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WHEREUPON, the f o l l o w i n g proceedings were had a t 

2:08 p.m.: 

EXAMINER STOGNER: This hearing w i l l come t o 

order. 

At t h i s time I'm going t o c a l l , on the top of 

page 2, Case Number 11,493. 

MR. CARROLL: A p p l i c a t i o n of Bon n e v i l l e Fuels 

Corporation f o r pool c o n t r a c t i o n , pool c r e a t i o n , and 

s p e c i a l pool r u l e s , Lea County, New Mexico. 

EXAMINER STOGNER: At t h i s time I ' l l c a l l f o r 

appearances. 

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

Wi l l i a m F. Carr w i t h the Santa Fe law f i r m Campbell, Carr, 

Berge and Sheridan. 

We represent Bonneville Fuels Corporation, and I 

have two witnesses. 

EXAMINER STOGNER: Are there any other 

appearances i n t h i s matter? 

W i l l both witnesses please stand t o be sworn a t 

t h i s time? 

(Thereupon, the witnesses were sworn.) 

EXAMINER STOGNER: Mr. Carr? 
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BOB KOZAREK, 

the witness h e r e i n , a f t e r having been f i r s t d uly 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. CARR: 

Q. Would you s t a t e your name f o r the record, please? 

A. Bob Kozarek, K-o-z-a-r-e-k. 

Q. Mr. Kozarek, where do you reside? 

A. Denver, Colorado. 

Q. By whom are you employed? 

A. Bonneville Fuels, as a senior g e o l o g i s t . 

Q. Have you pr e v i o u s l y t e s t i f i e d before the New 

Mexico O i l Conservation Division? 

A. Yes, I have. 

Q. And a t the time of t h a t testimony, were your 

c r e d e n t i a l s as an expert witness i n petroleum geology 

accepted and made a matter of record? 

A. Yes, they were. 

Q. 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 f i l e d i n 

t h i s case on behalf of Bonneville Fuels Corporation? 

A. Yes, I am. 

Q. And have you made a g e o l o g i c a l study of the area 

surrounding the South Humble City-Strawn O i l Pool? 

A. Yes, I have. 

Q. Are you prepared t o present the r e s u l t s of t h a t 
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study to Mr. Stogner today? 

A. Yes, I am. 

MR. CARR: Are the witness's q u a l i f i c a t i o n s 

acceptable? 

EXAMINER STOGNER: They are. 

Q. (By Mr. Carr) Mr. Kozarek, could you b r i e f l y 

summarize f o r Mr. Stogner what Bonneville seeks w i t h t h i s 

A p p l i c a t i o n ? 

A. Bonneville requests from the OCD a c o n t r a c t i o n of 

the South Humble City-Strawn O i l Pool, c r e a t i o n of a new 

pool f o r the production of hydrocarbons from the Strawn 

fo r m a t i o n , and promulgation of s p e c i a l pool r u l e s and 

r e g u l a t i o n s f o r t h i s pool, which provide f o r 80-acre 

spacing or p r o r a t i o n u n i t s , s p e c i a l w e l l - l o c a t i o n 

requirements, s p e c i a l depth bracket allowable p r o v i s i o n s , 

and a s p e c i a l g a s - o i l r a t i o f o r the pool of 8000 cubic f e e t 

of gas f o r each b a r r e l of o i l produced. 

Q. Mr. Kozarek, could you review f o r the Examiner 

the c u r r e n t r u l e s t h a t govern development of the South 

Humble City-Strawn O i l Pool? 

A. There are sp e c i a l pool r u l e s t h a t p r o v ide, among 

other t h i n g s , an 80-acre spacing which would provide f o r 

e i t h e r laydown or standup 80-acre u n i t s , e i t h e r the n o r t h 

h a l f , the south h a l f , the east h a l f or the west h a l f of the 

qua r t e r s e c t i o n , and there's a depth-bracket allowable of 
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445 b a r r e l s of o i l per day per 80-acre spacing u n i t . 

Q. So b a s i c a l l y what we're doing i s seeking the 

c o n t r a c t i o n of a — out, of a c e r t a i n p o r t i o n of the South 

Humble City-Strawn O i l Pool? 

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

Q. And we're asking t h a t t h a t acreage be e s t a b l i s h e d 

as a new pool f o r production from the Strawn? 

A. Correct. 

Q. We're also asking t h a t 80-acre spacing, the w e l l -

l o c a t i o n requirements and the depth bracket allowable t h a t 

had been a p p l i c a b l e i n the South Humble City-Strawn also 

remain a p p l i c a b l e t o the development of the new p o o l ; i s 

t h a t r i g h t ? 

A. Yes, t h a t ' s c o r r e c t . 

Q. I n f a c t , there has been development i n t h i s 

proposed pool under those r u l e s t o date; i s n ' t t h a t — 

A. Yes, there have been. 

Q. A l l r i g h t . Let's go t o the e x h i b i t s you've 

prepared f o r the hearing. But f i r s t , could you j u s t 

e x p l a i n t o the Examiner when the South Humble C i t y Strawn 

Pool was created? 

A. March 1, 1982, and t h a t was Order Number R-6913. 

Q. Let's go t o Bonneville E x h i b i t Number 1, the land 

map. Would you i d e n t i f y and review t h a t f o r the Examiner? 

A. Yes, t h i s E x h i b i t Number 1 i s a land map t h a t 
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shows a l l the w e l l spots w i t h i n the South Humble C i t y Pool 

area, which i s i n Township 17 South, Range 37 East, Lea 

County, New Mexico. 

I t has the operators of a l l the c u r r e n t l y 

producing w e l l s w i t h i n the u n i t l i s t e d , and i t shows the — 

i n the even-dashed o u t l i n e i t shows the e x i s t i n g South 

Humble City-Strawn Pool, which i s the l a r g e r u n i t t h a t ' s 

shown on t h i s map, t h a t incorporates the south h a l f of 

Section 12, the n o r t h h a l f of 13, and southwest q u a r t e r of 

13, and a l l of Section 14. 

And then also w i t h the i n t e r m i t t e n t dashed 

p a t t e r n i t shows the proposed Southwest Humble City-Upper 

Strawn O i l Pool, which would include the west h a l f of 14, 

the southeast quarter of 14, and the west h a l f , southwest, 

of Section 13. 

Q. Let's now go t o your p o r o s i t y map, E x h i b i t Number 

2. Would you review t h i s f o r Mr. Stogner? 

A. Yes. This i s a summation of the p o r o s i t y f e e t of 

the upper Strawn limestone i n the South Humble C i t y Pool, 

the e x i s t i n g and the proposed Southwest Humble C i t y Pool. 

I t ' s k i n d of easy t o t e l l the d i f f e r e n c e between 

t h a t p a r t which was — 3-D seismic was used on and t h a t 

p a r t which was j u s t subsurface i n f o r m a t i o n , the p a r t w i t h 

a l l the s q u i g g l i e s , or the p a r t where we used the 3-D 

seismic. 
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And the summation of the p o r o s i t y f e e t was used 

— we used a 4-percent net p o r o s i t y c u t o f f . The p o r o s i t y 

was c a l c u l a t e d every two f e e t and then summated, and 

there's a contour i n t e r v a l of fo u r . 

For example, a t the L o t t i e York Number 3 

l o c a t i o n , we had a value of 20.5. That would be eq u i v a l e n t 

t o 20.5 f e e t of 100-percent p o r o s i t y , or 205 f e e t of 

average 10-percent p o r o s i t y . 

Q. And t h a t was i n the northeast of the southwest of 

14; i s t h a t correct? 

A. Correct. These — The upper Strawn i n t h i s area 

are f o r a m i n i f e r a l a l g a l mounds, and what t h i s shows i s t h a t 

t h e r e are a number of d i s c r e t e — l a t e r a l l y d i s c r e t e and 

separate mounds which each create t h e i r own o i l p o o l . 

Q. I f we look a t t h i s e x h i b i t , then, you have been 

able t o map the i n d i v i d u a l mound t h a t you're proposing t o 

inc l u d e i n the new pool, and t h a t ' s the mound t h a t extends 

across the south h a l f ? 

A. Correct, t h a t would be i n the south h a l f of 

Section 14, and going i n t o the west h a l f , southwest, 

p r i m a r i l y , of Section 13, and includes, as f a r as producing 

w e l l s , i t includes the Yates Number 1 Bureaucrat, our 

L o t t i e York Number 1, 2 and 3 w e l l s , and the N o r r i s Number 

4 w e l l , and then an edge w e l l , the N o r r i s Number 1, which 

was a — a c t u a l l y a lower Strawn sand producer. 
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Q. Mr. Kozarek, l e t ' s go t o the northwest-southeast 

c r o s s - s e c t i o n , E x h i b i t Number 3. 

A. Okay. 

Q. Would you review t h a t f o r Mr. Stogner? 

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

t h a t goes through the proposed Southwest Humble City-Upper 

Strawn Pool. 

As you can see, there's a l o c a t o r map on the 

lower l e f t corner, and the cross-section A-A' i s b a s i c a l l y 

a west-to-east cross-section and incorporates a l l the w e l l s 

t h a t are w i t h i n the Southwest Humble City-Upper Strawn 

Pool, and then an edge w e l l and a w e l l which we f e e l i s not 

p a r t of the same pool. 

I f we look a t the — s t a r t w i t h the dryhole on 

the — t o the west, the f a r l e f t , the AnSon Number 1-15 

[ s i c ] Shipp — Well, I ' d l i k e t o also p o i n t out t h a t t h i s 

i s a s t r a t i g r a p h i c cross-section, and i t ' s hung from the 

top of the lower Strawn sand, and i t was hung i n t h i s 

f a s h i o n so t h a t we could see the growth of t h i s mound 

i n t e r v a l , t h i s upper Strawn mound i n t e r v a l . 

And i f you were t o j u s t k i n d of t r a c e w i t h your 

f i n g e r the distance, the thickness between the datum, the 

lower Strawn sand and the top of the Strawn, y o u ' l l see 

t h a t there's considerable t h i c k e n i n g and t h i n n i n g of t h a t 

i n t e r v a l . 
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Coincidental with that thickening, when i t ' s 

t h i c k we also get t o be — t h a t ' s where the p o r o s i t y 

development occurs also. 

But i f we s t a r t a t the Anson Number 1 Shipp, we 

see a r e l a t i v e l y t h i n upper Strawn development, and t i g h t . 

We go t o the Yates Number 1 Bureaucrat, and we've 

thickened t h a t i n t e r v a l considerably, and we s t a r t t o get a 

c e r t a i n amount of p o r o s i t y development i n the upper p a r t of 

the s e c t i o n i n t h a t wellbore. 

Then from there t o the L o t t i e York Number 3 w e l l , 

which has — i t ' s probably as t h i c k of a s e c t i o n of upper 

Strawn as i s present i n t h i s area. 

And you can see t h a t not only i s the o v e r a l l 

s e c t i o n t h i c k , but there's a considerable amount of 

p o r o s i t y . I t would be — On the r i g h t - h a n d t r a c k on the 

neutron d e n s i t y p o r o s i t y l o g , the center l i n e i s 10 

percent, so you can see t h a t we have a l o t of p o r o s i t y 

g r e a t e r than 10 percent. 

I ' d also l i k e t o p o i n t out t h a t we p a i d s p e c i a l 

a t t e n t i o n t o the upper p a r t of t h i s s e c t i o n , and i f you 

look a t the response of the neutron d e n s i t y curves t h e r e , 

you can see q u i t e a b i t of separation between the neutron 

and the d e n s i t y , the density reading higher than the 

neutron, which i s i n d i c a t i v e of gas e f f e c t . And we went t o 

pains t o stay away from t h a t p a r t t o — p a r t of the 
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s e c t i o n , i n order t o keep our gas product i o n down as low as 

we p o s s i b l y could. 

Q. That's why the p e r f o r a t i o n s on t h i s e x h i b i t are 

shown as low as they are — 

A. Correct. 

Q. — i n the i n t e r v a l ? 

A. Correct. 

From t h a t w e l l , we go t o a w e l l t h a t ' s s t i l l w e l l 

w i t h i n the mound, but not q u i t e as t h i c k , and you can see 

t h a t i t ' s — the Strawn has thinned down and the p o r o s i t y 

i s not q u i t e as great e i t h e r . 

Back up t o the discovery w e l l f o r the f i e l d , the 

L o t t i e York Number 1 w e l l , and t h a t i s a very comparable 

w e l l t o the L o t t i e York Number 3. 

Then t o the N o r r i s Number 4 w e l l t h a t we had j u s t 

r e c e n t l y completed. When t h i s cross-section was done, we 

d i d n ' t have an IP f o r i t , but i t was approximately 107 

b a r r e l s of o i l per day and 14 0 MCF of gas. 

Once again, t h i s i s a r e l a t i v e l y t h i c k w e l l w i t h 

good p o r o s i t y s e c t i o n , and also note again t h a t t h e r e i s a 

f a i r amount of spread between the neutron and the d e n s i t y 

p o r o s i t y curves, which i s i n d i c a t i v e of gas — a f a c t o r , 

gas cap i n t h i s area, and t h a t we once again concentrated 

on g e t t i n g our p e r f o r a t i o n s as low as we p o s s i b l y could i n 

the upper Strawn i n t e r v a l , the upper Strawn s e c t i o n . 
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Then f i n a l l y t o the N o r r i s Number 2 w e l l , which 

has several l i n e s of evidence t h a t i t i s not p a r t of the 

same pool as the L o t t i e Yorks 1, 2 and 3 and the N o r r i s 4. 

One i s a core study t h a t was done which i n d i c a t e s 

t h a t t h i s i s p a r t of t a l u s — d i s t a l t a l u s slope d e p o s i t , 

t h a t i s , t h a t these mounds were a c t i v e l y growing, and then 

as they grew, w i t h the wave energy, p a r t s of them would 

break o f f and then f a l l down the slope, and t h a t t h i s was 

more — t h i s was a product of t h i s growth t h a t occurred 

over i n t h i s mound. But r e a l l y i t wasn't growth i n t h i s 

area, i t was more of a t r a n s p o r t a t i o n process t h a t was 

inv o l v e d . These were a l l formed more or less i n place, and 

these were t r a n s p o r t e d down the slope somewhat. 

A d d i t i o n a l l y , we have pressure data which 

i n d i c a t e s t h a t these two are i n much d i f f e r e n t pressure 

regimes, the N o r r i s 2, from any of the other L o t t i e York 

w e l l s or the N o r r i s Number 4 w e l l . 

Q. A l l r i g h t , l e t ' s go t o E x h i b i t Number 4. This i s 

also a s t r a t i g r a p h i c cross-section, i s i t not? 

A. Correct, i t ' s a north-south s t r a t i g r a p h i c cross 

s e c t i o n . Once again the datum i s the top of the lower 

Strawn sand, and t h i s i s — the other was l o n g i t u d i n a l ; 

t h i s would be a x i a l , and i t goes d i r e c t l y across t o upper 

Strawn a l g a l f o r a m i n i f e r a l mounds. 

We have a hole i n i t ? 
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EXAMINER STOGNER: We have a d r i l l i n g r i g — 

THE WITNESS: We've got p l e n t y of others. 

EXAMINER STOGNER: — on the Lea Farms Number 2. 

THE WITNESS: I don't t h i n k we need t o worry 

about e x t r a s . 

Q. (By Mr. Carr) Please go ahead. 

A. Okay. This cross-section, B-B', south t o n o r t h , 

shows — i t has the same features as we saw i n the other, 

except i t ' s now c u t t i n g perpendicular t o the long a x i s of 

these mounds, and so we're going up and over them i n a 

sh o r t distance, a much shorter distance than we saw i n the 

other d i r e c t i o n . 

S t a r t i n g w i t h the Inexco Number 1 Dougherty w e l l , 

we have a t h i n , t i g h t upper Strawn s e c t i o n . 

Back t o the L o t t i e York Number 1, once again a 

t h i c k porous mound w e l l . 

To a c r i t i c a l w e l l , the N o r r i s Number 1, which i s 

r e l a t i v e l y t h i n but d i d have a l i t t l e b i t of p o r o s i t y 

development i n i t . I t ' s shown as an abandoned w e l l . This 

w e l l never was productive or capable of pro d u c t i o n out of 

the upper Strawn. I t was a lower Strawn sand producer. 

And then f u r t h e r t o another dryhole, the Inexco 

Number 1 Lea Farms, r e l a t i v e l y t h i n and t i g h t upper Strawn 

f a c i e s . 

And then back up t o the Lea Farms Number 2, 
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t h i c k e r , some p o r o s i t y development w i t h i n i t . 

And i t may be i n t e r e s t i n g t o note t h a t i f you see 

the d i f f e r e n c e between the L o t t i e York Number 1 where we 

have p o r o s i t y development from e s s e n t i a l l y the top of the 

lower Strawn throughout t h a t upper — excuse me, from the 

top of the upper Strawn se c t i o n on down, we don't have t h a t 

same s i t u a t i o n i n the Lea Farms Number 2. There's a f a i r 

amount of t i g h t upper Strawn rock before we get t o the 

porous r e s e r v o i r rock. That, t o me, may i n d i c a t e t h a t 

t h e r e are two d i f f e r e n t mound f a c i e s t h a t are developed 

w i t h i n t h i s area. The one t o the south, where the L o t t i e 

York Number 1 i s , may have been more a c t i v e l y developing. 

And then j u s t from t h a t w e l l t o another t i g h t 

w e l l , the Lea Farms Number 3. 

But the important t h i n g i s , the N o r r i s Number 1 

and the Lea Farms Number 2, there's a gap of several 

thousand f e e t , w i t h t i g h t upper Strawn — t i g h t and t h i n 

upper Strawn f a c i e s . That's not mound; i t ' s an intermound 

f a c i e s t h e r e . So i t gives c r e d i b i l i t y on the subsurface t o 

the — what we're seeing on the 3-D seismic and what Mr. 

Schwering w i l l l a t e r support w i t h engineering evidence t h a t 

these are indeed two separate mounds. 

Q. Mr. Kozarek, what conclusions have you reached 

from your g e o l o g i c a l study of t h i s p o r t i o n of the Strawn 

formation? 
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A. That there are several d i s c r e t e i n d i v i d u a l 

mounds, upper Strawn mounds, t h a t are present i n t h i s area, 

and t h a t they would then be separate — as w e l l as separate 

mounds, they are also separate sources of supply. 

Q. From a g e o l o g i c a l p o i n t of view, i s the area t h a t 

B o n neville i s proposing be contracted from one pool and 

created as another, i s t h a t area a separate and d i s t i n c t 

r e s e r v o i r ? 

A. Yes, i t i s . The proposed Southwest Humble C i t y 

Pool has geologic, geophysical and engineering evidence t o 

i n d i c a t e t h a t i t i s a separate and d i s t i n c t pool from the 

remainder of the South Humble C i t y Strawn Pool. 

Q. I s Bonneville E x h i b i t Number 9 an a f f i d a v i t 

c o n f i r m i n g t h a t n o t i c e of t h i s A p p l i c a t i o n has been 

provided t o a l l a f f e c t e d i n t e r e s t owners, as r e q u i r e d by 

O i l Conservation D i v i s i o n Rules? 

A. Yes, i t i s . 

Q. And t o whom was n o t i c e provided? 

A. To a l l operators i n the pool, t o a l l operators of 

Strawn w e l l s outside the pool but w i t h i n a m i l e t h e r e o f , 

and a l l unleased mineral owners i n the pool. 

Q. W i l l Bonneville Fuels Corporation c a l l an 

engineering witness t o review t h a t p o r t i o n of the case? 

A. Yes, we w i l l . 

Q. Were E x h i b i t s 1 through 4 and 9 e i t h e r prepared 
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by you or compiled a t your d i r e c t i o n ? 

A. Yes, they were. 

MR. CARR: At t h i s time, Mr. Stogner, we would 

move the admission i n t o evidence of Bonneville E x h i b i t s 

Numbers 1 through 4 and 9. 

EXAMINER STOGNER: E x h i b i t s 1 through 4 and — 

what d i d you say about Number 9? 

MR. CARR: And 9 

EXAMINER STOGNER: — and 9, w i l l be admitted 

i n t o evidence a t t h i s time. 

MR. CARR: That concludes my d i r e c t examination 

of Mr. Kozarek. 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Let's see, a couple of t h i n g s . I want t o r e f e r 

t o E x h i b i t Number 1. 

A. Okay. 

Q. And also your cross-sections. The two main pods, 

i f you w i l l , and I ' l l c a l l the South Humble C i t y — 

A. Would t h a t be E x h i b i t Number 2, the cph map? 

Q. Yes, I'm sorr y , yes. 

A. Okay, t h a t ' s f i n e , no problem. 

Q. Number 2, I apologize. 

You've e s s e n t i a l l y separated these two pods here. 

And when I say "pods" the one up t o the n o r t h , i n most of 
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Section 13 — 

A. Correct. 

Q. — where e s s e n t i a l l y the c u r r e n t South Humble 

City-Strawn, and then the other pod down toward the south 

t h a t takes i n the south p a r t of 14 and the southwest 

q u a r t e r of 13 — does t h a t break i n between or t h a t space 

i n between or the impermeable area, i f you w i l l , between 

those two, does t h a t show up i n your 3-D seismic? 

A. There are some — There's room f o r l a t i t u d e on 

the i n t e r p r e t a t i o n of the seismic i n t h a t area. C e r t a i n l y 

from a t l e a s t — from a l i t t l e b i t w i t h i n the s e c t i o n l i n e , 

and then west of the r e , i t i s . 

As we get back t o the east, the d e f i n i t i o n gets a 

l i t t l e b i t f u z z i e r . I t ' s what — I t ' s a r e s u l t of the f a c t 

t h a t the o v e r a l l Strawn — the seismic i s a c t u a l l y seeing 

the e n t i r e Strawn i n t e r v a l from the top of the Strawn t o 

the top of the Atoka. And as we go t o the east, the lower 

Strawn sand i s t h i c k e n i n g , and we have not been able t o 

back t h a t response of the lower Strawn t h i c k e n i n g out of 

what we see as — f o r the e n t i r e isochron, or the e n t i r e 

i n t e r v a l of the Strawn i n t h i s area. 

So we haven't been able t o resolve i t , but you 

can see t h a t we have good evidence f o r , a t the N o r r i s 

Number 1, and then the N o r r i s Number 3 w e l l , which i s the 

dryhole t h a t ' s i n the southeast — excuse me, the northwest 
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of the southeast of Section 13, i s also a t h i n , t i g h t upper 

Strawn w e l l . 

So we do lack a l i t t l e b i t of evidence f o r t h a t 

i n t h e r e , but we f e e l l i k e i t ' s p r e t t y w e l l borne out by 

the seismic evidence. 

And then we use the core data t h a t we had t o 

separate out the proposed southwest Humble C i t y Pool, 

t h a t ' s — i n the L o t t i e York w e l l s and the N o r r i s Number 4 

w e l l , from the N o r r i s Number 2 w e l l . 

Q. Okay. Now, the cores were from which wells? 

A. We had cores from the — core data from the 

L o t t i e York Number 1, which i s the discovery w e l l , and the 

Number 2, and — Excuse me, we d i d not have i t from the 1, 

we had i t from the L o t t i e York Number 2 and the N o r r i s 

Number 2. 

And they showed d i s t i n c t l y d i f f e r e n t d e p o s i t i o n a l 

environments, one being p a r t of t h i s mound, which was 

a c t i v e l y a c c r e t i n g , growing up from the sea f l o o r , and 

another one, the N o r r i s 2, would show t h a t i t was d e b r i s 

t h a t had been broken o f f t h i s a c t i v e l y a c c r e t i n g mound and 

then c a r r i e d downslope and deposited i n the l o c a t i o n of the 

N o r r i s Number 2. 

Q. Did you have p r i v y t o a core i n the no r t h e r n 

p o r t i o n or i n the South Humble-Strawn Pool? 

A. Yes. Now, I can't r e c a l l offhand i f i t ' s the Lea 
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Farms or the Ashland Federal, though, but one of those two 

producing w e l l s t h a t i s i n the n o r t h h a l f of 13 or 14. 

Q. And both of those w e l l s were i n the Reef? 

A. D e f i n i t e l y i n the mound f a c i e s , r i g h t . The Reef 

or mound f a c i e s . 

Q. Could you t e l l by your i n v e s t i g a t i o n i f the two 

pods were formed about the same time period? Well, 

obviously they were, but i d e n t i c a l time periods or one a 

l i t t l e b i t afterwards 

A. I t h i n k they're p r e t t y much — You can't e x a c t l y 

t e l l t h a t from the core, but from the other subsurface 

s t u d i e s t h a t I've done, I've zoned out t h i s i n t e r v a l and 

ther e are a t l e a s t three d i s t i n c t phases of mound 

development. 

But the one t h a t i s present i n the Lea Farms 

Number 2 was also a c t i v e i n the — f o r instance, the L o t t i e 

York Number 1, a t more or less the same time. 

Q. Now, I n o t i c e on a couple of instances i n the 

cro s s - s e c t i o n — I'm lo o k i n g a t B-B', over toward the l e f t -

hand si d e , and the second w e l l , t h a t ' s t h a t B o n n e v i l l e 

Fuels Corporation L o t t i e York Number 1 — 

A. Got i t . 

Q. — you have the main body, and then underneath i t 

there's a smaller — 

A. There i s a small p o r o s i t y development t h e r e , and 
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we've speculated on t h a t , and we kept t h i n k i n g we'd 

probably see i t , and — where we had a r e a l l y hot seismic 

response, l i k e on the L o t t i e York Number 3, and we have not 

seen i t i n any other wellbore or r e a l l y f o r — t o my 

knowledge, any wellbore w i t h i n t h i s township. And there's 

some production t o the n o r t h up i n the Shipp f i e l d . I 

haven't seen i t up there e i t h e r . 

So i t ' s k i n d of enigmatic. I t might j u s t be a 

l i t t l e l o c a l — or r e a l l o c a l . I t does not map outside the 

immediate v i c i n i t y of the L o t t i e York Number 1, and we 

don't t h i n k i t i s necessarily p a r t of the o i l column t h a t ' s 

present i n the L o t t i e York Number 1 e i t h e r . 

EXAMINER STOGNER: Okay. I have no other 

questions of t h i s witness. 

MR. CARR: That concludes our p r e s e n t a t i o n w i t h 

t h i s witness. 

At t h i s time we c a l l Mr. Bob Schwering 

(Off the record) 

MR. CARR: Mr. Stogner, as we go through the 

engineering p r e s e n t a t i o n , you might want t o keep t h a t 

p o r o s i t y map out because we're going t o be r e l a t i n g back t o 

t h a t . 

EXAMINER STOGNER: E x h i b i t Number 2 i s what 

you're r e f e r r i n g to? 

MR. CARR: Yes, s i r . Yes, s i r . 
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ROBERT A. SCHWERING. 

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. CARR: 

Q. Would you s t a t e your name f o r the record, please? 

A. My name i s Robert A. Schwering. 

Q. Where do you reside? 

A. I l i v e i n Golden, Colorado. 

Q. By whom are you employed? 

A. I'm employed by the Bonneville Fuels Corporation. 

Q. And what i s your c u r r e n t p o s i t i o n w i t h B o n neville 

Fuels Corporation? 

A. I am operations manager f o r the south area. 

Q. Are you a geologist? 

A. No, s i r . 

Q. You're a petroleum engineer? 

A. I am a petroleum engineer. 

Q. Have you pr e v i o u s l y t e s t i f i e d before the New 

Mexico O i l Conservation Division? 

A. No, s i r , I have not. 

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

background? 

A. I graduated from the New Mexico School of Mines, 

I n s t i t u t e of Mining and Technology i n 1980 — 1981. I was 
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a cum laude graduate t h a t year. 

Q. While w i t h the School of Mines, d i d you also 

teach c e r t a i n classes? 

A. Yes, s i r , I taught mud lab. 

Q. Would you review your work experience f o r Mr. 

Stogner, please? 

A. Yes, s i r , from June of 1981 u n t i l the end of 

1991, I worked 11 years f o r the Arco — 10 1/2 years f o r 

the Arco O i l and Gas Company i n a p o s i t i o n as e i t h e r a 

d r i l l i n g engineer or a d r i l l i n g foreman, f i e l d supervisor. 

Subsequent t o t h a t , f o r 3 1/2 years, I was a 

cons u l t a n t i n Colorado. 

Subsequent t o t h a t , I have worked f o r the 

Bonneville Fuels Corporation f o r a per i o d of about a year 

and t h r e e q u a r t e r s . 

Q. Are you a r e g i s t e r e d petroleum engineer? 

A. Yes, s i r , I received my li c e n s e i n 1992 i n the 

State of Colorado and my number i s 2 3108. 

Q. 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 f i l e d i n 

t h i s case on behalf of Bonneville Fuels Corporation? 

A. Yes, s i r , I am. 

Q. Have you made an engineering study of the area 

surrounding the South Humble City-Strawn O i l Pool? 

A. Yes, s i r , the engineering study I have performed 

has been focused p r i m a r i l y on what we are c a l l i n g the 

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 

24 

Southwest Humble City-Upper Strawn Formation Pool. 

Q. And are you prepared t o present the r e s u l t s of 

t h a t study t o Mr. Stogner? 

A. Yes, s i r , I am. 

MR. CARR: Mr. Stogner, we tender Mr. Schwering 

as an expert i n petroleum engineering. 

EXAMINER STOGNER: You graduated what, cum laude? 

THE WITNESS: (Nods) 

EXAMINER STOGNER: Well, I don't remember much of 

t h a t now, Mr. Schwering. I guess I j u s t graduated t h a t 

same time. 

THE WITNESS: Well, I wasn't t h e r e , i n f a c t . I 

was i n an i n t e r v i e w . 

EXAMINER STOGNER: Well, t h a t ' s probably why I 

d i d n ' t remember i t . 

So q u a l i f i e d . 

MR. CARR: We would note t h a t Mr. Schwering also 

i n h i s career as an i n s t r u c t o r , i n s t r u c t e d Mr. Catanach, 

and we're not — 

EXAMINER STOGNER: We won't hold t h a t against 

him. He's s t i l l an expert witness, Mr. Carr. 

Q. (By Mr. Carr) Mr. Schwering, have you prepared 

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

A. I t h i n k I have. 

Q. Could you r e f e r t o what's been marked as 
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Bon n e v i l l e E x h i b i t Number 5, i d e n t i f y t h a t and review i t 

f o r the Examiner? 

A. Yes, s i r , I prepared E x h i b i t Number 5, which i s a 

c u r r e n t r e s e r v o i r survey, r e s e r v o i r pressure survey, i n the 

v i c i n i t y of the proposed Southwest Humble C i t y Pool. The 

r e s e r v o i r survey was conducted on w e l l s t h a t are operated 

by the Bonneville Fuels Corporation. 

The Lea Farms Number 2 w e l l was shut i n from 

3-4-96 t o 3-11-96, and i t had a P*, or pseudo-ultimate 

r e s e r v o i r pressure, of approximately 391 p . s . i . a . 

The N o r r i s Number 2 was the next w e l l we t e s t e d . 

I t had a pseudo-ultimate r e s e r v o i r pressure of 192 p . s . i . a . 

on a seven-day t e s t conducted between March the 4th and 

March the 11th of t h i s year. 

Subsequent t o t h a t , and as soon as we had 

f i n i s h e d completion operations on the new N o r r i s Number 4 

w e l l , we shut i n the proposed Southwest Humble C i t y f i e l d , 

t he p a r t t h a t we c o n t r o l and produce, and obtained some 

pressure data i n t h a t f i e l d . 

The buildup on the N o r r i s Number 4, a brand-new 

w e l l a t the east end of our r e s e r v o i r , or our easternmost 

w e l l i n t h a t r e s e r v o i r , b u i l t up t o a P* of 1160 p . s . i . a . 

and a c t u a l l y broke over i n l a t e time, which i n d i c a t e s t h a t 

t h i s may i n f a c t be a r e a l good estimate of the r e s e r v o i r 

pressure. The other P*'s are probably high estimates of 
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r e s e r v o i r pressures, because they had not b u i l t up t o the 

p o i n t where they broke over. 

The L o t t i e York Number 3 i n d i c a t e d a P* of 

approximately 1240 p.s.i.a. on a 7-day buildup. On the 

L o t t i e York Number 1 — and t h a t w e l l , by the way, the 

L o t t i e York Number 3, i s a t the west end of the r e s e r v o i r , 

and those two w e l l s , the maximum pressures they achieved 

d u r i n g buildup and the P*'s they achieved are both w i t h i n 

10 percent of each other, and they're a t the east and west 

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

The L o t t i e York Number 1 L o t t i e York Number 2, I 

shot f l u i d l e v e l s on those w e l l s on the 25th of March, 

1996, and c a l c u l a t e d the maximum pressure i n those w e l l s . 

The L o t t i e York Number 1 had b u i l t up t o 1178 p . s . i . a . , as 

near as I could c a l c u l a t e , o f f the f l u i d l e v e l . And the 

L o t t i e York Number 2 had b u i l t up t o 1027 p . s . i . a . 

I ' d l i k e t o note t h a t the L o t t i e York Number 2 i s 

s t i l l b u i l d i n g a t about 30 p . s . i . per day, and t h a t t h a t 

w e l l has the l e a s t p e r m e a b i l i t y of any of the w e l l s we have 

i n the r e s e r v o i r , and consequently, you would expect i t t o 

b u i l d up slower than the other w e l l s . 

That concluded the seven-day s h u t - i n t h a t we run 

i n the f i e l d t o determine what the r e s e r v o i r pressure might 

be. 

At t h i s time, I ' d l i k e t o d e t a i l the s i g n i f i c a n t 
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engineering conclusions I can draw from the data. 

The f i r s t conclusion, and the most s i g n i f i c a n t , 

i s t h a t the proposed Southwest Humble City-Upper Strawn 

Formation Pool i s a h y d r a u l i c a l l y d i s t i n c t r e s e r v o i r w i t h 

an average r e s e r v o i r pressure of approximately 1160 t o 1250 

p . s . i . 

The four w e l l s i n t h i s pool t h a t are operated by 

BFC are w e l l connected h y d r a u l i c a l l y . The maximum buil d u p 

pressure a t the L o t t i e York Number 3 i s w i t h i n 10 percent 

of the buildup pressure i n the N o r r i s 4, even though these 

w e l l s are a t opposite ends of the r e s e r v o i r . 

The two w e l l s evaluated outside the pool are i n 

s t r u c t u r a l l y d i s t i n c t r e s e r v o i r s which are h y d r a u l i c a l l y 

disconnected from t h i s pool. The N o r r i s Number 2 r e s e r v o i r 

pod has a P* of approximately 185 p . s . i . , and the Lea Farms 

has a P* of approximately 385 p . s . i . And Mr. Stogner, I 

b e l i e v e I got my a's and g's crossed up w i t h the word 

processor t h e r e . 

Item number 4, the clos e r p r o x i m i t y — Or 

conclusion number 4 i s , the clos e r p r o x i m i t y of the N o r r i s 

Number 2 w e l l t o the proposed Southwest Humble City-Strawn 

Pool, along w i t h the lower pressure of t h a t r e s e r v o i r pod, 

supports the assumption t h a t these r e s e r v o i r s , being the 

r e s e r v o i r pods i n the South Humble C i t y , are h y d r a u l i c a l l y 

d i s t i n c t from the r e s e r v o i r pod which we c h a r a c t e r i z e as 
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the Southwest Humble C i t y Pool. 

Q. And i n reaching those conclusions, you've used 

standard and accepted engineering c a l c u l a t i o n s , have you 

not? 

A. Yes, s i r , I used the semi-log a n a l y s i s techniques 

out of Robert C. Earlougher's book, Advances i n N e l l Test 

A n a l y s i s, which i s the i n d u s t r y standard. 

I would l i k e a t t h i s time t o comment t h a t i f i t ' s 

so desired by the NMOCD and they need t o look a t the 

b u i l d u p analyses, t h a t I w i l l make copies of t h a t a v a i l a b l e 

as soon as t h i s hearing i s ended, i f t h a t ' s your d i r e c t i o n . 

EXAMINER STOGNER: So noted, but a t t h i s time I 

don't b e l i e v e so. 

THE WITNESS: A l l r i g h t . 

Q. (By Mr. Carr) Mr. Schwering, l e t ' s take a look 

a t the boundary c a l c u l a t i o n s now, and I would ask you t o 

review your E x h i b i t Number 6 f o r the Examiner. 

A. Yes, s i r . E x h i b i t Number 6 i s the r e s e r v o i r 

boundary c o n f i r m a t i o n t h a t we got out of c e r t a i n w e l l t e s t s 

which I d i d analysis on. 

These w e l l t e s t s — What you're l o o k i n g f o r 

t h e r e , Mr. Examiner, i s , i n the l a t e time i n the b u i l d u p , 

on a semi-log p l o t , y o u ' l l get a slope doubling. From more 

or less a l i n e a r slope w i t h so many p . s . i . per c y c l e , you 

w i l l get about a doubling i n the slope, and t h a t w i l l 

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 

29 

provide you a way t o c a l c u l a t e a distance t o t h a t boundary, 

based on what you understand about other r e s e r v o i r 

parameters. 

Well, i n the h i s t o r y of t h i s r e s e r v o i r , t h e r e 

have been three w e l l t e s t s t h a t I'm aware of t h a t have 

allowed the c a l c u l a t i o n of boundaries, and those t h r e e w e l l 

t e s t s are as f o l l o w s . 

The f i r s t w e l l t e s t i n d i c a t i n g boundaries was the 

second w e l l t e s t run on the L o t t i e York Number 1, between 

December 12, 1982, and December 15, 1982. The P* t h a t was 

achieved a t t h a t time was 3092 p.s.i. a . 

The nearest measured boundary t h a t could be 

scaled o f f of E x h i b i t Number 2 there was 507 f e e t . The 

nearest w e l l - t e s t c a l c u l a t e d boundary was 4 68 f e e t , t h a t 

being the boundary t o the n o r t h of the L o t t i e York Number 1 

w e l l . And i n f a c t , t h a t ' s a r e a l close correspondence 

between where t h a t boundary shows up by Mr. Kozarek's 

i n t e r p r e t a t i o n of the seismic of the w e l l l o g data, and 

where t h a t boundary c a l c u l a t e s t o be. 

The L o t t i e York Number 2, duri n g i t s i n i t i a l shut 

i n , gave evidence of two boundaries. The nearest measured 

boundary on the i n t e r p r e t a t i o n map you have i s 275 f e e t t o 

the n o r t h of the L o t t i e York Number 2. The nearest w e l l -

t e s t c a l c u l a t e d boundary i s 90 f e e t . There i s a second 

w e l l - t e s t c a l c u l a t e d boundary which shows up, which i s some 
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456 f e e t from the w e l l . I cannot very w e l l e x p l a i n t h a t 

boundary, but I ' l l go i n t o t h a t i n j u s t a few minutes. 

The t h i r d t e s t which showed a d i s t i n c t boundary 

was the pressure buildup t e s t f o r the L o t t i e York Number 3, 

which was j u s t concluded between March 18th and 2 5th of 

1996. I've already discussed the P*. The nearest measured 

boundary t o t h a t w e l l i s some 482 f e e t t o the n o r t h , and 

the nearest w e l l - t e s t c a l c u l a t e d boundary i s some 151 f e e t . 

I ' d l i k e a t t h i s time t o address some conclusions 

t h a t I t h i n k I can u s e f u l l y draw from t h a t . 

F i r s t , the most s i g n i f i c a n t engineering 

conclusion i n ev a l u a t i n g the p r e v i o u s l y submitted data i s 

t h a t the northern boundary i s more or less repeatedly 

confirmed by the w e l l - t e s t data, and whi l e we don't see any 

of the other boundaries i n these c a l c u l a t i o n s — the 

buildups were not long enough and the w e l l s are not located 

close enough t o the other boundaries i n the r e s e r v o i r t o 

see those boundary e f f e c t s . 

The w e l l - t e s t — The r e a l s i g n i f i c a n t conclusion 

here i s t h a t the w e l l - t e s t c a l c u l a t e d boundaries are a l l 

c l o s e r t o the subject w e l l s , w i t h one exception, than the 

zero p o r o s i t y thickness contours, which we present i n 

E x h i b i t Number 2, which would mean t h a t those contours may 

i n f a c t extend out f u r t h e r than p e r m e a b i l i t y i n the 

r e s e r v o i r does. And t h i s also lends credence t o our 
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b e l i e v i n g t h a t these w e l l s are i n f a c t — t h a t the 

r e s e r v o i r pods are i n f a c t separate and d i s t i n c t and t h a t 

the Southwest Humble C i t y r e s e r v o i r pod we're addressing i n 

t h i s a c t i o n i s d i s t i n c t from the other r e s e r v o i r pods. 

At t h i s time, I would l i k e the — Mr. Examiner t o 

cross out conclusion number 3, because I don't t h i n k I can 

s a f e l y say very much a t a l l about the two boundaries t h a t I 

see i n the L o t t i e York Number 2 w e l l t e s t , other than t o 

s t a t e t h a t one of those i s closer than the n o r t h e r n 

boundary, and I do not know what causes the second boundary 

e f f e c t t h a t I see there. 

So i f you would, s i r , please remove t h a t — 

EXAMINER STOGNER: So noted. 

THE WITNESS: — because I t h i n k t h a t conclusion 

was i n a p p r o p r i a t e and hardly worth f o l l o w i n g . 

Once again, I r e l i e d on standard w e l l t e s t 

a n a l y s i s technique used by Earlougher and d e t a i l e d i n 

Advances i n Wel l Test Ana lys i s, and I am more than happy t o 

make copies of the boundary c a l c u l a t i o n s and those w e l l 

t e s t s t o the Commission i f they would be desirous of having 

those. 

EXAMINER STOGNER: There again, Mr. Carr, I don't 

t h i n k so. 

Q. (By Mr. Carr) Mr. Schwering, l e t ' s take a look 

now a t the g a s - o i l r a t i o data, and I ' d ask you t o r e f e r t o 
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B o n n e v i l l e E x h i b i t Number 7, i d e n t i f y t h a t and review i t 

f o r Mr. Stogner. 

A. Yes, s i r . We're g e t t i n g — I lack one e x h i b i t , 

B i l l . 

Q. Do you need E x h i b i t Number 7? 

A. No, Number 8. No, I've got i t . There, f o r g e t 

i t . 

E x h i b i t Number 7 i s basic GOR data, which we have 

acquired from the proposed Southwest Humble C i t y Formation-

Upper Strawn Pool. 

The Bonneville Fuels Corporation, as a p a r t of 

t h i s a c t i o n , has also requested a s p e c i a l l i m i t i n g GOR of 

8000 standard cubic f e e t per b a r r e l f o r the newly 

designated pool i f the New Mexico OCD honors our request t o 

e s t a b l i s h a new and separate pool. 

A l o t of the pe t r o p h y s i c a l data upon which a l o t 

of the w e l l t e s t c a l c u l a t i o n s and i n f a c t a l l the 

c a l c u l a t i o n s I've done i n my r e s e r v o i r study are based on, 

come from a Core Lab d i f f e r e n t i a l a n a l y s i s , numerical 

s i m u l a t i o n , undertaken i n 1995, which was based on computer 

s i m u l a t i o n of the r e s u l t s of a 1982 f l a s h l i b e r a t i o n 

a n a l y s i s on a separator sample obtained from the L o t t i e 

York Number 1. 

The proposed pool was discovered by the L o t t i e 

York Number 1 i n 1982, and the f o l l o w i n g r e s e r v o i r f l u i d 
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and pressure parameters have been determined. 

The r e s e r v o i r a t discovery was an undersaturated 

o i l r e s e r v o i r . I n i t i a l l y r e s e r v o i r pressure was 3715 

p . s . i . Bubble-point pressure was 2987 p . s . i . And the 

di s s o l v e d gas i n the o i l was about 1190 standard cubic f e e t 

per stock tank b a r r e l of o i l o r i g i n a l l y i n place. 

The average r e s e r v o i r pressure i s estimated t o 

have declined below the bubble p o i n t pressure i n 

approximately June of 1983. Since t h a t time, as pressure 

has dropped i n the r e s e r v o i r , gas has been e v o l v i n g i n the 

r e s e r v o i r as a separate phase. P r i o r t o t h a t time, t h e r e 

was single-phase flow i n the r e s e r v o i r ; only o i l was 

mobile. 

Two volumetric c a l c u l a t i o n s of o r i g i n a l o i l i n 

place, based approximately on an unre f i n e d v e r s i o n of 

E x h i b i t Number 2, bracketed the o i l i n place a t between 

9.08 and 10.57 m i l l i o n stock tank b a r r e l s of o i l 

o r i g i n a l l y . 

My m a t e r i a l balance c a l c u l a t i o n , p r i o r t o the 

bubble-point pressure, seems t o i n d i c a t e an i n i t i a l 

r e s e r v o i r volume of some 9.6 m i l l i o n stock tank b a r r e l s of 

o i l , w i t h a corresponding complement of 11.42 b i l l i o n cubic 

f e e t of n a t u r a l gas. 

Production and w e l l t e s t data a v a i l a b l e t o the 

Bonn e v i l l e Fuels Corporation i n d i c a t e d t h a t as of March 
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18th, 1996, approximately 1.58 m i l l i o n stock tank b a r r e l s 

of o i l had been produced out of the r e s e r v o i r . 

Approximately 2.7 6 BCF of gas had been produced, 

i n c l u d i n g estimated wastage at the tanks. 

Approximately 115,000 stock tank b a r r e l s of water 

had been produced, i n d i c a t i n g very l i t t l e evidence of a 

water d r i v e . And the average water pressure since 1-1-82 

has d e c l i n e d t o approximately 12 00 p . s . i . 

The dissolved gas complement a t 1200 p . s . i . , 

based on the f l u i d a n a lysis work, i s approximately 626 

standard cubic f e e t per stock tank b a r r e l of o i l remaining. 

Simple computations i n d i c a t e t h a t the f o l l o w i n g 

data are t r u e as of March 18, 1986 

Produced gas o r i g i n a l l y d i s s o l v e d i n the o i l 

which has been produced, approximately 1.88 BCF. 

Remaining o i l i n place, approximately 8.02 

m i l l i o n stock tank b a r r e l s of o i l . 

Dissolved gas remaining i n t h a t o i l a t 1200 

p . s . i . , 5.02 BCF. 

Gas l i b e r a t e d from o i l remaining i n the 

r e s e r v o i r , 4.53 BCF. 

Free gas produced t o date, .88 BCF. Free gas 

remaining i n the r e s e r v o i r as a unique or gas phase, 3.65 

BCF. 

C l e a r l y u n t i l t h i s time, the l o c a t i o n of w e l l s 
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has allowed f r e e gas t o accumulate i n the r e s e r v o i r , and 

t h i s gas expansion has acted t o improve the recovery of 

o i l . 

With the implementation of a 3-D seismic survey 

and the accurate d e f i n i t i o n of the a r e a l e xtent of the 

r e s e r v o i r , Bonneville Fuels has r e c e n t l y d r i l l e d two new 

w e l l s i n the r e s e r v o i r , the L o t t i e York Number 3 and the 

N o r r i s 4, i n order 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 and 

pr o p e r l y develop the r e s e r v o i r f o r optimum drainage under 

d e p l e t i o n d r i v e pressure d e c l i n e , the primary p r o d u c t i o n 

mechanism. 

I n the d r i l l i n g of the L o t t i e York Number 3, an 

induced gas cap was discovered i n a DST i n the top s e c t i o n 

of the upper Strawn. E f f o r t was expended t o understand the 

lo g character of the gas-cap r e s e r v o i r segments, which 

i n v o l v e d i n t e r p r e t a t i o n of both the neutron d e n s i t y curve 

separation, as w e l l as a micro- — an MSFL and deep 

i n d u c t i o n curve separation t h a t we saw on the i n d u c t i o n 

s u i t e . 

This allowed us t o avoid p e r f o r a t i n g the e x i s t i n g 

gas cap when those two w e l l s were completed, and we d i d i n 

f a c t p e r f o r a t e low i n the se c t i o n , and t o the best of our 

a b i l i t y , given the mechanical l i m i t a t i o n s of the w e l l , have 

avoided excess gas production. 

Attached t o t h i s e x h i b i t are a spreadsheet and 
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t h r e e graphs. The spreadsheet computes the GOR between 

January 1, 1995, and March 18, 1996, of the t h r e e w e l l s BFC 

had i n the Southwest Humble C i t y Pool p r i o r t o 3-15-96. 

Graph I presents the GOR behavior of the L o t t i e 

York Number 1, Number 2 and Number 3 w e l l s , since January 1 

of 1995. 

Graph I I presents the instantaneous producing GOR 

of the r e s e r v o i r since the f i e l d was completed i n 1-15 of 

1982, along w i t h the cumulative producing GOR and an 

estimated d e c l i n e of r e s e r v o i r pressure across t h a t time. 

Graph I I I presents the GOR behavior of the N o r r i s 

Number 4 w e l l since i t s recent completion. 

I n s p e c t i o n of Graph I i n d i c a t e s t h a t t he L o t t i e 

York Number 1 w e l l has an average GOR of approximately 4200 

standard cubic f e e t per stock tank b a r r e l of o i l , across 

the l a s t 12 months, or e i g h t months duri n g which i t 

produced — t h a t ' s — no, across the l a s t 12 months, pardon 

me. 

I n the l a s t 12 months, t h i s has been 

s i g n i f i c a n t l y exceeded as the w e l l ' s bottomhole pressure 

became too low t o l i f t o i l e f f e c t i v e l y w i t h a plunger l i f t 

i n s t a l l a t i o n . We undertook s i g n i f i c a n t f i s h i n g operations 

and f i n a l l y cleaned up the wellbore and i n s t a l l e d a beam 

pump, a t which time the w e l l returned t o a GOR of 

approximately 3500 standard cubic f e e t per stock tank 
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barrel of oil. 

The L o t t i e York Number 2 GOR i s s t e a d i l y 

i n c r e a s i n g due t o e f f e c t s of increased drawdown caused by 

improvement of the L o t t i e York Number 1 w e l l and completion 

of the new L o t t i e York Number 3 w e l l . When the L o t t i e York 

Number 1 w e l l was c r i p p l e d , the L o t t i e York Number 2 w e l l 

GOR decreased. 

The L o t t i e York Number 2 w e l l has an average GOR 

a t t h i s time of approximately 3000 standard cubic f e e t per 

stock tank b a r r e l of o i l . 

The L o t t i e York Number 3 GOR has s t e a d i l y 

increased through i t s nine-month l i f e t o approximately 4200 

standard cubic f e e t per stock tank b a r r e l of o i l . 

The high GOR p r i o r t o the s h u t - i n t e s t on 

3-18-95, d u r i n g the l a s t two months p r i o r t o t h a t t e s t , was 

due t o downhole pump f a i l u r e , which we discovered when we 

p u l l e d the w e l l f o r the pressure buildup. 

I n s p e c t i o n of Graph I I i n d i c a t e s t h a t f i e l d 

instantaneous producing GOR has s t e a d i l y increased through 

the l i f e of the f i e l d . The GOR o r i g i n a l l y , or l i s t e d as 

RSI, was about 1200 standard cubic f e e t per stock tank 

b a r r e l , which confirms the f l u i d a n a l y s i s data t h a t we got 

from Core Lab. And the period of time i n which the GOR 

stayed around 12 00 standard cubic f e e t per b a r r e l was 

e s s e n t i a l l y from January, 1982, t o l a t e 1987. 

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 

38 

The GOR for the last year, for the entire f i e l d , 

has averaged about 4000 standard cubic f e e t per stock tank 

b a r r e l of o i l . I t has been higher s i g n i f i c a n t l y , going 

almost t o 5000 standard cubic f e e t per b a r r e l i n two short 

periods i n which the L o t t i e York Number 1 was c r i p p l e d and 

the L o t t i e York Number 3 had a downhole pump problem, which 

we've since cured. 

The shape of the cumulative producing GOR curve 

i n d i c a t e s t h a t f r e e gas i n the wellbore v i c i n i t i e s became 

mobile i n November, 1984, and t h a t f r e e gas i n the 

r e s e r v o i r g e n e r a l l y became mobile i n August of 1988. And 

you see t h a t i n the change i n slope of t h a t Rp curve and 

i t s steady increase as r e s e r v o i r l i f e has progressed. 

In s p e c t i o n of Graph Number I I I i n d i c a t e s t h a t the 

GOR a t the N o r r i s Number 4 w e l l , the new producer, i s 

s t e a d i l y i n c r e a s i n g and i s c u r r e n t l y a t approximately 2000 

t o 2200 standard cubic f e e t per stock tank b a r r e l of o i l . 

Some months must pass before the t r u e c h a r a c t e r i s t i c GOR of 

t h i s w e l l i s evident. 

The i n i t i a l w e l l t e s t i n d i c a t e s t h i s w e l l 

p r i n c i p a l l y produces from f r a c t u r e p o r o s i t y , and i t s 

behavior may be a t s u b s t a n t i a l variance from other w e l l s i n 

t h i s r e s e r v o i r , a l l of which produce p r i m a r i l y from 

vugular-type p o r o s i t y . 

The engineering conclusions I can draw from t h i s 
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are that an induced gas cap was discovered during the 

d r i l l i n g of the L o t t i e York Number 3, the l o g character of 

p r i n c i p a l l y gas-saturated zones has been recognized, 

p e r f o r a t i n g those zones has been avoided i n our produc t i o n 

p r a c t i c e , completion p r a c t i c e . 

Number two, the o r i g i n a l GOR of the r e s e r v o i r i n 

the undersaturated s t a t e was 1190 standard cubic f e e t per 

stock bank b a r r e l of o i l . This i s confirmed by the 

cumulative producing GOR curve. 

The instantaneous producing GOR of the r e s e r v o i r 

has s t e a d i l y r i s e n through i t s l i f e t o i t s c u r r e n t value of 

approximately 4000 standard cubic f e e t per stock tank 

b a r r e l . 

Approximately 3.65 BCF of gas e x i s t s as an 

independent phase i n the r e s e r v o i r . Gas cap expansion, 

f r e e gas expansion and g r a v i t a t i o n a l segregation energy has 

been used by BFC t o optimize o i l recovery from t h i s 

r e s e r v o i r under the primary production mechanism. 

Number three, optimum recovery from t h i s 

r e s e r v o i r by the d e p l e t i o n d r i v e mechanism w i l l be 

approximately 25 percent of the o r i g i n a l o i l i n place i f we 

are r e a l e f f e c t i v e from here on out i n pres e r v i n g our gas 

energy t o the best of our a b i l i t y . 

Under t h i s mechanism, the remaining primary o i l 

t o recover i s .82 m i l l i o n stock tank b a r r e l s of o i l . 
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At the same time that we produce approximately 

a l l of the remaining gas i n place, or 8.66 BCF of gas, the 

GOR inherent i n the expected remaining p r o d u c i b l e reserves 

makes the requested GOR of 8000 appropriate. That i s , i f 

you take the 8.66 BCF and d i v i d e i t by .82 m i l l i o n stock 

tank b a r r e l s of o i l , i f we are able t o optimize p r o d u c t i o n , 

we w i l l achieve a GOR across the remaining l i f e of the w e l l 

under primary mechanism of about 10,560 standard cubic f e e t 

per stock tank b a r r e l . 

Number 4, a d d i t i o n a l w e l l s were d r i l l e d t o 

optimize recovery and p r o t e c t c o r r e l a t i v e r i g h t s i n t h i s 

r e s e r v o i r as soon as Bonneville Fuels Corporation confirmed 

the v a l i d i t y of i t s seismic i n t e r p r e t a t i o n . Both new w e l l s 

have been s e l e c t i v e l y p e r f o r a t e d t o optimize o i l recovery 

a t the base of the upper Strawn s e c t i o n . 

While the a d d i t i o n a l drawdown of the r e s e r v o i r 

due t o the new w e l l s may accelerate GOR increase versus 

time, the s e l e c t i v e p e r f o r a t i o n of the w e l l s and the 

prospective abandonment of p e r f o r a t i o n s when they gas out 

should allow Bonneville Fuels t o optimize o i l recovery i n 

t h i s r e s e r v o i r by the d e p l e t i o n d r i v e mechanism. 

I n proposing the s p e c i a l GOR of 8000 standard 

cubic f e e t per stock tank b a r r e l , Bonneville Fuels 

Corporation i s seeking a GOR t h a t w i l l a llow optimum 

r e s e r v o i r recovery i f the r e s e r v o i r i s produced t o 
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d e p l e t i o n by the d e p l e t i o n d r i v e mechanism. 

S e t t i n g the s p e c i a l GOR at a r e a l i s t i c value, 

below the remaining estimated recovery GOR of 10,560 

standard cubic f e e t per stock tank b a r r e l , w i l l g ive the 

Bonneville Fuels Corporation an i n c e n t i v e t o take f u r t h e r 

steps t o optimize recovery from t h i s r e s e r v o i r as r e s e r v o i r 

performance and economics d i c t a t e recovery technique. 

The standard s t a t e r u l e of 2 000 standard cubic 

f e e t f o r t h i s depth of w e l l per stock tank b a r r e l of o i l i s 

j u s t too low f o r t h i s r e s e r v o i r a t i t s c u r r e n t c o n d i t i o n . 

Only the new N o r r i s Number 4 w e l l i s producing near the 

l i m i t i n g GOR of 2000 standard cubic f e e t per stock b a r r e l 

of o i l . 

The use of the 2 000 standard cubic f e e t per stock 

tank b a r r e l of o i l l i m i t i n g GOR w i l l only cause premature 

abandonment of o i l reserves and waste i f i t i s not r a i s e d . 

This w i l l be f u r t h e r demonstrated i n E x h i b i t Number 8. 

A copy of the f l a s h l i b e r a t i o n a n a l y s i s , the Core 

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

r e s e r v o i r estimates, the m a t e r i a l balance estimate and an 

i n d i v i d u a l w e l l t e s t w i l l be made a v a i l a b l e t o the 

Commission i f they f e e l they need them. 

EXAMINER STOGNER: No, thank you. 

THE WITNESS: I t ' s p r e t t y wordy. 

Q. (By Mr. Carr) A l l r i g h t , Mr. Schwering, l e t ' s go 
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now t o the GOR performance t e s t on the L o t t i e York Number 

3, and I ' d ask you t o r e f e r t o your E x h i b i t Number 8 and 

review the r e s u l t s of t h a t t e s t f o r Mr. Stogner. 

A. Yes, s i r . E x h i b i t Number 8 i s a GOR and 

prod u c t i o n performance t e s t which Bonneville Fuels 

undertook t o run a t the L o t t i e York Number 3 between A p r i l 

1 and A p r i l 29, 1996, as soon as the w e l l ' s pump problems 

had been cleaned up and had been returned t o pr o d u c t i o n . 

On 2-2-96 an allowable of 230 b a r r e l s of o i l per 

day was assigned t o production a t the L o t t i e York Number 3. 

This allowable was based on the l i m i t i n g GOR allowable of 

2000 standard cubic f e e t per stock tank b a r r e l of o i l f o r 

casinghead gas, and at t h i s depth bracket t h a t meant t h a t 

we had t o keep our casinghead gas a t 890 MCF per day or 

le s s . 

Mr. Sexton, the Hobbs D i s t r i c t Supervisor, has 

k i n d l y p e r m i t t e d the Bonneville Fuels Corporation t o 

conduct appropriate production and production t e s t i n g a t 

r a t e s above t h i s l i m i t i n g GOR, i n order t o have a l l these 

limiting-GOR issues addressed at t h i s time. 

The procedure was t o produce casinghead gas up 

the w e l l annulus using various choke s e t t i n g s w h i l e o i l was 

beam-pumped up the t u b i n g , u n t i l r e l a t i v e l y s t a b i l i z e d o i l 

p r o d u c t i o n and gas rates could be achieved, and then f o u r -

t o f i v e - d a y i n t e r v a l s were averaged. 
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The purpose of t h i s performance t e s t i n g was t o 

determine the choke s e t t i n g and r e a l l y the back pressure 

h e l d against the w e l l a t which o i l production was optimized 

r e l a t i v e t o gas production — t h a t i s t o say, a t the choke 

s e t t i n g a t which the GOR was minimized. 

The production data i n Table 1, I ' d l i k e t o draw 

your a t t e n t i o n t o the f a c t t h a t there were two t e s t s run 

w i t h 27/64-inch choke, because i n the f i r s t pass t h a t 

proved t o be the minimum GOR s e t t i n g . At t h a t choke 

s e t t i n g , the w e l l averaged about 290 b a r r e l s of o i l per 

day, producing about 1275 MCF of gas per day, and the GOR 

f o r the w e l l was around 42 00 standard cubic f e e t per stock 

tank b a r r e l of o i l . 

At lower choke s e t t i n g s , being — and here I ' d 

l i k e t o reference you t o Curve I — a t lower choke 

s e t t i n g s , which on only two of the days got us below the 

890-MCF-per-day requirement — which, by the way, 

corresponded w i t h only 139 b a r r e l s of o i l p r o d u c t i o n — At 

lower choke s e t t i n g s , you can see t h a t by h o l d i n g 

s i g n i f i c a n t l y l a r g e r amounts of back pressure against the 

for m a t i o n , the p e r m e a b i l i t y t o gas against t h a t back 

pressure i s much higher than the p e r m e a b i l i t y t o o i l , and 

what you see i s t h a t the GOR i s very high. 

At a 2 0/64 s e t t i n g , which gave us the only two 

days when we met the s t a t e standard, we were up around 6000 
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standard cubic f e e t per stock tank b a r r e l . 

I f we were t o produce the w e l l a t any l e n g t h of 

time a t t h a t choke s e t t i n g , w i t h t h a t back pressure, the 

r e s u l t would be t h a t we would excessively deplete gas, 

w h i l e i n e f f i c i e n t l y recovering o i l , and thereby wasting 

resource. 

The engineering conclusions t h a t I can draw are 

— some from previous testimony, which i s t h a t there's an 

induced gas cap and 3.65 b i l l i o n cubic f e e t of gas out 

t h e r e . We need t o u t i l i z e the energy from t h a t gas t o the 

best of our a b i l i t y t o optimize the o i l recovery. 

That i n f a c t , t h i s w e l l produces, w i t h the lowest 

GOR, a t 27/64 inches. At a higher choke s e t t i n g , which i s 

more u n r e s t r i c t e d flow t o the atmosphere, the gas tends t o 

outcompete the o i l i n g e t t i n g i n t o the w e l l b o r e , a t 30/64 

inches, and we see the bullet-shaped nature of Curve I . 

And what t h a t i n d i c a t e s t o me i s t h a t i f we were t o open 

the w e l l t o the atmosphere on the back si d e , we'd t u r n i t 

i n t o a gas w e l l i n short order. 

Neither can we choke i t back too much. What we 

have t o do i s from time t o time conduct these l i t t l e 

p r o d u c t i o n - o p t i m i z a t i o n t e s t s at the w e l l and determine 

what the optimum choke s e t t i n g i s i n order t o produce the 

w e l l a t the lowest possible GOR. 

The production t e s t s f o r the GOR d e t e r m i n a t i o n 
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was conducted i n accordance w i t h standard f i e l d p r a c t i c e , 

and t o the best of my knowledge, w i t h due d i l i g e n c e . I 

took the morning r e p o r t s , but I was not out t h e r e a d j u s t i n g 

the choke. 

Q. Mr. Schwering, Bonneville i s asking t h i s D i v i s i o n 

t o separate the South Humble City-Strawn O i l Pool i n t o two 

new ones; i s t h a t correct? 

A. Yes, s i r . 

Q. You're asking t h a t the new pool t o be created 

have a s p e c i a l g a s - o i l r a t i o set f o r t h a t pool of 8000 

t o 1? 

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

Q. And along w i t h t h a t , you're asking t h a t the r u l e s 

t h a t have been a p p l i c a b l e t o the South Humble City-Strawn 

Pool — t h a t i s , 80-acre spacing, defined spacing u n i t s , 

and depth bracket allowable — t h a t those same r u l e s remain 

i n e f f e c t f o r the new p o o l ; 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. I n your opinion, w i l l the g r a n t i n g of t h i s 

request be i n the best i n t e r e s t s of conservation, the 

p r e v e n t i o n of waste and 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 ? 

A. Yes, s i r , I do s t r o n g l y b e l i e v e t h a t t o be the 

case. 

Q. Were E x h i b i t s 5 through 8 prepared by you? 
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A. Yes, s i r , they were. 

MR. CARR: At t h i s time, Mr. Stogner, we would 

move the admission i n t o evidence of Bonneville E x h i b i t s 5 

through 8. 

EXAMINER STOGNER: E x h i b i t s 5 through 8 w i l l be 

admitted i n t o evidence. 

MR. CARR: And t h a t concludes my d i r e c t 

examination of Mr. Schwering. 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Mr. Schwering, does Bonneville Fuels operate any 

w e l l s i n the — what you're proposing, the e x i s t i n g South 

Humble City-Strawn Pool, i s located? The pod t o the n o r t h , 

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

A. We operate the Lea Farms Number 2. And i n f a c t , 

I obtained pressure data from t h a t w e l l , i n d i c a t i n g t h a t i t 

was separate and d i s t i n c t from t h i s r e s e r v o i r . 

Q. Now, which one i s the Lea Farms Number 2? 

A. To the immediate n o r t h on t h a t <ph map of what 

we're proposing as the Southwest Humble C i t y Pool, Mr. 

Stogner. I t would be t h i s w e l l , s i r . 

Q. I show t h a t t o be the Lea Farms Number 3 on your 

E x h i b i t Number 1. 

A. No, the Lea Farms Number 3 i s t h i s dryhole down 

t o the side of i t here — 
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Q. I s the dryhole, okay. 

A. — Mr. Stogner. 

Q. A l l r i g h t . So the Number 2 i s the one t h a t has 

"4.75" number w r i t t e n beside i t i n E x h i b i t Number 2? 

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

Q. Okay. 

A. I'm so r r y these were not labeled. That's 

o v e r s i g h t on my p a r t . I should have provided a map. 

Q. Did you also run s i m i l a r t e s t s — and show the 

r e s e r v o i r pressure data, but d i d you run s i m i l a r t e s t s , 

l i k e the i n f o r m a t i o n on your E x h i b i t s Number 6, 7 and 8, on 

t h a t Number 2 w e l l , Lea Farms — 

A. Yes, t h a t b u i l t up t o 395 p . s . i . 

Q. Okay. 

A. And the N o r r i s Number 2, which i s the 2.98 out t o 

the r i g h t - h a n d side — 

Q. Yes. 

A. — t h a t b u i l t up t o almost 2 00 p . s . i . 

And a l l of the w e l l s t h a t we t e s t e d , t h a t are 

c u r r e n t l y produced by Bonneville Fuels w i t h i n the proposed 

Southwest Humble C i t y Pool, they b u i l t up t o approximately 

12 00 p . s . i . , w i t h i n 10 percent of each other. 

Q. I s the 8000 t o 1 going t o be s u f f i c i e n t l a t e r on, 

as the pool depletes — the proposed new pool depletes down 

t o very l i t t l e o i l , where we have 100-percent gas expansion 
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i n the p o o l , and you're producing mostly gas? I s t h a t 

going t o be s u f f i c i e n t enough casinghead gas allowable t o 

deplete t h a t out t o zero, or as near as economically 

possible? 

A. Probably w i l l not. But I be l i e v e t h a t t h a t — 

the des i g n a t i o n of 8000 standard cubic f e e t per b a r r e l w i l l 

cause Bonneville Fuels t o incur some minimal cost t o t r y 

and optimize the use of t h a t n a t u r a l gas energy i n the 

r e s e r v o i r t o produce a l l the o i l we can. 

Sometime — I f the pool were depleted by the 

primary mechanism t o atmospheric pressure, a t some p o i n t 

the o i l would become r e l a t i v e l y immobile and a t t h a t time 

we might — the State might cause us t o come i n and 

redesignate t h i s t h i n g as a gas pool. But w e ' l l have t o 

cross t h a t bridge when we get there. 

Q. Well, a c t u a l l y t h a t wouldn't happen; i t would 

j u s t s t i l l be an o i l pool but you'd be subject t o the 

casinghead gas allowable, and a t t h a t time you can increase 

the casinghead gas allowable t o the — s u f f i c i e n t t o b r i n g 

i t down. 

A. Okay. I know i n Texas they — i n s e v e r a l cases I 

was involved i n , the s t a t e d i d cause casinghead gas t o 

become gas. 

EXAMINER STOGNER: Any other questions of t h i s 

witness? 
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MR. CARR: No f u r t h e r questions. 

EXAMINER STOGNER: You may be excused. 

Mr. Carr, do you have anything f u r t h e r i n t h i s 

case; 

MR. CARR: No, Mr. Stogner, t h a t concludes our 

pr e s e n t a t i o n i n t h i s matter. 

EXAMINER STOGNER: I n t h a t case, Number 11,493 

w i l l be taken under advisement. 

(Thereupon, these proceedings were concluded a t 

3:15 p.m.) 

* * * 
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