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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

CASE 9810 

EXAMINER HEARING 

IN THE MATTER OF: 

A p p l i c a t i o n o f Yates D r i l l i n g Company 

f o r W a t e r f l o o d P r o j e c t s , Chaves 

C o u n t y , New Mexico 

TRANSCRIPT OF PROCEEDINGS 

BEFORE: MICHAEL E. STOGNER, EXAMINER 

STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 

December 27, 19 89 
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A P P E A R A N C E S 

FOR THE DIVISION: ROBERT G. STOVALL 
A t t o r n e y a t Law 
L e g a l C ounsel t o t h e D i v i s o n 
S t a t e Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 

FOR THE APPLICANT: WILLIAM F. CARR, ESQ. 
Campbell & B l a c k , P.A. 
Post O f f i c e Box 2208 
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HEARING EXAMINER: Th i s h e a r i n q w i l l come 

t o o r d e r . C a l l next case, No. 9810. 

MR. STOVALL: A p p l i c a t i o n of Yates D r i l l i n g 

Company f o r a w a t e r f l o o d p r o j e c t , Chaves County, New 

Mexico. 

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

MR. CARR: May i t please the Examiner, my 

name i s W i l l i a m F. Carr w i t h the law f i r m Campbell & 

Black, P.A., Santa Fe. We re p r e s e n t Yates D r i l l i n g 

Company. 

This case was heard f o u r weeks ago. At 

t h a t t i m e , at the su g g e s t i o n of both counsel and the 

Examiner, Yates was requested t o p r o v i d e n o t i c e t o a l l 

those a f f e c t e d i n t e r e s t owners and su r f a c e owners. 

That has been done. I have an a f f i d a v i t and copies of 

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

r e c e i p t s t h a t I have marked as Yates D r i l l i n g E x h i b i t 

No. A i n t h i s case. I would l i k e t o o f f e r t h a t at 

t h i s time and request t h a t based on the r e c o r d made 

fo u r weeks ago, the case be taken under advisement. 

HEARING EXAMINER: Are t h e r e any other 

appearances or o b j e c t i o n s ? There being none, I w i l l 

accept E x h i b i t A i n Case No. 9810, and these 

a f f i d a v i t s . And, i f t h e r e ' s n o t h i n g e l s e i n Case No. 

9810, t h i s case w i l l be taken under advisement. 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION COMMISSION 

COMMISSION HEARING 

IN THE MATTER OF: Case 9802 
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MR. LeMAY: Case No. 9 8 0 2 . 

MR. STOVALL: 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 f o r an u n o r t h o d o x g a s w e l l l o c a t i o n a n d 

s i m u l t a n e o u s d e d i c a t i o n , Eddy C o u n t y , New M e x i c o . 

MR. LeMAY: C a l l f o r a p p e a r a n c e s i n Case No. 

9802 . 

MR. KELLAHIN: Mr. C h a i r m a n , I'm Tom K e l l a h i n 

o f t h e S a n t a Fe l a w f i r m o f K e l l a h i n , K e l l a h i n & 

A u b r e y . I'm a p p e a r i n g t o d a y on b e h a l f o f M a r a t h o n O i l 

Company i n a s s o c i a t i o n w i t h L a w r e n c e D. G a r c i a . 

Mr. G a r c i a i s a member o f t h e T e x a s a n d New 

M e x i c o B a r , a n d he i s h o u s e c o u n s e l f o r M a r a t h o n and i s 

a s s i s t i n g me i n o u r p r e s e n t a t i o n t o d a y . 

MR. LeMAY: Welcome t o New M e x i c o , Mr. 

G a r c i a . 

MR. GARCIA: T h a n k y o u . 

MR. LeMAY: Than k y o u , Mr. K e l l a h i n . 

A d d i t i o n a l a p p e a r a n c e s ? 

MR. CARR: May i t p l e a s e t h e C o m m i s s i o n , my 

name i s W i l l i a m F. C a r r w i t h t h e l a w f i r m o f C a m p b e l l & 

B l a c k , P.A., o f S a n t a Fe. I r e p r e s e n t O r y x E n e r g y 

Company i n o p p o s i t i o n t o t h e a p p l i c a t i o n . And I h a v e 

t w o w i t n e s s e s . 

MR. LeMAY: Than k y o u , Mr. C a r r . 

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

CUMBRE COURT REPORTING 
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We w i l l t a k e s t a t e m e n t s p r i o r t o c l o s i n g 

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

t e s t i m o n y w i l l r i s e and r a i s e y o u r r i g h t hand and a l l 

be sworn a t once. 

( T h e r e u p o n , t h e w i t n e s s e s 

were d u l y sworn.) 

MR. LeMAY: Thank you. You may be s e a t e d . 

Are we g o i n g t o have o p e n i n g arguments? 

MR. KELLAHIN: Yes, Mr. Chairman. 

MR. LeMAY: Mr. K e l l a h i n . 

MR. KELLAHIN: Thank you, s i r . I ' d l i k e t o 

d i s t r i b u t e , i f I m i g h t , our package o f g e o l o g i c 

d i s p l a y s . The f i r s t e x h i b i t , marked as E x h i b i t No. 1, 

i s a l o c a t o r map w h i c h m i g h t a s s i s t you i n 

u n d e r s t a n d i n g some o f t h e b a s i c f a c t s as we d i s c u s s 

them. 

The s u b j e c t m a t t e r o f t h e case t o d a y i s an 

a p p l i c a t i o n by M a r a t h o n O i l Company f o r an u n o r t h o d o x 

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

c a l l e d t h e I n d i a n B a s i n Upper Penn Gas R e s e r v o i r . 

The p o o l i s l o c a t e d i n Eddy County, New 

Mex i c o . And, as you can see on what w i l l be Mar a t h o n ' s 

E x h i b i t No. 1, t h e t e s t i m o n y w i l l show you we a r e up i n 

th e n o r t h w e s t edge o f t h e p o o l . 

T h i s P e n n s y l v a n i a n gas p r o d u c t i o n r e a l i z e s 
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s i g n i f i c a n t volumes o f gas f r o m some o f t h e w e l l s t h a t 

w e ' l l be d i s c u s s i n g t o d a y . These w e l l s have t h e 

a b i l i t y t o cum. b i l l i o n s o f c u b i c f e e t o f gas, 20 t o 30 

t o 40 BCF. We're t a l k i n g BCF's f o r t h e s e w e l l s . 

The Commission has e s t a b l i s h e d 640 a c r e gas 

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

be l o c a t e d 1650 f r o m t h e s i d e b o u n d a r i e s o f t h e 

s e c t i o n . 

There a r e a number o f u n o r t h o d o x w e l l 

l o c a t i o n s w i t h i n t h e a r e a shown on t h e d i s p l a y . The 

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

E x h i b i t No. 1. And t h a t w i l l be c a l l e d by t h e 

w i t n e s s e s t h e No. 8 W e l l . I t ' s shown on t h e v a r i o u s 

d i s p l a y s as NIBU No. 8. That s i m p l y r e f e r s t o t h e 

N o r t h I n d i a n B a s i n U n i t . 

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

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

o v e r r i d i n g r o y a l t y owners, and a l l t h e w o r k i n g i n t e r e s t 

owners. 

That u n i t o u t l i n e i s shown on t h i s d i s p l a y , 

and i t ' s t h e dashed l i n e t h a t s e p a r a t e s S e c t i o n 8 and 

9, 17 and 16, 16 and 2 1 , and, as you can see, t h e n 

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

t h e u n i t . 

We're g o i n g t o be t a l k i n g a b o u t a number o f 
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t h i n g s , one o f w h i c h i s t h e f a c t t h a t t h e No. 5 W e l l i n 

t h e u n i t , w h i c h i s shown by t h e symbol h e r e i n S e c t i o n 

9, t h a t w e l l l o c a t i o n i s 1815 f e e t f r o m t h e s o u t h l i n e , 

1752 f e e t f r o m t h e e a s t l i n e . I t f a l l s w i t h i n t h i s 

s q u a r e , w h i c h i s t h e s q u a r e t h a t you c o u l d d r i l l a w e l l 

a t a s t a n d a r d l o c a t i o n . 

The t e s t i m o n y w i l l show you t h a t t h a t w e l l i s 

damaged. T h e y ' r e h a v i n g d i f f i c u l t y c o n t i n u i n g t o 

pr o d u c e t h e w e l l , and t h e y seek t o r e p l a c e i t . The 

t a s k f o r t h e t e c h n i c a l p e o p l e o f Ma r a t h o n t h e n was t o 

f i n d t h e b e s t l o c a t i o n w i t h i n S e c t i o n 9 f o r t h e 

r e p l a c e m e n t w e l l . 

And what t h e y d i d was t o t a k e a d v a n t a g e o f 

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

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

1650 f e e t f r o m t h e w e s t e r n b o u n d a r y , w h i c h h o n o r s t h e 

west s i d e b o u n d a r y s e t b a c k , b u t t o l o c a t e t h e w e l l 330 

f e e t f r o m t h e s e c t i o n l i n e t h a t s e p a r a t e s S e c t i o n 9 

f r o m 16. 

The 330 e n c r o a c h e s upon t h i s i n t e r i o r 

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

u n i t . The o n l y o p e r a t o r o r i n t e r e s t owner i n t h i s a r e a 

t o o b j e c t has been Oryx. 

Oryx c o n t r o l s t h e s p a c i n g u n i t i n 17. They 

have t h e i r No. 1 E n f i e l d w e l l down h e r e i n S e c t i o n 17. 
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I t i s a t an u n o r t h o d o x w e l l l o c a t i o n 1980 f e e t f r o m t h e 

west l i n e , 660 f r o m t h e s o u t h l i n e o f t h a t . 

T h i s i s a case, I t h i n k , o f f i r s t i m p r e s s i o n , 

c e r t a i n l y f o r t h i s Commission, t h a t i s , what t o do, i f 

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

w o r k i n g i n t e r e s t owner t o t h e u n o r t h o d o x l o c a t i o n . 

You have h e a r d a number o f cas e s , you and t h e 

Ex a m i n e r s , where t h e p a r t i e s i n t h e p o s i t i o n o f t h e 

owners i n 16 w o u l d o b j e c t because o f t h e d i r e c t i m p a c t 

on t h a t l o c a t i o n f o r t h e i n t e r e s t owners h e r e . 

B u t , as b e s t I can d e t e r m i n e , t h i s Commission 

has n o t a d d r e s s e d t h e u n i q u e q u e s t i o n r e p r e s e n t e d by 

t h e s e f a c t s o f where you have u n i t o p e r a t i o n , t h e 

encroachment i s t o w a r d s t h e i n t e r i o r b o u n d a r y o f t h e 

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

o f f s e t . 

The g e o l o g i c t e s t i m o n y w i l l d e m o n s t r a t e t o 

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

l o c a t i o n because o f a c o m b i n a t i o n o f s t r u c t u r e and 

s t r a t i g r a p h y . 

The g e o l o g i c t e s t i m o n y w i l l show you t h a t i t 

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

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

T here i s a g a s - w a t e r c o n t a c t t o d e a l w i t h 

t h a t t h e w i t n e s s e s w i l l d i s c u s s . There i s s t r u c t u r a l 
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s i g n i f i c a n c e i n t h i s a r e a . As we move f r o m e a s t t o 

we s t , we g a i n s t r u c t u r e . 

There i s a l s o a s i g n i f i c a n t s t r a t i g r a p h i c 

p r o b l e m t o d e a l w i t h i n t h i s r e s e r v o i r . The g e o l o g i s t s 

w i l l t a l k t o you about t h e l o c a t i o n o f a 1ime-do 1 o m i t e 

t r a n s i t i o n . 

They w i l l show t h e l i m e - d o l o m i t e t r a n s i t i o n 

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

c r o s s - s e c t i o n s 9 and 17. 

The d i f f i c u l t y w i t h t h a t do 1 o m i t e - 1 i m e 

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

l i m e , t h i s t e s t i m o n y i s t h a t you d i m i n i s h t h e a b i l i t y 

t o r e c o v e r t h e s i g n i f i c a n t gas i n t h e s e c t i o n . 

I n a d d i t i o n , we're g o i n g t o p r e s e n t t o you 

e n g i n e e r t e s t i m o n y . We have modeled t h i s r e s e r v o i r . 

The e n g i n e e r i n g e x p e r t t h a t has done t h e r e s e r v o i r 

s i m u l a t i o n w i l l t e s t i f y b e f o r e you. 

He w i l l q u a n t i f y f o r you t h e f a c t t h a t t h e r e 

i s s i g n i f i c a n t a d d i t i o n a l gas t o be r e c o v e r e d a t t h e 

u n o r t h o d o x l o c a t i o n t h a t c a n n o t be r e c o v e r e d a t t h e 

s t a n d a r d l o c a t i o n . 

A g a i n , we're t a l k i n g i n m a g n i t u d e s o f BCF's. 

Gives them an o p p o r t u n i t y t h e n t o r e c o v e r a d d i t i o n a l 

gas t h a t m i g h t n o t o t h e r w i s e be r e c o v e r e d i f t h e y ' r e 

c o m p e l l e d t o go t o a more s t a n d a r d l o c a t i o n . 
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I n a d d i t i o n , he w i l l t e l l you r e g a r d l e s s o f 

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

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

no i m p a c t on t h e c o r r e l a t i v e r i g h t s o f Oryx. The 

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

s e c t i o n w i l l n o t change. 

I n a d d i t i o n , we w i l l t a l k t o you w i t h a n o t h e r 

e n g i n e e r a b o u t what o c c u r r e d w i t h t h e No. 5 w e l l t h a t , 

i n f a c t , i s damaged and i s no l o n g e r s u i t a b l e t o 

r e c o v e r t h e r e m a i n i n g r e s e r v e s . I ' l l p r e s e n t t o you a 

l a n d man t h a t w i l l v e r i f y t h e o w n e r s h i p f o r you so 

y o u ' l l have t h a t i n t h e r e c o r d . 

And, f i n a l l y , i f you want t o d i s c u s s t h e 

p o s s i b i l i t y o f a p e n a l t y , w h i c h we're opposed, we have 

an e n g i n e e r i n g w i t n e s s t h a t has examined t h e i s s u e s of 

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

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

d r i l l i n g . 

T h a t , i n essence, g e n t l e m e n , i s t h e 

p r e s e n t a t i o n o f our case. We t h i n k t h a t t h e b a s i c 

i s s u e s t h a t you must f i n d , one, p r e v e n t i o n o f waste and 

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

i n v o l v e d i n t h i s case. 

The w aste q u e s t i o n , t h e p r e v e n t i o n o f t h a t i s 

a b u n d a n t l y c l e a r , we t h i n k , w i t h our p r o o f t h a t t h e 
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u n o r t h o d o x l o c a t i o n p r e v e n t s w a s t e . We g e t a d d i t i o n a l 

gas r e c o v e r y a t t h e u n o r t h o d o x l o c a t i o n t h a t we ca n n o t 

o t h e r w i s e r e c o v e r . 

The c o r r e l a t i v e r i g h t s q u e s t i o n , I t h i n k , i s 

fra m e d o n l y i n s o f a r as we a f f e c t Oryx. And our 

t e s t i m o n y i s t h a t t h e r e i s no m a t e r i a l i m p a c t on t h e i r 

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

And we want t h e o p p o r t u n i t y t o e n j o y t h e 

f l e x i b i l i t y o f u n i t o p e r a t i o n t o move t h i s t o t h e 

optimum l o c a t i o n w i t h i n t h e u n i t t h a t w i l l a v o i d t h e 

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

our s h a r e o f gas i n t h i s r e s e r v o i r . 

Thank you. 

MR. LeMAY: Thank y o u , Mr. K e l l a h i n . 

Mr. C a r r . 

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

a l s o i n t e n d t o use Mar a t h o n ' s E x h i b i t No. 1 i n 

o u t l i n i n g f o r you what we p e r c e i v e t o be t h e i s s u e s you 

w i l l be asked t o d e c i d e i n t h i s case. 

Oryx Energy Company i s b e f o r e you because o f 

a c o r r e l a t i v e r i g h t s p r o b l e m . As Mr. K e l l a h i n p o i n t e d 

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

q u a r t e r o f S e c t i o n 9, and Oryx i s a w o r k i n g i n t e r e s t 

owner i n 8 and owns 50 p e r c e n t o f t h e w o r k i n g i n t e r e s t 

owner and o p e r a t e s S e c t i o n 17, a t r a c t t o w a r d whom t h i s 
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w e l l i s b e i n g l o c a t e d . 

We b e l i e v e t h a t because o f t h e u n o r t h o d o x 

l o c a t i o n , an a d v a n t a g e i s b e i n g g a i n e d on our i n t e r e s t s 

i n S e c t i o n 17 and t h a t i f you were t o c a r r y o u t y o u r 

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

a p p l i c a t i o n w i l l have t o be d e n i e d o r a r e a s o n a b l e 

p e n a l t y imposed. 

Mr. K e l l a h i n n o t e d t h i s was t h e I n d i a n B a s i n 

Upper P e n n s y l v a n i a n Gas P o o l . T h i s Commission and t h e 

D i v i s i o n have s e t r u l e s f o r t h e p o o l , s p e c i a l r u l e s 

t h a t because o f t h e l a r g e a r e a s t h a t can be p r o d u c e d by 

one w e l l p r o v i d e t h a t t h i s p o o l i s d e v e l o p e d on 

640 - a c r e s p a c i n g . 

And i t s e t s — i t p r e s c r i b e s a s e t b a c k o f 650 

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

p r o r a t i o n u n i t . T h a t ' s because o f t h e n a t u r e o f t h i s 

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

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

Now, M a r a t h o n o p e r a t e s a u n i t . The bound a r y 

of t h e u n i t i s s e t o u t . And t h e y ' r e s a y i n g we w o u l d 

l i k e t h e f l e x i b i l i t y t h a t you can d e r i v e f r o m u n i t 

o p e r a t i o n s . And s u r e l y t h e y s h o u l d be e n t i t l e d t o 

f 1 e x i b i 1 i t y . 

T h a t comes f r o m t h e f a c t t h a t t h e y have 

e n t e r e d a v o l u n t a r y u n i t . But a v o l u n t a r y does n o t 
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o v e r r i d e p o o l r u l e s . And j u s t because t h e y have f o r m e d 

a v o l u n t a r y u n i t does n o t g i v e them t h e r i g h t t o 

e n c r o a c h and d r a i n r e s o u r c e f r o m us. 

And t h a t i s t h e p r o b l e m t h a t we a r e b r i n g i n g 

t o you h e r e t o d a y . Mr. K e l l a h i n , I b e l i e v e , p o i n t e d 

o u t t h a t t h e No. 5 W e l l has e n c o u n t e r e d m e c h a n i c a l 

p r o b l e m s . And what M a r a t h o n wants i s t o d r i l l a 

r e p l a c e m e n t w e l l . But i f you l o o k a t t h e i r E x h i b i t No. 

1, you can see t h a t t h e y a r e i n t h e e x t r e m e 

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

l o c a t i o n s can be d r i l l e d i n t h i s s e c t i o n . 

They want t o d r i l l a r e p l a c e m e n t w e l l , n o t i n 

c l o s e p r o x i m i t y t o t h i s w e l l , n o t even 1800 f e e t 

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

go o u t s i d e what i s a u t h o r i z e d by t h e p o o l r u l e s , and 

t h e y want t o come down and move t o w a r d us i n 17 and 

d r i l l a w e l l and t h e y want t o come b e f o r e you t o d a y , 

and t h e y a r e coming b e f o r e you t o d a y , and a s k i n g you t o 

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

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

t h e p o o l r u l e s . 

We're a s k i n g you t o p u t meaning i n t o t h e p o o l 

r u l e s and e n f o r c e them. T h i s i s n o t t h e f i r s t t i m e t h e 

q u e s t i o n o f u n o r t h o d o x l o c a t i o n s has been c a l l e d 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 . I t ' s n o t even t h e f i r s t 
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t i m e t h i s q u e s t i o n has come up t h i s y e a r . 

For i m m e d i a t e l y o f f s e t t i n g i n S e c t i o n 8 i s an 

u n o r t h o d o x l o c a t i o n i n t h i s r e s e r v o i r . T h i s w e l l was 

p r o p o s e d by Santa Fe E x p l o r a t i o n i n March o f t h i s 

y e a r . And who opposed i n t h a t case? M a r a t h o n . 

M a r a t h o n opposed, and when t h a t l o c a t i o n was 

a p p r o v e d , a 60 p e r c e n t p e n a l t y was imposed because t h e y 

i n s i s t e d on i t and i t was an a g r e e d - t o p e n a l t y . 

And so when you a p p r o v e t h i s a p p l i c a t i o n , 

when an o f f s e t t i n g o p e r a t o r was moving t o w a r d them, 

t h e y i n s i s t e d on o b t a i n i n g a 60 p e r c e n t p e n a l t y . Now, 

th e shoe i s on t h e o t h e r f o o t , and t h e y say no p e n a l t y 

a t a l l i s a p p r o p r i a t e . 

And we a r e g o i n g t o p r e s e n t t e s t i m o n y t o d a y 

t h a t i s g o i n g t o e s t a b l i s h t h a t i f t h e y i n s i s t on t h i s 

l o c a t i o n and r e f u s e t o go back and d r i l l a t a s t a n d a r d 

l o c a t i o n , t o c a r r y o u t y o u r d u t i e s , what you must do i s 

impose a r e a s o n a b l e p e n a l t y . 

We're g o i n g t o ask you t o deny t h e 

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

w i t h an a p p l i c a t i o n f o r u n o r t h o d o x l o c a t i o n and s a y i n g 

no p e n a l t y . 

But when l o c a t i o n s a r e a v a i l a b l e a t s t a n d a r d 

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

r e s e r v e s under t h e t r a c t , we t h i n k t h a t ' s what you 
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s h o u l d r e q u i r e . 

I f , however, you r e q u i r e a p e n a l t y , we're 

g o i n g t o ask you t o impose a s u b s t a n t i a l one. There i s 

a 60 p e r c e n t p e n a l t y i n S e c t i o n 8. The Examiner 

imposed an 80 p e r c e n t p e n a l t y on t h i s w e l l when we 

a r g u e d t h i s t o him. 

And we're g o i n g t o ask you t o a l s o impose a 

s e v e r e p e n a l t y because i f you do n o t , we s u b m i t you a r e 

g o i n g t o be i g n o r i n g t h e dynamics o f t h e r e s e r v o i r , t h e 

w a t e r d r i v e . You're g o i n g t o be i g n o r i n g t h e geom e t r y 

of t h e r e s e r v o i r . You're g o i n g t o be i g n o r i n g t h e p o o l 

r u l e s . 

And we s u b m i t t h a t u n l e s s you e i t h e r deny 

t h i s a p p l i c a t i o n o r impose a p e n a l t y , you w i l l be 

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

MR. LeMAY: Mr. K e l l a h i n . 

Thank you, Mr. C a r r . 

MR. KELLAHIN: Thank y o u , Mr. Chairman I 

w o u l d l i k e t o c a l l a t t h i s t i m e Mr. E r i c C a r l s o n . 

ERIC CARLSON, 

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

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

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

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 w o r k i n g f o r M a r a t h o n O i l Company. 

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

o c c a s i o n s 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 , Mr. 

C a r l s o n ? 

A. Yes, s i r . 

Q. Would you summarize f o r us what has been y o u r 

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

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

s c i e n c e s f r o m C o r n e l l U n i v e r s i t y i n 1982. S i n c e t h a t 

t i m e I worked as an e x p l o r a t i o n g e o l o g i s t i n t h e G u l f 

of Mexico f o r M a r a t h o n f o r two y e a r s . 

I was t h e n t r a n s f e r r e d t o L a f a y e t t e , 

L o u i s i a n a , t o work as a de v e l o p m e n t g e o l o g i s t f o r t h e 

G u l f C oast. And t h e n i n t h e m i d d l e o f 1987, I came o u t 

t o t h e Permian B a s i n t o work as a deve l o p m e n t g e o l o g i s t 

f o r M a r a t h o n i n t h e Permian B a s i n . 

Q. Would you s p e c i f i c a l l y summarize y o u r 

e x p e r i e n c e w i t h r e g a r d s t o t h e I n d i a n B a s i n Upper Penn 

Gas P o o l i n Eddy County, New Mexico? 

A. For ab o u t t h e p a s t y e a r - a n d - a - h a 1 f , when we 

were p r e p a r i n g f o r h e a r i n g s , I have been t h e g e o l o g i s t 

t h a t has h e l p e d t o p r e p a r e t h e e x h i b i t s , t o r e v i e w 

p r e v i o u s work, and t o r e v i s e i t where n e c e s s a r y . 
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Q. You have p r e p a r e d g e o l o g i c i n t e r p r e t a t i o n s 

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

a p p l i c a t i o n f o r t h e u n o r t h o d o x l o c a t i o n o f S e c t i o n 9? 

A. Yes, s i r . 

Q. Have you k e p t y o u r s e l f aware o f and i n f o r m e d 

on a d d i t i o n a l a c t i v i t i e s w i t h i n t h e p o o l ? 

A. Yes, s i r . 

Q. And have you i n c o r p o r a t e d i n t o y o u r g e o l o g i c 

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

t h a t has been o b t a i n e d f r o m t h e w e l l s d r i l l e d i n 

S e c t i o n 8 t h a t o f f s e t S e c t i o n 9? 

A. Yes, s i r . 

Q. L e t me show you what i s marked as E x h i b i t No. 

1, Mr. C a r l s o n , and t h a t i s t h e l o c a t o r d i s p l a y . B o t h 

Mr. C a r r and I have d e s c r i b e d i t i n our o p e n i n g 

comments. But f o r t h e r e c o r d , w o u l d you t a k e a moment 

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

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

t h i s h e a r i n g w h i c h shows s e v e r a l i n t e r e s t i n g i t e m s : 

F i r s t o f a l l , t h e N o r t h I n d i a n B a s i n U n i t , w h i c h i s 

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

h a c h u r e d b o r d e r , i n c l u d e s a l l o f S e c t i o n 16, S e c t i o n 9, 

S e c t i o n 10, 1 1 , and 2, t h e s o u t h h a l f o f S e c t i o n s 4 and 

3, t h e n o r t h h a l f o f S e c t i o n 15, and Township 21 So u t h , 

Range 2 3 E a s t . 
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So t h a t , as we s a i d p r e v i o u s l y , t h a t 

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

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

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

w h i c h w e ' l l be s p e a k i n g o f d u r i n g our t e s t i m o n y . There 

a r e two w e l l s i n S e c t i o n 18, t h e Bunnel F e d e r a l No. 1 

and r e p l a c e m e n t w e l l , No. 2 W e l l , Oryx's E n f i e l d W e l l , 

t h e No. 1 West I n d i a n B a s i n , f i r s t d r i l l e d by E n f i e l d 

b u t t h e n o p e r a t e d by Oryx. 

W e ' l l be d i s c u s s i n g t h e I n d i a n B a s i n W e l l 6 

f o u n d i n S e c t i o n 4. W e ' l l be d i s c u s s i n g t h e Santa Fe 

E x p l o r a t i o n W e l l , t h e No. 1 I n d i a n B a s i n W e l l , d r i l l e d 

i n t h e s o u t h e a s t c o r n e r o f S e c t i o n 8. 

And t h e r e a r e s e v e r a l o t h e r w e l l s f r o m w h i c h 

we e x t r a c t e d datums f o r our s t r u c t u r a l maps and o t h e r 

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

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

Mr. C a r l s o n ? 

A. I t ' s c u r r e n t l y on 64 0 - a c r e s p a c i n g . 

Q. And s t a n d a r d w e l l l o c a t i o n s a r e t o be l o c a t e d 

where w i t h i n t h e s e c t i o n ? 

A. W e l l , t h e p r a c t i c e and r u l e has been t o s e t 

back f r o m a l e a s e b o u n d a r y 1650 f e e t f r o m a s e c t i o n 

b o u n d a r y . So we've t a k e n t h e o p p o r t u n i t y t o show you 

i n S e c t i o n 9 where t h a t 1 6 5 0 - f o o t s e t b a c k i s . T h a t ' s 
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what t h i s s q u a r e d e f i n e s h e r e . 

Q. Show us, i f you w i l l , on t h i s d i s p l a y t h e 

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

f r o m t h o s e p o o l r u l e s . 

A. Okay. W e l l , f o r one, we have t h e E n f i e l d 

W e i l , t h e No. 2 Bunnel F e d e r a l . We have t h e w e l l i n 

S e c t i o n 17 t h a t Oryx o p e r a t e s . 

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

few on t h i s map, f o r i n s t a n c e , t h i s one i n S e c t i o n 23, 

t h a t were d r i l l e d p r i o r t o u n i t i z a t i o n and we're 

i n t e r e s t e d — excuse me — p r i o r t o t h e e s t a b l i s h m e n t 

o f f i e l d r u l e s — and we're i n t e r e s t e d i n deeper 

h o r i z o n s . So t h e y were g o i n g f o r t h e more h e r e . 

So t h a t one a l s o i s u n o r t h o d o x . 

Q. When we l o o k a t S e c t i o n 8, t h e r e a r e some d r y 

h o l e s shown i n t h a t s e c t i o n . I n f a c t , t h e r e a r e t h r e e 

d r y h o l e s , a r e t h e r e n o t ? 

A. Yes, s i r . 

Q. Are t h o s e a l l w e l l s t h a t were d r i l l e d t o t h e 

upper Penn Gas Pool? 

A. They a l l p e n e t r a t e d t h a t h o r i z o n . 

Q. Which i s t h e l a s t o f t h o s e w e l l s t o be 

a t t e m p t e d i n t h a t s e c t i o n ? 

A. The most r e c e n t w e l l t o be d r i l l e d i n S e c t i o n 

8, d r i l l e d i n t h e summer o f t h i s l a s t 1989 ye a r i s t h e 
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No. 1 I n d i a n B a s i n , t h e o p e r a t o r , Santa Fe 

E x p l o r a t i o n . 

Q. L e t ' s go t o y o u r s t r u c t u r e map, Mr. C a r l s o n . 

L e t me d i r e c t y o u r a t t e n t i o n now t o E x h i b i t No. 2, Mr. 

C a r l s o n , w h i c h i s i d e n t i f i e d as M a r a t h o n S t r u c t u r e 

Map. I s t h i s a map t h a t you p r e p a r e d ? 

A. Yes. 

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

map, and i s i t c u r r e n t and a c c u r a t e , t o t h e b e s t o f 

yo u r k n o w l e d g e , based upon c u r r e n t i n f o r m a t i o n ? 

A. Yes, s i r . 

Q. Has s t r u c t u r e p l a y e d a p a r t i n y o u r d e c i s i o n 

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

S e c t i o n 9? 

A. Yes, s i r . 

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

you've used t o c o n s t r u c t t h e s t r u c t u r e on f o r t h e upper 

Penn Gas P o o l t h a t we're s e e i n g h e r e . 

A. The marker i s a s t r a t i g r a p h i c datum t h a t 

r e p r e s e n t s a g e o l o g i c t i m e l i n e . S omething v e r y 

i n t e r e s t i n g a b o u t t h e upper Penn R e s e r v o i r i s t h a t i t 

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

complex. 

And as do many o f t h e c a r b o n a t e r e e f t r e n d s 

i n Eddy County, t h i s p a r t i c u l a r c a r b o n a t e r e e f t r e n d 
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s t r i k e s s o u t h w e s t t o n o r t h e a s t . 

So what we f i n d i s t h a t , i n f a c t , t h e r e i s a 

s l i g h t p r o g r a d a t i o n on t h e o r d e r o f about 50 f e e t f r o m 

t h i s end o f t h e f i e l d , up h e r e i n t h e n o r t h w e s t c o r n e r , 

down t o Township 22 S o u t h , 24 E a s t , down h e r e a b o u t 

f i v e , s i x m i l e s t h i s way. T h e r e ' s a b o u t 50 f e e t o f 

p r o g r a d a t i o n . 

So t h e v e r y t o p o f t h e upper Penn, w h i c h t h i s 

C i s c o Map i s made on, i s a c t u a l l y b a c k - r e a c h , a b o u t 50 

f e e t o f b a c k - r e a c h . W e ' l l v e r i f y t h a t w i t h o u r 

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

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

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

Q. Have you been a b l e t o s a t i s f y y o u r s e l f t h a t 

t h e use o f t h a t datum p o i n t i s an a c c u r a t e and r e l i a b l e 

p o i n t on w h i c h t h e n t o c o n s t r u c t t h e s t r u c t u r e map? 

A. Yes, s i r . 

Q. D e s c r i b e f o r us t h e c o n t r o l p o i n t s you have 

u t i l i z e d t h a t a r e m a t e r i a l t o you as you map t h e 

s t r u c t u r e s p e c i f i c a l l y w i t h i n S e c t i o n 9. 

A. Sure. We've gone t o t h e w e l l l o g s , and we've 

l o o k e d a t t h e t o p o f t h e C i s c o i n S e c t i o n 9. We've 

p i c k e d a s u b s u r f a c e datum t h e r e . We have done t h a t 

s i m i l a r l y f o r a l l t h e o t h e r w e l l s . And I ' v e gone back 

a g a i n s i n c e t h e p r e v i o u s t e s t i m o n y and checked them a l l 
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a g a i n . 

What I w o u l d t e l l y ou ab o u t t h e s t r u c t u r e i s 

t h i s . We can see a somewhat s u b t l e d i p , a 2-degree d i p 

a c r o s s f r o m west t o e a s t i n t h i s a r e a , a p p r o x i m a t e l y 

200 f e e t p e r m i l e , o r 2-degree d i p . 

We can see a l a r g e b o u n d i n g f a u l t o v e r h e r e . 

T h i s f a u l t has a t h r o w a b o u t 400 o r 500 f e e t , w h i c h i s 

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

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

ac cumu1at i on. 

We can see, as w e l l , two w a t e r c o n t a c t l i n e s , 

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

n o r t h - s o u t h f r o m S e c t i o n 2 t h r o u g h S e c t i o n 1 1 , s l i g h t 

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

S e c t i o n s 13 and 24 o f Township 21 S o u t h , Range 23 

E a s t . 

What we've a l s o f o u n d f r o m o u r p r o d u c t i o n 

e x p e r i e n c e a f t e r a p p r o x i m a t e l y a l i t t l e more t h a n 20 

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

has been encroachment o f w a t e r i n t o our r e s e r v o i r such 

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

a p p r o x i m a t e l y t h e e a s t s e c t i o n l i n e o f S e c t i o n 3 

t h r o u g h S e c t i o n 10 and 15, and a s l i g h t d e v i a t i o n 

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

23 . 
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What we have f o u n d i s t h a t t h e r e i s a 

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

i f you w i l l , u p - d i p i s t o t h e west and down-dip i s t o 

t h e e a s t ; t h a t w a t e r i n f l u x i s s l o w l y coming i n f r o m 

t h e e a s t . 

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

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

r e p l a c e m e n t w e l l i n S e c t i o n 9? 

A. Yes, s i r . 

Q. I n u t i l i z i n g t h e s t r u c t u r a l i n f o r m a t i o n you 

have now i n t e r p r e t e d , why d i d you choose t h e p a r t i c u l a r 

l o c a t i o n shown on t h e d i s p l a y , 330 f r o m t h e s o u t h l i n e , 

1650 f r o m t h e west l i n e o f S e c t i o n 9? 

A. L e t me say f o r t h e r e c o r d , f i r s t , t h a t i n 

c h o o s i n g t h e l o c a t i o n , we l o o k e d a t two main 

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

s t r a t i g r a p h y . 

F i r s t , w e ' l l t a l k a b o u t t h e s t r u c t u r e . Now, 

as I ' v e shown y o u , t h e s t r u c t u r e d i p s t o t h e e a s t , and 

we've seen w a t e r i n f l u x i n 20 y e a r s o f a p p r o x i m a t e l y a 

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

w i l l , f r o m t h e o r i g i n a l g a s - w a t e r c o n t a c t . Seen t h a t 

i n a b o u t 20 y e a r s . 

Now, we're now asked t o f i n d r e p l a c e m e n t f o r 

t h e w e l l i n S e c t i o n 9. So, o b v i o u s l y , we w o u l d n ' t want 
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t o go e a s t o f t h e r e because we're g e t t i n g c l o s e r t o t h e 

d i r e c t i o n i n w h i c h t h a t w a t e r e ncroachment i s coming 

up . 

So we want t o come t o t h e w e s t e r n m o s t 

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

l o n g e r -- o r , excuse me, — t h e f u r t h e r west we go, t h e 

l o n g e r we can p r o d u c e t h i s w e l l , keep i t g o i n g l o n g e r , 

i f y ou w i l l , and r e c o v e r t h e gas f r o m t h e s e c t i o n . 

I f we were t o d r i l l a w e l l , say, i n t h e 

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

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

up and we'd l o s e t h i s w e l l , we'd w a t e r o u t . 

We s t i l l have gas i n t h i s p a r t o f t h e 

s e c t i o n , and we'd end up h a v i n g t o d r i l l a w e l l up h e r e 

e v e n t u a l l y anyway p r o b a b l y t o r e c o v e r s o m e t h i n g l i k e 

t h a t q u a r t e r - s e c t i o n w o r t h o f gas. 

So what we want t o do i s we want t o d r i l l 

t h a t w e l l now and d r i l l one w e l l , p r e v e n t w a s t e by 

coming as f a r u p - d i p as we can. 

Q. I n e x a m i n i n g o n l y t h e s t r u c t u r e , Mr. C a r l s o n , 

do you a c h i e v e o r s a t i s f y t h a t c r i t e r i a i n s t r u c t u r a l 

p o s i t i o n by g o i n g t o t h e c l o s e s t s t a n d a r d l o c a t i o n 1650 

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

A. I b e l i e v e i t i s f a i r t o say, b u t i f s t r u c t u r e 

were t h e o n l y c o n s i d e r a t i o n h e r e t h a t , y e s , I c o u l d 
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recommend d r i l l i n g a w e l l t o t h e s o u t h w e s t c o r n e r o f 

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

Q. L e t ' s t a l k a b o u t t h e s t r u c t u r e s e p a r a t e and 

a p a r t now. W i t h i n t h e rang e o f i n t e r p r e t a t i o n o f a 

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

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

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

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

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

A. I b e l i e v e t h a t t h a t w o u l d be an u n r e a s o n a b l e 

i n t e r p r e t a t i o n -- excuse me -- t h a t w o u l d be an 

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

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

nose i n h e r e . 

Some p e o p l e m i g h t do i t i f you were -- oh, 

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

Q. T h a t ' s what I'm t a l k i n g a b o u t . I n t e r m s o f 

c o n t o u r i n g s t y l e s , can you honor t h e d a t a and c r e a t e a 

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

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

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

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

A. W e l l , you c o u l d honor i t , b u t i t w o u l d be a 

more c o m p l i c a t e d p i c t u r e i n an a r e a where we have 

p r e t t y smooth, j u s t 2-degree d i p . I f we were t o p u t a 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 5 

1 6 

17 

18 

19 

20 

21 

2 2 

23 

24 

25 

28 

nose i n h e r e , you w o u l d be a d d i n g a c o m p l i c a t i o n f o r 

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

I f y ou l o o k a t t h e w e l l i n S e c t i o n 7 and 8 

and some o f t h e s e o t h e r w e l l s and l o o k a t t h e c o n t o u r 

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

You w o u l d be i n v e n t i n g t h i n g s , I guess, i f you were t o 

choose t o p u t a nose i n h e r e . 

Q. L e t ' s go t o t h e s t r a t i g r a p h i c i n t e r p r e t a t i o n 

now, Mr. C a r l s o n . 

A. Yes, s i r . 

Q. L e t me have you i d e n t i f y what we've marked as 

E x h i b i t No. 3. 

A. E x h i b i t No. 3 i s a map s h o w i n g t h e l i t h o l o g y , 

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

p o r t i o n o f Township 21 S o u t h , Range 23 E a s t . So we 

have p u t on h e r e -- i t ' s more a d e s c r i p t i o n o f what t h e 

r o c k i s r a t h e r t h a n s a y i n g t h a t . 

What we see, f i r s t o f a l l , a r e t h e c e r t a i n --

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

west h e r e t h e f a u l t l o c a t e d o v e r h e r e . Then I ' v e shown 

s e v e r a l l i n e s . 

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

have, we have a s t r i p e t h a t , i f I can d e s c r i b e , i s a 

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

w e ' l l c a l l a r a c i n g s t r i p e , a c r o s s f r o m S e c t i o n 4, down 
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t h r o u g h S e c t i o n 9 and 8 and 17 and S e c t i o n 18. 

T h i s s t r i p e r e p r e s e n t s t h e edge o f t h e 

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

e s t a b l i s h e d by s e v e r a l t e s t s . 

Q. L e t ' s s t o p f o r a moment and have you d e s c r i b e 

t h e d a t a t h a t has, i n y o u r o p i n i o n , s a t i s f i e d t h e 

c r i t e r i a f o r e s t a b l i s h i n g t h a t as t h e edge o f t h e 

r e s e r v o i r . 

A. Okay. W e l l , t h e p r i n c i p a l d a t a i s w h e t h e r 

p e o p l e d e c i d e d t o c o m p l e t e w e l l s and make economic 

w e l l s . For i n s t a n c e , i n t h e s o u t h e a s t c o r n e r o f 

S e c t i o n 8, a r e c e n t w e l l , a 1987 w e l l , w i t h v e r y good 

new l o g s , t h e y were modern l o g s , s u i t e . 

They a c t u a l l y DST'd i n i n t e r v a l . They d r i l l 

stem t e s t e d an i n t e r v a l i n S e c t i o n 8 i n t h e Upper 

Penn. And what t h e y f o u n d was t h e y had no gas p r e s s u r e 

t h e r e . They r e c o v e r e d o n l y 200 f e e t o f mud b u t saw no 

gas . 

So t h e r e was no p r o d u c t i o n o u t o f S e c t i o n 8. 

And t h e p e o p l e i n Santa Fe E x p l o r a t i o n d e c i d e d t o 

abandon t h e w e l l , d r y h o l e . 

S i m i l a r l y , we can l o o k a t S e c t i o n 7 a t a d r y 

h o l e . A l s o , d r i l l e d t h r o u g h and e v a l u a t e d t h e upper 

Penn. A l s o , t h e Odessa N a t u r a l p e o p l e came i n . And 

E n f i e l d , much e a r l i e r , a l s o d r i l l e d two o t h e r w e l l s i n 
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S e c t i o n 8. 

Now, on t h e o t h e r hand, what e s t a b l i s h e s t h e 

o t h e r s i d e ? W e l l , we have a w e l l i n S e c t i o n 4 t h a t 

p r o d u c e d h a l f a BCF. 

Q. The o t h e r s i d e , y o u ' r e meaning t h e t r a n s i t i o n 

f r o m t h e l i m e t o t h e d o l o m i t e ? 

A. No. We're n o t t h e r e y e t . I'm s t i l l 

e s t a b l i s h i n g t h i s r e s e r v o i r l i m i t . I ' v e shown you some 

d r y h o l e s on t h i s s i d e . We have some p r o d u c t i o n e a s t 

o f t h a t l i n e t h a t t e l l s us we're i n t h e r e s e r v o i r . 

For i n s t a n c e , i n S e c t i o n 4, t h i s w e l l , t h e 

I n d i a n B a s i n , t h e No. 6 W e l l , N o r t h I n d i a n B a s i n , 

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

any method, b u t p e r h a p s a p a y o u t . T h ere's a l i t t l e 

r e s e r v o i r t h e r e ; i t ' s j u s t n o t v e r y good. 

Q. Give us some r e f e r e n c e f o r t h e t y p e o f 

t h a t -- how t h a t w e l l compares t o t h e q u a l i t y o f t h e 

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

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

A. Okay. W e l l , f o r i n s t a n c e , t h e w e l l on 

S e c t i o n 5, i f I'm n o t m i s t a k e n , has been 30 b i l l i o n 

c u b i c f e e t , p l u s o r mi n u s , 2 o r 3 b i l l i o n f e e t o f gas. 

So once you g e t s o u t h e a s t o f t h i s 

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

have drawn f o r you, you g e t s i g n i f i c a n t l y b e t t e r 
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r e c o v e r i e s . 

I n f a c t -- I ' l l j u s t t a k e t h i s l i n e a l i t t l e 

f u r t h e r -- i t s t a r t s on o u r d i s p l a y i n t h e n o r t h e a s t 

c o r n e r o f S e c t i o n 4, r u n s t h r o u g h a p p r o x i m a t e l y t h e 

c e n t e r o f S e c t i o n 9, c l i p s 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 9, we b e l i e v e , comes a c r o s s t h e n o r t h e r n h a l f 

o f S e c t i o n 17, and o n t o t h e f a u l t i n S e c t i o n 18, p l u s 

o r mi nus. 

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

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

v e r y l i t t l e gas. The b e s t one t o d a t e has been one 

t h a t p r o d u c e d f o r a l o n g t i m e , t h e No. 1 Bun n e l F e d e r a l 

i n S e c t i o n 18. I t p r o d u c e d 5 BCF. T h a t ' s a l l i t d i d 

i n a l o n g l i f e . 

They went i n and t r i e d t o g e t i n t o t h e 

r e s e r v o i r f a c i e s . They d r i l l e d t h e No. 2 Bunnel 

F e d e r a l i n an u n o r t h o d o x l o c a t i o n and have p r o d u c e d 2 

b i l l i o n c u b i c f e e t a l r e a d y . 

So we l o o k a t t h a t l o g . I t ' s s t i l l i n t h e 

l i m e , b u t i t ' s v e r y c l o s e t o t h e d o l o m i t e . So i t ' s 

made 2 BCF. 

Up h e r e , o f c o u r s e , t h e Santa Fe one and t h e 

I n d i a n B a s i n d r o p o u t o f t h e r e s e r v o i r . The No. 6 

I n d i a n B a s i n i n S e c t i o n 4 has made 1/2 a BCF. 

Now, l e t ' s f l i p t h e c o i n and l o o k what 
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happens when we c r o s s t h e l i n e i n t o good d o l o m i t e pay. 

Once, a g a i n , t h e M a r a t h o n w e l l has made 30 BCF. We 

e x p e c t a n o t h e r 26 BCF t o be made i n t h i s s e c t i o n y e t . 

We see s e v e r a l o t h e r w e l l s o u t h e r e v e r y 

commonly making 50 BCF p r o j e c t e d u l t i m a t e r e c o v e r y 

based on P o v e r Z a n a l y s i s . 

So we can say t h a t t h e n o r m a l w e l l i n t h e 

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

t h e b e s t w e l l i n t h e l i m e . 

And we can l o o k a t t h e p r o d u c t i o n d a t a t o 

d a t e , so f a r t h e p r o d u c t i o n d a t a t h a t ' s been done, and 

we can see much b e t t e r p r o d u c t i o n i n t h e d o l o m i t e t h a n 

i n t h e l i m e . 

I n f a c t , we r u n t h e r i s k o f a sub-economic 

w e l l i n t h e l i m e . 

Q. L e t ' s go t o y o u r c r o s s - s e c t i o n s and have you 

show us how you have i d e n t i f i e d t h e s t r a t i g r a p h y u s i n g 

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

For t h e r e c o r d , Mr. C a r l s o n , E x h i b i t No. 4 --

A. The s h o r t one? 

Q. — i s t h e s h o r t one w i t h t h e — I ' v e done 

t h o s e j u s t r e v e r s e d . 4 i s t h e t h r e e - w e l l 

c r o s s - s e c t i o n . W e ' l l t a k e t h o s e o u t o f o r d e r . I 

p r e f e r t o use 5. I misnumbered them. So l e t ' s s t a r t 

w i t h 5. 
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A. You a l m o s t n e v e r see a 5 - i n c h l o g 

i n t e n t i o n a l l y , do you? We've g o t t h e 5 - i n c h l o g up 

he r e . 

Those o f you t h a t a r e e x a m i n i n g a l l t h i s 

p aper on y o u r desk up t h e r e , i t ' s t h e c r o s s - s e c t i o n 

w i t h two w e l l s on i t . I ' d l i k e t o i d e n t i f y s e v e r a l 

f e a t u r e s on t h e c r o s s - s e c t i o n f o r y ou. 

F i r s t o f a l l , t h e l o c a t i o n map where t h e 

c r o s s - s e c t i o n i s l o c a t e d , t h i s map i n t h e upper r i g h t 

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

west t o e a s t . I t shows t h e p r e v i o u s gas, t h e o r i g i n a l 

g a s - w a t e r , and t h e c u r r e n t g a s - w a t e r , w h i c h we've 

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

and t h e l i m e - t o - d o l o m i t e t r a n s i t i o n . 

What I'm g o i n g t o show you w i t h t h i s 

c r o s s - s e c t i o n t o d a y a r e two w e l l s : One w e l l b e i n g t h a t 

new w e l l t h a t was d r i l l e d l a s t y e a r , i n 1989, i n t h e 

l i m e s t o n e , n o t a pay w e l l ; t h e o t h e r one b e i n g t h e 

N o r t h I n d i a n B a s i n U n i t No. 5 W e l l . T h a t ' s a good 

w e l l . E s t i m a t e d t o e v e n t u a l l y p r o d u c e a b o u t 50 BCF. 

What do we see when we l o o k a t t h e l o g s f o r 

t h e s e w e l l s ? I ' v e p r e s e n t e d t o you two w e l l l o g s , one 

fr o m each w e l l . 

F i r s t o f a l l , I'm g o i n g t o d e s c r i b e a 

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

We a l s o have f o r t h e N o r t h I n d i a n B a s i n U n i t 

No. 5 W e l l , w h i c h i s on y o u r r i g h t , a d e n s i t y l o g . 

Okay. T h i s w e l l was d r i l l e d s e v e r a l y e a r s ago, so i t 

o n l y has a d e n s i t y l o g . 

And I ' v e i d e n t i f i e d f o r you on t h i s l o g t h e 

d e n s i t y t r a n s i t i o n between l i m e s t o n e and d o l o m i t e , t h a t 

b e i n g 2.75 grams p er c u b i c c e n t i m e t e r . And what we see 

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

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

we e x p e c t t o f i n d two u n i t s e a s t , two c h a r t d i v i s i o n s 

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

So what we f i n d i s a v e r y c l e a r 

l i m e s t o n e - t o - d o l o m i t e t r a n s i t i o n i n t h i s w e l l . We have 

l i m e s t o n e i n t h e t o p o f t h e r e s e r v o i r . T h ere's t h e 

t w o - c h a r t d i v i s i o n e x c u r s i o n r i g h t below where I ' v e g o t 

t h e f a c i e s drawn between t h e l i m e s t o n e and t h e 

d o l o m i t e . 

We're r i g h t dead on f o r l i m e s t o n e j u s t a 

l i t t l e b i t o f p o r o s i t y i n t h e r e , n o t v e r y good pay, and 

boom, we're i n t h e d o l o m i t e . V e r y c l e a r l y , we have 

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

d o l o m i t e , t o be s u r e , b u t we a r e s e e i n g d o l o m i t e . 

Now, we can t u r n t o t h e Santa Fe W e l l , t h e 

one t h a t was d r i l l e d as a d r y h o l e l a s t y e a r , and we 
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can see t h a t coming down t h i s l i n e a g a i n — t h i s i s a 

modern d e n s i t y n e u t r o n l o g . I t ' s s e t on a l i m e s t o n e 

mat r i x . 

And we can see t h a t w i t h i n t h e range o f e r r o r 

o f t h e t o o l s , w h i c h you f o l k s a r e a l l f a m i l i a r , i s 

a p p r o x i m a t e l y one c h a r t d i v i s i o n , we a r e i n l i m e s t o n e 

a l l t h e way down. 

So we f e e l t h a t w i t h i n t h e c a r b o n a t e we're 

l o o k i n g a t a w e l l t h a t ' s 100 p e r c e n t l i m e s t o n e h e r e . 

They t e s t e d t h i s w e l l . I t d i d n o t f l o w . I t d i d n o t 

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

200 f e e t o f mud i n t h e DST. T h a t ' s no gas t o s u r f a c e , 

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

So w h i l e we're h e r e , I ' l l show you one o t h e r 

a s p e c t . Once, a g a i n , I made a s t a t e m e n t w h i c h may have 

c o n f u s e d you e a r l i e r . I w o u l d l i k e t o say t h e t o p o f 

t h e Upper Penn i s a v e r y c l e a r l y d e f i n e d t i m e l i n e . 

I t ' s o v e r l a i n by some v e r y r a d i o a c t i v e s h a l e s . Very 

easy t o p i c k o u t a l l a c r o s s t h i s p a r t o f New Me x i c o . 

We f i n d i n t h i s p o r t i o n o f t h e f i e l d , t o p o f 

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

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

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

a c r o s s h e r e because above t h a t you have a l i t t l e b i t o f 

what we c a l l back r e - f a c i e s , c a r b o n a t e s and h y d r a t e s 
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and s h a l e s t h a t a r e n o n p r o d u c t i v e r o c k s . 

As you go s o u t h and e a s t i n t h e d i r e c t i o n I'm 

p o i n t i n g now, y o u ' l l f i n d t h a t you g e t t o s o l i d 

l i m e s t o n e a l l t h e way t o t h e t o p . So t h e t o p o f t h e 

r e s e r v o i r i s a t t h a t Upper Penn datum t h r o u g h o u t a b o u t 

2/3 o f t h e f i e l d . 

But i n t h i s a r e a t o t h e n o r t h w e s t , t o p o f 

r e s e r v o i r i s a c t u a l l y j u s t a l i t t l e b elow t h a t datum, 

n o t v e r y much, 50 f e e t . 

The p u r p o s e o f t h i s d i s p l a y , j u s t t o 

summarize once a g a i n , I show y o u , f i r s t o f a l l , a w e l l 

t h a t ' s good f o r a p p r o x i m a t e l y 50 BCF, 50 b i l l i o n c u b i c 

f e e t t h a t we p r o j e c t anyway. 

We see l i m e s t o n e . T h e r e ' s j u s t a s l i g h t b i t 

o f l i m e pay, n o t v e r y good. You t o p s i x f e e t o f pay 

h e r e . But i t ' s n o t g o i n g t o c o n t r i b u t e v e r y much t o 

t h e t o t a l f l o w o f t h i s w e l l . 

I n s t e a d , we see a l l t h i s d o l o m i t e i n h e r e and 

a l l t h e s e n i c e l i t t l e b r e a k s i n d o l o m i t e t h a t ' s g o i n g 

t o g i v e us e x c e l l e n t p e r m e a b i l i t y f o r d o l o m i t e . 

S i m i l a r l y , I show you — i n c o n t r a s t , r a t h e r , 

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

S e c t i o n 8. That was a d r y h o l e c o m p l e t e l y . There 

wasn't any p r o d u c t i o n a t a l l . 

W i t h t h a t i n m i n d , we swung — o r , excuse me, 
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we d i d s w i n g t h i s l i m e - t o - d o l o m i t e t r a n s i t i o n l i n e 

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

See, we have some w e l l s i n t h e l i m e t h a t w i l l 

make gas t h a t have been, f o r i n s t a n c e , 5 BCF and 2 

BCF. We f e e l t h e y were c l o s e t o d o l o m i t e . But t h i s 

w e l l h e r e made no gas a t a l l . So we f e e l i t ' s n o t v e r y 

c l o s e t o d o l o m i t e . 

I ' d l i k e t o go t o y o u r n e x t e x h i b i t now. 

Q. Summarize f o r me t h e n , Mr. C a r l s o n , when you 

have t h e s e two c o n t r o l p o i n t s , t h e M a r a t h o n No. 5 W e l l 

and t h e Santa Fe E x p l o r a t i o n F e d e r a l 1 W e l l i n 8 as 

yo u r c o n t r o l p o i n t , how d i d you t h e n c o n s t r u c t t h e 

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

S e c t i o n 9 w i t h t h o s e two c o n t r o l p o i n t s ? 

A. W e l l , once a g a i n , we're d e a l i n g w i t h 

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

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

What I d i d was I l o o k e d where I t h o u g h t t h i s 

l i n e m i g h t be, t h i s r e s e r v o i r b o u n d a r y l i n e , and I a l s o 

l o o k e d and saw where -- s p e c i f i c a l l y , f o r i n s t a n c e , I 

c o u l d l o o k , f o r i n s t a n c e , and see t h i s w e l l i n S e c t i o n 

8 -- t h e new w e l l i n S e c t i o n 8 -- and t h i s w e l l down 

h e r e , O r y x's w e l l down i n S e c t i o n 17, and t h a t ' s a 

d o l o m i t e t y p e w e l l . 

So I knew i t wasn't t h a t w i d e . B u t , on t h e 
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o t h e r hand, I had a f e e l i n g t h e r e had t o be some w i d t h 

t o t h i s t r a n s i t i o n zone because I had two w e l l s w i t h i n 

S e c t i o n 18 t h a t a r e b o t h w i t h i n t h e l i m e . 

So h e r e I had a t l e a s t a q u a r t e r m i l e anyway, 

maybe a l i t t l e more t h a n a q u a r t e r m i l e , o f l i m e 

t h i c k n e s s t o t h a t r e s e r v o i r t o a q u a r t e r m i l e o r more 

bend o f l i m e s t o n e between t h e r e s e r v o i r l i m i t and t h e 

good d o l o m i t e f a c i n g . 

I s t h a t c l e a r t o you? 

Q. L e t me ask you t h i s as a f o l l o w - u p . When we 

l o o k a t t h e c l o s e s t s t a n d a r d l o c a t i o n , 1650 f r o m t h e 

west and s o u t h l i n e s on t h e l o c a t o r map, d e s c r i b e f o r 

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

b etween t h e p o s i t i o n o f t h a t w e l l l o c a t i o n i f i t ' s 

d r i l l e d t h e r e as opposed t o t h e p r o p o s e d u n o r t h o d o x 

l o c a t i o n . 

A. Okay. The s o u t h w e s t c o r n e r o f t h e box, w h i c h 

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

i n l i m e s t o n e r a t h e r t h a n d o l o m i t e . P r o b a b l y a l l 

l i m e s t o n e . I have a n o t h e r e x h i b i t i n w h i c h t o show 

you . 

I ' v e t a k e n t h e S e c t i o n 4 w e l l and t h i s w e l l 

i n S e c t i o n 8 and t h e B u n n e l F e d e r a l No. 2 and I have 

t h a t t o e s t a b l i s h t h a t l i m e s t o n e l i n e . 

But i t j u s t seems t o me t h a t you have a l o t 
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o f s t r a t i g r a p h i c r i s k , have a l o t o f s t r a t i g r a p h i c r i s k 

i n t h e west h a l f o f t h e o r t h o d o x l o c a t i o n s t h e r e , 

because we have an i d e a t h a t t h e w i d t h o f t h i s l i m y 

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

zone w i l l y i e l d o n l y a t e n t h o f t h e gas i n t h e w e l l 

t h a t t h e d o l o m i t e w i l l . 

I have a f e e l i n g t h a t t h a t l i m y zone e x t e n d s 

i n t o S e c t i o n 9 and i n t o t h e m i d d l e o f S e c t i o n 9 based 

on -- I ' v e g o t a w e l l h e r e . I ' v e g o t a w e l l up i n t h e 

s o u t h e a s t q u a r t e r o f S e c t i o n 8, and a w e l l up h e r e . 

And between t h a t we f e e l i t ' s l i k e l y t o be l i m e . 

Q. How does t h e u n o r t h o d o x l o c a t i o n r e d u c e t h e 

s t r a t i g r a p h i c r i s k ? 

A. W e l l , y o u ' r e moving s o u t h w a r d f r o m t h e l i n e 

you w o u l d draw between two l i m e s t o n e w e l l s . So, 

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

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

f a c i e s . 

We have a much g r e a t e r l i k e l i h o o d o f b e i n g i n 

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

box . 

Q. L e t ' s go back t o E x h i b i t 4 now, Mr. C a r l s o n . 

A. V e r y q u i c k l y , t h e p a r t t h a t ' s n o t on t h e 

b o a r d i s t h e l o c a t i o n map sh o w i n g t h e w e l l s . We're 

l o o k i n g a t t h e w e l l on t h e l e f t b e i n g i n t h e S e c t i o n 
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18, B u n n e l F e d e r a l No. 2. We're l o o k i n g a t t h e Santa 

Fe W e l l . A g a i n , we're l o o k i n g a t t h e w e l l i n S e c t i o n 4 

on t h e r i g h t . 

What I have b r o u g h t t h i s s e c t i o n f o r i s t o 

e s t a b l i s h i n y o u r mind t h a t t h e r e i s a l i m e s t o n e 

s e c t i o n i n t h i s a r e a . There i s a l i m e s t o n e f a c i e s 

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

F i r s t o f a l l , we've a l r e a d y d e s c r i b e d t h e l o g 

f r o m t h e Santa Fe E x p l o r a t i o n ' s I n d i a n B a s i n No. 1. 

Same l o g . You can see, once a g a i n , on a l i m e s t o n e 

m a t r i x t h e r e ' s no e x c u r s i o n . I t ' s d o l o m i t e f a c i e s . 

I t ' s a l l l i m e s t o n e . P l o t s v e r y w e l l . 

We go t o I n d i a n B a s i n No. 6. Only p r o d u c e d 

h a l f a BCF i n a p p r o x i m a t e l y 20 y e a r s , o r a l i t t l e more 

t h a n 20 y e a r s ' o p e r a t i o n . Not a h i g h r a t e p r o d u c i n g 

we 11 . 

Once a g a i n , t h e 2.75 grams p e r c e n t i m e t e r i s 

h i g h l i g h t e d i n t h e p i n k . We can see t h a t t h i s i s a 

d e n s i t y l o g ; t h a t nowhere a l o n g t h i s l i n e do we c r o s s 

i n t o t h e d o l o m i t e f a c i e s . A l l t h e way down we're i n 

t h e l i m e s t o n e . 

Q. T h i s i s t h e w e l l i n S e c t i o n 4? 

A. Yes, s i r . 

Q. When you examine t h e l o g , you d o n ' t f i n d any 

i n d i c a t i o n a t a l l t h a t t h e r e ' s any d o l o m i t e i n t h a t 
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w e l l ? 

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

l i m e s t o n e - d o l o m i t e c u t o f f f o r t h e a r e a . And we f i n d 

t h a t t h e r e i s i n d e e d no e x c u r s i o n i n t o r o c k i s t h a t 

dense enough t o be c o n s i d e r e d d o l o m i t e . I t ' s a l l l e s s 

dense t h a n d o l o m i t e . 

I n f a c t , v e r y i n t e r e s t i n g l y , i t a l l p l o t s a t 

ab o u t t h e d e n s i t y you e x p e c t f o r l i m e s t o n e on h e r e . 

Q. I s t h e r e any d o u b t i n y o u r mind t h e n , as a 

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

s h o u l d be e a s t o f t h e w e l l i n S e c t i o n 4 as opposed t o 

west o f t h a t w e l l ? 

A. There i s no do u b t t h a t -- t h e r e i s no doubt 

t h a t t h e No. 6 W e l l i s i n d o l o m i t e and t h a t t h e 

d o l o m i t e --

Q. I s n o t i n d o l o m i t e . 

A. Yes. Thank you. For t h e r e c o r d , excuse me, 

t h e r e ' s no d o u b t t h a t t h i s w e l l i s i n l i m e s t o n e and 

t h a t t h e 1 i m e s t o n e - t o - d o 1 o m i t e t r a n s i t i o n i s e a s t o f 

t h a t w e l l . Excuse me. 

Q. Go down and d e s c r i b e f o r us t h e n what's 

o c c u r i n g i n S e c t i o n 18. 

A. Sure. I n S e c t i o n 18 we have two w e l l s t h a t 

were d r i l l e d i n t o l i m e s t o n e . I have shown you t h e one 

t h a t i s t h a t more s o u t h e r l y and e a s t e r l y . 
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T h i s w e l l has a d e n s i t y n e u t r o n l o g , a g a i n , a 

modern l o g . And you w i l l l o o k , i t ' s v e r y s u b t l e on 

yo u r e x h i b i t , b u t t h e s o l i d l i n e t h a t i s v e r y near t h e 

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

The n e u t r o n l o g c u r v e i s t h e l i t t l e dashed l i n e . I t 

a l m o s t t r a c t s e x a c t l y a t t h e n e u t r o n v a l u e f o r 

l i m e s t o n e . S m a l l dashed l i n e . 

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

c o r r e c t i o n c u r v e . I t l o o k s more p r o m i n a n t because t h e 

o p e r a t o r chose t o d i s p l a y t h a t . B u t , i n f a c t , t h e two 

c u r v e s o f i n t e r e s t t o us — t h e d e n s i t y n e u t r o n c u r v e s 

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

T h i s , once a g a i n , i s a d e n s i t y n e u t r o n l o g 

r u n on a l i m e s t o n e m a t r i x . T h e r e ' s no --

Q. On y o u r d i s p l a y map, t h e n you have shown b o t h 

w e l l s i n S e c t i o n 18, p a r t i c u l a r l y t h e Bunnel F e d e r a l 

No. 2 W e l l as b e i n g west o f t h e d o l o m i t e ? 

A. T h a t ' s c o r r e c t . We d o n ' t see any d o l o m i t e i n 

t h e No. 2 W e l l . We drew t h e d o l o m i t e l i n e c l o s e t o t h e 

No. 2 W e l l o n l y because i t has p r o d u c e d 2 BCF's i n 

t h i s . 

Not a v e r y p r o l i f i c p r o d u c e r by I n d i a n B a s i n 

s t a n d a r d s , b u t c l e a r l y i t ' s s e e i n g some e f f e c t f r o m 

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

Q. I n y o u r o p i n i o n , as a g e o l o g i s t , Mr. C a r l s o n , 
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w o u l d i t be r e a s o n a b l e t o t a k e t h i s same d a t a and t a k e 

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

t h e No. 2 Bun n e l W e l l , move i t west o f t h a t w e l l i n 

between t h e n e x t w e l l , t h e No. 1? 

A. No, s i r , t h a t w o u l d be u n r e a s o n a b l e . A l l t h e 

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

o f t h e No. 2 W e l l . T h a t ' s easy t h e second t i m e a r o u n d 

t o s a y, i s n ' t i t ? 

Q. Would y o u , as a g e o l o g i s t , move t h a t d o l o m i t e 

f u r t h e r t o t h e west and make b o t h o f t h e w e l l s i n 18 

e a s t o f t h e d o l o m i t e , p u t t i n g them b o t h i n t h e 

do 1om i t e ? 

A. No. B o t h w e l l s a r e i n t h e l i m e s t o n e . 

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

C a r l s o n , t o E x h i b i t No. 6. D i d you a l s o p r e p a r e t h i s 

e x h i b i t ? 

A. Yes, s i r . 

Q. What have you done w i t h t h i s d i s p l a y ? 

A. Okay. T h i s d i s p l a y i s a summary d i a g r a m o f 

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

d e t e r m i n i n g t h e optimum w e l l l o c a t i o n i n S e c t i o n 9 t o 

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

So, v e r y s i m p l y , you've seen t h e e l e m e n t s o f 

t h i s d i s p l a y b e f o r e , so I ' l l j u s t summarize them f o r 

you . F i r s t , we have t h e s t r u c t u r e , 1 0 0 - f o o t c o n t o u r 
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i n t e r v a l s t i l l . We see t h e e a s t d i p a t t h e down-dip 

end o f f i e l d . We see t h e o r i g i n a l g a s - w a t e r c o n t a c t . 

We see t h e g a s - w a t e r c o n t a c t t h a t has 

m i g r a t e d a p p r o x i m a t e l y a m i l e w e s t w a r d and u p - d i p i n 

t h e 20 y e a r s o r so t h a t we've been p r o d u c i n g o u t h e r e . 

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

f r o m S e c t i o n 4 t o S e c t i o n 18. We see t h e change i n 

l i m e - d o l o m i t e f a c i e s , w h i c h r u n s f r o m S e c t i o n 4 down t o 

Sect i o n 19. 

We've a l s o -- we a l s o have f o r you t h e box o f 

l e g a l l o c a t i o n s , w h i c h we show y o u , t h a t e s s e n t i a l l y 

a l l t h e l e g a l -- excuse me — a l l t h e o r t h o d o x 

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

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

We, once a g a i n , remember t h a t t h e l i m e s t o n e 

pay, t h e b e s t w e l l i n t h e l i m e s t o n e , i s s t i l l making — 

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

what t h e n o r m a l d o l o m i t e w e l l does. T h a t ' s t h e v e r y 

b e s t w e l l t h e y ' v e d r i l l e d i n t h e l i m e so f a r . 

And so we f i n a l l y have f o r you t h e p r o p o s e d 

l o c a t i o n , t h e N o r t h I n d i a n B a s i n U n i t No. 8. I ' d l i k e 

t o s t a t e , j u s t t o summarize, t h e two e l e m e n t s t h a t we 

used t o p i c k t h a t l o c a t i o n i n t h e optimum p l a c e . 

F i r s t , t h e s t r u c t u r e . We know t h a t s l o w 

moving w a t e r i s coming t h i s way, and t h e f u r t h e r west 
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we can p u t t h a t w e l l , t h e l o n g e r i t ' s g o i n g t o l a s t . 

And so we can p r e v e n t w a s t e . We can, 

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

w h i c h , as o p e r a t o r s , we're bound t o do by moving as f a r 

west as we can. We come as f a r west as t h e 1650 f o o t 

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

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

t e l l s us t o move s o u t h as f a r as we can i n t h i s l e a s e . 

And so we've come s o u t h t o j u s t t h e 330 f o o t l i n e f r o m 

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

We f e e l t h i s i s t h e optimum l o c a t i o n because 

o f s t r u c t u r e t e l l i n g us t o move west and s t r a t i g r a p h y 

t e l l i n g us t o move s o u t h . 

MR. KELLAHIN: Th a t 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 . 

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 6. 

(T h e r e u p o n , M a r a t h o n E x h i b i t s 1 t h r o u g h 

6 were o f f e r e d i n t o e v i d e n c e . ) 

MR. LeMAY: W i t h o u t o b j e c t i o n , E x h i b i t s 1 

t h r o u g h 6 w i l l be a d m i t t e d i n t o e v i d e n c e . 

( T h e r e u p o n , M a r a t h o n E x h i b i t s 1 t h r o u g h 

6 were a d m i t t e d i n t o e v i d e n c e . ) 

Mr. C a r r . 

MR. CARR: Thank y o u . 
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CROSS-EXAMINATION 

BY MR. CARR: 

Q. Mr. C a r l s o n , I ' d f i r s t l i k e t o l o o k a t y o u r 

E x h i b i t No. 2, i f we c o u l d . 

A. Okay. 

Q. I t h i n k i t ' s up h e r e . I f I l o o k a t t h i s 

e x h i b i t , you've p l a c e d on t h i s e x h i b i t t h e o r i g i n a l 

g a s - w a t e r c o n t a c 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. And t h a t ' s t h e l i n e t h a t s t a r t s a t t h e t o p 

coming down t h r o u g h S e c t i o n 2 and goes o f f t h e 

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

A. L e t ' s say i t e x i t s t h e map a t S e c t i o n 24. 

Q. And what i s a p p r o x i m a t e l y t h e d a t e t h a t t h i s 

l i n e r e p r e s e n t s ? 

A. R e p r e s e n t s t h e mid-60's. 

Q. Mid-60's? 

A. Mid-1960's. 

Q. When you say mid-1960's, you mean 1962 t o 

1968. T h i s i s where i t w o u l d o r i g i n a l l y be when t h e 

f i r s t w e l l i n t h e p o o l was d r i l l e d ? 

A. Yes, s i r , a l t h o u g h i t s h o u l d be s a i d , f o r t h e 

r e c o r d , t h a t t h e l a r g e I n d i a n B a s i n U n i t was d e v e l o p e d 

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

s o u t h . So t h i s u n i t was a c t u a l l y a b o u t t h e mid-60's 
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r a t h e r t h a n t h e e a r l y 6 0 1 s . 

Q. Would you say a s a f e d a t e i s 1965 t o use? 

A. Yes, s i r . 

Q. S i n c e 1965 t h e g a s - w a t e r c o n t a c t has moved 

a p p r o x i m a t e l y one m i l e t o t h e w e s 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 a t ' s shown by t h e o t h e r dashed l i n e t h a t 

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

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

Q. I n t h a t p e r i o d o f t i m e , i n 24, 25 y e a r s , i t 

has moved one m i l e ; i s t h a t r i g h t ? 

A. Yes, s i r . 

Q. How many f e e t u p - s t r u c t u r e has t h i s a c t u a l l y 

moved? 

A. Moved a p p r o x i m a t e l y 200 f e e t u p - s t r u c t u r e . 

Q. Now, i f we t a k e t h i s g a s - w a t e r c o n t a c t and we 

l o o k a t i t i n r e l a t i o n s h i p t o S e c t i o n 9, i t i s s t i l l a 

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

i s n ' t t h a t c o r r e c t ? 

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

Q. And i f we go f r o m t h e c u r r e n t g a s - w a t e r 

c o n t a c t , as you've mapped i t , t o t h e p r o p o s e d l o c a t i o n , 

we have g o t , what, a p p r o x i m a t e l y 300 f e e t o f s t r u c t u r e ? 

A. Yes, s i r , a t t h e p r o p o s e d l o c a t i o n . T h a t ' s 

c o r r e c t . 
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Q . Now, t h e movement o f t h i s g a s - w a t e r c o n t a c t 

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

r e s e r v o i r ; i s n ' t t h a t c o r r e c t ? 

A. We f e e l t h a t i t i s r e l a t e d b u t n o t 

n e c e s s a r i l y l i n e a r l y d ependent i n a s t r a i g h t way. 

The r e ' s s e v e r a l f a c t o r s i n f l u e n c i n g t h e p r e s s u r e 

d e c l i n e . I t ' s n o t a c l e a r case o f a w a t e r - d r i v e 

r e s e r v o i r . 

Q. But i f you, i n f a c t , have a h i g h e r w i t h d r a w a l 

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

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

a c c e l e r a t e d r a t e ; i s t h a t c o r r e c t ? 

A. I t ' s a good f i r s t o r d e r guess, b u t we c a n n o t 

say f o r s u r e t h a t w o u l d happen. 

Q. Have you made any e s t i m a t e o f how f a s t t h i s 

c o n t a c t i s a c t u a l l y moving t o w a r d s S e c t i o n 9? 

A. L e t ' s t a k e a l o o k . I w o u l d t e l l you — l e t ' s 

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

i n a m i n u t e , i f I'm n o t m i s t a k e n . 

I f you want t o say a m i l e e v e r y 20 y e a r s , 

l e t ' s remember t h a t t h e l i f e t i m e o f a gas w e l l i s 

commonly t h o u g h t o f as 50-year l i f e . So i f we go t h i s 

m i l e i n 20 y e a r s , t h a t means 30 y e a r s f r o m now we m i g h t 

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

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

p r e s s u r e . L e t ' s g i v e i t t h e b e n e f i t o f t h e d o u b t . 

L e t ' s say i t t a k e s 50 y e a r s t o g e t h e r e . L e t ' s go t o 

t h e e a s t p o r t i o n o f t h e l o c a t i o n s h e r e i n S e c t i o n 9, 

t h e o r t h o d o x l o c a t i o n . 

I t ' s g o i n g t o g e t t h e r e t e n y e a r s sooner t h a n 

i t g e t s h e r e . I t ' s g o i n g t o g e t down i n t h e e a s t h a l f 

o f t h e s e c t i o n maybe t e n y e a r s sooner u s i n g t h i s r a t e 

w h i c h y o u ' r e e x t r a p o l a t i n g . 

So we w o u l d l o s e t e n y e a r s ' gas p r o d u c t i o n 

f r o m t h i s s e c t i o n , w h i c h t e n y e a r s gas p r o d u c t i o n --

c u r r e n t l y , t h e s e a r e making 3, 4 m i l l i o n c u b i c f e e t a 

day . 

T h a t ' s a l o t o f gas. You can even p u t a l o t 

of v a l u e on i t i f you want t o t a l k a b o u t a 

d o l l a r - a n d - a - h a l f , you know. 

Q. My q u e s t i o n was r e a l l y how q u i c k l y you 

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

u n d e r s t a n d y o u r t e s t i m o n y , i t was a p p r o x i m a t e l y 50 

y e a r s ? 

A. T h a t ' s a f a i r guess based on e x t r a p o l a t i n g 

t h a t r a t e . 

Q. Now, what have you done t o d e t e r m i n e t h a t t h e 

l i f e o f t h i s w e l l w o u l d be 50 y e a r s ? 

A. You can l o o k a t t h e e x p e r i e n c e o f o p e r a t o r s 
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of gas w e l l s a l l o v e r s o u t h e a s t e r n New Me x i c o . I t has 

t o do w i t h c a s i n g i n t e g r i t y , cement j o b i n t e g r i t y , t h e 

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

w e l l t o a b o u t 50 y e a r s . 

Q. I f you l o o k a t t h i s p a r t i c u l a r w e l l , have you 

e s t i m a t e d how l o n g i t w i l l be u n t i l a t c u r r e n t 

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

d e p l e t e d ? Have you made t h a t c a l c u l a t i o n o r 

e s t i m a t i o n ? 

A. Have I made i t ? 

Q. Yes. 

A. No . 

Q. I f t h a t was l e s s t h a n 50 y e a r s , i f i t was, 

say, 25 more y e a r s , t h i s g a s - w a t e r c o n t a c t w o u l d n e v e r 

r e a c h t h a t w e l l ; i s n ' t t h a t r i g h t ? 

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

Q. And what y o u ' r e c o n c e r n e d a b o u t i s i f , i n 

f a c t , t h i s w e l l i s e x i s t i n g 50 y e a r s f r o m now or i f a 

w e l l i n t h e s t a n d a r d l o c a t i o n i s e x i s t i n g 40 y e a r s f r o m 

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

a t t h a t t i m e ? 

A. Would you make t h a t as s i m p l e as p o s s i b l e ? 

Q. N o t h i n g i s g o i n g t o happen t o any w e l l i n 

S e c t i o n 9 because o f t h e g a s - w a t e r c o n t a c t u n l e s s t h a t 

w e l l i s p r o d u c i n g f o r a n o t h e r 40 y e a r s ; i s n ' t t h a t what 
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A. W e l l , u n l e s s we d r i l l a w e l l , n o t h i n g w i l l 

happen. 

Q. We're n o t t a l k i n g a b o u t t h a t . You're 

p r o p o s i n g a w e l l . I'm a s k i n g you i f t h e s e w e l l s do n o t 

pr o d u c e f o r 40 y e a r s , t h i s g a s - w a t e r c o n t a c t i s n ' t 

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

A. W e l l , our b e s t e s t i m a t e i s t h a t i t p r o b a b l y 

w o n ' t . 

Q. A l l r i g h t . Now, you i n d i c a t e d t h a t you 

t h o u g h t i t w o u l d be d i s t o r t i n g t h e d a t a t o draw any 

k i n d o f a s t r u c t u r a l nose i n S e c t i o n 9; i s n ' t t h a t 

c o r r e c t ? 

A. Yes, s i r . 

Q. You have f o u n d some s t r u c t u r a l noses i n 23, 

have you n o t ? 

A. Yes. 

Q. You've f o u n d them i n 13, have you n o t ? 

A. ( W i t n e s s nodded.) 

Q. I f we l o o k a t S e c t i o n 9, we have w e l l c o n t r o l 

f r o m a w e l l i n t h e s o u t h h a l f o f 4; we have w e l l 

c o n t r o l i n t h e s o u t h h a l f o f 3. D i d you use a n y t h i n g 

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

A. No, s i r . 

Q. And i f we l o o k , we have one w e l l i n S e c t i o n 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

13 

14 

1 5 

16 

17 

1 8 

19 

20 

2 1 

22 

23 

24 

2 5 

52 

9; i s n ' t t h a t r i g h t ? 

A. Th a t 1 s r i g h t . 

Q. I f we move f r o m y o u r 3 5 0 0 - f o o t c o n t o u r i n 

S e c t i o n 10 t o t h e 3 4 0 0 - f o o t c o n t o u r and t h e n t o t h e 

3 3 0 0 - f o o t c o n t o u r on t o t h e 3 2 0 0 - f o o t c o n t o u r , as we 

moved, y o u have f a n n e d t h e c o n t o u r s as t h e y move a c r o s s 

S e c t i o n 9? 

A. T h a t ' s t r u e . 

Q. I n d o i n g t h a t , one way w o u l d be t o f a n them, 

and a n o t h e r i n t e r p r e t a t i o n m i g h t be t o f o r m some s o r t 

o f s t r u c t u r a l nose? 

A. T h i s i s n o t a u n i q u e i n t e r p r e t a t i o n . 

However, where we — 

Q. The q u e s t i o n was --

A. We had d a t a on b o t h s i d e s o f t h a t s t r u c t u r a l 

nose; whereas h e r e , i f y o u ' r e i n t e r e s t e d i n making a 

s t r u c t u r a l nose, you'd s u r e want a w e l l p e r h a p s i n t h e 

n o r t h e a s t c o r n e r o f S e c t i o n 8, and you'd s u r e want t o 

check t h e datum o f f t h e f l o w s i n S e c t i o n 7. 

Q. Mr. C a r l s o n , i f you'd answer my q u e s t i o n , my 

q u e s t i o n i s — I'm a s k i n g t h e q u e s t i o n s . I f you'd n o t 

t a l k t o Mr. R o j a s , I ' d a p p r e c i a t e t h a t . 

I f we l o o k a t t h e nose you have f o u n d i n 

S e c t i o n 13, you have no c o n t r o l n o r t h o r west o f 

t h a t — n o r t h o r e a s t o f t h a t p a r t i c u l a r l y , do you? 
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A. No, s i r . 

Q. My q u e s t i o n was, i n t h i s s i t u a t i o n one 

g e o l o g i s t may fan c o n t o u r s and another w i t h the same 

datum might f i n d a s t r u c t u r a l d e f i c i t --

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

Q. -- i s t h a t c o r r e c t ? Did you e s t i m a t e any 

k i n d of f u t u r e producing r a t e i n making your e s t i m a t e s 

of movement of the gas-water c o n t a c t ? 

A. The e s t i m a t e s of the f u t u r e producing r a t e s 

were based on P over Z and were prepared by Mr. C r a i g 

Kent . 

Q. A l l r i g h t . I ' d now l i k e to move to E x h i b i t 

No. 3. The e x h i b i t you've g i v e n me i s d i f f e r e n t than 

what was p r e s e n t e d to me as E x h i b i t No. 3 and maybe not 

i n any s i g n i f i c a n t way. I'm not s u g g e s t i n g --

E x h i b i t No. 3 t h a t I have i n the packet does 

have drawn i n the c e n t e r of S e c t i o n 9 a b l o c k which 

i n d i c a t e s s t a n d a r d l o c a t i o n s . I'm not aware of any 

o t h e r d i f f e r e n c e . I'm not s u g g e s t i n g i t may j u s t be 

a d r a f t i n g m a t t e r. 

A. Oh, I guess i t i s . 

Q. We won't have to change t h a t . 

A. You can see the s t a n d a r d l o c a t i o n s through 

the paper. 

Q. I f what I see on t h i s e x h i b i t i s a r e s e r v o i r 
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l i m i t , which i s the dark l i n e t h a t comes down through 

S e c t i o n 4, e x i t s on S e c t i o n 18, and a dashed l i n e 

r u n n i n g through the c e n t e r of S e c t i o n 9, which 

i n d i c a t e s your i n t e r p r e t a t i o n of the do1omite-1imestone 

f a c i e s change; i s t h a t r i g h t ? 

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

Q. Now, one of the r e a s o n s , i f I understood your 

t e s t i m o n y , t h a t the r e s e r v o i r l i m i t i s p u l l e d as f a r to 

the south and e a s t as i t i s i n the s o u t h e a s t of S e c t i o n 

8 i s the t e s t i n f o r m a t i o n on the Santa Fe E x p l o r a t i o n 

Well d r i l l e d t h i s y e a r i n S e c t i o n 8. 

A. Y e s . I n a d d i t i o n to the d e n s i t y neutron log 

and the o t h e r l o g s i n t h i s s u i t e , t h e r e was a d r i l l 

stem t e s t run on t h i s w e l l . 

Q. Now, the d r i l l stem t e s t was only on a 

p o r t i o n of the i n t e r v a l ; i s n ' t t h a t t r u e ? 

A. Yes. 

Q. They d i d n ' t t e s t the e n t i r e zone? 

A. They t e s t e d what seemed to be the b e s t 

poros i t y . 

Q. There were o t h e r p a r t s of the zone t h a t were 

not t e s t e d a t a l l ? 

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

Q. I f we look, t h e r e ' s another w e l l i n t h i s 

s e c t i o n to the n o r t h and west. I t ' s got the No. 3 
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I n d i a n B a s i n on t h a t . That w e l l was a l s o an attempted 

w e l l i n t h i s pool; i s t h a t not t r u e ? 

A. They attempted to r e a c h the gas pool, y e s . 

Q. And d i d you r e v i e w the t e s t d a t a on t h a t 

wel 1? 

A. I looked at the l o g d a t a . 

Q. Are you aware t h i s w e l l was p r o d u c t i o n 

t e s t e d ? 

A. I t had escaped me. 

Q. I f t h i s w e l l p r o d u c t i o n t e s t e d a t 1250 MCF 

per day, wouldn't t h a t make the s u g g e s t i o n to you t h a t 

perhaps the r e s e r v o i r extended f a r t h e r to the n o r t h 

than the west? 

A. W e l l , i t would depend on other p r e s s u r e 

drawdown d u r i n g t h a t t e s t . 

Q. But t h a t f a c t a lone might be i n d i c a t i v e t h a t 

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

A. You know, i t ' s j u s t p o s s i b l e t h a t the people 

d r i l l i n g t h i s w e l l got a r a t e l i k e t h a t and f i g u r e d , 

"Well, t h a t ' s not good enough" and abandoned the w e l l . 

Q. But t h a t would suggest they were c a p a b l e of 

prod u c i n g c e r t a i n volumes from t h i s r e s e r v o i r at the 

l o c a t i o n n o r t h and west of the r e s e r v o i r l i m i t l i n e as 

you have drawn? 

A. You c a n ' t say t h a t because you have to look 
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at the ot h e r d a t a b e s i d e s the s i n g l e number. You have 

to look a t the drawdown d u r i n g the l e n g t h of t h a t 

t e s t . You have to look a t the i n i t i a l and f i n a l 

s h a d i n g p r e s s u r e s . 

T h e r e ' s a number of da t a t h a t you look at 

from a d r i l l stem t e s t t h a t would h e l p you to dec i d e 

whether i t would be commercial — 

Q. And I b e l i e v e you i n d i c a t e d t h a t a l l of t h a t 

had escaped you, whatever d a t a t h e r e might have been? 

A. I don't have i t r i g h t now. 

Q. And you d i d n ' t look a t i t f o r m u l a t i n g t h i s 

e x h i b i t , d i d you? 

A. No, s i r . 

Q. Now, you d i d not p l a c e on the l a r g e e x h i b i t 

the box t h a t would show the s t a n d a r d l o c a t i o n s 

a v a i l a b l e i n S e c t i o n 9. And I'm going to t r y and put 

i t on here c a r e f u l l y . And i f you t h i n k I'm c h e a t i n g , 

I ' l l bet y o u ' l l p o i n t i t out. 

Something l i k e t h a t ? 

A. Note f o r the r e c o r d i t i s on the e x h i b i t we 

p r e s e n t e d to you. 

Q. T h a t ' s c o r r e c t . I'm not s u g g e s t i n g a n y t h i n g 

was i n t e n d e d by t h a t . For the c r o s s - e x a m i n a t i o n I need 

to pursue t h a t a l i t t l e b i t . 

I f I u n d e r s t a n d your testimony, what you're 
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a t t e m p t i n g to do w i t h the proposed unorthodox l o c a t i o n 

i s get as f a r to the west as p o s s i b l e to be as f a r away 

as p o s s i b l e from the gas-water c o n t a c t as i t moves to 

the west? 

A. T h a t ' s c o r r e c t . We a n t i c i p a t e an e x t r a ten 

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

watered the w e l l out i n the n o r t h e a s t c o r n e r , we'd come 

back to you and say, "Well, we need to d r i l l a w e l l i n 

the west h a l f to r e c o v e r the r e s t of the gas i n the 

s e c t i o n . " 

Q. T h a t ' s assuming the r e s e r v o i r i s n ' t p r e s s u r e 

d e p l e t e d a t t h a t d a t e ? 

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

Q. A l l r i g h t . Now, you need to get as f a r west 

as p o s s i b l e , and t h a t ' s what you've been a b l e to do. 

P l a c i n g i t a t t h i s l o c a t i o n , you get as c l o s e to your 

f a c i e s change, but as f a r west — those were the two 

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

the e a s t - w e s t s i d e ? 

A. R i g h t . You don't want to get too c l o s e to 

the w e l l t h a t was d r i l l e d i n the s o u t h e a s t c o r n e r of 

Se c t i o n 8. 

Q. What you're a t t e m p t i n g to do i s move to the 

sou t h . By moving to the south, you maximize the 

d i s t a n c e you can get to the west and s t i l l be on the 
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s i d e of the f a c i e s change? 

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

Q. And by s t a y i n g on the e a s t s i d e of the f a c i e s 

change, you a n t i c i p a t e a w e l l would probably be ten 

times as good as a w e l l on the other s i d e of the f a c i e s 

change? 

A. T h a t ' s c o r r e c t . The d i f f e r e n c e i s 50 BCF. 

Th a t ' s $75 m i l l i o n . 5 BCF, t h a t ' s $7.5 m i l l i o n . 

T h a t ' s a d i f f e r e n c e of $60, $70 m i l l i o n v a l u e i n 

d r i l l i n g a w e l l . 

Q. And y e t t h e r e i s s t i l l on your t r a c t a l l of 

th e s e a c r e s i n t h i s window, e v e r y t h i n g to the e a s t of 

the f a c i e s change and w i t h i n the s t a n d a r d l o c a t i o n s 

where you c o u l d d r i l l a replacement w e l l ; i s n ' t t h a t 

c o r r e c t ? 

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

Q. What would p r e c l u d e you from d r i l l i n g i n t h i s 

a r e a ? 

A. An e n g i n e e r i n g f a c t o r . 

Q. Are you going to p r e s e n t the e n g i n e e r i n g 

t e s t imony? 

A. I was not p l a n n i n g to p r e s e n t i t . 

Q. From a g e o l o g i c a l p o i n t of view, i s t h e r e 

a n y t h i n g t h a t would p r e c l u d e you from d r i l l i n g i n t h a t 

a r e a ? 
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A. Not f r o m s t r a i g h t g e o l o g y . But as soon as 

you i n t r o d u c e e n g i n e e r i n g , you know you have t o condemn 

i t . 

Q. W e ' l l be i n t e r e s t e d i n t h a t w i t h t h e 

e n g i n e e r s . But f r o m a g e o l o g i c a l p o i n t o f v i e w , t h e r e 

i s n o t h i n g t h a t w o u l d condemn t h a 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 , e x c e p t i t ' s j u s t n o t t h e b e s t 

p l a c e t o d r i l l . I t ' s b e t t e r t o come up h e r e and g e t 

a n o t h e r t e n y e a r s ' l i f e . 

Q. And by g e t t i n g a n o t h e r t e n y e a r s ' l i f e , t h i s 

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

17, j u s t as t h e crow f l i e s . I t i s a c t u a l l y c l o s e r t h a n 

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

u nder t h e p o o l s ? 

A. L e t ' s say i t ' s c l o s e r f o r no o t h e r r e a s o n 

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

f a c t o r . 

Q. W e l l , y o u ' r e t h e g e o l o g i s t ; c o r r e c t ? 

A. Yes. 

Q. W i t h o u t g e t t i n g i n t o t h e e n g i n e e r i n g , i t i s 

c l o s e r t o S e c t i o n 17 t h a n w o u l d be p e r m i t t e d by t h e 

r u l e s ; i s n ' t t h a t c o r r e c t ? 

A. Yes, i t ' s c l o s e r t o S e c t i o n 17. 

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

d i s t a n c e s e t b a c k , n o t e n g i n e e r i n g c o n s i d e r a t i o n s ; i s n ' t 
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t h a t r i g h t ? 

A. W e l l , I b e l i e v e t h e r u l e s were f o r m u l a t e d 

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

s e t b a c k . 

Q. And t h e s e t b a c k s e t i n t h o s e r u l e s i s 1650? 

A. T h a t ' s c o r r e c t . I t ' s i n d i c a t e d by our 

d i s p l a y . 

Q. And by b e i n g 330 o f f t h e s o u t h l i n e , you a r e 

a d v a n c i n g on S e c t i o n 17? 

A. Yes, s i r . 

Q. Now, we need t o l o o k a t t h e c r o s s - s e c t i o n s . 

A. Can you r e f e r e n c e an e x h i b i t , p l e a s e ? 

Q. I t h i n k you t o o k 5 ahead o f 4, I b e l i e v e . 

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

Q. A l l r i g h t . L e t ' s go t o E x h i b i t No. 5. I 

t h i n k w e ' l l t r y and work f r o m t h e s m a l l c o p i e s w i t h 

t h i s . 

What you've shown h e r e i s you've shown a l o g 

on t h e Santa Fe W e l l i n S e c t i o n 8, t h e d r y h o l e d r i l l e d 

t h i s y e a r . 

A. Yes, s i r . 

Q. And you have shown on t h e r i g h t s i d e t h e No. 

5 W e l l , t h e w e l l w h i c h you need t o be -- t h a t needs t o 

be r e p l a c e d ; i s n ' t t h a t c o r r e c t ? 

A. T h a t ' s c o r r e c t . 
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Q. Somewhere between t h e s e you have p l a c e d t h e 

f a c i e s change on t h e r e s e r v o i r l i m i t ; i s n ' t t h a t r i g h t ? 

A. That i s r i g h t . For t h e r e c o r d , we s h o u l d say 

t h e r e i s l i m e s t o n e i n t h e No. 5 W e l l . The key h e r e i s 

t h e r e i s no d o l o m i t e i n t h e I n d i a n B a s i n F e d e r a l No. 

1 . 

So t h e r e i s l i m e s t o n e and d o l o m i t e b o t h i n 

t h e N o r t h I n d i a n B a s i n No. 5. 

Q. Somewhere between t h e s e two t h a t you have t h e 

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

A. We c o u l d c o u l d c a l l i t a z e r o d o l o m i t e l i n e , 

c o u l d n 1 t we? 

Q. W e l l , I'm a s k i n g y o u . I t i s between t h e s e 

two w e l l s t h a t t h e d e t e r i o r a t i o n i n t h e r e s e r v o i r s 

o c c u r s ; i s n ' t t h a t r i g h t ? 

A. Yes, s i r . 

Q. You have n o t p l a c e d t h a t e x a c t l y a t any p o i n t 

i n t h i s e x h i b 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. Because you d o n ' t know e x a c t l y where t h a t i s ; 

i t ' s t h e n a t u r e o f t h e b u s i n e s s . 

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

Q. But i t i s f a i r t o say t h a t between t h e s e two 

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

r e s e r v o i r ; i s n ' t t h a t f a i r ? 
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A. 11 i s 1 i k e 1 y . 

Q. And i t i s l i k e l y t h a t t h e r e i s a s u b s t a n t i a l 

amount o f p r o d u c i b l e r e s e r v o i r t h a t you can p r o d u c e 

f r o m a s t a n d a r d l o c a t i o n i n S e c t i o n 9? 

MR. KELLAHIN: O b j e c t i o n t o t h e use o f t h e 

word " s u b s t a n t i a l " u n l e s s i t ' s q u a n t i f i e d . 

MR. CARR: W e l l , t h e w i t n e s s s a i d 

s u b s t a n t i a l , I b e l i e v e . 

Q. (BY MR. CARR) I s a i d t h e r e i s p r o d u c i b l e 

f o r m a t i o n ; c o r r e c t ? 

A. I n S e c t i o n 9? 

Q. Yes. West o f t h e No. 5 W e l l . 

A. Yes, t h e r e i s p r o d u c i b l e f o r m a t i o n west o f 

t h e No. 5 W e l l . 

Q. I n f a c t , most o f S e c t i o n 9 c o n t a i n s 

p r o d u c i b l e r e s e r v e s , does i t n o t ? 

A. P r o b a b l y does. 

Q. And, i n f a c t , most o f t h e r e s e r v e s a r e t o t h e 

west o f t h e No. 9 W e l l , a r e t h e y n o t ? 

A. I d o n ' t know i f you can say t h a t f o r s u r e 

because we t h i n k t h e r e a r e s t i l l a l o t o f r e s e r v e s e a s t 

o f t h e No. 9 W e l l — o r , excuse me, t h e No. 5 W e l l as 

we 11 . 

To g i v e y o u , oh, t h e r e ' s 50 u p - d i p and 50 

down - d i p , we're n o t p r e p a r e d t o say t h a t f o r s u r e , a 
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s i n g l e v a l u e l i k e t h a t . 

Q. There a r e r e s e r v e s west o f t h e No. 5 W e l l 

t h a t y o u ' r e h o p i n g t o pr o d u c e ? 

A. There a r e i n c r e m e n t a l r e s e r v e s west o f t h e 

No. 5 W e l l . 

Q. And you c o u l d p r o d u c e them? 

A. Excuse me ? 

Q. And t h o s e r e s e r v e s , many o f them c o u l d be 

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

A. Once a g a i n , I w o u l d t e l l you t h a t o u r 

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

v e r y l i t t l e gas, on t h e o r d e r o f j u s t , maybe, a c o u p l e 

of BCF a t b e s t t o be p r o d u c e d w i t h i n a s t a n d a r d 

l o c a t i o n . 

On t h e o t h e r hand, we f e e l t h a t we c o u l d 

p r o d u c e 40 o r 50 BCF -- I'm s o r r y . I ' l l t a k e t h a t 

back -- a p p r o x i m a t e l y 26 BCF maybe f r o m a l o c a t i o n 

o u t s i d e t h a t box. 

But w i t h i n t h a t s t a n d a r d l o c a t i o n box, we do 

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

excess o f a c o u p l e BCF f o r two r e a s o n s , g e o l o g i c and 

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

Q. L e t ' s t o o k a l o o k a t y o u r E x h i b i t No. 4. And 

t h i s i s one I d o n ' t u n d e r s t a n d . 

A. Okay. E x h i b i t No. 4 i s r o l l e d up o v e r 
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t h e r e . I f you want, we can s u p p l y you w i t h a s h o r t 

one . 

Q. The p r o b l e m I'm h a v i n g , I guess, I d o n ' t 

u n d e r s t a n d what t h e l o g shows. And I'm l o o k i n g a t t h e 

l o g on t h e I n d i a n B a s i n Comm. No. 6 W e l l . I t h i n k 

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

p a r t . 

And my q u e s t i o n r e a l l y i s t h a t we've g o t a 

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

Ma r a t h o n I n d i a n B a s i n Comm. No. 6 W e l l . And t h e b l a c k 

l i n e on t h e r i g h t s i d e , what does t h a t show? I s t h a t a 

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

A. I b e l i e v e y o u ' r e r e f e r r i n g t o t h e c u r v e f o u n d 

t o t h e r i g h t o f t h e d e a t h t r a c t . 

Q. Which i s t h e w h i t e s t r i p e i n t h e m i d d l e ? 

A. Yes, s i r . 

Q. Okay. 

A. For a l l o f us t e c h n i c a l t y p e s , t h i s i s a b u l k 

d e n s i t y l o g , and i t ' s synonymous, e s s e n t i a l l y , as you 

know t h e d e n s i t y p o r o s i t y l o g . The b u l k d e n s i t y h e r e , 

2.75 grams p e r c e n t i m e t e r , r e p r e s e n t s t h e b u l k d e n s i t y 

o f t h e l i m e s t o n e on h e r e . 

As y o u ' l l see, t h i s l o g c u r v e r u n s r i g h t 

down — w i t h t h e e x c e p t i o n o f a few e x c u r s i o n s f o r 

p o r o s i t y , t h i s l o g c u r v e r u n s r i g h t down t h e z e r o 
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p o r o s i t y , 100 p e r c e n t l i m e s t o n e l i n e . 

Now, t h i s 5D, o f c o u r s e , i s a symbol t h a t 

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

d e n s i t y c u r v e , o r t h e -- and, i f you w i l l , t h e way t o 

l o o k a t t h a t b u l k d e n s i t y o f 2.75 grams p e r c e n t i m e t e r , 

t h e p o r o s i t y b e i n g -- t h a t l i n e b e i n g z e r o l i m e s t o n e , 

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

i s a n e g a t i v e 10 p o r o s i t y , and t h e w e s t e r n b o u n d a r y i s 

a -- excuse me -- t h e l e f t b o u n d a r y by t h e d e a t h t r a c t 

i s a 30 p o r o s i t y . 

I s t h a t c l e a r t o our Commissioners? 

Q. Mr. C a r l s o n , t h e p i n k l i n e i s what? 

A. The p i n k l i n e i s a h i g h l i g h t a l o n g t h e 2.75 

grams p e r c e n t i m e t e r l i n e . 

Q. And t h a t i s i n d i c a t i v e o f t h e l i m e s t o n e 

d o l o m i t e f a c i e s change; i s t h a t what t h a t i s ? 

A. Yes, s i r . We see o n l y a few e x c u r s i o n s f o r 

p o r o s i t y i n t h i s l o g away f r o m t h a t t e l l i n g us t h a t 

most o f i t i s n e a r l y 100 p e r c e n t s o l i d l i m e s t o n e . 

Q. Does t h e b l a c k c u r v e t h a t r u n s c l o s e t o t h a t , 

does t h a t show p o r o s i t y o r d e n s i t y ? T h a t ' s my 

q u e s t i o n . 

A. Okay. W e l l , t h e f o r m u l a t o d e r i v e p o r o s i t y 

i s f r o m t h e d e n s i t y v a l u e . Okay. So, i n f a c t , i f you 

a r e c l e v e r , and c e r t a i n l y o u r l o g s e r v i c e companies a r e 
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c l e v e r , we can f i n d a way t o e x p r e s s t h o s e s c a l e s i n 

t h e same r a t i o such as you can r e a d e i t h e r way v e r y 

q u i c k l y . 

Q. Does i t b a s i c a l l y i n d i c a t e b o t h ? 

A. I t shows you b o t h . 

Q. And i f t h i s b l a c k l i n e t h a t we've j u s t been 

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

t h e g r e a t e r t h e p o r o s i t y ; i s n ' t t h a t r i g h t ? 

A. You c a n ' t say t h a t a l o n e . You must l o o k a t 

t h e o t h e r c u r v e t o o . You must l o o k a t t h e gamma r a y 

c u r v e . You must l o o k a t t h e c a l i p e r c u r v e as w e l l . 

But i f you a r e i n a l i m e s t o n e and y o u ' r e 

c o m f o r t a b l e f r o m y o u r gamma r a y t h a t y o u ' r e n o t s e e i n g 

a shadow b r e a k o r s o m e t h i n g l i k e t h a t , t h e n , y e s , you 

have some p o r o s i t y . 

I n f a c t , as you know, t h i s w e l l p r o d u c e d a 

h a l f a BCF, and i t most c e r t a i n l y p r o d u c e d i t o u t o f 

some o f t h e s e p o r o s i t i e s . 

Q. And when you have p o r o u s s t r e a k s i n t h e 

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

c u r v e ? 

A. W e l 1 , s u r e . 

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

c u r v e t o t h e l e f t ? 

A. Sure. T h i s u n i t e x c u r s i o n a t j u s t below t h e 
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t o p o f t h e c a r b o n a t e , j u s t t o g i v e you an example, has 

a p o r o s i t y and l i m e s t o n e on 6 p e r c e n t p o r o s i t y . 

Q. So what we've g o t h e r e r e a l l y i s when we have 

p o r o s i t y , w h i c h we have had some i n t h e No. 4 W e l l , t h e 

w e l l b e f o r e t h e No. 6 W e l l , t h a t p o r o s i t y , i n f a c t , 

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

w o u l d i t n o t ? 

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

Q. And t h a t , i n f a c t , i f we d i d n ' t have t h a t 

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

t h i s c u r v e m i g h t c r o s s t h a t p i n k l i n e ; i s n ' t t h a t 

r i g h t ? 

A. The c u r v e can c r o s s t h e p i n k l i n e 

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

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

t o o l f r o m t h e 1960's. 

I t ' s when i t c r o s s e s two c h a r t d i v i s i o n s o v e r 

t h a t y ou s t a r t s a y i n g , i f we have a v a l i d l o g , t h a t ' s a 

d i f f e r e n t l i t h o l o g y as we p o i n t e d o u t i n our e x h i b i t . 

Q. My q u e s t i o n i s because you've g o t t h e 

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

t o t h e l e f t ? 

A. Once a g a i n , i f you have a p o r o u s s t r e a k and 

i t ' s i n a l i m e s t o n e , you w i l l see an e x c u r s i o n t o t h e 

l e f t . 
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Q. I s t h a t a yes? 

A. Yes, s i r . 

Q. And s i n c e i t does p u l l i t t o t h e l e f t w i t h o u t 

p o r o s i t y , t h i s c u r v e m i g h t — t h e d a r k c u r v e m i g h t be 

f u r t h e r t o t h e r i g h t ; i s n ' t t h a t r i g h t ? 

A. Say t h a t a g a i n . 

Q. I f we d i d n ' t have t h i s p o r o s i t y h e r e , t h e 

c u r v e t h a t t h i s b l a c k l i n e t h a t r u n s a g a i n s t t h e p i n k , 

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

p o r o s i t y f e e t a l s o measured i n t h i s c u r v e ; i s n ' t t h a t 

r i g h t ? 

A. Yes, s i r . 

Q. And i f t h a t happened, t h e n i t m i g h t c r o s s 

t h i s p i n k l i n e ? 

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

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

MR. LeMAY: A d d i t i o n a l q u e s t i o n s o f t h e 

w i t n e s s ? 

Commissioner Humphries. 

EXAMINATION 

BY MR. HUMPHRIES: 

Q. You used t h e t e r m s t r a t i g r a p h i c r i s k . Put 

t h a t i n q u i c k layman's t e r m s f o r me. 

A. Okay. 

MR. KELLAHIN: Excuse me. B e f o r e you answer. 
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l e t me g e t you a d i s p l a y . 

THE WITNESS: As y o u ' r e aware, Mr. Humphries, 

i n any b u s i n e s s i n v e s t m e n t d e c i s i o n t h e r e a r e i n h e r e n t 

r i s k s . And one o f t h e t h i n g s t h a t we a t t e m p t t o do 

when we make a b u s i n e s s d e c i s i o n i s t o f i g u r e o u t where 

t h o s e r i s k s m i g h t be t o see how t o d e a l w i t h t h o s e 

r i s k s . 

We m i g h t f i g u r e o u t some e n g i n e e r i n g r i s k s . 

We m i g h t f i g u r e o u t some f i n a n c i a l r i s k s . What c o u l d 

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

f i n a n c i a l r i s k . 

You m i g h t a l s o l o o k a t some o f t h e g e o l o g i c a l 

r i s k s t h a t a r e a s s o c i a t e d w i t h any p a r t i c u l a r c a p i t a l 

p r o j e c t . For i n s t a n c e , i f y o u ' r e d r i l l i n g a w e l l , you 

m i g h t r e a l i z e t h a t t h e t y p e o f r o c k y o u ' r e d r i l l i n g 

i n t o , where y o u r pay i s , m i g h t have an i m p a c t on how 

l i k e l y you a r e t o have a p r o d u c i b l e w e l l . 

So t h e r e a s o n b e i n g i s t h a t some r o c k s w i l l 

p r o d u c e gas much b e t t e r t h a n o t h e r r o c k s . So when we 

t a l k o f s t r a t i g r a p h i c r i s k s , i t ' s a s o r t o f b l a n k e t 

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

d r i l l a w e l l , t h e r o c k w h i c h i s t h e r e may n o t be a b l e 

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

a p a y i n g p r o p o s i t i o n . 

Q. So i n y o u r c o n c l u s i o n -- I wasn't w o r r i e d 
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a b o u t t h e b u s i n e s s e x p l a n a t i o n ; what y o u ' r e s a y i n g i s 

when you d e t e r m i n e s t r a t i g r a p h i c r i s k , y o u ' r e s a y i n g 

t h a t t h e r o c k , when you c o n s i d e r t h e r i s k s t o be i n 

yo u r f a v o r , w i l l p r o d u c e and when you f i g u r e i t t o be 

n e g a t i v e o r a g a i n s t y o u , i t won't p r o d u c e ? 

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

a b s o l u t e r i s k . As y o u ' r e w e l l aware, i n some f i e l d s 

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

r i g h t between t h o s e e i g h t p r o d u c e r s and have a d r y 

h o l e . I t happens once i n a w h i l e . So t h e r e ' s a l w a y s a 

chance t h a t y o u ' l l d r i l l a n o n p r o d u c e r . 

However, what you t r y and do i s l o o k f o r 

p l a c e s where t h a t chance i s v e r y low. As a g e o l o g i s t , 

i t ' s p a r t l y my j o b t o as s e s s t h e g e o l o g i c a l r i s k , w h i c h 

i n c l u d e t h e s t r a t i g r a p h i c r i s k . So when I come t o a 

s i t u a t i o n , a g e o l o g i c s i t u a t i o n such as we p r e s e n t 

t o d a y , I say what a r e — what i s t h e r i s k ? 

And t h e r i s k t h a t I can see o f d r i l l i n g 

anywhere i n S e c t i o n 9 i s t h a t you c o u l d e a s i l y g e t a 

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

enough t o say t h a t because we t h i n k f r o m our a n a l y s i s 

we have 26 BCF l e f t i n t h e s e c t i o n . 

So I c a n ' t say d o n ' t d r i l l . I have t o say 

where can we d r i l l where w e ' l l p r o b a b l y g e t a good 

w e l l . We c a n ' t a l w a y s say 100 p e r c e n t f o r s u r e . But 
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we can say where am I p r o b a b l y g o i n g t o g e t a w e l l i n 

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

q u a n t i t i e s . 

So t h e n I l o o k a t t h e a v a i l a b l e s t r a t i g r a p h i c 

d a t a , some o f w h i c h I p r e s e n t e d t o you t o d a y , f o r 

i n s t a n c e , t h e c r o s s - s e c t i o n s h o w i n g you t h e l i m e s t o n e 

i n S e c t i o n 4, a l l t h e l i m e s t o n e i n S e c t i o n 8, t h e 

l i m e s t o n e i n S e c t i o n 18. 

And I have t o draw what i s a l i n e t h a t based 

p a r t l y on my e x p e r i e n c e w o r k i n g s e v e r a l c a r b o n a t e 

r e s e r v o i r s on t h e d i s t a n c e -- oh, f a c i e s change m i g h t 

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

P a r t l y on t h e d a t a w h i c h I ' v e shown y o u , f o r 

i n s t a n c e , we know t h i s band i s a t l e a s t t h i s w i d e . And 

I have t o come up w i t h some l i n e . So u s u a l l y a 

g e o l o g i s t , when he's e x a m i n i n g s t r a t i g r a p h i c r i s k , w i l l 

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

Here I ' v e t a k e n b a s i c a l l y a median a p p r o a c h . 

As Mr. C a r r has p o i n t e d o u t , i t c o u l d be t h e l i m e s t o n e 

goes t o h e r e , c o u l d be t h e l i m e s t o n e goes t o h e r e . 

But my f e e l i n g i s t h a t t h i s b e l t p r o b a b l y 

i s n ' t much w i d e r t h a n what I ' v e g o t drawn and t h a t we 

can p r o b a b l y come down h e r e and p u t a w e l l and p r o b a b l y 

a t l e a s t be c l o s e t o t h e d o l o m i t e , c l o s e enough t o make 

a good w e l l l i k e t h e No. 2 Bun n e l F e d e r a l . B u t , 
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h o p e f u l l y , good enough — have enough o f t h a t d o l o m i t e 

f a c i e s t h a t I can g e t a w e l l l i k e t h e s e o u t h e r e , make 

them p o s s i b l y 40, 50 BCF e v e n t u a l l y . 

Q. What I'm t r y i n g t o g e t f r o m you i s , i n y o u r 

o p i n i o n , t h e s t r a t i g r a p h i c r i s k t h e n i s t o g e t 

somewhere e a s t o f t h e l i m e - d o l o m i t e ? 

A. L e t ' s use t h e word s o u t h e a s t . 

Q. S o u t h e a s t . Somewhere t o t h e r i g h t o f t h e 

l i n e ? 

A. Yes, s i r . 

Q. I s t h a t r i g h t ? 

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

Q. And i t a p p e a r s t o me t h a t you must have a 

v e r y , v e r y h i g h c o n f i d e n c e l e v e l i n where you've g o t 

t h a t l i m e - d o l o m i t e l i n e drawn? 

A. T h a t l i n e , once a g a i n — 

Q. No. No. Do you have a r e a l c o n f i d e n c e l e v e l 

i n where t h a t l i n e i s ? 

A. For s t r a t i g r a p h i c r i s k r e l a t i v e t o o t h e r , 

yes . 

Q. And so you moved — t h e p a r t o f t h e r i s k 

i n t e r p r e t a t i o n t h a t I d o n ' t u n d e r s t a n d i s why you moved 

d i r e c t l y t o t h e l i n e u n l e s s you have a 100 p e r c e n t 

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

f a r t h e r t o t h e e a s t o r f a r t h e r t o t h e r i g h t o f where 
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you have i t drawn, i t seems t o me l i k e you've made an 

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

A. W e l l , you've g o t t o l o o k a t i t i n t h e w o r s t 

case s c e n a r i o t o o . I f , f o r i n s t a n c e , say, i t i s 

l i m e s t o n e , and i t c o u l d be, i t c o u l d be h e r e . At l e a s t 

we have a p o i n t h e r e t h a t ' s a l i m e s t o n e p o i n t i n our 

s e c t i o n . We'd s t i l l be o b l i g a t e d t o f i n d a p l a c e t o 

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

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

But we have two r i s k s t o c o n s i d e r h e r e : We 

have t h e s t r a t i g r a p h i c and t h e s t r u c t u r a l . And you 

have t o choose a b a l a n c e between t h e w e i g h t you p u t on 

t h o s e r i s k s . 

Here because we can see some e v i d e n c e o f 

s t r u c t u r a l r i s k b e i n g d o w n-dip. We have w e l l s t h a t 

have w a t e r e d o u t . We have p u t more w e i g h t on t h a t and 

come up as c l o s e as we can w i t h o u t c r o s s i n g t h e 

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

b o u n d a r y t h e r e , t o t h a t u n i t b o u n d a r y . 

Q. And what was y o u r r e a s o n i n g f o r moving 

s o u t h ? And I u n d e r s t a n d moving west you a r e t r y i n g t o 

move away f r o m t h e w a t e r ? 

A. Yes, s i r . 

Q. And s o u t h y o u ' r e t r y i n g t o move — 

A. We're t r y i n g t o move o u t o f t h i s box because 
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we f e e l — 

Q. I u n d e r s t a n d t h a t . T h a t ' s n o t my q u e s t i o n . 

A. We're moving s o u t h o f t h a t box, s i r , because 

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

i n s t e a d o f a d o l o m i t e i n t h e west h a l f o f t h a t box. 

Q. I t h i n k t h a t answers my q u e s t i o n . 

MR. LeMAY: Commissioner Weiss. 

EXAMINATION 

BY MR. WEISS: 

Q. Why d r i l l t h a t w e l l ? What's t h e m a t t e r w i t h 

t h e one you had? 

A. We're g o i n g t o p r e s e n t some d i r e c t 

t e s t i m o n y . But v e r y q u i c k l y j u s t t o summarize, we 

b e l i e v e we have some c h a n n e l i n g b e h i n d - p i p e . We've 

a t t e m p t e d t o work t h e w e l l o v e r . We seem t o n o t be 

a b l e t o g e t t h e w a t e r o u t o f t h e w e l l . And I have an 

e n g i n e e r t h a t can g i v e you a g r e a t d e a l more 

i n f o r m a t i o n on t h a t . 

Q. You say you have some P ov e r Z d a t a . I guess 

t h a t w o u l d come f r o m t h e e n g i n e e r ? 

A. I w o u l d l i k e t o t e l l you t h e e n g i n e e r i n 

q u e s t i o n w i l l d e s c r i b e t o you t h e r e a s o n why we do n o t 

want t o d r i l l a d j a c e n t t o t h i s w e l l . He w i l l p r e s e n t 

some f a c t u a l d a t a and a l s o w i l l t e l l y ou t h e r e ' s 

b a s i c a l l y --
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MR. KELLAHIN: To answer t h e q u e s t i o n , he's 

g o t t h e P o v e r Z d a t a . 

THE WITNESS: He does have i t w i t h h im i f he 

needs i t . Thank you. 

Q. (BY MR. WEISS) I had -- a n o t h e r t h o u g h t 

o c c u r r e d t o me d u r i n g y o u r p r e s e n t a t i o n . What's t h e 

v a l u e o f gas i n 50 y e a r s ? What's t o d a y ' s v a l u e o f t h a t 

gas? 

A. Once a g a i n , t h a t ' s an economic q u e s t i o n . But 

as a r u l e o f thumb o u t h e r e , a buck, a b u c k - a n d - a - h a l f , 

somewhere i n t h e r e . I t f l u c t u a t e s w i t h t h e season. 

Q. What's i t w o r t h t o d a y , 50 y e a r s f r o m now? 

What's t h e p r e s e n t v a l u e ? 

A. W e l l , t h a t i s g o i n g t o depend on t h e 

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

p r o j e c t e d v a l u e o f t h a t gas t h e n . I w o u l d say t h a t as 

gas becomes a s c a r c e r and s c a r c e r r e s o u r c e on t h e N o r t h 

A m e r i c a n C o n t i n e n t , w h i c h i s n ' t g o i n g t o happen n e x t 

y e a r , b u t e v e n t u a l l y t h a t gas c o u l d e a s i l y be w o r t h $5 

or $6 a t h o u s a n d c u b i c f e e t . 

Q. But t o d a y i t m i g h t n o t be w o r t h a n i c k e l . 

A. I'm s o r r y ? 

Q. The p r e s e n t v a l u e o f s o m e t h i n g 50 y e a r s f r o m 

now, i f i t ' s $5 or $10 MCF, m i g h t n o t be v e r y b i g ? 

A. I t m i g h t n o t be v e r y b i g . T h a t ' s an economic 
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r i s k t h a t we t a k e i n d r i l l i n g t h a t w e l l . 

Q. And t h e n does somebody have t h e DST's o f f o f 

t h i s o t h e r w e l l , t h e E n f i e l d W e l l No. 3? I s t h a t g o i n g 

t o be p r e s e n t e d ? 

MR. KELLAHIN: W e ' l l have t o s e a r c h f o r i t , 

C ommissioner Weiss. I'm n o t s u r e I have a w i t n e s s t h a t 

has t h a t , b u t w e ' l l be happy t o l o o k f o r i t . 

MR. WEISS: My o n l y q u e s t i o n . Thank y o u , 

s i r . 

THE WITNESS: I w o u l d o n l y say i t w o u l d seem 

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

caused t h i s o p e r a t o r t o abandon t h i s w e l l . So he must 

have seen s o m e t h i n g i n t h a t DST he d i d n ' t l i k e . 

My guess i s what he g o t was a l i t t l e bug i n 

th e c a r b o n a t e , maybe a s m a l l f r a c t u r e or s o m e t h i n g t h a t 

w a sn't c o n n e c t e d t o any more r e s e r v o i r t h a n t h a t , he 

p r o b a b l y g o t a p u f f , came up p r e t t y q u i c k . Got a r a t e , 

b u t t h e n he went t o s e t i t -- or s h u t i t i n and g o t a 

low b o t t o m h o l e p r e s s u r e o r s h u t - i n p r e s s u r e r a t h e r . 

P r o b a b l y t h a t w o u l d be my b e s t guess. 

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

THE WITNESS: Thank y o u , s i r . 

EXAMINATION 

BY MR. LeMAY: 

Q. Mr. C a r l s o n , h e l p me a l i t t l e b i t i n h e r e . 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

1 3 

14 

15 

16 

17 

1 8 

19 

20 

21 

22 

23 

24 

25 

77 

Have you r u n t h e samples on any o f t h e w e l l s i n t h e 

area ? 

A. Yes, s i r . 

Q. Which w e l l s ? 

A. Okay. Most o f t h e w e l l s were l o g g e d w i t h a 

mud l o g g e r . And we have t i e d down t h e l i t h o l o g y t o t h e 

l o g r e s p o n s e i n a number o f w e l l s i n a s t u d y done i n 

1972 by o u r p e o p l e i n Denver. They d i d a c o m p l e t e 

a n a l y s i s o f t h e l o g c u r v e s and t h e samples back t h e n . 

Q. I'm s o r r y . I wasn't s p e c i f i c i n my 

q u e s t i o n . Have you p e r s o n a l l y l o o k e d t h r o u g h a 

m i c r o s c o p e a t any o f t h e w e l l s and examined t h e 

1 i t h o l o g y ? 

A. I ' v e l o o k e d -- we d r i l l e d t h i s w e l l i n 

S e c t i o n 22 l a s t y e a r . 

Q. Yes. 

A. And I was r e s p o n s i b l e f o r p i c k i n g a c o r e 

p o i n t a t t h a t w e l l . I d i d l o o k a t t h e l i t h o l o g i e s i n 

t h a t w e l l . 

Q. Down t o t h e c o r e p o i n t ? 

A. Past t h e c o r e p o i n t . We g o t a c o r e t o o . 

Q. D i d you l o o k a t t h e c o r e ? 

A. Yes, s i r . 

Q. T h a t ' s s o u t h e a s t a t 22? 

A. Tha t i s t h e No. 2 ( a ) . 
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Q. How abo u t up t o w a r d y o u r l i m e - d o l o m i t e l i n e s 

up i n s e c t i o n — i n t h e v i c i n i t y o f 8, 9, 17, 16, 18? 

A. Yes, s i r . We have a c o r e t a k i n g i n t h e one 

marked I n d i a n B a s i n i n S e c t i o n 10, t h e s o u t h w e s t 

c o r n e r , and we examined t h o s e c o r e s a g a i n on S a t u r d a y , 

t h e c o r e r e p o r t s f r o m t h a t . 

Q. D i d you examine t h a t c o r e p e r s o n a l l y ? 

A. I l o o k e d a t i t once v e r y b r i e f l y once i n 

Denver. 

Q. I'm s o r r y t o be so s p e c i f i c , b u t y o u ' r e t h e 

w i t n e s s . And I have t o z e r o i n on y o u r a r e a o f 

e x p e r t i s e . 

A. Yes, s i r . We had a c a r b o n a t e s t r a t i g r a p h e r 

by t h e name o f B i l l C l a r k who s p e n t a l o t o f t i m e w i t h 

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

Q. A t what S e c t i o n s ? 8, 9, 17, 18, and 19? 

A. There i s a s h o r t c o r e i n t h e No. 2 I n d i a n 

B a s i n as w e l l . 

Q. I'm t r y i n g t o z e r o i n on y o u r l i m e - d o l o m i t e 

f a c i e s change. I n t h a t a r e a t h a t you show l i m e and 

j u s t t o r i g h t o f y o u r d o l o m i t e l i n e , have you examined 

t h e samples o r l o g s -- I mean samples o r c o r e s on any 

o f t h o s e w e l l s ? 

A. No, s i r , I h a v e n ' t l o o k e d a t t h e w e l l on 

S e c t i o n 4, f o r i n s t a n c e , b u t , once a g a i n , we have t h e 
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r e p o r t f r o m 1972. 

Q. L e t me pose a n o t h e r q u e s t i o n t o you. I f y o u r 

maps a r e drawn s t r i c t l y on t h e b a s i s o f l o g 

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

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

c u r v e f r o m some -- a l i t t l e b i t o f p o r o u s l i m e s t o n e ? 

A. You a r e c o r r e c t i n c h a l l e n g i n g t h e a b s o l u t e 

v e r a c i t y o f a l o g i n t e r p r e t a t i o n , o f a w i r e l i n e l o g 

i n t e r p r e t a t i o n . Hence, t h e p r i m a r y means by w h i c h I 

have drawn t h e s e l i n e s i s based on s o m e t h i n g we can a l l 

see, we can l o o k up, i t ' s t h e p r o d u c t i o n d a t a . A l l 

r i g h t . 

For i n s t a n c e , t h i s w e l l h e r e o n l y made a h a l f 

a BCF. Th e r e ' s s o m e t h i n g d i f f e r e n t a b o u t t h i s w e l l 

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

We've l o o k e d , and t h i s w e l l -- t h i s w e l l has o n l y 

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

T h e r e ' s s o m e t h i n g d i f f e r e n t a b o u t t h a t w e l l 

and t h i s w e l l w h i c h has p r o d u c e d 30 BCF. And t h e s e two 

w e l l s down h e r e , t h i s w e l l has p r o d u c e d 5 BCF, and t h i s 

w e l l has p r o d u c e d 2 BCF. Th e r e ' s s o m e t h i n g d i f f e r e n t 

a b o u t t h a t . I t ' s n o t as good a r e s e r v o i r up. 

So even i f i t wasn't s p e c i f i c a l l y j u s t t h e 

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

t h e r e was s o m e t h i n g e l s e , we w o u l d s t i l l have t o say t o 
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o u r s e l v e s t h e r e ' s a r e a s o n n o t t o d r i l l r i g h t h e r e 

between two d r y h o l e s o r two — a m a r g i n a l p r o d u c e r and 

a d r y h o l e . See, i t ' s a l i t t l e more t h a n — 

Q. I u n d e r s t a n d , Mr. C a r l s o n . I'm t r y i n g t o 

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

map . 

A. Okay. 

Q. Do you know w h i c h w e l l i s t h e d i s c o v e r y w e l l 

f o r t h e I n d i a n B a s i n f i e l d ? 

A. There was one done i n B o l o F l a t s a r e a t h a t I 

was — and t h e n s h o r t l y t h e r e a f t e r , o f c o u r s e , t h e 

l o w e s t came i n h e r e i n S e c t i o n 23. I had i t . I l o o k e d 

a t i t a g a i n y e s t e r d a y , b u t I c a n ' t remember. 

Q. Are you f a m i l i a r w i t h t h e t i m i n g ? You have 

i t on y o u r map, t h e J. C. W i l l i a m s o n No. 1, S t a n d a r d o f 

Texas? 

A. Yes. 

Q. C o u l d t h a t p o s s i b l y be t h e d i s c o v e r y w e l l i n 

t h e f i e l d ? 

A. Yes, t h a t was. Thank you. Thank you. I n 

f a c t , t h e w e l l was d r i l l e d as a De v o n i a n t e s t . 

Q. C o r r e c t . I u n d e r s t a n d t h a t . Have you l o o k e d 

a t any sample i n t e r p r e t a t i o n f r o m t h e J. C. W i l l i a m s o n 

No. 1, S t a n d a r d o f Texas, W e l l as t o t h e p e r c e n t a g e s o f 

l i m e s t o n e and d o l o m i t e ? 
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A. I m y s e l f have n o t l o o k e d d i r e c t l y a t t h a t . 

Q. Would i t be p o s s i b l e — do you know t h e 

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

A. I d o n ' t have i t . M a r a t h o n has i t , b u t I 

d o n ' t have i t . 

Q. Would you a c c e p t t h e p o s s i b i l i t y t h a t you 

have — t h a t t h e d o l o m i t e f a c i e s -- t h a t t h e r e a r e 

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

pr o d u c e ? 

A. Yes, s i r , I w o u l d . I n f a c t , t h i s w e l l has 6 

f e e t o f pay up h e r e i n S e c t i o n 5 as w e l l . 

Q. S i n c e you show i t i n c o m p l e t i n g t h e d o l o m i t e , 

and I guess you choose t o make an i n t e r p r e t a t i o n n o t 

based on an i n t e r f a c e o f l i m e s t o n e and d o l o m i t e i n any 

w e l l b o r e , y ou choose t o make a v e r y s h a r p d e m a r c a t i o n 

between l i m e s t o n e and d o l o m i t e . 

A. For t h e r e c o r d , s i r , I have shown you i n 

E x h i b i t 5 a v e r y c l e a r i n t e r f a c e between l i m e s t o n e and 

d o l o m i t e w i t h i n a w e l l b o r e . 

Q. C o u l d we l o o k a t E x h i b i t 5? 

A. Yes, s i r . I t ' s t h e s h o r t c r o s s - s e c t i o n . 

Q. W e l l , my p r o b l e m , Mr. C a r l s o n , i s t h a t i f 

y o u ' r e u s i n g t h e -- s t r i c t l y t h e d e n s i t y c u r v e t o draw 

y o u r l i m e s t o n e - d o l o m i t e c o n t a c t and t h a t you a d m i t t h a t 

p o r o u s d o l o m i t e and p o r o u s l i m e s t o n e c a n n o t be 
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d i f f e r e n t i a t e d based on l o g a n a l y s i s a l o n e , t h a t m i g h t 

n o t you have some i n t e r f a c e h e r e based on j u s t l o g 

i n t e r p r e t a t i o n t h a t w o u l d show an i n t e r f i n g e r i n g 

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

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

A. You can f i n d a few l o g s where you can make 

t h a t c ase. However, i t ' s s i g n i f i c a n t t o remember t h e 

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

e a s t w a r d , and a l l t h e s e f a c i e s a r e moving s o u t h w a r d and 

e a s t w a r d . 

We have f r o m o ur c o r e d a t a good e v i d e n c e t o 

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

f a c i e s and t h a t t h e l i m e s t o n e f a c i e s i s e s s e n t i a l l y a 

b a c k - r e e f f a c i e s . As you know, t h e s t a n d a r d 

p r o g r a d a t i o n model, you w o u l d e x p e c t as you go up t h e 

s e c t i o n , t h e b a c k - r e e f l i m e s t o n e comes o u t o v e r t h e 

d o l o m i t e . 

Now, t h e r e a r e a few p l a c e s where you can 

see, f o r i n s t a n c e , way down h e r e some i n t e r f i n g e r i n g , 

and y o u can say, w e l l , t h a t m i g h t be poor r e e f 

l i m e s t o n e s i m i l a r t o t h e Rader member o u t i n t h e s o u t h 

canyon f o r m a t i o n , e a s t o f t h e Guadalupe M o u n t a i n s . 

But s t i l l , by and l a r g e , i t w orks p r e t t y w e l l 

t o r e a l i z e t h a t t h e d o l o m i t e -- and t h i s i s a z e r o 

d o l o m i t e l i n e r a t h e r t h a n -- t h i s i s a l l l i m e , and t h i s 
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i s a l l d o l o m i t e , see. I c o u l d have l a b e l e d i t z e r o 

d o l o m i t e l i n e and i t p r o b a b l y w o u l d have been a l i t t l e 

c l e a r e r . 

Q. I'm n o t c l e a r what a z e r o d o l o m i t e l i n e w o u l d 

i n d i c a t e . What w o u l d t h a t be? 

A. That w o u l d i n d i c a t e t h e r e ' s no d o l o m i t e i n a 

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

Q. But i t w o u l d a l s o -- t h e r e w o u l d be no l i m e 

s o u t h o f t h a t w e l l ? 

A. No, i t d o e s n ' t say t h a t . And I t h i n k we can 

see, f o r i n s t a n c e , once a g a i n , t h a t i n t h i s 

c r o s s - s e c t i o n r u n n i n g west t o e a s t , E x h i b i t 4, i s i t , 

t h a t we see a p p r o x i m a t e l y 100 f e e t o f l i m e s t o n e i n t h i s 

we 11 . 

Q. W e l l , I guess I'm t r y i n g t o z e r o i n on t h a t 

a r e a where you draw t h a t z e r o d o l o m i t e l i n e . I n f a c t , 

i n t r y i n g t o g e t a f e e l f o r what y o u ' r e s a y i n g i s t h a t 

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

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

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

o b t a i n e d on b o t h s i d e s o f t h e l i n e ? 

A. T h a t ' s c o r r e c t . For i n s t a n c e , I j u s t l o o k e d 

a t t h i s l o g t h e o t h e r day. T h i s i s a n e u t r o n l o g . 

I t ' s v e r y i n t e r e s t i n g t o see y o u ' r e f a m i l i a r w i t h t h a t 

p a r t i c u l a r c a s e . I t was q u i t e a s t o r y t h e n , I can 
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I m a g i n e . 

B u t , anyway, j u s t t o e s t a b l i s h f o r t h e 

r e c o r d , t h e r e i s l i m e i n many o f t h e s e w e l l s o u t h e r e . 

Q. Lime t h a t p r o d u c e s ? 

A. P r o b a b l y i n m a r g i n a l amounts, y e s . I , 

m y s e l f , p i c k e d 6 f e e t o f l i m e pay i n t h i s w e l l , b u t 32 

f e e t o f d o l o m i t e pay, w h i c h has a h i g h e r p e r m e a b i l i t y 

f r o m what we can t e l l . 

MR. LeMAY: Thank you. 

Commissioner Humphries. 

FURTHER EXAMINATION 

BY MR. HUMPHRIES: 

Q. I d o n ' t mean t o ask you an e n g i n e e r i n g 

q u e s t i o n , so I'm o n l y a s k i n g you i n t h e sense o f 

g e o l o g y : How w o u l d you d e s c r i b e — and j u s t 

a p p r o x i m a t e l y show, d o n ' t draw on t h e map o r — use 

y o u r p o i n t e r i f you want t o , t h e a r e a o r r a d i u s o r 

w h a t e v e r you want t o c a l l o f p r o d u c t i o n o f a w e l l i n 

t h a t . 

And use y o u r p r o p o s e d w e l l , t h e No. 8, I 

t h i n k t h e number i s or w h a t e v e r i t i s . Show me what 

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

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

A. Okay. 

Q. I ' l l ask t h e e n g i n e e r t h e same q u e s t i o n . 
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A. From a l l t h e i n d i c a t i o n s we have, we ca n n o t 

use a c i r c l e . 

Q. I u n d e r s t a n d t h e y may n o t be p e r f e c t l y 

c i r c u l a r . You can c a l l i t o v a l o r e l l i p t i c a l o r you 

j u s t show me. 

A. The o t h e r i n d i c a t i o n s we have g e o l o g i c a l l y i s 

t h a t we have an e n c r o a c h i n g w a t e r c o n t a c t , n o t a 

p o w e r f u l w a t e r d r i v e , b u t a l i t t l e e n c r o a c h m e n t . So i f 

we were g o i n g t o draw some a r e a w h i c h we m i g h t d r a i n , 

y o u ' r e t a l k i n g a b o u t does t h i s w e l l -- say, any o t h e r 

w e l l s o u t h e r e , f o r i n s t a n c e , I mean a r e you t a l k i n g 

a b o u t d r a i n i n g an i n f i n i t e t i m e o r --

Q. I j u s t w a n t e d t o know as a g e o l o g i s t what you 

t h i n k t h e d r a i n a g e p a t t e r n o r t h e p r o j e c t i o n p a t t e r n o f 

t h a t w e l l i s g o i n g t o be. 

A. L e t ' s say a l a r g e — 

MR. KELLAHIN: D i d you want him t o draw on 

t h e d i s p l a y ? 

MR. HUMPHRIES: Oh, I d o n ' t c a r e i f he draws 

or t a k e s h i s p o i n t e r . 

THE WITNESS: L e t ' s say a l a r g e p o s i t i o n o f 

t h i s s e c t i o n may be, i f I may, come s o u t h f r o m t h e 

p r o p o s e d w e l l b o r e t o maybe t h e M and maybe e a s t t o 

somewhere o v e r h e r e where we're g o i n g t o have t h a t and 

t h e n back h e r e . 
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Q. (BY MR. HUMPHRIES) Okay. Now, t h e w e l l i n 

S e c t i o n 10 --

A. Yes, s i r . 

Q. -- I c a n ' t r e a d t h e number. I d o n ' t have 

i t . 

A. The No. 1 W e l l . 

Q. The No. 1 W e l l i n t h e s o u t h w e s t q u a r t e r o f 

S e c t i o n 10, draw what you t h i n k t h e p a t t e r n — 

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

i s . 

A. We have a s l i g h t d i p component, so, i n f a c t , 

i t ' s p r o b a b l y g o i n g t o do -- assuming a r e a s o n a b l e 

e n g i n e e r i n g amount o f t i m e , because t h e r e s e r v o i r does 

behave w e l l enough t h a t y ou can see some i n f l u e n c e f r o m 

one w e l l t o a n o t h e r i n some p l a c e s . 

B a s i c a l l y t h i s w e l l may be -- i f I come o u t 

on t h i s d i s p l a y 1,000 f e e t t o t h e west and 2,000 o r 

3,000, maybe even 4,000 f e e t t o t h e e a s t and maybe 

2,000 f e e t s o u t h and maybe 2,000 f e e t n o r t h , so I have 

an e l l i p s e , l o o k s l i k e H a i l e y ' s Comet's p a t h . 

Q. So y o u ' r e t e l l i n g me t h a t t h e w e l l i n S e c t i o n 

10, t h e No. 1, w i l l d r a i n e l l i p t i c a l l y o r o v a l l y , 

s o m e t h i n g o n t o t h e n o r t h , e a s t , w e s t , and s o u t h ? 

A. Some s a i d d i f f e r e n c e . 

Q. And t h e p r o p o s e d w e l l t h a t y o u ' r e t a l k i n g 
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ab o u t i s g o i n g t o d r a i n o n l y t o t h e s o u t h e a s t , a l m o s t 

n o t h i n g n o r t h o r west? 

A. T h a t ' s c o r r e c t . T h a t ' s my i n t e r p r e t a t i o n . 

MR. LeMAY: A d d i t i o n a l q u e s t i o n s o f t h e 

w i t n e s s ? I f n o t , he may be exc u s e d . And l e t ' s t a k e a 

15 - m i n u t e b r e a k . 

( T h e r e u p o n , a r e c e s s was t a k e n . ) 

MR. LeMAY: W e ' l l resume. 

Mr. K e l l a h i n . 

MR. KELLAHIN: Mr. Chairman, our n e x t w i t n e s s 

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

m o d e l i n g . He's Greek, and I w i l l t r y t o do h i s l a s t 

name as b e s t I can and ask him t o -- I a p o l o g i z e t o him 

i f I m i s p r o n o u n c e i t . I t i s s p e l l e d 

K-e-1-e-s-o-g-1-o-u, K e l e s o g l o u . 

THE WITNESS: K e l e s o g l o u . 

MR. KELLAHIN: Mr. C o n s t a n t i n e K e l e s o g l o u . 

CONSTANTINE KELESOGLOU, 

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

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. For t h e r e c o r d , s i r , w o u l d y o u , 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 C o n s t a n t i n e K e l e s o g l o u . I'm a 
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S e n i o r R e s e r v o i r E n g i n e e r w i t h M a r a t h o n O i l Company. 

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

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

A. I have a de g r e e i n c i v i l e n g i n e e r i n g f r o m t h e 

N a t i o n a l T e c h n i c a l U n i v e r s i t y o f A t h e n s , and I have a 

Ph.D. i n g e o h y d r o l o g y w i t h emphasis on n u m e r i c a l 

m o d e l i n g f r o m t h e U n i v e r s i t y o f S t o c k l o u g h i n S c o t l a n d . 

Q. Would you summarize f o r us what has been y o u r 

employment e x p e r i e n c e . 

A. I worked f o r s i x y e a r s w i t h B i g O i l , w h i c h i s 

now owned by BP. And I d i d m o d e l i n g work and o i l t e s t 

a n a l y s i s . I wor k e d f o r a n o t h e r f i v e y e a r s f o r M a r a t h o n 

O i l d o i n g model s t u d i e s as w e l l . 

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

do as a r e s e r v o i r s i m u l a t o r . 

A. W e l l , I have done m o d e l i n g s t u d i e s f o r o i l 

r e s e r v o i r s who have v a r i e d f r o m 200 m i l l i o n t o 2.6 

b i l l i o n i n p l a c e . And I have done d e v e l o p m e n t p l a n s 

f o r r e s e r v o i r s , and I ' v e a l s o done w e l l t e s t a n a l y s i s . 

Q. D e s c r i b e f o r us what i s y o u r e x p e r i e n c e w i t h 

t h e I n d i a n B a s i n Upper Penn Gas P o o l i n Eddy County, 

New M e x i c o . 

A. I was o r d e r e d t o d e v e l o p a model f o r t h e 

f i e l d i n O c t o b e r 1988. And we p r o c e e d e d t o d e v e l o p a 

model, w h i c h was h i s t o r y matched by September l a s t 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

1 6 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

89 

y e a r . 

Q. T h i s work p r e d a t e s any e f f o r t by Ma r a t h o n t o 

d r i l l a r e p l a c e m e n t w e l l i n S e c t i o n 9, does i t n o t ? 

A. T h a t ' s c o r r e c t . And we h i s t o r y matched a l l 

t h e p r e s s u r e d a t a by w e l l and w a t e r p r o d u c t i o n by 

w e l l . And we a r e s a t i s f i e d t h a t we g o t a r e l i a b l e 

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

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

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

a d j u s t e d y o u r model t o t a k e i n t o c o n s i d e r a t i o n t h e 

l a t e s t a v a i l a b l e g e o l o g i c i n t e r p r e t a t i o n f o r Mr. 

C a r l s o n ? 

A. I have. 

Q. And has y o u r model been u p d a t e d t o t a k e i n t o 

c o n s i d e r a t i o n a l l t h e w e l l s t h a t have been d r i l l e d and 

p r o d u c e d w i t h i n t h e a r e a s shown on E x h i b i t No. 2, I 

b e l i e v e i t i s ? 

A. I have. 

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

C o n s t a n t i n e K e l e s o g l o u as an e x p e r t i n r e s e r v o i r 

mode1ing. 

MR. LeMAY: H i s q u a l i f i c a t i o n a r e 

a c c e p t a b l e . 

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

w i t n e s s . 
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MR. KELLAHIN: I t h i n k we d i d . 

MR. LeMAY: I f n o t , he's q u a l i f i e d . 

Q. (BY MR. KELLAHIN) L e t me t u r n t o what i s 

marked as E x h i b i t No. 7. And b e f o r e we go t h r o u g h each 

o f t h e s p e c i f i c s o f t h a t e x h i b i t , summarize f o r us what 

t h a t c o n t a i n s . 

A. I t c o n t a i n s b a s i c a l l y t h e r e s u l t s f r o m two 

s i m u l a t i o n r u n s we made w i t h t h e h i s t o r y matched 

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

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

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

of each o f t h e e x h i b i t s . 

And t h e second r u n was w i t h t h e u n o r t h o d o x 

l o c a t i o n , t h e one t h a t ' s b e i n g c o n t e s t e d . And t h e name 

o f t h e r u n was c a l l e d -- end r e s u l t s a r e d e s c r i b e d by 

t h e c o n t i n u o u s l i n e . 

Q. L e t ' s go back and have you d e s c r i b e t h e t y p e 

o f model t h a t you've used. 

A. I used t h e e c l i p s e s i m u l a t o r . 

Q. D e s c r i b e f o r us — 

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

Q. For p u r p o s e s o f m o d e l i n g t h e I n d i a n B a s i n 

Upper Penn Gas P o o l , d e s c r i b e f o r us — g i v e us t h e 

model d e s c r i p t i o n . 

A. I f o l l o w e d p r e t t y much c o n v e n t i o n a l 
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p r o c e d u r e s . I g o t t h e g e o l o g i c a l maps, t o p s t r u c t u r e , 

b o t t o m s t r u c t u r e , p o r o s i t y . And we d i g i t i z e d t h e maps 

u s i n g t h e Z y c o r s o f t w a r e . 

We used t h e g r i d o f 48 b l o c k s i n t h e X 

d i r e c t i o n , 59 i n t h e Y d i r e c t i o n , and 8 l a y e r s . The 

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

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

a v a i l a b l e s p e c i a l c o r e a n a l y s i s d a t a , c o n v e n t i o n a l c o r e 

a n a l y s i s d a t a , excuse me. 

And some s p e c i a l f u n c t i o n s were d e r i v e d f r o m 

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

r e s e r v o i r s as b e i n g p u r e l y d i g r e s s r e s e r v o i r s , we had 

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

Q. Excuse me, c o n d e n s a t e p r o d u c t i o n ? 

A. Yes. Some s m a l l amount o f c o n d e n s a t e 

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

e q u i v a l e n t volume o f gas by u s i n g t h e f o r m u l a q u o t e d on 

page 4. 

Q. D i d you a d j u s t y o u r model t o t a k e i n t o 

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

A. Yes, we d i d . We had t o do a number o f 

changes t h a t e f f e c t t h e p r e s s u r e marks t h a t ' s b e i n g 

shown f o r t h e w e l l s t h a t a r e n e a r b y t h e Oryx w e l l s and 

w h i c h a r e shown on pages — I t h i n k i t ' s f r o m page 11 

t o page 18. 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

92 

MR. STOVALL: Excuse me, Mr. K e l l a h i n and Mr. 

Chairman. W i t h t h e a c c e n t t h e c o u r t r e p o r t e r i s h a v i n g 

t o work a l i t t l e h a r d e r . And i f we do i n t e r r u p t , we 

want t o make s u r e we g e t a good r e c o r d , i f you d o n ' t 

mind . 

I f t h e r e ' s some d i f f i c u l t y t h e r e , she w i l l be 

i n t e r r u p t i n g . 

Q. (BY MR. KELLAHIN) When we l o o k a t t h e a r e a 

i d e n t i f i e d on 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 

t h i n k I c a l l e d t h i s E x h i b i t 2 a w h i l e ago; i t ' s E x h i b i t 

6 -- b u t when we l o o k a t t h e a r e a , p a r t i c u l a r l y t h e 

S e c t i o n s 8, 9, 10, 17, 16, and 15, t h a t p o r t i o n o f t h i s 

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

model i s r e l i a b l e and a c c u r a t e --

A. Yes. 

Q. — i n o r d e r t o p r e d i c t t h e p e r f o r m a n c e o f t h e 

v a r i o u s w e l l s t h a t you were asked t o make model r u n s 

f o r ? 

A . Yes. 

Q. What g i v e s you t h a t c o n f i d e n c e f a c t o r ? 

A. Much o f t h e p r e s s u r e d a t a and t h e w a t e r 

g r a p h . 

Q. Can you show us what pages o f y o u r r e p o r t 

we're l o o k i n g a t ? 

A . The p r e s s u r e d a t a a r e i n c l u d e d i n pages 15, 
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16, 17, and 18. 

Q. L e t ' s s t a r t w i t h page 15. When I l o o k a t 

t h a t d i s p l a y , what w e l l i s t h a t ? 

A. T h i s i s t h e Oryx w e l l . The l e t t e r s WIBUR 

s t a n d s f o r West I n d i a n B a s i n U n i t W e l l 1. 

Q. T h a t ' s t h e Oryx --

A. T h a t ' s t h e Oryx. 

Q. -- u n i t i n S e c t i o n 17, and t h i s i s t h e No. 1 

W e l l t h a t y o u ' r e l o o k i n g a t ? 

A. Yes. And t h e n on t h e f u l l l e n g t h page --

Q. B e f o r e we l e a v e t h a t , l o o k a t 15 now. What 

have you p l o t t e d ? 

A. I have t h e computer p r e s s u r e r e s u l t s , and t h e 

a s t e r i s k s a r e t h e measured p r e s s u r e s i n t h e f i e l d . 

Q. When we l o o k a t page 16, what w e l l a r e you 

h i s t o r y m a t c h i n g w i t h p r e s s u r e ? 

A. N o r t h I n d i a n B a s i n U n i t W e l l 5. 

Q. T h i s i s t h e o r i g i n a l w e l l i n S e c t i o n 9 t h a t 

M a r a t h o n seeks t o r e p l a c e ? 

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 t h e q u a l i t y o f t h e match w i t h 

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

A. I t h i n k we've g o t a p r e t t y good match by 

i n d u s t r y s t a n d a r d s , I w o u l d say. 

Q. What happens t o t h o s e p o i n t s , p r e s s u r e 
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p o i n t s , l a i d i n t h e l i f e o f t h e d i s p l a y t h a t f a l l b e low 

t h e l i n e ? What's o c c u r i n g t h e r e ? 

A. I t h i n k t h e r e ' s b a s i c a l l y e r r o r i n t h e 

measurements r a t h e r t h a n i n a d e q u a c i e s i n t h e s i m u l a t i o n 

w ork. 

Q. Can we go t o 17. What w e l l i s t h a t ? 

A. T h a t ' s N o r t h I n d i a n B a s i n U n i t W e l l 1. 

Q. A l l r i g h t . T h i s i s t h e M a r a t h o n w e l l i n 

S e c t i o n No. 10? 

A . 16 . 

Q. I'm s o r r y . Yes, s i r . Down h e r e i t says t h e 

No . 4 . 

A. S o r r y . 

Q. No. 1? 

A. No. 1. 

Q. No. 1 i s i n S e c t i o n 10. T h a t ' s t h e h i s t o r y 

match on t h a t page f o r t h e w e l l i n 10. 

MR. WEISS: Which page a r e we l o o k i n g a t ? 

MR. KELLAHIN: 17. 

MR. WEISS: And t h a t i s --

MR. KELLAHIN: The No. 1 W e l l M a r a t h o n 

o p e r a t e d u n i t i n S e c t i o n 10. 

MR. WEISS: P r e v i o u s one was i n S e c t i o n 9, 

t h e w e l l t h a t ' s b o o g e r e d up? 

MR. KELLAHIN: Yes, s i r . And t h e f i r s t one 
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he had was t h e Oryx w e l l i n 17. 

Q. (BY MR. KELLAHIN) Okay. Page 18 i s w h a t , 

s i r ? 

A. N o r t h I n d i a n B a s i n U n i t W e l l 4. 

Q. And t h e No. 4 W e l l i s t h e one i n S e c t i o n 16? 

A. Uh-huh. I w o u l d l i k e t o add h e r e t h a t we've 

g o t a s i m i l a r t y p e o f match f o r a l l s i x w e l l s t h a t were 

i n v o l v e d i n t h e f i e l d s t u d y . 

Q. I n a n a l y z i n g t h e p a r t i c u l a r i s s u e s you were 

asked t o a d d r e s s , why d i d you choose t o model t h e 

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

upon P o v e r Z c a l c u l a t i o n s ? 

A. Because t h e model a l l o w s f o r a more d e t a i l e d 

d e s c r i p t i o n o f t h e r e s e r v o i r . For example, t h e 

m a t e r i a l b a l a n c e models do n o t t a k e i n t o a c c o u n t 

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

s a t u r a t i o n f u n c t i o n s and so on. 

So t h e r e s u l t s f r o m u s i n g t h e s i m u l a t o r a r e 

s u p e r i o r t o t h o s e o f t h e P o v e r Z c a t e g o r y . 

Q. I n t h e s e l e c t i o n o f t h e g r i d s i z e used i n t h e 

model, a r e y ou s a t i s f i e d t h a t t h a t i s a s m a l l enough 

g r i d s i z e t o g i v e you a c c u r a t e and r e l i a b l e r e s e r v o i r 

s i m u l a t i o n r e s u l t s when you a d d r e s s t h e q u e s t i o n o f t h e 

r e l a t i o n s h i p o f t h e w e l l s i n S e c t i o n 17 t o w e l l s i n 

S e c t i o n 9? 
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A. I b e l i e v e i t ' s a d e q u a t e . 

Q. A l l r i g h t . H a v i n g h i s t o r y matched y o u r model 

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

t h o s e t h a t you've s e l e c t e d t o d e s c r i b e t h i s m o r n i n g , 

what e l s e d i d you do t o t u n e y o u r model so i t was 

r e l i a b l e b e f o r e you r a n t h e model r u n s ? 

A. W e l l , t h e main f e a t u r e o f t h e model 

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

p e r m e a b i l i t y band w h i c h s e p a r a t e s t h e N o r t h I n d i a n 

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

T h i s i s shown i n page 5. And I t h i n k t h i s i s 

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

e f f e c t s . 

Q. L e t ' s l o o k a t page 5 and have you d e s c r i b e 

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

A. I n t h e t o p l e f t - h a n d c o r n e r o f t h e page, 

t h e r e a r e t h e l e t t e r s 0 and U, s t a n d i n g f o r o r t h o d o x 

and u n o r t h o d o x . And t h e r e i s a l s o a n o t h e r l e t t e r 0 t o 

th e l e f t w h i c h s t a n d s f o r t h e Oryx l o c a t i o n . 

I t ' s t h e d o t t e d l i n e t h a t ' s r u n s c o n t i n u o u s l y 

i n between t h e t h r e e l e t t e r s and s e p a r a t e s t h e N o r t h 

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

Q. L e t me ask you t o t a k e t h e l a r g e copy o f 

E x h i b i t No. 6 and my b l u e m a r k i n g pen and a p p r o x i m a t e 

f o r us where you f i n d t h a t b a r r i e r . 
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A. ( W i t n e s s c o m p l i e d . ) And c o n t i n u e s t o t h e 

e a s t . 

MR. WEISS: Now, t h a t ' s on f i g u r e 5? 

THE WITNESS: Yes. 

MR. LeMAY: For t h e r e c o r d , can you d e s c r i b e 

t h a t l i n e a l i t t l e b i t ? 

MR. KELLAHIN: Yes, s i r . We're g o i n g t o come 

back and f i l l t h a t i n i f we can. 

Q. (BY MR. KELLAHIN) . When we're l o o k i n g a t t h e 

f i g u r e 5 now i n t h e l i n e you have shown on E x h i b i t No. 

6, d e s c r i b e f o r us what t h a t means t o you. 

A. W e l l , I have t o m e n t i o n , f i r s t o f a l l , b e f o r e 

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

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

N o r t h I n d i a n B a s i n U n i t , we f o u n d t h a t b a s i c a l l y t h e 

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

r e a l i t y . 

And no m a t t e r how we f i l l e d t h e a q u i f e r s t o 

t h e n o r t h o f t h e r e s e r v o i r o r how we have used t h a t 

g r o s s r a t i o p o r o s i t y , i t ' s g o t no e f f e c t . 

And b a s i c a l l y i n t h e end we r e a l i z e d t h e r e 

was — I c o n s u l t e d t h e r e s i d e n t g e o l o g i s t i n t h e Denver 

o f f i c e o f M a r a t h o n O i l -- and we t h o u g h t t h a t t h e r e was 

i n d e e d a body l i k e t h e one I d e s c r i b e d t h a t was 

s e p a r a t i n g t h e N o r t h I n d i a n B a s i n U n i t f r o m t h e 
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r e m a i n d e r o f t h e r e s e r v o i r . 

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

b o u n d a r y , t h e p r e s s u r e d a t a o v e r t h e N o r t h I n d i a n B a s i n 

were much — were much t h e p e r f e c t l y -- w i t h o n l y t h i s 

s i n g l e c o r r e c t i o n . 

And t h e f i g u r e f o r p e r m e a b i l i t y we came up 

w i t h was a b o u t .01 m i l l i d a r c i e s . 

Q. T h i s p e r m e a b i l i t y r e s t r i c t i o n o r t h i s b a r r i e r 

you've shown on E x h i b i t No. 6 t h e n has a p e r m e a b i l i t y 

o f .1 m i l l i d a r c i e s ? 

A. Yes. 

MR. WEISS: .1 o r .01? 

THE WITNESS: . 0 1 . 

MR. KELLAHIN: I'm s o r r y . I mi s s p o k e . . 0 1 . 

THE WITNESS: I t goes, b a s i c a l l y , t h e 

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

a l l t h e w e l l s i n t h e N o r t h I n d i a n B a s i n U n i t . That 

i n c l u d e s W e l l 1 , 2, 3, 4, 5, 6, and 7. So t h a t g i v e s 

c r e d i b i l i t y t o t h e change b a s i c a l l y . 

Q. (BY MR. KELLAHIN) You do r e s e r v o i r 

s i m u l a t i o n on a f u l l - t i m e b a s i s f o r y o u r company, do 

you n o t ? 

A. Yes, I do. 

Q. And you model o t h e r r e s e r v o i r s , do you n o t ? 

A. Uh-huh. 
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Q . D e s c r i b e f o r us i n t e r m s o f t h e c o m p l e x i t y o f 

t h e m o d e l i n g what c o n f i d e n c e you have i n y o u r a b i l i t y 

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

A. W e l l , I suppose as good as anybody. 

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

te r m s o f i t s c o m p l e x i t y ? How w o u l d you q u a n t i f y t h e 

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

A. A v e r a g e . 

Q. What a r e some o f t h e t h i n g s t h a t you were 

asked t o do w i t h y o u r model r u n s ? What were you t r y i n g 

t o d e t e r m i n e ? 

A. W e l l , a f t e r h i s t o r y m a t c h i n g , t h e company was 

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

f i n d o u t how t o p r o c e e d w i t h t h e f u t u r e f i e l d 

d e v e l o p m e n t . 

Q. L e t me ask you, s i r , d i d you make a model r u n 

t o d e t e r m i n e what was g o i n g t o be t h e u l t i m a t e r e c o v e r y 

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

i n S e c t i o n 9 t o t h e s o u t h w e s t c o r n e r , w h i c h w o u l d be 

1650 f r o m t h e west and f r o m t h e s o u t h ? D i d you make 

t h a t model r u n ? 

A. I d i d . 

Q. W i t h what r e s u l t s ? 

A. W e l l , t h e r e s u l t s a r e r e c o r d e d on page 6. 

Q. A l l r i g h t . L e t ' s go t o page 6. B e f o r e we 
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t a l k a b o u t t h e r e s u l t s , h e l p us u n d e r s t a n d how t o r e a d 

page 6. 

A. W e l l , on t h e t o p h a l f o f page 6, shows t h e 

p e r t i n e n t f i g u r e s f o r w e l l s , N o r t h I n d i a n B a s i n U n i t 1, 

4, 5, and t h e Oryx w e l l a t t h e end o f h i s t o r y 

m a t c h i n g . 

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

Oc t o b e r 1 , 88. So we have t h e d a t e s o f t h e w e l l s o f 

t h e end o f h i s t o r y m a t c h i n g , and we have t h e cum's. 

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

m i g r a t i o n and w h i c h shows b a s i c a l l y t h a t f r o m t h e 

b e g i n n i n g o f t h e l i f e o f t h e f i e l d t h e r e has been 

m i g r a t i o n o f gas f r o m t h e N o r t h I n d i a n B a s i n U n i t a r e a 

t o w a r d s t h e Santa Fe R e s e r v o i r . 

N o r t h I n d i a n B a s i n has been s u p p l y i n g t h e 

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

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

Q. A l l r i g h t . L e t ' s make s u r e we u n d e r s t a n d 

y o u r d e f i n i t i o n o f t h e m i g r a t i o n . When we l o o k a t 

Ma r a t h o n ' s N o r t h I n d i a n B a s i n , t h a t i s t h e a r e a shown 

on E x h i b i t No. 6 w i t h t h i s dashed l i n e t h a t I'm sho w i n g 

you? 

A. C o u l d you r e p e a t t h a t ? 

Q. Yes, s i r . When you say y o u ' r e h a v i n g 

m i g r a t i o n o f f o f t h e M a r a t h o n u n i t , I b e l i e v e i s what 
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you s a i d ? 

A. I t ' s a c t u a l l y t h e d o t t e d l i n e on page 5 t h a t 

we're d i s c u s s i n g t h e p e r m e a b i l i t y o f .01 m i l l i d a r c i e s . 

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

Q. The b l u e l i n e t h e n r e p r e s e n t s t h e d e f i n i t i o n 

o f t h e q u a n t i t y o f gas t h a t has m i g r a t e d f r o m e a s t t o 

west and t o t h e s o u t h ? 

A. Yes, t h a t ' s c o r r e c t . So a t t h e end --

Q. W e l l , what i s t h a t volume? Looks t o be 1.9 

BCF o f gas? 

A. T h a t ' s r i g h t . And now, t h e l o w e r h a l f o f 

page 6, shows t h e r e s u l t s o f two s i m u l a t i o n r u n s , t h e 

one f o r t h e o r t h o d o x l o c a t i o n and one f o r t h e 

u n o r t h o d o x l o c a t i o n . 

And t h e r u n was e x t e n d e d t o t h e end o f t h e 

ye a r 2050. 

Q. When we l o o k a t t h e o r t h o d o x l o c a t i o n , t h a t 

i s t h e s t a n d a r d l o c a t i o n t h a t I d e s c r i b e d 1650 o u t o f 

t h e west and s o u t h o f 9? 

A. Yes. 

Q. The u n o r t h o d o x l o c a t i o n i s 1650 f r o m west and 

330 f r o m s o u t h ? 

A. T h a t ' s c o r r e c t . So we have t h e f i n a l r a t e s 

h e r e . And, o f c o u r s e , N o r t h I n d i a n B a s i n U n i t W e l l 1 

i s s h u t i n . N o r t h I n d i a n B a s i n U n i t W e l l 4 f o r t h e 
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o r t h o d o x l o c a t i o n , we have t h e f i g u r e o f 537 MSCF p e r 

day compared t o 482 f o r t h e u n o r t h o d o x l o c a t i o n . 

For t h e -- f o r W e l l 5, N o r t h I n d i a n B a s i n 

U n i t , we have 165 MSCF compared t o 257 f o r t h e 

u n o r t h o d o x l o c a t i o n . And f o r t h e Oryx w e l l we have a 

f i n a l r a t e o f 114 MSCF p e r day compared t o t h e 110. 

I have a l s o s u p p l i e d t h e cum 1s f o r t h e w e l l s 

i n q u e s t i o n . 

Q. B e f o r e you go f u r t h e r , l e t me make s u r e . The 

o r t h o d o x l o c a t i o n , when we l o o k a t t h e r a t e , t h e n o r t h 

I n d i a n B a s i n U n i t No. 5 W e l l , i s t h a t t h e e x i s t i n g No. 

5 W e l l ? 

A . No . 

Q. I n No. 9? 

A. No. I t ' s t h e No. 5 o r t h o d o x l o c a t i o n . 

Q. I t ' s t h e p r e s u m p t i o n t h a t t h i s w e l l — 

A. Was d r i l l e d t o . 

Q. -- was r e d r i l l e d t o t h e o r t h o d o x l o c a t i o n f o r 

t h e r e m a i n i n g r e s e r v e s ? 

A. Yes. 

Q. And so t h e NIBU No. 5, when we move a c r o s s 

t h e page t o u n o r t h o d o x l o c a t i o n — 

A. Yes. That w o u l d be 330 f e e t and 1650. 

Q. T h a t ' s t h e second model r u n t h a t presumes 

t h a t t h e r e d r i l l e d l o c a t i o n i s now a t t h e u n o r t h o d o x 
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A. Yes. 

Q. When you add up a l l t h e s e numbers, what w o u l d 

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

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

l o c a t i o n ? What i s t h a t number g o i n g t o be? 

A. As we've g o t t h e N o r t h I n d i a n B a s i n U n i t 

W e l l s , i t comes t o 125.5 MMSCF. 

Q. T h a t ' s t h e t o t a l f o r t h e u n i t . T h a t ' s t h e 

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

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

A. At t h e s t a n d a r d l o c a t i o n i s 14 MSCF 

a d d i t i o n a l r e c o v e r y . I mean I'm g o i n g o v e r and above 

t h e 23021 MMSCF q u o t e d i n t h e upper h a l f o f t h e page. 

Q. 14 p o i n t what? 

A. 1 4 . 1 . 

Q. 14.1 BCF o f gas? 

A. BCF, y e s . 

Q. That i s t h e a d d i t i o n a l o i l t o be r e c o v e r e d --

I'm s o r r y — t h e a d d i t i o n a l gas t o be r e c o v e r e d f r o m 

S e c t i o n 9 a t t h e c l o s e s t s t a n d a r d l o c a t i o n ? 

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

Q. A l l r i g h t . J u s t a m i n u t e . When we go down 

and model t h e No. 5 w e l l a t t h e u n o r t h o d o x l o c a t i o n , 

what do you g e t i n t e r m s o f BCF o f gas a t t h a t 
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l o c a t i o n ? 

A. 2 1.2. 

Q. 2 1.2 BCF? 

A. Yes. 

Q. So by c h a n g i n g t h e l o c a t i o n t h e way you have 

s i m u l a t e d t h e r e s e r v o i r , we g a i n an a d d i t i o n a l 7 BCF o f 

gas? 

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

Q. Have you examined t h e consequence o f moving 

t h e l o c a t i o n on t h e p e r f o r m a n c e o f t h e Oryx W e l l No. 1 

i n S e c t i o n 17? 

A. Yes. T h i s i s shown on t h e s e c o n d - t o - t h e - l a s t 

l i n e o f t h e page. I n t h e case o f t h e o r t h o d o x 

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

was 41.9 BCF and f o r t h e u n o r t h o d o x l o c a t i o n was 41.7. 

Q. You l o o k under t h e c u m u l a t i v e p o r t i o n o f t h e 

d i s p l a y , t h e l a s t e n t r y says WIBU1? 

A. Yes. 41.9. 

Q. At t h e s t a n d a r d l o c a t i o n i t ' s 41.9 BCF? 

A. Yes. 

Q. And i f we move — w e l l , t o make s u r e I'm 

c l e a r , t h a t ' s t h e c u m u l a t i v e r e c o v e r y f r o m t h e Oryx 

w e l l w i t h t h e a s s u m p t i o n t h a t t h e y ' r e c o m p e t i n g f o r gas 

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

A. T h a t ' s c o r r e c t , y e s . 
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Q. Then i f we move t o t h e u n o r t h o d o x l o c a t i o n , 

what i s t h e r e s u l t ? 

A. 41.7. 

Q. D i f f e r e n c e o f 200,000 MCF o f gas? 

A. Yes. But you have t o t a k e i n t o a c c o u n t a l s o 

t h e m i g r a t i o n o f gas f r o m t h e N o r t h I n d i a n B a s i n U n i t 

a r e a t o w a r d t h e west and t h e c e n t e r o f t h e f i e l d . 

Q. T a k i n g t h a t m i g r a t i o n i n t o c o n s i d e r a t i o n , 

what i s y o u r judgment as a r e s e r v o i r e n g i n e e r a b o u t 

w h e t h e r o r n o t t h e Oryx s e c t i o n i s i m p a c t e d i f M a r a t h o n 

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

A. I w o u l d say o v e r a l l t h a t Oryx has been v e r y 

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

o f t h e -- f o r t h e movement f r o m t h e o r t h o d o x l o c a t i o n 

t o t h e u n o r t h o d o x l o c a t i o n . 

And a l t h o u g h I d o n ' t have a s i m u l a t i o n r u n , 

i f I , f o r example, made a s i m u l a t i o n r u n where t h e r e 

c o u l d be a c o m p l e t e b o u n d a r y a l o n g t o w a r d s now a .01 

p e r m e a b i l i t y — m i l l i d a r c y p e r m e a b i l i t y b o u n d a r y , we 

w o u l d f i n d t h a t t h e Oryx l o c a t i o n w o u l d d r o p down 

s i g n i f i c a n t l y b elow 41 BCF. 

So t h e y have been g e n e r o u s l y compensated f o r 

a l o n g t i m e . 

Q. W e l l , f o r g e t w h a t ' s happened i n t h e p a s t . 

L e t ' s t a l k a b o u t what happens f r o m now f o r w a r d i n t e r m s 
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o f t h e i m p a c t on t h e Oryx p r o d u c t i o n i n 17 based upon 

w h e t h e r o r n o t we move our l o c a t i o n . 

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

v e r y s m a l 1 . 

Q. Have you been a b l e t o a s s i g n a p e r c e n t a g e 

change t o t h a t ? 

A. .4 p e r c e n t . 

Q. .4 p e r c e n t ? 

A. Yes. But t h a t p r o b a b l y has been compensated 

f o r by t h e m i g r a t i o n o f gas o v e r t h e y e a r s . 

Q. And y o u ' r e t a l k i n g a b o u t f u t u r e m i g r a t i o n s o f 

gas as modeled as opposed t o t h e p a s t m i g r a t i o n ? 

A. Yes. 

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

show .4 p e r c e n t d e g r e e o f change? 

A. I t h i n k i t i s . 

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

u n i t , as opposed t o s i m p l y i s o l a t i n g o u t t h e change f o r 

t h e r e d r i l l e d No. 5, a l l r i g h t , I want t o see w h e t h e r 

o r n o t t h e t o t a l i m p a c t on t h e M a r a t h o n N o r t h I n d i a n 

B a s i n w e l l s i s changed between s t a n d a r d l o c a t i o n v e r s u s 

t h e u n o r t h o d o x l o c a t i o n . Have you done t h a t ? 

A. Yes. I t ' s shown on t h e l o w e r h a l f o f page 6 

below t h e l i n e where t h e word " c u m u l a t i v e " i s p r i n t e d . 

And i t ' s t h e No. 125.5 f o r t h e o r t h o d o x l o c a t i o n and 
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128.8 f o r t h e u n o r t h o d o x l o c a t i o n , i . e . , i t a p p e a r s 

t h a t M a r a t h o n i s g a i n i n g 3.3 BCF o f gas. 

Q. The i n t e r r e l a t i o n t h e n o f t h e f u t u r e 

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

a d d i t i o n a l 3 BCF o f gas g a i n e d by moving t o t h i s 

l o c a t i o n ? 

A. Yes. 

Q. Why i s t h a t — wh a t ' s happened t o t h e o t h e r 4 

BCF? 

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

p r o d u c t i o n f r o m W e l l 1, N o r t h I n d i a n B a s i n U n i t , and 

f r o m W e l l 4. A c t u a l l y , t h i s i s d e m o n s t r a t e d i n f i g u r e s 

8, 9, 10 -- and 10. And we can see t h a t we h a r d l y have 

any e f f e c t on t h e Oryx w e l l on page 8. 

Q. Then l e t ' s go -- s t a r t w i t h 7, i f you w i l l , 

p l e a s e . L e t ' s go back t o 7. 

A. I n page 7 we saw t h e r e s u l t s f o r t h e o r t h o d o x 

and t h e u n o r t h o d o x l o c a t i o n . 

Q. The t o p l i n e w h i c h i s t h e --

A. The c o n t i n u o u s l i n e . 

Q. — t h e c o n t i n u o u s l i n e r e p r e s e n t s what? 

A. The u n o r t h o d o x l o c a t i o n . 

Q. And t h e second l i n e , t h e dashed l i n e , 

r e p r e s e n t s what? 

A. The o r t h o d o x l o c a t i o n . 
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Q. The s t a n d a r d l o c a t i o n ? 

A. Yes. 

Q. When we l o o k a t t h e d i s p l a y o f t h a t d a t a , t h e 

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

does i t n o t ? 

A. Yes. 

Q. W i t h i n t h a t c u r v e t h e n t h a t ' s where you 

e x t r a p o l a t e t h i s a d d i t i o n a l 7 BCF o f gas by moving t o 

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

A. Yes. 

Q. L e t ' s go t o page 8. 

A. Okay. I n page 8 t h e two l i n e s o v e r l a p , so 

b a s i c a l l y t h e r e ' s no d i f f e r e n c e , d i s c e r n i b l e 

d i f f e r e n c e . 

Q. You're m o d e l i n g h e r e now what's g o i n g t o be 

t h e i m p a c t on t h e --

A. Oryx we 1 1 . 

Q. -- on t h e Oryx w e l l . Page 8 i s what happens 

t o t h e w e l l i n 17? 

A. Yes. And we b a s i c a l l y saw no d i f f e r e n c e . 

Q. Okay. When we go t o page 9, what i s t h a t a 

d i s p l a y o f ? 

A. W e l l 4 o f t h e I n d i a n B a s i n U n i t . 

Q. The No. 4 W e l l i s i n 16. And you want t o see 

what w i l l happen by moving t h e l o c a t i o n as t h i s w e l l 
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competes w i t h t h e w e l l i n 16? 

A. Yes. 

Q. And what happens? 

A. We have a s l i g h t l o s s o f p r o d u c t i o n , i . e . , 

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

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

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

Q. When we go t o page 10, what w e l l a r e you 

d i s p l a y i n g t h e r e ? 

A. W e l l 1 o f t h e I n d i a n B a s i n U n i t . 

Q. I n S e c t i o n 10 when we're l o o k i n g a t t h e No. 1 

W e l l ? 

A. And you have a s i m i l a r e f f e c t , a s l i g h t l o s s 

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

Q. And t h a t p r o d u c t i o n t h e n i s b e i n g g a i n e d by 

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

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

Q. Okay. What's page 11? 

A. T h i s i s r e s u l t s o f h i s t o r y m a t c h i n g w a t e r 

p r o d u c t i o n . And t h a t ' s f o r W e l l 5, N o r t h I n d i a n B a s i n 

U n i t . And, s i m i l a r l y , we have t h e Oryx w e l l where we 

h a v e n ' t any w a t e r p r o d u c t i o n . And t h e n i n page 13 we 

have W e l l 1, N o r t h I n d i a n B a s i n U n i t . 

And i n page 14, we have W e l l 4, N o r t h I n d i a n 

B a s i n U n i t . We j u s t show -- i t ' s t o d e m o n s t r a t e 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

110 

b a s i c a l l y how we match t h e w a t e r p r o d u c t i o n . 

Q. What i s y o u r o p i n i o n and c o n c l u s i o n t h e n w i t h 

r e g a r d s t o w h e t h e r o r n o t M a r a t h o n o u g h t t o d r i l l t h e 

r e p l a c e m e n t w e l l i n S e c t i o n 9 a t t h e p r o p o s e d 

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

l o c a t i o n ? 

A. W e l l , I t h i n k i t s h o u l d be a c c e p t e d . 

Q. And why, s i r ? 

A. W i t h o u t p e n a l t y . 

Q. Why? 

A. Because, as we have shown, t h e r e i s v e r y 

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

w e l l . And we -- and, as a r e s u l t , b a s i c a l l y o f t h e 

m i g r a t i o n o f gas f r o m t h e N o r t h I n d i a n B a s i n U n i t a r e a 

t o t h e west and c e n t e r o f t h e f i e l d and a l s o because o f 

t h e p e r m e a b i l i t y p a t t e r n t h a t s e p a r a t e s t h e two u n i t s , 

w h i c h d o e s n ' t a l l o w any s i g n i f i c a n t e f f e c t f r o m t h e 

u n o r t h o d o x l o c a t i o n t o t h e Oryx l o c a t i o n . 

Q. I n y o u r o p i n i o n , w o u l d t h e a p p r o v a l o f t h e 

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

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

gas t h a t m i g h t n o t o t h e r w i s e be r e c o v e r e d ? 

A. Yes. Even i f M a r a t h o n was t o d r i l l t h e 

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

new l o c a t i o n . 
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Q. And you have q u a n t i f i e d t h e g a i n between t h e 

l o c a t i o n s as some 7 BCF o f gas? 

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

Q. L e t me ask you t o t a k e my r e d pen and go t o 

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

a r e a t h a t w o u l d be p r o d u c e d by t h e w e l l a t t h e 

u n o r t h o d o x l o c a t i o n . 

A. ( W i t n e s s c o m p l i e d . ) 

Q. L e t me have you go back t o t h e m i c r o p h o n e and 

t h e n d e s c r i b e what you've done so we can a l l hear you. 

P l e a s e r e t u r n . 

The a r e a you've s c r i b e d i n t h e e l l i p s e , i f 

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

w h a t , s i r ? 

A. R o u g h l y s p e a k i n g , t h e a r e a o f d r a i n a g e f o r 

t h e w e l l . 

Q. And t h a t w o u l d be d e r i v e d by what? 

A. W e l l , t o g i v e you an a c c u r a t e one, I w i l l 

have t o have a computer p r i n t o u t t o f i n d where t h e 

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

What I f o u n d , I b a s i c a l l y drew a c u r v e by 

c o n s i d e r i n g t h e r a t e s o f W e l l s 4, 1, and t h e u n o r t h o d o x 

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

a t s i m i l a r r a t e s . 

So p r o b a b l y t h e a r e a s — t h e a r e a o f d r a i n a g e 
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w o u l d be p a s s i n g midway -- midway between t h e two w e l l 

l o c a t i o n s . So I drew i t a l o n g t h e m i d d l e o f l i n e s t h a t 

j o i n t h e w e l l s , t h e u n o r t h o d o x l o c a t i o n i n W e l l 4, t h e 

u n o r t h o d o x l o c a t i o n i n W e l l 1. 

When you move i n t o t h e a r e a where t h e 

l i m e s t o n e i s p r e s e n t , you w i l l have a s h r i n k i n g o f t h e 

a r e a o f d r a i n a g e because o f t h e low p e r m e a b i l i t y . 

Q. L e t me ask you t o t a k e my b l a c k pen now and 

draw y o u r e s t i m a t e o f t h e d r a i n a g e a r e a t h a t w o u l d be 

a r o u n d t h e c l o s e s t s t a n d a r d l o c a t i o n 1650 o u t o f t h e 

west and s o u t h l i n e s o f S e c t i o n 9. 

A. ( W i t n e s s c o m p l i e d . ) 

Q. A g a i n , d e s c r i b e f o r me what you've done. 

A. The r a t e a t t h e o r t h o d o x l o c a t i o n i s about a 

t h i r d o f t h e r a t e o f t h e l o c a t i o n o f W e l l 1. So t h e 

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

t h e o r t h o d o x l o c a t i o n . 

And, a g a i n , i n t h e a r e a o f l i m e s t o n e , I have 

r e d u c e d t h e r a d i u s because o f t h e low p e r m e a b i l i t y . 

Q. What e x p l a i n s t o y ou t h e f a c t t h a t y o u r 

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

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

A. The low p e r m e a b i l i t y o f t h e w e l l , t h e low 

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

we 11 . 
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Q. I n y o u r o p i n i o n , s h o u l d t h e p r o p o s e d 

u n o r t h o d o x l o c a t i o n t h a t M a r a t h o n r e q u e s t s be p e n a l i z e d 

i n o r d e r t o compensate Oryx f o r any a d v a n t a g e 

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

c l o s e r t o t h e c o r n e r o f t h e i r s e c t i o n ? 

A . No . 

Q. Why n o t ? 

A. Because we see no e f f e c t on t h e Oryx l o c a t i o n 

f r o m t h e model s t a n d s t h a t we have made. 

MR. KELLAHIN: Th a t c o n c l u d e s my 

exam i n a t i o n . 

We move t h e i n t r o d u c t i o n o f E x h i b i t No. 7 

(T h e r e u p o n , M a r a t h o n E x h i b i t 7 

was o f f e r e d i n t o e v i d e n c e . ) 

MR. LeMAY: W i t h o u t o b j e c t i o n E x h i b i t 7 w i l l 

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

( T h e r e u p o n , M a r a t h o n E x h i b i t 7 

was a d m i t t e d i n t o e v i d e n c e . ) 

Mr. C a r r . 

MR. CARR: Thank y o u . 

CROSS-EXAMINATION 

BY MR. CARR: 

Q. Your name i s t h e easy p a r t o f t h i s f o r me. I 

have s e v e r a l q u e s t i o n s a b o u t t h e c o n c l u s i o n s t h a t 

you've r e a c h e d on y o u r model. 
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F i r s t , i f I u n d e r s t a n d i t , what you 

o r i g i n a l l y had was a model t h a t was a f u l l f i e l d model, 

and t h e n f o r t h i s h e a r i n g you have f o c u s e d on t h i s 

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

A. No. I used t h e f u l l p o o l model. 

Q. At a l l t i m e s ? 

A. Yes, a t a l l t i m e s . 

Q. But t h e d a t a t h a t you've p r e s e n t e d h e r e t o d a y 

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

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

A. Yes. I d i d n ' t c o n s i d e r i t e s s e n t i a l t o show 

w e l l s t o t h e s o u t h o f t h e f i e l d . 

Q. I j u s t w a n t e d t o know, t h o u g h , i f you h a d n ' t 

done a s e p a r a t e model on t h i s p o r t i o n ? 

A. No. I t ' s t h e h i s t o r y matched f u l l f i e l d 

m odel. 

Q. Now, on t h e e x h i b i t t h a t has been p u t up f o r 

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

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

s o u t h e a s t . 

A. Yes. 

Q. C o u l d you t e l l me, a g a i n , what t h a t i s 

d e s i g n e d t o show? 

A. I t shows t h e p e r m e a b i l i t y by w h i c h we t h i n k 

e x i s t s b etween t h e N o r t h I n d i a n B a s i n U n i t and t h e 
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r e m a i n d e r o f t h e r e s e r v o i r . 

Q. And t h a t i s shown by a hash l i n e on page 5 o f 

yo u r e x h i b i t ? 

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

Q. Now, i n p l a c i n g t h a t l i n e , and w i t h t h i s 

m o del, how c l o s e a r e you a b l e t o p l a c e i t ? I mean do 

you know t h a t t h e b l u e l i n e , t h e p e r m e a b i l i t y b a r r i e r 

r u n s were d e p i c t e d , or c o u l d i t be f a r t h e r s o u t h o r 

f a r t h e r n o r t h ? How a c c u r a t e a r e you i n t h e a c t u a l 

l o c a t i o n s ? 

A. A c t u a l l y , I'm p r e t t y a c c u r a t e . What happens 

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

w e l l s i n t h e a r e a , l i k e , f o r example, West I n d i a n B a s i n 

U n i t W e l l 2 and w e l l s l i k e F e d e r a l 33 and so on a r e 

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

d o t t e d l i n e , and t h a t i n c l u d e s t h e N o r t h I n d i a n B a s i n 

U n i t w e l l s , W e l l s 1 t h r o u g h 7, and a l s o w e l l s l i k e 

F e d e r a l I n d i a n B a s i n A - l and I n d i a n B a s i n B - l and so 

on . 

We have a l a r g e number o f w e l l s . And t h i s 

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

Q. What a r e t h e c e l l s i z e s t h a t you were 

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

a r e a ? 

A. The 1,000 by 1,000 f e e t . 
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Q. I s i t f a i r t o say w i t h i n t h e model t h e r e ' s a 

ran g e o f no more t h a n , say, 1,000 f e e t e i t h e r way? 

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

Q. So i t c o u l d be 1,000 f e e t c l o s e r t o t h e 

p r o p o s e d l o c a t i o n o r 1,000 f e e t b a c k w a r d s . Do you 

t h i n k t h e r e w o u l d be any l a r g e r v a r i a t i o n i n p l a c e m e n t ? 

A. No. I t h i n k t h a t ' s a b o u t as f a r as you can 

go . 

The t h i n g was t h a t a p a r t f r o m t h e f a c t t h a t 

t h e change o f h i s t o r y match w i t h t h e N o r t h I n d i a n B a s i n 

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

g e o l o g i s t s . 

And t h e y — I b e l i e v e t h e y , i f I remember 

w e l l , t h e y a s s u r e d me t h a t t h e r e was — t h e t h i c k n e s s 

o f t h e r e s e r v o i r a l o n g t h e l i n e t h a t I have shown 

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

Q. When you do y o u r m o d e l i n g , i t i s w i t h i n t h e 

c o n f i n e s o f t h e g e o l o g i c i n t e r p r e t a t i o n ; i s n ' t t h a t 

r i g h t ? 

A. C l o s e . 

Q. So when you were m o d e l i n g t h e r e s e r v o i r , you 

were h o n o r i n g t h i s r e s e r v o i r l i m i t as p i c k e d by Mr. 

Car 1 son? 

A. Yes. 

Q. And i n d o i n g t h i s , t h e r e ' s c e r t a i n p a r a m e t e r s 
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t h a t you i n p u t i n t o t h e model; i s n ' t t h a t r i g h t ? 

A. Yes. 

Q. And you use an i n i t i a l p r e s s u r e , t e m p e r a t u r e , 

t h i n g s l i k e t h a t ? 

A. W e l l , a l l t h e s e , t h e h i s t o r y m a t c h i n g t o o k 

p l a c e w e l l b e f o r e t h i s q u e s t i o n a b o u t o r t h o d o x and 

u n o r t h o d o x l o c a t i o n s o c c u r r e d . And we have q u o t e d t h e 

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

my r e p o r t t h a t has been a t t a c h e d h e r e . 

Q. Does t h a t r e p o r t show t h e p e r m e a b i l i t y r ange 

t h a t y ou a c t u a l l y u t i l i z e d i n t h i s ? 

A. I t d o e s n ' t because b a s i c a l l y we used an 

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

p e r m e a b i l i t y v a l u e s . And we have t h a t c o r r e l a t i o n . 

I t ' s q u o t e d i n page 3. 

Q. On page 3? 

A. Yes. 

Q. And w h e r e a b o u t s on page 3? 

A. J u s t a f t e r t h e f i r s t p a r a g r a p h . 

Q. J u s t a f t e r t h a t f i r s t p a r a g r a p h , t h a t ' s t h e 

c o r r e l a t i o n y ou u t i l i z e d ? 

A. Yes. 

Q. Now, you v a r i e d t h e c e l l s i z e s t h r o u g h o u t 

t h i s model? 

A. No. The o n l y v a r i a t i o n s t o o k p l a c e i n t h e 
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a q u i f e r where we w e r e n ' t r e a l l y i n t e r e s t e d i n g r e a t 

d e t a i l . 

Q. So what we have h e r e i s a model t h a t you've 

used o f c e l l s i z e s t h a t a r e 1,000 by 1,000? 

A. Yes. 

Q. Then you had 8 l a y e r s ? 

A. The a v e r a g e t h i c k n e s s o f t h e l a y e r s i s about 

50 f e e t . 

Q. When you use a model l i k e t h i s t o e v a l u a t e an 

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

f a c t o r s , and t h e n you have some c e r t a i n i n f o r m a t i o n and 

r e a d i n g on t h a t p a r t i c u l a r w e l l ; i s n ' t t h a t r i g h t ? 

A. W e l l , e s s e n t i a l l y , i t was t h e two l o c a t i o n s 

t h a t were g i v e n . 

Q. Were t h o s e l o c a t i o n s i n t h e e x a c t c e n t e r o f 

t h e c e l l ? 

A. The w e l l — assumes t h e w e l l t o be a t t h e 

c e n t e r o f t h e w e l l . 

Q. And so when you a c t u a l l y modeled t h i s , even 

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

c e l l , t h e s i m u l a t o r w o u l d p l a c e i t t h e r e ; i s n ' t t h a t 

r i g h t ? 

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

Q. Do you have a g r i d t h a t shows us what w o u l d 

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

A. I d o n ' t . But l e t me say i t wasn't b a s i c a l l y 

as i f t h e w e l l was r i g h t on t h e b o r d e r l i n e . 

Q. But what we c o u l d do i s no m a t t e r what t h e 

c e l l i s a r o u n d t h i s u n o r t h o d o x l o c a t i o n , when you 

s i m u l a t e i t , t h e d a t a you g e t moves t h a t w e l l t o t h e 

c e n t e r o f t h a t c e l l ; i s n ' t t h a t r i g h t ? 

A. Yes. 

Q. T h a t ' s 1,000 by 1,000 f e e t , i s n ' t i t ? 

A. Yes. 

Q. And you c a n ' t t e l l me e x a c t l y where t h a t i s , 

can you? 

A . No . 

Q. A l l r i g h t . Now, when you drew some d r a i n a g e 

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

i s t h e a r e a t h a t w i l l be d r a i n e d by t h e p r o p o s e d 

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

A. Yes. 

Q. Now, when you d i d t h a t , i f I u n d e r s t o o d y o u r 

t e s t i m o n y , you drew i t s o r t o f h a l f w a y between t h e w e l l 

down i n S e c t i o n 16 and t h e p r o p o s e d l o c a t i o n . T h a t ' s 

how you p l a c e d t h e l i n e between? 

A. T h a t ' s because t h e r a t e s a r e c o m p a r a b l e , i f 

you see on t h e r e m a i n i n g pages o f t h e e x h i b i t . 

Q. So what we r e a l l y do — t h e r e s e r v o i r i s 
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g o i n g t o d r a i n t o w a r d s t h e two w e l l s i f t h e y p r o d u c e 

c o m p a r a b l y and t h e y ' r e s i m i l a r p r e s s u r e drawdowns. 

That w o u l d p l a c e y o u r l i n e h e r e ; r i g h t ? 

A. Yes. 

Q. I f we have a b a r r i e r r u n n i n g w i t h i n 1,000 

f e e t o f y o u r b l u e l i n e down h e r e , say i t ' s down h e r e , 

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

between no p r e s s u r e drawdown and y o u r w e l l ; i t w o u l d 

draw a l l t h e way down t o t h e b a r r i e r , w o u l d i t n o t ? 

T h e r e ' s no o t h e r p u l l i n g f o r c e on t h e o t h e r 

s i d e o f y o u r b a r r i e r ? 

A. Yes. But d e p e n d i n g on t h e d i s t a n c e o f t h e 

b a r r i e r f r o m t h e w e l l , you may have a n e g l i g i b l e 

p r e s s u r e d r o p a t t h e b a r r i e r , w h i c h a t t h e moment I 

c a n ' t q u a n t i f y . 

But -- I mean t o be a b l e t o d e s c r i b e t h e a r e a 

o f d r a i n a g e w i t h t h e a c c u r a c y y o u ' r e r e q u e s t i n g , I have 

t o have a p r i n t o u t f r o m my computer r u n and go and l o o k 

a t t h e p r e s s u r e d a t a and j u s t go t h r o u g h . 

Q. I r e c o g n i z e you d o n ' t have t h a t h e r e . And 

t h e p o i n t i s -- i s n ' t t h a t I'm a s k i n g you t o p l a c e t h i s 

e x a c t l y , and I r e c o g n i z e t h i s i s n ' t e x a c t . 

But i f we a r e u s i n g h a l f w a y between 

c o m p a r a b l e w e l l s w i t h c o m p a r a b l e p r e s s u r e drawdowns, we 

s h o u l d n ' t use h a l f w a y when we have a p r e s s u r e drawdown 
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and w i t h r e a l l y no p r e s s u r e drawdown? 

A. Yes. 

Q. And t h e same w o u l d be t r u e i f we w o u l d go o f f 

t o t h e west because we're g o i n g t o a b o u n d a r y , and 

t h e r e ' s no p r e s s u r e drawdown t h e r e . 

A. But I have t o say s o m e t h i n g h e r e . And 

b a s i c a l l y we have u n e q u a l d i s t r i b u t i o n o f t h e w e l l , 

r o u g h l y s p e a k i n g . 

And so b a s i c a l l y most o f t h e p r e s s u r e d r o p 

w i l l o c c u r n e a r t h e w e l l b o r e . As you go away, y o u r 

p r e s s u r e w i l l b u i l d up q u i t e q u i c k l y . 

So my p o i n t i s t h a t a l t h o u g h t h a t -- my 

r a d i u s -- my a r e a o f d r a i n a g e may be -- t h e b o u n d a r y 

may be p a r t o f t h e a r e a o f d r a i n a g e . Maybe t h e 

p r e s s u r e d r o p a t t h e b o u n d a r y may be n e g l i g i b l e . 

The o t h e r t h i n g t h a t you have t o remember 

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

r e s t r i c t i o n s t h a t we p l a c e d o f .01 m i l l i d a r c i e s d o e s n ' t 

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

b l o c k , 1,000 by 1,000 b l o c k . 

So we a r e t a l k i n g a b o u t — 

Q. A c r o s s t h e a r e a , n o t e v e r y s i n g l e p o i n t ? 

A. Not r e a l l y p o i n t , you know. I t ' s j u s t t h e 

a r e a o f 1,500 f e e t on e i t h e r s i d e , say. 

Q. Now, i f we have a b a r r i e r h e r e , y o u ' r e n o t 
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s u g g e s t i n g i t i s a b a r r i e r t h a t w o u l d p r e v e n t m i g r a t i o n 

f r o m t h e b u l k o f S e c t i o n 17 o f f t o t h e n o r t h e a s t , a r e 

you? 

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

t h e m i g r a t i o n was a l w a y s f r o m t h e n o r t h t o t h e s o u t h 

and t o t h e e a s t . Always t h a t way. 

Q. A l l r i g h t . Now, when we l o o k e d a t y o u r 

model, I t h i n k i t showed a n e t a d v e r s e e f f e c t on t h e 

Oryx w e l l i n 17 o f a p p r o x i m a t e l y 200,000 MCF; i s n ' t 

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

A. Yes, t h a t ' s c o r r e c t . 

Q. Now, what w o u l d cause t h a t ? Would i t be 

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

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

A. I t h i n k w h a t's h a p p e n i n g i s t h a t t h e 

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

m i g r a t i o n o f gas f r o m t h e n o r t h t o t h e s o u t h and t h e 

west o f t h e w e l l . 

As you see i n page 6, i n t h e b o t t o m — t h e 

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

i s 1.3 BCF s m a l l e r t h a n f o r t h e o r t h o d o x l o c a t i o n . And 

t h e o r t h o d o x l o c a t i o n , you have m i g r a t i o n o f 9.3 BCF, 

and f o r t h e u n o r t h o d o x l o c a t i o n we have 8. 

So what we're s a y i n g i s what was l e a k i n g f r o m 

t h e n o r t h t o t h e s o u t h has been c u r t a i l e d . 
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Q. So i f we do have some m i g r a t i o n t h r o u g h t h e 

b a r r i e r , i t w o u l d be n o r t h t o s o u t h ? 

A. Uh-huh. 

Q. What y o u ' r e d o i n g i s r e s t r i c t i n g i t ? 

A. Yes. 

Q. What you've l o o k e d a t i s t h e e f f e c t on t h e 

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

t h e c e l l s by moving f r o m a s t a n d a r d t o t h i s u n o r t h o d o x 

l o c a t i o n ? 

A. Yes. 

Q. I n m o d e l i n g t h e r e s e r v o i r , you have l o o k e d a t 

t h e e f f e c t on i n d i v i d u a l w e l l s ; i s n ' t t h a t c o r r e c t ? 

A. Uh-huh. 

Q. Have you modeled t h e e f f e c t on t h e r e s e r v e s 

u nder t h i s p a r t i c u l a r t r a c t , S e c t i o n 17? 

A. No, I h a v e n ' t . I h a v e n ' t l o o k e d i n t o t h e --

Q. So what you have g i v e n us i s dependent on t h e 

w e l l s b e i n g a t t h e i r c u r r e n t l o c a t i o n s ; i s n ' t t h a t 

r i g h t ? 

A. Uh-huh. I t h i n k i t w o u l d have been more 

h e l p f u l f o r t h e j u r y -- f o r t h e Commission h e r e i f 

somebody p l a c e d a 1,000 by 1,000 grad e on t h e mark t o 

show r e a l l y how f a r t h e o r t h o d o x and u n o r t h o d o x w e l l s 

can be moved. 

Now, I b e l i e v e y o u r s q u a r e s a r e about t h e 
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s i z e o f a m i l e , a r e n ' t t h e y ? 

Q. These a r e m i l e s q u a r e s . 

A. M i l e s , y e s . So you see, y o u ' r e t a l k i n g 

r e a l l y a b o u t t h e s m a l l s q u a r e s o f about a f i f t h o f t h e 

s i z e , so t h a t ' s s o m e t h i n g t h a t t h e Commission s h o u l d 

bear i n mind. 

Q. Movi n g t o t h e c e n t e r o f t h e s q u a r e , a f i f t h 

o f t h e s i z e o f t h e s e c t i o n ? 

A. Yes. So we're n o t t a l k i n g a b o u t r e a l l y c r a z y 

d i s p l a c e m e n t . 

Q. But my q u e s t i o n was, y o u ' r e r e a l l y l o o k i n g a t 

th e i m p a c t one w e l l has on a n o t h e r a t t h i s l o c a t i o n ? 

A. Yes. 

Q. And a t t h e s e r a t e s ? 

A. Uh-huh. 

Q. And i f p r o r a t i o n changed and t h e r a t e s were 

d i f f e r e n t , t h a t m i g h t have some b e a r i n g on y o u r s t u d y , 

w o u l d i t n o t ? 

A. I t w i l l b u t what I'm s a y i n g i s t h a t , you 

know, i s t h a t Oryx i s a l w a y s g a i n i n g because we al w a y s 

have t h i s m i g r a t i o n f r o m t h e n o r t h t o t h e s o u t h . 

I d o n ' t t h i n k I can i l l u s t r a t e any f u r t h e r . 

I t h i n k t h e r a t e I have on t h e u n o r t h o d o x l o c a t i o n i s 

p r e t t y much d i f f i c u l t y o f t h e f i e l d . Most o f t h e w e l l s 

a t p r e s e n t w o u l d p r o d u c e a t t h e r a t e o f ab o u t 3,000 
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MSCF p e r day. 

So I d o n ' t t h i n k i t ' s v e r y l i k e l y t h a t t h e 

change — t h a t t h e r a t e i s g o i n g t o i n c r e a s e 

s i g n i f i c a n t l y . 

Q. I f we d r i l l e d an a d d i t i o n a l w e l l i n 17, say 

i n t h e n o r t h e a s t q u a r t e r , t h a t w o u l d a l s o change t h e 

c a l c u l a t i o n s , w o u l d i t n o t , i n t h e m o d e l i n g ? 

A. S o r r y ? 

Q. I f we d r i l l e d a s t a n d a r d l o c a t i o n and a new 

w e l l i n t h e n o r t h e a s t o f 17 and abandoned t h i s one, 

r e p l a c e d i t i n t h e n o r t h e a s t o f 17, t h a t w o u l d , a g a i n , 

change y o u r m o d e l i n g and y o u r i m p a c t w e l l on w e l l ? 

A. I t h i n k i t w o u l d change, you know, b u t I 

t h i n k t h e body t h a t we have, .01 m i l l i d a r c i e s , q u i t e a 

s t r i c t one, and a l t h o u g h t h e gas has h i g h l y m o b i l i t y , I 

t h i n k t h e e f f e c t i s n o t g o i n g t o be v e r y s i g n i f i c a n t . 

Q. So what y o u ' r e d o i n g , t h o u g h , i s y o u ' r e 

l o o k i n g a t t h e r e l a t i o n s h i p o f w e l l s , n o t t h e 

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

A. Uh-huh. 

Q. Has anyone e l s e w i t h M a r a t h o n modeled t h i s 

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

A . No . 

Q. D i d you do any work t o d e t e r m i n e how q u i c k l y 

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

A. A c t u a l l y , a c c o r d i n g t o our s i m u l a t i o n s , 

t h e r e ' s n o t a g r e a t d e a l o f danger f o r t h e west s i d e o f 

t h e f i e l d . I t h i n k f r o m -- t h e s t u d i e s were made u n t i l 

t h e end o f t h e y e a r 2050 -- we f i n d t h a t t h e -- t h e r e 

won't be a g r e a t d e a l o f movement o f t h e a q u i f e r 

wes t w a r d s . 

And t h e r e a s o n f o r t h a t i s t h a t we have an 

improvement i n t h e r e s e r v o i r q u a l i t y as we move t o t h e 

we s t . We have a h i g h p o r o s i t y o f w h i c h b a s i c a l l y 

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

We have l o w e r p o r o s i t i e s i n t h e a q u i f e r , h i g h 

p o r o s i t i e s u p - d i p . So we d o n ' t f i n d t h a t we have a 

s o r t o f u n i f o r m i n t h i s l i k e y ou d e s c r i b e d i n y o u r 

p r e v i o u s c r o s s - e x a m i n a t i o n w i t h my c o l l e a g u e , you know, 

t h a t i t ' s g o i n g t o move by e q u a l i n t e r v a l s . 

The movement o f t h e a q u i f e r seemed t o be 

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

Q. D i d you happen t o — can you w i t h y o u r model 

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

g e t s t o p r e s s u r e d e p l e t i o n ? 

A. W e l l , we have r e s u l t s u n t i l t h e y e a r o f t h e 

2,050. And W e l l 5 w i l l be d r i l l e d i n t h e o r t h o d o x --

or u n o r t h o d o x l o c a t i o n . W e ' l l c o n t i n u e p r o d u c i n g t h e 

o t h e r ones, and t h e Oryx w e l l w i l l c o n t i n u e p r o d u c i n g . 
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A c t u a l l y , t h e o n l y one t h a t w i l l d i e w i l l be 

t h e W e l l 1 o f t h e I n d i a n B a s i n U n i t . 

Q. Th a t w o u l d be t h e o n l y one l e f t ? 

A. Yes, f r o m t h e w e l l s we a r e d i s c u s s i n g . 

Q. And y o u ' r e n o t a n t i c i p a t i n g i t b e i n g w a t e r e d 

o u t ? 

A. No, because I d i d n ' t c o m p l e t e t h e w e l l 

t h r o u g h o u t t h e r e s e r v o i r . I c o m p l e t e d i t i n t h e upper 

t h i r d w i t h h a l f o f t h e r e s e r v o i r t o p r e c i s e l y a v o i d any 

w a t e r . 

Q. Now, i f we l o o k a t t h e e n g i n e e r i n g 

i n f o r m a t i o n t h a t you've p r e s e n t e d , u n l i k e Mr. C a r l s o n ' s 

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

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

s o u t h ; i s t h a t r i g h t ? 

A. Yes, i t w i l l . Yes. W e l l , t h e d r a i n a g e 

r e a l l y i s , as I d e s c r i b e d , t o g i v e you an i d e a 

q u a l i t a t i v e l y a b o u t w h a t ' s g o i n g t o happen. 

MR. CARR: Thank y o u . T h a t ' s a l l I have. 

MR. LeMAY: A d d i t i o n a l q u e s t i o n s o f t h e 

w i t n e s s ? 

Mr. K e l l a h i n . 

MR. KELLAHIN: One p o i n t , Mr. Chairman. 

REDIRECT EXAMINATION 

BY MR. KELLAHIN: 
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Q. When we t a l k a b o u t t h e m i g r a t i o n o f gas 

a c r o s s t h i s b a r r i e r , s e m i - i m p e r v i o u s b a r r i e r , f r o m 

n o r t h t o s o u t h , have you q u a n t i f i e d i n t e r m s o f 

p r e s s u r e what t h e p r e s s u r e d i f f e r e n t i a l i s ? 

A. About 200 P S I . 

Q. About what? 

A. 200 P S I . 

Q. I s t h a t t h e e x p l a n a t i o n f o r t h e f a c t t h a t 

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

west o f t h i s b a r r i e r , r e g a r d l e s s o f where you p u t t h i s 

w e l l ? 

A. Yes. 

Q. And so what y o u ' r e d o i n g t h e n by t h e 

u n o r t h o d o x l o c a t i o n i s y o u ' r e s l o w i n g t h e r a t e o f gas 

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

A. Yes, I'm s l o w i n g t h e m i g r a t i o n . I i n c r e a s e d 

b a s i c a l l y t h e w i t h d r a w a l s so I d o n ' t have t h e same 

amount o f gas a v a i l a b l e f o r m i g r a t i o n . 

MR. KELLAHIN: Thank y o u . 

MR. LeMAY: Mr. Humphries. 

EXAMINATION 

BY MR. HUMPHRIES: 

Q. I'm on page 5 o f E x h i b i t 7 -- excuse me, page 

6. When you were t a l k i n g a b o u t t h e c u m u l a t i v e e f f e c t s , 

e i t h e r I g o t l o s t o r m i s u n d e r s t o o d you. Are you 
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t a l k i n g a b o u t b i l l i o n c u b i c f e e t o r hundr e d s o f 

t h o u s a n d s — m i l l i o n s o f c u b i c f e e t because you used 

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

No. 5 W e l l w o u l d be 14 b i l l i o n c u b i c f e e t . 

And t h e n you s u g g e s t e d t h a t t h e c u m u l a t i v e 

p r o d u c t i o n o f t h e Oryx w e l l w o u l d be 41 b i l l i o n 902. 

And i f t h e o r t h o d o x l o c a t i o n was moved o v e r t h e r e , i t 

w o u l d be 41 b i l l i o n 740,000. 

And t h e n , I b e l i e v e , you s t a t e d or t h e 

w i t n e s s s t a t e d t h a t t h a t w o u l d be a l o s s o f 200,000 

c u b i c f e e t o f p r o d u c t i o n . 

Now, i t ' s e i t h e r — 

A. M i l l i o n . 

Q. 200,000,000? 

A. Yes. 

Q. Th e r e ' s a f a i r l y s u b s t a n t i a l d i f f e r e n c e 

between 200,000 and 200,000,000. 

Then one o t h e r s t a t e m e n t t h a t was made 

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

on page 16, I b e l i e v e . And y ou asked t h e w i t n e s s i f 

t h e a c t u a l -- t h e d e v i a t i o n between t h e model and t h e 

a c t u a l s t o what t h e w i t n e s s a t t r i b u t e d i t , and I 

b e l i e v e he s a i d , u n l e s s I m i s u n d e r s t o o d him, t h a t he 

b e l i e v e d t h e d i f f e r e n c e s were e r r o r s i n measurement, 

n o t e r r o r s i n t h e model. 
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D i d I i n t e r p r e t t h a t c o r r e c t l y ? 

A. Yes. I'm t a l k i n g a b o u t t h e f o u r t h and f i f t h 

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

page . 

Q. Yes. So y o u ' r e s u g g e s t i n g t h a t t h e w i d e 

d e v i a t i o n between t h e p r e d i c t i o n s o f t h e model made a r e 

as a r e s u l t o f t h e f l a w e d measurement? 

A. Yes. A c t u a l l y t h i s i s where --

MR. KELLAHIN: Make s u r e we're l o o k i n g a t t h e 

same p o i n t . 

MR. HUMPHRIES: Page 16. 

Q. (BY MR. HUMPHRIES) Those two d a t a a r e o f f o f 

t h e 1 i n e . 

A. There seems t o be t h r o u g h o u t t h e f i e l d 

a c t u a l l y , n o t t h e N o r t h I n d i a n B a s i n U n i t , b u t 

t h r o u g h o u t t h e f i e l d t h e r e seem t o be a s e t o f 

measurements t h a t ' s i n c o n s i s t e n t w i t h t h e r e s t o f t h e 

f i e l d d a t a . 

And you can see a s i m i l a r d e v i a t i o n i n page 

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

r i g h t - h a n d s i d e . And t h e r e ' s a l s o one, page 15, t h e 

f o u r t h p o i n t . I have n e v e r been a b l e t o f i n d o u t what 

happened. 

The e x p l a n a t i o n I r e c e i v e d f r o m t h e M i d l a n d 

o f f i c e , because I work i n Denver, was t h a t b a s i c a l l y i t 
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was a bad s e t o f measurements. 

Q. I s t h e r e an e x p l a n a t i o n f o r t h e poor s e t o f 

measurements? I t h i n k you j u s t s a i d t h e y were 

f i e l d - w i d e ? 

A. Yes, i t was a f i e l d - w i d e o b s e r v a t i o n . 

Q. And do you b e l i e v e t h e t e c h n i q u e was f l a w e d 

or t h e e q u i p m e n t t h e y were u s i n g ? 

A. W e l l , maybe t h e b u i l d u p , where t h e s t a t i c 

p r e s s u r e was. 

Q. And as a r e s u l t o f t h e c l o s e r d e v i a t i o n s 

between s u b s e q u e n t a c t u a l measurements, you t h i n k t h o s e 

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

A. Yes. 

MR. HUMPHRIES: Thank you. I d o n ' t have any 

more q u e s t i o n s . 

MR. LeMAY: Commissioner Weiss. 

EXAMINATION 

BY MR. WEISS: 

Q. You m e n t i o n e d an e c l i p s e . Do I hear t e r m s 

l i k e i m p l i c i t and e x p l i c i t s i m u l a t o r s ? What i s i t ? 

A. F u l l y i m p l i c i t . 

Q. And t h a t means --

A. S o l v e s i m p l i c i t l y f o r s a t u r a t i o n and 

p r e s s u r e . 

Q. F i g u r e s t h e p r e s s u r e f i r s t and t h e n f i g u r e s 
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t h e s a t u r a t i o n ? 

A. No. S i m u l t a n e o u s l y . 

Q. S i m u l t a n e o u s l y ? 

A. Yes. 

Q. Then a l s o I n o t i c e d on y o u r p r e s s u r e d e a l s , I 

t a k e i t you matched t h e r a t e ? 

A. W i t h o u t t h e s i m u l a t o r , gas r a t e s , we h o n o r e d 

t h e h i s t o r i c a l d a t a . 

Q. You h o n o r e d t h a t ? 

A. Yes. And we h i s t o r y matched w a t e r p r o d u c t i o n 

and p r e s s u r e . 

Q. And t h e n when y o u r r e c o r d e d p r e s s u r e s a r e bad 

and t h e y d o n ' t b u i l d up a l l t h e way, d i d you make an 

a t t e m p t t o f i g u r e o u t why? D i d you l o o k a t t h e 

b u i l d u p s ? 

A. I d i d a h i s t o r y match on t h i s as w e l l . 

Q. And do t h e y a c c o u n t f o r t h i s ? D i d you f i g u r e 

t h e P-bar, e t c e t e r a ? 

A. I had -- t h e P-bar was g i v e n t o me and what I 

d i d was l o o k i n t o t h e s i m u l a t o r . 

Q. So somebody e l s e d i d t h a t ? 

A. Yes. The b u i l d u p t e s t s were a n a l y z e d by 

c o l l e a g u e s o f mine. I d i d n ' t do them. B e f o r e any work 

was opened up, we worked w i t h t h e p r e s s u r e on t h e 

s i m u l a t o r and compared i t . 
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I t h i n k we o n l y have a b o u t 3 w e l l s o u t o f 60 

where we have more t h a n a 100 PSI d i f f e r e n c e . What I'm 

s a y i n g , o v e r 100, I d o n ' t mean 300, b u t s o m e t h i n g l i k e 

120 o r 170, s o m e t h i n g l i k e t h a t . 

Q. Do t h e P ov e r Z c u r v e s -- do t h e y make a n i c e 

s t r a i g h t l i n e ? 

A. I d i d n ' t do P o v e r Z. I j u s t d i d s i m u l a t i o n 

work. I t h i n k my c o l l e a g u e --

Q. That w o u l d be n i c e s u p p o r t f o r what you have 

h e r e i f t h e a c t u a l f i e l d d a t a s u p p o r t e d what you have 

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

A. I b e l i e v e t h a t my c o l l e a g u e has s t r a i g h t 

1 i n e s . 

Q. And t h e n y o u r s u p p o r t f o r t h e low perm 

b a r r i e r , I see a w e l l r i g h t i n t h e m i d d l e o f i t . I s 

t h a t a bum w e l l ? I t a k e i t i t d i d n ' t make a n y t h i n g . 

That Sun w e l l i n 21? 

A. Maybe i t ' s a model w e l l . I d o n ' t know. I 

d o n ' t t h i n k i t ' s one o f t h e w e l l s t h a t -- maybe i t was 

a d r y h o l e . I d o n ' t know. 

Q. Or i s t h a t a 50 BCF w e l l ? That w o u l d n o t say 

much f o r a t i g h t s t r e a k t h e r e . 

MR. KELLAHIN: He r e a d j u s t e d t h i s l i n e . The 

l i n e he's r e l y i n g on --

MR. WEISS: I t d o e s n ' t m a t t e r . E i t h e r one. 
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MR. KELLAHIN: -- i s s o u t h . The one y o u ' r e 

l o o k i n g a t w o u l d be s o u t h . 

MR. WEISS: My p o i n t i s i f t h a t ' s a good 

w e l l , t h a t d o e s n ' t say much f o r t h a t h y p o t h e s i s . 

THE WITNESS: No. A c t u a l l y , I t h i n k my l i n e 

p asses t h r o u g h t h e n o r t h o f t h a t w e l l o f t h e bad 

F e d e r a l . I t h i n k i t ' s t h e bad F e d e r a l w e l l . 

MR. WEISS: I d o n ' t know. 

THE WITNESS: My l i n e passes t h r o u g h t h e 

n o r t h o f t h a t . I t ' s n o t v e r y easy t o pass t h r o u g h t h e 

l i n e . 

Q. (BY MR. WEISS) My p o i n t i s , I t h i n k , i f 

t h e s e P o v e r Z c u r v e s d o n ' t make a n i c e s t r a i g h t l i n e 

when you p l o t P o v e r Z v e r s u s cum, and i f t h e s e 

b u i l d u p s h e r e were s h u t i n p r e m a t u r e l y , t h e s e a r e 

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

A. Uh-huh. 

Q. I d o n ' t know i f t h i s i s a n a t u r a l l y f r a c t u r e d 

r e s e r v o i r o r n o t , b u t i f i t i s , d i d you use t h a t mode 

i n e c l i p s e t o b o t t l e i t ? 

A. We ag r e e t h a t t h e r e s e r v o i r -- w e l l , t h e 

r e s e r v o i r i s n o t n a t u r a l l y f r a c t u r e d . I t ' s vuggy, as 

i t were. 

Q. I s what? 

A. Vuggy. Which i s b a s i c a l l y a s i m i l a r t y p e 
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o f — s i m i l a r p e r f o r m a n c e l i k e n a t u r a l l y f r a c t u r e d . 

The p o i n t was t h a t we d i d n ' t have s u f f i c i e n t 

amount o f g e o l o g i c a l d a t a t o o p t f o r t h e p o r o s i t y 

s y s t e m . So b a s i c a l l y we have t o o p t f o r s i n g l e 

p o r o s i t y . 

Now, t o go back t o — I t h i n k t h e w e l l y o u ' r e 

m e n t i o n i n g t h a t was t h e bad F e d e r a l , I'm 100 p e r c e n t 

c e r t a i n t h a t i n my model i t l i e s t o t h e s o u t h o f t h e 

l i n e o f t h e low p e r m e a b i l i t y p a r t . 

And we have g r e a t c o n f i d e n c e i n t h a t 

p e r m e a b i l i t y because as I ' v e s a i d , once i t was 

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

w e l l s a t one s t r o k e . 

Q. Are you c o n f i d e n t t h a t what you model i s 

i n d e e d a u n i q u e s i t u a t i o n ? I s t h e r e a n o t h e r answer 

used i n NFR? 

A. No, I d o n ' t t h i n k so. I'm dead c e r t a i n a b o u t 

what I ' v e done. 

Q. You d o n ' t t h i n k I c o u l d do t h e same t h i n g , 

use a d i f f e r e n t s e t o f p a r a m e t e r s and g e t t h e same 

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

of p a r a m e t e r s ? 

A. No. I t h i n k t h a t because o f t h e number o f 

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

l i f e o f t h e f i e l d t o d a y , we a r e t a l k i n g a b o u t r e a l l y 60 
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w e l l s and we a r e t a l k i n g a b o u t 26 y e a r s o f h i s t o r y . 

So you a r e t a l k i n g a b o u t p r o b a b l y 900 

p r e s s u r e p o i n t s . And I t h i n k t h i s g i v e s c o n f i d e n c e . 

We're n o t t a l k i n g a b o u t two o r t h r e e y e a r s o f h i s t o r y 

and maybe a dozen w e l l s . 

So I t h i n k t h e more p o i n t s you have, t h e n t h e 

more you p i n down. And I'm f a i r l y c o n f i d e n t a b o u t t h e 

work we've done. 

Q. I j u s t had a n o t h e r k i n d o f — a n o t h e r 

q u e s t i o n on f i g u r e 13. Do you t h i n k t h a t ' s a good 

match? I s t h a t y o u r i d e a o f a good match? 

A. A c t u a l l y , p r o b a b l y t h i s i s n o t one o f our 

b e s t matches. We have o t h e r s where t h e b r e a k t h r o u g h 

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

Here we have a d i f f e r e n c e o f t h e b r e a k t h r o u g h 

t i m e , b u t I b e l i e v e we have a good match f r o m a b o u t 

7,000 day s , 7,200 days o l d . And t h a t w o u l d say t h a t 

c o n s i d e r i n g t h e s i z e o f t h e low r a t e s o f t h e f i e l d , 

i t ' s a b o u t as good as you can g e t . 

MR. WEISS: Thank y o u . 

MR. LeMAY: A d d i t i o n a l q u e s t i o n s o f t h e 

w i t n e s s ? I f n o t , he may be exc u s e d . W e ' l l t a k e an 

hour b r e a k f o r l u n c h and r e c o n v e n e a t 1:30. 

(T h e r e u p o n , t h e p r o c e e d i n g s 

r e c e s s e d f o r l u n c h . ) 
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MR. LeMAY: W e ' l l r e c o n v e n e . Mr. K e l l a h i n . 

MR. KELLAHIN: Thank y o u , Mr. Chairman. 

I ' d l i k e t o c a l l a t t h i s t i m e Mr. C u r t i s 

S m i t h . Mr. S m i t h i s a l r e a d y under o a t h . 

CURTIS D. SMITH, 

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

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Would you d e s c r i b e f o r t h e r e c o r d y o u r name 

and o c c u p a t i o n . 

A. My name i s C u r t i s S m i t h . I'm a l a n d man f o r 

M a r a t h o n O i l Company. 

Q. Mr. S m i t h , w o u l d you summarize f o r us y o u r 

e d u c a t i o n a l b a c k g r o u n d . 

A. I g o t a b a c h e l o r ' s o f -- b u s i n e s s 

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

Texas Tech. I g r a d u a t e d i n December o f 1984. I went 

t o work f o r Texaco i n J a n u a r y o f 1985, worked f o r 

Texaco as a l a n d man u n t i l A u gust 3 1 , 1989. 

I s t a r t e d w i t h M a r a t h o n O i l Company September 

1 o f 1989. 

Q. Do y o u r c u r r e n t d u t i e s w i t h M a r a t h o n O i l 

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

o w n e r s h i p s w i t h r e g a r d s t o M a r a t h o n ' s o p e r a t i o n o f t h e 
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N o r t h I n d i a n B a s i n U n i t ? 

A. Yes. 

MR. KELLAHIN: We t e n d e r Mr. S m i t h as an 

e x p e r t l a n d man. 

MR. LeMAY: H i s q u a l i f i c a t i o n s a r e 

a c c e p t a b l e . 

Q. (BY MR. KELLAHIN) Mr. S m i t h , l e t me d i r e c t 

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

l i m e - d o l o m i t e t r a n s i t i o n , E x h i b i t No. 6. L e t ' s j u s t 

use i t f o r d i s c u s s i o n p u r p o s e s . 

When I show you t h e o u t l i n e on t h a t d i s p l a y 

t h a t o t h e r w i t n e s s e s have d e s c r i b e d t o be t h e o u t e r 

b o u n d a r y o f t h e N o r t h I n d i a n B a s i n , a r e you f a m i l i a r 

w i t h t h a t b o u n d a r y ? 

A. Yes, I am. 

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

b o u n d a r y ? 

A. Yes, i t i s . 

Q. D e s c r i b e f o r us t h e t y p e o f u n i t t h a t ' s 

i n v o 1 v e d . 

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

The u n i t agreement was d a t e d March 1 1 , 1963. And as i t 

has been c o n t r a c t e d , i t c o v e r s 4,160.28 a c r e s . A l l t h e 

l a n d s w i t h i n t h e u n i t a r e s t a t e and f e d e r a l l a n d s . 

T h e r e ' s two s t a t e t r a c t s , t h e s o u t h h a l f o f 
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S e c t i o n 2 and a l l o f S e c t i o n 16. 

Q. I s t h e u n i t i z e d f o r m a t i o n b r o a d enough t o 

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

B a s i n - U p p e r Penn gas p o o l ? 

A. Yes. 

Q. I s t h e u n i t i z e d — i s t h e u n i t agreement such 

t h a t t h e r o y a l t y , o v e r r i d i n g r o y a l t y , and w o r k i n g 

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

A. T h r o u g h o u t t h e u n i t , t h a t ' s r i g h t . 

Q. There i s no p a r t i c i p a t i o n f o r m u l a w h i c h w o u l d 

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

A. The o n l y e x c e p t i o n t o t h a t w o u l d be S e c t i o n 

4, S e c t i o n 3, and S e c t i o n 15 where t h e y had t o 

c o m m u n i t i z e w i t h p a r t n e r s t h a t were n o t i n t h e u n i t . 

But as f a r as S e c t i o n 16, 9, 10, 1 1 , and 2, t h e r o y a l t y 

and t h e w o r k i n g i n t e r e s t s o w n e r s h i p i s t h e same. 

Q. For example, i f a w e l l i s d r i l l e d a t t h e 

p r o p o s e d u n o r t h o d o x l o c a t i o n i n S e c t i o n 9, w i l l t h e 

owners i n S e c t i o n 16 p a r t i c i p a t e i n t h a t p r o d u c t i o n ? 

A. Yes. 

Q. And c o n v e r s e l y t h a t w o u l d o c c u r i f t h e w e l l 

was down i n 16 f o r t h o s e owners i n 9? 

A. T h a t ' s r i g h t . 

MR. KELLAHIN: I have no f u r t h e r q u e s t i o n s o f 

Mr. S m i t h . 
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MR. LeMAY: Thank y o u , Mr. K e l l a h i n . 

Mr. C a r r . 

MR. CARR: No q u e s t i o n s . 

MR. LeMAY: Q u e s t i o n s o f t h e w i t n e s s ? 

A d d i t i o n a l q u e s t i o n s . 

Yes, s i r . Commissioner Weiss. 

EXAMINATION 

BY MR. WEISS: 

Q. D i d you a t t e m p t t o p u t S e c t i o n 17 i n t h e 

u n i t ? 

A. No, s i r . O r i g i n a l l y t h e u n i t agreement 

c o v e r e d a l l t h a t i s shown now and a l s o S e c t i o n 1, 

S e c t i o n 12, and I b e l i e v e i t ' s t h e s o u t h h a l f o f 36 i n 

Township 20, y e s , a l l o f -- or t h e s o u t h h a l f o f 

S e c t i o n 36 and Township 20 1/2 S o u t h , Range 23 E a s t . 

Q. What was t h e r e a s o n f o r c u t t i n g i t o f f where 

you d i d ? 

A. That w o u l d be a g e o l o g i c r e a s o n , and I c a n ' t 

answer t h a t q u e s t i o n . 

MR. LeMAY: I have no q u e s t i o n s . The w i t n e s s 

may be ex c u s e d . 

MR. KELLAHIN: C a l l a t t h i s t i m e Mr. C r a i g 

Kent . 

CRAIG T. KENT, 

h a v i n g been p r e v i o u s l y d u l y sworn upon h i s o a t h , was 
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examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Ke n t , w o u l d y o u , 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 C r a i g K e n t , and I'm a p e t r o l e u m 

e n g i n e e r f o r M a r a t h o n O i l Company. 

Q. Mr. Ke n t , w o u l d you summarize f o r us y o u r 

e d u c a t i o n a l b a c k g r o u n d ? 

A. G r a d u a t e d w i t h a BS i n p e t r o l e u m e n g i n e e r i n g 

f r o m Montana Tech i n 1986. 

Q. Subsequent t o g r a d u a t i o n , Mr. K e n t , w o u l d you 

summarize f o r us y o u r employment e x p e r i e n c e as a 

p e t r o l e u m e n g i n e e r ? 

A. Began work w i t h M a r a t h o n O i l Company i n June 

o f 1986, and s u b s e q u e n t l y i n J u l y o f 1988 i n t o t h e 

p r e s e n t , p a r t o f my d u t i e s have i n c l u d e d Eddy County, 

New M e x i c o , and s p e c i f i c a l l y t h e I n d i a n B a s i n f i e l d . 

Q. Summarize f o r us what you've done i n t h e 

I n d i a n B a s i n f i e l d . 

A. B a s i c a l l y , my d u t i e s as a p r o d u c t i o n e n g i n e e r 

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

w h e r e v e r p o s s i b l e . 

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

by y o u r company, have you been i n v o l v e d as an e n g i n e e r 
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i n making v a r i o u s s t u d i e s ? 

A. Yes, I have. 

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

Kent 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 . 

MR. LeMAY: H i s q u a l i f i c a t i o n s a r e 

a c c e p t a b l e . 

Q. (BY MR. KELLAHIN) Mr. K e n t , l e t ' s l o o k a t 

t h e E x h i b i t No. 6 j u s t t o l a y some b a c k g r o u n d , s i r . I n 

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

U n i t and l o o k i n g s p e c i f i c a l l y a t t h e No. 5 W e l l i n 

S e c t i o n 9, have you p r e p a r e d a d i s p l a y t h a t summarizes 

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

A. Yes, I have. 

Q. L e t me d i r e c t y o u r a t t e n t i o n t o what i s 

marked as E x h i b i t No. 8. I s t h a t an e x h i b i t you've 

p r e p a r e d ? 

A. Yes, i t i s . 

Q. Have you s a t i s f i e d y o u r s e l f t h a t i t ' s c o r r e c t 

and a c c u r a t e ? 

A. Yes, I have. 

Q. Would you i d e n t i f y i t f o r us, e x p l a i n i t ? 

A. B a s i c a l l y on t h e l e f t t h r e e - q u a r t e r s o f t h e 

page, you see a p r o d u c t i o n p l o t . The g r e e n l i n e 

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

b l u e l i n e i n d i c a t e s m o n t h l y w a t e r r a t e i n b a r r e l s per 
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month. 

A l s o i n d i c a t e d a r e some n o t a t i o n s i n d i c a t i n g 

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

w e l l . On t h e r i g h t p o r t i o n o f t h e page i s an e x c e r p t 

f r o m t h e gamma r a y d e n s i t y l o g on t h e N o r t h I n d i a n 

B a s i n U n i t No. 5. 

I n t h e r e d a r e shown t h e open p e r f o r a t i o n s 

and t h e X's w i t h t h e l i n e s b o t h on t h e t o p and t h e 

b o t t o m i n d i c a t e c a s t i r o n b r i d g e p l u g s w h i c h have been 

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

Q. Have you examined t h e i n f o r m a t i o n a v a i l a b l e 

f r o m t h i s w e l l i n o r d e r t o d e t e r m i n e w h e t h e r o r n o t i t 

needs t o be r e p l a c e d ? 

A. Yes, I have. 

Q. And what c o n c l u s i o n have you reached? 

A. B a s i c a l l y I ' v e r e a c h e d t h e c o n c l u s i o n t h a t 

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

r e m a i n i n g t h a t need t o be r e c o v e r e d . 

Q. You mean t h e s e c t i o n i t s e l f has r e m a i n i n g 

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

w e l l ? 

A. Yes, s i r . 

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

i f you w i l l , as a g u i d e t h o s e t h i n g s t h a t M a r a t h o n has 

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

A. Okay. As you can see, s t a r t i n g f r o m t h e l e f t 

o f t h e page, we have a gas r a t e t h a t exceeds 100,000 

MCF p e r month f a i r l y c o n t i n u o u s l y up u n t i l t h e e a r l y 

1980s. 

I n l a t e 1981 t h e r e i s d r a m a t i c i n c r e a s e i n 

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

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

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

I n F e b r u a r y o f 1983 t h i s w e l l was s h u t i n 

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

I n August o f 1983 M a r a t h o n a t t e m p t e d t o 

r e w o r k t h i s w e l l i n o r d e r t o b r i n g i t back i n 

p r o d u c t i o n . At t h a t t i m e we s e t a c a s t i r o n b r i d g e 

p l u g above p e r f o r a t i o n s . Depth o f t h e b r i d g e p l u g i s 

7545 f e e t . 

We a t t e m p t e d t o b r i n g t h e w e l l back on 

p r o d u c t i o n . And i t was a p p a r e n t a t t h a t t i m e t h a t t h e 

w e l l w o u l d s t i l l make l a r g e q u a n t i t i e s o f w a t e r . I t 

was t h e n d e c i d e d t o p l a c e a n o t h e r b r i d g e p l u g a t a 

d e p t h o f 7425 f e e t . 

At t h a t t i m e we were a b l e t o b r i n g t h e w e l l 

back t o p r o d u c t i o n , b u t i t w o u l d o n l y p r o d u c e a few MCF 

a day a t a t u b i n g head p r e s s u r e o f about 300 pounds. 

So t h e w e l l r e m a i n s s h u t - i n u n t i l May o f 1985, a t w h i c h 
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t i m e t h e w e l l h e a d c o m p ressor was i n s t a l l e d . 

And, as you can see f r o m t h e p l o t , a l t h o u g h 

t h e w a t e r p r o d u c t i o n r a t e was d e c r e a s e d , t h e gas 

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

10 . 

The w e l l c o n t i n u e d t o p r o d u c e w i t h some w a t e r 

c u t i n a d e c r e a s i n g gas r a t e u n t i l J a n u a r y o f 1989 when 

t h e w e l l had d i e d . 

Subsequent t o t h a t M a r a t h o n a t t e m p t e d t o swab 

t h e w e l l u n s u c c e s s f u l l y . I n March o f t h a t y e a r we 

a t t e m p t e d t o r u n bombs t o t r y t o a t t e m p t t o c o n f i r m 

what a r e s e r v o i r p r e s s u r e was. We c o u l d n ' t g e t bombs 

down t h e h o l e s . 

At t h a t p o i n t i t was d e c i d e d t h a t we needed 

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

Q. L e t ' s l o o k a t t h e l o g s e c t i o n on t h e 

r i g h t - h a n d p o r t i o n o f t h e d i s p l a y . And d e s c r i b e f o r us 

what ' s o c c u r i n g w i t h r e g a r d s t o t h e p e r f o r a t i o n s and 

th e m i g r a t i o n o f t h e g a s - w a t e r c o n t a c t v e r t i c a l l y . 

A. Okay. As you can see, a t t h e b o t t o m o f t h e 

l o g s e c t i o n , I ' v e i n d i c a t e d an o r i g i n a l g a s - w a t e r 

c o n t a c t w h i c h o c c u r r e d a t t h i s w e l l a t a d e p t h o f 7676, 

w h i c h c o r r e l a t e s t o a sub-C datum o f a p p r o x i m a t e l y 

minus 3770. 

T h r o u g h o u t t h e l i f e o f t h e f i e l d , we've seen 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

14 

15 

1 6 

17 

1 8 

19 

20 

2 1 

22 

23 

24 

25 

146 

t h e gas — o r t h e g a s - w a t e r c o n t a c t r a i s e . And as i t 

d i d so, t h e p e r f o r a t i o n s t o w a r d s t h e b o t t o m o f t h e w e l l 

began t o p r o d u c e more and more w a t e r u n t i l t h e p o i n t i n 

83 where t h e w a t e r became so g r e a t t h a t we had t o s h u t 

t h e w e l l i n . 

Q. I n y o u r o p i n i o n , as an e n g i n e e r , i s t h e r e any 

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

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

r e m a i n i n g r e s e r v e s i n S e c t i o n 9 w i t h t h i s c u r r e n t 

w e l l b o r e ? 

A. T e c h n i c a l l y , i t w o u l d be p o s s i b l e t o 

squeeze-cement t h i s w e l l ; however, we've seen v e r y 

poor -- we've had v e r y l i t t l e s u c c e s s i n 

s q u e e z e - c e m e n t i n g o t h e r w e l l b o r e s i n t h i s a r e a . 

And due t o t h a t f a c t , i t r e a l l y becomes f r o m 

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

r e m a i n i n g r e s e r v e s f r o m t h i s w e l l b o r e . 

Q. Once you've made t h e commitment t o r e p l a c e 

t h e w e l l , what p r o c e s s d i d you go t h r o u g h t o d e t e r m i n e 

where t o l o c a t e t h a t w e l l , t h a t r e p l a c e m e n t w e l l ? 

A. B a s i c a l l y , I d i s c u s s e d w i t h o u r g e o l o g i s t s 

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

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

And a l s o i n d o i n g t h a t I l o o k e d and t r i e d t o 

use t h e c o n c e p t t h a t we were i n a u n i t and t r i e d t o 
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m a x i m i z e o ur r e c o v e r y f r o m t h a t u n i t . 

Q. When we l o o k a t t h e o r i g i n a l g a s - w a t e r 

c o n t a c t , as shown on E x h i b i t No. 6, w h i c h i s o u t h e r e 

i n t h e e a s t e r n p o r t i o n o f S e c t i o n s 2 and 1 1 , and wa t c h 

t h a t g a s - w a t e r c o n t a c t m i g r a t e t o t h e w e s t , what can 

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

l o c a t i o n o f t h e No. 5 W e l l we're s i m p l y s e e i n g a w e l l 

t h a t ' s w a t e r e d o u t v e r s u s one t h a t ' s e x p e r i e n c i n g 

m e c h a n i c a l d i f f i c u l t i e s ? 

A. B a s i c a l l y , what I l o o k e d a t i s t h e w e l l i n 

S e c t i o n 10, t h e N o r t h I n d i a n B a s i n U n i t No. 1, w h i c h 

c u r r e n t l y p r o d u c e s i n e x c e s s o f 3 m i l l i o n c u b i c f e e t a 

day . 

B e i n g a down-dip w e l l , I w o u l d f i g u r e t h a t 

t h a t w e l l w o u l d w a t e r o u t b e f o r e an u p - d i p w e l l . S i n c e 

we have p r o d u c t i o n f r o m d o w n - d i p , I c o n c l u d e d t h a t t h e 

u p - d i p w e l l i s n o t w a t e r e d o u t . 

Q. I assume you c o u l d s i m p l y r e p l a c e t h i s w e l l 

by moving o v e r a few h u n d r e d f e e t and d r i l l i n g a n o t h e r 

w e l l , c o u l d you n o t ? 

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

Q. Does t h a t make good p r a c t i c a l sense t o you 

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

s e c t i o n ? 

A. No, i t does n o t . 
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Q. Why n o t ? 

A. W e l l , f i r s t o f a l l , t h e r e ' s a p o s s i b i l i t y 

t h a t t h e r e ' s an i n v a d e d zone s u r r o u n d i n g t h a t 

w e l l b o r e . The e x t e n t o f t h a t , I c a n ' t t e l l you what i t 

i s . 

But t h e o t h e r t h i n g i s i s t h a t i n o r d e r t o 

maximize r e c o v e r y f r o m t h i s u n i t , I wanted t o — s i n c e 

I have t o spend $600,000 t o d r i l l a w e l l anyway, I want 

t o d r i l l t h e b e s t w e l l I can d r i l l . And t h a t w e l l 

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

s e c t i o n . 

Q. When we look, a t t h e g e o l o g i c i n f o r m a t i o n 

t h e n , am I c o r r e c t i n u n d e r s t a n d i n g t h a t based upon 

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

c o m m e r c i a l w e l l a t a s t a n d a r d l o c a t i o n i n S e c t i o n 9? 

A. I t w o u l d be p o s s i b l e b u t p r o b a b l y n o t as good 

a w e l l as what I c o u l d do i f I d r i l l e d my p r o p o s e d 

l o c a t i o n . 

Q. I n o r d e r t o h e l p you q u a n t i f y t h e 

r e l a t i o n s h i p o f t h e two l o c a t i o n s one' t o a n o t h e r , have 

you p r e p a r e d a P o v e r Z p l o t o f t h e r e m a i n i n g r e s e r v e s 

f o r t h e s e c t i o n ? 

A. Yes, I have. 

Q. What w e l l d i d you u t i l i z e t o make t h a t p l o t ? 

A. I used t h e N o r t h I n d i a n B a s i n U n i t No. 5 
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l o c a t e d i n S e c t i o n No. 9. 

Q. L e t me l o o k w i t h you a t E x h i b i t No. 9. D i d 

you make use o f a l l t h e a v a i l a b l e p r e s s u r e i n f o r m a t i o n 

f r o m w h i c h t o p l o t y o u r P ov e r Z c u r v e ? 

A. Yes, I d i d . 

Q. And how d i d you g e t y o u r Z f a c t o r ? 

A. B a s i c a l l y Z f a c t o r i s c a l c u l a t e d f r o m gas 

c ompos i t i on. 

Q. You c o n s i s t e n t l y used t h e same Z f a c t o r s f o r 

y o u r c a l c u l a t i o n ? 

A. Z f a c t o r i s a l s o a f u n c t i o n o f p r e s s u r e and 

t e m p e r a t u r e . So as t h e p r e s s u r e d e c r e a s e s , Z w i l l 

change. 

Q. Have you a c c u r a t e l y a p p l i e d t h e Z f a c t o r t o 

t h i s c a l c u l a t i o n ? 

A. Yes, I have. 

Q. What does t h i s show you? 

A. B a s i c a l l y , i t shows me t h a t we have r e s e r v e s 

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

Q. And how do you do t h a t ? 

A. By d r a w i n g a s t r a i g h t l i n e t h r o u g h t h e 

p r e s s u r e P o v e r Z p o i n t s . 

Q. Can you draw a l i n e t h a t i s a s t r a i g h t l i n e 

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

A. Yes, I can. 
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Q . W i l l t h a t honor t h e d a t a p o i n t s on t h e 

d i sp1ay? 

A. Yes, i t w i l l . 

Q. You d o n ' t see any b r e a k o r change i n t h e 

s l o p e o f t h a t c u r v e as you've p l o t t e d ? 

A. No, you d o n ' t . 

Q. When you p u t t h e s t r a i g h t l i n e on t h e P over 

Z p l o t , what a r e 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 

t h a t w o u l d be d e t e r m i n e d based upon t h i s method o f 

a n a l y s i s ? 

A. I f you e x t r a p o l a t e t h e P ov e r Z p l o t o u t t o 

an abandonment p r e s s u r e o f 500 pounds, you w i l l have 

t h e r e m a i n i n g r e s e r v e s o f a p p r o x i m a t e l y 26 BCF. 

Q. What i s y o u r o p i n i o n t h e n w i t h r e g a r d s t o 

wh e t h e r o r n o t as an e n g i n e e r we ought t o l o c a t e t h e 

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

c l o s e s t s t a n d a r d l o c a t i o n ? 

A. From an e n g i n e e r i n g s t a n d p o i n t , I w o u l d say 

t h a t i s p r o b a b l y t h e optimum l o c a t i o n i n t h a t s e c t i o n . 

Q. And why i s t h a t ? 

A. Because i t w i l l r e c o v e r more gas, and i t a l s o 

u t i l i z e s t h e u n i t c o n c e p t t h a t we have h e r e . 

Q. I n y o u r o p i n i o n i s i t n e c e s s a r y t o impose a 

p e n a l t y on t h e p r o d u c i n g a l l o w a b l e f o r t h e M a r a t h o n 

w e l l a t t h e u n o r t h o d o x l o c a t i o n i n o r d e r t o compensate 
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f o r any a d v a n t a g e g a i n e d o v e r Oryx? 

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

Q. S h o u l d t h e Commission d e t e r m i n e t h a t a 

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

c a se, have you examined v a r i o u s t y p e s o f p e n a l t y 

p r o p o s a l s ? 

A. Yes, I have. 

Q. L e t ' s t a l k a b o u t some o f t h e ones t h a t have 

been u t i l i z e d . And l e t me ask you i f y o u ' r e f a m i l i a r 

w i t h them. 

A. Okay. 

Q. I n t h e a n c i e n t t i m e s f o r m e r Commissions have 

used a d o u b l e - c i r c l e c a l c u l a t i o n p e n a l t y . Are you 

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

A. Yes, I am. 

Q. I f t h a t s h o u l d be a p p l i e d i n t h i s case t h e n , 

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

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

c o n t a i n s 640 a c r e s , w o u l d i t n o t ? 

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

Q. Then you s c r i b e a second c i r c l e a r o u n d t h e 

u n o r t h o d o x l o c a t i o n and g e t a s i m i l a r c i r c l e ? 

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

Q. And t h e c o n c e p t t h e n i s -- t h e p e n a l t y i s t h e 

r e l a t i o n s h i p between t h e d i s t a n c e , t h e second c i r c l e 
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exceeds t h e f i r s t ? 

A. R i g h t . 

Q. Does t h a t make any sense t o a p p l y t h a t h ere? 

A. No, i t d o e s n ' t because, f i r s t o f a l l , y o u r 

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

r e s e r v o i r . We p r o b a b l y d o n ' t have a s t r i c t r a d i a l 

d r a i n a g e as you w o u l d d e p i c t w i t h c i r c l e s . T h e r e ' s gas 

m i g r a t i o n and v a r i o u s o t h e r f a c t o r s . 

Q. One o f t h e p e n a l t i e s t h a t was used i n a p r i o r 

case i s one on t h e Santa Fe E x p l o r a t i o n w e l l h e r e i n 

S e c t i o n 8, w h i c h i s 660 o u t o f t h i s c o r n e r . Are you 

f a m i l i a r w i t h t h a t case? 

A. Yes, I am. 

Q. That p e n a l t y was a 60 p e r c e n t p e n a l t y on t h a t 

p r o d u c t i o n , was i t n o t ? 

A. R i g h t . 

Q. And i t r e s u l t e d o u t o f t h e o b j e c t i o n o f 

M a r a t h o n , w h i c h was t h e d i r e c t i n g o f f s e t o p e r a t o r , was 

i t n o t ? 

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

Q. How was t h a t f o r m u l a c a l c u l a t e d t h e r e ? 

A. I t was c a l c u l a t e d based on t h e d i s t a n c e f r o m 

t h e common l e a s e l i n e d i v i d e d by t h e d i s t a n c e between 

t h e common l e a s e l i n e i n t h e s t a n d a r d l o c a t i o n . 

Q. I s t h a t a p p r o p r i a t e t o a p p l y i n t h i s case? 
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A. No, i t 1 s n o t . 

Q. Why n o t ? 

A. W e l l , i f you were t o a p p l y a s i n g l e d i s t a n c e 

p e n a l t y , y ou w o u l d be p e n a l i z i n g o u r w e l l i n S e c t i o n 9 

f o r e n c r o a c h m e n t on S e c t i o n 16. And s i n c e t h o s e two 

s e c t i o n s a r e w i t h i n t h e same u n i t w i t h common w o r k i n g 

i n t e r e s t s , common r o y a l t y i n t e r e s t s , i t makes no 

sense. 

Q. I f t h e p e n a l t y i s a p p l i e d u s i n g t h a t s i n g l e 

f a c t o r , t h e encroachment o f t h e w e l l l o c a t i o n on t h e 

i n t e r e s t owners i n S e c t i o n 16, what i s t h e p e n a l t y ? 

A. I t ' s 80 p e r c e n t . 

Q. T h a t ' s what t h e Examiner chose t o do i n t h e 

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

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

Q. Do you f i n d t h a t t o be an a p p r o p r i a t e 

p e n a l t y ? 

A. No, I d o n ' t f i n d i t t o be an a p p r o p r i a t e 

p e n a l i t y . 

MR. LeMAY: I'm s o r r y . I n a p p r o p r i a t e o r 

a p p r o p r i a t e ? 

THE WITNESS: I t i s i n a p p r o p r i a t e . 

MR. LeMAY: I t i s i n a p p r o p r i a t e . Thank you. 

Q. (BY MR. KELLAHIN) Why? 

A. Because i t p e n a l i z e s o u r w e l l i n S e c t i o n 9 
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f o r e n c r o a c h m e n t upon o u r s e l v e s i n S e c t i o n 16. 

Q. Does i t have any d i r e c t r e l a t i o n s h i p t o t h e 

encroachment on t h e Oryx p r o p e r t y i n 17? 

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

Q. Now, t h e Oryx p r o p o s a l a t t h e Examiner 

H e a r i n g was what, s i r ? 

A. They p r o p o s e d a 40 p e r c e n t p e n a l t y . 

Q. How was t h a t d e t e r m i n e d ? 

A. I t was based on t h e v a r i a n c e o f two 

d i r e c t i o n s . 

Q. And what d i r e c t i o n s d i d t h e y choose t o t a k e 

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

A. They chose t h e v a r i a n c e f r o m t h e west l i n e 

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

Q. And t h e p r o c e s s t h e n w o u l d be t o t a k e t h i s 

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

A. C o r r e c t . 

Q. The u n o r t h o d o x d i m e n s i o n ? 

A. C o r r e c t . 

Q. You g e t an 80 p e r c e n t p e n a l t y i n one 

d i r e c t i o n , and you d i v i d e i t i n h a l f because y o u r 

s t a n d a r d i s one d i m e n s i o n ? 

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

Q. I s t h a t an a p p r o p r i a t e s o l u t i o n ? 

A. No, i t ' s n o t , because, a g a i n , i t r e a l l y 
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d o e s n ' t a p p l y t o Oryx' p o s i t i o n . T h e r e ' s no r e a l 

c o r r e l a t i o n t o a n y t h i n g t o do w i t h O r y x 1 l e a s e h o l d . 

Q. Do you have a p r o p o s a l w i t h r e g a r d s t o what 

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

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

S e c t i o n 17? 

A. Yes, I do. 

Q. L e t me d i r e c t y o u r a t t e n t i o n t o E x h i b i t No­

l o . D i d you p r e p a r e t h i s d i s p l a y ? 

A. Yes, I d i d . 

Q. D e s c r i b e f o r us what you've shown. 

A. What you see i s 9 - s e c t i o n a r e a i n Township 21 

So u t h , Range 23 E a s t , w i t h S e c t i o n 9 b e i n g i n t h e 

c e n t e r . 

You see i n t h e box i n S e c t i o n 9 i s n o t a t e d by 

n e a r e s t l e g a l l o c a t i o n , w h i c h w o u l d be a l o c a t i o n 1650 

f r o m t h e s o u t h l i n e , 1650 f r o m t h e west l i n e . You see 

t o t h e s o u t h o f t h a t an or a n g e d o t , w h i c h i s n o t a t e d by 

p r o p o s e d 8 N o r t h I n d i a n B a s i n U n i t , w h i c h i s t h e 

l o c a t i o n 1650 f r o m t h e west l i n e , 330 f r o m t h e s o u t h 

1 i n e . 

You see i n S e c t i o n 17 a box, w h i c h i s n o t a t e d 

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

1650 f r o m t h e e a s t l i n e , 1650 f r o m t h e n o r t h l i n e . 

You a l s o see two v e c t o r s , w h i c h i n d i c a t e 
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d i s t a n c e f r o m t h e n e a r e s t l e g a l l o c a t i o n i n 17 t o t h e 

l e g a l l o c a t i o n i n 9, and a v e c t o r w h i c h i n d i c a t e s t h e 

d i s t a n c e between t h e l e g a l l o c a t i o n i n 17 and our 

p r o p o s e d l o c a t i o n i n S e c t i o n 9. 

Q. Why have you d e c i d e d t o t a k e t h e s t a n d a r d 

l o c a t i o n a p o i n t 1650 f r o m t h e c o r n e r s o f s e c t i o n --

f r o m t h e n o r t h and e a s t b o u n d a r i e s o f S e c t i o n 17 as t h e 

p o i n t t o s t a r t ? 

A. Because t h a t w o u l d be t h e c l o s e s t l e g a l 

l o c a t i o n t h a t Oryx c o u l d d r i l l t o our l o c a t i o n i n 

Sect i o n 9. 

Q. And you draw a s t r a i g h t l i n e t h e n f r o m t h a t 

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

you go t o t h e c l o s e s t s t a n d a r d l o c a t i o n ? 

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

Q. And t h a t d i s t a n c e i s t h e 4667? 

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

Q. That becomes one o f t h e f a c t o r s — t h a t ' s t h e 

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

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

Q. And t h e o t h e r one i s t h e a c t u a l l o c a t i o n o f 

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

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

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

Q. And t h e r e ' s a d i f f e r e n c e o f — what do we 
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have? About 800 f e e t ? 

A. About 800 f e e t . 

Q. R e s u l t i n g p e n a l t y i s 17 1/2 p e r c e n t ? 

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

Q. Are you f a m i l i a r w i t h t h e mechanics o f how 

t h e p e n a l t y i s a p p l i e d i n a p r o r a t e d gas p o o l such as 

t h i s ? 

A. Yes, I am. 

Q. D e s c r i b e f o r us how t h a t ' s done. 

A. B a s i c a l l y , what i s done, each 6 4 0 - a c r e t r a c t 

i s a l l o c a t e d an a c r e a g e f a c t o r o f 1. And f r o m t h a t 

a c r e a g e o f 1, t h e p e n a l t y i s e i t h e r s u b t r a c t e d o r i t 

c o u l d be c a l c u l a t e d by s u b t r a c t i n g t h e p e n a l t y f r o m 1 

and m u l t i p l y i n g t h a t by t h e a c r e a g e f a c t o r . 

Q. What i s t h e a p p r o x i m a t e c u r r e n t p r o d u c i n g 

r a t e on t h e Oryx w e l l i n 17; do you r e c a l l ? 

A. I t ' s somewhere i n excess o f 3 m i l l i o n c u b i c 

f e e t a day. 

Q. And what i s t h e maximum a l l o w a b l e i n t h e 

p o o l ; do you know? 

A. As o f t h e J a n u a r y p r o r a t i o n s c h e d u l e , t h e 

av e r a g e d a i l y r a t e w h i c h c o u l d be m a i n t a i n e d i s 5.6 

m i l l i o n c u b i c f e e t a day. 

Q. The q u e s t i o n was asked e a r l i e r w i t h r e g a r d s 

t o t h e t i m e r e l a t i o n s h i p o f t h e p r o d u c t i o n between t h e 
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Oryx p r o p e r t y and t h e w e l l s i n 9? 

A. Yes. 

Q . We t a l k e d a b o u t a p p l y i n g some r e m a i n i n g 

r e s e r v e numbers t o each o f t h e w e l l s and t h e n 

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

r e m a i n i n g p r i m a r y r e s e r v e s ? 

A. T h a t ' s r i g h t . 

Q. A p p l y t h a t f o r me t o t h e r e m a i n i n g r e s e r v e s 

i n S e c t i o n 9. I b e l i e v e t h e t e s t i m o n y has been some 26 

BCF o f gas? 

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

Q. Over what p e r i o d o f t i m e w o u l d t h a t gas be 

r e c o v e r e d ? 

A. W e l l , i f you assumed an a v e r a g e d a i l y r a t e o f 

abo u t 4 m i l l i o n c u b i c f e e t a day --

Q. That w o u l d be t h e p e n a l i z e d r a t e , w o u l d i t 

n o t , o r a p p r o x i m a t e l y p e n a l i z e d r a t e ? 

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

Q. Assuming t h a t r a t e , how many y e a r s w o u l d i t 

t a k e ? 

A. I t w o u l d be i n excess o f 17 y e a r s . T h a t ' s a t 

a c o n s t a n t r a t e f o r a l l 17 y e a r s . 

Q. Do you have an e s t i m a t e o f t h e r e m a i n i n g 

r e s e r v e s f o r t h e Oryx w e l l i n S e c t i o n 17? 

A. Yes, I do. 
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Q. And a p p r o x i m a t e l y what i s t h a t amount? 

A. I t ' s a b o u t 32 BCF based on P o v e r Z d a t a . 

Q. And t h e 32 BCF w o u l d t a k e how l o n g t o r e c o v e r 

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

A. J u s t a b o u t 20 y e a r s . 

Q. That assumes i t s c u r r e n t a p p r o x i m a t e 

p r o d u c i n g r a t e s i t has now? 

A. Yes, t h a t ' s c o r r e c t , f o r t h e e n t i r e 20 y e a r s . 

Q. Over a d e c l i n e , i f you w i l l ? 

A. No. W i t h no d e c l i n e . 

Q. Why have you n o t d e c l i n e d t h e r a t e s ? 

A. W e l l , I c o u l d have d e c l i n e d t h e r a t e s . What 

I w a n t e d t o show was t h a t u s i n g c u r r e n t r a t e s , t h e t i m e 

t o r e c o v e r t h e gas i s so l o n g t h a t gas p r o d u c e d 15, 16, 

20 y e a r s f r o m now i s e s s e n t i a l l y w o r t h n o t h i n g t o d a y 

when you t a k e i n t o a c c o u n t n e t p r e s e n t v a l u e . 

Q. What's y o u r p o i n t , Mr. Kent? 

A. W e l l , t h a t even i f we were t o p r o d u c e some 

gas f r o m under S e c t i o n 17 f r o m o ur p r o p o s e d l o c a t i o n , 

i t ' s g o i n g t o t a k e us a t l e a s t 17 y e a r s t o r e c o v e r t h e 

gas under our own l o c a t i o n o r our own s e c t i o n . 

And any gas we w o u l d p r o d u c e o v e r and beyond 

t h a t w o u l d be r e c o v e r e d so l a t e i n t h e l i f e o f t h e w e l l 

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

n o t h i n g . 
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Q. I know t h a t you d o n ' t a g r e e w i t h and d o n ' t 

p r o p o s e t o have any p e n a l t y on y o u r w e l l , b u t assuming 

t h e Commission d i s a g r e e s w i t h y o u , what f o r m u l a w o u l d 

you a p p l y t o a p e n a l t y ? 

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

Q. And why i s i t f a i r ? 

A. Because i t t a k e s i n t o a c c o u n t b o t h -- t a k e s 

i n t o a c c o u n t Oryx' p o s i t i o n i n r e g a r d t o t h e l o c a t i o n 

o f o u r we 1 1 . 

Q. And i s t h a t a s i g n i f i c a n t p e n a l t y ? 

A. Yes, i t i s . 

Q. Can you t r a n s l a t e t h a t p e n a l t y i n t o d o l l a r s 

or volumes o f gas? 

A. I t w o u l d be a r e d u c t i o n o f ab o u t a m i l l i o n 

c u b i c f e e t a day assuming c u r r e n t a l l o w a b l e s . 

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. K e n t . We move t h e i n t r o d u c t i o n o f E x h i b i t s 8, 9 

and 10, I b e l i e v e . 

( T h e r e u p o n , M a r a t h o n E x h i b i t s 8, 9, and 

10 were o f f e r e r e d i n t o e v i d e n c e . ) 

MR. LeMAY: W i t h o u t o b j e c t i o n 8, 9, and 10 

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

( T h e r e u p o n , M a r a t h o n E x h i b i t s 8, 9, and 

10 were a d m i t t e d i n t o e v i d e n c e . ) 

Mr. C a r r . 
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MR. CARR: Thank you. 

CROSS-EXAMINATION 

BY MR. CARR: 

Q. Mr. K e n t , i f I u n d e r s t o o d y o u r t e s t i m o n y , you 

i n d i c a t e d t h a t you d i d n ' t know how f a r o u t i n t o t h e 

r e s e r v o i r t h e r e m i g h t be some p r o b l e m s s u r r o u n d i n g t h e 

No. 5 W e l l . 

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

Q. Your t e s t i m o n y i s n ' t t h a t t h e r e w o u l d be 

damage so f a r o u t t h a t t h e r e w o u l d be no a v a i l a b l e 

s t a n d a r d l o c a t i o n i n w h i c h you c o u l d d r i l l a w e l l a t an 

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

A. I c a n ' t say t h a t . I d o n ' t have t h a t d a t a . 

Q. Are you s a y i n g t h a t i n y o u r p r o f e s s i o n a l 

o p i n i o n t h e r e i s no o r t h o d o x l o c a t i o n a v a i l a b l e t o you 

on t h i s s e c t i o n where you c o u l d d r i l l a c o m m e r c i a l 

w e l l , o r do you --

A. I c o u l d d r i l l a c o m m e r c i a l w e l l a t a s t a n d a r d 

l o c a t i o n ; however, my c h a r g e as p r o d u c t i o n e n g i n e e r i s 

t o d r i l l t h e b e s t w e l l w i t h i n t h e c o n f i n e s o f 

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

Q. Mr. K e n t , my q u e s t i o n was c o u l d you --

MR. KELLAHIN: May t h e w i t n e s s f i n i s h h i s 

answer ? 

MR. CARR: I w o u l d l i k e a r e s p o n s i v e answer. 
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I ' v e had speeches a l l m o r n i n g . 

MR. LeMAY: He's t r y i n g t o r e s p o n d . L e t ' s 

g i v e h im some t i m e , Mr. C a r r . 

THE WITNESS: As I s a i d , my c h a r g e as a 

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

g o i n g t o maximi z e r e c o v e r y f o r our u n i t , p r e v e n t w a s t e , 

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

optimum l o c a t i o n t o d r i l l i t . 

MR. LeMAY: Mr. K e n t , t h o u g h , s p e c i f i c a l l y 

c o u l d you a d d r e s s Mr. C a r r ' s q u e s t i o n . 

THE WITNESS: I b e l i e v e I d i d when I s a i d 

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

mind — 

Q. (BY MR. CARR) The r e a s o n f o r my q u e s t i o n , 

t h i s m o r n i n g I u n d e r s t o o d Mr. C a r l s o n t o say t h e r e was 

g o i n g t o be an e n g i n e e r s a y i n g t h a t we c o u l d n ' t d r i l l 

a t a s t a n d a r d l o c a t i o n ; you c o u l d n ' t d r i l l one. And 

y o u ' r e t h e l a s t e n g i n e e r , and I j u s t w anted t o know who 

was g o i n g t o say t h a t . 

A. B a s i c a l l y , t h a t w o u l d be me, and as I s a i d , 

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

t h e c o n f i n e s o f my c h a r g e s . 

Q. You gave Mr. K e l l a h i n some e s t i m a t e s w i t h o u t 

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

e s t i m a t e s as t o how l o n g i t w o u l d t a k e t o p r o d u c e t h e 
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r e s e r v e s u n d e r S e c t i o n 9 and under S e c t i o n 17. 

A. T h a t ' s r i g h t . 

Q. Based on y o u r s t u d y o f t h e r e s e r v o i r , do you 

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

s t i l l be p r o d u c i n g i n 50 y e a r s ? 

A. Yes, I do. 

Q. Do you t h i n k t h a t w i l l o c c u r ? 

A. Yes. 

Q. And t h a t i s because o f t h e d e c l i n e y o u ' r e 

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

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

Q. Now, I ' d l i k e t o go t o t h e p e n a l t y f o r m u l a 

w h i c h you've p r o p o s e d . 

A. Yes, s i r . 

Q. I f I l o o k a t t h i s p r o p o s e d -- or t h i s p e n a l t y 

t h a t i f t h e r e i s a p e n a l t y y o u ' r e s u g g e s t i n g -- I'm n o t 

t r y i n g t o s u g g e s t y o u ' r e recommending i t -- t h i s 

p e n a l t y i s based on t h e c l o s e s t l e g a l l o c a t i o n on t h e 

Oryx t r a c 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. You d e c i d e d t o do t h i s i n s t e a d o f u t i l i z i n g 

t h e b o u n d a r y o f t h e i r t r a c t as i t came t o w a r d you; 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. I f you t a k e t h i s f o r m u l a and work t h i s 
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f o r m u l a o u t u s i n g y o u r c a l c u l a t i o n , y o u r p e n a l t y 

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

t h e s e c t i o n s i n t e r s e c t between 9 and 17, i t w o u l d 

r e s u l t i n a 50 p e r c e n t p e n a l t y , w o u l d i t n o t ? 

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

Q. I f , i n f a c t , you c o u l d d r i l l a w e l l o v e r on 

th e Oryx t r a c t ; you c o u l d g e t o n t o our t r a c t and d r i l l 

i t , s ay, 40, 45 p e r c e n t ? 

MR. KELLAHIN: You c a n ' t do t h a t . 

MR. CARR: J u s t a m i n u t e . We're p r o p o s i n g a 

p e n a l t y t h a t i s supposed t o r e s t r i c t t h e i r w e l l because 

of t h e a d v a n t a g e i t i s g a i n i n g on us. 

And i t i s a p r o p e r q u e s t i o n t o show t h a t when 

you r u n t h i s o u t , you c o u l d even d r i l l on our t r a c t and 

pr o d u c e 49 p e r c e n t o f an a l l o w a b l e i f you used t h i s 

p e n a l t y f o r m u l a . 

MR. LeMAY: I t m i g h t be s o m e t h i n g you m i g h t 

want t o c o n s i d e r i n y o u r d i r e c t o f y o u r w i t n e s s , Mr. 

Ca r r . 

Q. (BY MR. CARR) I f you p l a c e d -- u s i n g t h i s 

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

Oryx t r a c t , n o t j u s t t h e n e a r e s t l o c a t i o n — 

A. Yes. 

Q. — i n f a c t , i t w o u l d r e s u l t i n a l a r g e r 

p e n a l t y , w o u l d i t n o t ? 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

16 

1 7 

18 

19 

20 

2 1 

22 

23 

24 

25 

165 

A. T h a t ' s c o r r e c t . P r o b a b l y a b o u t 28 p e r c e n t . 

MR. CARR: T h a t ' s a l l I have. Thank you. 

MR. LeMAY: A d d i t i o n a l q u e s t i o n s o f t h e 

w i t n e s s ? 

Commissioner Humphries. 

EXAMINATION 

BY MR. HUMPHRIES: 

Q. Can you go back t o — I t h i n k t h e c h a r t you 

had b e f o r e you p u t t h e p e n a l t y c a l c u l a t i o n s up. 

Mr. K e n t , I t h i n k y o u r t e s t i m o n y was t h a t as 

you d e v e l o p e d t h i s w a t e r p r o b l e m w i t h t h e e x i s t i n g 

w e l l , t h a t y o u r w e l l l o g s showed y o u r w a t e r r o s e a l m o s t 

300 f e e t , I b e l i e v e , i n t h e l o c a t i o n -- i n t h e 

w e l l b o r e . And you show a g a s - w a t e r c o n t a c t l i n e on a 

p r e v i o u s c h a r t t h a t ' s n o t on t h a t one? 

A. Uh-huh. 

Q. Yes, i t i s . I see i t t h e r e . 

How w o u l d you g r a p h i c a l l y show us what you 

t h i n k happened t o t h e w a t e r t h e r e and why i t ' s n o t 

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

t h e c h a r t t h a t you d e m o n s t r a t e d — n o t you — p r i o r 

t e s t i m o n y has d e m o n s t r a t e d has moved f r o m e a s t t o west? 

A. I'm n o t s u r e I u n d e r s t a n d t h e q u e s t i o n . 

Q. W e l l , we're t a l k i n g a b o u t a f a i r l y 

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

A. That 1 s r i g h t . 

Q. And you've shown t h e g a s - w a t e r c o n t a c t moving 

f r o m e a s t t o west a p p r o x i m a t e l y a m i l e c r o s s S e c t i o n 11 

and 14? 

A. R i g h t . 

Q. And t h e n c o m p l e t e l y u n r e l a t e d , a 

m i l e - a n d - a - h a l f f u r t h e r west you now have a f a i r l y 

s u b s t a n t i a l w a t e r p r o b l e m . Are t h e s e two e n t i r e l y 

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

A. I t ' s t h e same t h i n g . You've g o t t o remember 

t h i s w a t e r c o n t a c t i s shown on t h e t o p o f t h e 

f o r m a t i o n . And t h a t f o r m a t i o n r a i s e s as you p r o c e e d t o 

t h e e a s t — o r t o t h e w e s t , excuse me. 

The w a t e r , however, you m i g h t p i c t u r e as a 

f l a t s u r f a c e . And as i t r a i s e s , i t j u s t r a i s e s 

m a i n t a i n i n g a f a i r l y h o r i z o n t a l p l a n e . 

And as c o n t a c t moves, as t h e w a t e r r a i s e s , 

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

t h e w e s t , b u t y o u ' l l s t i l l be s e e i n g w a t e r coming up i n 

t h e b o t t o m o f y o u r r e s e r v o i r . 

Q. W e l l , has t h e g a s - w a t e r c o n t a c t moved a l l t h e 

way a c r o s s S e c t i o n 10 and 9 t o t h e w e l l t h a t y o u ' r e 

a b a n d o n i n g ? 

A. No, t h a t ' s n o t what I'm s a y i n g . I'm s a y i n g 
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t h e r e i s w a t e r i n t h e r e s e r v o i r i n S e c t i o n 9 and i n 

S e c t i o n 10. I t ' s a t t h e b o t t o m o f t h e pay. 

Q. And t h e n how -- e x p l a i n t o me how t h e w e l l i n 

S e c t i o n 9 w o u l d be somehow o r a n o t h e r c u t o f f f r o m — 

because p a r t o f t h e i d e a o f moving o r a p p r o v i n g an 

u n o r t h o d o x l o c a t i o n i s t h a t you a r e moving t o t h e west 

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

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

Q. S t r u c t u r a l l y y o u ' r e t r y i n g t o do t h a t . Now, 

you have w a t e r a l r e a d y i n t h e same s e c t i o n . And I'm 

t r y i n g t o u n d e r s t a n d how you see t h a t as s u b s t a n t i a l l y 

d i f f e r e n t by moving s l i g h t l y s o u t h w e s t i n t h e same 

s e c t i o n . 

A. Okay. What you want t o p i c t u r e i s t h i s , i s 

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

a n g l e . The w a t e r r e m a i n s f l a t . 

So as I move my l o c a t i o n u p - s t r u c t u r e , 

t h e r e ' s a c t u a l l y more r e s e r v o i r a v a i l a b l e a t an u p - d i p 

l o c a t i o n t h a n a down-dip l o c a t i o n . P o s s i b l y i f -- I 

d o n ' t know i f I'm c l e a r o r n o t . 

Q. I'm n o t r e a l c l e a r on what y o u ' r e — 

MR. KELLAHIN: L e t me s u g g e s t a word. How 

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

answer t o — 

THE WITNESS: C o u l d we have a b l a n k p i e c e o f 
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p a p e r ? Maybe I can draw a p i c t u r e . 

MR. WEISS: What's t h e g a s - w a t e r c o n t a c t o f 

th e w e l l i n S e c t i o n 10? I s i t 30 or 70? I s i t t h e 

e q u i v a l e n t o f t h e w e l l a t No. 5? 

THE WITNESS: As f a r as datum a t sea l e v e l ? 

MR. WEISS: Yes. 

THE WITNESS: Yes. 

MR. WEISS: Does t h a t answer y o u r q u e s t i o n ? 

MR. HUMPHRIES: I t h i n k so. 

I have one o t h e r q u e s t i o n -- w e l l , two o t h e r 

q u e s t i o n s . 

Q. (BY MR. HUMPHRIES) I asked t h e f i r s t 

g e o l o g i s t t h a t t e s t i f i e d i f he w o u l d d e m o n s t r a t e what 

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

a r e a s m i g h t be a r o u n d t h o s e w e l l s . 

And, s u b s e q u e n t l y , t h e g e n t l e m a n who d i d t h e 

r e s e r v o i r m o d e l i n g has drawn some l i n e s on t h e r e . 

Would you show me, as an e n g i n e e r , what you t h i n k t h o s e 

d r a i n a g e p a t t e r n s m i g h t be. 

A. I f I w o u l d show y o u , t h e y w o u l d be e x a c t l y 

t h e same as what Mr. K e l e s o g l o u showed you. 

Q. He has n o t shown me what he a n t i c i p a t e s t h e 

d r a i n a g e o f t h e w e l l i n S e c t i o n 10 — a g a i n , I t h i n k 

t h a t ' s No. 1 -- what i t w o u l d l o o k l i k e . 

A. U s i n g t h e same i d e a s as he used, you w o u l d 
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p r o b a b l y come i n h e r e a b o u t h a l f t h e d i s t a n c e between 

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

and so i t w o u l d c o n t i n u e down, come down h e r e somewhere 

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

n e a r l y h a l f w a y between t h e s e two w e l l s , p r o b a b l y up 

t h i s d i r e c t i o n a r o u n d t h e r e , and c l o s e somewhere on t h e 

backs i d e . 

Q. And a r e you f a i r l y s a t i s f i e d , a l t h o u g h y o u ' r e 

n o t a g e o l o g i s t , t h a t you a r e e x t r e m e l y c o n c e r n e d about 

n o t g e t t i n g west o f t h a t l i n e t h a t you s u g g e s t e d had 

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

A. Yes, I am. 

Q. Or has been s u g g e s t e d ? 

A. My r e a s o n i n g f o r t h a t i s i f you l o o k a t t h e 

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

t o t h e west o f t h a t l i n e , you can see c l e a r l y t h e r e a r e 

t h r e e d r y h o l e s i n S e c t i o n 8, a d r y h o l e i n S e c t i o n 7, 

a w e l l i n S e c t i o n 4, w h i c h p r o d u c e d o n l y 1/2 a BCF and 

two w e l l s i n S e c t i o n 17, w h i c h t o g e t h e r , i f cum'd, o n l y 

7 BCF . 

Now, when you t a k e t h a t i n t h e c o n t e x t o f 

t h i s p a r t i c u l a r r e s e r v o i r , 7 BCF i s n o t g o i n g t o g e t 

i t . I d o n ' t want t o go d r i l l a w e l l f o r 7 BCF when I 

know I can move my l o c a t i o n a l i t t l e b i t o v e r and 

r e c o v e r 2 6. 
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Q. L e t me ask you t o draw a n o t h e r d r a i n a g e a r e a 

on t h e r e . What's t h e w e l l on S e c t i o n 16? 

A. S e c t i o n 16 i s t h e No. 4 N o r t h I n d i a n B a s i n . 

Q. What does i t l o o k l i k e t o you? 

A. B a s i c a l l y , I w o u l d draw about t h e same t h i n g . 

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

A. S e c t i o n 16? 

Q. No. Why i s p a r t o f t h e d r a i n a g e p a t t e r n — 

i f y o u ' r e g o i n g t o draw a d r a i n a g e p a t t e r n s i m i l a r t o 

t h e one y ou drew i n S e c t i o n 10, i t ' s g o i n g t o o u t o f 

th e u n i t . You're g o i n g t o be d r a i n i n g o u t s i d e t h e 

u n i t . 

A. I t h i n k even i f you were t o draw a c i r c l e 

t h a t had an a r e a o f 640 a c r e s , t h e r e i s some p o r t i o n o f 

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

Q. Okay. Show me what you t h i n k i t l o o k s l i k e . 

I mean I'm j u s t c u r i o u s . 

A. P r o b a b l y be somewhere up i n h e r e , down a r o u n d 

h e r e , m i g h t go f u r t h e r t h i s way p o s s i b l y , and t h e n o u t 

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

p o s s i b l y f u r t h e r t o t h i s . 

Q. So now we're l o o k i n g a t p e r m e a b i l i t y . And I 

b e l i e v e t h a t t h e way I u n d e r s t o o d t h e s u g g e s t e d 

p e r m e a b i l i t y b a r r i e r t o be d e s c r i b e d was t h a t i t was 

n o t so much a c o n c e r n o f M a r a t h o n ' s t h a t t h e r e may be 
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d r a i n a g e f r o m s o u t h w e s t t o n o r t h e a s t — i n o t h e r w o rds, 

I b e l i e v e d I i n t e r p r e t e d i t t o be more o f a one-way 

b a r r i e r t h a n I d i d t o — i t seemed t h a t t h e t e s t i m o n y 

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

I n d i a n B a s i n U n i t , b u t t h e West I n d i a n B a s i n U n i t c o u l d 

d r a i n o u t o f Marathon? 

A. Okay. And what t h a t has t o do w i t h t h e 

h y d r o d y n a m i c s o f t h e r e s e r v o i r — 

Q. Okay. I c o n c l u d e d — 

A. T h a t ' s c o r r e c t . However, say, f o r some 

r e a s o n , f o r some r e a s o n we had a h i g h p r e s s u r e h e r e and 

a l a r g e p r e s s u r e s i n k i n t h i s a r e a , you c o u l d see — i t 

w o u l d be p o s s i b l e t o m i g r a t e gas t h a t way. 

However, what we have i s a h i g h p r e s s u r e 

r e g i o n up h e r e , l o w e r p r e s s u r e r e g i o n down h e r e due t o 

more w e l l s . And, t h e r e f o r e , t h a t ' s why t h e gas w i l l 

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

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

y o u ' r e c o n c e r n e d a b o u t a l o n g t h i s l i m e - d o l o m i t e l i n e , 

and t h a t ' s an i m p l i e d l i n e and an i m p l i e d l i n e t h a t 

d e s c r i b e s where t h e p e r m e a b i l i t y b a r r i e r i s . 

And you u n d e r s t a n d why I m i g h t have some 

i n t e r e s t i n what p r o d u c t i o n comes o u t o f S e c t i o n 16? 

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

Q. Why t h e n w o u l d you n o t l o o k t o have some 
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o t h e r f o r m o f p r o d u c t i o n f r o m t h e n o r t h w e s t c o r n e r o f 

16 and l o o k a t a more s t a n d a r d l o c a t i o n o r -- y e s , 

s t a n d a r d l o c a t i o n i n S e c t i o n 9? 

A. We e x p l o r e d t h a t p o s s i b i l i t y t o a p p l y f o r a 

s i m u l t a n e o u s d e d i c a t i o n o f two w e l l s i n S e c t i o n 16 and 

ask f o r n o n s t a n d a r d p r o r a t i o n u n i t o f 1280 a c r e s , w h i c h 

what we w o u l d have asked f o r i n t h a t case w o u l d have 

been t o d r i l l a w e l l i n a l e g a l l o c a t i o n i n t h e 

n o r t h w e s t q u a r t e r o f S e c t i o n 16. 

And s i n c e we c o u l d n ' t d r i l l a w e l l i n S e c t i o n 

9, asked t h a t b o t h S e c t i o n 9, S e c t i o n 16 be i n c l u d e d i n 

one p r o r a t i o n u n i t , w h i c h w o u l d have an a c r e a g e f a c t o r 

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

That c o u l d have been done. What we chose t o 

do was t o t r y t o d r i l l a w e l l i n S e c t i o n 9. 

Q. And you based t h a t d e c i s i o n on t h e f a c t t h a t 

you assumed you w o u l d n ' t g e t a n o t h e r w e l l a p p r o v e d o r 

you c o u l d n ' t g e t a n o t h e r w e l l a pproved? 

A. We f e l t f r o m our e x p e r i e n c e t h a t we have t h e 

b e s t l u c k , i f you c o u l d c a l l i t t h a t , o f g e t t i n g an 

u n o r t h o d o x l o c a t i o n w i t h a s t a n d a r d p r o r a t i o n u n i t 

a p p r o v e d . 

Q. One o f t h e a d v a n t a g e s o f b e i n g a layman on 

t h i s b o a r d i s I'm n o t an e n g i n e e r , I'm n o t a g e o l o g i s t , 

so I can ask o u t l a n d i s h q u e s t i o n s . But i t seems 
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i n c r e d i b l e t o me t h a t you w o u l d t a k e t h e r i s k o f an 

i l l - d e f i n e d , an i m p l i n e l i n e a b o u t l i m e - d o l o m i t e , move 

r i g h t n e x t t o t h a t l i n e a t t h e r i s k you c o u l d be west 

o f t h a t l i n e when you've a l r e a d y t e s t i f i e d you b e l i e v e 

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

p r o d u c t i o n was n i l , d e s c r i b i n g d r y h o l e s t o t h e west o f 

t h a t h o l e i n S e c t i o n 8, and t h e o t h e r m o d e l i n g 

p r o j e c t i o n showed some p r o d u c t i o n o u t o f l i m e s t o n e o r 

maybe t h a t t h e l i m e was n o t as w e l l - d e f i n e d as i t w o u l d 

be . 

How can you e x p l a i n , as an e n g i n e e r , why you 

w o u l d t a k e t h e r i s k o f g e t t i n g t o 100 p e r c e n t w i n or 

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

A. I guess t h e way I f e l t a b o u t i t -- and I see 

what y o u ' r e t a l k i n g a b o u t -- why d r i l l t h e r e and n o t 

what I p r o p o s e d e a r l i e r . 

Q. I f y o u r l i n e s a r e where you i n f a c t b e l i e v e 

t h e y a r e and you have h i g h l e v e l s o f c o n f i d e n c e i n 

them — y o u ' r e t a l k i n g a b o u t d r i l l i n g r i g h t on t h e 

l i n e ? 

A. R i g h t . 

Q. Why d i d you make -- as an e n g i n e e r , I assume 

you had some r o l e i n t h e r e c o m m e n d a t i o n o f t h i s 

l o c a t i o n ? 

A. W e l l , b a s i c a l l y , and i t comes down t o t h e 
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g e o l o g i c f a c t o r s t h a t we have h e r e and t h e p o o l r u l e , 

m a i n t a i n i n g t h e 1 6 5 0 - f o o t minimum d i s t a n c e , w h i c h we 

ar e f r o m t h e west l i n e , what we wanted t o do was 

maximize o u r s t r u c t u r a l p o s i t i o n . That a p p e a r s t h a t ' s 

w i t h i n t h e l i m e s t o n e . 

We wanted t o maximi z e o ur chance o f h i t t i n g a 

v e r y good w e l l t h a t we c o u l d r e c o v e r t h e r e m a i n i n g 

r e s e r v e s u n d e r S e c t i o n 9. We chose t o move s o u t h . 

Q. And i f you moved e a s t s l i g h t l y , do you t h i n k 

you m i g h t move more t o a c e r t a i n s i d e o f t h i s 

l i m e - d o l o m i t e l i n e and maybe be a b l e t o e f f e c t t h e same 

d r a i n a g e ? 

A. But you l o s e s t r u c t u r e . 

Q. How much s t r u c t u r e do you l o s e ? 

A. You w o u l d l o s e -- i t w o u l d depend on how f a r 

e a s t you moved. The f u r t h e r e a s t you move, t h e f u r t h e r 

c o m f o r t zone you have away f r o m t h e s t r a t i g r a p h y , b u t 

t h e l e s s you have on s t r u c t u r e . And what we t r i e d t o 

do was b a l a n c e t h e two. 

MR. LeMAY: Commissioner Weiss. 

MR. WEISS: Yes. 

EXAMINATION 

BY MR. WEISS: 

Q. What i s t h e s o u r c e o f t h e w a t e r t h e n i n t h e 5 

w e l l i n S e c t i o n 9? 
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A. Okay. Why i t w i l l n o t pr o d u c e ? 

Q. Yes. Where does i t come from? 

A. What we b e l i e v e i s h a p p e n i n g i s we have a bad 

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

cement. 

Q. From where? 

A. From below. We have a w e l l t h a t e x t e n d s 

t h r o u g h t h e w a t e r column o f t h i s r e s e r v o i r . 

Q. I t ' s n o t a c o n i n g t h i n g ? 

A. No, we d o n ' t b e l i e v e so. 

Q. I d o n ' t u n d e r s t a n d t h e d i f f e r e n c e between 

c h a n n e l i n g up and c o n i n g . How does t h a t happen? 

A. W e l l , you c o u l d have w a t e r e n t r y f r o m a poor 

cement j o b down i n t h e a q u i f e r p o r t i o n o f t h e 

r e s e r v o i r . You've g o t a p r e s s u r e s i n k a t y o u r 

p e r f o r a t i o n s t h a t a r e open. The w a t e r w i l l c h a n n e l up 

b e h i n d p i p e . 

Q. J u s t because i t ' s more permeable? 

A. Yes. I guess y o u r d e f i n i t i o n o f c o n i n g and 

mine m i g h t be d i f f e r e n t . I t h i n k o f c o n i n g as a 

r e s e r v o i r phenomenon and a c h a n n e l i n g as more o f a 

m e c h a n i c a l h a v i n g t o do w i t h t h e w e l l b o r e . I d o n ' t 

know i f t h a t h e l p s . 

Q. B u t , a t any r a t e , t h e w e l l i s p r o d u c e d a t a 

r a t e t h a t a s s u r e s t h e r e i s no gas c o n i n g o r w a t e r 
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c o n i n g i n t o t h e gas? 

A. I c a n ' t say t h a t . 

Q. What's t h e Kh o f t h e W e l l No. 5 i n S e c t i o n 9? 

A. I do n o t know. 

Q. Do you t h i n k i t ' s d i f f e r e n t frora what y o u r 

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

A. I t ' s h a r d t o t e l l . P e r m e a b i l i t y i n t h i s 

r e s e r v o i r i s v e r y v a r i a b l e . I w o u l d say based on w e l l 

t e s t a n a l y z a t i o n t h a t I ' v e done, a v e r a g e p e r m e a b i l i t y 

i s a b o u t 4 m i l l i d a r c i e s . 

Q. The t h i c k n e s s , t h e c a p a c i t y ? 

A. Okay. But t h e r e a r e s t r e a k s , w h i c h a r e v e r y 

v u g g u l a r , h i g h l y p e r m e a b l e , w h i c h can c o n t r i b u t e l a r g e 

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

Q. Do you t h i n k t h e KH, n o t j u s t t h e K, t h e 

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

d i f f e r e n t t h a n i t i s i n t h e No. 5 W e l l o f S e c t i o n 9? 

A. I c a n ' t say t h a t . I can t e l l you t h a t t h e r e 

i s p r o b a b l y more h e i g h t . 

Q. I guess I s h o u l d ask y o u r modeler t h a t 

because he p u t i n i t t h e r e . 

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

d i f f e r e n c e i n KH amongst t h e s e w e l l s between t h e orange 

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

w a t e r e d o u t , p e r h a p s w a t e r e d o u t o r damaged or what 
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have y o u , and t h e s e — and t h e n on t h i s o t h e r — on 

E x h i b i t 10, t h e n e a r e s t l e g a l l o c a t i o n s i f t h e r e i s a 

s i g n i f i c a n t d i f f e r e n c e i n t h o s e KH's o f t h o s e f o u r 

w e l l s o r what t h e y a r e , I t h i n k t h a t w o u l d be good 

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

A. I r e a l l y -- t h a t w o u l d be p u r e l y s p e c u l a t i o n 

n o t k n o w i n g t h e p e r m e a b i l i t y . 

Q. No more s p e c u l a t i v e t h a n t h e model; r i g h t ? 

A. W e l l , t h e model i s based on some g e o l o g i c 

d a t a t h a t we've g a t h e r e d . I d o n ' t have t h a t d a t a 

a v a i l a b l e t o me r i g h t now t o t e l l you what t h e 

p e r m e a b i l i t y o f t h a t , f o r i n s t a n c e , what t h e No. 5 W e l l 

i s . 

I can t e l l you f r o m some s i m p l e n e t p o r o s i t y 

maps t h a t t h e n e t p o r o s i t y h e i g h t -- or n o t p h i H, b u t 

bu t n e t h e i g h t i s f a i r l y s i m i l a r . There may be a few 

e x t r a f e e t a t t h e No. 8 p o s i t i o n . 

Q. Do you have a P o v e r Z v e r s u s cum f o r t h e 

w e l l i n S e c t i o n 10? 

THE WITNESS: Yes, I s u r e do. 

MR. LeMAY: C o u l d we mark t h i s as an 

e x h i b i t ? 

MR. KELLAHIN: C e r t a i n l y . I ' l l have t o make 

e x t r a c o p i e s a f t e r t h e h e a r i n g , b u t w e ' l l mark t h i s as 

Ma r a t h o n E x h i b i t No. 1 1 . 
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MR. WEISS: I have no o t h e r q u e s t i o n s . Thank 

you . 

EXAMINATION 

BY MR. LeMAY: 

Q. Mr. K e n t , I have a c o u p l e q u e s t i o n s , I 

guess. Bear w i t h me. My i g n o r a n c e o f e n g i n e e r i n g i s 

q u i t e h i g h . 

But can you t e l l me i f t h i s i s a w a t e r d r i v e 

d e p l e t i o n o r p r e s s u r e d e p l e t i o n ? 

A. I t ' s a c o m b i n a t i o n o f b o t h . There i s some 

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

Q. What's g o i n g t o g e t t h e s e w e l l s ? I s i t g o i n g 

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

down t o abandonment p r e s s u r e ? 

A. That I c o u l d n ' t t e l l y ou. I c o u l d n ' t t e l l 

y o u . Based on what I ' v e seen w i t h t h e w a t e r d r i v e or 

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

t h e e a s t w i l l w a t e r o u t ; w e l l s f u r t h e r t o t h e west w i l l 

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

Q. Maybe you c o u l d h e l p me w i t h a c o u p l e 

s p e c i f i c w e l l s . These may be j u s t d r a f t i n g p r o b l e m s . 

But on S e c t i o n 14, you show t h a t U.S. No. 1 F e d e r a l on 

t h e n o r t h w e s t q u a r t e r --

A. Yes. 

Q. — as s t i l l p r o d u c i n g . But t h e t o p o f t h e 
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f o r m a t i o n i s below t h e o i l - w a t e r c o n t a c t . 

A. T h a t ' s a d r a f t i n g e r r o r . 

Q. I s t h a t t h e case a l s o i n t h e s o u t h w e s t 

q u a r t e r o f 24 where you show t h e w e l l t o be c o n t i n u e d 

p r o d u c i n g b e l o w t h e c u r r e n t o i l - w a t e r c o n t a c t ? 

A. Th a t w e l l I'm n o t f a m i l i a r w i t h . 

Q. Are you f a m i l i a r w i t h any w e l l s down-dip o f 

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

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

o i 1 - w a t e r ? 

A. Gas-water. 

Q. Gas-water c o n t a c t . 

A. No, n o t as shown. 

Q. I s t h e r e a c o n d e n s a t e between t h e w a t e r and 

t h e o i l — I mean i n t h e w a t e r and t h e gas, or i s i t 

s t r i c t l y g a s - w a t e r c o n t a c t ? 

A. I c o u l d n ' t t e l l y o u . I h a v e n ' t done a s t u d y 

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

Q. Take you away a l i t t l e b i t t o y o u r E x h i b i t 

No. 10. I u n d e r s t a n d y o u ' r e n o t recommending a 

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

w h i c h t h e Commission and t h e D i v i s i o n have a s s e s s e d 

p e n a l t i e s i n t h e p a s t ? 

A. I ' v e r e v i e w e d s e v e r a l d i f f e r e n t methods by 

w h i c h you've a p p l i e d p e n a l t i e s . 
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Q. G e n e r a l l y , where we use a r a t i o n a l p e n a l t y --

I'm n o t f a m i l i a r w i t h any where we go t o t h e w e l l . I 

am f a m i l i a r w i t h where we go t o t h e l e a s e l i n e , t h e 

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

w o u l d be t h e e x t r e m e n o r t h e a s t c o r n e r o f S e c t i o n 17. 

A. R i g h t . 

Q. By r a t i o n a l i n g t h e d i s t a n c e between t h e 

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

l o c a t i o n and t h a t p o i n t , i s t h a t s o m e t h i n g t h a t sounds 

f a i r t o you? 

A. We've c o n s i d e r e d t h a t , b u t I t h i n k -- b u t I 

t h i n k what we were t r y i n g t o g e t a t i s t h a t t h i s w o u l d 

be what w o u l d a f f e c t Oryx. Where c o u l d t h e y d r i l l a 

w e l l , and how w o u l d i t a f f e c t t h e i r w e l l ? And t h a t ' s 

b a s i c a l l y what I l o o k e d a t when I d e v i s e d t h i s p e n a l t y 

method. 

Q. One more q u e s t i o n o f i n f o r m a t i o n . I know 

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

o v e r r i d e a l s o c o m m u n i t i z e d under t h e t r a c t , o r does 

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

A. As I u n d e r s t a n d i t , t h e u n i t agreement was 

s i g n e d by a l l w o r k i n g i n t e r e s t s , r o y a l t y i n t e r e s t s , 

and o v e r r i d i n g r o y a l t y i n t e r e s t owners. 

Q. So t h e T r a c t 16, b e i n g s t a t e t r a c t and h a v i n g 

s t a t e r o y a l t y , i t w o u l d s h a r e p r o p o r t i o n a t e l y i n t h e 
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a s s i g n e d t o t h e w e l l i n S e c t i o n 16? 

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

MR. LeMAY: I have no a d d i t i o n a l q u e s t i o n s . 

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

I f n o t he may be exc u s e d . Thank you, Mr. 

Kent . 

MR. LeMAY: Mr. K e l l a h i n . 

MR. KELLAHIN: That c o n c l u d e s o ur d i r e c t 

p r e s e n t a t i o n , Mr. Chairman. 

MR. LeMAY: Thank you. 

Mr. C a r r , we can s t a r t w i t h y o u . 

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

t h i s t i m e I w o u l d c a l l D a v i d R o j a s . 

DAVID R. ROJAS, 

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

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

DIRECT EXAMINATION 

BY MR. CARR: 

Q. W i l l you s t a t e y o u r f u l l name. 

A. My name i s D a v i d R. R o j a s . 

Q. Mr. R o j a s , by whom a r e you employed and i n 

what c a p a c i t y ? 

A. I'm employed by Oryx Energy Company as a 

s t a f f g e o l o g i s t . 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2 

13 

14 

15 

16 

1 7 

1 8 

19 

20 

2 1 

2 2 

23 

2 4 

25 

182 

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 t h e O i l 

C o n s e r v a t i o n Commission and had y o u r c r e d e n t i a l s 

a c c e p t e d and made a m a t t e r o f r e c o r d ? 

A. Yes, I have. 

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 o f M a r a t h o n O i l Company? 

A. Yes, I am. 

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

I n d i a n B a s i n f i e l d w h i c h i s t h e s u b j e c t o f t h i s 

h e ar i n g ? 

A. I have. 

MR. CARR: Are t h e w i t n e s s ' q u a l i f i c a t i o n s 

a c c e p t a b l e ? 

MR. LeMAY: T h e y ' r e a c c e p t a b l e . 

Q. (BY MR. ROJAS) Mr. R o j a s , c o u l d you b r i e f l y 

s t a t e what Oryx seeks by a p p e a r i n g i n t h e case. 

A. Oryx seeks t o have M a r a t h o n ' s a p p l i c a t i o n f o r 

t h e i r u n o r t h o d o x w e l l l o c a t i o n be d e n i e d . 

And i n t h e e v e n t t h a t t h e Commission s h o u l d 

see t h a t t h e a p p l i c a t i o n s h o u l d n o t be d e n i e d , we seek 

t o have an i m p o s i t i o n o f a p e n a l t y w h i c h w o u l d be 

imposed upon t h e w e l l s ' a b i l i t y t o p r o d u c e . 

Q. Would you i d e n t i f y what has been marked as 

Oryx No. 1 and r e v i e w t h i s i n f o r m a t i o n f o r t h e 

Commission? 
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A. Okay. Oryx E x h i b i t No. 1 i s a w o r k i n g 

i n t e r e s t o w n e r s h i p p l a t , w h i c h c o v e r s a 2 5 - s e c t i o n a r e a 

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

Each o f t h e w o r k i n g i n t e r e s t owners a r e shown i n r e d i n 

each o f t h e s e c t i o n s . 

T h e i r p r o p o r t i o n a t e s h a r e o f w o r k i n g 

i n t e r e s t s i s shown t o t h e r i g h t o f each o f t h e i r 

names. For example, i n S e c t i o n 9, w h i c h i s i n t h e 

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

w h i c h c o n t a i n s t h e M a r a t h o n ' s u n o r t h o d o x -- or p r o p o s e d 

u n o r t h o d o x l o c a t i o n , we can see t h e w o r k i n g i n t e r e s t s 

shown t h e r e . 

I n a d d i t i o n , Oryx m a i n t a i n s w o r k i n g i n t e r e s t s 

i n S e c t i o n s 8, 17, 18, 20, and 21 as shown on t h i s 

p l a t . As I have p r e v i o u s l y s t a t e d , t h a t amount o f t h e 

p r o p o r t i o n a t e s h a r e o f w o r k i n g i n t e r e s t i s a l s o shown 

t o t h e r i g h t o f Oryx' name. 

Q. I s a r o y a l t y o w n e r s h i p a l s o i n d i c a t e d on t h i s 

e x h i b i t ? 

A. Yes, i t i s . I t i s shown i n g r e e n a t t h e base 

of each o f t h e s e c t i o n s . A "U.S." r e p r e s e n t s a f e d e r a l 

t r a c t , and a " S t a t e " r e p r e s e n t s a s t a t e t r a c t . 

Q. Now, Mr. R o j a s , I t h i n k i n s t e a d o f g o i n g 

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

move d i r e c t l y t o y o u r E x h i b i t No. 2. Would you 
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i d e n t i f y t h a t , p l e a s e . 

A. E x h i b i t No. 2 i s a s t r u c t u r e map on t o p o f 

t h e Upper P e n n s y l v a n i a n s e c t i o n . T h i s map was 

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

on t h e t o p o f t h e main c a r b o n a t e pay o f t h e p o o l . 

The sub-sea t o p s used t o g e n e r a t e t h i s map 

ar e l o c a t e d t o t h e l e f t o f each w e l l b o r e . I t h i n k I ' l l 

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

A. The sub-sea d e p t h o f each w e l l t h a t I used t o 

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

w e l l b o r e symbol i n t h e c o l o r r e d . 

I g e n e r a t e d t h i s map F e b r u a r y o f 1989 i n 

o r d e r t o r e v i e w t h e r e c e n t a c r e a g e w h i c h Oryx had 

o b t a i n e d i n S e c t i o n 17, 18, and 20 f r o m Mr. R o b e r t 

Enf i e l d . 

And t h e o n l y r e v i s i o n s I have made on t h i s 

map f r o m F e b r u a r y o f 1989 have been as a r e s u l t o f t h e 

Santa Fe W e l l d r i l l e d i n t h e s o u t h e a s t q u a r t e r o f t h e 

s o u t h e a s t q u a r t e r o f S e c t i o n 8, w h i c h we've been 

r e f e r r i n g t o . T h i s w e l l , once i t was d r i l l e d , I 

o b t a i n e d t h e l o g s and made t h e c o r r e c t i o n s t o my 

s t r u c t u r e . 

The o n l y o t h e r r e v i s i o n s t h a t have been made 

have been s u b s e q u e n t t o t h e p r e v i o u s h e a r i n g i n t h i s 

c ase. And t h a t i n v o l v e s t h e l i m e s t o n e - d o l o m i t e f a c i e s 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

13 

14 

1 5 

1 6 

1 7 

18 

19 

20 

2 1 

2 2 

23 

24 

25 

185 

b o u n d a r y , w h i c h I b e l i e v e i s shown on t h e e x h i b i t s as a 

dashed p u r p l e l i n e . 

A f t e r r e v i e w i n g t h e w e l l l o g s i n S e c t i o n s 4 

and 18, I a s c e r t a i n e d t h a t t h e r e was a m i n i m a l amount 

o f d o l o m i t e d e v e l o p m e n t i n t h e Bu n n e l W e l l s , w h i c h a r e 

i n S e c t i o n 18. T h e r e f o r e , I moved my 

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

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

I n a d d i t i o n , movement o f t h e 

l i m e s t o n e - d o l o m i t e f a c i e s b o u n d a r y i n S e c t i o n 4 was 

done as a r e s u l t o f r e v i e w i n g t h e l o g f r o m t h a t w e l l 

and d e t e r m i n i n g t h a t t h e r e were -- t h e r e i s d o l o m i t e 

p r e s e n t , i n my o p i n i o n , and, however, i t i s l i m i t e d i n 

i t s amount. 

Q. A l l r i g h t . Mr. R o j a s , i f we l o o k a t t h e 

w e l l s , t h e Bu n n e l w e l l s i n S e c t i o n 18, b o t h o f t h o s e 

w e l l s now, based on y o u r i n t e r p r e t a t i o n , a r e t o t h e 

west o f t h e d o l o m i t e - 1 i m e s t o n e f a c i e s change? 

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

Q. When we t a l k a b o u t a d o l o m i t e - 1 i m e s t o n e 

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

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

A. No, I do n o t b e l i e v e t h a t i t i s s h a r p . 

Q. C o u l d you d e s c r i b e t h a t , p l e a s e , what you 

w o u l d a n t i c i p a t e t h i s a c t u a l b r e a k b e i n g ? 
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A. I w o u l d a n t i c i p a t e i t b e i n g a f a c i e s b o u n d a r y 

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

bo u n d a r y ; whereas, i n t h e r e s e r v o i r i s a number o f 

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

T h e r e f o r e , as you g e t one p i n c h i n g o u t , 

a n o t h e r one may n o t y e t p i n c h o u t so you've g o t a 

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

Q . What you have i n S e c t i o n 18 i s two w e l l s t h a t 

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

c o r r e c t ? 

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

Q. Now, a r e t h o s e w e l l s p r o d u c i n g a t t h i s t i m e ? 

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

t h i s t i m e . The w e l l l a b e l e d as t h e Bunnel No. 1 

d r i l l e d i n 1965, t h e one c l o s e s t t o t h e c e n t r a l p o r t i o n 

o f S e c t i o n 18 no l o n g e r p r o d u c e s . But i t d i d make 5 

BCF o f gas p r i o r t o b e i n g r e p l a c e d by t h e Bunnel No. 2 

W e l l , w h i c h has c u m u l a t i v e l y p r o d u c e d o v e r 2 BCF o f gas 

and c o n t i n u e s t o p r o d u c e o v e r 2,000 — 2 MMCF a day. 

Q. And b o t h o f t h e s e w e l l s a r e i n t h e l i m e s t o n e ? 

A. And b o t h o f t h e s e w e l l s a r e i n t h e l i m e s t o n e . 

Q. You h a v e n ' t i n d i c a t e d a r e s e r v o i r l i m i t on 

t h i s map, have you? 

A. No, I have n o t . 

Q. When you r e v i e w e d t h e i n f o r m a t i o n on t h e 
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w e l l s d r i l l e d by Santa Fe E x p l o r a t i o n i n S e c t i o n 8, d i d 

you l o o k o n l y a t t h e No. 1 W e l l i n t h e s o u t h e a s t o f t h e 

s o u t h e a s t ? 

A. That i s t h e o n l y w e l l t h a t Santa Fe d r i l l e d , 

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

S e c t i o n 8. 

Q. What a b o u t t h e w e l l t h a t i s j u s t n o r t h and 

west o f t h a t w e l l t h a t has a datum o f minus 3163 b e s i d e 

i t ? Have y o u r e v i e w e d any i n f o r m a t i o n on t h a t w e l l ? 

A. Yes, I have. 

Q. What have you r e v i e w e d ? 

A. I ' v e r e v i e w e d and su b s e q u e n t e x h i b i t s w i l l 

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

a d d i t i o n , p i p e was r u n on t h a t w e l l , and a p r o d u c t i o n 

t e s t was a c t u a l l y p e r f o r m e d . And t h e w e l l had a 

p r o d u c t i o n r a t e o f 1,250 MCF a day. 

Q. You've a l s o n o t shown t h e g a s - w a t e r c o n t a c t 

on t h i s e x h i b i t ; i s t h a t c o r r e c t ? 

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

Q. Why i s t h a t ? 

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

because i t i s a t i l t e d g a s - w a t e r c o n t a c t due t o 

hy d r o d y n a m i c e f f e c t s o f t h e r e s e r v o i r due t o t h e w a t e r 

movement. 

Q. And t h a t t i l t e d e f f e c t does what? 
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A. That t i l t e d e f f e c t causes t h e c o n t a c t o r t h e 

g a s - w a t e r c o n t a c t t o move e r r a t i c a l l y f r o m t h e 

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

Q. On t h i s e x h i b i t i n S e c t i o n 9, you have t h e 

y e l l o w s q u a r e . That i n d i c a t e s s t a n d a r d l o c a t i o n s 

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

A. Yes. 

Q. Below t h a t i s a p u r p l e a r c . C o u l d you t e l l 

me what t h a t i s ? 

A. Yes. T h i s i s one o t h e r a d d i t i o n t h a t has 

been made as a r e v i s i o n t o t h i s map. T h i s i s a l i n e on 

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

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

17 . 

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

c i r c l e i n S e c t i o n 9, w h i c h r e p r e s e n t s a s t a n d a r d 

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

d i s t a n c e f r o m t h e p o t e n t i a l w e l l i n 17 t o t h a t g r e e n 

w e l l drawn as an a r c s c r i b e d f r o m a c e n t r a l p o i n t o f 

t h e p o t e n t i a l w e l l i n S e c t i o n 17 w o u l d c r e a t e t h a t 

p u r p l e a r c . 

Q. Now, Mr. R o j a s , a r e you recommending any 

l o c a t i o n f o r a M a r a t h o n w e l l i n S e c t i o n 9? 

A. No, I am n o t . 

Q. L e t ' s go t o E x h i b i t No. 3. And I ' d ask you 
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t o r e v i e w t h a t , p l e a s e . 

A. Okay. E x h i b i t No. 3 i s a n e t p o r o s i t y 

i s o p a c h map. T h i s p o r o s i t y i s o p a c h map was g e n e r a t e d 

by u s i n g a 5 p e r c e n t c u t o f f f r o m t h e w e l l d a t a . And 

t h e n e t f o o t a g e o f p o r o s i t y w i t h -- n e t f o o t a g e o f 

i n t e r v a l w i t h p o r o s i t y g r e a t e r t h a n 5 p e r c e n t i s 

r e p r e s e n t e d i n r e d t o t h e l e f t o f each o f t h e w e l l b o r e 

symbo1s. 

From t h i s map we can see t h a t t h e w e l l i n 

S e c t i o n 9, t h e c u r r e n t w e l l b o r e , t h a t b e i n g t h e 

Ma r a t h o n I n d i a n -- N o r t h I n d i a n B a s i n U n i t No. 5 has 

go t 102 f e e t o f p o r o s i t y . 

Q. Now, how d i d you g e t t h a t ? I b e l i e v e 

M a r a t h o n c o u n t s were s u b s t a n t i a l l y l e s s . 

A. I a r r i v e d a t 102 f e e t o f p o r o s i t y g r e a t e r 

t h a n 5 p e r c e n t by t a k i n g t h e l o g and d r a w i n g what I 

b e l i e v e d t o be a 5 p e r c e n t p o r o s i t y c u t o f f l i n e . And 

t h e r e were 102 f e e t o f s e c t i o n t h a t wound up on t h e 

g r e a t e r t h a n 5 p e r c e n t l i n e . 

Q. How does t h i s compare w i t h o t h e r w e l l s i n t h e 

a r e a , p a r t i c u l a r l y t h e B u n n e l w e l l s i n S e c t i o n 18? 

A. Yes. The Bunnel W e l l No. 1 i n S e c t i o n 18, as 

I p r e v i o u s l y s t a t e d , had a c u m u l a t i v e p r o d u c t i o n o f 5 

BCF, has ab o u t 1/4 o f t h e amount o f p o r o s i t y 

d e v e l o p m e n t as t h e w e l l i n S e c t i o n 9. And y e t t h i s 
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w o u l d i n d i c a t e t o me t h a t t h e w e l l i n S e c t i o n 9, t h e 

No. 5 W e l l , i s s u b s t a n t i a l l y -- has g o t t e n a 

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

f a c i e s b o u n d a r y . 

Q. And, c o r r e s p o n d i n g l y , what w o u l d t h a t t e l l 

you a b o u t r e s e r v e s a v a i l a b l e t o be p r o d u c e d west o f t h e 

No. 5 W e l l and a t t h e same t i m e e a s t o f w h e r e v e r t h e 

r e s e r v o i r w o u l d no l o n g e r be a v a i l a b l e ? 

A. C o u l d you --

Q. You've i n d i c a t e d t h a t t h i s t e l l s you t h a t 

t h e r e ' s a s u b s t a n t i a l d i s t a n c e between t h e No. 5 and 

t h e b o u n d a r y o f t h e r e s e r v o i r ; was t h a t c o r r e c t ? 

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

Q. What does t h a t t e l l you about t h e e x i s t e n c e 

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

w e l l o f t h e s t a n d a r d l o c a t i o n i n 9? 

A. T h a t t h e r e i s a s u b s t a n t i a l amount o f 

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

Q. L e t ' s t a k e a l o o k a t what has been marked as 

Oryx E x h i b i t No. 4, p l e a s e . 

A. Oryx E x h i b i t No. 4 i s a p r o d u c t i o n p l a t , 

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

each o f t h e w e l l s i n t h i s 2 5 - s e c t i o n a r e a o f t h e 

f i e l d . 

As you can see, a g a i n , l o o k i n g a t S e c t i o n 9, 
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we show i n t h i s T g r a p h t h e upper numbers a r e t h e 

c u r r e n t p r o d u c t i o n , and t h e l o w e r numbers below t h e 

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

As we can see — 

MR, WEISS: Take one so we can t e l l what 

y o u ' r e t a l k i n g a b o u t h e r e . 

THE WITNESS: I'm s o r r y ? 

Q. (BY MR. CARR) I f you w o u l d , Mr. R o j a s , w o u l d 

you t a k e t h e w e l l i n S e c t i o n 16 and j u s t go a c r o s s 

t h r o u g h t h e numbers t h a t a r e p r i n t e d b e l o w t h e w e l l and 

e x p l a i n what each o f t h o s e numbers i n d i c a t e s . 

A. Okay. W i t h i n t h i s T g r a p h i c a l 

r e p r e s e n t a t i o n , we can see 2,841 MCF per day as t h e 

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

a r e — i t ' s p r o d u c i n g 16 b a r r e l s o f c o n d e n s a t e . 

MR. WEISS: Oh, h e r e i t i s . I'm s o r r y . 

THE WITNESS: Th e r e ' s a key o f f t o t h e 

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

MR. WEISS: That was a l l I needed. 

Q. (BY MR. CARR) So t h e 16 --

A. So t h e 16 i s t h e amount o f b a r r e l s c o n d e n s a t e 

per day. 

Q. And t h e n t h e No. 2 w o u l d be t h e b a r r e l s o f 

w a t e r . Now, Mr. R o j a s , t h e s e a r e , i f you go below t h e 

key, a v e r a g e r a t e s ; i s t h a t n o t c o r r e c t ? 
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A. T h a t i s c o r r e c t . Average r a t e s f r o m J a n u a r y 

t o A ugust o f 1989. 

Q. I f we s t a y w i t h t h e w e l l i n S e c t i o n 16, does 

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

A. No, t h i s w e l l does n o t . 

Q. What does i t t e l l you ab o u t a g a s - w a t e r 

c o n t a c t i n t h i s w e l l ? 

A. I t t e l l s me t h a t a g a s - w a t e r c o n t a c t has n o t 

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

Q. What o t h e r i n f o r m a t i o n can you d e r i v e f r o m 

t h i s e x h i b i t ? What c o n c l u s i o n s can you rea c h ? 

A. W e l l , f r o m t h i s e x h i b i t I can see t h a t t h e 

w e l l i n S e c t i o n 9 has been a tremendous w e l l i n t h a t i t 

has p r o d u c e d 22.7 b i l l i o n c u b i c f e e t o f gas and t h a t 

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

d r a i n e d i n S e c t i o n 9. 

I t a l s o shows me, as we've j u s t i n d i c a t e d , i n 

S e c t i o n 16 t h a t a w e l l -- t h a t t h e w e l l i n S e c t i o n 16 

has n o t seen a s u b s t a n t i a l amount o f w a t e r 

e n c r o a c h m e n t . 

I f we can r e f e r back t o t h e M a r a t h o n ' s 

E x h i b i t No. 5 ov e r h e r e on t h e e a s e l , we can see t h a t 

t h e w e l l i n S e c t i o n 16 and t h e w e l l i n S e c t i o n 9 a r e 

b o t h p r a c t i c a l l y a l o n g s t r u c t u r e . There i s about a 

5 0 - f o o t d i f f e r e n c e as i n d i c a t e d on t h e i r map 
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s t r u c t u r a l l y . And t h e w e l l i n S e c t i o n 16 i s 5 0 - f o o t 

h i g h e r . 

But y e t we can see t h a t t h e w e l l i n S e c t i o n 

16 has n o t seen a s u b s t a n t i a l amount o f w a t e r 

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

c o n t a c t has n o t m i g r a t e d i n t o t h e ma j o r p o r t i o n o f t h e 

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

Q. Based on y o u r g e o l o g i c a l i n t e r p r e t a t i o n , do 

you have an o p i n i o n as t o w h e t h e r o r n o t t h e r e a r e 

s t a n d a r d l o c a t i o n s a v a i l a b l e i n S e c t i o n 9 f r o m w h i c h a 

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

A. I b e l i e v e my e x h i b i t s have shown by v i r t u e o f 

t h e y e l l o w s q u a r e t h e r e a r e a l a r g e number o f l o c a t i o n s 

t h a t c o u l d be d r i l l e d as s t a n d a r d l o c a t i o n s t h a t c o u l d 

d r a i n S e c t i o n 9. 

Q. W i l l Oryx a l s o c a l l an e n g i n e e r i n g w i t n e s s ? 

A. Yes, t h e y w i l l . 

Q. Were E x h i b i t s 1 t h r o u g h 4 p r e p a r e d by you? 

A. Yes, t h e y were. 

MR. CARR: At t h i s t i m e , may i t p l e a s e t h e 

Commission, I w o u l d move t h e a d m i s s i o n o f Oryx E x h i b i t s 

1 t h r o u g h 4 . 

( T h e r e u p o n , Oryx E x h i b i t s 1 t h r o u g h 

4 were o f f e r e d i n t o e v i d e n c e . ) 

MR. LeMAY: E x h i b i t s 1 t h r o u g h 4 w i l l be 
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a d m i t t e d i n t o t h e r e c o r d w i t h o u t o b j e c t i o n . 

( T h e r e u p o n , Oryx E x h i b i t s 1 t h r o u g h 

4 were a d m i t t e d i n t o e v i d e n c e . ) 

MR. CARR: 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. R o j a s . 

MR. LeMAY: Thank y o u , Mr. C a r r . 

Mr. K e l l a h i n . 

MR. KELLAHIN: Thank you, Mr. Chairman. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. R o j a s , l e t ' s l o o k w i t h me a t y o u r E x h i b i t 

No. 2, w h i c h i s t h e s t r u c t u r e map. 

A. Okay. 

Q. I want t o l o o k s p e c i f i c a l l y a t t h e 

l i m e s t o n e - d o l o m i t e l i n e t h a t you've p l a c e d on t h e 

d i s p l a y . When we l o o k a t t h e 1i m e s t o n e - d o 1 o m i t e l i n e 

i n S e c t i o n 4 t o t h e n o r t h o f S e c t i o n 9 --

A. Yes. 

Q. -- am I c o r r e c t i n remembering t h a t a t t h e 

Examiner H e a r i n g on November 1 you had p r e s e n t e d an 

i n t e r p r e t a t i o n o f t h a t l i n e t h a t showed t h e l i n e west 

of t h e w e l l i n S e c t i o n 4? 

A. As i t s t i l l does. I t shows i t ' s s t i l l j u s t 

b a r e l y t o t h e west o f i t . 

Q. But s i n c e t h e l a s t h e a r i n g , you have moved 
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t h a t l i n e f a r t h e r t o t h e e a s t , have you n o t ? 

A. Yes, I have. 

Q. And w i t h r e g a r d s t o t h a t s e c t i o n and t h a t 

l i n e , t h e n , y o u r i n t e r p r e t a t i o n o f t h e 

l i m e s t o n e - d o l o m i t e f a c i e s change i s more c o n s i s t e n t 

w i t h what Mr. C a r l s o n has shown i n t h e l o c a t i o n o f t h a t 

l i n e ? 

A. I t i s n o t on t h e same s i d e o f t h e w e l l . As I 

have i n d i c a t e d , I b e l i e v e t h a t t h e r e i s d o l o m i t e 

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

Q. Between t h e h e a r i n g s , t h o u g h , you have moved 

y o u r l i n e so you a r e i n more agreement as w i t h Mr. 

C a r l s o n as t o t h e l o c a t i o n o f t h a t l i n e i n t h a t 

s e c t i o n ? 

A. I have moved i t , y e s . 

Q. When we l o o k a t S e c t i o n 18, a t t h e Examiner 

H e a r i n g on November 1, you had t h e l i m e s t o n e - d o l o m i t e 

l i n e west o f t h e two w e l l s shown i n t h e s o u t h e a s t 

q u a r t e r o f S e c t i o n 18, d i d you n o t ? 

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

Q. Now, you've moved t h e l i n e e a s t o f t h o s e two 

w e l l s , and you a r e now more c l o s e l y i n agreement w i t h 

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

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

A. I n t h e v i c i n i t y o f t h o s e w e l l s , y e s . 
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Q. When we l o o k a t t h e s t r u c t u r a l 

I n t e r p r e t a t i o n , t h e r e i s a d i f f e r e n c e between t h e two 

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

nose i n t h e n o r t h e r n p o r t i o n o f S e c t i o n 9? 

A. Th a t i s c o r r e c t . 

Q. When we l o o k a t t h e c u r r e n t w e l l l o c a t i o n s 

s t r u c t u r a l l y f o r t h e w e l l , t h e No. 5 W e l l i n S e c t i o n 

9 --

A. Yes. 

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 t h a t t h e 

c l o s e s t s t a n d a r d l o c a t i o n , 1650 o u t o f t h e west and 

s o u t h , g a i n s s t r u c t u r a l p o s i t i o n o v e r S e c t i o n 5 o v e r 

t h e w e l l No. 5 i n t h a t s e c t i o n ? 

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

Q. You and Mr. C a r l s o n t h e n a g r e e o v e r t h e f a c t 

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

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

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

Q. When we l o o k a t t h i s d i s p l a y , you a l s o a g r e e 

w i t h Mr. C a r l s o n t h a t t h e c l o s e s t s t a n d a r d l o c a t i o n 

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

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

t h a n M a r a t h o n ' s p r o p o s e d u n o r t h o d o x l o c a t i o n ? 

A. Yes. The -- y e s . 

Q. A p p r o x i m a t e l y how many f e e t c l o s e r i s t h e 
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s t a n d a r d l o c a t i o n t o what M a r a t h o n has p r o p o s e d f o r t h e 

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

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

y o u ' r e r e f e r r i n g t o , b e i n g t h a t g r e e n d o t i n t h e 

s o u t h w e s t q u a r t e r o f S e c t i o n 9, w o u l d be h a l f w a y 

between M a r a t h o n ' s p r o p o s e d l o c a t i o n and t h e 

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

Q. I n t h a t r e g a r d , t h e n , you and Mr. C a r l s o n do 

agr e e t h a t t h e s t a n d a r d l o c a t i o n moves c l o s e r t o t h e 

d o l o m i t e f a c i e s change w i t h t h e l i m e s t o n e ? 

A. Th a t t h a t s p e c i f i c s t a n d a r d l o c a t i o n , one o f 

many t h a t a r e a v a i l a b l e , y e s . 

Q. Look w i t h me a t E x h i b i t No. 3 t h a t you have 

h e r e . When we compare 3 and 4, E x h i b i t s 3 and 4 --

A. Yes, s i r . 

Q. -- compare p r o d u c t i o n t o t h e n e t p o r o s i t y 

map, l e t ' s l o o k a t S e c t i o n 8, i f y o u ' l l l o o k a t t h e --

w e l l , I ' l l t r y t o g i v e you a w e l l name because I c a n ' t 

seem t o remember them. I t ' s t h e w e l l t h a t shows 75 

f e e t o f n e t p o r o s i t y --

A. Yes , s i r . 

Q. -- on y o u r i s o p a c h ? 

A. Yes, s i r . 

Q. I f we l o o k o v e r on t h e p r o d u c t i o n map, t h a t 

was a d r y h o l e ? 
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A. That i s c o r r e c t . I t was n o t c o m p l e t e d as a 

p r o d u c i n g w e l l . 

Q. Okay. When we l o o k a t S e c t i o n 9, we've g o t 

t h e No. 5 W e l l w i t h 102 f e e t o f n e t p o r o s i t y ? 

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

Q. Were moving a t t h e p r o p o s e d u n o r t h o d o x 

l o c a t i o n t o t h e 7 5 - f o o t c o n t o u r l i n e , so we're l o s i n g 

some n e t p o r o s i t y , as you've d e f i n e d i t ? 

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

Q. But we l o s e more n e t p o r o s i t y a t t h a t 

s t a n d a r d l o c a t i o n t h a t ' s p i c k e d 1650 o u t o f t h e c o r n e r ? 

A. We l o s e more n e t p o r o s i t y t h a n what? 

Q. Yes, s i r . T h a t ' s on t h e 5 0 - f o o t c o n t o u r 

1 i n e . 

A. A l l r i g h t . I'm s o r r y . R e l a t i v e t o -- what 

w e l l a r e you s a y i n g we're l o s i n g more? 

Q. To t h e p r o p o s e d u n o r t h o d o x l o c a t i o n , w h i c h i s 

a t t h e 7 5 - f o o t l e v e l ? 

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

Q. We're l o s i n g 25 f e e t ? 

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

Q. When we l o o k a t t h e w e l l i n S e c t i o n 4, you've 

g o t 127 n e t p o r o s i t y f e e t ? 

A. T h a t ' s t r u e . 

Q. And t h a t w e l l p r o d u c e d 1/2 a BCF? 
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A. .6 BCF. 

Q. There d o e s n ' t seem t o be any c o r r e l a t i o n t h a t 

you can draw between n e t p o r o s i t y and t h e p r o d u c t i v i t y 

o f t h e we 1 1 . 

A. However, I d i s a g r e e w i t h t h a t comment because 

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

we're c o m p a r i n g w e l l s t h a t a r e on t h e d o l o m i t e s i d e o f 

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

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

The w e l l i n S e c t i o n 8 may i n d e e d have 75 f e e t 

o f p o r o s i t y , b u t i t i s l i m e s t o n e p o r o s i t y . And as 

Ma r a t h o n and Oryx have i n d i c a t e d , w e l l s on t h e 

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

l e s s p r o d u c t i v e . 

Q. W e l l , when we compare t h e w e l l s i n 9 and 16, 

t h e w e l l i n 9 has g o t 102 f e e t o f n e t p o r o s i t y ; t h e 

w e l l i n 16 has g o t 42. But i t a p p e a r s t h a t t h e w e l l i n 

16 i s a b e t t e r w e l l ? 

A. The w e l l i n 16 has p r o d u c e d more. I t has n o t 

been i n d i c a t e d t h a t t h e w e l l i n S e c t i o n 5 i s a c t u a l l y 

d e p l e t e d . I n f a c t , i t a p p e a r s t h a t w e l l has a 

s u b s t a n t i a l amount o f r e s e r v e s y e t t o be r e c o v e r e d . 

Q. The n e t p o r o s i t y map i s n o t a n e t pay map, i s 

i t ? 

A. No, i t i s n o t . 
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Q. We're n o t e q u a t i n g r e s e r v e s t h e n w i t h t h i s 

n e t p o r o s i t y map? 

A . No . 

Q. But i n l o o k i n g a t t h e n e t p o r o s i t y map, t h e 

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

S e c t i o n 9 d o e s n ' t have t h e same t h i c k n e s s as t h e 

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

A. T h a t i s t r u e . 

Q. When we l o o k a t t h e a r c e d p u r p l e l i n e --

A. Yes, s i r . 

Q. — a t t h e Examiner H e a r i n g on November 1, you 

had a p i n k l i n e t h a t was s t r a i g h t , d i d n ' t have a c u r v e 

t o i t ? 

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

Q. The c o n c e p t i s s t i l l t h e same, i s i t n o t ? 

A. Not e n t i r e l y . The c o n c e p t a t t h a t p o i n t was 

we were t r y i n g t o a s c e r t a i n a l i n e w h i c h w o u l d be 

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

i n S e c t i o n 17, t h a t b e i n g t h e West I n d i a n B a s i n U n i t 

No. 1 W e l l o p e r a t i n g by Oryx. 

At t h i s p o i n t now, we're l o o k i n g a t i n 

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

n o r t h e a s t q u a r t e r o f S e c t i o n 17, we have drawn an a r c 

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

b e i n g 1650-1650 f r o m t h e n o r t h and e a s t b o u n d a r i e s o f 
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Sect i o n 17. 

Q. You and Mr. Kent t h e n have used t h e same 

p o i n t a t w h i c h t o draw t h a t l i n e ? 

A. We've used t h e same p o i n t , y e s . 

Q. The c l o s e s t s t a n d a r d l o c a t i o n i n 17 compared 

t o t h e c l o s e s t s t a n d a r d i n S e c t i o n 9 i s t h e 4667 f e e t 

he had? 

A. I'm n o t aware o f t h e e x a c t f o o t a g e . 

Q. But i t i s t h a t same l i n e ? 

A. Yes. 

Q. When I l o o k a t y o u r s t r u c t u r e map, E x h i b i t 

No. 2 --

A. Yes. 

Q. -- i s t h e r e any s t r u c t u r a l b a s i s t h a t 

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

A. The p u r p l e a r c was n o t d e r i v e d based on 

s t r u c t u r e , no. 

Q. When we l o o k a t t h e n e t pay map, does t h e 

p u r p l e l i n e have any b a s i s on t h e n e t p o r o s i t y i s o p a c h ? 

A. No, s i r . 

Q. The c o n c e p t i s t h a t Oryx w o u l d have no 

o b j e c t i o n t o M a r a t h o n l o c a t i n g a w e l l so l o n g as t h e y 

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

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

Q. Have you made any c o r r e c t i o n s t o E x h i b i t No. 
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2, t h e s t r u c t u r e map, i n t e r m s o f p i c k i n g t h e s t r u c t u r e 

and e n d i n g a t t h e s e w e l l s ? 

A. Subsequent t o t h e p r e v i o u s h e a r i n g , no. 

Q. The d i f f e r e n c e i n i n t e r p r e t a t i o n t h e n between 

Mr. C a r l s o n and you i s t h e f a c t t h a t you've g o t t h e 

nose i n t h e s t r u c t u r e and he does n o t ? 

A. That i s one o f t h e main d i f f e r e n c e s between 

t h e two s t r u c t u r e maps, y e s . 

Q. And by i n t e r p r e t i n g t h e nose i n t h e r e , i t 

shows a more f a v o r a b l e s t r u c t u r a l p o s i t i o n u nder t h i s 

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

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

A. A c c o r d i n g t o my i n t e r p r e t a t i o n , y e s . 

Q. At t h e p r i o r h e a r i n g you had made no s t u d y o f 

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

t h e c u r r e n t e s t i m a t e s o f t h e g a s - w a t e r c o n t a c t ? 

A. I had n o t p l a c e d a g a s - w a t e r c o n t a c t on any 

of my maps, t h a t i s c o r r e c t . 

Q. And you've n o t done so t o d a y , have you? 

A. Th a t i s c o r r e c t . 

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

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

a p p l i e d a g a i n s t t h e M a r a t h o n l o c a t i o n i f i t ' s approved? 

A. My g e o l o g i c a l t e s t i m o n y i s m e r e l y h e r e t o 

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

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

Q. So t h e amount o f p e n a l t y p r o p o s e d has g o t no 

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

A. I t has g e o l o g i c b a s i s . I am j u s t n o t 

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

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

Q. What i s t h e g e o l o g i c b a s i s , Mr. Rojas? 

A. The g e o l o g i c b a s i s o f t h e t e s t i m o n y i s t h a t , 

as you can see by my i n d i c a t i o n on E x h i b i t No. 2, our 

e s t i m a t e d l o c a t i o n o f t h e l i m e s t o n e - d o l o m i t e f a c i e s 

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

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

S e c t i o n 17 w h i c h w o u l d be a d v e r s e l y a f f e c t e d by an 

u n o r t h o d o x l o c a t i o n d r i l l e d as M a r a t h o n p r o p o s e s . 

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

w o u l d be amounts o f l i m e s t o n e p o r o s i t y r e s e r v o i r on t h e 

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

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

i n t e r p r e t a t i o n and p i c k i n g t h e b e s t or optimum l o c a t i o n 

f o r t h e r e p l a c e m e n t w e l l , w o u l d you ag r e e w i t h me i n 

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

c o r n e r and M a r a t h o n ' s p r o p o s e d u n o r t h o d o x l o c a t i o n , 

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

l o c a t i o n i s more optimum? 
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A. T a k i n g t h e s t a n c e t h a t M a r a t h o n has p r e s e n t e d 

t o d a y , and t h a t i s t h a t t h e y a r e more w i l l i n g t o g a i n 

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

l i m e s t o n e - d o l o m i t e f a c i e s b o u n d a r y , I w o u l d say t h a t 

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

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

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

Q. I n y o u r a s s e s s m e n t , as a g e o l o g i s t , how w o u l d 

you w e i g h t h e f a c t o r s between s t r u c t u r e and 

s t r a t i g r a p h y ? Would you want t o s t a y f a r t h e r away f r o m 

t h e d o l o m i t e - l i m e t r a n s i t i o n , o r w o u l d you want t o g a i n 

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

A. I w o u l d want t o s t a y away f r o m t h e 

l i m e s t o n e - d o l o m i t e f a c i e s b o u n d a r y more so t h a n 

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

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

q u a r t e r o f S e c t i o n 9. 

Q. And when we compare t h e u n o r t h o d o x l o c a t i o n 

t o t h e c l o s e s t s t a n d a r d l o c a t i o n , we g e t f a r t h e r away 

f r o m t h a t t r a n s i t i o n l i n e between t h e l i m e s t o n e and 

d o l o m i t e , do we n o t ? 

A. I f you were p i c k i n g among o n l y t h o s e two 

p o i n t s t o d r i l l . However, t h e r e a r e a s u b s t a n t i a l 

number o f s t r u c t u r a l l y h i g h e r and f u r t h e r — or 

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

Sect i o n 9. 

MR. KELLAHIN: Thank y o u , Mr. LeMay. I have 

n o t h i n g f u r t h e r . 

MR. LeMAY: Thank y o u , Mr. K e l l a h i n . 

A d d i t i o n a l q u e s t i o n s ? 

Commissioner Weiss. 

EXAMINATION 

BY MR. WEISS: 

Q. D i d you draw y o u r c o n t o u r s ? Are t h e y based 

on y o u r j u d g m e n t , o r do you have some k i n d o f 

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

A. I use a m a t h e m a t i c a l means o f m a i n t a i n i n g an 

e q u i d i s t a n c e between my c o n t o u r s i n o r d e r t o m a i n t a i n 

n o t j u s t a good l o o k i n g map, b u t a more r e a l i s t i c map 

by p u t t i n g p l a t e a u s i n my map. 

Q. Do you do t h a t y o u r s e l f , o r i s t h a t g e n e r a t e d 

by s o f t w a r e ? 

A. No, s i r . I have g e n e r a t e d t h i s map e n t i r e l y 

by hand. 

Q. There i s a l o t o f d i f f e r e n c e between t h e two, 

i s n ' t t h e r e ? 

A. Sometimes t h e r e i s , y e s . 

Q. And t h e n what's y o u r d e g r e e o f c o n f i d e n c e i n 

t h i s f a c i e s b o u n d a r y , w h i c h seems t o bounce a r o u n d a 
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l o t d e p e n d i n g on who's l o o k i n g a t i t ? And how i s t h a t 

c a l c u l a t e d ? 

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

i s t h a t — 

A. I'm s o r r y t o i n t e r r u p t . A g a i n , i t i s an 

i n t e r p r e t i v e l o c a t i o n i n t h a t we do n o t — or I do n o t 

add samples t o r e v i e w , w h i c h w o u l d s u g g e s t t o me 

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

i n w e l l s , such as t h e w e l l i n S e c t i o n 4 and t h e w e l l s 

i n S e c t i o n 18. 

However, f r o m t h e l o g d a t a , as we've seen i n 

t h e c r o s s - s e c t i o n s e x h i b i t e d by M a r a t h o n , t h a t t h e r e i s 

some d o u b t as t o how much l i m e s t o n e — o r how much o f 

t h e w e l l i n S e c t i o n 4 i s a c t u a l l y l i m e s t o n e . 

I b e l i e v e t h a t t h r o u g h t h e i r t e s t i m o n y we've 

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

be p r e s e n t i n t h a t w e l l . 

Q. And t h e n I have a n o t h e r q u e s t i o n t h a t m i g h t 

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

t h e Kh o f t h e w e l l s t h a t we've d i s c u s s e d h e r e . 

A. I'm u n f a m i l i a r w i t h t h e e x a c t p e r m e a b i l i t i e s 

o f each o f t h e s e w e l l s . I have n o t r e v i e w e d c o r e s . 

MR. WEISS: Thank y o u. T h a t ' s a l l I have. 

EXAMINATION 

BY MR. LeMAY: 
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Q. Mr. R o j a s , have you l o o k e d a t any samples i n 

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

A. I n c o n t r a d i c t i o n t o my l a s t s t a t e m e n t I j u s t 

gave a b o u t n o t l o o k i n g a t c o r e s , I have l o o k e d a t some 

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

S e c t i o n 10 and i n so d o i n g have l o o k e d a t examples o f 

th e r e s e r v o i r i n sample, y e s . 

Q. G e t t i n g c l o s e r t o t h i s a r e a o f c o n t r o v e r s y , 

I'm n o t f u l l y f a m i l i a r w i t h how Sun or Oryx ended up 

w i t h t h i s . E n f i e l d f o r m e d t h i s N o r t h I n d i a n B a s i n 

U n i t , d r i l l e d some w e l l s s h o r t l y a f t e r t h e W i l l i a m s o n 

w e l l , i f I remember r i g h t . And i t ' s a l s o a u n i t , i s 

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

A. The West I n d i a n B a s i n U n i t , I b e l i e v e , i s a 

u n i t . However, i f we l o o k a t E x h i b i t No. 1, we can see 

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

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

p a r t i c i p a t i n g i n a c o m m u n i t i z e d u n i t . 

Q. You d o n ' t know i f t h e u n i t i s s t i l l i n f o r c e 

t h e n , t h e West I n d i a n B a s i n U n i t ? 

A. No, s i r , I d o n ' t know i f i t i s or n o t . My 

i m p r e s s i o n , as I say, f r o m E x h i b i t No. 1, w o u l d 

i n d i c a t e t o me i t i s n o t s t i l l i n e x i s t e n c e as a 

c o m m u n i t i z e d u n i t . 

MR. LeMay: Do you have a w i t n e s s t o b r i n g 
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t h a t o u t , Mr. C a r r , o w n e r s h i p i n 17? 

MR. CARR: I have an e n g i n e e r i n g w i t n e s s , b u t 

I d o n ' t have anyone t h a t w i l l go i n t o any g r e a t e r d e p t h 

on t h e o w n e r s h i p o f 17. 

Q. (BY MR. LeMAY) S i n c e t h e s e w e l l s were 

a c q u i r e d by Sun, have you l o o k e d a t t h e sample l o g s on 

t h o s e w e l l s i n 17? 

A. I ' v e gone t h r o u g h t h e f i l e s t h a t we have 

o b t a i n e d f r o m Mr. E n f i e l d , and none o f t h o s e f i l e s had 

sample l o g d a t a . 

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

S e c t i o n 19? 

A. Only because o f p r e v i o u s t e s t i m o n y t h a t 

you 1 v e g i v e n . 

Q. I'm v e r y i g n o r a n t . I d o n ' t g i v e t e s t i m o n y . 

I j u s t n o t i c e d one o f t h e e x h i b i t s backed up my comment 

t h a t i t i s l i m e s t o n e . And I see an a d v a n t a g e o f b e i n g 

v e r y o l d and e x p e r i e n c e d . I remember when t h e w e l l was 

d r i l l e d . I t caused q u i t e a b i t o f e x c i t e m e n t . But i t 

was l i m e s t o n e ; i t was f r a c t u r e d l i m e s t o n e , had some 

cum. 

I n t r y i n g t o draw t h i s 1 i m e s t o n e - d o 1 o m i t e 

b o u n d a r y , i t seems l i k e b o t h you and t h e p r e v i o u s 

g e o l o g i s t s have r e l i e d on e x c l u s i v e l y l o g 

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

And I'm c u r i o u s t o know how you can 

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

f r o m a d e n s i t y l o g . 

A. I w o u l d a g r e e w i t h you. We a r e u n a b l e t o 

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

d e n s i t y l o g i n a d i r e c t c o r r e l a t i o n because o f t h e f a c t 

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

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

c u r v e , t h e r e f o r e , c a u s i n g i t t o go under 2.75 grams p er 

c u b i c c e n t i m e t e r . 

Q. I f y o u ' r e t a l k i n g a b o u t z e r o l i n e s , I can see 

i t . W i t h one c o n t i n u o u s s e c t i o n , you c o u l d be a b l e t o 

say t h i s i s d o l o m i t e o r t h i s i s l i m e s t o n e . But you, I 

t h i n k , have t e s t i f i e d as t o i n t e r f i n g e r i n g 

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

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

Q. W i t h an i n t e r f i n g e r i n g r e l a t i o n s h i p , y o u ' r e 

g o i n g back and f o r t h between d o l o m i t e and l i m e s t o n e ? 

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

Q. And s i n c e b o t h a r e p o r o u s , I have a h a r d t i m e 

coming t o g r i p s w i t h e i t h e r one o f y o u r l i n e s , even 

t h o u g h t h e y do a g r e e , e x c e p t on q u a l i t y o f w e l l s . I 

t h i n k t h e i n t e r p r e t a t i o n t h e n i s based on w e l l q u a l i t y 

and, t h e r e f o r e , t h e i n f e r e n c e i s t h a t t h e h i g h e r t h e 
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w e l l q u a l i t y , t h e more d o l o m i t e i t has, o r t h e l o w e r 

t h e w e l l , t h e more l i m e i t has; i s t h a t k i n d o f t h e 

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

A. T h a t i s t h e end r e s u l t . But t h a t ' s n o t t h e 

i n f e r e n c e t h a t I used. I used s i m i l a r t o what Mr. 

C a r l s o n had used i n h i s d e l i n e a t i o n o f what was 

l i m e s t o n e and what was d o l o m i t e as u s i n g t h e l o g s . 

And I f u l l y a d m i t t o you t h a t i t does n o t 

g i v e a 100 p e r c e n t q u a l i f i c a t i o n as t o what i s 

l i m e s t o n e and what i s d o l o m i t e , m e r e l y t h a t i t does 

i n d i c a t e w h e t h e r i t ' s t e n d i n g more t o w a r d s b e i n g 

d o l o m i t e o r more t o w a r d s b e i n g l i m e . 

I w o u l d wonder i f t h e w e l l i n S e c t i o n 19 -- I 

ca n n o t s p e c i f i c a l l y r e c a l l when I l o o k e d a t t h e l o g , 

b u t I w o u l d i m a g i n e t h a t maybe a s u b s t a n t i a l p o r t i o n o f 

t h e r e s e r v o i r was i n l i m e s t o n e . 

But I w o u l d o n l y e s t i m a t e f r o m t h e way I have 

mapped i t h e r e t h a t when I l o o k e d a t t h e l o g I 

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

p o s s i b l y n o t t h e main amount o f pay. 

Q. That was d r i l l e d i n 62. That was a w h i l e 

back. They w e r e n ' t r u n n i n g d e n s i t y l o g s t h e n . You're 

t r y i n g t o do a l o t w i t h a s o n i c l o g and w i t h t o o l s you 

d o n ' t have a v a i l a b l e t o d a y . 

A. T h a t ' s c o r r e c t . 
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Q. But you do have samples? 

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

Q • There a r e c o m m e r c i a l l o g s a v a i l a b l e o f t h a t 

l o g t o o . As I l o o k a t t h i s , e x c e p t f o r y o u r c o n t o u r i n g 

method, w h i c h i s t o keep t h e d i p c o n s t a n t and v a r y t h e 

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

some o f t h e s e t h i n g s , you two a r e g e n e r a l l y i n 

agreement; i s t h a t n o t t r u e ? 

A. O t h e r t h a n t h e f a c t t h a t I w o u l d s u g g e s t t h a t 

t h e nose, w h i c h t h r o u g h t h e many w e l l s I used t o 

i n d i c a t e i t s p r e s e n c e , i n d i c a t e s t h a t s t r u c t u r a l l y you 

can enhance y o u r p o s i t i o n m oving i n o t h e r s t a n d a r d 

l o c a t i o n s b e s i d e s , as we keep t a l k i n g a b o u t , t h e 

s o u t h w e s t 1650-1650 p o t e n t i a l s t a n d a r d l o c a t i o n ; t h a t 

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

be e q u i d i s t a n t o r even f u r t h e r f r o m t h e 

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

s t r u c t u r a l l y u p - d i p t o even t h e l o c a t i o n t h a t t h e y ' v e 

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

Q. You d o n ' t have any s e i s m i c t o make or b r e a k 

t h e nose? 

A. No, I d o n ' t . 

MR. LeMAY: T h a t ' s t h e o n l y q u e s t i o n s I 

have. Any a d d i t i o n a l q u e s t i o n s o f t h e w i t n e s s ? I f 

n o t , he may be excus e d . 
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And l e t ' s t a k e a 1 5 - m i n u t e b r e a k . 

( T h e r e u p o n , a r e c e s s was t a k e n . ) 

MR. LeMAY: Mr. C a r r , c a l l y o u r n e x t w i t n e s s . 

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

t h i s t i m e I w o u l d c a l l B o n n i e W i l s o n . 

BONNIE WILSON, 

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

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

DIRECT EXAMINATION 

BY MR. CARR: 

Q. Would you s t a t e y o u r f u l l name f o r t h e 

r e c o r d , p l e a s e . 

A. B o n n i e W i l s o n . 

Q. Ms. W i l s o n , by whom a r e you employed and i n 

what c a p a c i t y ? 

A. By Oryx Energy Company as a r e s e r v o i r 

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 t h e O i l 

C o n s e r v a t i o n Commission? 

A. Yes, I have. 

Q. And a t t h a t t i m e were y o u r q u a l i f i c a t i o n s as 

a p e t r o l e u m e n g i n e e r a c c e p t e d and made a m a t t e r o f 

r e c o r d ? 

A. Yes. 

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 
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i n t h i s case on b e h a l f o f M a r a t h o n O i l Company? 

A. Yes. 

Q. Are you f a m i l i a r w i t h t h e I n d i a n B a s i n Upper 

P e n n s y l v a n i a n gas p o o l ? 

A. Yes, I am. 

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

r e s p o n s i b i l i t y as an e n g i n e e r f o r Oryx? 

A. Yes, I'm r e s p o n s i b l e f o r Eddy County. 

MR. CARR: Are t h e w i t n e s s ' q u a l i f i c a t i o n s 

a c c e p t a b l e ? 

MR. LeMAY: Th e y ' r e a c c e p t a b l e . 

Q. (BY MR. CARR) Have you p r e p a r e d c e r t a i n 

e x h i b i t s f o r p r e s e n t a t i o n h e r e t o d a y ? 

A. Yes. 

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

Oryx Energy Company E x h i b i t No. 5 and i d e n t i f y t h i s 

e x h i b i t f o r t h e Commission, p l e a s e . 

A. T h i s i s v e r y s i m p l y an i s o c u m u l a t i v e r e c o v e r y 

map . 

Q. What does t h i s show you? 

A. B e s i d e e v e r y w e l l I have p o s t e d t h a t w e l l ' s 

c u m u l a t i v e r e c o v e r y as o f August o f 89. For example, 

i n S e c t i o n 9, t h a t w e l l i s cum'd 22.7 BCF; S e c t i o n 16, 

t h a t w e l l i s cum'd 28 BCF; S e c t i o n 17, t h a t w e l l i s 

cum'd 31 BCF; S e c t i o n 18, t h o s e two w e l l s have cum'd 5 
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and 2 BCF. 

Then I c o n t o u r e d t h o s e w i t h t h e c o n t o u r 

i n t e r v a l o f 10 BCF t o show t h e p r o d u c t i v e or t h e 

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

Q. And what does t h i s e x h i b i t show you? 

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

Q. L e t ' s go now t o what has been marked as Oryx 

E x h i b i t No. 6, and I ' d ask you t o i d e n t i f y t h a t , 

p l e a s e . 

A. T h a t ' s a P o v e r Z f o r t h e N o r t h I n d i a n B a s i n 

U n i t No. 5. 

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

A. On t h e l e f t a r e -- t h e Y a x i s i s p l o t t e d P 

ove r Z, and t h e n on t h e X a x i s i s t h e c u m u l a t i v e 

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

p r e s s u r e measurement was t a k e n f o r each o f t h e s t a r s . 

You can see t h e r e ' s a l i n e a r c o r r e l a t i o n 

b etween t h e P o v e r Z and t h e c u m u l a t i v e r e c o v e r y . And 

I ' v e e x t r a p o l a t e d t h i s l i n e a r c o r r e l a t i o n t o an 

abandonment o f P o v e r Z o f 1,000 pounds. 

That w o u l d r e s u l t i n 40 BCF o f an u l t i m a t e 

r e c o v e r y f o r t h i s w e l l . I f , however, t h e abandonment 

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

f u r t h e r t o , say, an abandonment P ov e r Z o f 500 pounds, 

t h e n you w o u l d g e t r e c o v e r y somewhere between 45 and 
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350 BCF f o r t h i s w e l l . 

S i n c e t h i s w e l l i s o n l y cum'd a p p r o x i m a t e l y 

23 BCF t o d a t e , I m a i n t a i n t h a t t h e r e ' s a minimum o f 17 

BCF o f gas l e f t t o be r e c o v e r e d i n t h i s w e l l . 

Q. Ms. W i l s o n , do you have an o p i n i o n as t o 

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

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

S e c t i o n 9? 

A. No. The u n o r t h o d o x l o c a t i o n i s n o t needed. 

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

t h e a d d i t i o n a l 17 BCF. 

Q. L e t ' s go now t o what has been marked as Oryx 

E x h i b i t No. 7. Would you i d e n t i f y t h a t , p l e a s e . 

A. T h i s i s D i v i s i o n Order R-8913 t h a t has 

a p p r o v e d t h e u n o r t h o d o x l o c a t i o n f o r Santa Fe 

E x p l o r a t i o n ' s w e l l i n t h e s o u t h e a s t - s o u t h e a s t q u a r t e r 

o f w h i c h e v e r s e c t i o n t h a t was. 

Q. S e c t i o n 8? 

A. Sect i o n 8. 

Q. Does Oryx own a w o r k i n g i n t e r e s t i n t h i s 

s e c t i o n ? 

A. Yes, we do. 

Q. What p e n a l t y was imposed by t h i s o r d e r ? 

A. A 60 p e r c e n t p e n a l t y . 

Q. What was t h a t based upon? 
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A. I t was based on a v a r i a n c e f r o m t h e -- o f t h e 

w e l l ' s l o c a t i o n f r o m a s t a n d a r d s e t b a c k i n t h e 

e a s t - w e s t d i r e c t i o n . 

Q. I s t h e Upper P e n n s y l v a n i a n -- t h e I n d i a n 

B a s i n Upper P e n n s y l v a n i a n gas p o o l a p r o r a t e d gas p o o l ? 

A. Yes, i t i s . 

Q. How was t h e p e n a l t y a p p l i e d t h a t r e s u l t e d 

f r o m t h e o r d e r t h a t was marked as E x h i b i t No. 7? 

A. W e l l , i n o r d e r p a r a g r a p h No. 16, i t s t a t e s 

t h a t t h e p e n a l t y was a p p l i e d a g a i n s t t h e a c r e a g e 

f a c t o r . 

Q. I n t h e p r o r a t i o n f o r m u l a ? 

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

Q. I f t h e M a r a t h o n l o c a t i o n i s a p p r o v e d , do you 

recommend t h a t a p e n a l t y be imposed on t h a t w e l l ' s 

p r o d u c i n g a b i l i t y ? 

A. Yes, I do. 

Q. Would you i d e n t i f y what has been marked as 

Oryx E x h i b i t No. 8, p l e a s e . 

A. T h i s i s a p l a t and a f o r m u l a s h o w i n g how t h e 

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

u n o r t h o d o x l o c a t i o n . The p l a t shows t h e w e l l and i t s 

s e t b a c k s and a l s o shows t h e Santa Fe W e l l and i t s 

s e t b a c k s . 

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

v a r i a n c e d i v i d e d by t h e sum o f t h e s t a n d a r d s e t b a c k 

w o u l d e q u a l t h e p e n a l t y . I ' l l e x p l a i n how t h e numbers 

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

The u n o r t h o d o x l o c a t i o n w o u l d be 1650 f e e t 

f r o m t h e west l i n e . And s i n c e t h a t i s a s t a n d a r d 

s e t b a c k , t h e r e i s no v a r i a n c e , so a z e r o i s e n t e r e d 

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

However, 330 f e e t , w h i c h i s t h e n o r t h - s o u t h 

v a r i a n c e s u b t r a c t e d f r o m 1650 y i e l d s 1320, w h i c h i s t h e 

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

And t h e n t h e two s e t b a c k s o f 1650 a r e e n t e r e d and a 

p e n a l t y o f .4 i s a s s e s s e d . 

Q. Now, Ms. W i l s o n , l e t ' s go on t o E x h i b i t No. 

9, and I w o u l d ask you t o r e v i e w t h a t f o r t h e 

Commission. 

A. T h i s e x h i b i t has two f o r m u l a s . I t shows t h e 

f o r m u l a I j u s t went t h r o u g h , how t h e p e n a l t y o f .4 i s 

as s e s s e d . And t h e n i t shows how t h i s p e n a l t y o f .4 i s 

used t o r e d u c e t h e a c r e a g e f a c t o r . 

The a c r e a g e f a c t o r , we m u l t i p l i e d by 1 minus 

p e n a l t y , w o u l d e q u a l a r e d u c e d a c r e a g e f a c t o r . For 

t h i s l e a s e , s i n c e i t had an a c r e a g e f a c t o r o f 1, 1 

t i m e s 1, minus t h e p e n a l t y o f .4, r e s u l t s i n a r e d u c e d 

a c r e a g e f a c t o r o f .6. 
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Q. So, i n o t h e r w o r d s , what y o u ' r e recommending 

i s t h a t t h e w e l l be a l l o w e d t o p r o d u c e 60 p e r c e n t o f 

i t s a l l o w a b l e ? 

A. Yes. 

Q. Ms. W i l s o n , w o u l d you i d e n t i f y what has been 

marked as Oryx E x h i b i t No. 10, p l e a s e . 

A. T h i s i s a summary o f t h e s i m u l a t i o n work t h a t 

I ' v e done on t h i s f i e l d . 

Q. What p r i o r e x p e r i e n c e have you had w i t h 

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

A. W e l l , I ' v e w o rked f o r Oryx f o r 9 y e a r s , 

a l m o s t 10. I n t h e p r e v i o u s y e a r I ' v e worked i n Eddy 

County, New Me x i c o , and Lea County, New Me x i c o . The 

f o u r y e a r s p r i o r t o t h a t , I worked i n t h e r e s e r v o i r 

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

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

The f i n a l two y e a r s o f my f o u r - y e a r s t a y 

t h e r e , I s u p e r v i s e d f o u r o t h e r e n g i n e e r s as t h e y 

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

p e r f o r m i n g some o f my own. 

I ' v e done t h e r m a l s i m u l a t i o n o f t h e r m a l 

r e s e r v o i r s and steam i n j e c t i o n i n C a l i f o r n i a . I ' v e 

done r e t r o g r a d e c o n d e n s a t e r e s e r v o i r s . I ' v e done a 

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

m odels. 
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Q. L e t ' s l o o k a t t h e f i r s t page o f E x h i b i t No. 

10. C o u l d you j u s t d e s c r i b e t h e k i n d o f s i m u l a t o r or 

computer t h a t you were u s i n g t o make t h i s s i m u l a t i o n ? 

A. Oryx uses t h e VIP, t h e Core and Exec Modules, 

t h o s e d e v e l o p e d by J. S. N o l e n & A s s o c i a t e s i n H o u s t o n , 

t h r e e - d i m e n s i o n a l , t h r e e - p h a s e . 

We i n p u t t h e gas p r o p e r t i e s based on t h e gas 

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

f o r g r a v i t y , v i s c o u s , and c a p i l l a r y f o r c e s . I t uses 

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

The r e s u l t s o f t h i s have been compared t o 

o t h e r i n d u s t r y p r o d u c t s . I b e l i e v e E c l i p s e i s one o f 

t h o s e . These benchmarks have been p u b l i s h e d i n t h e 

JPT. I t ' s u s ed by o t h e r m a j o r o i l companies. And Oryx 

has used t h i s s i n c e 1983 e x t e n s i v e l y . 

Q. And t h i s i s t h e computer s i m u l a t o r t h a t you 

have u t i l i z e d ? 

A. Yes. 

Q. L e t ' s go t o t h e second page o f t h e e x h i b i t . 

C o u l d you i d e n t i f y what you've u t i l i z e d t h e r e , p l e a s e . 

A. These a r e j u s t some o f t h e i n p u t p a r a m e t e r s 

t h a t I i n p u t i n t o t h e model. For i n s t a n c e , t h e i n i t i a l 

p r e s s u r e was a l m o s t 3,000 pounds. 

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

f r o m 5 t o 15 p e r c e n t d e p e n d i n g on where you were i n t h e 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

1 6 

1 7 

1 8 

1 9 

20 

2 1 

22 

2 3 

24 

25 

220 

r e s e r v o i r , i r r e d u c i b l e w a t e r s a t u r a t i o n o f 20 p e r c e n t , 

c r i t i c a l gas s a t u r a t i o n o f 1 p e r c e n t . I'm g o i n g t o 

s k i p gas i n p l a c e . 

I ' l l go t o — t h e r o c k c o m p r e s s i b i l i t y i s 6 

p e r c e n t based on c o r r e l a t i o n s . And t h e n p e r m e a b i l i t y , 

r a n g i n g f r o m 1 t o 40 m i l l i d a r c i e s . 

When I i n i t i a l i z e d t h e model, I g o t or 

a c h i e v e d t h e o r i g i n a l gas i n p l a c e o f 1.92 t r i l l i o n 

c u b i c f e e t , w h i c h i s s i m i l a r t o what o t h e r s t u d i e s have 

d e t e r m i n e d f o r t h e f i e l d . And t h e n t h e gas p r o p e r t i e s 

I i n p u t a l s o . 

Q. L e t ' s t a k e a l o o k a t page 3. And I ' d ask you 

t o i d e n t i f y f o r t h e Commission what t h i s shows. 

A. T h i s was t h e s t r u c t u r e map t h a t was i n p u t 

i n t o t h e s i m u l a t o r , and i t ' s s u p e r i m p o s e d w i t h t h e 

model g r i d . The s m a l l g r i d c e l l s t h e r e i n t h e c e n t e r 

a r e 1600 f e e t by 1600 f e e t . And t h e l a r g e r ones a r e 

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

Q. Now, i f we use a 1 6 0 0 - f o o t by 1 6 0 0 - f o o t g r i d 

s i z e , i n y o u r o p i n i o n , i s t h i s s m a l l enough t o e n a b l e 

you t o e v a l u a t 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 r e s e r v o i r ? 

A. I w o u l d n o t use t h i s g r i d s i z e t o e v a l u a t e 

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

d e p l e t i o n mechanisms i n t h e r e s e r v o i r and encroachment 

o f t h e g a s - w a t e r c o n t a c t . We d i d n ' t d e s i g n t h i s model 
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t o s t u d y i n d i v i d u a l w e l l s . 

Q. And f o r t h e p u r p o s e s t h a t y o u ' r e u t i l i z i n g 

i t , do you b e l i e v e t h e g r i d s i z e i s adequate? 

A. Yes, I do. 

MR. WEISS: What was i t a g a i n ? 

THE WITNESS: 1600 by 1600. 

Q. (BY MR. CARR) How many l a y e r s were i n t h e 

model t h a t you've u t i l i z e d ? 

A. Three l a y e r s . And t h o s e t h r e e l a y e r s a r e 

shown on t h e n e x t t h r e e pages. 

Q. And t h e n b e h i n d t h e n e x t t h r e e pages a r e a 

number o f g r a p h s . What a r e t h o s e ? 

A. C a p i l l a r y p r e s s u r e d a t a and r e l a t i v e 

p e r m e a b i l i t y d a t a t h a t were i n p u t i n t o t h e model. 

Q. And t h e n i f we g e t t o t h e f i n a l page or page 

11 of t h i s e x h i b i t , what does t h i s show? 

A. T h i s i s t h e h i s t o r y match f r o m my model. The 

t o p g r a p h shows t h e gas p r o d u c t i o n v e r s u s t i m e , and 

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

t i m e . Each o f t h e u n i t s on t h e g r a p h i s a p p r o x i m a t e l y 

5 y e a r s . You're s e e i n g a b o u t 25 y e a r s ' w o r t h o f 

h i s t o r y . 

The c r o s s e s r e p r e s e n t t h e a c t u a l d a t a , a c t u a l 

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

how t h e s i m u l a t o r p r e d i c t e d t h e f i e l d w o u l d p e r f o r m . 
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You can see t h e r e ' s a v e r y good match on t h e gas 

p r o d u c t i o n ; you w o u l d e x p e c t t h a t . And t h e n t h e w a t e r 

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

Q. Now, how r e l i a b l e do you b e l i e v e t h i s 

s i m u l a t i o n i s ? 

A. For t h e p u r p o s e s t h a t I'm u s i n g i t f o r , i t ' s 

v e r y r e l i a b l e . We use i t a l l t h e t i m e . 

Q. A l l r i g h t . L e t ' s move t o what has been 

marked as E x h i b i t No. 1 1 . Co u l d you i d e n t i f y t h i s , 

p l e a s e . 

A. T h i s i s t h e p l a t s h o w i n g t h e movement, t h e 

g a s - w a t e r c o n t a c t w i t h t i m e based on r e s u l t s f r o m t h e 

s i m u l a t o r . O r i g i n a l l y t o t h e r i g h t , t h e g a s - w a t e r 

c o n t a c t i s shown i n 1965, w h i c h i s t h e e a r l y l i f e o f 

t h e f i e l d . 

Q. There was p r o d u c t i o n p r i o r t o t i m e , was t h e r e 

n o t ? 

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

i n s i g n i f i c a n t enough r e a l l y t o change where t h e c o n t a c t 

i s l o c a t e d . 

Q. D i d you have r e l i a b l e d a t a f o r p l a c i n g i t a t 

t h i s 1965 l e v e l ? 

A. Yes. 

Q. And t h e n t h e m i d d l e l i n e shows what? 

A. Shows t h e movement o f t h e g a s - w a t e r c o n t a c t 
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as i t o c c u r r e d i n t h e y e a r 1988, o r our as t h e 

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

appear r e a s o n a b l e k n o w i n g what we know a b o u t w h i c h 

w e l l s have w a t e r e d o u t and t h e p r o d u c t i o n d a t a t h a t we 

see i n t h e f i e l d a t t h i s d a t e . 

And t h e n t h e n e x t l i n e , when we use t h e 

s i m u l a t o r f o r e c a s t , t h e n e x t l i n e shows where t h a t 

c o n t a c t i s i n t h e y e a r 2018, 20 y e a r s down t h e r o a d . 

Q. And t h i s i s based on y o u r m o d e l i n g o f t h e 

p a r t i c u l a r r e s e r v o i r ? 

A. Yes. 

Q. Why d i d you use t h e y e a r 2018? 

A. W e l l , t h a t ' s e x a c t l y 20 y e a r s . The r e s e r v o i r 

p r e s s u r e a t t h a t p o i n t was r o u g h l y 500 pounds. The 

r e s e r v o i r was d e p l e t e d . 

Q. You've h e a r d M a r a t h o n ' s t e s t i m o n y h e r e t o d a y 

a b o u t a p o t e n t i a l 50-year l i f e f o r t h i s r e s e r v o i r . Do 

you c o n c u r i n t h a t ? 

A . No . 

Q. And why n o t ? 

A. W e l l , I'm n o t s u r e how — what r a t e s t h e y ' r e 

t a l k i n g a b o u t . P r o d u c t i o n i s v e r y r a t e s e n s i t i v e . And 

e v e r y t i m e a w e l l , a p r o l i f i c w e l l f a l l s below i t s 

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

j u s t p u l l s t h e p r e s s u r e down a l i t t l e f u r t h e r and l e t s 
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t h a t w e l l p r o d u c e a t i t s a l l o w a b l e . 

So i f we p r o d u c e t h e s e w e l l s a t t h e i r maximum 

r a t e a l l t h e way t o t h e end o f t h e l i f e o f t h e w e l l , 

y o u ' r e g o i n g t o p r o d u c e 20, 25 y e a r s . 

Q. There have been some q u e s t i o n s t o d a y o f 

v a r i o u s w i t n e s s e s a b o u t w h e t h e r o r n o t t h e y have 

r e v i e w e d any c o r e i n f o r m a t i o n o r c o r e d a t a on w e l l s i n 

t h i s t h e a r e a . Have you been a b l e t o examine a c t u a l l y 

any c o r e i n f o r m a t i o n ? 

A. I l o o k e d a t a c o r e on t h e N o r t h I n d i a n B a s i n 

No. 1 a b o u t a month ago. 

Q. Now, where i s t h a t w e l l ? 

A. N o r t h I n d i a n b a s i n No. 1 i s i n S e c t i o n --

MR. LeMAY: S e c t i o n 10. 

Q. (BY MR. CARR) I n t h e s o u t h w e s t o f S e c t i o n 

10? 

A. Yes. 

Q. Would you d e s c r i b e what you d i d i n te r m s o f 

r e v i e w i n g t h e c o r e ? 

A. We j u s t l a i d t h e c o r e o u t . I t was i n our 

c e n t e r i n D a l l a s . And I had f l o w n i n f o r a d i f f e r e n t 

m e e t i n g , b u t I s t o p p e d by t h e t e c h c e n t e r t o l o o k a t a 

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

Q. Why was t h e c o r e t h e r e ? I mean i s t h i s 

s o m e t h i n g t h a t Oryx owned o r possessed? 
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A . No . Oryx had r e q u e s t e d t o v i e w t h e c o r e f o r 

M a r a t h o n . I t was M a r a t h o n ' s c o r e . 

Q. Then you r e v i e w e d t h i s i n H o u s t o n when? 

A . I n D a l l a s . I t h i n k a b o u t a month ago. 

Q. And r e v i e w what you were a b l e t o see. 

A . A g e o l o g i s t was t h e r e , V i c t o r B uenavente. 

And s i n c e I'm a r e s e r v o i r e n g i n e e r , I l i k e d h a v i n g a 

g e o l o g i s t t h e r e t o l o o k a t t h e c o r e w i t h me. And we 

opened t h e boxes, and we t o o k some o f t h e samples o u t . 

And we used a c i d t o t e s t f o r l i m e s t o n e and 

d o l o m i t e . We l o o k e d a t t h e a r e a s t h a t were dense t o 

see t h a t t h e y were t h e dense a r e a s on t h e l o g . 

And t h e r e were a r e a s where you c o u l d see 

p o r o s i t y . You c o u l d l o o k a t t h e r o c k , and i t was 

p o r o u s . And when we t e s t e d t h o s e w i t h a c i d , t h e r e were 

a r e a s t h a t were p o r o u s t h a t f i z z e d . So t h e y were 

l i m e s t o n e ; t h e y w e r e n ' t d o l o m i t e . 

There w e r e n ' t t h a t many o f them. I'm n o t 

t a l k i n g a b o u t a g r e a t q u a n t i t y h e r e , b u t t h e r e were 

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

Q. Do you have o r have you p r e p a r e d a P ov e r Z 

c u r v e on t h i s r e s e r v o i r ? 

A. I used t h e s i m u l a t o r t o c o n s t r u c t P ov e r Z 

f o r t h i s r e s e r v o i r , y e s . 

Q. I s t h a t what has been marked as E x h i b i t No. 
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12? 

A. Yes. 

Q. What does t h a t show you? 

A. You can h o l d t h e e x h i b i t up and l o o k a t i t t o 

see how s t r a i g h t o f a l i n e i t i s . You can see a s m a l l 

a r c i n t h e l i n e ; however, a r e s e r v o i r t h a t has an 

a c t i v e w a t e r d r i v e , you w o u l d e x p e c t t o see a much 

h i g h e r b r e a k o v e r . 

So what y o u ' r e s e e i n g h e r e i n y o u r P ov e r Z, 

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

w i t h what I ' v e s a i d a b o u t t h e encroachment i s t h e 

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

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

Q. Based on y o u r s t u d y o f t h i s r e s e r v o i r , what 

r e c o m m e n d a t i o n s w o u l d you make? 

A. That w e l l s d r i l l e d h i g h on t h e s t r u c t u r e w i l l 

n o t w a t e r o u t ; t h e y ' l l d e p l e t e . 

Q. But what r e c o m m e n d a t i o n s g e n e r a l l y based on 

y o u r o v e r a l l s t u d y o f t h e r e s e r v o i r do you make on 

b e h a l f o f Oryx as i t r e l a t e s t o t h i s l o c a t i o n , t h e 

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

A. W e l l , I d o n ' t t h i n k t h a t an u n o r t h o d o x 

l o c a t i o n i s needed. I t h i n k t h a t t h e r e a r e adeq u a t e 

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

s t a n d a r d l o c a t i o n s you can d r i l l y o u r w e l l a t and d r a i n 
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y o u r l e a s e . 

Q. I f t h e l o c a t i o n i s a p p r o v e d and p e n a l i z e d 

l e s s t h a n y o u r recommended 40 p e r c e n t , what i m p a c t do 

you b e l i e v e t h i s w i l l have on t h e c o r r e l a t i v e r i g h t s o f 

Oryx? 

A. I t h i n k o u r c o r r e l a t i v e r i g h t s w o u l d be 

v i o l a t e d i f t h e p e n a l t y i s l e s s t h a n 40 p e r c e n t . 

Q. I f t h e a p p l i c a t i o n i s a p p r o v e d and a p e n a l t y 

of 40 p e r c e n t o r g r e a t e r i s imposed on t h e w e l l , w o u l d 

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

Sect i o n 17? 

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

Q. Were E x h i b i t s 1 t h r o u g h 12 e i t h e r p r e p a r e d by 

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. 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 o f t h e 

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

p e r s o n a l l y ? 

A. Yes. 

MR. CARR: At t h i s t i m e we move t h e a d m i s s i o n 

of Oryx E x h i b i t s 5 t h r o u g h 12. 

(T h e r e u p o n , Oryx E x h i b i t s 5 t h r o u g h 

12 were o f f e r e d i n t o e v i d e n c e . ) 

MR. LeMAY: W i t h o u t o b j e c t i o n , E x h i b i t s 5 

t h r o u g h 12 w i l l be a d m i t t e d i n t o t h e r e c o r d . 
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( T h e r e u p o n , Oryx E x h i b i t s 5 t h r o u g h 

12 were a d m i t t e d i n t o e v i d e n c e . ) 

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

w i t n e s s . 

MR. LeMAY: Mr. K e l l a h i n . 

MR. KELLAHIN: Thank you, Mr. Chairman. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. I ' v e l o s t t r a c k o f y o u r P ov e r Z p l o t . I s i t 

E x h i b i t No. 6? I'm s o r r y . I t ' s 6, y e s . 

A. Okay. 

Q. You've e x t r a p o l a t e d u s i n g E x h i b i t No. 6 

a p p r o x i m a t e l y 17 BCF o f a d d i t i o n a l gas t o be r e c o v e r e d 

f o r u s i n g t h e p r o j e c t e d d e c l i n e on t h e No. 5 W e l l i n 

S e c t i o n 9? 

A. You c a n ' t use t h e p r o j e c t e d d e c l i n e f o r t h e 

w e l l i n S e c t i o n 9 because o f t h e i n t e r f e r e n c e caused by 

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

Q. You co n c u r t h e n w i t h Mr. Kent t h a t he needs 

t o r e p l a c e t h e No. 5 W e l l ? 

A. Yes, I do. 

Q. When we p l o t t h e p r o d u c t i o n i n f o r m a t i o n f r o m 

t h e No. 5 W e l l , i t w i l l show t h e r e m a i n i n g r e s e r v e s i n 

t h e s e c t i o n ? You t o o k t h i s d i s p l a y a w h i l e ago and g o t 

17 BCF o f r e m a i n i n g gas? 
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A. Yes. 

Q. And i t ' s based upon t h e p r e s s u r e i n f o r m a t i o n 

o f f t h e No. 5 W e l l u n t i l i t s t o p p e d p r o d u c i n g ? 

A. Yes. 

Q. D i d you model by computer any o t h e r volume o f 

r e m a i n i n g r e c o v e r a b l e gas f o r S e c t i o n 9? 

A. No, I d i d n o t . 

Q. So i f we t a k e t h e 17 BCF t h a t you've 

d e m o n s t r a t e d w i t h y o u r P o v e r Z c a l c u l a t i o n , t h i s 

c a l c u l a t i o n d o e s n ' t t e l l you where t o d r i l l t h e w e l l , 

does i t ? 

A. I t t e l l s you t h a t t h e r e a r e 17 BCF r e m a i n i n g 

a t t h e e x i s t i n g l o c a t i o n f o r t h e No. 5. 

Q. But i t d o e s n ' t t e l l you where t o d r i l l t h e 

r e p l a c e m e n t w e l l i n o r d e r t o g e t t h e 17 BCF? 

A. You s h o u l d d r i l l i t a t or near No. 5. 

Q. Okay. When we l o o k a t E x h i b i t No. 5 and we 

l o o k w i t h i n t h e s q u a r e t h a t shows a v a i l a b l e s t a n d a r d 

l o c a t i o n s -- l o o k w i t h me a t t h e n o r t h w e s t c o r n e r o f 

y o u r — t h i s i s y o u r isocum r e c o v e r y map? 

A. Yes. 

Q. Are you w i t h me? I ' v e g o t t h e b i g d i s p l a y . 

You've g o t t h e s m a l l one. Same t h i n g ? 

A. Yes. 

Q. When you l o o k a t t h e n o r t h w e s t c o r n e r o f t h e 
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y e l l o w s q u a r e , I am w i t h i n t h e z e r o t o t e n BCF 

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

A. Yes. 

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 t h a t i f I 

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

th e n o r t h and west c o r n e r , I'm l i k e l y t o g e t no more 

t h a n 4 BCF o u t o f t h e r e m a i n i n g 17? 

A. I r e a l i z e t h a t ' s t h e way t h i s map i s 

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

Q. Okay. When we l o o k a t E x h i b i t No. 5 and we 

l o o k a t t h e s o u t h w e s t c o r n e r , s t a n d a r d l o c a t i o n , 1650 

t i m e s 1650, i f we p u t i t a t t h e c l o s e s t s t a n d a r d 

l o c a t i o n t o w a r d s t h e Oryx p r o p e r t y , t h a t shows t h e 

l i k e l y p o s s i b i l i t y o f ab o u t 13 BCF --

A. Yes. 

Q. — a t t h a t p o i n t , does i t n o t ? 

A. Yes. 

Q. I'm s t i l l s h o r t 4 BCF. I n f a c t , I have t o 

move down t o an u n o r t h o d o x l o c a t i o n t o g e t t o a p o i n t 

where I'm above t h e 20 BCF l i n e ? 

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

Q. L e t me have you e x p l a i n a b o u t t h e m o d e l i n g 

t h a t you've done, Ms. W i l s o n . You had done no m o d e l i n g 

a t t h e November 1 h e a r i n g , had you? 

A. Yes, I had, and I b e l i e v e t h e r e i s t e s t i m o n y 
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t o t h e f a c t t h a t I had done some. 

Q . D i d you p r e s e n t t h i s r e p o r t a t t h e h e a r i n g 

t h e n ? 

A . No . 

Q. T h i s i s s o m e t h i n g you've g e n e r a t e d s i n c e t h e 

l a s t h e a r i n g ? 

A. P o r t i o n s o f t h i s r e p o r t were g e n e r a t e d s i n c e 

t h e l a s t h e a r i n g t o use as e x h i b i t s . The o t h e r 

p o r t i o n s a r e d a t a t h a t I ' v e had s i n c e I d i d t h e 

s i m u l a t i o n s t u d y s e v e r a l months ago. 

Q. Mr. K e l e s o g l o u -- C o n s t a n t i n e -- matched h i s 

h i s t o r y on t h e computer w i t h i n d i v i d u a l w e l l 

p e r f o r m a n c e . You h e a r d t h a t d i s c u s s i o n by him, d i d you 

n o t ? 

A. Yes, I d i d . 

Q. L e t me ask yo u , i n l o o k i n g a t t h e h i s t o r y 

m a tch, do you have i n d i v i d u a l matches o f t h e w a t e r 

p r o d u c t i o n by w e l l ? 

A. I matched i n d i v i d u a l w e l l s , i n d i v i d u a l w e l l ' s 

w a t e r p r o d u c t i o n by w e l l . I d o n ' t have t h o s e e x h i b i t s 

w i t h me. I do have two w e l l s t h a t r e a l l y a r e n ' t even 

i n t h i s r e l a t e d a r e a . I j u s t happen t o have them by 

chance h e r e t h a t shows t h e match on t h o s e two w e l l s . 

Q. I'm j u s t t r y i n g t o u n d e r s t a n d how you 

matched. 
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A. Yes, I matched i n d i v i d u a l w e l l s . 

Q. D i d you match i n d i v i d u a l p r e s s u r e s — 

A. Yes. 

Q. — f o r y o u r w e l l s ? 

A. Yes. 

Q. When you l o o k a t t h e l a s t page, what am I 

s e e i n g when I l o o k a t t h e t o p p o r t i o n o f t h e d i s p l a y ? 

A. Gas p r o d u c t i o n v e r s u s t i m e . 

Q. I t ' s a h i s t o r y match f o r t h e i n d i v i d u a l 

w e l l s ? 

A. For t h e e n t i r e f i e l d . 

Q. Okay. I n c o n s t r u c t i n g t h e h i s t o r y match, how 

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

of a l l t h e w e l l s t o g e t h e r and r u n i t ? Or d i d you t a k e 

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

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

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

i n d i v i d u a l w e l l ? 

A. Yes. 

Q. How was t h e r a t e f o r t h e w e l l c o n t r o l l e d f o r 

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

A. How was t h e r a t e c o n t r o l l e d f o r t h e l i f e o f 

t h e s i m u l a t i o n ? W e l l s t h a t were a b l e t o -- a s e t w e l l 

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

And I s i m u l a t e d i n c r e a s e s i n c o m p r e s s i o n so 
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t h a t as some o f t h e p o o r e r w e l l s b e g i n t o re d u c e t h e i r 

r a t e s , t h e gas p l a n t had c a p a c i t y t o h a n d l e more gas, I 

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

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

pr o d u c e a t a h i g h e r r a t e . 

S i n c e we know t h a t t h e s e w e l l s a r e p r o r a t e d , 

t h e w e l l s a r e a b l e t o p r o d u c e more t h a n t h e w e l l s a r e 

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

t h r o u g h t h e gas p l a n t . 

Q. D i d you b a l a n c e t h e c u m u l a t i v e gas p r o d u c t i o n 

t h e n w i t h t h e a c t u a l p r o d u c t i o n ? D i d t h e model b a l a n c e 

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

A. D i d t h e model a c t u a l l y b a l a n c e t h e gas 

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

Q. I'm t r y i n g t o u n d e r s t a n d how t h e h i s t o r y 

match w o r k e d on an i n d i v i d u a l w e l l b a s i s . You've 

matched t h e p r o d u c i n g r a t e . You've matched t h e 

p r e s s u r e s . 

A. Yes. 

Q. You have matched t h e w a t e r p r o d u c t i o n by 

we 11 . 

A. Yes. 

Q. What e l s e do you match w i t h ? 

A. Water p r o d u c t i o n , p r e s s u r e , gas p r o d u c t i o n . 

Those a r e t h e o n l y t h r e e matched p a r a m e t e r s . 
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Q. W i l l you have t h e h i s t o r i c a l match w i t h t h e 

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

p o i n t t h a t you have t h a t a c t u a l p r o d u c t i o n a v a i l a b l e ? 

A. I b e l i e v e t h a t ' s what y o u ' r e l o o k i n g a t . 

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

d i s p l a y on t h e e x h i b i t , t h e r e ' s a d i f f e r e n c e between 

t h e s o l i d l i n e --

A. Yes. 

Q. -- and i t s d i s p l a c e m e n t w i t h t h e d a t a p o i n t 

shown? 

A. Yes. 

Q. What am I l o o k i n g a t ? 

A. You're l o o k i n g a t w a t e r p r o d u c t i o n . And I 

b e l i e v e t h e r e was a q u e s t i o n as t o C o n s t a n t i n e ' s match 

on one o f t h e w e l l s . You a l l n o t e d t h a t t h e w a t e r 

b r e a k t h r o u g h on one o f t h e w e l l s was o v e r 1,000 days 

o f f , o r r o u g h l y t h r e e y e a r s . 

W e l l , g e t t i n g t h e w e l l s t o b r e a k t h r o u g h a t 

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

m a t c h i n g t h e r e s e r v o i r . So, b a s i c a l l y , what y o u ' r e 

s e e i n g t h e r e i s p r o b a b l y one o f t h e w o r s t . 

Most o f my w e l l s b r o k e t h r o u g h w i t h i n one t o 

two w e l l s . I have a few w e l l s t h a t t h e i r b r e a k t h r o u g h 

was as f a r away as t h r e e y e a r s . What y o u ' r e s e e i n g 

t h e r e i s a r e s u l t o f t h a t ; t h a t t h e b r e a k t h r o u g h 
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d o e s n ' t a l w a y s o c c u r e x a c t l y I n t h e s i m u l a t o r e x a c t l y 

where i t has. 

Q. I'm l o o k i n g a t a l o g a r i t h m i c s c a l e h e r e — 

A. Yes. 

Q. -- am I n o t ? When I l o o k a t t h e s o l i d l i n e , 

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

dashed l i n e s t h a t ' s t h e a c t u a l d a t a p o i n t f o r t h e 

w a t e r ? 

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

c r o s s - h a i r s . 

Q. So when I l o o k a t t h e — I'm h a v i n g t r o u b l e 

s e e i n g i t ; i t ' s s m a l l . But when I l o o k a t t h e f a r 

r i g h t m a r g i n , back o v e r one v e r t i c a l l i n e t o t h e l e f t ; 

a l l r i g h t ? 

A. Yes. 

Q. The model has p r o j e c t e d a w a t e r p r o d u c t i o n 

r a t e i n s t o c k t a n k b a r r e l s a day a t ab o u t 200, i s i t , 

250? 

A. I w o u l d say 300. 

Q. About 300? 

A. W a i t . A c t u a l l y , a t t h a t d a t a p o i n t i s 350, 

a l m o s t 400. 

Q. And when we go up t h a t l i n e t h e n and we f i n d 

one o f t h e d o t s , t h a t ' s up i n t h e 800 --

A. That i s c o r r e c t . 
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Q. — b a r r e l - a - d a y r ange? 

A. Yes. 

Q. And i f we move now back between t h o s e two 

p o i n t s , we've g o t t h e s o l i d l i n e up a r o u n d 300, 

3 - p l u s . But l o o k a t t h e d a t a p o i n t s ; t h e y ' r e down a t 

100 . 

A. Yes. 

Q. Not a v e r y good match? 

A. A c t u a l l y , i t i s a good match. You're t a l k i n g 

a b o u t v e r y s m a l l amounts o f w a t e r , 800 b a r r e l s o f w a t e r 

i n a f i e l d t h i s b i g . 

Q. L e t ' s t a l k a b o u t t h e p e n a l t y f o r m u l a . When 

we l o o k a t t h e method t h a t you've chosen f o r t h e 

p e n a l t y — 

A. Yes, s i r . 

Q. -- you've u t i l i z e d t h e Santa Fe E x p l o r a t i o n 

O r d e r , w h i c h i s y o u r E x h i b i t No. 7? 

A. Yes. 

Q. That had t o do w i t h t h e Santa Fe E x p l o r a t i o n 

w e l l h e r e i n S e c t i o n 8 o u t o f t h i s c o r n e r , d i d i t n o t ? 

A. Yes. 

Q. Santa Fe had r e q u e s t e d a l o c a t i o n 660 o u t o f 

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

A. Yes. 

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 t h a t Oryx d i d 
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n o t oppose t h e f a c t t h a t t h i s w e l l was e n c r o a c h i n g on 

t h e common l i n e between S e c t i o n 8 and 17? 

A. A c t u a l l y , we c a l l e d M a r a t h o n and asked them 

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

t h e y s a i d t h e y were g o i n g t o . 

Q. The M a r a t h o n o p p o s i t i o n was g e n e r a t e d because 

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

S e c t i o n 8 as i t moved t o w a r d s t h e M a r a t h o n p r o p e r t y , 

d i d i t n o t ? 

A. Yes. 

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

t h e y used a p e n a l t y t h a t was i n r e l a t i o n s h i p between 

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

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

was c o m p l a i n i n g ; i s t h a t n o t t r u e ? 

A. An e a s t - w e s t v a r i a n c e was used i n t h e 

p e n a l t y , y e s . 

Q. When we l o o k a t what you have p r o p o s e d , you 

have t a k e n t h e same method and you have t a k e n t h e 

d i s t a n c e between t h e n o r t h - s o u t h encroachment and 

you've i n c o r p o r a t e d a second f a c t o r , w h i c h i s t h e 

e a s t - w e s t d i m e n s i o n , and come up w i t h a 40 p e r c e n t 

p e n a I t y ? 

A. Yes. I d i d t h a t because we were a d i a g o n a l 

o f f s e t , n o t a d i r e c t o f f s e t . 
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Q. That g i v e s you a p e n a l t y t h a t i s h i g h e r t h a n 

t h e d i s t a n c e i n w h i c h t h e u n o r t h o d o x l o c a t i o n moves 

t o w a r d s t h i s d i a g o n a l p o i n t where t h e s e c t i o n s come 

t o g e t h e r , does i t n o t ? 

A. Yes. 

Q . Your p e n a l t y w i l l be 40 p e r c e n t ; whereby, t h e 

r a t e o f change o f t h e d i s t a n c e — and we can show i t on 

Mr. R o j a s ' d i s p l a y , I t h i n k . I f we f o r g e t what we know 

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

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

s t a n d a r d l o c a t i o n f o r Oryx i s 4667, i s i t n o t ? 

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

Q. The u n o r t h o d o x l o c a t i o n t h e n moves about --

what do we have h e r e ? About 800 f e e t c l o s e r ? 

A. Yes. 

Q. And he's c a l c u l a t e d 17 1/2 p e r c e n t p e n a l t y ; 

r i g h t ? 

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

he has c a l c u l a t e d . 

Q. I t ' s a d i r e c t f o r m u l a t h a t bases i t s p r e m i s e 

on t h e d e g r e e i n w h i c h t h e d i s t a n c e between t h e c l o s e s t 

s t a n d a r d l o c a t i o n f o r Oryx and M a r a t h o n changes as 

Ma r a t h o n changes i t s l o c a t i o n ? 

A. However, t h a t c a l c u l a t i o n w i l l r e s u l t i n 50 

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

Q. Don't you concede t h a t on a r a d i a l b a s i s t h e n 

t h e b a l a n c e o f t h e 50 p e r c e n t i s j u s t i f i e d because i t 

w i l l come f r o m a c r e a g e t h a t ' s n o t c o n t r o l l e d by Oryx? 

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

A. The b a s i s o f my f o r m u l a i s s i m p l y t h e 

s e t b a c k s . 

Q. Okay. You g e t a h i g h e r p e n a l t y by u s i n g t h e 

c o m b i n a t i o n o f t h e two f a c t o r s t h a n i f you t a k e t h e 

d i r e c t r e l a t i o n s h i p between where t h i s w e l l moves i n 

r e l a t i o n t o t h e common p o i n t where t h e s e c t i o n s 

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

w e l 1? 

A. Yes, you g e t a h i g h e r p e n a l t y i f you use b o t h 

s e t b a c k s . However, i f you o n l y use one s e t b a c k , t h e 

n o r t h - s o u t h e n c r o a c h m e n t , you w o u l d end up w i t h a 

h i g h e r p e n a l t y . I t w o u l d be an 80 p e r c e n t p e n a l t y . 

Q. You have no i n t e r e s t i n S e c t i o n 16? 

A. No, I have no i n t e r e s t i n S e c t i o n 16. 

Q. So t h e c o n t r o l l i n g q u e s t i o n i s t h e 

encroachment on S e c t i o n 17, i s n ' t i t ? 

A. Encroachment upon my l e a s e i s t h e i n t e r e s t i n 

ques t i o n , y e s . 

Q. Have you q u a n t i f i e d by y o u r computer 

s i m u l a t i o n s , as C o n s t a n t i n e has done, w h e t h e r o r n o t 
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t h e r e i s i m p a c t on t h e t o t a l c u m u l a t i v e r e c o v e r y o u t o f 

S e c t i o n 17? 

A. I have s t a t e d t h a t my s i m u l a t o r was n o t 

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

t y p e o f measurement. 

Q. Have you a l s o done what C o n s t a n t i n e d i d and 

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

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

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

A. I'm s o r r y ? 

Q. C o n s t a n t i n e modeled t h e r e s e r v o i r and showed 

a t t h e s t a n d a r d l o c a t i o n he was g o i n g t o g e t a b o u t 14 

BCF? 

A. Yes. 

Q. He t h e n modeled i t a t t h e u n o r t h o d o x l o c a t i o n 

and showed 21 BCF? 

A. Yes. 

Q. D i d you do a n y t h i n g l i k e t h a t ? 

A . No . 

MR. KELLAHIN: No f u r t h e r q u e s t i o n s . 

MR. LeMAY: Commissioner Humphries. 

MR. CARR: I f I c o u l d , t h e r e was one q u e s t i o n 

I ' d l i k e t o f o l l o w up w i t h because I t h i n k i t ' s more i n 

t h e n a t u r e o f a c l a r i f i c a t i o n . And t h e n I have n o t h i n g 

e l s e on r e d i r e c t . 
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REDIRECT EXAMINATION 

BY MR. CARR: 

Q. Ms. W i l s o n , Mr. K e l l a h i n asked you s e v e r a l 

q u e s t i o n s c o n c e r n i n g y o u r E x h i b i t No. 5. 

A. Yes. 

Q. And t h a t i s an i s o c u m u l a t i v e r e c o v e r y map; i s 

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

A. Yes. 

Q. What does an i s o c u m u l a t i v e r e c o v e r y mop show 

you? 

A. I t o n l y shows you c u m u l a t i v e r e c o v e r y . 

Q. To t h i s d a t e ? 

A. To t h i s d a t e . 

Q. Does t h i s show you u l t i m a t e r e c o v e r y ? 

A . No . 

Q. And can t h i s map be u t i l i z e d t o p r o j e c t what 

a w e l l a t any l o c a t i o n i n t h i s r e s e r v o i r w o u l d 

u l t i m a t e l y r e c o v e r ? 

A. No . 

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

MR. LeMAY: Thank y o u , Mr. C a r r . 

Commissioner Humphries. 

MR. HUMPHRIES: Can we go back t o t h e p r i o r 

e x h i b i t t h a t you had up? I c a n ' t remember what number 

i t was now. 
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MR. KELLAHIN: 6. 

MR. HUMPHRIES: I t h i n k you t o o k i t down and 

s e t i t o u t o f t h e way. I t was where C o n s t a n t i n e had 

drawn h i s s u g g e s t e d p e r m e a b i l i t y b a r r i e r . I'm s o r r y . 

I t h o u g h t you t o o k i t down. 

EXAMINATION 

BY MR. HUMPHRIES: 

Q. Ms. W i l s o n , i n any o f y o u r r e s e r v o i r 

m o d e l i n g , do you c o n c u r w i t h a s u g g e s t i o n t h a t t h e r e ' s 

a p e r m e a b i l i t y b a r r i e r t h e r e ? 

A. No. I needed no such p e r m e a b i l i t y b a r r i e r s 

t o match my p r e s s u r e s . 

Q. So you d i s a g r e e w i t h t h a t c o n c l u s i o n t h a t 

t h e r e ' s even t h e p e r m e a b i l i t y b a r r i e r t h e r e , o r you 

j u s t made no a t t e m p t t o d e t e r m i n e i f t h e r e was one? 

A. I d i d n ' t need one t h e r e . And, n o r m a l l y , i f 

you -- when you t a k e y o u r b e s t e n g i n e e r i n g judgment and 

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

a match w i t h t h a t d a t a , t h e n you d o n ' t add t h i n g s t h a t 

a r e e x t r a n e o u s . So I w o u l d n o t have t h o u g h t t o add a 

p e r m e a b i l i t y b a r r i e r t h e r e . 

Q. Do you see p r e s s u r e d i f f e r e n c e s between N o r t h 

I n d i a n B a s i n U n i t and West I n d i a n B a s i n U n i t ? Are 

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

N o r t h I n d i a n B a s i n U n i t ? 
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A. No. And I ' v e a n a l y z e d t h e p r e s s u r e b u i l d u p s 

of o u r f o u r w e l l s t h e r e i n S e c t i o n s 18, 17, 20, and 

21 . And t h o s e b u i l d u p s show t h a t p r e s e n t l y r e s e r v o i r 

p r e s s u r e i s ab o u t 14-1500 pounds i n t h o s e f o u r 

s e c t i o n s . I w o u l d n ' t e x p e c t i t t o be v a r y i n g a c r o s s 

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

Q. So no i n f o r m a t i o n t h a t you have used o r have 

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

p r e s s u r e d i f f e r e n c e between N o r t h I n d i a n B a s i n U n i t and 

West I n d i a n B a s i n U n i t ? 

A . No . 

Q. Would y o u , f o r t h e same p u r p o s e t h a t I asked 

t h e o t h e r p e o p l e t o show — I c a n ' t — n e v e r can 

remember w h i c h one i s w h i c h -- t h e E n f i e l d No. 1 West 

I n d i a n B a s i n t h a t ' s i n S e c t i o n 17 and t h a t you a r e , as 

I u n d e r s t a n d i t , t h e l a r g e s t w o r k i n g i n t e r e s t --

A. Yes. 

Q. -- owner i n S e c t i o n 17? 

A. Yes. 

Q. Would you show me what p a t t e r n o f d r a i n a g e 

you b e l i e v e w o u l d be a s s o c i a t e d w i t h t h a t w e l l ? 

A. Can I do t h i s on our map r a t h e r t h a n t h e i r s ? 

Q. You d o n ' t have t o draw i t p e r m a n e n t l y . 

A. Okay. The one on S e c t i o n 17 i s h e r e . We 

have p r o d u c t i o n i n t h e s e w e l l s , so i t ' s g o i n g t o be 
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somewhat i n between t h e s e two w e l l s . And i t ' s g o i n g t o 

t r a v e l somewhat f u r t h e r down h e r e and w i l l be somewhere 

i n b etween t h e s e two w e l l s i n h e r e and between t h e s e 

two w e l l s and between — oh, t h i s i s g o i n g t o be 

somewhat skewed because o f t h e e n c r o a c h m e n t . 

Q. The encroachment o f what? 

A. The w a t e r . 

Q. Okay. 

A. There i s w a t e r e n c r o a c h m e n t , so i t w i l l skew 

d r a i n a g e somewhat. And t h e n t h e c u r v e i n t h i s a r e a i s 

g o i n g t o be, you know, up h e r e t o t h e l i m i t o f where 

t h e r e s e r v o i r i s up h e r e . T h e r e ' s a r e s e r v o i r l i m i t up 

h e r e somewhere. 

Q. You d o n ' t g i v e a l o t o f c r e d i b i l i t y — maybe 

t h a t ' s n o t t h e r i g h t word. But you d o n ' t seem t o have 

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

i t goes f a r t h e r n o r t h i n S e c t i o n 17 t h a n t h i s 

p a r t i c u l a r map s u g g e s t s . 

A. T h i s i s p r o d u c t i v e a c r e a g e up h e r e , o r I 

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

Q. Do you b e l i e v e t h a t under any o f t h e 

s c e n a r i o s we've s u g g e s t e d t h a t you m i g h t have f a i r l y 

s u b s t a n t i a l o p p o r t u n i t y t o d r a i n S e c t i o n 16? 

A. S u b s t a n t i a l , no. 

Q. Do you b e l i e v e t h a t any o t h e r l o c a t i o n o f t h e 
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w e l l t h a t ' s p r o p o s e d as M a r a t h o n No. 9 and No. 8 -- No. 

8, t h e p r o p o s e d w e l l , w o u l d s e r v e t o make — t o be 

c e r t a i n t h a t S e c t i o n 16 i s more a p p r o p r i a t e l y d r a i n e d 

w i t h i n t h e N o r t h I n d i a n B a s i n U n i t and l e s s r i s k o f 

d r a i n a g e o f 16 i n t o 17? 

A. No, I w o u l d n ' t s u p p o r t t h a t c o n c l u s i o n . I 

d o n ' t see why t h e y w o u l d want a w e l l t h e r e t o p r e v e n t 

d r a i n a g e h e r e . 

Q. I f t h e Commission saw i t , t h o u g h , t o p r o t e c t 

d r a i n a g e f r o m 16 t o 17, t h e n w o u l d you f i n d a n o t h e r 

l o c a t i o n ? And I d o n ' t mean t o be l e a d i n g you i n t o 

t h i s , so i f y o u ' r e u n c o m f o r t a b l e w i t h t h e q u e s t i o n — 

b u t i f a n o t h e r l o c a t i o n was more a p p r o p r i a t e l y 

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

r i g h t s a s s o c i a t e d w i t h S e c t i o n 16 i n t h e N o r t h I n d i a n 

B a s i n U n i t , w o u l d you s u p p o r t o r oppose such a 

s u g g e s t i o n ? 

A. I'm h a v i n g t r o u b l e u n d e r s t a n d i n g . 

Q. I f t h e r e were a n o t h e r l o c a t i o n t h a t — f o r 

t h e p r o p o s e d W e l l No. 8 --

A. Yes. 

Q. -- t h a t i n d i c a t e d t h a t i t w o u l d make b e t t e r 

use o f t h e gas i n p l a c e i n S e c t i o n 16 and 9 y e t d i d n o t 

seem t o t h r e a t e n S e c t i o n 17, as you s u g g e s t i t does, 

w o u l d you oppose t h a t l o c a t i o n as opposed t o a p e n a l t y ? 
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A. Okay. I t h i n k we're g e t t i n g back t o what 

D a v i d had on h i s maps as t h e p u r p l e a r c . We have t o 

draw o u r l i n e s somewhere. 

Q. But y o u r l i n e s t o p p e d a t t h e b o u n d a r y between 

9 and 16. 

A. We w o u l d n o t oppose t h e w e l l t h a t was d r i l l e d 

f r o m h e r e a l o n g t h i s a r c . T h a t ' s where we drew our 

l i n e . We've g o t t o make a d e c i s i o n . We're n o t 

o p p o s i n g them a l o n g t h e r e . However, i f someone wanted 

t o come i n and d r i l l a w e l l w i t h a g e n u i n e 1650 c l o s e 

t o t h i s w e l l , t h e n , y e s , we w o u l d oppose. 

And, y e s , we p r o b a b l y w o u l d oppose i f t h e y 

w o u l d d r i l l two w e l l s i n S e c t i o n 16 because I b e l i e v e 

t h a t two w e l l s r a t h e r t h a n one w o u l d g i v e them an 

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

Q. Do you have any p r o b l e m w i t h t h e a r e a s o f 

d r a i n a g e t h a t have been s u g g e s t e d r e g a r d i n g t h e 

s o u t h e a s t c o r n e r o f S e c t i o n 16, Ma r a t h o n ' s No. 4 and i n 

th e s u g g e s t e d a r e a o f d r a i n a g e o f t h e No. 5 i n S e c t i o n 

9 and t h e No. 1 i n S e c t i o n 10? Those a r e f a i r l y --

A. Yes, I w o u l d draw somewhat s i m i l a r t o what 

t h e y have drawn up h e r e . 

Q. There i s a s u b s t a n t i a l p a r t o f t h e west p a r t 

of S e c t i o n 16, t h o u g h , t h a t does n o t seem t o be 

a c c e s s i b l e under any o f t h e p a t t e r n s t h a t have been 
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p r e s e n t e d so f a r . 

Do you b e l i e v e t h a t y o u ' r e e n t i t l e d t o t h o s e 

r e s e r v e s under 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 16? 

A. You're t a l k i n g a b o u t t h e s e r e s e r v e s ? 

Q. Uh-huh. Because a t t h i s p o i n t no one has 

i n d i c a t e d — you d o n ' t seem t o b e l i e v e t h a t t h e r e ' s a 

b a r r i e r t h e r e . 

A. The e q u i d i s t a n c e between t h e s e two w e l l s , 

w h i c h i s where you draw t h e b o u n d a r y , w o u l d be somewhat 

h e r e . So t h a t w o u l d r e d u c e t h i s a c r e a g e . B u t , no, I 

d o n ' t n e c e s s a r i l y f e e l we a r e e n t i t l e d t o someone 

e l s e ' s r e s e r v e s , no. 

MR. HUMPHRIES: Thank y o u . 

MR. LeMAY: Commissioner Weiss. 

EXAMINATION 

BY MR. WEISS: 

Q. What a b o u t t h e u n i q u e n e s s p r o b l e m i n 

r e s e r v o i r s i m u l a t i o n ; do you t h i n k t h e r e i s one? 

A. Yes. 

Q. T h a t ' s enough. Thank y o u . 

Oh, a key q u e s t i o n . I f we c o u l d l o o k a t 

E x h i b i t No. 10 o f M a r a t h o n ' s -- t h e p r e v i o u s one, t h e 

p e n a l t y c a l c u l a t i o n . I t ' s t h i s one r i g h t down h e r e . 

Can you e s t i m a t e what t h e Kh i s a t t h e two n e a r e s t 

l e g a l l o c a t i o n s a t t h a t o r a n g e d o t ? 
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Q. Three o f them, t h o s e t h r e e d i f f e r e n t w e l l 

what you t h i n k i t i s . 

A. Kh f o r t h i s w e l l ? 

Q. No. The n e a r e s t l e g a l t o t h e s q u a r e . 

A. The Kh f o r t h a t l o c a t i o n ? 

Q. Yes. 

A. Kh f o r t h a t l o c a t i o n w o u l d be r o u g h l y 20 

20 m i l l i d a r c i e s t i m e s t h e f e e t o f pay. 20 t i m e s , I 

w o u l d say, r o u g h l y 1,000. 

Q. 1,000 m i l l i d a r c y f e e t ? 

A. Yes. 

Q. Okay. And now f o r t h e Oryx l o c a t i o n , t h e 

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

A. I n S e c t i o n 17? 

Q. Uh-huh. 

A. 700 m i l l i d a r c y f e e t . 

Q. 700 m i l l i d a r c y f e e t . And t h e orange d o t ? 

A. The orang e d o t , r o u g h l y 1,500. 

MR. WEISS: Thank you. I d o n ' t have any 

o t h e r q u e s t i o n s . 

EXAMINATION 

BY MR. LeMAY: 

Q. Ms. W i l s o n , I d o n ' t r e a l l y have a n y t h i n g 

s i g n i f i c a n t e x c e p t i n t e r m s o f y o u r i n v o l v e m e n t i n 
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Oryx' i n v o l v e m e n t . I n o t i c e you do have a r a t h e r l a r g e 

w o r k i n g i n t e r e s t . That was a c q u i r e d by Sun f r o m 

E n f i e l d . T h ere were o t h e r i n t e r e s t owners i n t h e r e . 

Do you happen t o know a n y t h i n g a b o u t t h e u n i t 

as i t was f o r m e d i n i t i a l l y and what i t i s t o d a y ? I s 

t h a t a w o r k i n g u n i t t o d a y ; do you know? 

A. I d o n ' t t h i n k i t i s , b u t I r e a l l y d o n ' t 

know. I d o n ' t know. 

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

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

o w n e r s h i p ; t h a t t h e y ' r e c o m m u n i t i z e d e x c e p t f o r t h e 

640? 

A. We t r e a t b o t h o f t h o s e w e l l s i n our o f f i c e as 

i n d i v i d u a l w e l l s . We d o n ' t -- we t r y and maximi z e t h e 

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

Q. Are you c o n v i n c e d i n y o u r own mind one w e l l 

w i l l d r a i n 640 a c r e s i n t h i s f i e l d ? 

A. Yes. 

MR. LeMAY: T h a t ' s a l l t h e q u e s t i o n s I have. 

Thank you v e r y much. 

MR. WEISS: I have one o t h e r . I t j u s t came 

t o me . 

FURTHER EXAMINATION 

BY MR. WEISS: 

Q. The a v e r a g e p r e s s u r e i n t h a t a r e a i s , I t h i n k 
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you s a i d e a r l i e r , 1400, 1500 pounds? 

A. 1400, 1500, y e s . 

MR. WEISS: Thank y o u . 

MR. LeMAY: A d d i t i o n a l q u e s t i o n s o f t h e 

w i t n e s s ? She may be e x c u s e d . Thank y o u . 

Mr. C a r r . 

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

MR. KELLAHIN: We have n o t h i n g e l s e , Mr. 

Cha i rman. 

MR. LeMAY: Do you want c l o s i n g arguments? 

MR. CARR: Yes, s i r . 

MR. LeMAY: Mr. C a r r . 

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

i s b e f o r e you because we have a c o r r e l a t i v e r i g h t s 

p r o b l e m . M a r a t h o n wants t o d r i l l a w e l l a t an 

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

of f s e t . 

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

r u l e s . I t ' s a p o o l where w e l l s d r a i n l a r g e a r e a s . And 

Ma r a t h o n i n c l u d e s t h e w e l l i n a u n i t and wants t o 

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

But t h e f a c t o f t h e m a t t e r i s i s t h a t t h e 

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

t h e y have moved t h e w e l l t o t h e s o u t h and w e s t . We're 

s o u t h and w e s t . And i t ' s t o o c l o s e t o us. 
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And f o r t h i s r e a s o n we're a s k i n g you t o 

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

because l o c a t i o n s a r e a v a i l a b l e o r , i n t h e a l t e r n a t i v e , 

a p p r o v e t h e l o c a t i o n and impose a r e a s o n a b l e p e n a l t y on 

t h e w e l l ' s a b i l i t y t o p r o d u c e . 

M a r a t h o n wants t h e w e l l w i t h o u t a p e n a l t y . 

And t h e r e a r e a number o f v a l i d c o n s i d e r a t i o n s t h a t 

t h e y have p r e s e n t e d h e r e t o d a y f o r moving t h e 

l o c a t i o n . They want t o g e t u p - s t r u c t u r e . T h a t ' s 

v a l i d . 

They want t o d r i l l a t a l o c a t i o n t h a t i s an 

optimum l o c a t i o n on t h a t t r a c t c o n s i d e r i n g t h e complex 

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

But t h e p r o b l e m i s i s t h a t w h i l e t h e y ' r e 

g e t t i n g away f r o m t h e a r e a t h e y have a l r e a d y d r a i n e d , 

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

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

a r e moving t o w a r d us. And we s u b m i t t o you t h e y ' r e 

g a i n i n g an a d v a n t a g e . And t h a t i s t h e r e a s o n we're 

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

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

c o n t e n t i o n t h a t i t ' s a complex r e s e r v o i r . I t h i n k i t 

i s . But I t h i n k t h e y ' v e f o l l o w e d a u n i q u e c o u r s e i n 

t r y i n g t o e s t a b l i s h t h a t , f o r t h e i r own w i t n e s s e s 

h a v e n ' t a g r e e d on what's g o i n g on. 
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Mr. C a r l s o n t a l k s a b o u t t h e w e l l s w a t e r i n g 

o u t because o f an a d v a n c i n g g a s - w a t e r c o n t a c t . T h e i r 

m o d e l i n g e x p e r t d o e s n ' t see t h a t , and t h a t ' s n o t an 

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

Mr. C a r l s o n , f r o m a g e o l o g i c p o i n t o f v i e w , 

d o e s n ' t see d r a i n a g e f r o m t h e w e s t , d o e s n ' t see 

d r a i n a g e f r o m t h e s o u t h . But t h e e n g i n e e r and a l l t h e 

o t h e r w i t n e s s e s can see t h a t t h e r e . 

We see p e r m e a b i l i t y b a r r i e r s , b u t t h e 

b a r r i e r s do p e r m i t f l o w , a c c o r d i n g t o t h e i r m o d e l i n g 

e x p e r t , o f c e r t a i n r e s e r v e s t o t h e s o u t h and t h e w e s t . 

Our w i t n e s s e s , however, d o n ' t have t o f i n d t h a t b a r r i e r 

t o make t h e i r model f i t . 

M a r a t h o n s t a n d s b e f o r e you and b a s i c a l l y w i t h 

t h e i r model and g e n e r a l l y t h e y s t a n d b e f o r e you and 

say, "You can i g n o r e t h e p o o l r u l e s because we're n o t 

g o i n g t o harm Oryx. T h e i r c o r r e l a t i v e r i g h t s r e a l l y 

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

a n y t h i n g t a k e n , i t ' s g o i n g t o be so f a r o u t i n t i m e 

t h a t i t has no economic v a l u e . You can f o r g e t them." 

W e l l , t h e r e ' s a f u n d a m e n t a l f l a w i n t h e i r 

c ase. E v e r y t h i n g t h e y ' v e done, m o d e l i n g , t a l k i n g a b o u t 

c o r r e l a t i v e r i g h t s , e v e r y t h i n g t h e y ' v e done, t a l k i n g 

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

b u t d i s t a n c e s between w e l l s . 
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They d o n ' t t a l k a b o u t t h e a d v a n t a g e t h e y ' r e 

g a i n i n g on t h e r e s e r v e s u n d e r 17. They want t o t a l k t o 

you a b o u t t h e d i s t a n c e between t h e i r p r o p o s e d l o c a t i o n s 

and an e x i s t i n g w e l l . 

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

O i l and Gas A c t as how f a r you a r e f r o m y o u r n e i g h b o r . 

C o r r e l a t i v e r i g h t s a r e what you own under y o u r t r a c t , 

w h e t h e r i t ' s i n 16 or 17, w h e t h e r 16 s t a y s i n t h e u n i t 

and, t h e r e f o r e , d o e s n ' t e x p e r i e n c e t h e d r a i n a g e , o r 

w h e t h e r y o u ' r e i n 17 and have n e v e r been i n t h e u n i t 

and w i l l be harmed. 

C o r r e l a t i v e r i g h t s t a l k s a b o u t r e s e r v e s , 

r e s e r v e s i n p l a c e . And when t h e y come i n and s t a r t 

m o d e l i n g and t r y i n g t o t e l l y ou no harm t o us because 

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

t h e d e f i n i t i o n o f c o r r e l a t i v e r i g h t s i n t h e O i l and Gas 

Act . 

L e t ' s l o o k a t t h e m o d e l i n g . I t ' s based on 

g e o l o g y . Now, g e o l o g y i s n o t a p r e c i s e s c i e n c e . We 

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

and t a k e u n f a i r a d v a n t a g e o f Mr. C a r l s o n . 

A l l I'm g o i n g t o say i s t h a t i n S e c t i o n 8, 

t h e r e was d a t a he d i d n ' t c o n s i d e r . And i f t h a t — and 

I say i f — i f h i s r e s e r v o i r l i m i t s a r e i n e r r o r , t h a t 

e r r o r i s l i f t e d i n t o t h e model. 
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And t h e n we l o o k a t t h e model. And we use 

g r i d s i z e s o f 1,000 f e e t . Now, t h e y c o u l d n ' t t e l l us 

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

i n 9, o r t h e i r p r o p o s e d u n o r t h o d o x l o c a t i o n w o u l d f a l l 

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

But t h e y d i d t e l l us t h a t when you model, 

t h a t model t r e a t s t h a t w e l l as i f i t i s i n t h e c e n t e r 

o f t h a t 100 o r t h a t 1 , 0 0 0 - f o o t s q u a r e . 

Now, what t h e y ' r e d o i n g i s t r y i n g t o use t h e 

model t o show you t h e e f f e c t o f moving a w e l l f r o m t h e 

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

l o c a t i o n . 

T h e y ' r e moving i t 1320 f e e t . T h e i r model 

c o u l d be o f f 500 f e e t on one. I t c o u l d be o f f 500 f e e t 

on t h e o t h e r . I t t o g e t h e r c o u l d be o f f 1,000 f e e t . 

I'm t e l l i n g you t h a t ' s t o o much e r r o r t o r e l y 

on t h i s model i n r e a c h i n g a c o n c l u s i o n t h a t we're n o t 

harmed. And y e t t h a t ' s how t h e y come i n and say, 

"Don't w o r r y a b o u t t h i s . You can i g n o r e t h e r u l e s . 

You're n o t h u r t i n g Oryx." 

I can t e l l you h e r e and now t h a t t h e y a r e 

g o i n g -- by u s i n g t h e w e l l d i s t a n c e s between w e l l 

l o c a t i o n s and w i t h t h e e r r o r t h a t e x i s t s and t h e s i z e 

o f t h e c e l l s i n t h i s model, t h e y c a n n o t w i t h t h i s d a t a 

e s t a b l i s h t h a t t h e y a r e n o t h a r m i n g Oryx. 
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L e t ' s l o o k a t t h e p e n a l t i e s t h a t you have t o 

l o o k a t and c o n s i d e r i n t h i s a r e a . T h ere's a p r i o r 

c ase, a case f r o m t h i s y e a r , where M a r a t h o n i s 

o p p o s i n g , and i t ' s t h e w e l l on t h e e x t r e m e s o u t h e a s t o f 

S e c t i o n 8. And i n t h a t case t h e p e n a l t y t h a t was 

a g r e e d t o by them and e v e r y o n e was based on t h e amount 

of e n c r oachment t o t h e e a s t and t o t h e s o u t h . 

Now, I t h i n k a t t h i s t i m e I want t o make a 

s t a t e m e n t t h a t a l w a y s b o t h e r s me i n a case i n v o l v i n g an 

u n o r t h o d o x l o c a t i o n . You see, we have i n t e r e s t s i n 

S e c t i o n 17. We have p r o p e r t y r i g h t s t h a t we're a s k i n g 

you t o p r o t e c t . 

I t s h o u l d make no d i f f e r e n c e a t a l l w h e t h e r 

somebody i n S e c t i o n 8 c o m p l a i n s o r somebody i n S e c t i o n 

16 c o m p l a i n s . Our r i g h t s and t h e p r o t e c t i o n we're 

e n t i t l e d t o d o e s n ' t depend upon w h e t h e r o r n o t t h e 

n e i g h b o r a l s o c o m p l a i n s . 

You have t o l o o k a t what's h a p p e n i n g t o us. 

And j u s t because S e c t i o n 16 i s n ' t i n h e r e c o m p l a i n i n g 

because t h e y ' r e i n t h e u n i t d o e s n ' t mean you g e t t o 

somehow l o w e r t h e amount o f p r o t e c t i o n we're e n t i t l e d 

t o . 

We're t h e o f f s e t t i n g d i a g o n a l owner. T h e y ' r e 

moving t o w a r d u s. And we're a s k i n g you t o s t e p i n and 

h e l p . They demanded 60 p e r c e n t . A d m i t t e d l y , t h e w e l l 
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was c l o s e r , b u t t h e y used a t w o - f a c t o r a p p r o a c h . 

When t h e Examiner h e a r d t h i s v e r y case, t h i s 

D i v i s i o n e n t e r e d an o r d e r i m p o s i n g an 80 p e r c e n t 

p e n a l t y . We're n o t a s k i n g f o r t h a t . 

We've come i n w i t h a p e n a l t y t h a t we t h i n k i s 

a p p r o p r i a t e because we're t h e d i a g o n a l o f f s e t and asked 

f o r a 40 p e r c e n t p e n a l t y . 

I f you use t h a t p e n a l t y , we s u b m i t t o you our 

c o r r e l a t i v e r i g h t s w i l l be p r o t e c t e d . And i f you l e t 

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

t o d r i l l an e x t r e m e l y e c o n o m i c a l w e l l i n what t h e y 

c o n s i d e r t o be t h e b e s t l o c a t i o n on t h e i r t r a c t . 

But t h e y come i n w i t h a p e n a l t y and t h e y 

recommend 17.5 p e r c e n t . A g a i n , t h i s s u f f e r s f r o m t h e 

v e r y same f u n d a m e n t a l e r r o r s t h e y ' r e m o d e l i n g . T h e y ' r e 

n o t t a l k i n g a b o u t on t h i s E x h i b i t No. 10 -- t h e y ' r e n o t 

t a l k i n g a b o u t an encroachment t h a t t h e y ' r e g a i n i n g on 

our m i n e r a l i n t e r e s t . 

T h e y ' r e t a l k i n g a b o u t what t h e y m i g h t g a i n on 

t h e n e a r e s t s t a n d a r d l o c a t i o n . Mr. K e l l a h i n s a y s , 

" W e l l , s u r e , t h e o t h e r 50 p e r c e n t w i l l be d r a i n e d f r o m 

u s . " But a w e l l t h a t d r a i n s 640 a c r e s a t t h e n e a r e s t 

s t a n d a r d l o c a t i o n i s g o i n g t o be d r a i n i n g f r o m some 

o t h e r p r o p e r t y t o o . 

W i t h t h i s p e n a l t y a w e l l a t t h e s t a n d a r d 
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l o c a t i o n s h o u l d be p e n a l i z e d z e r o , and we agre e w i t h 

t h a t . But when t h e y come 100 p e r c e n t o f t h e way t o u s , 

t h e y s h o u l d n ' t be e n t i t l e d t o o n l y be p e n a l i z e d by 50 

p e r c e n t . 

And t h a t ' s what u s i n g t h i s a p p r o a c h does, 

because t h e n you w o u l d be g i v i n g them a 50 p e r c e n t 

e x t r a k i c k , and t h i s a p p r o a c h i s wrong. 

I t ' s i n c o n s i s t e n t w i t h t h e 60 p e r c e n t t h a t 

was used i n t h e Santa Fe E x p l o r a t i o n case where we 

l o o k e d a t t h e b o u n d a r y o f our t r a c t , how c l o s e t o t h e 

o u t e r edge o f t h e r e s o u r c e s owned by t h e o p e r a t i n g 

p a r t y t h e y were g e t t i n g . 

I t ' s i n c o n s i s t e n t w i t h what has been done 

b e f o r e i n t h i s case when we were l o o k i n g a t how c l o s e 

t h e y were g e t t i n g t o t h e i r n e i g h b o r . I n f a c t , i t ' s a 

b r a n d new a p p r o a c h . 

And i t a l s o m i s s e s t h e mark because i t ' s 

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

r i g h t s . 

T h e y ' r e a s k i n g you a g a i n t o go l o o k a t how 

c l o s e you can g e t t o y o u r n e i g h b o r ' s e x i s t i n g w e l l . 

And t h a t w e l l may change, j u s t l i k e S e c t i o n 16 may n o t 

al w a y s be i n t h i s u n i t . 

We s u b m i t t o you t h a t t h e o n l y r e a s o n a b l e 

t h i n g t o do i s t o ad o p t t h e 40 p e r c e n t p e n a l t y t h a t i s 
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b e i n g r e q u e s t e d by Oryx. 

I f you do t h a t and d e c i d e t o l e t them d r i l l 

t h i s w e l l , y ou w i l l h o nor t h e ge o m e t r y o f t h e 

r e s e r v o i r — w o u l d n ' t be done w i t h a c i r c l e method. 

You're g o i n g t o r e c o g n i z e t h e d i s t a n c e s t h a t 

t h e y a r e a d v a n c i n g on us. And y o u ' r e g o i n g t o c a r r y 

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

MR. LeMAY: Thank y o u , Mr. C a r r . 

Mr. K e l l a h i n . 

MR. KELLAHIN: We l i k e E x h i b i t 6. We're back 

t o t h e same i s s u e s we s t a r t e d w i t h t h i s m o r n i n g , two 

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

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

m a t e r i a l d i f f e r e n c e i n t h e l o c a t i o n o f t h e w e l l . The 

o n l y e v i d e n c e b e f o r e you i s t h a t i t makes some 7 BCF o f 

d i f f e r e n c e i n moving t h i s w e l l f r o m t h e c l o s e s t 

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

Mr. C a r r says t h a t we need t o be s p e c i f i c 

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

on r e s e r v e s . C o n s t a n t i n e has done t h a t f o r u s. I 

asked Ms. W i l s o n i f she had done i t . "No." I asked 

h e r back i n November i f she had done i t . "No." 

She's had t h e o p p o r t u n i t y , as we have, t o t r y 

t o d e t e r m i n e w h e t h e r o r n o t what we're d o i n g i n 9 and 

16 makes a r e a l w o r l d d i f f e r e n c e t o t h e owners i n 17. 
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Our t e c h n i c a l p e o p l e say no. They've had t h e 

chance t o show i t , and t h e y ' v e n o t chosen t o do so. 

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

y o u , hence, t h e r e i s no m a t e r i a l i m p a c t on t h e 

p r o d u c t i o n f r o m t h e w e l l i n 17. 

Ms. W i l s o n a i d e d you i n t h a t c o n c l u s i o n . She 

showed you t h e l i k e l y d r a i n a g e p a t t e r n t o be d i s p l a y e d 

by t h e E n f i e l d w e l l i n t h e absence o f t h e p r o t e c t i o n 

w e l l , t h e No. 8 W e l l . 

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

w e s t e r n p o r t i o n o f 16 i s g o i n g t o be d r a i n e d by a w e l l 

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

T h i s i s a u n i q u e case and we t h i n k demands a 

u n i q u e s o l u t i o n . We a r e h a m s t r u n g by t h e 

o n e - w e 1 1 - p e r - s e c t i o n r u l e . Mr. C a r r w a n t s t o h a m s t r i n g 

us w i t h t h e s e t b a c k s and deny us t h e u n i q u e f l e x i b i l i t y 

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

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

t h e r e m a i n i n g r e s e r v e s o u t o f S e c t i o n 9. 

Commissioner Humphries d i s c u s s e d o t h e r 

p o s s i b l e c h o i c e s . One was t o p u t two w e l l s i n 16, p u t s 

us r i g h t up a g a i n s t t h e p o o l r u l e s as we have them 

now. I t may o r may n o t make a d i f f e r e n c e i n t h e 

g e o l o g y , b u t t h e o n l y g e o l o g y t h a t we have t o go by i s 

Mr. C a r l s o n ' s g e o l o g y . 
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I t ' s t h e w o r k i n g i n t e r e s t owner's money t o 

d r i l l t h e w e l l . The r o y a l t y and o v e r r i d i n g r o y a l t i e s 

o f t h e S t a t e o f New Mexico d o e s n ' t have t o pay f o r t h e 

c o s t s o f t h e w e l l . And i f we've guessed wrong, maybe 

we need t o come back and d r i l l t h e n o r t h w e s t q u a r t e r 

and use a n o t h e r s o l u t i o n . 

But i t ' s i n t e r e s t i n g t o n o t e how e v e r y t i m e we 

come back Mr. R o j a s ' g e o l o g y becomes c l o s e r and c l o s e r 

t o Mr. C a r l s o n ' s i n t e r p r e t a t i o n . 

T here was tremendous f u s s a t t h e Examiner 

H e a r i n g o v e r t h e l o c a t i o n o f t h e l i m e - d o l o m i t e change. 

And we come i n t o d a y , and we f i n d Mr. Ro j a s has f u r t h e r 

a d j u s t e d t h e change. 

The w a s t e i s s u e i s u n c o n t e s t e d . The o n l y 

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

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

t h e w e l l s i n c o m b i n a t i o n — t h e r e ' s s t i l l an a d d i t i o n a l 

3 BCF o f gas t o r e c o v e r a t t h e u n o r t h o d o x l o c a t i o n . I f 

you i s o l a t e t h e w e l l by i t s e l f , i t ' s 7 BCF. 

What Oryx wants you t o do i s f o r c e us t o a 

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

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

can d r i l l a w e l l a t a s t a n d a r d l o c a t i o n . 

The whole e x e r c i s e i s t o t a k e a d v a n t a g e o f 

t h e u n i t o p e r a t i o n s and d r i l l t h e b e s t l o c a t i o n . 
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And on t h o s e two p o i n t s Mr. R o j a s and Mr. 

C a r l s o n a r e i n agreement. Mr. Ro j a s and Mr. C a r l s o n 

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

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

l o c a t i o n . 

We a l s o g a i n s t r u c t u r e , b o t h o f them a g r e e , 

by moving t o t h e west away f r o m t h e No. 5 W e l l . And 

i t ' s n o t a c r i t e r i a t h e n t o say, "Oh, w e l l , i f you can 

g e t 14, 13 BCF a t t h e poor l o c a t i o n , t h a t ' s good enough 

f o r y o u . " 

W i t h a l l due r e s p e c t , t h a t ' s n o t t h e judgment 

f o r t h e Commission. The judgment i s t o g i v e us t h e 

o p p o r t u n i t y t o d r i l l t h e b e s t l o c a t i o n . And i t ' s our 

money a t r i s k , on t h e l i n e . And we say we need an 

e x c e p t i o n t o t h e r u l e . 

These r u l e s a r e n ' t c a s t i n c o n c r e t e . There 

i s no r e a s o n t o e x t r a c t a p u n i t i v e p e n a l t y f r o m us 

because we seek t o v a r y t h e l o c a t i o n o f t h e w e l l . 

Ms. W i l s o n , Mr. R o j a s had some c h o i c e s on how 

t o c o n s t r u c t t h e p e n a l t y . Mr. C a r r c r i t i c i z e d us f o r 

u s i n g a d i s t a n c e between w e l l s and p r o p e r t i e s . T h a t ' s 

r e a l l y what he's done t o o . 

The c o m b i n a t i o n o f p a r a m e t e r s i s s i m p l y a 

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

s e c t i o n o r t h e d i s t a n c e t o p r o d u c i n g w e l l s . You can 
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d e r i v e some f o r m u l a . 

Even Mr. Ca r r a g r e e s t h a t Mr. Lyon's p e n a l t y 

i s a b s o l u t e l y r i d i c u l o u s . No one w o u l d s u g g e s t t h a t 

you w o u l d impose an 80 p e r c e n t p u n i t i v e p e n a l t y i n a 

case 1 i k e t h i s . 

We're f l a b b e r g a s t e d , and t h a t ' s why we're 

h e r e . We want t h e o p p o r t u n i t y t o r e c o v e r our s h a r e o f 

t h e r e s e r v e s . And we d o n ' t want t o do i t t o i m p a i r 

someone's c o r r e l a t i v e r i g h t s . T h a t ' s n o t t h e p o i n t o f 

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

T h e y ' r e good f r i e n d s w i t h us o u t h e r e , and 

we're n o t t r y i n g t o t a k e a d v a n t a g e o f them. And we 

d o n ' t want t o s u f f e r t h e consequences o f an 

u n r e a s o n a b l e p e n a l t y . 

We t h i n k what Mr. Kent has p r o p o s e d t o you i s 

a s o l u t i o n . I f you want t o l o o k a t t h e h a r d e v i d e n c e , 

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

ap p r o v e t h i s l o c a t i o n . 

I t ' s g o i n g t o be w a s t e f u l t o d r i l l a s t a n d a r d 

l o c a t i o n somewhere i n t h a t b l o c k and t h e n move down t o 

a t h i r d w e l l . I t h i n k e v e r y b o d y r e c o g n i z e s t h e r e ' s no 

p o i n t i n d r i l l i n g two w e l l s where i t a p p e a r s w i t h t h e 

good d r a i n a g e we have — e v e r y b o d y has p u t t h e i r l i t t l e 

d r a i n a g e c i r c l e s on h e r e . 

The one t h a t seems t o c o u n t , t h o u g h , i s t h e 
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one i n r e d because i f we d o n ' t have t h a t u n o r t h o d o x 

l o c a t i o n , t h e u n i t , t h e S t a t e o f New Me x i c o , and t h e 

o t h e r i n t e r e s t s owners a r e g o i n g t o l o s e t h e 

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

economic way. And t h a t ' s a l l we're a s k i n g f o r , i s t o 

be t r e a t e d f a i r l y . 

Thank y o u . 

MR. LeMAY: Thank y o u , Mr. K e l l a h i n . Are 

t h e r e any a d d i t i o n a l s t a t e m e n t s i n t h i s case? 

A d d i t i o n a l t e s t i m o n y ? I f n o t , t h a n k you. 

W e ' l l t a k e t h i s case under a d v i s e m e n t . 

( T h e r e u p o n , t h e p r o c e e d i n g s were c o n c l u d e d a t 

t h e a p p r o x i m a t e hour o f 4:35 p.m.) 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

1 2 

1 3 

14 

1 5 

16 

1 7 

1 8 

19 

20 

2 1 

22 

23 

24 

25 

264 

CERTIFICATE OF REPORTER 

STATE OF NEW MEXICO 
) s s . 

COUNTY OF SANTA FE 

I , Debbie V e s t a l , C e r t i f i e d S h o r t h a n d 

R e p o r t e r and N o t a r y P u b l i c , HEREBY CERTIFY t h a t t h e 

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

Commission o f t h e O i l C o n s e r v a t i o n D i v i s i o n was 

r e p o r t e d by me; t h a t I caused my n o t e s t o be 

t r a n s c r i b e d under my p e r s o n a l s u p e r v i s i o n ; and t h a t t h e 

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

p r o c e e d i n g s . 

employee o f any o f t h e p a r t i e s o r a t t o r n e y s i n v o l v e d i n 

t h i s m a t t e r and t h a t I have no p e r s o n a l i n t e r e s t i n t h e 

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

I FURTHER CERTIFY t h a t I am n o t a r e l a t i v e or 

WITNESS MY HAND AND SEAL F e b r u a r y 20, 1990. 

L Debbie V e s t a l 
CSR No. 400 

CUMBRE COURT REPORTING 
(505) 984-2244 


