i s a sand i n w h i c h 

we see a l o t o f wave e n e r g y . I t ' s a beach sand. 

I f y ou l o o k a t E x h i b i t 5, y o u ' l l see t h e 

i n f l u e n c e i s much more t i d a l . T h e re's much more 

t i d a l i n f l u e n c e , so we see a ge o m e t r y r u n n i n g 

s o u t h w e s t and n o r t h e a s t . You s t i l l see a 

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

E x h i b i t 4. You see t h e C h a r l i e sand i s r o u g h l y 

p a r a l l e l t o t h e A b l e sand, i f you w i l l , b u t t h e 

e x a g g e r a t i o n o f t h e l o b e s i n t h e C h a r l i e sand i s 

due t o s t r o n g e r t i d a l i n f l u e n c e a t t h a t v e r y t i m e 
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t h a n i n t h e A b l e sand where t h e l o b e s a r e v e r y 

subdued. 

So, t h e s e a r e end member s e t s o f what 

t h e s e sands a c t u a l l y l o o k l i k e when you p i n them 

down and s t a r t l o o k i n g a t t h e 5 and t h e 4 and t h e 

1 0 - f o o t i n t e r v a l t h i c k n e s s . I n f a c t , I ' v e mapped 

t h e o t h e r sands and I'm n o t g o i n g t o b u r d e n you 

w i t h a l l t h e s e d e t a i l s , b u t t h e s e a r e t h e end 

member s e t s o f what t h e s e sands l o o k l i k e . They 

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

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

Q. L e t ' s t u r n t o E x h i b i t No. 6 and have 

you i d e n t i f y and d e s c r i b e t h a t e x h i b i t . 

A. E x h i b i t No. 6 i s a s t r u c t u r e map on t h e 

t o p o f t h e Queen f o r m a t i o n . L i k e t h e p r e v i o u s 

g e o l o g i c a l map e x h i b i t s , y o u ' l l see i t s t i l l has 

t h e y e l l o w b o r d e r a r o u n d t h e u n i t b o u n d a r y . I t 

s t i l l has t h e t y p e l o g . No. 439 i n t h e p a t t e r n 

a r e a i n d i c a t e d w i t h t h e oran g e c i r c l e . 

Q. What i s t h e i m p a c t o f s t r u c t u r e on t h e 

u n i t ? 

A. The i m p a c t o f s t r u c t u r e i s t h a t t h e 

sands i n g e n e r a l t e n d t o be c l e a n e s t and t h i c k e s t 

on s t r u c t u r a l h i g h s . I ' l l make a p o i n t h e r e , 

make a case t o d e m o n s t r a t e t o y ou, Mr. Examiner, 
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t h a t i n f a c t t h e t h e o r y o f s y n c h r o n o u s h i g h s , 

w h i c h y o u ' r e p r o b a b l y f a m i l i a r w i t h , t h e n o t i o n 

t h a t y o u r b e s t sands o c c u r on t h e t o p s o f s m a l l 

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

l o o k i n g a t t h e g e n e r a l p i c t u r e o f Queen sand 

d i s t r i b u t i o n f r o m S e c t i o n 1. But when you 

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

have t o t a k e i n t o a c c o u n t much more s e r i o u s l y t h e 

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

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

So, i n g e n e r a l , when we t a k e a l o o k a t 

S e c t i o n 6, we n o t e , f i r s t o f a l l , i n t h e v e r y 

n o r t h e a s t p o r t i o n o f t h e map, we have a f a i r l y 

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

t h e s t r u c t u r e o f t h e f o r m a t i o n as i t comes o f f 

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

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

n o r t h e a s t c o r n e r o f t h i s map. I t ' s t h e ma j o r 

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

i n t h i s map. Y o u ' l l see we o n l y have a 2 0 - f o o t 

c o n t o u r i n t e r v a l . 

What we see i s t h a t i n g e n e r a l t h e r e ' s 

a low a r e a s o u t h w e s t o f t h i s m a j o r s t r u c t u r a l 

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

n o r t h w e s t / s o u t h e a s t , and a c r o s s t h a t a r e a i s a 
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l i t t l e subdued a r c h t h a t r u n s s o u t h w e s t / n o r t h e a s t 

f r o m S e c t i o n 34 i n t h e s o u t h w e s t , t h r o u g h S e c t i o n 

26, and i n t o S e c t i o n 25. Those a r e t h e ma j o r 

s t r u c t u r a l f a c t o r s . 

Now, i f you l o o k a t t h i s t o s e t up t h e 

t h e o r y o f s y n c h r o n o u s h i g h s , I ' l l show you 

a n o t h e r s t r u c t u r e map below i t and show you t h a t 

what was once h i g h , i s l a t e r h i g h . 

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

t h i s i s a s t r u c t u r e map on t o p o f t h e l o w e s t sand 

member t h a t i s p r o d u c t i v e i n t h e Queen? 

A. T h a t ' s c o r r e c t . T h i s map i n E x h i b i t 7 

i s a s t r u c t u r e map on t o p o f t h e easy sand, t h e 

l o w e s t m o s t member. Y o u ' l l see, once a g a i n , t h i s 

i s o n l y 1 5 0 - f e e t deeper so t h e r e i s n ' t much 

d i f f e r e n c e between t h e s e two maps. 

Once a g a i n , t h e e x t r e m e s t r u c t u r e we 

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

c o r n e r o f t h e map. I t ' s d r a p e d o v e r a b u r i e d 

f a u l t , i f you w i l l . A g a i n you see a low a r e a 

r u n n i n g n o r t h w e s t t o s o u t h e a s t , f r o m S e c t i o n 23 

down t o t h e s o u t h e a s t o f t h e u n i t . We a g a i n see 

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

s o u t h w e s t c o r n e r o f S e c t i o n 35 i n t o S e c t i o n 25's 

n o r t h w e s t c o r n e r a r e a . 
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So t h e s t r u c t u r e i s n ' t v e r y much 

d i f f e r e n t . The t h e o r y o f s y n c h r o n o u s h i g h says 

t h a t y o u r c u r r e n t b a t h y m e t r y , w h i c h w i l l a f f e c t 

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

r e l a t e d t o deep s t r u c t u r e because o f d i f f e r e n t i a l 

c o m p a c t i o n , w h i c h i s t h e word t h a t ' s used, b u t 

b a s i c a l l y y o u r c o m p a c t i o n i s such t h a t y o u r 

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

i n t h e l o c a l sea f l o o r b a t h y m e t r y . 

I f you have a s t r u c t u r a l h i g h b u r i e d 

maybe 1 5 0 - f e e t deep, y o u ' l l see a s l i g h t 

b a t h y m e t r i c e f f e c t . What w i l l happen i s , wave 

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

of w a t e r , i f you w i l l , o v e r t h a t deep, b u r i e d 

h i g h , w i l l c l e a n up t h e sands and a l l o w you t o 

t h e n have p r o d u c t i v e sand and n o t d i r t y , g r i t t y 

s t u f f . 

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

p r o d u c t i v e i n t h e Queen i s because i f you go 

n o r t h i n t o S e c t i o n 23, or e a s t i n t o t h e n e x t 

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

t h a t h e l p s you window and c l e a n o u t t h o s e sands. 

Q. Go back t o E x h i b i t 8. We've used t h i s 

as a l o c a t o r p l a t , i f you w i l l . The s t i p p l e d 

a r e a i n g r a y , w h i c h i s our p r o j e c t a r e a o f 
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d i s c u s s i o n i n t h i s a p p l i c a t i o n , g i v e us a 

g e o l o g i c summary t o show us t h e j u s t i f i c a t i o n f o r 

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

A. The p r o j e c t a r e a i s one o f t h e b e s t 

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

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

o f t h e u n i t , f o r example, S e c t i o n 26. 

As a r e s u l t , t h e sands a r e g e n e r a l l y 

c l e a n e r , b u t even t h o u g h t h e y ' r e c l e a n e r , t h e 

i n d i v i d u a l s t r i n g e r s a r e v e r y , v e r y 

d i s c o n t i n u o u s . So, because t h e i n d i v i d u a l 

s t r i n g e r s a r e v e r y , v e r y d i s c o n t i n u o u s , you need 

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

you can see a s i n g l e s t r i n g e r w i t h b o t h a 

p r o d u c e r and an i n j e c t o r . 

Q. Does t h i s r e p r e s e n t t h e p o r t i o n o f t h e 

u n i t t h a t i s M a r a t h o n ' s b e s t o p p o r t u n i t y t o 

i m p r o v e s e c o n d a r y o i l r e c o v e r y by some enhanced 

o i l r e c o v e r y t e c h n i q u e or p r o c e d u r e ? 

A. Yes, i t does. Of c o u r s e , a f t e r d o i n g 

a l l t h i s d e t a i l e d g e o l o g i c work i t w o u l d have 

been g r e a t i f I c o u l d have f o u n d e i g h t new 

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

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

t o d a y ' s economics and p r i c e s , we c a n ' t j u s t i f y 
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d r i l l i n g . We c a n ' t j u s t i f y a l o t o f new c a p i t a l 

e x p e n d i t u r e because o f p r i c e s b e i n g what t h e y a r e 

and because we're so l a t e i n t h e l i f e o f t h e 

r e s e r v o i r . 

I t l o o k e d l i k e a bout t h e o n l y t h i n g we 

c o u l d do t o e x t e n d t h e l i f e o f t h i s f i e l d , t o 

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

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

once a g a i n as an a s i d e , we t o o k t h i s knowledge 

and a p p l i e d i t i m m e d i a t e l y t o t h e McDonald S t a t e 

w a t e r f l o o d i n S e c t i o n 16. There was a b e n e f i t o f 

d o i n g t h i s work e l s e w h e r e , where we saw t h a t t h e 

Queen, i n g e n e r a l , has t o be t i g h t l y f l o o d e d i n 

o r d e r t o r e a l l y m a ximize y o u r r e c o v e r y . So we 

c o n v e r t some w e l l s . T h a t ' s what we recommend t o 

do. T h a t ' s t h e b e s t we can do o u t h e r e . 

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

e x a m i n a t i o n o f Mr. C a r l s o n , Mr. Examiner. We 

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

7 . 

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

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

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. C a r l s o n , i s t h i s t h e o n l y a r e a 
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w i t h i n t h e u n i t t h a t t h i s w i l l work i n ? 

A. W e l l , i n a sense, y e s , and i n a sense, 

no, Mr. Examiner. F i r s t o f a l l , I b e l i e v e t h a t 

you c o u l d p r o b a b l y do some i n f i l l d r i l l i n g i n 

S e c t i o n 25 i n t h e n o r t h e a s t c o r n e r . T h ere's t h e 

easy sand t h e r e . The l o w e s t sand i s q u i t e t h i c k 

t h e r e . I n f a c t , you c o u l d p r o b a b l y g e t more 

o i l . 

The q u e s t i o n i s , can you do i t 

p r o f i t a b l y . At t h i s t i m e , t h e o n l y p l a c e where 

you can t i g h t e n t h e p a t t e r n p r o f i t a b l y i s where 

t h e w e l l s a l r e a d y a r e , so you have t o do a 

c o n v e r s i o n . And i n t h a t sense, t h e s o u t h p o r t i o n 

o f t h e u n i t i s t h e o n l y p l a c e we can do i t 

p r o f i t a b l y now. 

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

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

A. I w o u l d say t h e b e s t p r o d u c e r i n t h e 

p r o j e c t a r e a t o d a t e has been t h e sand we see i n 

W e l l 39, t h e A b l e sand. And t h a t ' s a l m o s t 

p e r h a p s been c o i n c i d e n t a l because o f t h e way t h e y 

s e t up t h e 8 0 - a c r e p a t t e r n o r i g i n a l l y , where t h e 

i n j e c t o r s 413 and 414 happened t o l i n e up n i c e l y 

i n t h a t sand w i t h 439. 

I b e l i e v e t h e r e ' s a d d i t i o n a l r e c o v e r y 
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p o t e n t i a l s p a r t i c u l a r l y i n t h e Baker sand, and 

t h o s e a r e g o i n g t o be more seen, and o b v i o u s l y 

t h e C h a r l i e sand i f you l o o k i s much more 

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

440 o r 436. 

So r e a l l y , i t was one o f t h o s e t h i n g s 

where you c o u l d n ' t j u s t g e n e r a l i z e . You had t o 

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

and t h e sand q u a l i t y f o r a l l t h e i n d i v i d u a l sands 

v a r i e s t h a t much. 

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

you f o u n d a l l t h e sands t o be d i s c o n t i n u o u s ? 

A. Yes. As a m a t t e r o f f a c t , even t h e wet 

sands above t h e t o p o f t h e Queen, even t h o s e 

Seven R i v e r s sands, t h e sand q u a l i t y v a r i e s . 

T h e r e ' s no p r o d u c i n g sand o u t h e r e t h a t ' s 

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

Q. I t i s y o u r o p i n i o n t h a t r e c o v e r y f r o m 

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

s p a c i n g ? 

A. Yes. You know, o r i g i n a l l y t h i s t h i n g 

was s e t up, once a g a i n t h i s s c a l e t h e y were 

l o o k i n g a t , Mr. Cat a n a c h , o r i g i n a l l y t h e y j u s t 

p e r f ' d e v e r y sand, e v e r y t h i n g t h a t was an 

e x c u r s i o n o f t h e gamma r a y t o t h e r i g h t t h e y 
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p e r f o r a t e d , and t h e r e wasn't a whole l o t o f 

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

o r i g i n a l p r o d u c t i o n . 

We're s t i l l l e f t w i t h t h e f a c t t h a t 

when we do our t e s t i n g f o r t h e s e w e l l s , i t ' s h a r d 

t o i s o l a t e zones i n d i v i d u a l l y . F o r t u n a t e l y , f o r 

us, i f y o u ' r e moving o i l t h r o u g h a zone and 

y o u ' r e p r o d u c i n g i t o u t o f a n o t h e r w e l l , you 

c r e a t e a p r e s s u r e s i n k f o r t h a t zone and n o t 

a l l o w t h e w a t e r s t h a t y o u ' r e i n j e c t i n g t o 

p r e f e r e n t i a l l y f i n d t h a t zone and h e l p you 

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

Q. When d i d w a t e r f l o o d o p e r a t i o n s commence 

i n t h i s u n i t ? 

A. I want t o say i t was i n t h e mid-70s b u t 

my a s s o c i a t e , Mr. W i s k o f s k e , has memorized a l l 

t h o s e d a t e s f o r y o u . 

EXAMINER CATANACH: Okay. I b e l i e v e 

t h a t ' s a l l I have a t t h i s t i m e . 

MR. KELLAHIN: One f o l l o w - u p q u e s t i o n . 

FURTHER EXAMINATION 

BY MR. KELLAHIN: 

Q. Am I c o r r e c t i n u n d e r s t a n d i n g y o u r 

r e s p o n s e t o Mr. Catanach's q u e s t i o n , a l l t h e 

p r o d u c i n g w e l l s i n t h e p r o j e c t r e d u c t i o n a r e a 
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have been f u l l y and c o m p l e t e d p e r f o r a t e d i n any 

of t h e p o s s i b l e p r o d u c i n g sands? 

A. Yes. 

Q. We d o n ' t have any b e h i n d t h e p i p e 

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

A. U n f o r t u n a t e l y , no. We d i d a l i t t l e 

w ork above t h e t o p o f t h e Queen i n t h e Lower 

Seven R i v e r s . We t r i e d t o open up a zone t h e r e 

i n t h e Lower Seven R i v e r s A and f o u n d , 

u n f o r t u n a t e l y , t h a t t h a t was we t , t h a t t h a t Lower 

Seven R i v e r s A i s wet. 

The r e s t o f them, however, we f o u n d 

t h e y ' v e a l r e a d y been opened. We've a l r e a d y seen 

some f l o o d i n g e f f e c t . I t ' s j u s t a m a t t e r o f 

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

t i g h t e n i n g . 

MR. KELLAHIN: Okay. 

FURTHER EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. C a r l s o n , i s t h e Seven R i v e r s a l s o 

b e i n g i n j e c t e d i n t o ? 

A. No, s i r . 

Q. I t ' s j u s t t h i s p o r t i o n o f t h e Queen? 

A. We a t t e m p t e d t o see i f t h e r e were 

p r i m a r y r e s e r v e s i n t h e Seven R i v e r s . I n t h e 
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a r e a o f — w e l l , we were even t h i n k i n g o f d r i l l i n g 

a w e l l down i n 701 and 702 t o see i f we c o u l d 

s u p p o r t a w e l l , and I had j u s t enough sand 

t h i c k n e s s f r o m f i v e o r s i x s t r i n g e r s t h e r e t h a t 

i f t h e y had been o i l , we w o u l d have had a v i a b l e 

economic p r o j e c t . 

What we d i d was, we r e c o m p l e t e d a w e l l 

j u s t n o r t h w e s t o f t h e r e f i r s t , a l i t t l e t h i n one, 

t o see i f t h e r e was any o i l , and i t came back wet 

so we c o u l d n ' t do a n y t h i n g more w i t h t h e Seven 

R i v e r s . 

Q. So, t h e sands you've i d e n t i f i e d i n y o u r 

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

i n t h e u n i t ? 

A. Yes, s i r . Those a r e t h e o n l y o i l 

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

EXAMINER CATANACH: Okay. N o t h i n g 

f u r t h e r . 

M. T. WISKOFSKE 

H a v i n g been f i r s t d u l y sworn upon h i s o a t h , was 

examined and t e s t i f i e d as f o l l o w s : 

EXAMINATION 

BY MR. KELLAHIN: 

Q. A l l r i g h t , s i r , w o u l d you p l e a s e s t a t e 

y o u r name and o c c u p a t i o n . 
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A. My name i s Mike W i s k o f s k e and I'm a 

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

Q. Mr. W i s k o f s k e , on p r i o r o c c a s i o n s have 

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

D i v i s i o n ? 

A. No, I have n o t . 

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

A. I g r a d u a t e d f r o m M a r i e t t a C o l l e g e i n 

1987 w i t h a b a c h e l o r o f 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 . 

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

e x p e r i e n c e as a r e s e r v o i r e n g i n e e r . 

A. As a r e s e r v o i r e n g i n e e r , I ' v e worked 

f o r M a r a t h o n f o r a b o u t a y e a r and a h a l f i n t h e 

r e s e r v o i r d e p a r t m e n t . Four y e a r s p r i o r t o t h a t I 

was i n p r o d u c t i o n / o p e r a t i o n s i n I r a a n , Texas. 

S i n c e I ' v e been w o r k i n g as a r e s e r v o i r 

e n g i n e e r , p r e t t y much t h e South E u n i c e i s t h e 

f i e l d I work on. 

Q. How l o n g have you d e v o t e d y o u r 

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

E u n i c e Queen w a t e r f l o o d p r o j e c t ? 

A. A p p r o x i m a t e l y a y e a r now. 

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

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

A. Yes, I am. 

Q. Have you done e n g i n e e r i n g a n a l y s i s and 

c a l c u l a t i o n s on y o u r p r o d u c t i o n and on y o u r 

r e s e r v o i r d a t a ? 

A. Yes. 

MR. KELLAHIN: We t e n d e r Mr. W i s k o f s k e 

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

EXAMINER CATANACH: He i s so q u a l i f i e d . 

Q. L e t ' s s t a r t w i t h E x h i b i t s 8 and 9. 

We've t a l k e d a b o u t them, b u t f o r t h e p u r p o s e o f 

t h e r e c o r d w o u l d you i d e n t i f y them? 

A. B o t h E x h i b i t s 8 and 9 a r e w e l l l o c a t i o n 

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

a r e a . E x h i b i t No. 8, i n t h e g r a y , i s t h e p r o j e c t 

a r e a w h i l e E x h i b i t No. 9 shows t h e i n d i v i d u a l 

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

Q. L e t ' s l o o k a t t h e c o n v e r s i o n o f 

p r o d u c e r s t o i n j e c t o r s . Those w e l l s on E x h i b i t 9 

i d e n t i f i e d by t h e diamonds, t h e r e ' s one o f t h e 

w e l l s , 416. D e s c r i b e f o r us t h e s t a t u s o f t h a t 

w e l l ? 

A. W e l l 416 i s c u r r e n t l y a p r o d u c e r . 

Under t h e o r i g i n a l A d m i n i s t r a t i v e O r d e r , I guess 

was WFX-629, we o n l y a p p l i e d f o r f i v e w e l l s t o be 
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c o n v e r t e d t o i n j e c t i o n w e l l s . However, f o r our 

1993 b u d g e t , M a r a t h o n O i l a l s o p r o p o s e d t o 

c o n v e r t W e l l No. 416. 

Q. When we l o o k a t t h e A d m i n i s t r a t i v e 

Order I r e f e r e n c e d t h e Examiner t o , t h a t a p p r o v e s 

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

t o i n j e c t o r s , f o r a l l b u t 416? 

A. C o r r e c t . 

Q. You w i l l go ahead and a p p l y f o r 

a d m i n i s t r a t i v e a p p r o v a l t o add 416 as an 

i n j e c t o r ? 

A. C o r r e c t . 

Q. Give us a s h o r t h i s t o r y o f t h e u n i t i n 

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

p r i m a r y phase, t h e n move us i n t h r o u g h s e c o n d a r y 

r e c o v e r y . 

A. Okay. The m a j o r i t y o f t h e w e l l s i n 

t h i s u n i t were d r i l l e d between 1958 and 1961. 

The u n i t was f o r m e d i n 1971 f o r t h e p u r p o s e o f 

w a t e r f l o o d i n g t h i s a r e a . At t h e t i m e t h e 

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

an a v e r a g e o f ab o u t 10 p e r c e n t i n t h e u n i t . 

We o r i g i n a l l y s t a r t e d w i t h a p i l o t a r e a 

i n t h e n o r t h e a s t p o r t i o n o f t h e u n i t i n November 

o f 1972. By June 1975, t h i s w a t e r f l o o d i n j e c t i o n 
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had expanded t o c o v e r t h e e n t i r e u n i t , and t h e 

p a t t e r n s w h i c h i t expanded t o were 8 0 - a c r e 

f i v e - s p o t i n j e c t i o n p a t t e r n s . 

I n 1984, we d r i l l e d s i x i n f i l l w e l l s on 

2 0 - a c r e s p a c i n g . W e l l s 434, -35, -36, -37, -38, 

-39 and -40, w i t h f i v e o f them b e i n g i n t h e 

s o u t h e r n end or t h e p a t t e r n r e d u c t i o n p r o j e c t 

a r e a . 

December 1991, we c o n v e r t e d f i v e w e l l s 

t o i n j e c t i o n w e l l s ; however, a t t h e p r e s e n t t i m e , 

t h e s e w e l l s - - i n j e c t i o n has n o t been i n i t i a t e d i n 

t h e s e w e l l s . 

Q. What do you see as a r e s e r v o i r e n g i n e e r 

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

f r o m 8 0 - a c r e s p o t s t o t h e 4 0 - a c r e s p o t ? 

A. W e l l , r e a l l y two a d v a n t a g e s . F i r s t o f 

a l l , y o u ' r e g o i n g t o i m p r o v e y o u r a e r i a l sweep 

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

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

Q. L e t me ask you t o t u r n t o what i s 

marked as E x h i b i t No. 10. Would you i d e n t i f y 

t h a t f o r us? 

A. Yes, t h a t i s a p r o d u c t i o n and i n j e c t i o n 

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

Q. D e s c r i b e f o r us t h e c o l o r - c o d e and what 
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i s p l o t t e d on t h e d i s p l a y ? 

A. D a i l y o i l p r o d u c t i o n i s i n g r e e n ; gas 

p r o d u c t i o n i s i n r e d ; w a t e r p r o d u c t i o n i s i n 

p u r p l e ; i n oran g e i s i n j e c t i o n p e r day. As you 

can see f r o m t h e g r a p h , u n i t i z a t i o n was i n 1971, 

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

p r e s e n t t i m e . 

I n j e c t i o n was i n i t i a t e d i n November o f 

72, and t h e n f i e l d - w i d e i n 75. As you can see, 

peak p r o d u c t i o n was o b t a i n e d i n 1976. We went on 

p r e t t y much o f an e s t a b l i s h e d d e c l i n e u n t i l 1984 

when t h e i n f i l l w e l l s were d r i l l e d and we peaked 

a g a i n , and t h e n f r o m t h a t t i m e we a g a i n have come 

on t o an e s t a b l i s h e d d e c l i n e u n t i l December o f 

9 1 , when we s h u t i n t h e p r o d u c e r s o r c o n v e r t e d 

them t o i n j e c t i o n s e r v i c e . 

Q. L e t ' s now t a k e y o u r p r o d u c t i o n 

i n f o r m a t i o n and have you d e m o n s t r a t e what t h a t 

p r o d u c t i o n shows you f o r what we've d e s c r i b e d as 

t h e p a t t e r n r e d u c t i o n p r o j e c t a r e a . Have you 

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

A. Yes, I have. I t s h o u l d be i n E x h i b i t 

No . 1 1 . 

Q. L e t ' s t u r n t o t h a t and have you 

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

d a i l y p r o d u c t i o n o i l , gas, w a t e r , and d a i l y 

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

p r o j e c t a r e a . A g a i n , o i l ' s i n g r e e n , gas i s i n 

r e d , w a t e r ' s i n b l u e and i n j e c t i o n i s i n p u r p l e . 

From t h i s g r a p h you can see t h a t t h e 

i n j e c t i o n began i n t h e s o u t h e r n end i n 1975 and 

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

t h a t we t o o k a k i c k i n 1977 f r o m t h e f l o o d 

r e s p o n s e and t h e n we a g a i n e s t a b l i s h e d a 

d e c l i n e . And t h e n , i n 1984, we t o o k a p r o d u c t i o n 

k i c k f r o m t h e i n f i l l w e l l s and f r o m t h e r e we've 

a l s o gone on an e s t a b l i s h e d d e c l i n e a g a i n . 

Q. As a r e s e r v o i r e n g i n e e r , do you f i n d 

any o t h e r v i a b l e a l t e r n a t i v e t o i m p r o v i n g 

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

f l o o d p a t t e r n ? 

A. At t h e p r e s e n t t i m e , no. 

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

12. I n t r y i n g t o q u a n t i f y t h e o p p o r t u n i t y f o r 

a d d i t i o n a l s e c o n d a r y o i l r e c o v e r y , have you gone 

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

m e t h o d o l o g y t o t r y t o d e t e r m i n e t h e a p p r o x i m a t e 

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

f r o m t h e u n i t i f you r e d u c e y o u r f l o o d p a t t e r n ? 
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A . Yes, I have. 

Q. I s t h a t w h a t's d e m o n s t r a t e d on E x h i b i t 

No. 12? 

A . Yes, i t i s . 

Q- Give us a summary o f what you've done 

h e r e and d e s c r i b e t h e c o n c l u s i o n s . 

A . Okay . The main p o i n t s w o u l d be t h e 

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

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

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

columns. 

sand maps, h i s i n d i v i d u a l n e t sand maps, we 

p l a n i m e t e r e d each i n d i v i d u a l sand s t r i n g e r . We 

added up t h e t o t a l volume and t h e n , t a k i n g 

a v e r a g e p o r o s i t y , w a t e r s a t u r a t i o n v a l u e s , we 

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

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

d e v e l o p e d s e c o n d a r y f o r t h e a r e a , we were a b l e t o 

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

o i l i n p l a c e we were a b l e t o r e c o v e r . 

on t h e i n f i l l w e l l s t h a t were d r i l l e d and, f r o m 

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

What I d i d was I t o o k f r o m E r i c ' s n e t 

Knowing t h e d e v e l o p e d p r i m a r y and t h e 

Now, i n 1985 we had done some c o r e work 
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we d i d some c o r e f l o o d i n g . We were a b l e t o 

d e t e r m i n e t h a t we s h o u l d be a b l e t o r e c o v e r 30 

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

T hat i s b a s i c a l l y what t h e t h e o r e t i c a l 

u l t i m a t e w o u l d be. The d i f f e r e n c e between what 

we d e v e l o p e d and what we t h e o r e t i c a l l y s h o u l d 

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

see i n t h e f o l l o w i n g . 

Q. When you g e t t o t h e l a s t column on t h e 

s p r e a d s h e e t , t h e one on t h e r i g h t , i t ' s c a p t i o n e d 

" I n c r e m e n t a l Secondary," what does t h a t mean? 

A. That i s t h e amount o f r e s e r v e s we 

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

t o 4 0 - a c r e s p a c i n g i n t h a t p a t t e r n r e d u c t i o n 

a r ea . 

Q. An e s t i m a t e d 366,000 b a r r e l s o f 

a d d i t i o n a l o i l ? 

A. Yes. 

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

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

p r o p o s e t o c o n v e r t c u r r e n t p r o d u c e r s t o 

i n j e c t o r s . That c o n v e r s i o n i s g o i n g t o d e f e r o r 

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

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

A. R i g h t . 
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Q. Have you been a b l e t o e s t i m a t e or t o 

q u a n t i f y t h e t i m e i n t e r v a l i n w h i c h t h a t 

s e c o n d a r y o i l i s g o i n g t o be d e f e r r e d , and g i v e 

us a sense o f t h e volume o f o i l t h a t y o u ' r e g o i n g 

t o have t o p o s t p o n e r e c o v e r y ? 

A. Yes, I have, and t h a t ' s under E x h i b i t 

1 3 . 

Q. A l l r i g h t . L e t ' s t u r n t o E x h i b i t 13. 

B e f o r e you g i v e us t h e c o n c l u s i o n s , t e l l us how 

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

A. Okay. T h i s d i s p l a y i s b a s i c a l l y j u s t a 

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

month. What we're l o o k i n g a t i s when a p r o j e c t 

was i n i t i a t e d i n December o f 9 1 , we were 

a v e r a g i n g a p p r o x i m a t e l y a l i t t l e o v e r 13 b a r r e l s 

a day f r o m t h e w e l l s t h a t were s h u t i n . 

As you can see, we go on a d e c l i n e , an 

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

i n F e b r u a r y o f 93, we s h u t i n W e l l No. 416 w h i c h 

i s what we were s h o o t i n g f o r our b u d g e t . 

Now, a f t e r F e b r u a r y o f 93, a g a i n we go 

on an e s t a b l i s h e d d e c l i n e u n t i l W e l l No. 416 

becomes u n e c o n o m i c a l , w h i c h t h e w e l l w o u l d have 

been s h u t i n anyway. 

A g a i n , t h e n we go on a d e c l i n e , and 

RODRIGUEZ-VESTAL REPORTING 
(505) 988-1772 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

13 

1 4 

1 5 

1 6 

1 7 

1 8 

19 

20 

2 1 

2 2 

23 

24 

25 

46 

W e l l No. 14 w o u l d have been u n e c o n o m i c a l , W e l l 

No. 409 u n e c o n o m i c a l , and so on, as a l l t h e w e l l s 

dec 1 i n e . 

I t was e s t i m a t e d t h a t t h e t o t a l 

d e f e r r e d p r o d u c t i o n w o u l d be 22,000 b a r r e l s . I t 

i s i m p o r t a n t t o n o t e t h a t when I d i d t h e r e s e r v e s 

f o r t h e a r e a , I i n c l u d e d t h e s e r e s e r v e s on my 

t o t a l s e c o n d a r y d e v e l o p e d . Those numbers a r e 

i n c l u d e d i n t h e r e . I d i d n ' t s h o r t c h a n g e and keep 

t h o s e o u t k n o w i n g t h a t , a l l r i g h t , w e ' l l c a t c h 

t h o s e on t h i s p r o j e c t . No. Based on t h o s e 

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

s e c o n d a r y . 

Q. So we a r e n o t a t t e m p t i n g t o t a k e c r e d i t 

f o r t h i s d e f e r r e d o i l when we g e t down t o our 

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

t h e t a x c r e d i t u nder t h e A c t ? 

A. No, we're n o t . 

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

c o s t . Have you p r o v i d e d i t e m i z e d , d e t a i l e d 

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

i n v e s t m e n t s o f t h e p r o j e c t area? And what I'm 

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

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

A. Yes, I have. 
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Q. L e t ' s t u r n t o E x h i b i t s 14 and 15 and 

have you i d e n t i f y and d e s c r i b e t h o s e d i s p l a y s . 

A. E x h i b i t No. 14 i s t h e t o t a l c a p i t a l 

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

f a c i l i t i e s and i n j e c t i o n l i n e s . That was 

$553,000, and t h e n i t e m i z e d f o r each o f t h e 

c o n v e r s i o n and t h e w o r k o v e r s w h i c h we p e r f o r m e d 

f o r t h i s p r o j e c t . The t o t a l c o s t i s about $1.5 

m i l l i o n . 

E x h i b i t No. 15, on t h e o t h e r hand, i s 

t h e i t e m i z e d b r e a k o u t o f j u s t t h e f a c i l i t i e s and 

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

t o t a l was $553,000. 

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

you p r o v i d e d t h e Examiner w i t h i n d i v i d u a l w e l l 

p r o d u c t i o n p l o t s ? 

A. Yes, I have. 

Q. How were t h o s e shown i n t h e e x h i b i t s ? 

A. E x h i b i t s 1 6 ( a ) t h r o u g h 1 6 ( 1 ) a r e t h e 

i n d i v i d u a l - - t h e y ' r e on a m o n t h l y b a s i s and 

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

w e l l s . They w o u l d be f o r each o f t h e c o n v e r s i o n 

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

now. 

Q. I n a d d i t i o n t o t a b u l a t i n g o r p l o t t i n g 
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i n d i v i d u a l w e l l p r o d u c t i o n w i t h i n t h e p r o j e c t 

a r e a , have you a l s o p r e p a r e d p r o d u c t i o n d e c l i n e 

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

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

A. Yes, I have. They a r e shown i n 

E x h i b i t s 1 7 ( a ) t h r o u g h 1 7 ( j ) . 

Q. L e t ' s t a k e 1 7 ( a ) as an example, and 

have you d e m o n s t r a t e f o r us what you've done. 

A. We've t a k e n t h e d a i l y p r o d u c t i o n - - w e 1 1 , 

i t ' s m o n t h l y p r o d u c t i o n - - f r o m each o f t h e 

i n d i v i d u a l w e l l s . From t h e d a t a we t r y t o make 

t h e b e s t f i t l i n e r e f l e c t i n g t h e d e c l i n e o f each 

i n d i v i d u a l w e l l . On W e l l 4 0 6 1 s case, we used an 

economic l i m i t o f 60 b a r r e l s a month o r 

a p p r o x i m a t e l y two b a r r e l s a day. We drew our 

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

r e c o v e r a b l e r e s e r v e s . 

Q. Are t h e r e any o f t h e s e d e c l i n e c u r v e s 

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

t h a t you want t o comment on, or a r e t h e y a l l 

w i t h i n a c e r t a i n p a t t e r n ? Do you see a n y t h i n g 

u n u s u a l a b o u t any o f t h e s e p l a t s ? 

A. I t h i n k t h e most i m p o r t a n t t h i n g t o 

p o i n t o u t i s t h a t o t h e r t h a n W e l l s 439, 440 and 

406, t h e m a j o r i t y o f t h e w e l l s i n t h i s a r e a a r e 
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p r e t t y much a t t h e i r economic l i m i t , t wo, t h r e e 

y e a r s o f economic l i f e l e f t . T h a t ' s p r e t t y much 

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

Q. L e t me have you go back t o E x h i b i t No. 

8 a t t h i s p o i n t . The p r o j e c t a r e a i s d e s c r i b e d 

as t h a t a r e a t h a t ' s s t i p p l e d i n g r a y ? 

A. Yes. 

Q. D e s c r i b e f o r us t h e w e l l s t h a t w i l l be 

i n t h a t p r o j e c t a r e a and how you have d e t e r m i n e d 

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

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

t h e t a x c r e d i t . 

A. Okay. Of t h e w e l l s i n c l u d e d i n t h e 

a r e a , you have f i v e c o m p l e t e 4 0 - a c r e f i v e - s p o t 

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

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

You a l s o have a p a r t i a l p a t t e r n 438 w h i c h o n l y i s 

s u r r o u n d e d by t h r e e w e l l s . 

Q. When we l o o k a t t h e f i v e w e l l s , 

e x c l u d i n g 438, i s i t y o u r e n g i n e e r i n g 

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

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

t h e t a x c r e d i t ? 

A. On w e l l s — Pardon? I d i d n ' t 

u n d e r s t a n d . 
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Q. When you l o o k a t W e l l 440 f o r example, 

on t h e e a s t e r n edge o f t h e p r o j e c t a r e a , t h a t i s 

f u l l y e n c l o s e d by t h e 4 0 - a c r e r e d u c e d w a t e r f l o o d 

i n j e c t i o n w e l l s ? 

A. Yes, s i r . 

Q. What have you c o n c l u d e d i n t e r m s o f 

what p e r c e n t a g e o f t h e o i l p r o d u c e d f r o m 440 

ou g h t t o be a p p l i e d t o w a r d s t h e t a x c r e d i t ? 

A. 100 p e r c e n t above t h e i n c r e m e n t a l . 

Q. Okay. I s t h a t t h e same c o n c l u s i o n you 

r e a c h f o r each o f t h e o t h e r p r o d u c e r s , w i t h t h e 

e x c e p t i o n o f 438? 

A. Yes. Yes, i t i s . 

Q. What do you p r o p o s e t o do w i t h 438? 

A. 438 a g a i n i t ' s p r e t t y much 100 p e r c e n t 

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

438 compared t o 439, 437 and 435, i s t h a t once 

416 i s c o n v e r t e d , j u s t t h e o i l t h a t we're g o i n g 

t o be a b l e t o r e c o v e r i s j u s t g o i n g t o be a 

s m a l l e r amount. I d o n ' t b e l i e v e w e ' l l be a b l e t o 

r e c o v e r a l l 30 p e r c e n t o f t h e o r i g i n a l o i l i n 

p l a c e w i t h o n l y t h e t h r e e i n j e c t i o n w h e e l s . We 

f e e l a n o t h e r i n j e c t i o n w e l l w o u l d h e l p us and we 

w o u l d be a b l e t o r e c o v e r 30 p e r c e n t . 

Q. L e t ' s go t o y o u r l a s t d i s p l a y , E x h i b i t 
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No. 18. Have you p r o v i d e d t h e Examiner, i n 

E x h i b i t 18, a b a s e l i n e p r o d u c t i o n p l o t by w h i c h 

you can t h e n q u a n t i f y t h e a d d i t i o n a l i n c r e m e n t a l 

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

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

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

enhanced o i l r e c o v e r y p r o c e d u r e change? 

A. Yes, I have. 

Q. D e s c r i b e f o r us how you've done t h a t . 

A. I ' v e t a k e n a g a i n , s i m i l a r t o t h e 

d e c l i n e c u r v e s w h i c h were shown e a r l i e r , I added 

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

a r e a c l e a r back t o when u n i t i z a t i o n o c c u r r e d i n 

1971. 

From t h i s d a t a , I was a b l e t o g r a p h i t , 

and f r o m t h i s d a t a I was a b l e t o o b t a i n a f i t 

between 1987 and 1991 w h i c h I f e l t was t h e b e s t 

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

As you can see, i n 1991 you see t h e 

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

because o f t h e d e f e r r e d p r o d u c t i o n w h i c h we s h u t 

i n . 

Q. L a t e r on, when we're a t t e m p t i n g t o 

c e r t i f y t h e volume o f a d d i t i o n a l o i l a b o v e - - I 

t h i n k i t ' s c h a r a c t e r i z e d as a p o s i t i v e p r o d u c t i o n 
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r e s p o n s e , can we use t h i s b a s e l i n e p l o t shown on 

E x h i b i t 18 by w h i c h t o d e t e r m i n e t h e p o s i t i v e 

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

A. Yes, we can. 

Q. For t h e p r o j e c t a r e a , t h e n , when t h e 

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

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

change above t h i s d e c l i n e c u r v e shown on E x h i b i t 

18? 

A. Yes, t h e r e w i l l , as e v i d e n c e d f r o m some 

of t h e o t h e r — a s t h e r e s p o n s e we've seen 

e l s e w h e r e i n t h e u n i t . Back i n 75 you see t h e 

b i g p r o d u c t i o n s p i k e . We s h o u l d be a b l e t o see 

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

Q. You w i l l be a b l e t o t e l l u s , i n ter m s 

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

r e s p o n s e i s ? 

A. S i n c e I have a base d e c l i n e s e t up, 

y e s , I w i l l be a b l e t o t e l l t h a t . 

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

p r o d u c t i o n c u r v e you've shown f o r t h e p r o j e c t 

a r e a an a c c u r a t e and r e l i a b l e means upon w h i c h t o 

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

A. Yes. 

Q. Were E x h i b i t s 8 t h r o u g h 18 p r e p a r e d by 
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you o r c o m p i l e d under y o u r d i r e c t i o n and 

s u p e r v i s i o n ? 

A. The m a j o r i t y o f t h e ones I d i d m y s e l f . 

The p r o d u c t i o n p l o t s t h a t were E x h i b i t s 1 6 ( a ) 

t h r o u g h 1 6 ( 1 ) were done under my s u p e r v i s i o n . 

Q. You've examined t h a t i n f o r m a t i o n , and 

t o t h e b e s t o f y o u r k n o w l e d g e , i n f o r m a t i o n and 

b e l i e f , i t ' s t r u e and a c c u r a t e ? 

A. Yes, I have. 

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

e x a m i n a t i o n o f t h i s w i t n e s s , and we move t h e 

i n t r o d u c t i o n o f h i s e x h i b i t s 8 t h r o u g h 18. 

EXAMINER CATANACH: E x h i b i t s 8 t h r o u g h 

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

EXAMINATION 

BY EXAMINER CATANACH: 

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

c o u n t s i x i n j e c t i o n w e l l s and 12 p r o d u c i n g w e l l s 

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

A. At t h e p r e s e n t t i m e , n o t i n c l u d i n g any 

c o n v e r s i o n s ? 

Q. No, t h a t w o u l d — l e t ' s see. 

A. I f we i n c l u d e t h e c o n v e r s i o n s , we 

s h o u l d o n l y have, a t t h e p r e s e n t time--we s h o u l d 

end up w i t h s i x p r o d u c e r s and t h e r e s t i n j e c t i o n 
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Q. 12 i n j e c t o r s , i s t h a t r i g h t ? 

A. C o r r e c t . 

Q. Now, i f I u n d e r s t a n d y o u r E x h i b i t No. 

12, t h e 366,000 b a r r e l s i s what you w o u l d r e c o v e r 

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

A. Yes. I f we can e l i m i n a t e t h e a e r i a l , 

say, u n c o n f o r m i t i e s , we s h o u l d be a b l e t o r e c o v e r 

a p p r o x i m a t e l y 30 p e r c e n t . And t o do t h i s i t 

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

Q. Have you c a l c u l a t e d what w o u l d have 

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

have t a k e n p l a c e i n t h i s a r e a ? 

A. I f we w o u l d n e v e r have i n f i l l d r i l l e d ? 

Q. R i g h t . 

A. I b e l i e v e i t s h o u l d have been 

a r o u n d - - w e l 1 , i t ' s g o i n g t o v a r y t h r o u g h each o f 

t h e i n d i v i d u a l p a t t e r n s . Of c o u r s e , W e l l 439, 

w h i c h i s t h e b e s t w e l l i n t h e f i e l d a t t h e 

p r e s e n t t i m e , has r e c o v e r e d more o i l . I d o n ' t 

have t h e numbers i n h a r d copy, no. I can g i v e 

you a r o u g h e s t i m a t e o f what t h e y w o u l d have 

been, p r o b a b l y between 1 7 — w e l l , 15 t o 17. 

Q. 15 t o 17? 

A. 15 t o 17 p r i o r t o i n f i l l d r i l l i n g . Now 

we've gone up i n p e r c e n t r e c o v e r i e s t o 15 
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p e r c e n t , so a c t u a l l y f i v e t o 10 p e r c e n t . 

Q. You d o n ' t have a number i n t e r m s o f 

b a r r e l s w h i c h may have been r e c o v e r e d ? 

A. Yes, I do. A p p r o x i m a t e l y 100,000 

b a r r e l s ; 100 t o 120. 

Q. Now, does t h e 366,000 i n c l u d e t h a t 

100,000 b a r r e l s ? 

A . No . 

Q. I t does n o t ? 

A. That 366,000 b a r r e l s w o u l d be t a k i n g , 

i f you l o o k a t t h i s t a b l e u nder d e v e l o p e d 

s e c o n d a r y , what I d i d was, I t o o k each o f t h e 

w e l l s and I d e c l i n e d them o u t under p r i m a r y and 

s e c o n d a r y c o n d i t i o n s . 

Under t h e s e c o n d a r y c o n d i t i o n s f o r each 

o f t h e s e w e l l s , I i n c l u d e d what t h a t w e l l s h o u l d 

r e c o v e r a t an economic l i m i t . I a l s o d i d t h a t 

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

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

s e c o n d a r y . The r e m a i n i n g number i s t h e 

i n c r e m e n t a l s e c o n d a r y number based on a 

3 0 - p e r c e n t r e c o v e r y f a c t o r . 

Q. So t h e 366,000 b a r r e l s a r e a d d i t i o n a l 

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

p a t t e r n r e d u c t i o n ? 
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A. Yes, i t i s . 

Q. How l o n g do you t h i n k i t w o u l d t a k e t o 

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

r e s p o n s e ? 

A. I t h i n k y o u ' l l be l o o k i n g a t 

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

Q. I s i t y o u r i n t e n t t h a t E x h i b i t No. 18 

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

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

us t o use? 

A. Yes, I f e l t t h a t was a b e t t e r f i t l i n e 

t h r o u g h t h e p o i n t s I t o o k r a t h e r t h a n t h o s e end 

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

Q. The end p o i n t s r e p r e s e n t what, now? 

A. The end p o i n t s a t t h e v e r y end, where 

we had t h a t second d e c l i n e coming down, t h a t ' s 

a f t e r we s h u t i n t h e i n j e c t i o n w e l l s - - I ' m s o r r y , 

t h e p r o d u c e r s w h i c h we c o n v e r t e d t o i n j e c t i o n 

s e r v i c e . 

Q. Okay. 

A. So r e a l l y , any o i l p r o d u c t i o n made f r o m 

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

w e l l s were a l r e a d y making t h a t was swept o v e r 

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

p r o d u c t i o n d e c l i n e c u r v e . 
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Q. Has t h e c o n v e r s i o n work a l r e a d y been 

done on t h e w e l l s ? 

A. Yes, i t has. 

Q. Has t h e f a c i l i t y work been done o u t 

t h e r e ? 

A. I t ' s c o m p l e t e d . 

Q. The f i g u r e s you gave me f o r c a p i t a l 

i n v e s t m e n t s , t h o s e a r e a c c u r a t e , as f a r as what 

you have s p e n t o u t t h e r e ? 

A. Yes. C o r r e c t . The o n l y numbers — t h e 

o n l y d i f f e r e n c e w o u l d be f o r W e l l 416, W e l l 438 

and W e l l 437. Work has n o t been done on t h o s e 

t h r e e w e l l s y e t . That i s j u s t an e s t i m a t e d c o s t . 

Q. Okay. O t h e r t h a n t h e p a t t e r n 

r e d u c t i o n , i s t h e r e a n y t h i n g e l s e t h a t y o u ' r e 

g o i n g t o change i n t e r m s o f i n j e c t i o n or 

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

A n y t h i n g y o u ' r e g o i n g t o change as opposed t o 

what you've done i n t h e p a s t ? 

A. Not f r o m what base case p r o d u c t i o n i s , 

no . 

Q. The i n f i l l d r i l l i n g o c c u r r e d i n 1985, 

d i d you say? 

A. End o f 84. 84 and 85. 

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

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

A. I t h i n k y o u ' l l be l o o k i n g a t 15 t o 20 

y e a r s , d e p e n d i n g on, you know, w h i c h p a t t e r n has 

most r e s e r v e s and w h i c h one has l e s s . 

Q. 15 t o 20 a d d i t i o n a l y e a r s a f t e r t h e 

we l i s were — 

A. Yeah, I b e l i e v e we had u n t i l , I 

b e l i e v e , t o t h e y e a r 2015, so t h a t ' s a b o u t 20 

y e a r s . 

Q. I s t h e 3 0 - p e r c e n t r e c o v e r y f a c t o r g o i n g 

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

A. Not k n o w i n g r e a l l y what t h e 

h e t e r o g e n e i t i e s t h a t w i l l go i n t o e f f e c t , 30 

p e r c e n t i s a good number. When t h e y d i d t h e i r 

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

r e c o v e r y f a c t o r s o f 51 p e r c e n t . That b e i n g j u s t 

on a c o r e , t h o u g h , and k n o w i n g t h a t each o f t h e 

sands come i n , p i n c h i n and p i n c h o u t , we c u t 

t h a t down t o 30 p e r c e n t , w h i c h i s p r e t t y s i m i l a r 

t o what t h e y g o t on some d i s k f l o o d work t h e y 

d i d , w h i c h I b e l i e v e t h e r e s u l t s were 29 p e r c e n t 

r e c o v e r y f a c t o r . 

Q. So t h a t number may v a r y w e l l t o w e l l ? 

A. R i g h t . I t c o u l d go 35 on some w e l l s 
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and 25 on o t h e r s . I t ' s a number t h a t , a t t h e 

p r e s e n t t i m e , no, t h a t ' s n o t s e t i n s t o n e . 

Q. That c o u l d i n c r e a s e o r d e c r e a s e y o u r 

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

A. C o r r e c t . But j u s t f r o m t h e a v a i l a b l e 

d a t a we had, we f e l t t h a t 30 p e r c e n t was a p r e t t y 

v i a b l e number t o use. 

EXAMINER CATANACH: I t h i n k t h a t ' s a l l 

I have o f t h e w i t n e s s . 

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

p r e s e n t a t i o n , Mr. Examiner. 

EXAMINER CATANACH: There b e i n g n o t h i n g 

f u r t h e r i n t h i s c ase, Case 10570 w i l l be t a k e n 

under a d v i s e m e n t . 

(And t h e p r o c e e d i n g s c o n c l u d e d . ) 

i do hereby certify that iha fcr?"- ;::;' 
a complete record cf the pr: - : •' \r-}, In 
the Examiner hear^vof C ^ ; * 
heard by me on ( J & o ^ ^ V x f _ • 

:xarmner 
Oil Conservation 
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