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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

CASE 10,541 

EXAMINER HEARING 

IN THE MATTER OF: 

I n the matter of Case 10,541 being reopened 
pursuant t o the p r o v i s i o n s of D i v i s i o n Order No. 
R-9773, which order promulgated 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 the East Herradura Bend-
Delaware Pool i n Eddy County, New Mexico 

ORIGINAL 
TRANSCRIPT OF PROCEEDINGS 

BEFORE: DAVID R. CATANACH, EXAMINER 
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WHEREUPON, the f o l l o w i n g proceedings were had 

a t 10:11 a.m.: 

EXAMINER CATANACH: At t h i s time w e ' l l c a l l 

the hearing back t o order and c a l l Case 10,541. 

MR. STOVALL: I n the matter of Case 10,541 

being reopened pursuant t o the p r o v i s i o n s of D i v i s i o n 

Order No. R-9773, which order promulgated 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 the East Herradura Bend-

Delaware Pool i n Eddy County, New Mexico. 

EXAMINER CATANACH: Are th e r e appearances i n 

t h i s case? 

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

name i s W i l l i a m F. Carr w i t h the Santa Fe law f i r m , 

Campbell, Carr, Berge and Sheridan. 

I represent the o r i g i n a l A p p l i c a n t s i n t h i s 

case, and I have one witness. 

EXAMINER CATANACH: The o r i g i n a l A p p l i c a n t s 

being who? 

MR. CARR: Being Ray Wes t a l l , B i r d Creek 

Resources. 

I'm also today representing C o l l i n s and Ware. 

They are the l a r g e s t working i n t e r e s t owner i n the 

f i e l d . 

EXAMINER CATANACH: A d d i t i o n a l appearances? 

MR. KELLAHIN: Mr. Examiner, I'm Tom K e l l a h i n 
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of t h e Santa Fe law f i r m of K e l l a h i n and K e l l a h i n , 

appearing today on behalf of Fortson O i l Company, Bass 

En t e r p r i s e s , and Hanley Production Company. 

MR. CARR: Mr. Examiner, I would a l s o l i k e t o 

enter my appearance f o r Chevron USA Production Company. 

EXAMINER CATANACH: Mr. Bruce? 

MR. BRUCE: Mr. Examiner, Jim Bruce from the 

Hin k l e Law Firm representing Pogo Producing Company. I 

have no witnesses. 

EXAMINER CATANACH: Any a d d i t i o n a l 

appearances? 

Okay, how many witnesses do we have i n t h i s 

case? 

MR. CARR: I have one witness. 

EXAMINER CATANACH: Any witnesses, Mr. 

Kel l a h i n ? 

MR. KELLAHIN: No, s i r . 

EXAMINER CATANACH: Or Mr. Bruce? Okay. 

W i l l the witness please stand t o be sworn in? 

REX G. HOWELL, 

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. W i l l you s t a t e your name f o r the re c o r d , 
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please? 

A. My name i s Rex G. Howell. 

Q. Mr. Howell, where do you reside? 

A. Houston, Texas. 

Q. By whom are you employed? 

A. C u r r e n t l y I'm a c o n s u l t i n g petroleum engineer 

employed by Ray Westall, B i r d Creek Resources and 

C o l l i n s and Ware i n t h i s case. 

Q. And i n what capacity are you employed? 

A. I'm employed as a c o n s u l t i n g petroleum 

engineer. 

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

D i v i s i o n ? 

A. Yes, s i r , I have. 

Q. And a t the time of t h a t p r i o r testimony were 

your c r e d e n t i a l s as a petroleum engineer accepted and 

made a matter of record? 

A. Yes, s i r , they were. 

Q. I n f a c t , you were the engineering witness who 

t e s t i f i e d i n October of 1992 on the hearing on the 

o r i g i n a l A p p l i c a t i o n f o r these pool r u l e s ; i s t h a t 

c o r r e c t ? 

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

Q. Are you f a m i l i a r w i t h the East Herradura 

Bend-Delaware Pool? 

CUMBRE COURT REPORTING 
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A. Yes, s i r , I am. 

Q. And are you f a m i l i a r w i t h the e f f o r t s t h a t 

are being made by the operators i n t h i s pool t o develop 

data t o support permanent pool r u l e s f o r the pool? 

A. Yes, s i r , I am. 

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

acceptable? 

EXAMINER CATANACH: They are. 

Q. (By Mr. Carr) Mr. Howell, could — I n 

October, 1992, when you t e s t i f i e d , could you j u s t s t a t e 

what was being sought a t t h a t time? 

A. Yes, s i r , what we were requesting a t the time 

was s p e c i a l pool r u l e s , i n c l u d i n g a 10,000-to-one 

g a s / o i l r a t i o l i m i t , f o r a one-year p e r i o d . 

Q. And what was approved by the D i v i s i o n ? 

A. The D i v i s i o n approved s p e c i a l pool r u l e s f o r 

a 10,000 g a s / o i l r a t i o l i m i t f o r a six-month p e r i o d . 

Q. Have you prepared c e r t a i n e x h i b i t s f o r 

p r e s e n t a t i o n here today? 

A. Yes, s i r , I have. 

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

Appl i c a n t ' s E x h i b i t Number 1? 

A. Yes, s i r . E x h i b i t Number 1 i s a map showing 

the l a t e s t w e l l t e s t data f o r a l l the w e l l s completed 

i n t he Herradura Bend-East Delaware f i e l d . There's a 
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t o t a l of 27 Delaware completions i n t h i s f i e l d . 

They're color-coded red. 

Also shown by each one of the w e l l s i s the 

pro d u c t i o n data from the May C-115's showing the d a i l y 

b a r r e l s of o i l per day, d a i l y b a r r e l s of water per day 

and the g a s / o i l r a t i o . 

Also shown on the cr o s s - s e c t i o n i s a — on 

the map, i s a t r a c e of the cr o s s - s e c t i o n , going from 

the w e l l i n Section 26 down t o Ray Westall's w e l l i n 

Section 35, f i n a l l y over t o h i s w e l l number 3 i n 35, 

over t o Fortson O i l Company Pinnacle State w e l l i n 

Section 36, and f i n a l l y down t o the State GO B i r d Creek 

w e l l i n Section 2. 

That w e l l i n Section 2, U n i t E, was the 

discovery w e l l f o r the Herradura Bend East f i e l d , and 

i t was completed i n 1985. 

The operators shown i n the f i e l d , of course 

B i r d Creek Resources has operations i n Section 26 and 

i n Section 2. 

Ray Westall has e i g h t producing w e l l s , a l l 

l o c a t e d i n the east h a l f of Section 35. 

Hanley Petroleum has two w e l l s producing i n 

the west h a l f of Section 35. 

Another l a r g e operator i s Fortson O i l 

Company, who has a l l t e n w e l l s producing i n Section 36. 
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Harvey E. Yates Company has one w e l l 

producing i n Section 2. 

And Santa Fe Operating — or Santa Fe Energy 

has t h r e e producing w e l l s i n Section 2. 

Shown w i t h open c i r c l e s on t h i s map are 

pe r m i t t e d l o c a t i o n s . There are some 28 a d d i t i o n a l 

w e l l s t h a t have been p e r m i t t e d and could be d r i l l e d t o 

t h i s f o r m a t i o n . 

Q. I f we look a t the g a s / o i l r a t i o i n f o r m a t i o n 

shown on t h i s e x h i b i t , i s the r e any c l e a r p a t t e r n t h a t 

emerges? 

A. No, s i r , the g a s / o i l r a t i o s , which i s the 

bottom number posted by each one of the w e l l s , v a r i e s 

from a low, I guess, of about 2200 cubic f e e t per 

b a r r e l , t o Fortson*s Pinnacle State Well Number 10 i n 

Section 36, t o a high of 56,500 cubic f e e t per b a r r e l , 

t o Hanley Petroleum's Well Number 2 located i n Section 

35. 

However, g e n e r a l l y the higher g a s / o i l r a t i o s 

are centered around an area i n the southeast q u a r t e r of 

Section 35. You can see the g a s / o i l r a t i o s f o r w e l l s 

i n t h a t area are 28,000, 27,000, 22,000. 

Generally, the g a s / o i l r a t i o s are hi g h 

throughout the f i e l d , but g e n e r a l l y higher i n t h a t 

southeast q u a r t e r of 35 area. 
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Q. Let's move, Mr. Howell, t o Exhibit Number 2. 

Would you i d e n t i f y and review that f o r Mr. Catanach? 

A. Yes, s i r , Exhibit Number 2 i s a north-south 

cross-section that was shown on Exhibit Number 1. What 

t h i s i s i s a copy of the o r i g i n a l e x h i b i t used i n the 

o r i g i n a l hearing. 

Starting on the left-hand side i s the wel l 

shown up i n Section 26, coming down to Ray Westall*s 

w e l l i n Santa Fe Federal Number 1, his Number 3 w e l l , 

Fortson 1s Pinnacle State Well Number 1, and f i n a l l y 

down t o Bird Creek Well i n Section 2, which was the 

discovery w e l l of the f i e l d . 

I've shown — Starting at the top here, t h i s 

i s Delaware sands, which are Lower Brushy Canyon, a 

gross i n t e r v a l of about 350 feet of these sands. 

Now the nomenclature that we have here, the 

Collins sand, the Westall sand and the Brantley sand, 

are not universal nomenclature; i t ' s j u s t what the 

operators i n t h i s area designate these sands when 

t a l k i n g about them. 

But generally the Collins sand i s the upper 

sand there. I t ' s the thickest sand, has most of the 

o r i g i n a l o i l i n place and most of the reserves, 

probably. 

Shown next i s the Westall sand there, and 
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i t ' s i n the middle of i t . 

F i n a l l y i s the Brantley sand, and a l l of the 

w e l l s i n the East Herradura Bend f i e l d have been 

completed i n e i t h e r the C o l l i n s , the W e s t a l l or the 

B r a n t l e y sand. 

An i n s p e c t i o n of t h i s c r o s s - s e c t i o n w i l l show 

t h a t r e a l l y these are t h r e e v e r t i c a l l y separated zones 

by dense i n t e r v a l s and by shale breaks. 

However, i t appears t h a t the C o l l i n s sand and 

the B r a n t l e y sand are predominantly gas — I mean o i l 

— zones, w i t h casing-head gas. 

Now, t h i s i s a f a i r l y v o l a t i l e crude i n here. 

The g r a v i t y i s about 43 degrees API, the s o l u t i o n GOR 

was about 1500 cubic f e e t per b a r r e l , and the o r i g i n a l 

r e s e r v o i r volume f a c t o r was about 1.65 t o one. So t h i s 

i s a p r e t t y v o l a t i l e crude, and w i l l have a hi g h 

producing g a s / o i l r a t i o j u s t due the c h a r a c t e r i s t i c s of 

the crude i n the formation. 

The main t h i n g t h a t ' s r e a l l y causing the high 

g a s / o i l r a t i o s i s a gas zone t h a t occurs i n the Westall 

sand. 

Now, t h i s zone i s d i f f i c u l t t o determine by 

lo g a n a l y s i s , almost impossible t o determine by l o g 

a n a l y s i s . But production c h a r a c t e r i s t i c s have shown 

t h a t t h i s zone i n d i c a t e d i n red on t h i s c r o s s - s e c t i o n 
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i s e s s e n t i a l l y a l l gas. 

Now, when — Even though the w e l l s are 

g e o l o g i c a l l y v e r t i c a l l y separated, when you p e r f o r a t e 

e i t h e r the Brantley zone, which i s below t h i s zone, or 

the C o l l i n s zone, which i s above t h i s W e s t a l l zone, and 

s t i m u l a t e i t , regardless of what type of s t i m u l a t i o n , 

how low you keep the r a t e s and e v e r y t h i n g , you 

communicate w i t h t h i s Westall gas zone. 

And t h i s i s confirmed by not only p r o d u c t i o n 

t e s t i n g but by production logging and temperature 

l o g g i n g . 

And examples of those are shown by the Ray 

Westall*s data on the Santa Fe Federal Number 1 and the 

Number 3 w e l l . These w e l l s are o r i g i n a l l y p e r f o r a t e d 

i n the Br a n t l e y sand and then f r a c t u r e - s t i m u l a t e d w i t h 

small volumes and low r a t e s . 

And then w i t h high gas pr o d u c t i o n being 

experienced, both production logs and temperature logs 

showed t h a t the gas was channeling from the West a l l 

sand. 

These are j u s t two examples. There's 

numerous other examples t o show t h a t regardless of how 

c a r e f u l you are, t h a t you are going t o get i n t o 

communication w i t h t h i s gas zone. I t i s not a gas cap; 

i t i s t r u l y a gas zone. 
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Q. So what you're dealing with here i s an 

extremely complex reservoir? 

A. Extremely complex, yes, s i r . 

Q. Let's move to your structure map which has 

been marked Exhibit Number 3. Would you review t h a t 

f o r Mr. Catanach? 

A. Yes, s i r , Exhibit Number 3 i s a structure map 

prepared on top of the Westall zone, which i s the 

predominant gas zone i n the area. 

And on t h i s , again, I have colored i n red the 

Herradura Bend Delaware completions. 

I n green are other Delaware producers i n the 

area. 

And then i n yellow are the 28 proposed 

locations. 

And generally you can see the high of the 

Westall zone i s i n the southeast quarter of Section 35, 

and then the northeast quarter of Section 2. And even 

though there's no control over Section 1, we're 

contouring i t t o go over there. I t doesn't confirm 100 

percent, but generally the higher gas/oil r a t i o s are 

associated with the high i n the Westall gas zone i n 

t h i s area. 

Q. Mr. Howell, could you i d e n t i f y Applicant's 

Exhibit Number 4? 
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A. Yes, s i r . E x h i b i t Number 4 i s a p l o t of the 

p r o d u c t i o n h i s t o r y on Ray Westall*s Santa Fe Federal 

lease. 

Shown i n red i s the g a s / o i l r a t i o on a lease 

b a s i s , since the lease went on produc t i o n i n August of 

1992. 

Shown i n blue i s the d a i l y water p r o d u c t i o n . 

And i n green i s the d a i l y o i l p r o d u c t i o n . 

And you can see t h a t the g a s / o i l r a t i o peaked 

out a t about 25,000 cubic f e e t per b a r r e l i n October of 

1992, and you can see i t ' s on a d e c l i n e down t o about 

19,000 cubic f e e t per b a r r e l i n May of 1993, which i s 

the l a t e s t a v a i l a b l e data. 

And g e n e r a l l y I t h i n k what t h i s i s showing i s 

t h a t as t h i s Westall gas zone i s being depleted, t h a t 

the t o t a l producing g a s / o i l r a t i o from the lease and 

from t h e i n d i v i d u a l w e l l s w i l l go down. 

Q. Anything else on E x h i b i t Number 4? 

A. No, s i r . 

Q. Let's go now t o E x h i b i t Number 5. Would you 

i d e n t i f y and review t h a t f o r Mr. Catanach? 

A. Yes, s i r . E x h i b i t Number 5 i s the same type 

of data p l o t t e d f o r the Fortson lease, which i s the 

o f f s e t t o the Westall Santa Fe Federal lease. 

Again, the g a s / o i l r a t i o here i s shown i n 
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red, and you can see t h i s lease g a s / o i l r a t i o peaked 

out a t about 5000 cubic f e e t per b a r r e l and has been i n 

the 4000- t o 5000-cubic-foot range. 

And I t h i n k what t h i s shows i s t h a t very 

l i t t l e of the Fortson lease has t h i s W e s t a l l gas zone 

exposed t o i t , and — But the g a s / o i l r a t i o i s s t i l l 

f a i r l y h i g h , j u s t because of the s o l u t i o n g a s / o i l r a t i o 

from the formation. 

Q. Now, Mr. Howell, are you prepared t o make a 

recommendation t o the Examiner concerning the 

establishment of permanent r u l e s f o r t h i s pool? 

A. No, s i r , not a t t h i s time on permanent r u l e s . 

Q. And why not? 

A. Well, s i r , there's — The pro d u c t i o n h i s t o r y 

out here has been f a i r l y recent. 

I n other words, we had a delay i n g e t t i n g our 

gas l i n e out here. We've had delays i n g e t t i n g 

s a l t w a t e r d i s p o s a l f a c i l i t i e s . This i s a very 

complicated r e s e r v o i r . We're t r y i n g t o get a d d i t i o n a l 

data, t o run a d d i t i o n a l s t u d i e s , t o determine drainage 

areas, t o — and you can see there's 28 more l o c a t i o n s 

of w e l l s t o be d r i l l e d out here. 

I b e l i e v e by — There w i l l be a l o t more data 

t h a t can be c o l l e c t e d and t h a t can be analyzed and 

determine what are the proper r u l e s f o r t h e pr o d u c t i o n 
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of t h i s f i e l d . 

Q. What i s i t t h a t you are recommending a t t h i s 

time? 

A. A c o n t i n u a t i o n of the temporary r u l e s , 

i n c l u d i n g a 10,000-to-one g a s / o i l r a t i o l i m i t f o r 

another one-year pe r i o d . 

Q. What do you a n t i c i p a t e w i l l occur d u r i n g t h a t 

one-year p e r i o d of time? 

A. I t h i n k a l o t of data w i l l be c o l l e c t e d , 

t h e r e w i l l be some more w e l l s d r i l l e d , more s t u d i e s 

done, a d d i t i o n a l l i f t equipment i n s t a l l e d and j u s t a 

b e t t e r handle known on how t h i s r e s e r v o i r and f i e l d i s 

t r u l y going t o produce. 

Q. You pr e v i o u s l y i n d i c a t e d t h e r e were how many 

w e l l s c u r r e n t l y p e r m i t t e d and proposed i n the f i e l d ? 

A. There are c u r r e n t l y 27 producing and another 

28 p e r m i t t e d . 

Q. I s any e f f o r t being made a t t h i s time t o 

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

A. Yes, s i r , there i s , there's another — Mr. 

Fortson i s attempting t o model the r e s e r v o i r r i g h t now. 

Q. Would, i n your op i n i o n , promulgation or a 

request f o r the promulgation of permanent pool r u l e s be 

premature a t t h i s time? 

A. Yes, s i r , i t would. 
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Q. I n your opinion, would a one-year extension 

of t h e temporary pool r u l e s f o r the East Herradura 

Bend-Delaware Pool, an extension f o r one year, be i n 

th e best i n t e r e s t of conservation, the pr 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 t would. 

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

compiled under your d i r e c t i o n ? 

A. Yes, s i r , they were. 

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

would move the admission of E x h i b i t s 1 through 5. 

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

be admitted as evidence. 

MR. CARR: And t h a t concludes my d i r e c t 

examination of Mr. Howell. 

EXAMINER CATANACH: Mr. Ke l l a h i n ? Mr. Bruce? 

MR. KELLAHIN: No, s i r . 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. Howell, i n the o r i g i n a l case f o r a 

10,000-to-one GOR, d i d you present evidence as t o the 

existence of t h i s sand, t h i s Westall sand? 

A. Yes, s i r . 

Q. Okay, t h a t was the basis f o r the 10,000-to-

one GOR request? 
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A. Yes, s i r . 

Q. Has there been any p r o f i l e l o g g i n g or 

anything of t h a t s i m i l a r type nature t o a c t u a l l y prove 

t h a t you're g e t t i n g sand — I mean gas — out of t h i s 

zone? 

A. Yes, s i r , t h i s E x h i b i t Number 2 here had the 

p r o f i l e l o g on the two w e l l s , the Santa Fe 1 and the 3. 

The second t r a c e shows both the p r o d u c t i o n 

l o g and the temperature l o g . And k i n d of the summary 

i s shown down a t the bottom of — on the Black Warrior 

Production Evaluation Log: Gas product i o n from the 

W e s t a l l sand, 6064 behind the pipe, behind the 

p e r f o r a t i o n 6139 t o -49 [ s i c ] . 

And then r i g h t below i t i s the nomenclature 

f o r the cross-flow, when i t was shut i n showed cross-

f l o w from 6064, which was the Westall sand, up t o the 

B r a n t l e y sand. 

And then the same type of data over on the 

Santa Fe Federal Number 3. 

Of course, the i n t e r p r e t a t i o n of temperature 

logs and p r o f i l e logs i s k i n d of an a r t , but I 

d e f i n i t e l y b e l i e v e t h a t the i n t e r p r e t a t i o n of these 

logs and other logs t h a t we've c o l l e c t e d out here shows 

t h a t the gas, the m a j o r i t y of the gas i s coming from 

t h i s zone. 
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Q. And even i f a w e l l i s completed i n , say, the 

Br a n t l e y sand, you're s t i l l going t o probably get 

communication i n t o t h a t ? 

A. Yes, s i r , i t appears, and I don't know why 

t h a t i s , but i t appears t h a t any type of s t i m u l a t i o n — 

and I don't know i f these are n a t u r a l l y o c c u r r i n g 

f r a c t u r e s t h a t are closed and then any pressure 

d i f f e r e n t i a l allows you t o f r a c r i g h t up i n t o t h i s 

sand, but you do get i n t o communication e i t h e r coming 

from the bottom up or from the top down. 

Q. I s i t your opinion t h a t t h i s i s — Does the 

Westal l sand conta i n o i l i n i t ? 

A. I t — Well, l e t me t e l l you, s i r , I b e l i e v e 

i t c ontains some o i l . I know i t contains gas, and I 

know i t contains water, but I do be l i e v e i t contains 

o i l . 

I t does contai n water, moveable water. 

But being located between the B r a n t l e y and 

the C o l l i n s , which has o i l i n i t , I b e l i e v e t h a t i t has 

some o i l i n i t . But th e r e are zones t h a t does have 

only gas and zones t h a t have only water i n i t . 

Q. So you don't t h i n k i t ' s a gas cap? 

A. No, s i r , I do not t h i n k i t ' s a gas cap. 

Q. I s t h i s sand, the gas-bearing sand, i s i t 

c o r r e l a t a b l e across the whole f i e l d ? 
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A. No, s i r , j u s t i n a c e r t a i n area. There 

j u s t — almost l o o k i n g a t — I guess the E x h i b i t 3, 

which i s the s t r u c t u r e map, you can c o r r e l a t e the sand 

t h e r e , but the gas on the zone predominantly i s i n the 

southeast quarter of 35 and then the northeast of 2 i n 

t h e r e . 

The sands — The markers above and below i t , 

you can c o r r e l a t e , but t h i s gas sand appears t o only 

e x i s t r i g h t i n t h a t area. 

Q. Are your high-GOR w e l l s predominantly found 

i n t he southeast quarter of 35? 

A. Yes s i r , I t h i n k i f you could look a t the 

E x h i b i t 1 and E x h i b i t 3 k i n d of together t h e r e , you can 

see t h a t the highest g a s / o i l r a t i o s are i n the 

southeast quarter t h e r e . The Number 6 w e l l i s 22,000. 

The Number 7 w e l l i s 21,000. Right above i t i s a 

28,000, a 27,000. 

And then going over t o the Hanley w e l l , which 

i s t he 56,000 one, coming down t o the Pinnacle State 

w e l l i n Section 36 i s a 12,000, and then f i n a l l y coming 

down t o Section 2 the r e , the Santa Fe w e l l s , what you 

can see are higher s t r u c t u r a l l y , have a 25,000, a 

10,000 and then a 16,000. 

I t g e n e r a l l y conforms t o t h i s s t r u c t u r e , but 

not i n a l l cases. 
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Q. Have you seen up t o t h i s p o i n t any decrease 

i n t h e general GOR i n the pool? 

A. Yes, s i r , I t h i n k o v e r a l l , I t h i n k the 

E x h i b i t Number 4 th e r e , on Westall's gas p r o d u c t i o n 

curve shows a general decrease i n the lease t h i n g . I n 

the sense t h i s lease i s a large p o r t i o n of the f i e l d , 

then you could say t h a t the f i e l d g a s / o i l r a t i o was 

probably d e c l i n i n g some. 

Q. Do you b e l i e v e t h a t production a t t h i s 

c u r r e n t GOR i s not i n any way harming any of these o i l 

r e s e r v o i r s ? 

A. No, s i r , I do not b e l i e v e i t i s . I t h i n k 

t h a t t he gas zone i s completely independent of the o i l 

zone. 

Q. What a d d i t i o n a l evidence w i l l you be able t o 

b r i n g us i n a year t h a t w i l l help us f i n a l l y decide? 

A. I t h i n k w e ' l l have — Well, I t h i n k 

performance w i l l be the main t h i n g . I n other words, 

what's going t o happen t o anything here? 

And i f the predominant gas p r o d u c t i o n i s from 

t h i s W estall zone and then i t continues t o d e c l i n e , as 

i t has i n d i c a t i o n s t o , then I t h i n k t h i s would 

c o n c l u s i v e l y prove t h a t the m a j o r i t y of the high gas 

prod u c t i o n was from t h i s gas zone. 

As I said before here, w i t h t h i s being a 
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f a i r l y v o l a t i l e crude, I expect the g a s / o i l r a t i o w i l l 

stay f a i r l y h i g h throughout the l i f e of the r e s e r v o i r . 

Again, as we get more data, get more pressure 

h i s t o r y , having r e l a t i v e p e r m e a b i l i t y data run, I t h i n k 

we can make some p r e d i c t i o n s t o show what t h i s g a s / o i l 

r a t i o would be expected t o do. And then w i t h a year's 

p r o d u c t i o n h i s t o r y I t h i n k we can c a l i b r a t e those 

p r e d i c t i o n s b e t t e r . 

Q. You said t h a t t h e r e was an attempt t o model 

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

A. Yes, s i r . Well, i t ' s r e a l l y modeling i n the 

way of running p r e d i c t i o n s on drainage areas, u l t i m a t e 

r e c o v e r i e s and so f o r t h . 

Q. To your knowledge, does any operator i n t h e 

pool have any problem w i t h the c u r r e n t GOR? 

A. No, s i r , not t o my knowledge. 

EXAMINER CATANACH: That's a l l I have. 

MR. CARR: Mr. Catanach, I have no a d d i t i o n a l 

testimony t o provide. 

Chevron has requested t h a t I read a statement 

i n t o the record. 

EXAMINER CATANACH: Okay. 

MR. CARR: I have nothing f u r t h e r w i t h Mr. 

Howell. 

EXAMINER CATANACH: Okay, you may do so. 
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MR. CARR: Mr. Examiner, Chevron USA 

Production Company c u r r e n t l y has 12 w e l l s staked 

i n Section 1, Township 23 South, Range 28 East, 

Eddy County, New Mexico, which l i e s on the 

southern margin of the East Herradura Bend-

Delaware f i e l d w i t h a d r i l l i n g program s l a t e d t o 

begin i n J u l y , 1993. 

The economics of t h i s d r i l l i n g program were 

developed based upon a c o n t i n u a t i o n of the c u r r e n t 

temporary GOR allowable of 10,000 t o one. The 

negative economic impact of a s u b s t a n t i a l l y lower 

GOR would jeopardize t h i s d r i l l i n g program. 

Therefore, Chevron requests t h a t the OCD adopt the 

e x i s t i n g temporary pool r u l e s as permanent r u l e s 

f o r the f i e l d . 

That's the statement they submitted. 

With t h a t , I have nothing f u r t h e r i n t h i s 

case. 

EXAMINER CATANACH: Anything from Mr. 

Kel l a h i n ? 

MR. KELLAHIN: Mr. Examiner, on behalf of 

Fortson O i l Company and Hanley Petroleum, I n c . , we 

support the Applicant's request t h a t the g a s / o i l r a t i o 

of 10,000 t o one be continued f o r a temporary p e r i o d of 
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an a d d i t i o n a l one year. 

EXAMINER CATANACH: Anything from Mr. Bruce? 

MR. BRUCE: No, s i r . 

EXAMINER CATANACH: Okay, anything f u r t h e r i n 

t h i s case? 

MR. CARR: Nothing f u r t h e r . 

EXAMINER CATANACH: There being n o t h i n g 

f u r t h e r , Case 10,541 w i l l be taken under advisement. 

(Thereupon, these proceedings were concluded 

a t 10:36 a.m.) 
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WHEREUPON, the f o l l o w i n g proceedings were had 

at 10:35 a.m.: 

EXAMINER STOGNER: C a l l the next case, Number 

10,541. 

MR. STOVALL: The consolidated A p p l i c a t i o n of 

B i r d Creek Resources, Fortson O i l Company and Ray 

Westal l Operating, I n c . , f o r s p e c i a l pool r u l e s , Eddy 

County, New Mexico. 

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

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

name i s W i l l i a m F. Carr, w i t h the Santa Fe Law f i r m 

Campbell, Carr, Berge and Sheridan. I would l i k e t o 

enter my appearance i n t h i s case f o r A p p l i c a n t s B i r d 

Creek Resources and Ray Westall Operating, I n c . 

I n i t i a l l y , I would l i k e t o request t h a t 

Fortson O i l Company be dismissed as an a p p l i c a n t . I 

would l i k e t o withdraw my appearance f o r Fortson so 

t h a t Mr. K e l l a h i n can s u b s t i t u t e h i s appearance f o r 

Fortson O i l Company. 

EXAMINER STOGNER: Fortson O i l Company w i l l 

be dismissed from — as being an a p p l i c a n t but not a 
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p a r t i c i p a n t i n t h i s p a r t i c u l a r proceeding. 

MR. CARR: That i s c o r r e c t . 

EXAMINER STOGNER: Any other appearances? 

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

of t h e Santa Fe law f i r m of K e l l a h i n and K e l l a h i n , 

appearing on behalf of Fortson O i l Company, Bass 

Ente r p r i s e s Production Company, and Hanley Petroleum, 

Inc . 

EXAMINER STOGNER: Any other appearances? 

MR. BRUCE: Mr. Examiner, my name i s Jim 

Bruce from the Hinkle law f i r m i n Santa Fe. I'm 

rep r e s e n t i n g Santa Fe Energy Operating Partners, L.P. 

I have no witnesses. 

MR. CARR: And Mr. Stogner, I would also l i k e 

t o enter my appearance f o r Harvey E. Yates Company. 

MR. STOVALL: But they're not an a p p l i c a n t . 

MR. CARR: They're not an a p p l i c a n t . 

EXAMINER STOGNER: Are the r e any other 

appearances, i n t e r e s t e d p a r t i e s , w o r k i n g - i n t e r e s t 

owners, land owners t h a t would l i k e t o be a p a r t of the 

record? 

I f not, would the witnesses please stand t o 

be sworn? 

(Thereupon, the witnesses were sworn.) 

EXAMINER STOGNER: Mr. Carr? 
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RANDALL L. HARRIS, 

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 and place of 

residence? 

A. Yes, my name i s Randall H a r r i s . I r e s i d e a t 

Lake A r t h u r , New Mexico. 

Q. Mr. H a r r i s by whom are you employed and i n 

what capacity? 

A. I'm employed by Ray Westall Operating, 

Incorporated, as g e o l o g i s t and e x p l o r a t i o n manager. 

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

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

g e o l o g i s t accepted and made a matter of record? 

A. Yes. 

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 Ray Westall and B i r d Creek 

Resources? 

A. Yes, I am. 

Q. What i s the r e l a t i o n s h i p of Ray Westa l l and 

B i r d Creek i n t h i s area? 

A. We're both operators w i t h i n the East 

Herradura Bend-Delaware f i e l d . 
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Q. And what i s the i n t e r e s t of Fortson O i l 

Company i n the area? 

A. Fortson i s also an operator w i t h i n the East 

Herradura Bend-Delaware. 

Q. Have you made a geologic study of t h i s pool? 

A. Yes, I have. 

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

acceptable? 

EXAMINER STOGNER: Any objections? 

MR. KELLAHIN: No. 

EXAMINER STOGNER: Mr. H a r r i s i s so 

q u a l i f i e d . 

Q. (By Mr. Carr) Mr. H a r r i s could you s t a t e 

what B i r d Creek and Westall seek w i t h t h i s A p p l i c a t i o n ? 

A. We ask f o r s p e c i a l pool r u l e s f o r the 

Herradura Bend East Delaware Pool, f o r a s p e c i a l 

g a s / o i l r a t i o of 10,000 t o 1, t e m p o r a r i l y f o r s i x 

months. 

Q. W i l l t h i s tenth-month p e r i o d permit you and 

other operators t o develop data which you can b r i n g 

back t o the Commission a t t h a t time and a t t h a t time 

have a b e t t e r handle on the c h a r a c t e r i s t i c s of t h i s 

f i e l d ? 

A. Yeah, s i x months should be adequate time t o 

gather the a d d i t i o n a l data, d r i l l a few more w e l l s , and 
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at t h a t time we should review the producing 

c h a r a c t e r i s t i c s of the w e l l s . 

Q. 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 

here today? 

A. Yes, I have. 

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

Appl i c a n t ' s E x h i b i t Number 1, i d e n t i f y t h a t and review 

i t f o r the Examiner? 

A. E x h i b i t Number 1 i s a land p l a t t h a t shows 

the c u r r e n t pool boundaries. I t also i n d i c a t e s the 

discovery w e l l . That i s t r i a n g l e i n the northwest 

corner of Section 2, discovered — d r i l l e d by Amoco, 

c a l l e d t he GO State Number 1. I t ' s c u r r e n t l y operated 

by B i r d Creek. 

Q. When was t h i s pool created? 

A. The pool was designated 3-14-86, by R Order 

8179 and subsequently extended by R Order 9709. 

Q. Mr. H a r r i s , I t h i n k i n i t i a l l y i t would be 

h e l p f u l i f you would r e f e r t o t h i s e x h i b i t and review 

f o r t he Examiner the i n t e r e s t p o s i t i o n s of the various 

p a r t i e s who have appeared i n t h i s case. 

A. Ray Westall's i n t e r e s t i s i n Section 35, the 

east h a l f , which we c u r r e n t l y have d r i l l e d and 

completed the Santa Fe's 1 through 4. We have d r i l l e d 

the Santa Fe 5, and we're w a i t i n g on completion, and 
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are currently d r i l l i n g Santa Fe Number 6. 

Bird Creek has the Section 26 — that's t o 

the north — and i n that they have one wel l producing, 

the RML Number 1. They also have other parts of 

Section 2 to the south, including the discovery w e l l , 

the GO. 

Fortson O i l Company has Section 36, of which 

they have d r i l l e d f i v e wells t o date. The f i r s t w e l l 

has been completed, 2 and 3 are i n the process of 

completion, and 4 and 5 are waiting on completion. 

Bass Enterprises has Section 25, would be to 

the northeast of the map. Section 25 i s also w i t h i n 

the Big Eddy Unit. They operate no Delaware wells i n 

that section as of yet. I believe they have staked 

some locations, but as far as I know they have not been 

approved. 

Santa Fe Energy owns selected t r a c t s i n 

Section 2, and they have no d r i l l i n g wells at t h i s 

point. I believe they have staked a location. I'm not 

aware i f i t ' s approved yet either. 

Heyco also has acreage i n Section 2 with no 

wells, and Hanley Petroleum has the west hal f of 

Section 5 with no producing Delaware wells. 

Q. Now, t h i s pool, you indicated, was approved 

i n 1986. There has, however, been recently a f l u r r y of 
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development t h a t i s r e a l l y outside of the c u r r e n t 

designated pool boundary but w i t h i n a m i l e of t h a t 

p o o l ; i s t h a t r i g h t ? 

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

Q. Why are you seeking an increase i n the 

g a s / o i l r a t i o s f o r the pool? 

A. Our w e l l s are c u r r e n t l y c u r t a i l e d due t o the 

GOR under statewide r u l e s of 2000 t o 1. We need 10,000 

t o 1 j u s t t o be able t o produce l i q u i d s out of the 

formations. 

Q. And what are the c u r r e n t a l lowable 

l i m i t a t i o n s f o r the w e l l s i n t h i s pool? 

A. Pool designations below 6000 f e e t , o i l 

a l l owable of 142 b a r r e l s of o i l a day per w e l l , and 

284,000 MCF a t 2000 t o 1. 

Q. Mr. H a r r i s , I ' d l i k e you t o r e f e r now t o your 

E x h i b i t s 2 and 3. I t h i n k we should r e f e r t o these 

t o g e t h e r , the s t r u c t u r e map and the cr o s s - s e c t i o n . 

I f you would s t a r t w i t h your s t r u c t u r e map, 

i d e n t i f y the — b a s i c a l l y what i t shows i n the t r a c e 

and then go i n t o the cross- s e c t i o n . 

A. E x h i b i t 2 i s a s t r u c t u r e map on to p of the 

Westal l sand. I ' l l e x p l a i n the name i n a moment. I t 

also shows the Delaware completions, proposed w e l l 

l o c a t i o n s , and a t r a c e , A t o A prime, of the cross-
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s e c t i o n of E x h i b i t 3. 

Q. Okay, l e t ' s go a t t h i s p o i n t t o the cross-

s e c t i o n . 

A. E x h i b i t 3 i s a cros s - s e c t i o n , A t o A prime, 

which incorporates the B i r d Creek RML Federal Number 1, 

Section 26, through the Ray Westall Santa Fe 1, t o the 

Ray Westa l l Santa Fe 3, Fortson O i l Pinnacle State 

Number 1, and then back t o the discovery w e l l of B i r d 

Creek Resources State GO Number 1. 

The names t h a t have been given these 

formations, being the C o l l i n s , the W e s t a l l , the 

Bra n t l e y and the B i r d Creek Sands, are not o f f i c i a l 

names. They're s t r i c t l y l o c a l i z e d . I b e l i e v e i t was 

C o l l i n s and Ware who have designated these names, but 

other than t h a t they have no s i g n i f i c a n c e . 

A l l sands are w i t h i n the Brushy Canyon of the 

Delaware formation. 

Q. Okay, l e t ' s s t a r t w i t h the w e l l on the l e f t , 

and i f you could j u s t move across t o t h i s c r o s s - s e c t i o n 

f o r t he Examiner. 

A. Most of the w e l l s have been completed. I n 

f a c t , a l l of the w e l l s t o date have been shot, a c i d i z e d 

and f r a c ' d i n the Brantley sand. And most of the 

w e l l s , being the Santa Fe's Number 2 and 4, and the 

Pinnacle State Number 1 of Fortson, has als o been 
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completed i n the C o l l i n s sand. 

To date, no w e l l has been a c t u a l l y p e r f o r a t e d 

w i t h i n the Westall sand. 

On p h y s i c a l examination of samples and l o g 

c a l c u l a t i o n s , we determined t h a t the Westall sand was 

probably very gassy, and we were not a t t h i s p o i n t 

w i l l i n g t o have a high gas content. 

A f t e r we p e r f o r a t e d and completed the Well 

Number 1 and Well Number 3, we experienced extremely 

h i g h GOR's, ranging from 10,000, 20,000 t o 1. We ran 

p r o d u c t i o n logs, and those are the logs beside the 

Santa Fe Number 1 and beside the Santa Fe Number 3. 

These produ c t i o n logs include a f l o w i n g temperature 

survey, a s h u t - i n temperature survey, and an ohm-

impedance l o g . 

What these i n d i c a t e t o us, on the f l o w i n g 

temperature, we have a c o o l i n g e f f e c t from the Westall 

sand behind pipe t o the Brantley p e r f o r a t i o n , which 

simply means we've communicated on f r a c or a c i d and 

completed i n t o t h a t sand i n a d v e r t e n t l y . 

The ohm-impedance l o g shows t h a t the top 

t h r e e or f o u r p e r f o r a t i o n s i n each of these w e l l s are 

producing 100 percent of the gas. From t h a t we can 

deduce t h a t gas i s a c t u a l l y coming from the Westall 

sand, behind the pipe and i n t o the bore hole of the 
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p e r f o r a t i o n s of the Brantley sand. 

A d d i t i o n a l l y , the s h u t - i n temperature survey 

shows a cross-flow. The cross-flow i s o c c u r r i n g from 

the Westall sand t o the Brantley sand on the w e l l s 

being shut i n . 

This leads us t o b e l i e v e t h a t the Westall 

sand i t s e l f i s a higher pressure, i t i s i s o l a t e d from 

the B r a n t l e y . I t i s not a gas cap, f o r i f i t was a gas 

cap t h e pressures would be the same and you would not 

have any cross-flow. 

We have another i n d i c a t i o n t h a t i t i s a 

t o t a l l y separate sand and t h a t i s our shale b a r r i e r s 

above the Westall sand and below the Westall sand. 

Above i t , i t ' s very c o n s i s t e n t , 10 t o 15 f e e t . And 

below, between i t and the Brantley, a c o n s i s t e n t 8 t o 

10 f e e t t h i c k . So i t i s an i s o l a t e d i n d i v i d u a l gas 

sand. 

Q. So what you have i s a gas sand between two 

011 zones? 

A. Yes, we have a gas sand between two o i l 

zones. 

Q. How do you a c t u a l l y complete and f r a c t u r e 

these wells? 

A. We completed these, what we consider a very 

t y p i c a l low-rate, low-volume f r a c : e i g h t b a r r e l s a 
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minute, 18,000 gallons t o t a l . 

Q. So there was nothing unusual about the way 

you a c t u a l l y completed the w e l l s t h a t caused you t o 

communicate i n t o what you have designated the Westa l l 

sand? 

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

Q. I f we look a t the s t r u c t u r e map, does 

s t r u c t u r e p l a y any r e a l r o l e i n e x p l a i n i n g the g a s / o i l 

r a t i o s t h a t you're experiencing i n these wells? 

A. No, s i r , the s t r u c t u r e plays very l i t t l e , i f 

any, r o l e a t a l l . 

I f a gas cap was t o t r u l y e x i s t i n the 

Bra n t l e y or the C o l l i n s sand, we should see evidence of 

i t as we go updip. Our two highest updip w e l l s are the 

discovery w e l l , the GO, and the B i r d Creek RML, and 

they are both low GOR's. 

Q. And so b a s i c a l l y what you have — Your 

s t r u c t u r e map i s simply a map showing the l i m i t e d 

e x t e n t of the Westall sand? 

A. Yes, you can i n f e r a l i m i t e d e x t e n t t o the 

Westal l sand i t s e l f . 

Q. Could you i d e n t i f y f o r Mr. Stogner what has 

been marked as Applicant's E x h i b i t Number 4? 

A. E x h i b i t Number 4 are f l o w - r a t e data sheets, 

f i e l d r e p o r t s performed by C e l t i c Services on Ray 
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We s t a l l Santa Fe's 1 through 4. 

Q. And i s E x h i b i t Number 5 t h a t data, j u s t 

presented i n t a b u l a r and graphic format? 

A. Yes, i t ' s the f i e l d data t h a t has been 

e x t r a p o l a t e d t o hour l y and d a i l y r a t e s . 

Q. A l l r i g h t . Let's go t o E x h i b i t Number 5, and 

I would ask you t o review f i r s t the t a b u l a r i n f o r m a t i o n 

on the Santa Fe Federal Number 1, and then e x p l a i n t o 

Mr. Stogner what you be l i e v e they show. 

A. The i n f o r m a t i o n t h a t we have gathered — 

A c t u a l l y , what t h i s c h a r t i s , i s the incremental f l o w 

r a t e i n time and the volumes of o i l and gas and water 

produced d u r i n g t h a t incremental f l o w , and i t ' s been 

e x t r a p o l a t e d out i n t o per hour per day and e v e n t u a l l y 

t o our GOR per MCF b a r r e l . Choke sizes are a l l i n 

64ths through 10 through 32. 

What we see i s , we — t y p i c a l l y what we see 

— f i n d out where I am here — i s t h a t the smaller the 

choke s i z e , the higher the GOR. 

I n f a c t , as you choke these w e l l s back, you 

can produce zero o i l — zero f l u i d s t o t a l , and j u s t 

gas. 

Q. So ev e n t u a l l y you can lose, by choking i t 

back, the p o t e n t i a l t o produce any o i l from the 

formation? 
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A. Yes, by choking i t back you produce no o i l 

from the formation a t a l l . 

Q. Okay. Well, l e t ' s go t o the graph f o r the 

Santa Fe Number 1, the next page on E x h i b i t Number 5, 

and could you review f o r Mr. Stogner what t h i s shows? 

A. Yes, t h i s i s a char t based on b a r r e l s of o i l , 

b a r r e l s of water and MCF gas per d a i l y r a t e . 

The gas i s s t a b i l i z e d . I t apparently does 

not have any — I t produces independently of the o i l 

and gas — or o i l and water i n the formations. 

As you can see the gas c h a r t , i t ' s 

i r r e l e v a n t . I f you're producing on a 32/64 or an 

18/64, y o u ' l l produce approximately 800,000 MCF per 

day. 

However, o i l v a r i e s widely from 180 down t o 

2 0 or 30 b a r r e l s per day. Exactly the same w i t h the 

water: a high of 600 b a r r e l s a day down t o a low of 70 

b a r r e l s a day. 

So gas i s being produced independently of the 

o i l and water i n the formations. 

Q. Now, behind t h i s graph you also have t a b u l a r 

and graphic presentations f o r the other Santa Fe wells? 

A. Yes, the Santa Fe's 2, 3 and 4. 

Q. Now, the Number 4 doesn't perform q u i t e l i k e 

t he f i r s t t h r e e , does i t ? 
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A. No, the Number 2 does not perform. 

Q. And why i s that? 

A. This t e s t data on the Number 2 was performed 

approximately two days a f t e r completion, and I think 

the w e l l was j u s t too new to get a s t a b i l i z e d 

performance. 

Q. Mr. Harris, based on your f i e l d and geologic 

study, do you have an opinion on whether the gas/oil 

r a t i o s t h a t you're experiencing could be related t o the 

existence of a gas cap i n the reservoir? 

A. Based on f i e l d data and geologic information, 

the GOR cannot be related t o a gas cap. 

Typically i n a gas cap, the GOR w i l l not 

change with the varying size of the choke. Ratios of 

o i l and gas w i l l remain the same; only the volumes w i l l 

change. 

Q. I n your opinion, what w i l l happen t o the 

a b i l i t y of the operators to produce the reserves i n 

t h i s f i e l d i f you are required t o produce under current 

statewide rules? 

A. Under the current rules, our rates would 

d e f i n i t e l y be c u r t a i l e d , and ul t i m a t e l y I believe that 

reserves would be l e f t i n the ground as you're not 

being able t o produce the o i l u n t i l you have depleted 

some of the — perhaps the o i l i n place i n the Collins 
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and B r a n t l e y sands. 

Q. Would t h a t r e s u l t i n waste, i n your opinion? 

A. That would — d e f i n i t e l y i n waste. 

Q. What would be the impact of approval of t h i s 

A p p l i c a t i o n on the c o r r e l a t i v e r i g h t s of i n t e r e s t 

owners i n the pool? 

A. There w i l l be no impact i f approved. 

I f not approved, and w i t h o u t the higher GOR, 

w e ' l l a c t u a l l y be denied an o p p o r t u n i t y t o produce our 

share of the o i l reserves i n the Brantley and C o l l i n s 

sand zones. 

Q. I s E x h i b i t Number 6 a copy of an a f f i d a v i t of 

m a i l i n g c o n f i r m i n g t h a t n o t i c e of today's hearing has 

been provided t o those i n d i v i d u a l s i d e n t i f i e d on 

E x h i b i t A? 

A. Yes, s i r . 

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

A. Notice was sent t o a l l operators i n the pool 

and a l l operators of w e l l s i n the Delaware f o r m a t i o n 

w i t h i n a m i l e of the pool. 

Q. Are there any unleased mineral owners w i t h i n 

t h e pool boundary? 

A. No. 

Q. I f t h i s A p p l i c a t i o n i s approved, when would 

you request t h a t the r u l e s become e f f e c t i v e ? 
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A. Well, we are c u r r e n t l y shut i n on w e l l s 1, 3 

and 4. We'll be f i n i s h e d d r i l l i n g w e l l number 6 p r e t t y 

r a p i d l y , and completion of number 5. 

So we would request a r u l i n g as e x p e d i t i o u s l y 

as p o s s i b l e . 

Q. Would an e f f e c t i v e date of those Rules of 

October 1 be s a t i s f a c t o r y f o r your purposes? 

A. Yes, s i r . 

Q. W i l l the Applicants i n t h i s case al s o be 

c a l l i n g an engineering witness t o review t h a t p o r t i o n 

of the case? 

A. Yes. 

Q. Were E x h i b i t s 1 through 6 e i t h e r prepared by 

you or compiled under your d i r e c t i o n ? 

A. Yes, s i r . 

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

would move the admission of Appl i c a n t ' s E x h i b i t s 1 

through 6. 

EXAMINER STOGNER: E x h i b i t s 1 through 6 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 t h i s witness. 

EXAMINER STOGNER: Thank you, Mr. Carr. 

Mr. K e l l a h i n , your witness. 

MR. KELLAHIN: Thank you, Mr. Examiner. 
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CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. H a r r i s , l e t me f i n d out from you the data 

t h a t you had a v a i l a b l e t o you from which t o reach your 

conclusions about the source of the gas being produced 

i n t h e w e l l . 

Let's s t a r t w i t h the Santa Fe Federal 1. 

A. Yes, s i r . 

Q. Second w e l l on the c r o s s - s e c t i o n . P e r f o r a t e d 

only i n the Brantley sand? 

A. Yes, s i r . 

Q. What type of logs d i d you have f o r t h a t w e l l ? 

A. We ran a CNL FDC dual micro. 

Q. Any other logs? 

A. A cement bond l o g , case l o g . 

Q. The production e v a l u a t i o n logs shown i n the 

l e f t margin? 

A. Yes, s i r . 

Q. What type of l o g was t h i s ? 

A. This was a temperature — f l o w i n g 

temperature, s h u t - i n temperature, and ohm impedance. 

Q. Do you develop data from t h i s l o g w i t h a 

spinner survey, or i s t h a t a d i f f e r e n t procedure? 

A. I t ' s a d i f f e r e n t procedure. 

Q. Did you run a spinner survey on t h i s w e l l — 
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A. No, s i r . 

Q. — t o determine the source of production? 

A. The ohm impedance determines the source of 

pro d u c t i o n . I t i s the same basic type l o g . 

Q. I s the r e l e v a n t p o r t i o n of the pro d u c t i o n l o g 

what I see next t o the de n s i t y l o g shown on the d i s p l a y 

f o r t h a t log? 

A. Yes. 

Q. Did you run any f r a c h e i g h t logs or f r a c 

h e i g h t i n f o r m a t i o n t o determine how f a r you may have 

propagated f r a c t u r e s out of the Brantley sand? 

A. No, but t h i s survey gives you the same end 

r e s u l t . I t does show you from where pr o d u c t i o n i s 

coming from. So you can assume t h a t i f your p r o d u c t i o n 

i s coming from up the hole, t h a t you have a c t u a l l y 

t r e a t e d — f r a c t u r e d i n t o t h a t zone, yes. 

Q. We haven't a c t u a l l y p e r f o r a t e d the Westall 

sand i n any of the Ray Westall w e l l s i n the east yet? 

A. No. 

Q. The i n f o r m a t i o n a v a i l a b l e f o r the Federal 1 

w e l l t e l l s you the l i k e l y source of the gas i s going t o 

be t h e Westall sand? 

A. Yes, s i r . 

Q. When you look a t the other t h r e e w e l l s , 2, 3 

and 4, have you the same type of data f o r each of those 
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wells? 

A. Yes, we performed the temperature — f l o w i n g 

temperature/shut-in temperature logs on the Number 2 

and t h e Number 4. 

And yes, the r e s u l t s are b a s i c a l l y the same, 

although we have completed also i n the C o l l i n s sand, so 

we have d i r e c t i o n - o f - f l o w d i f f e r e n c e . The Number 4 

flows up through the C o l l i n s sand, and the Number 2 

flows down t o the Brantley sand. That's the only 

s i g n i f i c a n t d i f f e r e n c e . 

Q. The Number 4 w e l l i s the only one t h a t i s 

also p e r f o r a t e d i n the C o l l i n s sand? 

A. No, the Number 2 i s also. 

Q. Number 2? 

A. Yes, Number 2 and 4. 

Q. 2 and 4 i n the C o l l i n s sand, as w e l l as the 

Bra n t l e y sand? 

A. Yes. 

Q. And the 1 and 3 are only i n the Br a n t l e y 

sand? 

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

Q. What do your cement bond logs t e l l you about 

the adequacy of the cement? 

A. Our cement bond logs are showing v i r t u a l l y a 

hundred percent bond through t h i s e n t i r e s e c t i o n . We 
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do not lose bonding t i l l we get approximately 100 f e e t 

above the C o l l i n s . 

We have t r i e d e v e r y thing t o date t o stay out 

of t h e Westall sand. 

Q. Have you taken any f l u i d samples and 

submitted them f o r PBT ana l y s i s — 

A. Not, s i r . 

Q. — on any of the production? 

A. No. 

Q. You don't have any PBT data t o work with? 

A. No. 

Q. Your conclusion of the data thus f a r i s t h a t 

we're not seeing a gas cap i n e i t h e r the B r a n t l e y sand 

or t he C o l l i n s sand? 

A. That's t r u e . 

Q. That the l i k e l y source of the gas i s going t o 

be the i n a d v e r t e n t communication i n t o the West a l l sand? 

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

Q. Do you have s u f f i c i e n t p r o d u c t i o n data on any 

of your w e l l s t o p r o j e c t u l t i m a t e r ecoveries f o r any of 

these wells? 

A. No, s i r . We have production of the 1 and 3, 

which are the f i r s t two w e l l s , f o r approximately s i x 

weeks before we shut them i n . 

Well Number 4, we have approximately t h r e e 
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weeks of production. That i s not adequate enough time 

t o come t o any conclusion on u l t i m a t e r e c o v e r i e s a t 

a l l . 

Q. I n lo o k i n g a t the t a b u l a t i o n of data on 

E x h i b i t Number 5, have you and your t e c h n i c a l people 

formulated an opinion about the optimum choke s e t t i n g 

a t which t o most e f f i c i e n t l y produce any of these 

wells? 

A. Oh, yes. 

Q. Okay, what i s the choke s e t t i n g t h a t you 

would recommend? 

A. I t v a r i e s per w e l l . For optimum, we have — 

Since t h i s , we have gone out th e r e and played a l i t t l e 

more than t h i s a c t u a l t e s t data. 

Q. Let's j u s t take a f o r instance. Take the 

Number 1 w e l l and f i n d f o r me the optimum choke s e t t i n g 

t h a t maximizes the o i l p roduction and, conversely, 

minimizes the gas production. 

A. That would be a choke s e t t i n g of 22/64, a gas 

flo w r a t e of 864,000 a day, 156 b a r r e l s of o i l . That 

would be optimum. 

Q. And there's some f l e x i b i l i t y i n t h a t , you can 

go t o 24? 

A. That's t r u e , yes, 22, 24. However, t h a t 

would be overproducing under the 142 b a r r e l s a day 
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a l l owable f o r the depth bracket, so — 

Q. At t h a t choke s e t t i n g ? 

A. At t h a t choke s e t t i n g . 

Q. Are you l i m i t e d by the o i l r a t e or the 

g a s / o i l r a t i o ? 

A. Both. We are l i m i t e d t o 142 b a r r e l s of o i l a 

day i n the depth bracket of the pool. So no, you could 

not produce t h a t a t 156 b a r r e l s a day on the 22/64. 

You would have t o be somewhere between 20 and 22 t o get 

s t a b i l i z e d production. 

Q. Under the c u r r e n t 2000-to-l g a s / o i l r a t i o , 

what's the maximum o i l r a t e you can achieve f o r t h i s 

w e l l ? 

A. Very l i t t l e . About 18 b a r r e l s a day, i f I 

remember c o r r e c t l y . 

However i t ' s almost p h y s i c a l l y impossible on 

every w e l l except our Number 1 t o produce o i l a t a GOR 

of 2000 t o 1. 

Q. What i s the 10,000-to-l r a t i o j u s t i f i c a t i o n ? 

What's the reason f o r seeking t h a t l e v e l of g a s / o i l 

r a t i o ? 

A. That i s the l e v e l of which we determined on 

these t e s t s t h a t we're able t o produce a sustained 

amount of l i q u i d and keeping the gas a t a minimum. 

As we increase the choke s i z e , of course, the 
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gas does not increase, but the o i l volume does, and 

thus overproduction would occur. 

Q. For instance — 

A. Plus water w i l l also come i n . We have t o 

p r o t e c t the formation from the inv a s i o n of water. The 

more we open the chokes up, the more water you produce. 

T h a t 1 s not good. 

Q. Using your most e f f i c i e n t choke s e t t i n g and 

using a 10,000-to-l g a s / o i l r a t i o , what i s your 

e q u i v a l e n t o i l rate? 

A. Our equivalent o i l r a t e on a l l f o u r w e l l s 

combined i s approximately 100 b a r r e l s of o i l per day. 

Q. Per well? 

A. Per w e l l , a t 10,000 t o 1. We w i l l be 

underproducing the 142, but the choke s e t t i n g s are so 

touchy t h a t i f we were t o t r y f o r more o i l we also — 

I t ' s not uniform. I n other words, we don't go from 100 

b a r r e l s a day t o 110 t o 120. We jump from 100 up t o 

2 00 b a r r e l s a day i n one choke s e t t i n g . 

So i t becomes a matter of p l a y i n g w i t h the 

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

Q. What happens i f you use a 5000-to-l g a s / o i l 

r a t i o ? What do you see? 

A. At 5000 t o 1, as you can see on every w e l l 

but Number 1, you're p h y s i c a l l y — Again, you're 
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p h y s i c a l l y l i m i t e d t h a t you cannot even produce the 

w e l l s a t 5000 t o 1. Or you are able t o produce them, 

but you're overproducing a t an extremely h i g h r a t e . 

Such as the Number 1, at 5000 t o 1, which you could 

e s t a b l i s h , you would be producing 168 b a r r e l s of o i l 

per day. 

On the Number 2, the lowest you can get i s 

6.9 — or 6900 t o 1, but you're producing 456 b a r r e l s 

of o i l a day, d e f i n i t e l y overproducing. 

Q. Do you have data from which you are able t o 

conclude what the bubble p o i n t of the r e s e r v o i r i s ? 

A. I would have t o defer t h a t t o our engineer. 

Q. As w e l l as the s o l u t i o n g a s / o i l temperature? 

A. Yes, yes. 

MR. KELLAHIN: Thank you, Mr. Examiner. 

EXAMINER STOGNER: Thank you, Mr. K e l l a h i n . 

Mr. Bruce? 

CROSS-EXAMINATION 

BY MR. BRUCE: 

Q. Mr. H a r r i s , do you have any pressure data, 

bottom-hole pressure data? 

A. Bottom-hole pressure data j u s t from our shut-

i n surface pressures. 

Q. And what i s t h a t ? 

A. Our s h u t - i n surface pressures — 
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Q. Yes. 

A. — vary from 2000 t o 2400 pounds. 

Q. And I t h i n k you said t h a t the 1 through 4 

w e l l s are producing, r i g h t ? Or capable of producing? 

A. They're capable of production, yes. 

Q. And each — What are they producing a t , each 

we l l ? 

A. Each well? 

Q. Yes. 

A. We have — Each w e l l i s averaging 

approximately 100 b a r r e l s of o i l per day, and anywhere 

from one — the low side i s the Number 1 w e l l , 

producing 800,000 a day i n gas, t o the high side of our 

Number 3, 1.4 m i l l i o n . 

Q. So the GOR has v a r i e d p r e t t y much from w e l l 

t o w e l l ? 

A. No, as a matter of f a c t the GOR i s p r e t t y 

w e l l s t a b l e a t about 11,000 t o 1, except f o r the Number 

1 w e l l , and t h a t i s somewhat lower, 9000 t o 1. 

Q. Which w e l l was that ? The Number — 

A. The Number 1. 

MR. BRUCE: That's a l l I have, Mr. Examiner. 

EXAMINER STOGNER: Thank you, Mr. Bruce. 

Mr. Carr, any r e d i r e c t ? 

MR. CARR: Nothing f u r t h e r , Mr. Stogner, on 
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r e d i r e c t . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. I n r e f e r r i n g t o your E x h i b i t Number 3, the 

B r a n t l e y sand, l e t me make sure I'm understanding t h i s 

r i g h t . What i s the r e s e r v o i r mechanics and the 

r e s e r v o i r energy, j u s t the Brantley sand alone? 

A. We're assuming t h a t the Brantley sand i s 

combination s o l u t i o n gas and water d r i v e . 

Q. I f we run from t h i s Westall sand, what would 

the — would the 2000-to-l l i m i t be s a t i s f a c t o r y t o 

produce j u s t the Brantley sand, w i t h o u t the i n d u c t i o n 

of t h i s W estall sand gas coming in? 

A. That i s up t o speculation a t t h i s p o i n t . I 

would assume probably not, s i r . Most Delaware Brushy 

Canyon f i e l d s do e x h i b i t a higher GOR than 2000 t o 1. 

What we have seen, East Loving, which i s t o 

the south of us, i t apparently i s approximately 5000 t o 

1. The Avalon f i e l d t o the n o r t h i s 4000 or 5000 t o 1. 

So I t h i n k t h a t ' s g e n e r a l l y what we see i n the Brushy 

Canyon formation. 

Q. Do you know where the o i l / w a t e r contact i s 

out here? 

A. No, s i r . 

Q. I t ' s foreseeable t h a t there's some w e l l s out 
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here w i t h o u t the i n f l u e n c e of the Westall sand, I would 

assume? 

A. Yes. 

Q. And incr e a s i n g the GOR l i m i t f o r those w e l l s , 

which would go along w i t h increased GOR, i s t h e r e a 

p o s s i b i l i t y t h a t we may see a more premature water 

i n f l u x i n t o the o i l zone? 

A. I don't b e l i e v e so. We have two updip w e l l s 

c u r r e n t l y , both B i r d Creek, and on f u l l p r o d u c t i o n — 

and on pump, they do not e x h i b i t any abnormally high 

GOR. 

Q. What i s the medium between the West a l l sand 

and t h a t Brantley sand? What are we l o o k i n g at? 

A. We're l o o k i n g a t shale, shale and t i g h t 

sands. 

Q. So we have the channeling down of the sand 

through — I be l i e v e you s a i d p e r f o r a t i o n s and then 

through — Well, how about the cement behind the pipe? 

I s t h a t a l s o an influence? 

A. Probably not. We have e x c e l l e n t bond from 

the Westall through the Brantley, so we have 

communicated probably between the cement and the 

fo r m a t i o n . 

Q. And t h a t was done a f t e r f r a c t u r i n g ? 

A. Yes. Well, we assume a f t e r f r a c t u r i n g or 
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a f t e r a c i d i z i n g . There would not have been a 

communication before we ac i d i z e d or f r a c ' d , no. 

Q. Do you know what the extent t h i s W e s t a l l sand 

— On the cross-section you show i t t o be somewhat 

l i m i t e d . 

A. To the n o r t h and south, yes, i t i s l i m i t e d . 

Q. How about t o the east and west? 

A. To the east i t does not occur i n the west 

h a l f of Section 35, i n the Hanley w e l l . And t o the 

west i t has not been — or — yeah, t o the — east, i t 

has not been determined y e t . 

Q. What's the c h a r a c t e r i s t i c of t h a t Westall 

sand gas production? I s i t high volume, low pressure? 

High pressure, low volume? 

A. High pressure. We see the high pressure from 

two f a c t o r s : the s h u t - i n of the w e l l s , which i s 

d e f i n i t e l y abnormal f o r Brushy Canyon Delaware, and 

from our s h u t - i n temperature survey we do see cross-

f l o w i n g from t h a t zone t o the lower B r a n t l e y sand. 

So we can assume there's f a i r l y h i g h 

pressure. You're not able t o put a p a r t i c u l a r amount 

on i t because you are c r o s s - f l o w i n g . 

We assume t h i s d r i e s gas, w i t h very l i t t l e 

l i q u i d i n i t . 

Q. What would — w e l l — You t h i n k one w e l l 
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could d r a i n i f i t was pe r f o r a t e d i n t h a t W e s t a l l sand, 

j u s t t o d r a i n t h a t sand o f f , since i t i s of some — 

appears t o be of somewhat l i m i t e d extent? A l l e v i a t e 

the problem instead of — 

A. I t ' s p o s s i b l e . Drainage p a t t e r n on a 

Delaware gas sand, as f a r as I know, has never been 

w r i t t e n where I could have read any r e s u l t s of i t . 

I don't know what the e xtent of drainage 

would be. 

Q. Well, you have some i n d i c a t i o n t h a t i t ' s 

coming i n out of these f r a c t u r e s . 

Okay, you have some of the C o l l i n s sand, I 

be l i e v e , i n t h a t Pinnacle State Number 1? 

A. Yes. 

Q. At l e a s t on the cro s s - s e c t i o n . That i s 

p e r f o r a t e d . 

What's the d r i v i n g mechanism f o r t h a t 

p a r t i c u l a r sand i n t e r v a l ? 

A. We bel i e v e t h a t i s also s o l u t i o n gas. 

Q. No water drive? 

A. We could assume a water d r i v e . Most Delaware 

sands do have a water d r i v e . 

However, we have not found the downdip l i m i t 

of t h i s sand as of y e t . 

Q. So i t ' s my understanding t h a t w i t h o u t the 
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i n d u c t i o n of the Westall sand gas and — e i t h e r i n t o 

the B r a n t l e y sand or the C o l l i n s sand, t h a t t he 10,000-

t o - 1 GOR r a t i o w i l l not a f f e c t the o v e r a l l p r o d u c t i o n 

on these two re s e r v o i r s ? 

A. No. We beli e v e t h a t , h o p e f u l l y i n s i x 

months, t h a t the Westall sand pressure w i l l have come 

down enough t o be equivalent t o the Bra n t l e y or the 

C o l l i n s or both, t o where the GOR w i l l come down. 

Q. What would be the danger d u r i n g the six-month 

p e r i o d of p u t t i n g a pe r f i n t o the Westall sand 

d i r e c t l y ? 

A. There would be no danger a t a l l . 

Q. Other than the a d d i t i o n a l cost? 

A. That would be c o r r e c t , yeah, other than the 

a d d i t i o n a l cost. 

Q. At the end of the six-month p e r i o d , i f the 

Wes t a l l sand appeared t o be l o s i n g i t s pressure and 

volume t o a s u f f i c i e n t amount, do you t h i n k a lower GOR 

would — could be given t o t h i s pool? 

A. Yes, s i r . 

EXAMINER STOGNER: Any other questions of 

t h i s witness? 

MR. STOVALL: Just one other. 

EXAMINATION 

BY MR. STOVALL: 
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Q. As f a r as, you know, i f you were t o take the 

o p t i o n of p e r f o r a t i n g and producing the gas out of the 

Westal l sand t o e l i m i n a t e the source of gas, given the 

r e a l i t i e s of costs and eve r y t h i n g e l s e , what would be 

the best way t o do i t ? To take one w e l l and set a 

packer or something and p e r f o r a t e i t and produce i t , 

or — 

A. Well, we have communicated on a l l f o u r of the 

Westal l w e l l s already. We are communicated t o the 

Westal l sand. 

Q. Uh-huh. 

A. So you're going t o deplete t h a t zone whether 

you've p e r f o r a t e d i t or not on our f o u r w e l l s . 

Perforated, sure, your gas w i l l come i n t o the 

bore hole d i r e c t l y opposite the sand. 

I don't see what d i f f e r e n c e i t would make i f 

we d i d p e r f o r a t e i t or j u s t leave i t alone. I am not 

opposed t o p e r f o r a t i n g i t . 

EXAMINER STOGNER: I'm so r r y , s i r , you j u s t 

t o l d me you d i d n ' t know what the r e s e r v o i r 

c h a r a c t e r i s t i c s was i n the Westall sand. 

Now you're saying w i t h o u t p e r f o r a t i n g t h a t 

you can a l l e v i a t e i t . 

I'm s o r r y , I'm confused here. You j u s t 

confused me a l t o g e t h e r . You c o n t r a d i c t e d y o u r s e l f . 
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THE WITNESS: No, I — 

EXAMINER STOGNER: You need t o s t r a i g h t e n me 

out here. 

THE WITNESS: Okay, I'm not — I d i d n ' t — I 

don't know where I — 

Q. (By Mr. S t o v a l l ) Well, l e t me back you up 

and t r y t h i s again. 

I f I understand what you j u s t s a i d , the 

answer t o my question was t h a t regardless of whether 

you p e r f o r a t e the Westall sand or continue t o produce 

through your e x i s t i n g p e r f s , the Westall gas i s going 

t o be drained o f f ? 

A. Yes. 

Q. I t ' s e i t h e r going t o flo w through t h a t shale 

member and get down t o the Brantley and be produced, or 

i f you p e r f o r a t e d i r e c t l y i t w i l l p e r f o r a t e — y o u ' l l 

produce i t out of t h a t sand? 

A. Yes. 

Q. Now, I t h i n k what Examiner Stogner was 

r e f e r r i n g t o before was, you had i n d i c a t e d t h a t you 

d i d n ' t know i f you were t o p e r f o r a t e , say, one w e l l i n 

t h a t W e s t a l l , how much area you would e f f e c t i v e l y d r a i n 

j u s t of the Westall, w i t h the Westall w e l l ? 

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

No, I don't know how much we would d r a i n o f f 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

37_ 

of — 

Q. Was t h a t what you meant before when you s a i d 

you d i d n ' t know the c h a r a c t e r i s t i c s of t h a t p a r t i c u l a r 

sand? 

A. I don't know the drainage p a t t e r n o f f the 

sand. 

Q. Does the problem appear t o be p r i m a r i l y on 

your — I'm s o r r y , i s t h a t the Santa Fe lease? 

I s t h a t what t h a t east h a l f of 35 i s ? I s 

t h a t what you're c a l l i n g t h a t ? 

A. Yes, s i r . 

Q. And t h a t ' s where the problem p r i m a r i l y seems 

t o be — 

A. That's where — 

Q. — a t l e a s t as f a r as you can t e l l ? 

A. Yes. 

Q. Now, back t o my question again. 

I f t here were some concern about r a i s i n g a 

GOR and i t s broader e f f e c t i n the pool, would i t be 

po s s i b l e t o take, say, the — i t wouldn't matter which 

w e l l — one of those s i x or seven w e l l s i n t h a t east 

h a l f of 35, set a packer below the We s t a l l , p e r f o r a t e 

the W e s t a l l , get the gas out, would you expect t o see, 

then, t h a t you'd have a pressure drop i n the Westall 

and t h a t i t would t h e r e f o r e — you would have less 
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cross-flow down to the Brantley, and therefore you 

would lower the GOR i n the o i l wells i n the Brantley? 

A. Yes, i f you could — 

Q. I s that too much of a — 

A. I f you could e f f e c t i v e l y drain more than that 

140 acres, yes, you would see a pressure drop i n th a t 

sand. 

Q. Do you have any — Looking at your logs, can 

you t e l l from the permeability whether you would expect 

t o — 

A. The logs indicate f a i r l y good r e l a t i v e 

permeability. 

Of course, that's not even calculatable. 

I t ' s j u s t assumed by the amount of distance between the 

micro — the shallow and the deep ladder logs. 

Q. And that's a sand formation, r i g h t ? 

A. Yes, s i r . 

Q. Given you have kind of a general geologic 

presumption that gas i s going to drain a larger radius 

than o i l , then conceivably you could put — take one of 

these wells r i g h t i n t h i s — Look at the 2 or 3 f o r 

example, or the — 

A. Conceivably, yes, you could drain the gas o f f 

with one w e l l . 

Q. And I guess given the amount of gas th a t 
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you're seeing, i t r e a l l y could be economically v i a b l e 

t o go ahead and produce t h a t gas f o r a sh o r t time and 

move i t out and — 

A. Oh, yes. 

Q. — k i n d of p r o t e c t the Bra n t l e y p o r t i o n of 

the f o r m a t i o n , r i g h t ? 

A. Yes. 

Q. The bottom l i n e i s , i s t h a t i s a v i a b l e 

option? 

A. Yes. 

Q. Given the — I t wouldn't n e c e s s i t a t e 

expensive d r i l l i n g of another w e l l or anything e l s e . 

I t could be done as a... 

A. (Nods) 

Q. Bottom l i n e , i n your o p i n i o n , e i t h e r — The 

Westall sand i s going t o be drained of gas e i t h e r 

through the cross-flow t o the Brantley, or i f another 

p e r f o r a t i o n i n t h a t sand were r e q u i r e d — That gas i s 

coming one way or the other. 

A. That gas i s o v e r r i d i n g e v e r y t h i n g e l s e i n the 

other two o i l zones, yes. 

MR. STOVALL: I do n ' t t h i n k I have any more 

questions. 

EXAMINER STOGNER: Any other questions of 

t h i s witness? 
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MR. KELLAHIN: One fol l o w - u p , Mr. Examiner. 

EXAMINER STOGNER: Mr. Ke l l a h i n ? 

FURTHER EXAMINATION 

BY MR. KELLAHIN: 

Q. I s there any d i r e c t measurement of the 

composition of the hydrocarbons i n the Wes t a l l sand? 

A. Yes. 

Q. Show me which w e l l has been p e r f o r a t e d — 

A. No, no, no, no — 

Q. — e x c l u s i v e l y i n the Westall sand. 

A. No, no, not e x c l u s i v e l y , no, no. 

We do have analyses of the gas i t s e l f a t the 

higher r a t e s , and our engineer w i l l — 

Q. But t h a t ' s gas t h a t we cannot s p e c i f i c a l l y 

q u a n t i f y — 

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

Q. — as being produced only out of the Westall 

sand? 

A. No, we cannot q u a n t i f y t h a t , no. 

Q. So we don't know i f the Westall sand w i l l 

c l a s s i f y i t s e l f as a gas sand or not. 

The presumption a t t h i s p o i n t i s t h a t i t 

should? 

A. Yes. From a l l evidence w i t h the ohm 

impedance, w i t h a l l the gas coming i n the top two or 
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t h r e e p e r f o r a t i o n s , yes, i t ' s a p r e t t y good assumption. 

Q. And the way you've mapped the Westa l l sand, 

i t ' s going t o extend beyond the Westall leases, and i t 

should be present i n the Fortson O i l Company's Pinnacle 

State Number 1? 

A. Yes, s i r . 

MR. KELLAHIN: No f u r t h e r questions. 

FURTHER EXAMINATION 

BY MR. STOVALL: 

Q. And i n response t o t h a t , f o l l o w - u p question 

t o t h a t i s t h a t Fortson could then p e r f o r a t e a 

Westal l — one of i t s w e l l s i n the Westall and get i t s 

share of t h a t gas, correct? 

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

MR. STOVALL: I have nothing f u r t h e r . 

EXAMINER STOGNER: Anything f u r t h e r of t h i s 

witness? 

MR. CARR: Nothing f u r t h e r . 

EXAMINER STOGNER: You may be excused a t t h i s 

t ime. 

Mr. Carr? 

MR. CARR: At t h i s time we c a l l Rex Howell. 

REX HOWELL, 

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 : 
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DIRECT EXAMINATION 

BY MR. CARR: 

Q. W i l l you s t a t e your name and place of 

residence? 

A. My name i s Rex G. Howell. I re s i d e i n 

Houston, Texas. 

Q. Mr. Howell, by whom are you employed and i n 

what capacity? 

A. I'm an independent petroleum engineering 

c o n s u l t a n t being r e t a i n e d by C o l l i n s and Ware a t t h i s 

time. 

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

background and work experience? 

A. Yes, s i r . I graduated w i t h a bachelor of 

science i n petroleum engineering from the U n i v e r s i t y of 

Texas i n 1958. I went t o work f o r Amoco as a j u n i o r 

petroleum engineer i n Levelland, Texas, and then worked 

through many o f f i c e s and many d i f f e r e n t engineering 

p o s i t i o n s f o r about 17 year w i t h Amoco. At t h a t time 

i t was Pan American Petroleum. 

I l e f t Amoco i n 1974. I was d i v i s i o n 

r e s e r v o i r engineer and supervisor i n charge of a l l the 

r e s e r v o i r engineering operations i n Texas, New Mexico, 

and the mid-continent. 

Joined the Energy Reserves Group as the 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

43 

d i v i s i o n production manager responsible f o r a l l 

p r o d u c t i o n a c t i v i t i e s i n the southern h a l f of the US. 

And then i n 1982 I j o i n e d H & G O i l Company 

i n Midland, Texas, as the executive v i c e p r e s i d e n t , 

served i n t h a t capacity u n t i l about 1985 when I n t e r 

North and Houston Natural Gas merged, and was named the 

executive v i c e p r e s i d e n t of the merged companies, Enron 

O i l and Gas Company, served i n t h a t c a p a c i t y u n t i l 

e a r l y 1989 and then took e a r l y r e t i r e m e n t from Enron 

and have been an independent petroleum c o n s u l t a n t since 

t h a t time. 

Q. What i n t e r e s t does C o l l i n s and Ware have i n 

t h i s pool? 

A. C o l l i n s and Ware has i n t e r e s t i n both t he 

Westall-operated w e l l s i n Section 35, and also the 14 

w e l l s operated i n Section 36. 

Q. When were you a c t u a l l y contacted about t h i s 

p a r t i c u l a r question i n t h i s pool? 

A. This p a r t i c u l a r question came up i n mid t o 

l a t e August. Mr. C o l l i n s c a l l e d me and wanted me t o 

update and do a reserve a n a l y s i s f o r a l l of h i s 

p r o p e r t i e s , and then p a r t i c u l a r l y look a t t h i s f i e l d 

because i t was a recent, new discovery, and attempt t o 

assign reserves t o these w e l l s . 

Q. And you've reviewed t h i s pool as p a r t of t h a t 
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e f f o r t ? 

A. Yes, s i r , I have. 

Q. When d i d you become aware of the p o t e n t i a l 

f o r a separate gas zone i n t h i s pool? 

A. When I f i r s t got t o Midland i n l a t e August 

out t h e r e , they had a l l the logs hung up, and a map, on 

the w a l l , and were t e l l i n g me t h a t they had a high — 

or h i g h g a s / o i l - r a t i o w e l l s i n the Delaware, and they 

thought i t was coming from a gas sand between two o i l 

zones. 

Q. And then what have you done since t h a t time 

t o evaluate these p r o p e r t i e s and, i n p a r t i c u l a r , 

determine whether or not there i s a gas — separate gas 

sand i n t h i s area? 

A. A l l r i g h t , s i r , I've looked — attempted t o 

look a t a l l the a v a i l a b l e data t o C o l l i n s and Ware, 

i n c l u d i n g l o o k i n g a t the w e l l logs and a l l the 

prod u c t i o n h i s t o r y i n attempting t o make reserve 

estimates. 

Q. Have you reached c e r t a i n engineering 

conclusions t h a t you're prepared t o present t o the 

Examiner today as a r e s u l t of t h i s study and review of 

the pool? 

A. Yes, s i r , I have. 

MR. CARR: We tender Mr. Howell as an expert 
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witness i n petroleum engineering. 

EXAMINER STOGNER: Any objections? 

MR. KELLAHIN: No, s i r . 

EXAMINER STOGNER: Mr. Howell i s so 

q u a l i f i e d . 

Q. (By Mr. Carr) Mr. Howell, I t h i n k i t would 

be h e l p f u l i f you would now i n d e t a i l review e x a c t l y 

what you stu d i e d and what processes you went through 

w i t h the l i m i t e d data a v a i l a b l e t o you t o determine 

whether or not you d i d have a separate gas sand. 

A. A l l r i g h t , s i r . At the time I s t a r t e d my 

study on the Westall lease i n Section 35, I had w e l l 

l o g data on f i v e logs, the logs on Santa Fe w e l l s 

number 1 through 5. I also had l o g data on t h r e e of 

the Fortson w e l l s , w e l l s number 1, 2 and 3. So I had 

logs — complete e l e c t r i c logs and p o r o s i t y logs on 

e i g h t w e l l s i n the f i e l d . 

We also had production h i s t o r y from Mr. 

Westall's f o u r w e l l s — a t the time w e l l s number 1, 2, 

3 and 4 — and a short production h i s t o r y on the 

Pinnacle Federal Number 1 w e l l . 

Taking t h a t data, then what I d i d i n using 

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

been d i v i d e d i n t o , the t h r e e sands, the C o l l i n s sand, 

the W e s t a l l sand and the Brantley sand, I then made a 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

46 

log analysis foot by foot f o r each zone there, 

determined the porosity, the water saturation, and then 

from th a t developed a hydrocarbon pore volume f o r each 

zone. 

That would allow me to determine the o r i g i n a l 

o i l i n place and the o r i g i n a l gas i n place f o r each one 

of the wells and for each one of the zones. 

Once knowing the o r i g i n a l o i l i n place, 

derived by log calculations, I had to go i n and make 

several assumptions. That was r e a l l y about the end of 

my r e a l hard data. 

But I made the assumption that a Delaware 

w e l l could drain 40 acres. 

I further made the assumption th a t a well 

completed i n the Collins sand would have a primary 

recovery factor of 15 percent of the o r i g i n a l o i l i n 

place. 

I made the further assumption th a t a well 

completed i n the Brantley sand would only have a ten-

percent recovery factor of primary o i l . 

Q. And what were you basing th a t on? 

A. Well, i t ' s j u s t r e a l l y looking at the log 

charac t e r i s t i c s here. 

The average porosity i n the Collins sand was 

higher than i t was i n the Brantley sand. The Collins 
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sand i s a l o t more uniform, you can correlate i t from 

w e l l t o w e l l better. 

The Brantley sand i s , as I say, lower 

porosity and seemed to be more heterogeneous than the 

Collins sand there. 

So I assumed a lower recovery factor. I t was 

an assumption to t r y to take i n t o account e i t h e r lower 

drainage or lack of good pack. 

And f o r the Westall sand, what I did was use 

the — calculate bottom-hole pressure from surface 

shut-in pressures. I assumed an abandonment pressure 

of 500 p . s . i . and then calculated the o r i g i n a l gas i n 

place, and using a 500-pound abandonment pressure you 

would come up with a recovery of 85 percent of the gas 

i n place f o r the Westall zones. 

Q. Now, what other information did you have 

available t o you? 

A. Well, we don't have a f l u i d sample on t h i s 

t h i n g and i t ' s r e a l l y unfortunate, because i t ' s r e a l l y 

key t o some of the conclusions that we've drawn on t h i s 

t h i n g . 

We know that the o i l g r a v i t y i s 43 degrees 

API. We do know that. 

On one of the Fortson wells, they had an 

early t e s t out of the Brantley sand with a producing 
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g a s / o i l r a t i o of 1500. Now, I assumed t h a t the 

s o l u t i o n g a s / o i l r a t i o f o r t h i s r e s e r v o i r , then, was 

1500 cubic f e e t per square b a r r e l . 

Knowing the o i l g r a v i t y of 43 degrees, 

assuming a s o l u t i o n g a s / o i l r a t i o of 1500, and knowing 

the bottom-hole temperature of the gas g r a v i t y , then I 

could c a l c u l a t e a r e s e r v o i r volume f a c t o r of 1.65. 

Now, t h a t ' s a p r e t t y h i g h r e s e r v o i r volume 

f a c t o r , and — almost i n d i c a t i n g a v o l a t i l e o i l . But 

what i t i n d i c a t e s t o me i s t h a t t h i s i s a r e a l h i g h -

q u a l i t y hydrocarbon being produced out of here, a l i g h t 

crude, and i t ' s w i t h a l o t of gas i n j u s t the C o l l i n s 

and j u s t the Brantley sands, i n a d d i t i o n t o probably 

being e s s e n t i a l l y a l l gas out of the Westall sand. 

Q. Now, admi t t e d l y you're working w i t h l i m i t e d 

i nformation? 

A. Yes, s i r , very l i m i t e d i n f o r m a t i o n . And l i k e 

I say, we don't have a bottom-hole sample. You would 

l i k e t o have a — say, a recombination sample on t h a t 

t h i n g . 

But t o r e a l l y get meaningful f l u i d p r o p e r t i e s 

out o f i t , you've got t o know what p r o p o r t i o n t o 

combine the gas back w i t h the o i l . And w i t h a l l the 

evidence out here of communication w i t h the gas zone, 

i t ' s r e a l l y d i f f i c u l t . And about the only way I would 
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know t o get a v a l i d f l u i d sample out of t h i s t h i n g , a 

bottomhole sample — and I t h i n k the operations people 

would not look on t h i s k i n d l y — i s maybe t o d r i l l stem 

t e s t j u s t the C o l l i n s sand t h e r e , and then you might 

could get a t r u e f l u i d sample and do i t . 

I'm not advocating t h a t , but I don't know how 

t o get a good bottom-hole sample or a — or what 

p r o p o r t i o n s t o recombine the gas and o i l t o come up 

w i t h the c o r r e c t f l u i d p r o p e r t i e s . 

Q. With the i n f o r m a t i o n a v a i l a b l e , and based on 

the assumptions t h a t you've had t o make, have you been 

able t o reach conclusions concerning the producing 

g a s / o i l r a t i o s f o r t h i s pool? 

A. Yes, s i r , j u s t t a k i n g — on these 

assumptions, and there are many assumptions i n here — 

f o r j u s t the C o l l i n s sands and the B r a n t l e y sands, 

which are the o i l sands i n here, and based on these 

assumptions t h a t I've o u t l i n e d , I t h i n k the average 

producing g a s / o i l r a t i o of those w e l l s , of the w e l l s 

completed i n j u s t those sands, w i t h no communication, 

w i l l be i n the v i c i n i t y of 7700 cubic f e e t per b a r r e l , 

over the l i f e of the p r o p e r t i e s . 

Q. And t h i s i s j u s t from the s o l u t i o n gas only? 

A. Yes, s i r , t h a t ' s j u s t from p r o d u c t i o n of 

s o l u t i o n gas i n those two o i l sands. 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

50 

Q. Have you attempted t o f a c t o r i n what you 

understand t o be the Westall sand? 

A. Yes, s i r , again t a k i n g i n t o account an 85-

percent recovery f a c t o r , which i s assuming a 500-pound 

abandonment pressure, then I c a l c u l a t e i n j u s t t h e 

e i g h t w e l l s t h a t I analyzed, assuming t h e y ' l l d r a i n 40 

acres, t h a t there's about 2.6 BCF of gas i n the Westall 

sand. 

So when you add t h a t t o the 2.6 BCF t o the 

gas, s o l u t i o n gas t h a t ' s going t o be produced, you're 

going t o come up w i t h about an average g a s / o i l r a t i o of 

9700 cubic f e e t per b a r r e l over the l i f e of these 

p r o p e r t i e s . 

Q. Do you have an opinion as t o whether or not 

i t would be prudent t o independently produce the 

Wes t a l l sands? 

A. Well, s i r , I — I don't t h i n k i t would be — 

I don't t h i n k you can independently produce the Westall 

sand, j u s t as I don't b e l i e v e you can independently 

produce the Brantley and the C o l l i n s . 

I know t h a t the Westall sand has good 

p r o d u c t i v i t y , f o l l o w i n g s t i m u l a t i o n by a f r a c from the 

lower zone. But j u s t because a w e l l has good i n i t i a l 

bottomhole pressure and i n i t i a l d e l i v e r a b i l i t y doesn't 

i n d i c a t e i t ' s going t o be a b i g w e l l and d r a i n a la r g e 
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area t h e r e . 

But your question, s p e c i f i c a l l y , I don't know 

how you would do t h a t , because i n my b e l i e f , by lo o k i n g 

a t t he l o g c h a r a c t e r i s t i c s of t h a t w e l l — we don't 

have any cores and no p e r m e a b i l i t y measurements t h e r e 

— I t h i n k the Westall sand i s going t o have t o be 

st i m u l a t e d . 

So i f you s t i m u l a t e the Westall sand, you go 

i n t o t he Brantley sand and the C o l l i n s sand. So I 

don't t h i n k you can independently produce the Westall 

sand. 

Q. Based on your understanding of t h i s 

r e s e r v o i r , do you see evidence of a gas cap? 

A. No, s i r , I do not see any evidence. And when 

we f i r s t — when I f i r s t went t o Midland and they t o l d 

me about a gas zone between two o i l zones, i t d i d n ' t 

seem r i g h t t o me. And I thought, Well there's a zone 

t h a t ' s got a gas cap i n i t ; t h a t ' s t h e i r a problem 

t h e r e . 

But a f t e r reviewing — And t h i s i s a sample 

lo g from a cross-section t h e r e . But reviewing a l l of 

the logs a v a i l a b l e out t h e r e , you can see t h a t t h e r e i s 

a good shale b a r r i e r between the Westall i n t e r v a l and 

the B r a n t l e y sand. And i n my op i n i o n , t h a t i s a good 

geologic b a r r i e r t h e r e . 
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Right above the Westall sand t h e r e i s another 

good shale b a r r i e r . I n f a c t , i t ' s t h i c k e r than the one 

between the Brantley. Again, i t e x i s t s i n a l l the 

w e l l s over t h e r e , and so I t h i n k t h a t ' s the t h i n g 

t h e r e . 

Now, why there's j u s t gas i n the Westall 

zone, I can't answer t h a t . 

But — And then I f u r t h e r looked a t the — 

Based on l o g anal y s i s only, I cannot c a l c u l a t e or 

lo c a t e a g a s / o i l contact i n e i t h e r the Br a n t l e y or the 

C o l l i n s zones. Consequently, I can't l o c a t e an 

o i l / w a t e r contact. 

Now, I can lo c a t e zones t h a t have h i g h water 

s a t u r a t i o n s c a t t e r e d through t h e r e , much higher than I 

would suspect connate water or i r r e d u c i b l e water, and I 

suspect some water production i n here. 

But I cannot l o c a t e , i n these w e l l s t h a t I've 

seen, I cannot l o c a t e e i t h e r a g a s / o i l contact nor an 

o i l / w a t e r contact i n e i t h e r of the zones. 

Q. I n your op i n i o n , would approval f o r s i x 

months of a g a s / o i l r a t i o on a temporary basis of 

10,000 t o 1 d i s s i p a t e r e s e r v o i r energy? 

A. No, s i r . 

Q. I n your op i n i o n , would d e n i a l of t h i s 

A p p l i c a t i o n u l t i m a t e l y r e s u l t i n o i l being l e f t i n the 
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ground? 

A. Yes, s i r . 

Q. I n working w i t h t h i s i n f o r m a t i o n , d i d you 

come across any other data or i n f o r m a t i o n t h a t would 

support the existence of a separate gas zone i n the 

r e s e r v o i r ? 

A. Yes, s i r , we d i d . We looked a t some gas 

an a l y s i s t h a t was a v a i l a b l e . 

One, the f i r s t one here, what I've got i s 

produced gas ana l y s i s from three w e l l s . A l l t h r e e of 

these w e l l s produce from the Brushy Creek s e c t i o n of 

the Delaware here. 

The f i r s t one, what I've looked a t i s the 

he a t i n g values and the l i q u i d content of the gas. 

And you can see on the Ray Westa l l w e l l t he 

he a t i n g value i n BTU's per MCF i s about 1167, where the 

other two w e l l s , again out of the Delaware, are 1571 

and 1431. 

I n other words, a much dryer gas r e f l e c t e d by 

the h e a t i n g value. 

This i s also r e f l e c t e d and shown by the 

l i q u i d content of the gas. Five g a l l o n s per m i l l i o n 

f o r t he FM pluses i n the Ray Westall w e l l , 13 g a l l o n s 

per m i l l i o n i n the B i r d Creek w e l l , and i n excess of 10 

ga l l o n s per m i l l i o n i n the M y r t l e Meyer Number 2 w e l l . 
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So t o me — And t h i s i s only t h r e e samples. 

But t o me, t h i s i n d i c a t e s t h a t the Ray Westa l l w e l l i s 

a much dryer gas and i s r e a l l y not r e p r e s e n t a t i v e of 

what you would expect casinghead gas t o be i n a normal 

Delaware r e s e r v o i r . 

Q. Could you j u s t summarize f o r Mr. Stogner the 

conclusions you've reached from your work w i t h t h i s 

pool? 

A. Yes, s i r . What I've concluded from l o o k i n g 

a t t h e data — and I admit t h a t i t ' s l i m i t e d here — 

t h a t we r e a l l y have three g e o l o g i c a l l y separate zones 

out here, two of them being o i l and the t h i r d one being 

i n the middle of the two o i l zones, being a 

predominantly gas zone. 

That when you t r y t o s t i m u l a t e e i t h e r the 

upper o i l sand or the bottom o i l sand, you're going t o 

get communication w i t h i t , and t h a t , consequently, the 

gas c o n t r i b u t e d by t h a t zone i s going t o c o n t r i b u t e t o 

a higher g a s / o i l r a t i o i n t h i s f i e l d . 

And t h a t I do not b e l i e v e t h a t the w e l l can 

be — t h a t the f i e l d can be e f f i c i e n t l y depleted a t a 

g a s / o i l r a t i o l i m i t of 2000 t o 1. 

Q. I s 10,000 t o 1 needed t o do t h i s e f f i c i e n t l y ? 

A. Yes, s i r , i n my opi n i o n a p e r i o d of s i x 

months here w i l l allow us t o c o l l e c t other data and see 
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i f t h i s i s the optimum g a s / o i l r a t i o t o produce t h i s 

f i e l d a t . 

Q. Admittedly, there's a l o t of a c t i v i t y i n the 

area r i g h t now? 

A. Yes, s i r , there's many w e l l s , as you heard, 

being d r i l l e d . 

Q. And i t ' s your recommendation t h a t i f t h i s 

A p p l i c a t i o n i s approved i t should be re-opened and 

reviewed again i n s i x months? 

A. Yes. 

Q. Was E x h i b i t Number 7 prepared by you? 

A. Yes, i t was. 

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

move the admission of Applicant's E x h i b i t Number 7. 

EXAMINER STOGNER: Are th e r e any objections? 

MR. KELLAHIN: No o b j e c t i o n . 

EXAMINER STOGNER: E x h i b i t Number 7 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. Howell. 

EXAMINER STOGNER: Thank you, Mr. Carr. 

Mr. K e l l a h i n , your witness. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Howell, give me a c h e c k l i s t , i f you w i l l , 
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s i r , of what type of data you would propose the 

operators gather from t h e i r w e l l s so t h a t i n s i x months 

when we come back t o the Examiner we w i l l now have 

s u f f i c i e n t data t o s a t i s f y the issue of the app r o p r i a t e 

g a s / o i l r a t i o f o r the r e s e r v o i r . 

A. You know, l e t me t h i n k of the t h i n g s t h a t 

would be i d e a l from a r e s e r v o i r engineering standpoint. 

From an operator's from an operator's 

sta n d p o i n t , l o o k i n g a t costs — 

Q. No, s i r , my question was f o r the r e s e r v o i r 

engineer, what do you see? 

A. I t h i n k a complete core a n a l y s i s of the whole 

— o f a l l t h r e e sands out here would be q u i t e h e l p f u l 

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

coming a t some answer of what drainage areas might be. 

Q. We don't have any core data y e t f o r the 

r e s e r v o i r ? 

A. Not t o my knowledge. Now, I t h i n k maybe one 

of the Fortune w e l l s has had the upper sand cored. I 

have not seen t h a t a n a l y s i s y e t . 

But I would l i k e t o see core analyses on a l l 

t h r e e sands, a f u l l core a n a l y s i s . 

Q. A l l r i g h t , s i r . What else? 

A. I ' d l i k e t o see r e l a t i v e p e r m e a b i l i t y data 

obtained from those t h i n g s so we can make not only some 
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primary recovery c a l c u l a t i o n s , I be l i e v e t h a t these 

sands r e a l l y have a — q u i t e a p o t e n t i a l f o r w a t e r f l o o d 

and even t e r t i a r y . So I ' d l i k e t o see some o i l / w a t e r 

r e l a t i v e p e r m e a b i l i t y r a t e s . 

So I ' d l i k e t o see r e l a t i v e p e r m e a b i l i t y , 

g a s / o i l and o i l / w a t e r . 

Q. A l l r i g h t , s i r . What else? 

A. I ' d l i k e t o see a bottomhole f l o o d a n a l y s i s . 

Now, I t h i n k t h a t ' s going t o have t o be some thought of 

how we're going t o c o l l e c t t h a t . I s anybody w i l l i n g t o 

d r i l l stem t e s t ? 

Once you get through the C o l l i n s sand or 

penetrate t h a t shale below the C o l l i n s sand, I'm not 

sure you can get a re p r e s e n t a t i v e sample of j u s t the 

o i l . 

Q. When you're lo o k i n g a t a f l u i d a n a l y s i s , do 

we have t o take them f o r m u l t i p l e w e l l s i n the 

r e s e r v o i r i n order t o have an accurate r e f l e c t i o n of 

the r e s e r v o i r ? 

A. Well, the more you have, the b e t t e r . The 

more data p o i n t s you have. I would t h i n k i f you could 

get one good — one good — I guess i f we could get one 

sample t h a t k i n d of f i t what we thought i t should be, I 

would be k i n d of comfortable w i t h t h a t . 

I f i t doesn't f i t what I want, then I would 
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want t o take a couple. But the more you have, the 

b e t t e r . But a f l u i d sample would r e a l l y be h e l p f u l . 

Q. A l l r i g h t , s i r . What else? 

A. I t h i n k , of course, d a i l y p r o d u c t i o n 

h i s t o r i e s on a l l the w e l l s of the choke sizes and the 

— as the operators normally get. A l l r a t e s , a l l 

gas/water, the pressures and the choke s i z e s , and I 

t h i n k t h a t could help on t h a t t h i n g . 

Pressure data would also be h e l p f u l t o o . 

Q. What k i n d of pressure data would you propose 

t o gather, over what i n t e r v a l s ? 

A. Well, on the f l o w i n g w e l l s , i f you could run 

bottoms i n t h e r e , you know, I t h i n k t h a t would be 

app r o p r i a t e , t o run bottoms, i f the operators, you 

know, would consent t o running bottoms on the w e l l s . 

There's always a chance of l o s i n g the bottom, and you 

don't l i k e t o do t h a t . 

But, you know, i f you could take pressures 

f a i r l y e a r l y — and I t h i n k what we're seeing here, 

t h e y ' r e going t o be p r e t t y r e p r e s e n t a t i v e over t h e r e . 

But i f you could get, say, a w e l l every 80 acres, every 

other w e l l , l i k e t h a t , pressures over the h i s t o r y 

here — You know, i n s i x months and i f t h i s r e s e r v o i r s 

are as good as I expect i t t o be — I don't l i k e — I 

don't expect t o see a l o t of pressure drawdown i n these 
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w e l l s out here. But I t h i n k we do need t o get some 

pressure data on as many w e l l s as are f e a s i b l e . 

Q. Let me ask you t o respond t o a question t h a t 

Mr. S t o v a l l introduced i n t o the t o p i c a w h i l e ago, and 

t h a t i s whether one of these operators could simply 

s e l e c t i v e l y p e r f o r a t e the Westall sand, get a l l t he gas 

out of t h a t sand and not somehow d i s r u p t the r e s e r v o i r . 

I s t h a t a s o l u t i o n f o r us? 

A. Well, i n my opinion i t ' s not. And as I t o l d 

Mr. Carr, I don't t h i n k you can f i n d your withdrawal 

p o i n t t o j u s t the Westall sand. 

And f u r t h e r , j u s t because you have good 

i n i t i a l p r o d u c t i v i t y doesn't i n d i c a t e you're going t o 

d r a i n the world on t h a t , and so I t h i n k you could get 

gas out of a w e l l by p e r f o r a t i n g i t t h e r e . 

But I t h i n k i f you had t o s t i m u l a t e i t , i n my 

op i n i o n , i f you have t o s t i m u l a t e you're going t o get, 

a l s o , some o i l out of the C o l l i n s and the Br a n t l e y 

zone. And j u s t because you get the w e l l a t t h i s 40 

acres, I don't t h i n k you lose the problem from the 

other 40 acres, i n my opinion. 

Q. You introduced the t o p i c j u s t now of 

p o t e n t i a l f u t u r e pressure maintenance f o r the 

r e s e r v o i r ? 

A. Yes, s i r , I t h i n k t h i s r e a l l y has a l o t of 
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p o t e n t i a l f o r secondary by w a t e r f l o o d i n g and t e r t i a r y 

by C02. And t h a t ' s based on — When I j o i n e d H & G O i l 

Company, we were operating the Delaware F i e l d i n Loving 

County, Texas, and we bought the f i e l d from Mobile 

a f t e r i t had been s u c c e s s f u l l y waterflooded. Not a 

grea t w a t e r f l o o d , but a successful w a t e r f l o o d . 

And we picked up C02 and compressed i t and 

c a r r i e d i t 26 miles t h e r e . And when I l e f t , we had 

already recovered 4 m i l l i o n b a r r e l s of t e r t i a r y o i l 

from t h a t f i e l d . 

And l o o k i n g a t the q u a l i t y of sand, 

p a r t i c u l a r l y the C o l l i n s sand i s much b e t t e r than t h a t 

one. So i f t h i s f i e l d responds under primary, as I 

suspect i t w i l l , I t h i n k secondary by w a t e r f l o o d i n g 

would be q u i t e f e a s i b l e and fo l l o w e d by C02. So I 

t h i n k t h i s i s a very valuable r e s e r v o i r , yes, s i r . 

Q. Part of a scheme f o r pressure maintenance 

would be c o n t r o l of pressure by l i m i t i n g the gas 

withdrawals from the r e s e r v o i r , would i t not? 

A. Under primary, I t h i n k you could — I don't 

t h i n k y o u ' l l want t o ever — You can slow the r a t e of 

pressure d e c l i n e , but you w i l l s t r e t c h the l i f e . 

I n other words, i f t h i s zone, on the s o l u t i o n 

gas d r i v e r e s e r v o i r , which I t h i n k i s the predominant 

producing mechanism, and you deplete i t down t o the 
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balance pressure, the economic l i m i t , under a 2000-to-l 

g a s / o i l r a t i o , you can do t h i s . 

I t h i n k i t ' s going t o take 25 t o 3 5 years t o 

do i t . You're going t o get t o the same p o i n t and 

e s s e n t i a l l y the same u l t i m a t e recovery as under a 

10,000-to-l g a s / o i l r a t i o , but you can shorten the l i f e 

by roughly a f i v e f o l d increase t o do t h a t . 

So I don't t h i n k you're going t o conserve 

energy by not producing the g a s / o i l r a t i o . 

Now, I t h i n k everyone r e a l i z e s or be l i e v e s — 

the r e s e r v o i r engineers do — t h a t the quicker you 

s t a r t a w a t e r f l o o d and less the shrinkage of crude, the 

b e t t e r your u l t i m a t e recovery. 

Q. Let me ask you t h i s : Does i t impair the 

o p p o r t u n i t y f o r success of the pressure maintenance 

p r o j e c t by inc r e a s i n g the g a s / o i l r a t i o t o the 10,000-

t o - l r a t e f o r a six-month period? 

A. No, s i r , not i n my opin i o n . 

Q. I f t h i s i s t r u l y a s o l u t i o n g a s / o i l r e s e r v o i r 

and we were not going t o develop a gas cap or make an 

e x i s t i n g gas cap l a r g e r i n any of these zones, then 

i t ' s not r a t e - r e l a t i v e ? 

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

Q. So a t a s o l u t i o n g a s / o i l r a t i o r e s e r v o i r , 

we're not going t o leave o i l i n the ground by 
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manipulating the g a s / o i l r a t i o ? 

A. No, you can s t r e t c h the l i f e out a l o t . 

Q. Anything else on data-gathering f o r the 

r e s e r v o i r i n order t o come back i n s i x months and have 

an answer t o the issue? 

A. There's probably other t h i n g s , but t h a t ' s a l l 

I can t h i n k of r i g h t now, s i r . 

MR. KELLAHIN: Thank you. No f u r t h e r 

questions. 

EXAMINER STOGNER: Thank you, Mr. K e l l a h i n . 

Mr. Bruce? 

CROSS-EXAMINATION 

BY MR. BRUCE: 

Q. Mr. Howell, you s a i d you d i d look a t l o g data 

on Fortson w e l l s 1 through 3? 

A. Yes, s i r . 

Q. Did the Westall zone extend eastward t o the 

number 3 well? 

A. Yes, s i r , i t d i d . 

Q. And what k i n d of production h i s t o r y data d i d 

you have? What k i n d of production data d i d you have 

when you d i d your study? 

A. I had — On the Westall w e l l s I had the f o u r 

t e s t s t h a t were submitted t h e r e , and then on the 

Fortson Pinnacle Number 1 I had one t e s t t h a t had been 
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submitted t o Mr. C o l l i n s , who's a working i n t e r e s t 

owner under t h a t u n i t , one t e s t only, and i t was a 

f a i r l y short-term t e s t . 

Q. Okay. Do you r e c a l l what the Fortson t e s t 

showed? 

A. No, s i r , I do not r e c a l l . I'm sure we could 

f i n d i t . 

Q. Okay. And there wasn't any pressure data on 

the Fortson wells? 

A. No, s i r . 

MR. BRUCE: I don't have anything f u r t h e r , 

Mr. Examiner. 

EXAMINER STOGNER: Mr. Carr, any r e d i r e c t ? 

MR. CARR: No r e d i r e c t . 

EXAMINER STOGNER: Mr. Carr, I have a few 

questions f o r Mr. Howell, and then I would l i k e t o come 

back t o Mr. H a r r i s . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Mr. Howell, t h i s — I n answering Mr. 

Ke l l a h i n * s questions, I j o t t e d down what he had asked 

you. I c a l l i t a s o r t of a r e s e r v o i r engineer's wish 

l i s t — 

A. Yes, s i r . 

Q. — core data and such as t h a t . 
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I n your o p i n i o n , i s t h a t type of i n f o r m a t i o n 

and data f e a s i b l e on a lease basis f o r — i n t h i s area? 

A. You mean can i t be co l l e c t e d ? Yes, s i r , I 

be l i e v e i t can. Now, Mr. Westall, I don't know — I 

know he's d r i l l e d w e l l 6. I don't know i f 7 and 8 are 

a v a i l a b l e t o be d r i l l e d . But, you know, a t t h a t time 

they could be cored. 

Q. Let me — Can i t be c o l l e c t e d by one operator 

on h i s lease? 

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

Q. I t could. Would i t be b e t t e r i f a 

conglomeration of operators c o l l e c t e d t h i s data? 

A. Yes, s i r . The more data p o i n t s you have 

s c a t t e r e d out across the f i e l d , the more b e t t e r i t 

would be. 

Q. So t h i s would be i n f o r m a t i o n t h a t perhaps you 

would l i k e f o r u n i t i z a t i o n , say? 

A. Oh, I t h i n k u l t i m a t e u n i t i z a t i o n and 

secondary recovery, yes, s i r . Just proper maintenance 

of the f i e l d , operation of the f i e l d t o develop a r e a l 

optimum plan of d e p l e t i o n , the more data you get, the 

b e t t e r t h a t you can do the design work. 

EXAMINER STOGNER: I have no other questions 

of Mr. Howell. Are there any questions of t h i s 

witness? 
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MR. CARR: No. 

EXAMINER STOGNER: I ' d l i k e t o r e c a l l Mr. 

H a r r i s a t t h i s time. 

MR. CARR: Mr. Harris? 

RANDALL L. HARRIS (Recalled), 

the witness h e r e i n , a f t e r having been p r e v i o u s l y 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 : 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Mr. H a r r i s , you are employed by which 

company? 

A. Ray Westall Operating. 

Q. Before proposing t h i s today, was t h e r e a 

meeting w i t h the operators i n t h i s p a r t i c u l a r pool 

about what was going on, about your proposal, about 

what you have presented today? 

A. Yes, s i r . We've had several meetings. One 

was j u s t a j o i n t o perating meeting between Fortson O i l 

and Great West O i l and C o l l i n s and Ware. That was, I 

b e l i e v e , September the 1st or 2nd. 

Q. And t h a t was j u s t of the thr e e o r i g i n a l 

Applicants? 

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

Q. Has there been any communications w i t h — Let 
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me go back. How many operators are out i n the pool? 

How many operators have w e l l s t h a t are — have 

pr o d u c t i o n from t h i s pool or dedicated t o t h i s pool? 

A. Just B i r d Creek, Ray Westall and Fortson. 

Q. Okay. 

A. We have shown the data, however, t o Bass and 

t o Hanley and t o Heyco as a matter of courtesy before 

t h i s hearing. We've b a s i c a l l y presented our case t o 

them f o r t h e i r nod of approval or not o b j e c t before we 

appeared here today. 

EXAMINER STOGNER: So gentlemen, and Mr. 

K e l l a h i n , Mr. Bruce, Santa Fe, Hanley and Bass, and Mr. 

Carr, Harvey Yates i s appearing here today as a working 

i n t e r e s t i n t h i s pool? 

MR. KELLAHIN: Yes s i r . 

MR. CARR: Correct. 

EXAMINER STOGNER: I j u s t wanted t o make sure 

I was c l e a r on every t h i n g . 

MR. BRUCE: I'm not sure where Santa Fe's 

i n t e r e s t s are. I t h i n k they're w i t h i n a m i l e of the 

poo l . 

EXAMINER STOGNER: But they're not — Your 

c l i e n t i s not an operator? 

MR. BRUCE: I be l i e v e not a t t h i s time. 

Q. (By Examiner Stogner) Has th e r e ever been 
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any t a l k t h a t you're aware o f , of u n i t i z i n g t h i s area? 

A. Yes, i n our f i r s t i n i t i a l meeting w i t h 

C o l l i n s and Ware and Fortson, i t was discussed t h a t the 

q u a l i t y of the r e s e r v o i r , e s p e c i a l l y the C o l l i n s sand, 

d i d appear t o have the c h a r a c t e r i s t i c s of secondary 

recovery, so i t was touched on t h a t ground, yes. 

As f a r as u n i t i z a t i o n , you would j u s t assume 

u n i t i z a t i o n i f you were going t o go i n t o a j o i n t 

w a t e r f l o o d p r o j e c t a t some time i n the f u t u r e . 

Q. Ge t t i n g away from t h a t l i n e of qu e s t i o n i n g , 

the w e l l s — I don't want t o use the word "caused" — 

w e l l , yeah, I w i l l — t h a t causes communication w i t h 

the Westall sand, you have narrowed i t down t o which 

f o u r w e l l s , i n your opinion? 

A. The Santa Fe Federals 1, 2, 3 and 4. 

Q. And when I look a t E x h i b i t Number 2, which i s 

a map, i t ' s those four w e l l s marked 1, 2, 3 and 4 i n 

the east h a l f of Section 35? 

A. Yes, s i r . 

Q. Wells 6 and 7 are proposed l o c a t i o n s ? 

A. Number 6 i s c u r r e n t l y — I j u s t got a l a t e 

r e p o r t . We are running casing on i t as — r i g h t a t the 

moment. 

Q. Okay. Now, when I look up n o r t h , there's a 

w e l l number 5. 
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A. Yes. 

Q. That wasn't on the c r o s s - s e c t i o n . 

A. No, t h a t i s a new w e l l t h a t we were i n the 

process of s t i l l completing. 

Q. A g e o l o g i c a l question: We have used and we 

have c o n t i n u a l l y used your nomenclature. I ' l l say the 

C o l l i n s sand, the Westall sand, Brantley sand and B i r d 

Creek sand. 

Are these — You've mentioned already t h a t 

these names are not recognized but only l o c a l i z e d f o r 

today's case. Do they correspond w i t h any other known 

sand i n t e r v a l s t h a t have been named or designated out 

th e r e as such? 

A. No, s i r . 

Q. Okay. So any reference t o these names today 

i n an order subsequent t o t h i s i s j u s t f o r t h a t 

p a r t i c u l a r purpose; i t i s not, nor do we — nor i s the 

D i v i s i o n advocating naming any pools, p a r t s of or 

sands, i n t e r v a l s or producing sands? 

A. No, s i r . Every company has t h e i r own 

des i g n a t i o n , g e n e r a l l y of t h e i r pay sands w i t h i n the 

Delaware. 

EXAMINER STOGNER: Okay, I want t h a t c l e a r 

t h a t i f these — we recognize these names today, we've 

u t i l i z e d them but nor are we i n any way advocating the 
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de s i g n a t i o n of any pools or p a r t s o f , other than the 

normal accepted procedures of naming a f t e r formations 

such as geographical area. 

I have no other questions of Mr. H a r r i s . Are 

th e r e any other questions w h i l e he i s on the stand? 

MR. KELLAHIN: No, s i r . 

MR. CARR: No, s i r . 

EXAMINER STOGNER: Mr. Carr, do you have 

anything f u r t h e r ? 

MR. CARR: I have nothing f u r t h e r i n t h i s 

case. 

EXAMINER STOGNER: Mr. Kella h i n ? 

MR. KELLAHIN: No, s i r . 

EXAMINER STOGNER: Mr. Bruce? 

MR. BRUCE: No, s i r . 

EXAMINER STOGNER: I s there any need f o r 

c l o s i n g statements at t h i s time? 

MR. CARR: No, s i r . 

MR. KELLAHIN: No, s i r . 

EXAMINER STOGNER: Does anybody else have 

anything f u r t h e r i n Case Number 10,541? I f not, t h i s 

case w i l l be taken under advisement. 

(Thereupon, these proceedings were concluded 

a t 11:55 a.m.) 

* * * 
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