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co 

This matter came on f o r hearing before the New 

Mexico O i l Conservation D i v i s i o n , DAVID R. CATANACH, 

Hearing Examiner, on Thursday, A p r i l 18th, 2002, a t the New 

Mexico Energy, Minerals and Natural Resources Department, 

122 0 South Saint Francis Drive, Room 102, Santa Fe, New 

Mexico, Steven T. Brenner, C e r t i f i e d Court Reporter No. 7 

f o r the State of New Mexico. 
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WHEREUPON, the f o l l o w i n g proceedings were had a t 

8:21 a.m.: 

EXAMINER CATANACH: Okay, a t t h i s p o i n t I ' l l c a l l 

Case 12,850, the A p p l i c a t i o n of Energen Resources 

Corporation t o increase the g a s - o i l r a t i o f o r the West 

Lovington-Strawn Pool, Lea County, New Mexico. 

C a l l f o r appearances. 

MR. HALL: Mr. Examiner, Scott H a l l of M i l l e r , 

S t r a t v e r t and Torgerson, Santa Fe, on behalf of the 

A p p l i c a n t , Energen Resources Corporation. We have one 

witness t h i s morning. 

EXAMINER CATANACH: Okay, any a d d i t i o n a l 

appearances? 

There being none, can I get the witness, please, 

t o stand up and be sworn in? 

(Thereupon, the witness was sworn.) 

BARNEY I . KAHN. 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn upon 

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. HALL: 

Q. For the record, please s t a t e your name, s i r . 

A. Barney I . Kahn. 

Q. Mr. Kahn, where do you l i v e and by whom are you 

employed? 
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A. I live in Birmingham, Alabama. I'm employed by 

Energen Resources Corporation. I'm the c h i e f engineer. 

Q. And you've p r e v i o u s l y t e s t i f i e d before the 

D i v i s i o n and had your c r e d e n t i a l s accepted as a matter of 

record, have you not? 

A. Yes. 

Q. And are you f a m i l i a r w i t h the A p p l i c a t i o n t h a t ' s 

been f i l e d i n t h i s case? 

A. Yes. 

Q. And are you f a m i l i a r w i t h the West Lovington-

Strawn U n i t and the West Lovington-Strawn Pool which are 

the s u b j e c t of the Ap p l i c a t i o n ? 

A. Yes. 

MR. HALL: Mr. Examiner, we'd o f f e r Mr. Kahn as 

an expert i n petroleum engineering. 

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

Q. (By Mr. H a l l ) I f you would, please, Mr. Kahn, 

e x p l a i n what i t i s Energen seeks by t h i s A p p l i c a t i o n . 

A. Energen seeks t o increase the c u r r e n t GOR l i m i t , 

which i s 2000 t o 1. We seek t o increase t h a t t o 4000 t o 1. 

Q. I f you would, l e t ' s r e f e r t o E x h i b i t 1 and o r i e n t 

the Examiner t o the u n i t and the pool. Why don't you 

i d e n t i f y E x h i b i t 1 f o r the record? 

A. E x h i b i t 1 i s a p l a t of the West Lovington-Strawn 

U n i t o u t l i n e d i n yellow. The red l o c a t i o n s are the w e l l s 

STEVEN T. BRENNER, CCR 
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t h a t were d r i l l e d t o the Strawn i n the u n i t . 

Y o u ' l l see i n Section 1, there's a U n i t Well 

Number 7. That's the gas i n j e c t i o n w e l l which i s p r o v i d i n g 

pressure maintenance f o r the u n i t . 

Wells are numbered 1 through 21. 21 w e l l s have 

been d r i l l e d and completed i n the Strawn. That's the t o t a l 

number of w e l l i n the u n i t at t h i s time. 

Q. And the u n i t has undergone a couple of expansions 

over the years, has i t not? 

A. Yes, i t has. I don't have shown on t h i s map what 

the o r i g i n a l u n i t boundaries were, and I haven't shown what 

the f i r s t expansion and the — but t h i s represents the 

second expansion and the c u r r e n t u n i t o u t l i n e . 

Q. Now, have the productive l i m i t s of the West 

Lovington-Strawn r e s e r v o i r been reasonably d e f i n e d by 

development? 

A. Yes, i t has. We d r i l l e d Well Number 19 which 

y o u ' l l see i n the northwest corner of Section 33 — t h a t 

was a recent w e l l d r i l l e d — Well Number 20 which y o u ' l l 

see i n Section 34, and then w e l l Number 21 which y o u ' l l see 

i n Section 32. Those three w e l l s were d r i l l e d a f t e r the 

u n i t boundary was e s t a b l i s h e d , and they d i d c o n f i r m the 

u n i t boundary. 

Q. And the h o r i z o n t a l extent of the p r o d u c t i v e 

l i m i t s of the r e s e r v o i r are recognized i n Order R-10,864-B, 

STEVEN T. BRENNER, CCR 
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which approved the second expansion, i s i t not? 

A. Yes. 

Q. I f you would, provide the Hearing Examiner w i t h a 

b r i e f overview of the nature of u n i t operations f o r the 

u n i t . 

A. The Strawn Pool i s a v o l a t i l e o i l r e s e r v o i r . I t 

was discovered i n June of 1992, w i t h an i n i t i a l bottomhole 

pressure of 4392 p . s . i . 

By December of 1992, the r e s e r v o i r pressure had 

reached the bubble-point pressure of 4115 p . s . i . Below the 

bubble-point pressure, gas was released from s o l u t i o n and 

began t o form a secondary gas cap. 

By September, 1995, the r e s e r v o i r pressure had 

d e c l i n e d t o 3300 p . s . i . , and gas i n j e c t i o n f o r pressure 

maintenance was i n i t i a t e d i n the r e c e n t l y formed West 

Lovington-Strawn U n i t . 

Residue gas has been r e i n j e c t e d , along w i t h 

extraneous gas purchased t o replace o i l withdrawals. To 

date, 5.5 BCF of residue gas and 5.2 BCF of purchased 

extraneous gas have been i n j e c t e d i n t o the u n i t . The 

cumulative o i l production i s 5,113,778 b a r r e l s through 

February of 2002, and the r e s e r v o i r pressure i s c u r r e n t l y 

3130 p . s . i . 

Gas i n j e c t i o n has supplemented the s o l u t i o n gas 

d r i v e t o achieve an estimated recovery f a c t o r of 34.6 
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percent of the 19.5 m i l l i o n b a r r e l s of o i l i n place. 

Q. I f you would r e f e r t o E x h i b i t 2 and i d e n t i f y t h a t 

f o r the Examiner. 

A. Okay, as p a r t of E x h i b i t 2, on the f i r s t page i s 

a summary sheet t h a t summarizes the PVT analyses t h a t are 

behind i t . B a s i c a l l y what i t does, i t shows t h a t t h i s i s a 

v o l a t i l e o i l . I t has an API g r a v i t y g r e a t e r than 40, i t 

has a GOR greater than 2000 t o 1, and i t has a f o r m a t i o n 

volume f a c t o r greater than two r e s e r v o i r b a r r e l s per stock 

tank b a r r e l , and the heptanes plus are between 12.5 and 20 

mole percent. 

Behind i t y o u ' l l see the copies of the o r i g i n a l 

PVT a n a l y s i s t h a t were taken. Phase Behavior, I n c . , 

sampled the Speight Number 1, which i s the West Lovington 

Number 7 which I i d e n t i f i e d e a r l i e r as the gas i n j e c t i o n 

w e l l , and t h a t was done on December 12th, 1992, r i g h t a f t e r 

the f i e l d was discovered. And i t had a GOR of 2716 

standard cubic f e e t per stock tank b a r r e l , and when you 

c o r r e c t t h a t t o the pressure base of 15.02 5 i t converts t o 

2 64 9 standard cubic f e e t per stock tank b a r r e l . 

Core Labs then sampled the Hamilton Federal 

Number 1, which i s now designated as West Lovington Strawn 

U n i t Number 1, a year l a t e r . And t h e i r a n a l y s i s r e s u l t e d 

i n a GOR of 2463 a t a pressure base of 15.025. 

So these analyses e s t a b l i s h t h i s as a v o l a t i l e 
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o i l . 

Q. A l l r i g h t , what are the c u r r e n t o p e r a t i n g r u l e s 

i n e f f e c t f o r the pressure maintenance p r o j e c t i n the pool? 

A. The s p e c i a l r u l e s f o r the East Big Dog-Strawn 

Pool, which was Order Number R-9722, i t was subsequently 

changed t o the West Lovington-Strawn Pool by Order 

R-9722-A, and i t o r i g i n a l l y had a s p e c i a l p r o j e c t a llowable 

of 445 b a r r e l s of o i l per day times the number of 

developed, p r o r a t e d u n i t s . And t h i s was t r a n s f e r r a b l e 

among the w e l l s . 

By Order R-9722-C/R-10,448-A, the p r o j e c t 

a l l o w a b l e was subsequently abolished and reduced t o 250 

b a r r e l s of o i l a day across the e n t i r e pool f o r each 

producing w e l l . And t h i s was also extended beyond the u n i t 

boundaries a t t h a t time, which was the o r i g i n a l u n i t . So 

t h i s included any w e l l s t h a t were i n the pool t h a t were not 

yet inco r p o r a t e d i n t o the u n i t . 

I n 2001, f o l l o w i n g the second expansion of the 

u n i t , a s p e c i a l p r o j e c t allowable was r e i n s t a t e d a t 250 

b a r r e l s of o i l a day, and the t r a n s f e r of allowables among 

the w e l l s was perm i t t e d by Order R-9722-F/R-10,448-B. 

Q. Has the standard 2 0 0 0 - t o - l - g a s - o i l - r a t i o 

l i m i t a t i o n always been a p p l i c a b l e t o t h i s pool? 

A. Yes. The depth acreage allowable f o r t he pool 

was o r i g i n a l l y 44 5 b a r r e l s a day and 890 MCF a day, and by 

STEVEN T. BRENNER, CCR 
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Order 9722-C the allowable was reduced t o 250 b a r r e l s a day 

on February 26th of 1997, and a 250-barrel-a-day a l l o w a b l e 

w i t h the a c t u a l depth allowable of 890 MCF a day would 

r e s u l t i n a GOR l i m i t of 3560 instead of 2000 t o 1. 

Q. Now, why i s the standard GOR l i m i t a t i o n a problem 

now? 

A. Well, a GOR l i m i t of 2000 t o 1 would always be a 

problem i n a v o l a t i l e o i l r e s e r v o i r because the i n i t i a l 

s o l u t i o n r a t i o f o r t h i s p a r t i c u l a r crude was 2717, and 

t h a t ' s 3 6 percent higher than the 2000 l i m i t . 

Q. A l l r i g h t , l e t ' s look a t E x h i b i t 3. I f you would 

i d e n t i f y t h a t , please, e x p l a i n t h a t t o the Examiner. 

A. Okay, E x h i b i t 3 i s a t a b u l a t i o n by month of the 

o i l p r o d u c t i o n from the u n i t and the gas p r o d u c t i o n from 

the u n i t , and the GOR. And you can see close t o the bottom 

of t h a t f i r s t page, i n October of 1995 gas i n j e c t i o n f o r 

pressure maintenance was i n i t i a t e d , and gas was r e i n j e c t e d 

i n t o the r e s e r v o i r along w i t h extraneous gas. At t h a t time 

the o i l allowable, based on the number of w e l l s i n the 

u n i t , was 3000 b a r r e l s a day, and the gas a l l o w a b l e was 

6000 MCF a day. 

Y o u ' l l see another column over t h e r e which then 

converts t h a t i n t o an allowable gas per month based on the 

number of days per month. 

And then the l a s t column shows what the u n i t 

STEVEN T. BRENNER, CCR 
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would have overproduced based on t h a t gas al l o w a b l e . Of 

course, t h e r e was no overproduction from 1995, as you can 

see, a l l the way through t o -- Let's go down t o the l a s t 

month of a c t u a l h i s t o r y , which i s February of 2002, on the 

l a s t page, and you can see t h a t the u n i t i s s t i l l 

underproduced on the basis of the gas l i m i t . 

But I have f o r e c a s t March through December of 

'02, and based on the incr e a s i n g g a s - o i l r a t i o , a t some 

p o i n t i n the middle of 2002, around June, you can see t h a t 

at the c u r r e n t gas l i m i t the u n i t w i l l be overproduced, 

based on the incr e a s i n g GOR. 

Q. Now, a t t h a t p o i n t w i l l the u n i t operator be 

o b l i g e d t o cut back o i l production t o avoid v i o l a t i n g the 

gas l i m i t a t i o n f o r the f i e l d ? 

A. Yes, when the production exceeds the all o w a b l e we 

w i l l have t o cut back on the o i l p r o d u c t i o n . 

Q. I n your opinion, w i l l t h a t r e s u l t i n economic 

waste? 

A. Yes, i t w i l l d e f i n i t e l y decrease the revenue. 

Since there's no gas being s o l d , i t w i l l decrease the 

revenue of o i l p roduction t o working i n t e r e s t owners and 

the r o y a l t y i n t e r e s t owners, as w e l l as reduce the 

severance t a x . 

Q. Let's t u r n t o E x h i b i t 4, please. I f you'd 

i d e n t i f y t h a t f o r the Hearing Examiner. 

STEVEN T. BRENNER, CCR 
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A. E x h i b i t 4 i s a semi-log p l o t of b a r r e l s per month 

versus time, MCF per month versus time, and GOR versus 

time. 

The top curve, i n dark — i n the heavy l i n e , i s 

i d e n t i f i e d as b a r r e l s per month. And you can see t h a t i s 

the p r o d u c t i o n h i s t o r y of the u n i t through February of 

2002 . 

You can also see the gas, which i s the lower 

curve. 

And then the curve i n the middle i s the r e s u l t i n g 

g a s - o i l r a t i o . 

Q. A l l r i g h t , l e t ' s look a t E x h i b i t 5. What does 

t h a t e x h i b i t show? 

A. E x h i b i t 5 i s a p l o t of the same type of 

i n f o r m a t i o n on a p l o t of g a s - o i l r a t i o versus cumulative 

o i l . And you can see a v e r t i c a l l i n e drawn r i g h t past 5 

m i l l i o n b a r r e l s , and t h a t ' s the c u r r e n t cum through the end 

of February of 2002, which i s the 5,113,778 b a r r e l s . 

And then the p o i n t s beyond t h a t l i n e are the 

f o r e c a s t p o i n t s t h a t we saw e a r l i e r on E x h i b i t 3, which 

shows the i n c r e a s i n g GOR up through the end of 2 002. 

Q. Now, are the w e l l s i n the pool capable of 

producing a t the c u r r e n t 250-barrel allowable w i t h o u t 

damaging the r e s e r v o i r ? 

A. Well, the 250-barrel-a-day o i l a l l o w a b l e r e l a t e s 

STEVEN T. BRENNER, CCR 
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to — for the project, would be 5343 barrels a day. But 

the c a p a c i t y of the f i e l d i s about a t h i r d of t h a t on the 

o i l a l l o w a b l e . 

Q. Okay. Energen does not seek an increase i n the 

o i l a l l o w a b l e , does i t ? 

A. No, we do not. 

Q. Now, would in c r e a s i n g the GOR l i m i t a t i o n r e s u l t 

i n any harm t o the r e s e r v o i r or the premature d i s s i p a t i o n 

of r e s e r v o i r energy? 

A. Well, the r e s e r v o i r reached the bubble-point 

pressure back i n December of 1992 and i s c u r r e n t l y 985 

pounds, p . s . i . , below the bubble-point pressure. So we're 

not going t o be r e l e a s i n g any s o l u t i o n gas prematurely. 

Q. Now, w i l l i n c r e a s i n g the GOR l i m i t reduce the 

u l t i m a t e recovery from the pool? 

A. Well, the gas being produced now i s mostly f r e e 

gas from the standing secondary gas cap. Eleven of the 

h i g h - s t r u c t u r e w e l l s are shut i n due t o the high GOR, and 

nine l o w - s t r u c t u r e w e l l s are producing w i t h i n c r e a s i n g 

GORs. 

The r e s e r v o i r has reached the stage where 

r e c y c l i n g of the i n j e c t e d gas does not s i g n i f i c a n t l y 

increase the o i l recovery. So i n c r e a s i n g the GOR l i m i t 

w i l l increase the present worth of the pool t o the State 

and the r o y a l t y i n t e r e s t owners i n terms of pr o d u c t i o n 
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revenue and severance ta x , even though i t may decrease the 

u l t i m a t e o i l recovery by less than one percent. 

Consequently, the accelerated revenue avoids 

economic waste, which more than o f f s e t s the r e l a t i v e low — 

small r e d u c t i o n i n u l t i m a t e recovery. 

Q. Now, i s the requested 4000-to-l l i m i t a t i o n i n 

accord w i t h e x i s t i n g precedent f o r the o p e r a t i n g r u l e s f o r 

other Strawn pools i n the area? 

A. Yes, there i s an Order Number R-9722-E/R-10,448-C 

f o r South Big Dog Pool and Order R-11,449 f o r the Northwest 

Shoe Bar-Strawn Pool, where those l i m i t s were increased t o 

4000 t o 1. 

Q. With the increased GOR l i m i t a t i o n , w i l l t he u n i t 

operator continue t o be able t o manage the r e s e r v o i r 

pressure i n the gas cap i n a prudent manner? 

A. Yes. 

Q. And w i l l Energen be able t o more e f f i c i e n t l y and 

economically produce the w e l l s i n the u n i t ? 

A. Yes. 

Q. I n your opinion, would g r a n t i n g t h i s A p p l i c a t i o n 

serve the i n t e r e s t s of conservation, r e s u l t i n the 

p r o t e c t i o n of c o r r e l a t i v e r i g h t s and p r e v e n t i o n of waste? 

A. Yes. 

Q. And were E x h i b i t s 1 through 5 prepared by you or 

a t your d i r e c t i o n ? 
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A. Yes. 

MR. HALL: Mr. Examiner, a t t h i s time we'd move 

the admission of E x h i b i t s 1 through 5, as w e l l as E x h i b i t 

6, which i s the n o t i c e a f f i d a v i t . 

That concludes our d i r e c t of t h i s w itness. 

EXAMINER CATANACH: E x h i b i t s 1 through 5 and 

E x h i b i t Number 6 w i l l be admitted as evidence. 

MR. HALL: I also have copies of the orders the 

witness t e s t i f i e d about i f you need those. 

EXAMINER CATANACH: Mr. H a l l , who was n o t i f i e d of 

t h i s case? 

MR. HALL: We n o t i f i e d every operator and working 

i n t e r e s t owner on p r o p e r t i e s w i t h o u t operators w i t h i n a 

mi l e of the pool boundaries, and we d i d not exclude other 

pools. 

EXAMINER CATANACH: Q u i t e a l i s t . 

MR. HALL: I t i s . I should p o i n t out t o you, Mr. 

Catanach, t h a t I've looked a t the d e f i n i t i o n s of the pool 

i n Byram's , the D i v i s i o n ' s pool books u p s t a i r s and a l l of 

the orders I could f i n d on the various i t e r a t i o n s of t h i s 

p o o l . None of them agree. 

The d e f i n i t i o n I set f o r t h i n the A p p l i c a t i o n and 

used f o r the n o t i c e was based l a r g e l y on the d e f i n i t i o n of 

the pool i n the l a s t expansion order, which contained 

f i n d i n g s saying t h a t t h i s i s the a r e a l e x t e n t of the p o o l . 
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I b e l i e v e i t ' s probably the most r e l i a b l e d e s c r i p t i o n of 

the p o o l , so t h a t ' s what I u t i l i z e d . 

EXAMINER CATANACH: But t h a t doesn't agree w i t h 

the c u r r e n t nomenclature t h a t we show f o r the pool 

boundaries? 

MR. HALL: I t does not. But i n any event, I 

b e l i e v e i t ' s over-noticed. The d e s c r i p t i o n I used was 

l a r g e r than those various d e f i n i t i o n s of the pool t h a t are 

i n disagreement. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. Kahn, Energen i s the operator of the u n i t ; i s 

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

A. Yes, s i r . 

Q. Are there s t i l l other working i n t e r e s t owners i n 

the u n i t ? 

A. Yes, Energen c u r r e n t l y has about 89-percent 

working i n t e r e s t , and then there are probably 2 0 other 

working i n t e r e s t owners t h a t account f o r the other 11 

percent. 

EXAMINER CATANACH: Okay. Were these owners 

n o t i f i e d , Mr. Hall? 

MR. HALL: No, they were not. 

EXAMINER CATANACH: They were not n o t i f i e d ? 

MR. HALL: Well, I take t h a t back. I ' d have t o 
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look and see. There was no o b l i g a t i o n t o n o t i f y them, but 

we may have n o t i f i e d them anyway because t h i s i s the master 

n o t i c e l i s t from a l l of the various West Lovington-Strawn 

hearings over time, and they are a l l i n t h e r e i n some form 

or f a s h i o n , and i t ' s been updated as ownership has changed. 

I b e l i e v e i t ' s c u r r e n t . I see Yates, Tara-Jon, 

Myco, L a r i o , so i t appears t h a t — ADIA, the y ' r e a working 

i n t e r e s t owner — i t appears, yes, t h a t they were a l l 

n o t i f i e d . 

Q. (By Examiner Catanach) Okay. Mr. Kahn, has any 

of the i n t e r e s t owners or o f f s e t operators expressed any 

i n t e r e s t i n t h i s case, e i t h e r negative or p o s i t i v e ? 

A. Well, e a r l i e r i n the year we had a working 

i n t e r e s t owners' meeting, and we t o l d them t h a t we would be 

a p p l y i n g f o r a 4000 r a t i o increase, and nobody had any 

o b j e c t i o n s t o t h a t . 

Q. Okay. Now, does the u n i t take i n t o account the 

whole p o o l , or i s there p a r t s of the pool o u t s i d e the u n i t ? 

A. C u r r e n t l y , there are no p a r t s of the pool outside 

the u n i t . 

Q. Okay. 

A. And we don't b e l i e v e t h a t t h e r e are any, based on 

the r e s u l t s of the l a s t three w e l l s t h a t were d r i l l e d . 

Q. And i t ' s not l i k e l y the t h i n g i s going t o be 

expanded by d r i l l i n g a d d i t i o n a l w e l l s outside the u n i t ? 
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A. No, s i r , I don't r e a l l y see an area where we 

could be countershot a t t h i s time. Of course — 

Q. We've been through t h a t a couple times, haven't 

we --

A. — we don't want t o go through t h a t again. 

Q. — a t least? 

Okay. Now, your E x h i b i t Number 3, I ' d l i k e t o 

ask you a couple of questions about t h a t . The al l o w a b l e 

t h a t you show s t a r t i n g i n October, 1995, the o i l a l l o w a b l e , 

t h a t ' s f o r the e n t i r e u n i t ; i s t h a t c o r r e c t ? 

A. Yes, s i r , t h a t ' s the p r o j e c t a l l o w a b l e w i t h the 

t r a n s f e r r a b l e allowables between the u n i t s , between the 

pr o r a t e d u n i t s . 

Q. Okay, and t h a t has gone up as a r e s u l t — Has 

t h a t gone up as a r e s u l t of more w e l l s being d r i l l e d ? 

A. Yes, s i r . The o r i g i n a l u n i t had 11 w e l l s i n i t . 

The f i r s t expansion added Wells 12 and 13, the second 

expansion added Wells — w e l l , 14 was d r i l l e d , then, w i t h i n 

the u n i t , and then the second expansion added Wells 15 

through 18. And then since then we've d r i l l e d Wells 19, 20 

and 21. 

Q. Okay. And the corresponding gas al l o w a b l e i s 

j u s t the p r o j e c t o i l allowable m u l t i p l i e d by 2000 t o 1? 

A. Yes, s i r . 

Q. Okay. Now, a l l of the — I s i t c o r r e c t t h a t a l l 
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of the gas that you're producing is being reinjected? 

A. Yes, s i r . I t goes through a p l a n t t h a t recovers 

n a t u r a l gas l i q u i d s , and the residue gas, then, i s r e t u r n e d 

t o the u n i t , r e i n j e c t e d along w i t h extraneous gas we 

purchase from a n a t u r a l gas p i p e l i n e , t o — The extraneous 

gas i s needed t o o f f s e t the o i l withdrawals and mai n t a i n 

pressure. 

Q. Okay. So you're purchasing gas i n a d d i t i o n t o — 

and t h a t ' s the 5.5-BCF cum production, t h a t ' s produced gas, 

5.2 i s — 

A. Yes, 5.2 I t h i n k i s the extraneous gas, and 5.5 

i s the residue gas t h a t ' s been returned t o the u n i t . 

Q. Okay. 

A. And t h a t ' s through February of 2 002. 

Q. Okay, so the produced gas has gone up 

considerably over the years, i t looks l i k e ? 

A. Yes, the g a s - o i l r a t i o has — as you can see, i t 

s t a r t e d out — i f you look at E x h i b i t 5 where the g a s - o i l 

r a t i o i s p l o t t e d versus cumulative o i l , y o u ' l l see t h a t i t 

s t a r t e d out somewhat above 2000 t o 1, dipped below 2000 t o 

1 as the s o l u t i o n r a t i o decreased due t o decreasing 

pressure. And then as you s t a r t e d producing f r e e gas, then 

the r a t i o s t a r t e d t o climb. 

There are several instances where you see the 

r a t i o decrease. That's because new w e l l s were d r i l l e d 
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downdip t h a t came i n w i t h a low g a s - o i l r a t i o , which then 

reduced the o v e r a l l g a s - o i l r a t i o f o r the e n t i r e u n i t . 

So there were two large instances of t h a t 

happening. You can see one of them happening around 

3,4 00,000 b a r r e l s , then you can see another one happening 

around 4 m i l l i o n b a r r e l s . At t h a t time t h e r e were s e v e r a l 

w e l l s d r i l l e d downdip w i t h low r a t i o s . And then you can 

see i t again close t o 5 m i l l i o n where a couple of other 

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

I t might even show up b e t t e r on E x h i b i t 4, which 

i s the semi-log p l o t . You can see th e r e — a t the 

beginning of the year 2 000 you can see a b i g spike i n the 

o i l p r o d u c t i o n . That's due t o two w e l l s being completed. 

That was Well Number 17 and Well Number 18. 

Q. Okay. Now, i f we increase the GOR t o 4000, i s 

t h a t going t o be enough f o r the next several years t o keep 

you guys — 

A. Yes, we don't a n t i c i p a t e being — producing. 

That would approach approximately 2 0 m i l l i o n a day, and we 

don't a n t i c i p a t e ever producing more than 20 m i l l i o n a day 

out of the r e s e r v o i r . 

Q. Now, you said t h a t most of the gas i s being 

produced from h i g h - s t r u c t u r e wells? 

A. No, most of the h i g h - s t r u c t u r e w e l l s have been 

shut i n due t o high g a s - o i l r a t i o s . T y p i c a l l y what we 
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would do i s , i f the r a t i o c o n s i s t e n t l y stayed above 10,000 

t o 1 f o r a month, then we would shut t h a t w e l l i n . We 

would t u r n i t back on maybe three or f o u r months l a t e r , 

produce i t f o r maybe a month before the r a t i o would b u i l d 

back up again, and we've been managing the g a s - o i l r a t i o i n 

t h a t manner. 

Most of the new w e l l s t h a t have been d r i l l e d are 

downdip w e l l s t h a t — For instance, Well Number 14, which 

you can see i n Section 33, t h a t w e l l came i n — would have 

been the s o l u t i o n r a t i o f o r the o i l a t t h a t pressure, and 

stayed a t a p r e t t y low r a t i o u n t i l i t s t a r t e d producing 

f r e e gas, and now i t s r a t i o i s up t o about 3 000 t o 1. 

Well 21 i s another case of a w e l l t h a t was 

r e c e n t l y completed. I t was a c t u a l l y completed i n January 

of t h i s year, and i t came i n a t a s o l u t i o n r a t i o a t t h a t 

time which would have been around 1700 t o 1, and then i t ' s 

b u i l t up t o about 2200 t o 1. 

So by d r i l l i n g w e l l s downdip, we've been able t o 

produce them at low r a t i o s and maintain the o i l r a t e f o r 

the u n i t , even though we have a l l of the h i g h - s t r u c t u r e 

w e l l s shut i n due t o high g a s - o i l r a t i o s . 

Q. So i f you don't get any — and i f you don't get 

any r e l i e f i n t h i s A p p l i c a t i o n , you're going t o have t o 

s t a r t c u t t i n g back on the o i l production i n what, t h r e e or 

fo u r months? 
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A. I t appears t h a t sometime by June or J u l y we w i l l 

be reaching the t o t a l allowable, gas a l lowable f o r the 

u n i t , and have t o s t a r t c u t t i n g back on the o i l p r o d u c t i o n . 

Q. Now, you mentioned something when you were 

t a l k i n g w i t h Mr. H a l l about a 1-percent r e d u c t i o n i n the 

u l t i m a t e recovery from the u n i t as a r e s u l t of t h i s ? 

A. Yes, s i r . 

Q. Can you elaborate on t h a t ? 

A. Yes, we d i d a s i m u l a t i o n of the r e s e r v o i r and ran 

s e v e r a l cases. 

One of the cases was the case t h a t we would l i k e 

t o produce on, and — which shows t h a t the u l t i m a t e 

recovery would be, under t h a t case, an a d d i t i o n a l 1,760,000 

b a r r e l s , which would r e s u l t i n an u l t i m a t e recovery of 

6,865,000 b a r r e l s , which then r e l a t e s back t o t h a t 

percentage t h a t I had mentioned e a r l i e r , which was 3 4-point 

— I b e l i e v e i t was 34.6 percent of the 19.5 m i l l i o n 

b a r r e l s i n place. And so t h a t came from a s i m u l a t i o n 

study. 

We also ran a s i m u l a t i o n where we extended the 

c u r r e n t r a t i o l i m i t f o r another year, and i t r e s u l t e d i n an 

incremental increase, o i l recovery, of 66,450 b a r r e l s . 

So t a k i n g t h a t 66,450 b a r r e l s , d i v i d e d i n t o the 

u l t i m a t e , I came up w i t h .97 percent. That's where t h a t 

less than 1 percent came from. So we ran a s i m u l a t i o n j u s t 
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t o see what the e f f e c t of not i n c r e a s i n g the r a t i o would 

be. 

Q. But t h a t ' s j u s t f o r a one-year p e r i o d , i s n ' t i t ? 

A. Yes, s i r . Yes, s i r . 

Q. So d i d you do a s i m u l a t i o n on l e a v i n g the 

r e s e r v o i r as i t i s now and then do a s i m u l a t i o n based on 

the new GOR? 

A. Well, t h a t ' s -- on the — you mean by i n c r e a s i n g 

i t t o 4000 t o 1? 

Q. Right. 

A. Yes, s i r , t h a t was the case t h a t I was j u s t 

saying t h a t you would recover an a d d i t i o n a l 1,760,000 

b a r r e l s . 

Q. I f you l e f t the GOR as i t i s now? 

A. No, s i r , l e t ' s back up. 

Q. Okay. 

A. I f we increased the GOR t o 4 000 we would recover 

an a d d i t i o n a l 1,760,000 b a r r e l s . I f we leave i t where i t 

i s , we would have a remaining of 1,82 6,000 b a r r e l s . And 

the d i f f e r e n c e between those two i s the 66,000 b a r r e l s . 

Q. Oh, I see, okay. That's over what time p e r i o d , 

Mr. Kahn? 

A. That was a one-year delay i n i n c r e a s i n g the GOR, 

one year being from the end of the year. So i t would 

r e a l l y be — From now i t would be 20 months' delay. I n 
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Q. So i f we increase the GOR t o 4000 t o 1 i n the 

near f u t u r e , I mean, what e f f e c t i s t h a t going t o have 

u l t i m a t e l y on the r e s e r v o i r ? 

A. Well, f i r s t of a l l , i t w i l l , we f e e l from the 

s i m u l a t i o n , reduce the o i l recovery by a small percentage. 

But second of a l l , i t w i l l increase the cash fl o w 

because you won't have t o be s h u t t i n g back the o i l w e l l s . 

So from an economic-analysis standpoint, the present worth 

i s so much greater i n the case where the a l l o w a b l e i s 

increased versus where the allowable i s not increased. 

Q. Did you guys consider going t o anything less than 

4000, maybe 3000, or d i d you guys t h i n k about t h a t ? 

A. Well, you know, l i k e I commented before, i f we 

would have had the depth acreage allowable f o r gas, i t 

would have been equivalent t o about a 3 650 g a s - o i l r a t i o . 

We cut back t o the 2 50, you know, t h a t was decided among 

a l l of the p a r t i c i p a n t s i n the u n i t and the operators of 

the w e l l s outside the u n i t at t h a t time, t o v o l u n t a r i l y 

reduce the allowable from 445 t o 250. 

Q. Standard allowable being 445? 

A. Yes, s i r . 

Q. Okay. 

A. And the standard gas allowable would have been 

890, instead of 500 were we are now. 
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EXAMINER CATANACH: Okay, I've got i t . 

EXAMINATION 

BY MR. JONES: 

Q. Mr. Kahn, I j u s t had a couple of questions. 

F i r s t of a l l , on the r e s e r v o i r l i m i t s o u t l i n e d , I n o t i c e 

you've got some dry holes around i t . Were those the 

str o n g e s t — I n other words, t o d e f i n e the r e s e r v o i r 

l i m i t s , was i t because of poor r e s e r v o i r q u a l i t y or because 

of s t r a t i g r a p h i c pinchout or what? 

A. Okay, we d i d n ' t provide t h i s as an e x h i b i t , 

because i t ' s been provided as an e x h i b i t — 

Q. Okay. 

A. — i n previous hearings, but can I b r i n g you t h i s 

map and then e x p l a i n i t from there? 

Q. Sure. 

MR. HALL: Why don't you i d e n t i f y t h a t f o r the 

record, what we're r e f e r r i n g to? 

THE WITNESS: Okay, t h i s i s what we c a l l the 

hydrocarbon pore map of the Strawn u n i t , and i t shows a l l 

of the d i f f e r e n t t r a c t s i n the u n i t , i t shows the o i l - w a t e r 

contact and i t shows the l i m i t s of the p o r o s i t y i n the 

Strawn. And t h i s has been provided as an e x h i b i t i n 

previous hearings, but I don't r e c a l l what the e x h i b i t 

number was. 

Q. (By Mr. Jones) Okay, i t ' s a s t r u c t u r e — w e l l — 
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A. This doesn't show the s t r u c t u r e , but i t ' s very 

s i m i l a r t o the s t r u c t u r e i n the sense t h a t i t ' s t he pore 

volume. So what you have i f you consider t h i s as a 

s t r u c t u r a l r e p r e s e n t a t i o n , we have a s t r u c t u r a l h i g h here. 

EXAMINER CATANACH: Could you please, Mr. Kahn, 

f o r the record, i d e n t i f y where you're p o i n t i n g to? You say 

you have a s t r u c t u r a l high. This i s i n Section — 

THE WITNESS: Okay, t h a t ' s i n Section 1. And the 

s t r u c t u r a l high would be at the p o i n t of West Lovington-

Strawn Number 7, which i s c u r r e n t l y the gas i n j e c t i o n w e l l . 

Towards the northwest you lose s t r u c t u r e , i t goes 

downdip. This was esta b l i s h e d i n Well Number 19, which i s 

i n Section 33. I t ' s i n the northwest p o r t i o n of Section 

33. I n f a c t , i t was so low t h a t i t s main p o r o s i t y was 

below the o i l - w a t e r contact. 

Q. (By Mr. Jones) So there i s an o i l - w a t e r contact? 

A. Oh, yeah, d e f i n i t e l y . As you can see here, t h i s 

i s where the o i l - w a t e r contact would be on the base of the 

Strawn, t h i s i s where the o i l - w a t e r contact i s on the top 

of the Strawn. 

Q. I s i t a g r a d a t i o n a l contact? 

A. No, i t ' s not. I n f a c t , i t ' s a p r e t t y w e l l -

d e f i n e d contact. 

Q. So the r e s e r v o i r i t s e l f , i s i t o i l - w e t or water-

wet? 
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A. I t ' s probably o i l - w e t . 

Q. I t ' s o i l - w e t , so there's no p o s s i b i l i t y of 

secondary recovery? 

A. Well, we d i d i n v e s t i g a t e , and one of the 

si m u l a t i o n s was a w a t e r - i n j e c t i o n s i m u l a t i o n , but we f e l t 

t h a t the r e l a t i v e p e r m e a b i l i t i e s t h a t we had, and the f a c t 

t h a t i t appeared t o be o i l - w e t , t h a t we would not have 

recovered very much a d d i t i o n a l o i l w i t h water i n j e c t i o n . 

And I be l i e v e t h a t was the reason the o r i g i n a l 

study suggested gas pressure maintenance, r a t h e r than going 

d i r e c t l y t o water i n j e c t i o n a t t h a t time. One of the 

problems, we f e l t l i k e , i n the s i m u l a t i o n was t h a t we would 

convert some of these r e a l l y l o w - s t r u c t u r e w e l l s t h a t have 

most of the good p o r o s i t y i n the water l e g i n t o water-

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

The t r o u b l e w i t h t h a t i s , our best producers are 

o f f s e t t i n g those w e l l s , and we f e l t t h a t premature 

breakthrough would occur and we'd be l o s i n g our best o i l 

producers due t o water breakthrough. 

Q. Okay, t h a t was the g i s t of my questions. I j u s t 

wanted t o ask a r e a l expert on r e s e r v o i r engineering what 

k i n d of a d d i t i o n a l recovery you could get i n the f u t u r e , 

even i f your o i l p r i c e was $3 0 and — 

A. Well, i t ' s possible t h a t a t some l a t e r date, t h a t 

water i n j e c t i o n might be t e s t e d . But we f e e l t h a t 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

premature breakthrough on our good o i l producers was one of 

the r e a l f a c t o r s t h a t caused us not t o consider t h a t any 

f u r t h e r . 

Q. Okay, what about increased d e n s i t y on your wells? 

A. There's such good communication between the 

w e l l s . I n f a c t , i n May of 2001 we shut the e n t i r e f i e l d i n 

f o r a month and ran pressure i n t e r f e r e n c e t e s t s , and t h e r e 

was very good communication between the w e l l s , so we f e l t 

the 40-acre i n f i l l was not j u s t i f i e d . 

I n f a c t , we d i d run a s i m u l a t i o n w i t h d r i l l i n g 

Well Number 22, which would have s t i l l been an 80-acre 

p r o r a t i o n u n i t , but the s i m u l a t i o n showed t h a t Well 22 

would not recover any incremental o i l . 

And we d i d n ' t run a s i m u l a t i o n t r y i n g some other 

l o c a t i o n where i t looks l i k e i t could be another l e g i t i m a t e 

8 0-acre p r o r a t e d u n i t , because we f e l t l i k e w i t h as good a 

communication as there i s , t h a t a d d i t i o n a l w e l l s a t t h i s 

time would not recover enough incremental o i l t o j u s t i f y 

t he cost. 

MR. JONES: Okay. Thank you, Mr. Kahn. That's 

a l l the questions I have. 

EXAMINER CATANACH: Okay, I t h i n k t h a t ' s a l l the 

questions we have of t h i s witness. 

Anything f u r t h e r , Mr. Hall? 

MR. HALL: No, Mr. H a l l . 
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EXAMINER CATANACH: There b e i n g n o t h i n g f u r t h e r , 

Case 12,850 w i l l be t a k e n under advisement. 

(Thereupon, t h e s e p r o c e e d i n g s were c o n c l u d e d a t 

9:03 a.m.) 

•k * * 
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