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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE HEARING 
CALLED BY THE OIL CONSERVATION 
DIVISION FOR THE PURPOSE OF 
CONSIDERING: 

APPLICATION OF YATES PETROLEUM 
CORPORATION 

APPLICATION OF CONOCO, INC. 

CASE NOS.QL0,869^ 
10,881 

REPORTER'S TRANSCRIPT OF PROCEEDINGS 

EXAMINER HEARING 

BEFORE: DAVID R. CATANACH, Hearing Examiner 

December 3, 1993 
DEC 2 7 

Santa Fe, New Mexico 

This matter came on f o r hearing before t h e O i l 

Conservation D i v i s i o n on Friday, December 3rd, 1993, a t 

Morgan H a l l , State Land O f f i c e B u i l d i n g , 310 Old Santa Fe 

T r a i l , Santa Fe, New Mexico, before Steven T. Brenner, 

C e r t i f i e d Court Reporter No. 7 f o r the State of New Mexico. 

* * * 

CUMBRE COURT REPORTING 
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I N D E X 

December 3, 1993 
Examiner Hearing 
CASE NO. 10,869 

PAGE 
APPEARANCES 4 

CONOCO WITNESSES: 

DAVID SCOTT 

D i r e c t Examination by Mr. K e l l a h i n 7 

BILL HARDIE 
D i r e c t Examination by Mr. K e l l a h i n 11 
Cross-Examination by Mr. Carr 47 
Cross-Examination by Ms. Aubrey 49 
Examination by Examiner Catanach 50 

MARK MAJCHER 
D i r e c t Examination by Mr. K e l l a h i n 53 
Cross-Examination by Mr. Carr 77 
Cross-Examination by Ms. Aubrey 79 
Examination by Examiner Catanach 81 
Redirect Examination by Mr. K e l l a h i n 83 

YATES WITNESSES: 

PINSON MCWHORTER 
D i r e c t Examination by Mr. Carr 85 
Cross-Examination by Mr. K e l l a h i n 104 
Examination by Examiner Catanach 123 

DAVID F. BONEAU 
D i r e c t Examination by Mr. Carr 12 6 
Cross-Examination by Mr. K e l l a h i n 131 

MARATHON WITNESS: 

CRAIG KENT 
D i r e c t Examination by Ms. Aubrey 137 
Cross-Examination by Mr. Carr 144 
Cross-Examination by Mr. K e l l a h i n 144 
Examination by Examiner Catapach 147 

REPORTER'S CERTIFICATE 149 

* * * 
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E X H I B I T S 

Conoco E x h i b i t s I d e n t i f i e d Admitted 
E x h i b i t 1 8 10 
E x h i b i t 2 9 10 
E x h i b i t 3 12 47 
E x h i b i t 4 18 47 
E x h i b i t 5 22 47 
E x h i b i t 6 27 47 
E x h i b i t 7 32 47 
E x h i b i t 8 34 47 
E x h i b i t 9 36 47 
E x h i b i t 10 38 47 
E x h i b i t 11 40 47 
E x h i b i t 12 41 47 
E x h i b i t 13 54 77 
E x h i b i t 14 54 77 
E x h i b i t 15 59 77 
E x h i b i t 16 61 77 
E x h i b i t 17 63 77 
E x h i b i t 18 66 77 
E x h i b i t 19 67 77 
E x h i b i t 20 68 77 
E x h i b i t 21 69 77 
E x h i b i t 22 69 77 
E x h i b i t 23 70 77 
E x h i b i t 24 71 77 

* * * 

Yates E x h i b i t s I d e n t i f i e d Admitted 
E x h i b i t 1 85 85 
E x h i b i t 2 87 104 
E x h i b i t 3 88 104 
E x h i b i t 4 91 104 
E x h i b i t 5 95 104 
E x h i b i t 6 97 104 

* * * 

Marathon E x h i b i t I d e n t i f i e d Admitted 
E x h i b i t 1 138 144 

* * * 
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(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 

A P P E A R A N C E S 

FOR APPLICANT YATES PETROLEUM CORPORATION: 

CAMPBELL, CARR, BERGE & SHERIDAN, P.A. 
Attorneys a t Law 
By: WILLIAM F. CARR 
Suite 1 - 110 N. Guadalupe 
P.O. Box 2208 
Santa Fe, New Mexico 87504-2208 

FOR APPLICANT CONOCO, INC.: 

KELLAHIN & KELLAHIN 
Attorneys a t Law 
By: W. THOMAS KELLAHIN 
117 N. Guadalupe 
P.O. Box 2265 
Santa Fe, New Mexico 87504-2265 

FOR MARATHON OIL COMPANY: 

KAREN AUBREY 
Attorney a t Law 
236 Montezuma 
Santa Fe, New Mexico 87501 

FOR SANTA FE ENERGY OPERATING PARTNERS, L.P 
and NEARBURG PRODUCING COMPANY: 

HINKLE, COX, EATON, COFFIELD & HENSLEY 
Attorneys a t Law 
By: JAMES G. BRUCE 
218 Montezuma 
P.O. Box 2068 
Santa Fe, New Mexico 87504-2068 

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

8:15 a.m.: 

EXAMINER CATANACH: C a l l the hearing t o order 

t h i s morning f o r c o n t i n u a t i o n of Docket Number 35-93, and 

at t h i s time w e ' l l c a l l Case 10,869, the A p p l i c a t i o n of 

Yates Petroleum Corporation f o r amendment of the Special 

Rules and Regulations of the South Dagger Draw-Upper 

Pennsylvanian Associated Pool, Eddy County, New Mexico. 

Are there 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 of the Santa Fe law f i r m Campbell, Carr, 

Berge and Sheridan. 

I n t h i s case I represent Yates Petroleum 

Corporation, and we have four witnesses. 

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 of 

the 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 Conoco, Inc. I have t h r e e witnesses t o 

be sworn, Mr. Examiner. 

At t h i s time we would request t h a t you also c a l l 

and c o n s o l i d a t e f o r purposes of hearing Conoco's 

A p p l i c a t i o n i n Case 10,881. 

EXAMINER CATANACH: At t h i s time I ' l l c a l l Case 

10,881, which i s the A p p l i c a t i o n of Conoco, I n c . , t o amend 

Rule 5(b) and Rule 6 of the Special Rules and Regulations 

CUMBRE COURT REPORTING 
(505) 984-2244 
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f o r the South Dagger Draw-Upper Pennsylvanian Pool and pool 

extension, Eddy County, New Mexico. 

Are there a d d i t i o n a l appearances i n e i t h e r of 

these cases? 

MS. AUBREY: Karen Aubrey, Santa Fe, New Mexico. 

I'm appearing on behalf of Marathon O i l Company, and I have 

one witness. 

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

Hi n k l e law f i r m i n Santa Fe, r e p r e s e n t i n g Santa Fe Energy 

Operating Partners, L.P., and I'm also e n t e r i n g an 

appearance on behalf of Nearburg Producing Company. I have 

no witnesses. 

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

Can I get a l l of the witnesses t o stand up and be 

sworn i n a t t h i s time. 

(Thereupon, the witnesses were sworn.) 

EXAMINER CATANACH: Mr. K e l l a h i n , are you going 

f i r s t i n t h i s case? 

MR. KELLAHIN: Mr. Examiner, by s t i p u l a t i o n of 

Counsel, we've decided t h a t the order of p r e s e n t a t i o n would 

be t h a t Conoco would make t h e i r s f i r s t , I b e l i e v e Mr. Carr 

w i l l make h i s p r e s e n t a t i o n , and then Ms. Aubrey would make 

her p r e s e n t a t i o n . 

EXAMINER CATANACH: Okay. 

MR. KELLAHIN: I c a l l a t t h i s time Mr. David 

CUMBRE COURT REPORTING 
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Scott. 

DAVID SCOTT, 

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. KELLAHIN: 

Q. Mr. Scott, would you please s t a t e your name and 

occupation? 

A. My name i s David Scott. I'm a land advisor f o r 

Conoco, I n c . , i n Midland, Texas. 

Q. There's a background noise i n here, Mr. Scott. 

The microphone doesn't am p l i f y your v o i c e ; i t ' s j u s t f o r 

the c o u r t r e p o r t e r . So y o u ' l l have t o speak up. 

A. Okay. 

Q. Are you a c e r t i f i e d petroleum landman f o r your 

company, Mr. Scott? 

A. Yes. 

Q. And as p a r t of your d u t i e s , have you been asked 

by Conoco t o determine t o the best of your a b i l i t y the 

ownership and operatorship w i t h i n the pool designated by 

the D i v i s i o n t o be the South Dagger Draw Associated Pool? 

A. Yes, I have. 

Q. And have you completed t h a t study? 

A. Yes, s i r , I have. 

Q. Let me d i r e c t your a t t e n t i o n , s i r , t o what i s 

CUMBRE COURT REPORTING 
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marked as Conoco E x h i b i t Number 1. I s t h i s a p l a t t h a t you 

caused t o be prepared? 

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

Q. I d e n t i f y t h i s f o r us. 

A. I t ' s a p l a t t h a t shows the boundaries of the 

South Dagger Draw Pool along w i t h — The South Dagger Draw 

Pool as i t c u r r e n t l y e x i s t s i s o u t l i n e d i n blue. 

The cross-hatched blue area i s the requested 

extended area. 

The o u t l i n e i n red i s a b u f f e r zone of one m i l e 

around both of those p r e v i o u s l y mentioned areas. 

And I have put the names of the operators of the 

w e l l s on the map t o d e p i c t the sections t h a t t h e y ' r e 

lo c a t e d i n , and also the — Yes, w e l l , perhaps t h a t ' s what 

we've got. 

Q. A l l r i g h t , s i r . What was the purpose of your 

involvement w i t h regards t o t h i s case? 

A. We needed t o determine who were the owners — who 

were the operators of the w e l l s w i t h i n the South Dagger 

Draw Pool and the requested extension, p l u s any unleased 

mineral owners w i t h i n t h a t area, and we also needed t o 

determine who operated w e l l s w i t h i n t h a t one-mile b u f f e r 

area. 

Q. Why d i d you need t o know t h a t ? 

A. According t o Rule 12 07A, t h a t was what was 

CUMBRE COURT REPORTING 
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re q u i r e d , the p a r t i e s t o be n o t i f i e d according t o t h a t 

r u l e . 

Q. And the n o t i c e you're attempting t o s a t i s f y i s 

n o t i f i c a t i o n of Conoco's A p p l i c a t i o n i n t h i s case? 

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

Q. A l l r i g h t , s i r . Describe f o r us what you 

understand t o be the standard of n o t i f i c a t i o n f o r purposes 

of what you're seeking t o do. 

A. Okay. According t o my i n t e r p r e t a t i o n of t h a t 

r u l e , you n o t i f y the operators of w e l l s l o c a t e d w i t h i n the 

South Dagger Draw Pool, the operators of the w e l l s l o c a t e d 

w i t h i n the requested extension area, and also any unleased 

mineral owners w i t h i n t h a t same area. I n a d d i t i o n t o t h a t , 

you n o t i f y the operators of w e l l s w i t h i n t h a t one m i l e 

b u f f e r zone. 

Q. And d i d you do that? 

A. Yes, s i r , I d i d . 

Q. Let me have you t u r n t o what i s marked as E x h i b i t 

Number 2. 

I n a d d i t i o n , Mr. Examiner, I have not y e t s t a p l e d 

t o E x h i b i t Number 2, but we need t o append Mr. Scott•s 

c e r t i f i c a t e t h a t he has a t t e s t e d t o t h i s morning, which 

sets f o r t h h i s c e r t i f i c a t i o n as t o the n o t i c e . 

Describe f o r us what E x h i b i t 2 i s . 

A. Okay, i t ' s a l i s t of operators — of p a r t i e s t h a t 
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were n o t i f i e d about the Conoco A p p l i c a t i o n f o r t h i s 

hearing. I t l i s t s the operators w i t h i n the South Dagger 

Draw Pool and the requested extension. 

I t a lso l i s t s — We went a l i t t l e beyond what we 

were r e q u i r e d t o do. We l i s t e d and n o t i f i e d any miner a l 

lessees located w i t h i n the pool and t h a t requested 

extension t h a t owned land t h a t was not included i n a 

producing p r o r a t i o n u n i t , and we also on t h i s l i s t l i s t the 

operators w i t h i n t h a t b u f f e r zone of one m i l e around those 

areas. 

Q. What i s the date t h a t you sent the n o t i f i c a t i o n ? 

A. We sent them out r e g i s t e r e d m a i l , or c e r t i f i e d 

m a i l , r e c e i p t requested, November the 8th. 

MR. KELLAHIN: A l l r i g h t , s i r . That concludes my 

examination of Mr. Scott, Mr. Examiner. 

We would move the i n t r o d u c t i o n of h i s E x h i b i t s 1 

and 2 . 

EXAMINER CATANACH: E x h i b i t s 1 and 2 w i l l be 

admitted as evidence. 

Any questions of t h i s witness? 

Mr. Carr? 

MR. CARR: No questions. 

MS. AUBREY: No questions. 

EXAMINER CATANACH: The witness may be excused. 

MR. KELLAHIN: C a l l a t t h i s time Mr. B i l l Hardie. 
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BILL HARDIE, 

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. KELLAHIN: 

Q. Mr. Hardie, would you please s t a t e your name and 

occupation? 

A. My name i s B i l l Hardie. I'm a g e o l o g i s t w i t h 

Conoco i n Midland, Texas. 

Q. You're going t o have t o speak up too so we can 

hear you. 

On p r i o r occasions, Mr. Hardie, have you 

t e s t i f i e d before the Divis i o n ? 

A. Yes, I have. 

Q. I n what types of cases have you been i n v o l v e d 

before the D i v i s i o n as an expert geologic witness? 

A. T y p i c a l l y cases i n v o l v i n g unorthodox l o c a t i o n s , 

amendments t o pool r u l e s and such, u s u a l l y i n v o l v i n g Dagger 

Draw f i e l d . 

Q. Describe f o r us what has been your personal 

involvement on behalf of your company as a g e o l o g i s t i n 

what has been i d e n t i f i e d as the South Dagger Draw 

Associated Pool. 

A. I've been a r e s e r v o i r g e o l o g i s t w i t h Conoco f o r 

about t h r e e and a h a l f years now, and of t h a t I've spent 
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about two and a h a l f years working the Dagger Draw f i e l d . 

You want t o know the — I'm s o r r y , what was the 

second question? 

Q. I j u s t wanted t o know your personal involvement 

i n what we've i d e n t i f i e d as South Dagger Draw Associated 

Pool. 

A. I've e x t e n s i v e l y studied a l l the a v a i l a b l e data 

i n South Dagger Draw f i e l d , as w e l l as the adjacent f i e l d s , 

North Dagger Draw and Indian Basin. 

Q. As p a r t of your d u t i e s , have you made a geologic 

study of the issues concerning the South Dagger Draw 

Associated Pool Rules, which i n v o l v e Rule 5 ( b ) , which i s 

the simultaneous d e d i c a t i o n p r e c l u s i o n r u l e , p l u s Rule 6, 

which i s the r u l e t h a t sets f o r t h the g a s / o i l r a t i o l i m i t 

f o r the pool? 

A. Yes, I have. 

Q. Have you completed t h a t geologic study? 

A. Yes, I have. 

MR. KELLAHIN: We tender Mr. Hardie as an expert 

petroleum g e o l o g i s t . 

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

Q. (By Mr. K e l l a h i n ) Let me have you t u r n t o what 

i s marked as E x h i b i t 3. Let's have you e x p l a i n what we're 

l o o k i n g a t , and then l e t me ask you some general questions 

about the r e s e r v o i r . 
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A. Okay. 

Q. What i s i t t h a t we're seeing? 

A. E x h i b i t 3 i s an isopach map or map of the 

thickness of the Cisco/Canyon dolomite r e s e r v o i r . 

The Canyon r e s e r v o i r i s a vugular and somewhat 

f r a c t u r e d carbonate buildup t h a t was p r e f e r e n t i a l l y 

d o l o m i t i z e d . 

I n order t o develop r e s e r v o i r rock, i t has t o be 

do l o m i t i z e d , so t h a t an e f f e c t i v e t o o l f o r i d e n t i f y i n g the 

thickness of the r e s e r v o i r i s simply t o map the dolomite. 

So t h i s represents a thickness map of the Cisco r e s e r v o i r , 

and i t ranges i n thickness from zero f e e t a t i t s outer 

f l a n k s t o upwards of 400 f e e t t h i c k down a t the southern 

p o r t i o n of the map. 

This map a c t u a l l y covers t h r e e d i f f e r e n t f i e l d s . 

The bottom three rows of sections comprises the 

n o r t h e r n end of the I n d i a n Basin f i e l d . 

And then n o r t h of t h a t i s the South Dagger Draw 

f i e l d . 

And then the uppermost row of sections comprises 

the very southern end of North Dagger Draw. 

Q. Do you have a copy of E x h i b i t 1, Mr. Hardie? 

A. I don't have i t w i t h me. 

Q. Let me give you — I f you look a t E x h i b i t 1 i n 

a s s o c i a t i o n w i t h E x h i b i t 3, w i l l those two d i s p l a y s a l l o w 
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you t o i d e n t i f y the three pools or the areas of those t h r e e 

pools t h a t are shown on E x h i b i t 3? 

A. Yes. 

Q. When we look a t E x h i b i t 3, t e l l us the 

s i g n i f i c a n c e of the d i f f e r e n t shadings of blue. 

A. They correspond t o the thi c k n e s s . The contour 

i n t e r v a l i s 50 f e e t , and the darker shades of blue j u s t 

i n d i c a t e t h i c k e r p o r t i o n s of the r e s e r v o i r . So i t goes 

from l i g h t blue a t the t h i n n e s t areas t o dark blue a t the 

t h i c k e s t . 

Q. When we're l o o k i n g f o r the I n d i a n Basin Gas Pool, 

where i s t h a t ? 

A. I n d i a n Basin i s t h a t p o r t i o n — I t ' s not e x a c t l y 

marked on e i t h e r one of these maps, but i t e x i s t s south of 

South Dagger Draw and comprises the bottom — e s s e n t i a l l y 

the p o r t i o n of the r e s e r v o i r t h a t e x i s t s i n the lower t h r e e 

rows of sections. 

Q. Show us where the p o l i t i c a l boundary i s t h a t 

separates North Dagger Draw from South Dagger Draw. 

A. That would be a t the nor t h e r n end of the map, and 

i t passes through the middle of Sections 10, 11 and 12, i n 

2 0 South, 24 East, and i t makes a j o g up around Section 9. 

Q. I s North Dagger Draw an associated pool? 

A. I be l i e v e North Dagger Draw i s an o i l p o o l . 

Q. South Dagger Draw i s an associated pool? 
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A. That i s c o r r e c t . 

Q. And we get down t o I n d i a n Basin, and t h a t ' s 

t r e a t e d as a gas pool? 

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

Q. There i s scr i b e d on E x h i b i t 1 an area t h a t i s 

o u t l i n e d by a blue dash. Are you w i t h me? 

A. Yes. 

Q. What does t h a t area s i g n i f y ? 

A. That s i g n i f i e s p o r t i o n s of the r e s e r v o i r t h a t are 

c u r r e n t l y being produced but are not o f f i c i a l l y i n c l u d e d i n 

the South Dagger Draw Pool, and we would p e t i t i o n t h a t they 

now be included. I t h i n k they are l i s t e d i n t h e records as 

being a p a r t of South Dagger Draw Pool, although i t ' s not 

e x a c t l y o f f i c i a l . 

Q. I n a d d i t i o n t o the i n c l u s i o n of t h a t acreage 

w i t h i n the South Dagger Draw Pool, what else i s Conoco 

asking the D i v i s i o n t o do? 

A. Conoco i s asking the D i v i s i o n t o amend t h e pool 

r u l e s i n South Dagger Draw, which would u l t i m a t e l y a l l o w 

simultaneous d e d i c a t i o n of both o i l and gas w e l l s i n the 

poo l . 

We recognize the importance of the simultaneous 

d e d i c a t i o n r u l e t o preserving r e s e r v o i r energy and would 

t h e r e f o r e recommend t h a t t h i s r u l e be replaced w i t h a l i m i t 

or a cap on the amount of gas which can be withdrawn from 
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t h a t p o o l , and t h a t t h a t l i m i t be based on a GOR. 

Our e x h i b i t s and testimony today, I t h i n k , w i l l 

show t h a t the e x i s t i n g r u l e s do l i t t l e , i f anything, t o 

p r o t e c t r e s e r v o i r energy i n the f i e l d . The gas all o w a b l e 

i s simply too high. We w i l l show t h a t the e x i s t i n g r u l e s 

encourage waste. 

C u r r e n t l y , operators are not allowed t o have 

simultaneous d e d i c a t i o n . Therefore they must choose 

whether they want t h e i r p r o r a t i o n u n i t t o produce gas or 

o i l , and there's an i n c e n t i v e once o i l w e l l s become 

m a r g i n a l l y economic t o recomplete a l l w e l l s t o the gas cap. 

This r e s u l t s i n not only waste i n t h a t p a r t i c u l a r p r o r a t i o n 

u n i t , but waste t o o f f s e t operators who may be t r y i n g t o 

produce o i l . 

And f i n a l l y , we f e e l t h a t t h i s change i n the 

r u l e s would prevent — or would allow 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 . 

There are e x i s t i n g s i t u a t i o n s now, and w i l l be i n 

the f u t u r e , whereby an operator i s o f f s e t on one f l a n k by 

someone producing o i l and on another f l a n k by someone 

producing gas. And w i t h the e x i s t i n g r u l e s he cannot 

compete against both of those o f f s e t o perators; he can only 

compete against one or the other. 

We f e e l t h a t t h i s r u l e change w i l l a l l o w the 

p r o t e c t i o n of c o r r e l a t i v e r i g h t s and w i l l a l l o w a more 
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e f f e c t i v e p r e s e r v a t i o n of r e s e r v o i r energy. 

Q. Do you have an opin i o n , Mr. Hardie, as t o whether 

the South Dagger Draw Associated Pool ought t o continue t o 

be c l a s s i f i e d as an associated pool? 

A. I t h i n k i t should be, but w i t h a d i f f e r e n t s e t of 

r u l e s . 

Q. What's the basis f o r having t h i s p o r t i o n of the 

r e s e r v o i r , the South Dagger Draw Associated Pool, 

c l a s s i f i e d as an associated pool? 

A. Because i t contains both o i l and gas, and 

although p o r t i o n s of i t have very t h i c k columns of o i l i n 

i t , other p o r t i o n s of i t have very t h i n o i l columns, and 

produ c t i o n of the o i l alone i s simply not economic. I t ' s 

necessary t o produce a l i t t l e b i t of gas along w i t h i t . 

And i n f a c t , i t ' s impossible not t o produce t h a t gas i f you 

complete a w e l l i n t h a t p a r t of the r e s e r v o i r . 

Q. Do you have an opinion as t o whether or not the 

associated pool r u l e s provide a mechanism f o r t h e 

conservation of the d r i v e energy r e a l i z e d i n the r e s e r v o i r 

by the conservation of the gas so t h a t the o i l might be 

produced? 

A. I t h i n k the c u r r e n t pool r u l e s do not adequately 

p r o t e c t r e s e r v o i r energy, and t h a t ' s why we're here today. 

Q. Let's t a l k about E x h i b i t 3. We're l o o k i n g f o r 

the most p a r t i n the South Dagger Draw Associated Pool? 
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A. That i s c o r r e c t . 

Q. Describe f o r us the geologic r e l a t i o n s h i p between 

North Dagger Draw, South Dagger Draw and I n d i a n Basin. 

A. From the standpoint of E x h i b i t 3, I t h i n k you can 

t e l l p r e t t y r e a d i l y t h a t they are p a r t of one continuous 

f e a t u r e t h a t we commonly r e f e r t o as the dolomite f a i r w a y . 

We b e l i e v e t h a t they are continuous and i n communication. 

And from the standpoint of what t h i s map shows 

you about the t h r e e , i t simply shows t h a t the r e s e r v o i r i s 

considerably t h i c k , and Indian Basin down a t the south end 

of the map where i t approaches 400 f e e t and exceeds 400 

f e e t i n thickness, t h a t i t t h i n s r a t h e r d r a m a t i c a l l y across 

South Dagger Draw t o an average of about 200 f e e t i n 

thi c k n e s s . And then i f you were t o continue on t o the 

n o r t h i n t o North Dagger Draw, you would see t h a t i t would 

again t h i c k e n t o an average of about 250 f e e t or 300 f e e t 

i n t h i c k n e s s . 

I t h i n k a b e t t e r diagram t o show the r e l a t i o n s h i p 

between those may be E x h i b i t Number 4. 

Q. Let's t u r n t o t h a t , s i r . Would you i d e n t i f y and 

describe the i l l u s t r a t i o n marked as E x h i b i t 4? 

A. Because simultaneous d e d i c a t i o n i s i n h e r e n t l y 

r e l a t e d t o the d i s t r i b u t i o n of f l u i d s i n the r e s e r v o i r , I 

t h i n k i t ' s important t h a t we e s t a b l i s h our c u r r e n t l e v e l of 

understanding about f l u i d d i s t r i b u t i o n s i n t h i s r e s e r v o i r , 
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and t h i s i s an e x h i b i t which diagrammatically shows the 

r e l a t i o n s h i p between the thr e e f i e l d s t h a t we're t a l k i n g 

about — I n d i a n Basin, South Dagger Draw and North Dagger 

Draw — the most obvious f e a t u r e being t h a t there's a 

s t r u c t u r a l d i f f e r e n c e ; I n d i a n Basin i s h i g h e s t , and then we 

gr a d u a l l y move downdip toward North Dagger Draw. 

The f i r s t f i e l d t o be discovered, I b e l i e v e , was 

In d i a n Basin. And upon i t s discovery i t was p r e t t y soon 

recognized t h a t there was a t i l t e d gas/water con t a c t i n the 

f i e l d , and t h i s was believed t o be a t t r i b u t e d t o a dynamic 

a q u i f e r whereby the water would be f l o w i n g toward the 

northeast. 

This same concept helped t o e x p l a i n what we l a t e r 

found as we continued t o develop North Dagger Draw, and 

t h a t was t h a t there was i n f a c t a t i l t e d o i l / w a t e r c o ntact. 

This d i s t r i b u t i o n of f l u i d s has r e s u l t e d from 

r e a l l y two forces. You've got the upward buoyant f o r c e of 

o i l and gas on top of water, coupled w i t h the shear f o r c e 

of a northeastward-moving a q u i f e r , the end r e s u l t being 

t h a t you've t i l t e d the gas/water contact i n I n d i a n Basin 

and f l u s h e d the o i l from i t and t h a t you've t i l t e d t h e 

o i l / w a t e r contact i n North Dagger Draw. 

This diagram e a s i l y explains the r e l a t i o n s h i p s 

t h a t we see i n I n d i a n Basin and North Dagger Draw. 

However, as we have continued t o develop the r e s e r v o i r , 
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p a r t i c u l a r l y i n South Dagger Draw, we've also n o t i c e d some 

v a r i a t i o n i n the g a s / o i l contact e l e v a t i o n . And w h i l e a 

hydrodynamic a q u i f e r can t i l t gas/water contacts and i t can 

t i l t o i l / w a t e r contacts, i t cannot t i l t a g a s / o i l contact. 

I t can only a f f e c t t h a t which i t touches, and i t never 

touches the g a s / o i l contact. 

So we f e l t we need t o look a b i t f u r t h e r , and I 

t h i n k E x h i b i t Number 5 would help t o e x p l a i n t h a t problem. 

Q. Before you go t o 5, l e t me ask some c l a r i f y i n g 

questions on 4. 

A. Sure. 

Q. One of the issues we have before the Examiner i s 

what t o do w i t h t h i s simultaneous d e d i c a t i o n r u l e , and so 

t h a t we a l l have a cl e a r understanding of how t h a t i s 

working i n South Dagger Draw, give us the r u l e . Spacing i n 

South Dagger Draw i s what? 

A. I t ' s 32 0 acres. You're allowed t o develop t h a t 

320 acres using, I b e l i e v e , any combination of o i l or gas 

w e l l s , not both, but — and the c u r r e n t allowables are 

based on a 10,000 GOR l i m i t whereby you can produce 1400 

b a r r e l s of o i l per day from t h a t 320-acre spacing u n i t and 

14 m i l l i o n cubic f e e t of gas per day from t h a t spacing 

u n i t . 

Q. Rule 5 ( b ) , then, w i l l preclude the p r o d u c t i o n of 

a gas w e l l , f o r example, i n a 320 t h a t already has an 
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e x i s t i n g o i l w e l l? 

A. That i s c o r r e c t , and v i c e versa. 

Q. When you look a t E x h i b i t 4 and apply i t t o the 

South Dagger Draw, i s there a r i s k t o a l l operators t h a t 

regardless of where they complete a w e l l i n the p o o l , t h a t 

w i t h i n a given spacing u n i t they may have a simultaneous 

d e d i c a t i o n problem i n t h a t they have completed an o i l w e l l , 

and then subsequently f i n d themselves w i t h another w e l l 

t h a t ' s a gas well? 

A. That r i s k e x i s t s v i r t u a l l y throughout South 

Dagger Draw, and i t ' s presenting problems even as we speak. 

Q. Are the d i s t r i b u t i o n of the hydrocarbons such 

t h a t w i t h i n the South Dagger Draw you're going t o have gas 

over the o i l , regardless of where you are i n the pool? 

A. There may be. I ' d have t o r e f e r t o my maps 

again. There may be one or two l o c a t i o n s where the 

s t r u c t u r e i s such t h a t there i s no gas cap a t t h a t 

p a r t i c u l a r l o c a t i o n , but I beli e v e most of i t — most of 

the r e s e r v o i r i n South Dagger Draw has a gas cap over i t , 

most of the o i l r e s e r v o i r . 

Q. I n a d d i t i o n t o having a gas component o v e r l y i n g 

the o i l i n the r e s e r v o i r , as we move south i n t h e r e s e r v o i r 

and move u p s t r u c t u r e , then you're moving i n t o t he I n d i a n 

Basin Gas Pool? 

A. That i s c o r r e c t . 
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Q. On the western f l a n k of South Dagger Draw, i s 

th e r e a gas cap along the western edge of the dolomite? 

A. Yes, the r e i s . 

Q. When we look a t the eastern margin of the 

dolomite, what do we f i n d i n t h a t l o c a t i o n ? 

A. Depending upon where you are e x a c t l y , you tend t o 

lose the gas cap along t h a t eastern margin. I n p o r t i o n s of 

the South Dagger Draw where the eastern margin plunges 

downdip, you a c t u a l l y pass i n t o the water column. 

Q. Back t o E x h i b i t 4 — 

A. Okay. 

Q. — i f t h i s hypothesis about the hydrodynamics of 

the r e s e r v o i r are c o r r e c t , i s there going t o be a problem 

f o r the operators concerning simultaneous dedication? 

A. Yes, there i s . 

Q. And i f t h i s hypothesis i s r i g h t , i s i t a l s o going 

t o be necessary t o l i m i t the gas withdrawals from the pool? 

A. Abso l u t e l y . 

Q. A l l r i g h t . Let's go t o E x h i b i t 5. I d e n t i f y and 

describe t h a t d i s p l a y . 

A. E x h i b i t 5 i s simply another model which i s an 

attempt t o e x p l a i n the d i s t r i b u t i o n of f l u i d s as we see 

them i n the f i e l d today. 

I t ' s based on the concept t h a t the Cisco dolomite 

f a i r w a y i s a c t u a l l y a series of smaller r e s e r v o i r s , each of 
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these r e s e r v o i r s being separated not so much by a 

nonpermeable b a r r i e r but r a t h e r by a less permeable, less 

porous s e c t i o n of Dolomite, and t h a t ' s represented on the 

diagram by the squiggly l i n e s which serve t o i n d i c a t e 

separate r e s e r v o i r s . 

We b e l i e v e t h a t the m i g r a t i o n of hydrocarbons 

i n t o the Dagger Draw area occurred f a i r l y l a t e i n geologic 

time and i s associated w i t h the r e g i o n a l t i l t i n g of the 

e n t i r e Permian Basin whereby the western end of the Permian 

Basin was u p l i f t e d r e l a t i v e t o the east. This, we b e l i e v e , 

set o f f secondary hydrocarbon m i g r a t i o n from a downdip 

p o s i t i o n , updip i n t o the Dagger Draw area. 

As t h i s o i l and gas m i g r a t i o n occurred, i t would 

have entered the lowermost of these f i r s t r e s e r v o i r s , i t 

would have f i l l e d i t up, and a t some p o i n t the buoyant 

f o r c e of the hydrocarbons i n t h a t f i r s t r e s e r v o i r on the 

r i g h t - h a n d side of the map would have exceeded the capacity 

of the semipermeable b a r r i e r t o hold i t back. 

When t h a t happened, the f i r s t t h i n g t h a t would 

have broken through t h a t b a r r i e r would have been gas, 

because gas i s more permeable i n rock. The gas would have 

passed through u n t i l e v e n t u a l l y we s t a r t e d passing o i l 

through the b a r r i e r . 

And a t some p o i n t t h i s f i r s t r e s e r v o i r would have 

reached an e q u i l i b r i u m where the buoyant upward f o r c e of 
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the hydrocarbons on water equaled the a b i l i t y of t h a t 

semipermeable b a r r i e r t o hold i t back. 

The hydrocarbons t h a t passed through the f i r s t 

r e s e r v o i r would have then entered the second one i n the 

next updip p o s i t i o n and the same t h i n g would have happened 

again, where i t reached a p o i n t where i t exceeded the f o r c e 

of the b a r r i e r t o hold back the hydrocarbons. The f i r s t 

t h i n g t h a t passed through would have been gas, then o i l , 

then i t would have reached an e q u i l i b r i u m . 

The end r e s u l t , as t h i s m i g r a t i o n continues, i s 

t h a t you d i s t i l l the hydrocarbons i n such a way t h a t by the 

time you end up i n Ind i a n Basin, you have only gas. And 

the end r e s u l t i s one of a — the appearance of a t i l t e d 

o i l / w a t e r contact and the appearance of a t i l t e d g a s / o i l 

c o ntact. 

This i s r e a l l y the only way you can e x p l a i n 

d i f f e r e n c e s i n the g a s / o i l contact i n the f i e l d , and we 

f e e l t h a t t h i s model, i n combination w i t h hydrodynamics, i s 

r e a l l y the best o v e r a l l model f o r the d i s t r i b u t i o n of 

f l u i d s i n these f i e l d s . 

Q. I f t h i s hypothesis about the d i s t r i b u t i o n of the 

f l u i d s and the hydrocarbons i n the r e s e r v o i r i s c o r r e c t , 

Mr. Hardie, how does t h i s a f f e c t what we do about Rule 5(b) 

and Rule 6? 

A. What t h i s t e l l s you, i f you apply t h i s model, i s 
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t h a t v i r t u a l l y everywhere w i t h i n South Dagger Draw, you've 

got gas cap above your o i l column, and t h a t i n order t o 

maximize the amount of o i l t h a t you get out of the 

r e s e r v o i r you need t o apply some k i n d of r e s t r i c t i o n on the 

gas withdrawals. 

Q. Describe f o r us the c h a r a c t e r i s t i c s of the 

r e s e r v o i r i n terms of whether p o r t i o n s are connected one t o 

another. What I mean by t h a t i s whether or not we can 

t r e a t a p o r t i o n of the r e s e r v o i r under a c e r t a i n set of 

r u l e s , move f u r t h e r along and have a d i f f e r e n t s e t t h a t 

w i l l somehow p r o t e c t the gas cap. 

A. I t would be d i f f i c u l t t o subdivide the r e s e r v o i r 

i n t h a t f a s h i o n , simply because i t i s so heterogeneous. 

I t ' s very d i f f i c u l t t o d e f i n e — I f t h e r e are i n d i v i d u a l 

r e s e r v o i r s , i t would be very d i f f i c u l t t o d e f i n e them 

p r e c i s e l y . 

They do appear, i f there are separate r e s e r v o i r s , 

t o be i n communication t o some degree, a t l e a s t over a 

pe r i o d of time. We've seen evidence where we've gone back 

i n t o an o l d p o r t i o n of the f i e l d t h a t ' s been depleted, gone 

i n and d r i l l e d a w e l l , and i t ' s pressured up again. This 

may be due t o recharge by the a q u i f e r , and i t may be due t o 

a l i t t l e b i t of bleeding of pressure from the adjacent 

r e s e r v o i r s . 

Q. Let's t a l k about the gas allowables. When you 
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look a t I n d i a n Basin, t h a t ' s a pr o r a t e d gas pool? 

A. Yes. 

Q. What's your — That's what? 64 0-acre spacing per 

gas w e l l ? 

A. I be l i e v e i t ' s 64 0-acre spacing per gas w e l l , and 

I b e l i e v e they're allowed t o produce somewhere i n the 

neighborhood of 6 m i l l i o n cubic f e e t of gas per day from 

t h a t one w e l l . 

Q. I f you move up i n t o South Dagger Draw, a gas w e l l 

would be on 320? 

A. Yes. 

Q. What i s the maximum gas withdrawal from a spacing 

u n i t using the South Dagger Draw rules? 

A. You could withdraw 14 m i l l i o n cubic f e e t of gas 

from a spacing u n i t i n South Dagger Draw according t o the 

c u r r e n t r u l e s . 

Q. We go i n t o North Dagger Draw, spacing i s 160? 

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

Q. What's the maximum gas withdrawal t h a t you can 

withdraw i n t h a t pool from a spacing u n i t ? 

A. I t ' s the same as South Dagger Draw only 

downgraded t o t h a t spacing s i z e . So f o r a 160, i t would be 

7 m i l l i o n cubic f e e t of gas per day. 

Q. Let's look at t h a t area t h a t we have proposed f o r 

the pool extension. For convenience, I want t o 
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c h a r a c t e r i z e t h a t as a t r a n s i t i o n area between I n d i a n Basin 

and South Dagger Draw, and l e t ' s focus on t h a t t r a n s i t i o n 

area. I n doing so, l e t roe have you t u r n t o E x h i b i t 6. 

A. E x h i b i t 6 i s a s t r u c t u r e map on the top of the 

Cisco/Canyon dolomite r e s e r v o i r , and i t shows an abrupt and 

r a t h e r high degree of d i p toward the northeast, coming out 

of I n d i a n Basin f i e l d . Contour i n t e r v a l i s 50 f e e t , so 

there's a s i g n i f i c a n t amount of northeastern d i p as we're 

coming n o r t h out of Ind i a n Basin. 

For the most p a r t , once we enter t h i s t r a n s i t i o n 

area t h a t you p r e v i o u s l y described, the d i p begins i n a 

general way t o f l a t t e n , and i t continues t o be f a i r l y f l a t , 

although i t undulates across South Dagger Draw. 

Q. As development i n South Dagger Draw continues t o 

the south, moving towards I n d i a n Basin, I want you t o look 

a t Sections 36 and 35. Are you w i t h me? 

A. Yes. 

Q. They're f u l l - s i z e s ections. 

A. Right. 

Q. And then below t h a t are the h a l f - s e c t i o n s i z e s , 

35 t o 36. 

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

Q. W i t h i n the t r a n s i t i o n area, I want you t o 

describe f o r us what i s beginning t o occur, as development 

takes you f a r t h e r south and u p s t r u c t u r e , i n terms of the 
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l i k e l i h o o d of encountering gas w e l l s w i t h i n t he same 

spacing u n i t t h a t you already have o i l w e l l s . 

A. Yes. Because t h i s p a r t i c u l a r t r a n s i t i o n area 

r e a l l y marks the p o i n t a t which we begin t o loose the o i l 

column, p r i m a r i l y due t o s t r u c t u r e , the r i s k of 

encountering a gas w e l l , when you're t r y i n g t o look f o r 

o i l , increases as you move toward the south. 

We have not y e t adequately d e f i n e d w i t h i n our 

means t o — you know, the exact l i m i t of the o i l column, so 

there's s t i l l a c e r t a i n amount of r i s k when at t e m p t i n g t o 

develop o i l toward the south. 

Q. Let me have you keep your voice up so we can hear 

you. 

A. Okay. 

Q. I l l u s t r a t e f o r us the predicament or the dilemma 

t h a t you and Marathon share i n how you're competing f o r the 

r e s e r v o i r reserves as Marathon develops 3 6 and as you 

develop 35. 

A. The dilemma t h a t we face i s t h a t f o r Conoco i n 

Section 35 — I beli e v e the s e c t i o n i s d i v i d e d up i n t o 

laydowns. The n o r t h h a l f and the south h a l f are the 

p r o r a t i o n u n i t s . The north h a l f i s — I t ' s adequately 

competing i n the o i l column. 

But as we move south we gain e l e v a t i o n , and i t ' s 

such t h a t the western h a l f — or the southwestern corner of 
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Section 35 has a gas w e l l i n i t , because t h a t f o r m a t i o n 

l i e s i n the gas cap t h e r e . 

Q. You're t a l k i n g about Marathon's — 

A. No, we're t a l k i n g about Conoco's acreage i n 

Section 35. 

Q. I'm w i t h you now. The Preston Number 1 — 

A. Preston Number 1. 

Q. — i n the southwest of 35. Okay. 

A. This was d r i l l e d i n 1971 and completed i n the 

Dolomite r e s e r v o i r as a gas w e l l . 

As development continued t o the south, i t became 

apparent t h a t t h e r e was o i l i n the southeastern corner of 

Section 35. 

I n order f o r Conoco t o compete w i t h the o i l 

o f f s e t s , we would be forced t o shut i n the Preston 1, d r i l l 

our o i l w e l l s , and compete w i t h Marathon, and then we 

wouldn't be competing w i t h the Mojave Number 1 i n Section 

35, which i s completed i n the gas cap. So we would have t o 

p i c k and choose between which p o r t i o n of the r e s e r v o i r we 

wanted t o compete i n . 

Q. And t h a t ' s simply occasioned because of the 

l i m i t a t i o n s of Rule 5(b)? 

A. Yes, i n t h i s p a r t i c u l a r r e s e r v o i r . 

Q. You or Marathon or Yates are going t o have t o 

make a conscious choice of whether you waste the o i l , waste 
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the gas or allow one or the other t o be drained by the 

competing operator? 

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

Q. I f you take the simultaneous r u l e out, what does 

t h a t a l low you t o do? 

A. That allows us t o produce and compete i n both the 

gas p o r t i o n of the r e s e r v o i r and the o i l p o r t i o n . But 

again, I ' d s t r e s s t h a t i f we're going t o be doing t h a t , 

t h a t we need t o place some k i n d of a r e s t r i c t i o n on the 

amount of gas we can p u l l out of the r e s e r v o i r . 

Current r e s t r i c t i o n s are simply not adequate t o 

preserve the o i l column. P u l l i n g 14 m i l l i o n cubic f e e t a 

day out the gas cap on a 320 i s not going preserve your o i l 

column. 

Q. I f the Examiner adopts your request t o have South 

Dagger Draw Pool extended t o include t h i s t r a n s i t i o n area 

of acreage, w i l l t h a t give you an e f f e c t i v e means, then, 

f o r you and the others t o make a t r a n s i t i o n on i n t o t he 

In d i a n Basin prorated gas pool? 

A. Yes, I t h i n k so. 

Q. Let's look a t t h a t r e l a t i o n s h i p or the l i m i t a t i o n 

of t he simultaneous r u l e as you look a t the western 

boundary of the pool. We know from E x h i b i t 1 t h a t most of 

t h a t p o r t i o n of the pool i s operated by Yates, do we not? 

A. Yes, t h a t ' s c o r r e c t . 
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Q. Okay. Looking a t the western t i e r o f s e c t i o n s , 

on the edge of the dolomite, there area a number of symbols 

on E x h i b i t 6 t h a t show as gas symbols? 

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

Q. How do I i d e n t i f y which ones are gas w e l l s i n the 

South Dagger Draw Pool? 

A. I b e l i e v e a l l of the w e l l s t h a t are — t h a t have 

a gas w e l l symbol, t h a t are w i t h i n the dolomite f a i r w a y i n 

t h a t t i e r of sections are i n the South Dagger Draw Pool. 

Q. I s the l i m i t a t i o n of the simultaneous r u l e one 

t h a t a f f e c t s Yates as w e l l as Marathon and Conoco? 

A. I t a f f e c t s Yates t o the degree t h a t they may 

encounter a d i f f i c u l t y , p a r t i c u l a r l y i n the f u t u r e . As the 

o i l column begins t o deplete, they have the o p t i o n of 

s h u t t i n g i n w e l l s t h a t begin t o increase i n GOR, w h i l e they 

get the very l a s t drop of o i l out. 

Or do what economics d i c t a t e , and t h a t i s t o 

convert a l l the w e l l s i n the p r o r a t i o n u n i t t o gas, and 

t h a t ' s allowed w i t h i n the c u r r e n t r u l e s . And we f e e l t h a t 

t h a t o p t i o n i s not i n the best i n t e r e s t s of the r e s e r v o i r 

and the p r e s e r v a t i o n of r e s e r v o i r energy. 

Q. W i t h i n the heart of the f a i r w a y where t h e r e are 

predominantly o i l w e l l s i n South Dagger Draw, are you 

beginning t o see o i l w e l l s t h a t h i s t o r i c a l l y have been 

c l a s s i f i e d as o i l w e l l s now creeping up i n GOR so t h a t 
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they're beginning t o exceed the 3 0,000-to-l GOR and 

t h e r e f o r e should soon be r e c l a s s i f i e d as gas well s ? 

A. Yes, t h a t i s oc c u r r i n g i n a t l e a s t t h r e e or fo u r 

s i t u a t i o n s where the w e l l s are marked on the map as o i l 

w e l l s and they i n i t i a l l y were completed as o i l w e l l s , but 

as time has progressed t h e i r GORs have climbed t o the p o i n t 

where they're now t e c h n i c a l l y gas w e l l s . 

Q. A l l r i g h t . Let's t u r n now and look a t E x h i b i t 

Number 7. 

A. E x h i b i t Number 7 i s the other aspect of s t r u c t u r e 

w i t h i n the f i e l d . I t ' s simply a s t r u c t u r e map on the 

bottom of the dolomite r e s e r v o i r , and i t shows i n — 

wi t h o u t a l l the undulations t h a t you see a t the top 

surface, j u s t a general west-to-east d i p on th e bottom of 

the f a i r w a y i t s e l f . 

The r e a l s i g n i f i c a n c e of t h i s map i s t h a t i t i s 

the i n t e r s e c t i o n of the bottom of the f a i r w a y w i t h t he 

g a s / o i l contact t h a t determines the absolute l i m i t of where 

you might expect t o f i n d o i l as you move south. 

We be l i e v e t h a t — And i f you look a t t h e g a s / o i l 

contacts throughout the f i e l d , they occur somewhere i n the 

neighborhood of a subsea e l e v a t i o n of minus 4060. And t h a t 

can be v a r i a b l e , as we mentioned before. 

So i f you were t o look a t — 

Q. Mr. Hardie, what's the number again? 
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A. Minus 4 060 subsea. 

Q. And t h a t represents what? 

A. The g a s / o i l contact or an approximation of i t . 

So i f you were t o f o l l o w t h a t minus 4060 contour 

on the bottom of the fairway, and you would see i t passing 

through Sections — I t passes by the Preston 4 w e l l i n the 

s h o r t Section 34, and then on south. That would be the 

absolute l i m i t of where you might expect t o f i n d o i l . 

And as you can see, t h a t l i m i t extends i n t o the 

I n d i a n Basin gas f i e l d . And i f o i l does e x i s t t h a t f a r 

down, then i t w i l l present problems, e v e n t u a l l y , i n the 

I n d i a n Basin gas f i e l d . 

But t o date t h i s has not been documented. A l o t 

of the w e l l s do not penetrate deep enough. There are 

problems along t h a t p a r t of the r e s e r v o i r where i t may have 

shaled out. We don't know f o r sure t h a t o i l e x i s t s t h e r e , 

but i t could p o s s i b l y . 

Q. Having set the geologic parameters, i f you w i l l , 

f o r the r e s e r v o i r , have you also mapped what you b e l i e v e t o 

be the d i s t r i b u t i o n of gas and the d i s t r i b u t i o n of o i l i n 

the r e s e r v o i r , based upon c u r r e n t information? 

A. Yes, t h a t would be E x h i b i t s 8 and 9. 

Q. Let's look a t those together. I'm going t o ask 

you t o i d e n t i f y each separately. And then when we t a l k 

about them, I'm going t o ask you t o draw conclusions as we 
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compare one t o the other. 

A. Okay. 

Q. F i r s t of a l l , E x h i b i t 8, what are we l o o k i n g a t 

here? 

A. E x h i b i t 8 i s our c u r r e n t knowledge about the 

e x t e n t of the o i l column w i t h i n the r e s e r v o i r . I t ' s based 

on some assumptions. F i r s t of a l l , t h a t the o i l / w a t e r 

contact i s not f l a t . And f o r each w e l l the o i l / w a t e r 

contact was determined based on completions, based on DST 

data, based on mud logs. I n general, t h a t contact i s 

t i l t e d toward the northeast. 

Then we — We s t a r t e d w i t h t h a t as our bottom f o r 

the isopach i n t e r v a l . The top of the isopach i n t e r v a l f o r 

E x h i b i t 8 would be a g a s / o i l contact t h a t we assume t o be 

around minus 4 060 subsea e l e v a t i o n . I t v a r i e s from w e l l t o 

w e l l , but t h a t g a s / o i l contact i s not as easy t o determine, 

so we a r b i t r a r i l y c a l l e d i t a t 6040. 

W i t h i n t h a t i n t e r v a l t h a t we've now described, we 

threw out a l l the non-pay l i t h o l o g i e s , the shales, the 

limestones. And t h a t ' s what you've got l e f t , i s net 

dolomite thickness t h a t i s w i t h i n the o i l column, and i t 

shows the o i l column t o be t h i n n i n g . 

As you move t o the south, i t s t a r t s out down i n 

Conoco's acreage a t about zero and then t h i c k e n s as you 

move t o the n o r t h and continues t o t h i c k e n as you move o f f 
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t h i s map i n t o North Dagger Draw, t o upwards of 250 f e e t and 

350 f e e t i n thickness. 

Q. I recognize t h a t you've got some cross-sections 

t h a t w i l l help i l l u s t r a t e the l i t t l e pod down t h e r e i n 

Section 34. 

A. Yes. 

Q. You've got some l i n e s and cross - s e c t i o n s , and 

w e ' l l t a l k about t h a t i n more d e t a i l . 

But give us a p o i n t on the complexity of the 

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

operators as they move i n towards I n d i a n Basin t o have 

reasonable c e r t a i n t y about whether or not th e y ' r e going t o 

get a gas w e l l or an o i l w e l l . What's happened t o you down 

i n 34? 

A. I n Section 34 of 20 South, 24 East, we d r i l l e d 

our Preston Federal Number 5. We f u l l y a n t i c i p a t e d t h a t i t 

would be a gas w e l l , based on s t r u c t u r a l mapping, and had 

somewhat of a s u r p r i s e . 

The bottom of the r e s e r v o i r a c t u a l l y took a d i p 

downward, a l l o w i n g i t t o be f i l l e d w i t h o i l , and so the 

very lowermost p o r t i o n of the r e s e r v o i r t h e r e has o i l i n 

i t . 

And these k i n d of s u r p r i s e s are l i k e l y going t o 

happen as we explore the southernmost l i m i t s of o i l 

p r o d u c t i o n i n the f i e l d . 
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Q. Let's t u r n now t o E x h i b i t 9. I d e n t i f y t h a t f o r 

us. 

A. E x h i b i t 9 i s simply an isopach on the gas cap 

i t s e l f w i t h the c o l o r range going from yellow, meaning 

t h i n , t o darker reds, i n d i c a t i n g t h i c k e r p o r t i o n s of the 

gas cap. 

Again, we're s t a r t i n g a t an e l e v a t i o n of minus 

4060 f o r the bottom of our isopach i n t e r v a l , and then we're 

moving up t o the top of the r e s e r v o i r . And we've thrown 

out nonproducing l i t h o l o g i e s l i k e shales and limestones, 

l e a v i n g us t h a t net p o r t i o n of the dolomite t h a t has gas i n 

i t . 

This shows an i n c r e d i b l e thickness i n the gas cap 

down a t the southern end of the map, i n I n d i a n Basin. That 

thi c k n e s s continues on up i n t o Conoco's acreage i n Section 

35 and then a b r u p t l y begins t o t h i n as we move i n t o South 

Dagger Draw proper, from 275 f e e t or so t o an average 

thickness of about 150 f e e t a t the most, probably about 100 

f e e t i n South Dagger Draw. 

Q. When you take the gas cap and o v e r l i e t he o i l 

column i n the r e s e r v o i r and look a t South Dagger Draw, what 

do you f i n d t o be the r e l a t i v e t h i c k n e s s , i f you w i l l , of 

the gas cap i n r e l a t i o n t o the o i l ? 

A. I n South Dagger Draw i t s e l f , i f you j u s t make a 

sect i o n - b y - s e c t i o n comparison, you can see f o r the most 
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p a r t t h a t t h e r e are e i t h e r equal amounts of r e s e r v o i r 

f i l l e d w i t h gas and o i l , or there's s l i g h t l y more gas than 

o i l , depending upon where you are. 

And as you move t o the south, the gas cap 

completely takes over. And of course I n d i a n Basin i s 

nothing but a large gas cap. 

Q. I s i t a f a i r statement t o say t h a t up u n t i l now, 

or i n the recent past, the simultaneous p r e c l u s i o n r u l e has 

i n f a c t p r o t e c t e d the gas cap so t h a t the o i l could be 

produced i n preference t o the gas? 

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

Q. I f we take t h a t simultaneous r u l e o f f i n order t o 

balance the e q u i t i e s as we move south i n the r e s e r v o i r , 

what then i s the r i s k t o the gas cap? 

A. The r i s k t o the gas cap, i f we j u s t simply remove 

simultaneous dedications, i s r e a l l y n i l . I t ' s the r i s k t o 

the o i l column t h a t we're concerned about. 

The r i s k f o r operators l o o k i n g f o r the updip edge 

of t he o i l i s t h a t they may i n f a c t encounter gas. And 

then they've got t o make a choice: Do we complete t h i s as 

a gas w e l l and r u i n everyone else's chances of producing 

o i l , or do we abandon i t as a dry hole? I t ' s a tough 

choice. 

Q. I f we take the simultaneous r u l e o f f then, what 

i s Conoco's recommendation about a l e v e l of g a s / o i l r a t i o 
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f o r the pool t h a t w i l l p r o t e c t the o i l column? 

A. I'm so r r y , could you ask t h a t again? 

Q. Yes, s i r . We've asked the Commission t o take 

Rule 5(b) o f f and t o a d j u s t Rule 6, which i s the GOR r u l e . 

A. Correct. 

Q. I t c u r r e n t l y i s 10,000 t o 1, which allows an 

operator t o produce up t o 14 m i l l i o n MCF a day. At what 

GOR l e v e l does Conoco propose t o change Rule 6? 

A. We propose t h a t the gas allowable be based on a 

GOR l i m i t of 4500, which we t h i n k i s much more adequate i n 

p r o t e c t i n g the o i l column than the 10,000. 

Q. And doing the a r i t h m e t i c , t h a t t r a n s l a t e s t o 6.3 

m i l l i o n MCF a day f o r a 320 spacing u n i t ? 

A. That i s c o r r e c t , which would much more adequately 

p r o t e c t the o i l column than would 14 m i l l i o n a day from 

t h a t same spacing u n i t . 

Q. Let's t u r n t o the cross-sections, i f you w i l l , 

E x h i b i t 10. I t h i n k i t ' s going t o be h e l p f u l t o keep out 

E x h i b i t 8 so you can see the l i n e of cross-sections and 

where they are i n the r e s e r v o i r . 

I f y o u ' l l s t a r t w i t h A-A', which i s E x h i b i t 10 — 

A. E x h i b i t 10 i s j u s t a f u r t h e r documentation of the 

r e l a t i o n s h i p s w i t h i n the r e s e r v o i r , the f l u i d d i s t r i b u t i o n s 

and how they're c o n t r o l l e d by s t r u c t u r e . 

Q. We need t o know the c o l o r code. 
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A. Yes, i n a general sense — and the l i t h o l o g i e s 

have been generalized — brown represents mostly shale, 

blue represents mostly lime, and then p u r p l e would 

represent the Cisco dolomite r e s e r v o i r . And again, I 

st r e s s t h i s i s generalized; there are a l o t of l i t t l e r a t t y 

beds i n t e r s p e r s e d i n there. 

So t h a t the p a r t we're i n t e r e s t e d i n producing i s 

the p u r p l e s e c t i o n . 

And t h i s shows t h a t as you move from west t o east 

across South Dagger Draw, there's a change i n s t r u c t u r e . 

And I've placed a reference datum of minus 4000 f e e t subsea 

w i t h a red d o t t e d l i n e , j u s t t o give you a reference of 

what happens s t r u c t u r a l l y . And t h a t shows you t h a t i n f a c t 

as you move t o the west, o i l w e l l s suddenly become gas 

w e l l s . And i t ' s simply a r e s u l t of s t r u c t u r e ; you're 

moving up i n t o the gas cap. 

Q. As you map of the r e s e r v o i r , do you see any 

p e r m e a b i l i t y b a r r i e r s t o preclude v e r t i c a l m i g r a t i o n 

between the gas and the o i l column? 

A. There i s evidence t o the c o n t r a r y , t h a t i n f a c t 

t h e r e i s ample v e r t i c a l m i g r a t i o n of pressure. 

We've seen, f o r example, evidence of our Preston 

Federal Number 1, which i s i n Section 35. I t ' s completed 

i n the gas cap. I t was d r i l l e d i n 1971. I t has produced 

f o r over 2 0 years a t about 1.5 m i l l i o n a day. Current 
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r e s e r v o i r pressure i n t h a t w e l l i s the exact same as the 

r e s e r v o i r pressure i n the adjacent Preston 5 t h a t ' s 

completed i n the o i l column, i n d i c a t i n g t h a t t h e Preston 1 

and any other w e l l s nearby would have drained not only the 

gas cap but also the pressure i n the o i l column. 

So i t ' s p r e t t y c l e a r t h a t t h e r e i s a 

communication, a t l e a s t pressurewise, between t h e gas cap 

and the o i l column. 

Q. And as a g e o l o g i s t l o o k i n g a t the geology, what 

you see g e o l o g i c a l l y v a l i d a t e s the f a c t t h a t t h e r e i s 

pressure communication? 

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

Q. Let's t u r n t o B-B', which i s E x h i b i t 11. 

A. This i s another d i p l i n e s e c t i o n , only t h i s time 

we're passing through Conoco's acreage. The primary 

d i f f e r e n c e between t h i s and the previous c r o s s - s e c t i o n i s 

t h a t the r e s e r v o i r i s now t h i c k e r . As we mentioned, i t 

gets considerably t h i c k e r as we move i n t o I n d i a n Basin. 

I n i t , you can see again the reference e l e v a t i o n 

of minus 4000 f e e t . And i f you use t h a t t o compare 

s t r u c t u r e , you can adequately see why the Preston Federal 

Number 1 i s a gas w e l l and the Preston Federal Number 8, 

which was j u s t r e c e n t l y d r i l l e d , i s an o i l w e l l . 

The pressures i n the o i l column of the Preston 

Federal 8 match those i n the gas column of the Preston 
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Federal 1. 

Q. Let's t u r n t o E x h i b i t 12, C-C. 

A. This i s the f i n a l c r o s s - s e c t i o n , and i t ' s j u s t 

designed t o show the r e l a t i o n s h i p between the I n d i a n Basin 

gas f i e l d over on the l e f t - h a n d side w i t h South Dagger Draw 

on the r i g h t - h a n d side. 

Again, I've placed the minus-4000-foot reference 

datum i n the red dotted l i n e so you can compare s t r u c t u r e . 

And you can see t h a t the I n d i a n Basin gas f i e l d i s 

s i g n i f i c a n t l y higher than South Dagger Draw f i e l d . 

This cross-section also explains what occurred 

when we d r i l l e d on Preston Federal Number 5, where you see 

the bottom of the r e s e r v o i r a c t u a l l y takes a d i p downward, 

a l l o w i n g o i l accumulation. That w e l l c u r r e n t l y produces 

about 100 b a r r e l s of o i l per day, and i t ' s i n the middle of 

an area t h a t otherwise produces gas. 

Q. T e l l me again, now, the r e l a t i v e thicknesses of 

the dolomite as we move from North Dagger Draw, go down t o 

South Dagger Draw and then back up i n t o I n d i a n H i l l s . 

A. R e l a t i v e l y , the dolomite i s t h i c k e r i n North 

Dagger Draw. Not only i s i t t h i c k e r , but i t ' s almost 

e n t i r e l y f i l e d w i t h o i l . 

As we move i n t o South Dagger Draw, i t not only 

t h i n s s i g n i f i c a n t l y but i t also gains e l e v a t i o n , so t h a t 

i t ' s t h i n n e r and now i t ' s f i l l e d w i t h o i l and gas. 
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As we move i n t o I n d i a n Basin i t t h i c k e n s again 

and i s almost e n t i r e l y f i l l e d w i t h gas. 

Q. What are the r e l a t i v e ranges of thick n e s s as we 

move from one pool t o the next i n t h i s r e s e r v o i r ? 

A. R e l a t i v e l y i n North Dagger Draw i t ' s an average 

of about 300 t o 3 50 f e e t t h i c k . I n South Dagger Draw 

probably 200 t o 250 f e e t , maybe le s s . And then i n I n d i a n 

Basin, on the p o r t i o n we've mapped, i t approaches 400 f e e t , 

and i t goes way beyond t h a t as you move f a r t h e r south, 

becomes enormously t h i c k . 

Q. I want t o focus your a t t e n t i o n on the t r a n s i t i o n 

area again, and i f y o u ' l l go back t o the c r o s s - s e c t i o n B-B' 

— i t ' s E x h i b i t 11 — i f y o u ' l l look a t the w e l l t h a t ' s 

second from the r i g h t on E x h i b i t 11, i t ' s t he Marathon 

Number 6 I n d i a n H i l l s w e l l . 

A. Yes. 

Q. Now, I want you t o i l l u s t r a t e f o r us the 

predicament t h a t Marathon and Conoco and other operators 

have i n t h i s area i n s e l e c t i n g where t o p e r f o r a t e and 

complete t h e i r w e l l s . And, i n making t h a t choice, what 

happens t o them? 

A. Right. Marathon i n t h i s case was stepping out. 

They were the f a r t h e s t stepout a t t h a t p o i n t t o the f i e l d , 

and they d i d n ' t know e x a c t l y what they were going t o 

encounter. 
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be l o o k i n g f o r o i l , and instead f i n d gas. 

Q. Summarize f o r us, Mr. Hardie, what you t h i n k the 

D i v i s i o n ought t o do and the reasons f o r doing i t . 

A. I t h i n k the most e q u i t a b l e way of g e t t i n g a l l of 

the o i l out of the r e s e r v o i r t h a t we p o s s i b l y can i s t o 

allo w i t t o be developed f u l l y , and i f operators have the 

r i s k of not being able t o complete w e l l s they're not going 

t o ever develop the o i l column. 

Therefore, I t h i n k i t ' s imperative t h a t we, a t 

l e a s t i n t h i s case, drop simultaneous d e d i c a t i o n , a l l o w i n g 

complete development of the o i l column. 

But a t the same time, we cannot withdraw 

tremendous amounts of gas from the gas cap and hope t o 

preserve o i l production. We must l i m i t t he amount of gas 

we withdraw. 

And we would propose r e p l a c i n g the simultaneous 

d e d i c a t i o n w i t h a l i m i t i n g GOR, a new l i m i t i n g GOR. 

Q. That new l i m i t i n g GOR i s the testimony of the 

engineer, but t e l l us the basis. That number i s d e r i v e d 

from what? 

A. I be l i e v e he based i t on the c u r r e n t producing 

GOR of a l l the o i l w e l l s i n the South Dagger Draw Pool. 

I t ' s very d i f f i c u l t t o — i n f a c t , impossible t o complete a 

w e l l i n South Dagger Draw w i t h o u t g e t t i n g some f r e e gas 

produc t i o n . I t ' s a b r i t t l e rock; when you go i n and 
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attempt t o a c i d i z e i t , t o s t i m u l a t e i t , t o b r i n g about 

economic r a t e s , i t ' s i n v a r i a b l e t h a t you're going t o 

f r a c t u r e up i n t o the gas cap and produce some of t h a t . 

So we f e e l t h a t an adequate l i m i t i n g GOR would be 

based on f i e l d h i s t o r y . What can we produce out of t h i s 

f i e l d , and what i s the l i m i t i n g f a c t o r on GOR t h a t we can 

produce from t h i s f i e l d ? And we've used the f i e l d h i s t o r y 

t o determine t h a t . 

Q. I n u t i l i z i n g the f i e l d h i s t o r y , have you i s o l a t e d 

out the o i l w e l l s from the gas w e l l s i n the pool? 

A. Yes, i t would be improper t o i n c l u d e w e l l s 

completed i n the gas cap i n your c a l c u l a t i o n . A f t e r a l l , 

the idea here i s t o preserve the o i l column, not t o 

preserve gas w e l l s . 

Q. I n some r e s e r v o i r s , the D i v i s i o n r e q u i r e s t h a t 

you preserve the gas cap, and t h e r e f o r e the gas energy, by 

l i m i t i n g the o i l withdrawals t o a number t h a t ' s e q u i v a l e n t 

t o t h e s o l u t i o n g a s / o i l r a t i o . I s t h a t a p p r o p r i a t e i n t h i s 

r e s e r v o i r ? 

A. I t ' s not appropriate i n South Dagger Draw, 

because i t ' s mechanically impossible t o produce w e l l s a t 

t h a t s o l u t i o n gas GOR. That would be i n the neighborhood 

of a 900 GOR. I t ' s mechanically impossible t o complete a 

w e l l w i t h t h a t low of a GOR i n South Dagger Draw. I t can 

be done i n North Dagger Draw, i n c e r t a i n areas, because 
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t h e r e i s no gas cap. 

Q. Based upon your background knowledge and 

experience, then, i f we e s t a b l i s h a GOR eq u i v a l e n t t o the 

g a s / o i l r a t i o of the o i l w e l l s , take the simultaneous 

d e d i c a t i o n r u l e o f f , then would t h a t be the best way t o 

continue development and production i n the r e s e r v o i r ? 

A. I t would accomplish two t h i n g s : I t would a l l o w 

continued development of the o i l column, and i t would also 

place a r e s t r i c t i o n on the gas r a t e s t h a t you could produce 

from the gas cap. There i s c u r r e n t l y i n e f f e c t no 

r e s t r i c t i o n on gas cap production. 

Q. Would those m o d i f i c a t i o n s of the r u l e s help you 

and Marathon deal w i t h how you're going t o compete f o r the 

gas and the o i l along those common boundary l i n e s between 

the two companies? 

A. Yes. 

Q. And i f i t solves t h a t issue, w i l l i t then solve 

competing o f f s e t t i n g issues f o r other operators as the 

r e s e r v o i r continues t o be developed? 

A. Yes, i t would 

MR. KELLAHIN: Okay, t h a t concludes my 

examination of Mr. Hardie. 

We would move the i n t r o d u c t i o n of h i s E x h i b i t s — 

I b e l i e v e i t ' s 3 through 12. 

EXAMINER CATANACH: E x h i b i t s 3 through 12 w i l l be 
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admitted as evidence. 

Mr. Carr? 

CROSS-EXAMINATION 

BY MR. CARR: 

Q. Mr. Hardie, I have j u s t a couple of questions, 

and I t h i n k you've covered t h i s but I want t o be sure. 

I f we look a t your E x h i b i t Number 6, t h a t ' s the 

s t r u c t u r e map? 

A. Yes. 

Q. You've shaded i n yellow areas t h a t are i n the 

t r a n s i t i o n zone? 

A. The yellow shading denotes Conoco 100 percent 

working i n t e r e s t acreage. 

Q. Could you define f o r me t h i s t r a n s i t i o n zone? I s 

i t s t r u c t u r a l l y — Did I understand i t t o be between, say, 

minus 2750 and 2950? Was t h a t the area? 

A. No, i t ' s not a s t r u c t u r a l d e f i n i t i o n a t a l l . The 

t r a n s i t i o n zone i s simply a designation between South 

Dagger Draw Pool and Indian Basin gas f i e l d . I t ' s a very 

nebulous f e a t u r e from a geologic standpoint, but i t ' s very 

r e a l i n terms of pools. 

Q. A l l r i g h t . I n terms of — I'm t r y i n g t o 

understand your testimony. I thought you s a i d i n t h i s area 

i s where you were having the t r a n s i t i o n of f l u i d s , and 

t h a t ' s where you were encountering the problems i n 
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p a r t i c u l a r w i t h simultaneous d e d i c a t i o n l i m i t a t i o n s ? 

A. I t ' s a dilemma i n t h i s p a r t i c u l a r area, because 

t h i s area has a very t h i c k gas cap and a very t h i n o i l 

column. 

The obvious choice when o i l r a t e s are marginal i s 

t o produce the gas cap, but t h a t ' s not i n the best 

i n t e r e s t s of r e s e r v o i r energy. 

And t h a t ' s where t h i s area could be d e f i n e d as 

somewhat of a t r a n s i t i o n zone. As you move f a r t h e r n o r t h , 

the o i l columns and gas caps are f a i r l y even. 

Q. I s n ' t t h a t where you're having your g r e a t e s t 

problem i n terms of the simultaneous d e d i c a t i o n l i m i t a t i o n s 

i n the e x i s t i n g rule? 

A. Yes, the c u r r e n t problems f o r Conoco e x i s t i n 

t h i s area. 

Q. I s n ' t i t f a i r t o say t h a t s i m i l a r problems would 

e x i s t as you go up along the western side of South Dagger 

Draw a t , say, a s t r u c t u r a l depth of minus 2750 t o 2950 

where again you would have t h i s t r a n s i t i o n of f l u i d s i n the 

r e s e r v o i r ? 

A. Yeah, the — I'm not sure your depths are 

c o r r e c t . 

Q. I t h i n k my depths were misstated. 

A. Yeah. 

Q. I t h i n k i t ' s 3750; i s t h a t r i g h t ? 37- — 
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A. I would say t h a t the — On t h i s s t r u c t u r e map 

t h a t t r a n s i t i o n would occur around 3900 t o 3950, somewhere 

i n t h e r e . 

Q. A l l r i g h t . But the p o i n t i s , i s t h a t , although 

you're experiencing these problems w i t h the t r a n s i t i o n of 

f l u i d s i n the t r a n s i t i o n zone, s i m i l a r problems could be 

experienced along the western edge of South Dagger Draw? 

A. Absolutely. 

Q. I n terms of the 4000-to-l g a s / o i l r a t i o 

recommendation, would i t be more appropriate f o r me t o 

d i r e c t questions concerning the reasoning behind t h a t 

p a r t i c u l a r number t o a subsequent witness? 

A. I t h i n k so. 

MR. CARR: Okay, t h a t ' s a l l I have. Thank you. 

EXAMINER CATANACH: Ms. Aubrey, do you have any 

questions? 

MS. AUBREY: Yes, I do. 

CROSS-EXAMINATION 

BY MS. AUBREY: 

Q. Mr. Hardie, do you have an op i n i o n as t o whether 

or not the In d i a n Basin and the South Dagger Draw are i n 

pressure communication? 

A. I be l i e v e they are. 

Q. And are you aware of any w e l l s i n the South 

Dagger Draw t h a t are producing i n excess of 14 m i l l i o n ? 
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I t h i n k t h e i r f i r s t t e s t was the lowest set of 

p e r f o r a t i o n s , t h a t they determined t o be a l l water. I f I'm 

not mistaken, they squeezed t h a t and then p e r f o r a t e d the 

upper two sets of p e r f o r a t i o n s , and I b e l i e v e t h a t produced 

i n the neighborhood of 2.8 m i l l i o n cubic f e e t of gas per 

day. 

Recognizing t h a t they d i d not want t o prematurely 

deplete the gas cap, they squeezed t h a t and then completed 

the middle set of p e r f o r a t i o n s . And I b e l i e v e i t ' s 

producing around a hundred b a r r e l s of o i l per day from t h a t 

s e t . 

They were f o r t u n a t e i n t h a t they had an o i l 

column. I f they had not, then they would have had other 

problems w i t h simultaneous d e d i c a t i o n . 

Q. I s t h a t circumstance unique only t o t h i s w e l l ? 

A. No, i t would e x i s t anywhere along t h a t updip 

f r i n g e . 

Q. While Marathon and Conoco face t h i s t r a n s i t i o n 

d i f f i c u l t y between the gas and the o i l i n the t r a n s i t i o n 

area, i s t h a t same circumstance or d i f f i c u l t y going t o be 

faced by Yates and i n t e r e s t owners i n t h e i r w e l l s as the 

South Dagger Draw r e s e r v o i r i s f u r t h e r depleted of o i l ? 

A. Absolutely. Not only as Yates attempts t o f i n d 

the western l i m i t of o i l production, they w i l l encounter 

the same d i f f i c u l t y along South Dagger Draw where they may 
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A. I am not aware of any w e l l s t h a t have even come 

close t o t h a t . 

MS. AUBREY: Thank you. 

EXAMINER CATANACH: Mr. Bruce, any questions? 

MR. BRUCE: No, s i r . 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Just a couple, Mr. Hardy. 

I s i t p o s s i b l e t o def i n e t h i s t r a n s i t i o n area on 

the western p o r t i o n of the pool and on the southern p o r t i o n 

of the pool? 

A. I don't t h i n k so, not w i t h i n the means t h a t we 

had or w i t h i n — The idea would be t o very p r e c i s e l y d e f i n e 

where you could d r i l l your o i l w e l l s and gas w e l l s , and we 

j u s t don't have the means. The s t r u c t u r e s vary. 

Not only do s t r u c t u r e s vary, but t h e r e are 

v a r i a t i o n s w i t h i n u n i t s of where t h a t g a s / o i l c o n t a c t 

e x i s t s and where t h a t o i l / w a t e r contact e x i s t s , and 

although we have a range of areas where they may occur, we 

cannot p r e d i c t p r e c i s e l y where t h a t may be. 

Q. Wi t h i n the area of the Pool t h a t has been 

predominantly developed by o i l w e l l s along the eastern edge 

of the Pool, what i s the advantage of simultaneous 

d e d i c a t i o n i n t h a t area? 

A. I n t h a t area, the advantage would come 
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p a r t i c u l a r l y l a t e r on i n the l i f e of the f i e l d when o i l 

p r o d u c t i o n i n any given p r o r a t i o n u n i t d e c l i n e s t o the 

p o i n t where i t becomes marginal. 

And f o r economic reasons, an operator may choose 

t o convert a l l w e l l s t o the gas cap. He can e i t h e r have 

them a l l producing o i l or a l l producing gas. I f they're 

a l l making t e n b a r r e l s of o i l a day combined, h i s obvious 

answer i s t o go and shoot the gas cap f o r economic reasons, 

even though t h a t would leave behind a c e r t a i n amount of 

o i l . 

Q. I f you had a s i t u a t i o n where you had se v e r a l 

w e l l s i n a p r o r a t i o n u n i t , say several o i l w e l l s , and you 

d i d have one or two gas w e l l s , would producing the gas 

w e l l s have a d e t r i m e n t a l e f f e c t on the o i l w e l l s , i n your 

opinion? 

A. I t would, but I t h i n k t h a t — There's no question 

t h a t producing the gas cap i s d e t r i m e n t a l t o o i l 

p r o d u c t i o n , and there's also no question t h a t we cannot 

r e l y on only the o i l column i n p o r t i o n s of t h i s f i e l d f o r 

economic w e l l s . They simply wouldn't be d r i l l e d unless we 

could produce some gas. So i t ' s k i n d of a dilemma. 

And I t h i n k the most reasonable answer t o t h a t 

dilemma i s t o allow simultaneous d e d i c a t i o n but t o r e s t r i c t 

the amount of gas you can p u l l out. 

As an example of what gas pr o d u c t i o n does t o o i l 
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producers, we would t u r n t o Section 35, Conoco's acreage 

down i n 2 0 South, 24 East, where we have the Preston 

Federal Number 1 gas w e l l . 

I t has produced f o r over 2 0 years i n the gas cap, 

a t about 1.4 m i l l i o n a day. I t ' s cum'd a l i t t l e over 4 BCF 

of gas. I t , perhaps along w i t h other gas w e l l s f a r t h e r 

south i n I n d i a n Basin, have depleted r e s e r v o i r pressure t o 

about 2 000 p . s . i . from an o r i g i n a l pressure when i t was 

d r i l l e d of 2600 p . s . i . , about 600 pounds d e p l e t i o n . That 

same amount of d e p l e t i o n was found i n o i l w e l l s t h a t were 

d r i l l e d adjacent t o i t . 

Now, you could c a l c u l a t e how much o i l you've l o s t 

as a r e s u l t of t h a t r e s e r v o i r d e p l e t i o n over t h a t 20-year-

p e r i o d , and i t ' s not going t o be an i n c r e d i b l e amount. 

What would be d e t r i m e n t a l would be i f we were t o 

go i n t o the Preston 1 and complete the e n t i r e gas cap, put 

a pump i n t h a t w e l l so t h a t we could make enormous gas 

ra t e s and r e a l l y blow down the gas cop. That would be 

de t r i m e n t a l t o o i l production i n t h a t p o r t i o n of the f i e l d . 

And t h a t would be our opt i o n i f — under the e x i s t i n g set 

of r u l e s , i f we couldn't develop the o i l column. And i t ' s 

not a good o p t i o n . 

EXAMINER CATANACH: I don't have anything e l s e . 

The witness may be excused. 

MR. KELLAHIN: Mr. Examiner, I ' d c a l l a t t h i s 
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time Mr. Mark Majcher. Mr. Majcher s p e l l s h i s l a s t name, 

M-a-j-c-h-e-r. You don't pronounce the " j " . 

MARK MAJCHER. 

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. KELLAHIN: 

Q. Mr. Majcher, would you please s t a t e your name and 

occupation? 

A. My name i s Mark Majcher, and I'm a r e s e r v o i r 

engineer w i t h Conoco, Incorporated, i n Midland, Texas. 

Q. Mr. Majcher, on p r i o r occasions have you 

t e s t i f i e d before the Examiner of the O i l Conservation 

D i v i s i o n as a r e s e r v o i r engineer? 

A. Yes, I have. 

Q. And pursuant t o your employment as a r e s e r v o i r 

engineer w i t h your company, have you made a study of 

c e r t a i n r e s e r v o i r engineering aspects concerning t h e issues 

before the Examiner today? 

A. Yes, I have. 

MR. KELLAHIN: We tender Mr. Majcher as an expert 

r e s e r v o i r engineer. 

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

Q. (By Mr. K e l l a h i n ) Let me have you t u r n , s i r , t o 

E x h i b i t Number 13, and l e t ' s use t h a t t o help i l l u s t r a t e 

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 

54 

th e work t h a t you d i d . 

A. Okay. E x h i b i t s 13 and 14 are p l a t maps of South 

Dagger Draw which show the 1993 average o i l , gas and GOR 

ra t e s f o r the w e l l s . 

The pool boundaries are o u t l i n e d , as are the 

l i m i t s of the o i l column. 

E x h i b i t 13 shows c u r r e n t Cisco producers only. 

I w i l l note t h a t there are several w e l l s t h a t are 

h i g h l i g h t e d by yellow, and those are w e l l s which are 

considered gas w e l l s . They exceed the c l a s s i f y i n g GOR of 

30,000 standard cubic f e e t per stock tank b a r r e l , and I ' d 

l i k e t o t a l k about them i n a l i t t l e b i t more d e t a i l l a t e r . 

Q. A l l r i g h t . Let me ask you a question here. The 

o i l column l i m i t t h a t ' s i n d i c a t e d on the d i s p l a y , t h a t ' s an 

approximation based upon c u r r e n t information? 

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

Q. That does not n e c e s s a r i l y represent the absolute 

d e f i n e d l i m i t of t h a t o i l column? 

A. That's based on what we know r i g h t now. 

Q. Okay. As p a r t of your work, were you asked t o 

study whether or not the South Dagger Draw Pool ought t o 

a l l o w simultaneous d e d i c a t i o n of gas and o i l w e l l s t o 

spacing u n i t s i n t h a t pool? 

A. Yes. 

Q. And what conclusion d i d you reach as a r e s e r v o i r 
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engineer? 

A. I t ' s my conclusion t h a t Rule 5(b) p r e c l u d i n g 

simultaneous d e d i c a t i o n should be removed. 

Q. Are those reasons based upon conclusions 

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

A. Yes, they are. 

Q. As p a r t of your engineering d u t i e s , d i d you study 

the issue of the 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. I have. 

Q. And as p a r t of t h a t study were you able t o form 

and reach conclusions and expert opinions concerning t h a t 

r a te? 

A. I t ' s my opinion t h a t the c u r r e n t l i m i t i n g g a s / o i l 

r a t i o f o r South Dagger Draw, which i s 10,000 t o 1, i s 

excessive, i t does nothing t o preserve the o i l column, i t 

promotes the excess d e p l e t i o n of the gas cap. 

Q. When we take 10,000 t o 1 times the o i l allowable 

f o r a spacing u n i t of 1400, we get 14 m i l l i o n MCF gas a 

day, r i g h t ? 

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

Q. Based upon your study, i s t h e r e any spacing u n i t 

i n t h i s pool t h a t can reach t h a t l i m i t ? 

A. C u r r e n t l y , no. 

Q. What i s your understanding of the c u r r e n t maximum 

gas withdrawal per spacing u n i t i n the pool? What's the 
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hig h e s t number you see? 

A. I be l i e v e i t ' s around 7 m i l l i o n . 

Q. What number do you propose t o use i n the pool f o r 

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

A. Conoco recommends a new l i m i t i n g g a s / o i l r a t i o of 

4500. 

Q. We're going t o see i n a moment the d e t a i l s of how 

you get there? 

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

Q. But t e l l us how you got th e r e . 

A. E s s e n t i a l l y , I got there by i n c o r p o r a t i n g known 

prod u c t i o n data f o r o i l w e l l completions only. That i s , 

those w e l l s t h a t produce under the 30,000 standard cubic 

f e e t per stock tank b a r r e l c l a s s i f y i n g GOR. 

I t h i n k t h a t i t would be u n r e a l i s t i c t o in c l u d e 

every w e l l i n there because, as y o u ' l l see l a t e r , t he end 

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

Q. Okay. Let's look a t E x h i b i t 13 now. 

A. Okay. 

Q. The associated pool r u l e s r e q u i r e a 

c l a s s i f i c a t i o n of a gas w e l l , once the GOR exceeds 30,000 

t o l ? 

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

Q. Okay. When you look on 13, i s th e r e any 

s i g n i f i c a n c e t o the yellow shading around c e r t a i n of these 
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wells? 

A. The yellow shading i n d i c a t e s those w e l l s which 

exceed the 3 0,000 GOR l i m i t a t i o n . 

Q. I f the yellow shading i s around a w e l l and the 

w e l l symbol i s s t i l l an o i l w e l l symbol, what does t h a t 

mean? 

A. I t means i t probably should be r e c l a s s i f i e d as a 

gas w e l l . 

Q. And i f i t i s a yellow shading around a gas w e l l 

symbol, then the o i l p r o r a t i o n schedule or the pool r u l e s 

show t h a t w e l l as a gas well? 

A. Say t h a t again? 

Q. Yeah, i t was a crummy question. The gas w e l l 

symbol i s shaded — 

A. Right. 

Q. — w i t h yellow. 

A. Right. 

Q. That w e l l i s a gas w e l l under the pool r u l e s ? 

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

Q. Okay. The yellow shading around an o i l w e l l 

symbol — i t ' s s t i l l an o i l w e l l symbol — t h a t w e l l i s 

s t i l l c l a s s i f i e d as an o i l w e l l , but according t o your data 

ought t o be r e c l a s s i f i e d as a gas well? 

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

Q. A l l r i g h t . 
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A. And t h a t data comes from the petroleum 

i n f o r m a t i o n w e l l completion r e p o r t s . 

Q. Let's take t h a t i n f o r m a t i o n on 13 and see how the 

simultaneous r u l e i s a f f e c t i n g or should a f f e c t t h e 

operators. For example, when you look i n Section 36 a t the 

Marathon acreage, what's the predicament f o r them? 

A. Well, i f I may, I ' d l i k e t o r e f e r t o E x h i b i t 14 

t o t a l k about t h a t . 

Q. Okay, l e t ' s do t h a t . 

A. E x h i b i t 14 i s the same p l a t map, but i t ' s focused 

around Conoco acreage, which i s i n the southern p o r t i o n of 

the South Dagger Draw Pool. 

Now, Conoco c u r r e n t l y has th r e e Cisco o i l 

producers: the Preston Federals 8 and 9 i n Section 35 and 

the Preston Federal 5 i n the east h a l f of Section 34. We 

c u r r e n t l y have one Cisco gas w e l l , the Preston Federal 1 i n 

the western h a l f of Section 35, the southwestern q u a r t e r , 

and we have one Morrow gas w e l l i n the northeast q u a r t e r of 

Section 35. 

Now, Conoco has plans t o continue developing 

t h e i r South Dagger Draw acreage w i t h the a d d i t i o n of f i v e 

w e l l s i n 1994. Those f i v e w e l l s would be the Preston 3 i n 

the s h o r t Section 34, which i s e s s e n t i a l l y a replacement 

w e l l f o r the Preston 4, which i s t e m p o r a r i l y shut i n and 

may have t o be abandoned because of mechanical c o n d i t i o n s . 
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The Preston 12 i n the southeast q u a r t e r of 

Section 34 would be an o f f s e t t o the Preston 5. 

Now, i n Section 35 we've planned a t l e a s t f i v e 

a d d i t i o n a l o i l w e l l l o c a t i o n s i n 1994: the Preston 11 i n 

the n o r t h h a l f , the Preston 13 and the Preston 10 i n the 

southeast q u a r t e r . A l l t h r e e of these w e l l s are necessary 

t o p r o t e c t Conoco's c o r r e l a t i v e r i g h t s from o f f s e t 

drainage. 

The dilemma e x i s t s , however, as B i l l p o i n t e d out, 

t h a t i n the south h a l f of Section 35, which i s a laydown 

p r o r a t i o n u n i t , we have an e x i s t i n g gas w e l l , the Preston 

1. Therefore, under c u r r e n t pool r u l e s , we cannot develop 

our o i l reserves on the east h a l f of t h a t laydown. 

Marathon i s i n a s i m i l a r s i t u a t i o n i n t h e i r acreage. 

Q. I s t h i s dilemma confined t o the margins or the 

edges of the South Dagger Draw Pool as we move u p s t r u c t u r e , 

or i s i t p o t e n t i a l l y a dilemma throughout the pool as the 

o i l column shrinks and the gas column expands? 

A. I t could be a p o t e n t i a l problem throughout the 

whole po o l . 

Q. Do you have an i l l u s t r a t i o n t o g i v e us a quick 

v i s u a l i l l u s t r a t i o n of the dilemma? 

A. I do. E x h i b i t 15 represents a s i m p l i f i e d y e t 

accurate p i c t u r e of r e s e r v o i r f l u i d d i s t r i b u t i o n i n South 

Dagger Draw, p r i m a r i l y as i t r e l a t e s t o our southeast 

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 

60 

q u a r t e r of Section 35. However, i t could r e l a t e t o any 

p o r t i o n of South Dagger Draw t h a t has a gas cap which 

overlays an o i l column. 

I r e f e r you t o p l o t number 1 which shows an 

i n i t i a l c o n d i t i o n s scenario, the water column o v e r l a i d by 

an o i l column w i t h s o l u t i o n gas, i n t u r n o v e r l a i d by a f r e e 

gas column. 

Production scenarios 2 and 3 represent what could 

p o t e n t i a l l y happen. 

P l o t Number 2 represents gas cap p r o d u c t i o n w i t h 

no o i l withdrawals. An example of t h i s may be i f Conoco i s 

f o r c e d t o develop t h e i r southeast quarter of s e c t i o n 35 as 

a gas w e l l , or i f gas i s withdrawn from o f f s e t operators. 

The r e s u l t i s gas production which causes a pressure 

d e p l e t i o n . 

Consequently, the o i l w i l l migrate towards the 

pressure s i n k , s a t u r a t i n g the r e s e r v o i r . I n the process, 

o i l w i l l be l o s t t o r e s i d u a l s a t u r a t i o n , which we b e l i e v e 

i s between 2 0 and 2 5 percent, based on North Dagger Draw 

core a n a l y s i s . 

Production scenario number 3 represents an 

undeveloped o i l l o c a t i o n , which we c u r r e n t l y have i n the 

southeast quarter of Section 35. I n t h i s scenario, gas and 

o i l would be produced from o f f s e t acreage. The r e s u l t i s a 

loss of r e s e r v o i r pressure. The end r e s u l t i s a loss of 
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reserves t o the operator — i n t h i s case, Conoco. 

I do want t o make one note, t h a t I have a l a b e l 

of rock expansion and water i n f l u x . I n r e a l time t h a t ' s 

n e g l i g i b l e i n South Dagger Draw. We have seen evidence 

over time i n i s o l a t e d cases of a r e - p r e s s u r i z a t i o n , but i n 

terms of the withdrawals t h a t we're seeing out t h e r e , the 

a q u i f e r does not support — does not provide t h a t much 

support. 

Q. To i l l u s t r a t e the dilemma t h a t Conoco faces, have 

you s e l e c t e d a spacing u n i t t h a t you operate and t r i e d t o 

q u a n t i f y the volume of recoverable o i l versus the volume of 

recoverable gas t h a t i s a t r i s k under th e c u r r e n t 

p r e c l u s i o n of simultaneous dedication? 

A. I have, and t h a t would be the south h a l f of our 

Section 3 5 i n which we have the undeveloped o i l l o c a t i o n i n 

the east h a l f , and the Preston Federal 1 gas w e l l i n the 

west h a l f . 

Q. Let's t u r n t o E x h i b i t 16. I d e n t i f y t h a t f o r us. 

A. E x h i b i t 16 i s a volu m e t r i c a n a l y s i s of the 

reserves p o t e n t i a l l y l o s t by Conoco under the e x i s t i n g pool 

r u l e s . 

Q. Does t h i s represent your work, Mr. Majcher?? 

A. Yes, i t does. 

Q. And wi t h o u t going through a l l the d e t a i l s of the 

c a l c u l a t i o n , i s t h i s a conventional v o l u m e t r i c c a l c u l a t i o n ? 
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A. Absolutely. 

Q. And are you s a t i s f i e d t h a t you have a c c u r a t e l y 

s e l e c t e d the parameters f o r the c a l c u l a t i o n ? 

A. Yes. 

Q. A l l r i g h t . What's the end r e s u l t of the 

c a l c u l a t i o n ? 

A. Well, the f i r s t case would be the undeveloped o i l 

reserves on our eastern h a l f . The end r e s u l t would be a 

loss p o t e n t i a l l y t o Conoco of j u s t under a qu a r t e r of a 

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

Under the second production scenario, should we 

choose t o shut i n the Preston Federal 1 gas w e l l t o develop 

the o i l reserves, we can v o l u m e t r i c a l l y determine gas 

reserves of 4.7 BCF based on the d i f f e r e n c e between 

estimated u l t i m a t e recovery from the P/Z a n a l y s i s and — 

the d i f f e r e n c e between t h a t and the cumulative p r o d u c t i o n 

t o date, which i s 4.8 BCF. 

Now, these reserves, 4.7, BCF would be reserves 

unaccessed by Conoco, which would e i t h e r be accessed by 

o f f s e t operators or l e f t unrecovered. 

Q. And t h a t ' s t r u e of e i t h e r the o i l or the gas? 

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

Q. A l l r i g h t . What's the point? 

A. The p o i n t i s , operators, s p e c i f i c a l l y Conoco i n 

t h i s case, stand t o lose s i g n i f i c a n t reserves i f 
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simultaneous d e d i c a t i o n i s not p e r m i t t e d . 

Q. As a r e s e r v o i r engineer, what i s your 

understanding of the reason f o r the simultaneous d e d i c a t i o n 

as i t now ex i s t s ? 

A. I be l i e v e the reason i n general f o r simultaneous 

d e d i c a t i o n i s an attempt t o preserve the o i l column through 

the c o n t r o l of the withdrawal of gas. 

Q. Does t h a t bias i n preference t o the o i l apply i n 

t h i s p a r t i c u l a r Pool? 

A. Not r e a l l y . Simultaneous d e d i c a t i o n i n t h i s case 

does r e a l l y nothing t o p r o t e c t the o i l column, as we've 

i l l u s t r a t e d here. 

Q. A l l r i g h t . I s the o i l column worth p r o t e c t i n g by 

r e s t r i c t i n g the gas withdrawals i n t h i s pool? 

A. Absolutely. 

Q. Have you attempted t o q u a n t i f y the r e l a t i v e value 

of gas t o o i l ? 

A. I have. 

Q. Let's t u r n t o 17. I d e n t i f y and describe t h a t . 

A. E x h i b i t 17 i s a f i n a n c i a l comparison between 

eq u i v a l e n t r e s e r v o i r withdrawals of o i l and gas. I b e l i e v e 

i t — I t q u a n t i f i e s what a l l of us already know, and t h a t ' s 

t h a t o i l i s much more valuable than gas. 

What I've done was taken a b a r r e l of o i l and an 

MCF of gas, converted i t t o r e s e r v o i r c o n d i t i o n s , and then 
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a p p l i e d a d o l l a r value based on average product p r i c e s and 

producing costs f o r Conoco. 

The net r e s u l t , as you see a t the bottom, the 

comparison, o i l i s approximately s i x times more v a l u a b l e 

than gas on a r e s e r v o i r volume basis. 

Q. Have you concluded, then, as a r e s e r v o i r 

engineer, t h a t we ought t o have r u l e s i n place i n the 

r e s e r v o i r t h a t give a preference t o having the o i l produced 

f i r s t or t o maximize o i l recoveries — 

A. Yes. 

Q. — i n preference t o the gas? 

A. Yes. 

Q. You've given us i l l u s t r a t i o n s of why the 

simultaneous r e s t r i c t i o n r u l e i s adversely a f f e c t i n g the 

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

A. Right. 

Q. You've described a need f o r some k i n d of gas 

withdrawal l i m i t a t i o n t o maximize the o i l . 

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

Q. How d i d you go about d e c i d i n g whether or not we 

needed a r e s t r i c t i o n on the gas and what t h a t r e s t r i c t i o n 

ought t o be? 

A. Well, t y p i c a l l y i n an associated o i l and gas 

poo l , t h a t l i m i t i s enforced through the use of a l i m i t i n g 

g a s / o i l r a t i o . Conoco i s of the o p i n i o n t h a t the c u r r e n t 
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l i m i t i n g g a s / o i l r a t i o n of 10,000 t o 1 i s excessive, i t 

does nothing t o p r o t e c t the o i l column, i t promotes 

excessive d e p l e t i o n of the gas cap. 

Q. A l l r i g h t . Let me go back and ask you how you 

get t o t h a t conclusion. Did you study and determine what 

the s o l u t i o n g a s / o i l r a t i o was f o r the r e s e r v o i r ? 

A. Yes. 

Q. And what i s t h a t number? 

A. Under i n i t i a l c o n d i t i o n s , i t ' s approximately 910 

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

Q. Did you study t o determine the d r i v e mechanisms 

a t work i n the pool? 

A. Yes. 

Q. Describe f o r us what those d r i v e mechanisms are. 

A. The d r i v e mechanisms i n South Dagger Draw are a 

combination d r i v e — t h a t i s , gas cap expansion, s o l u t i o n 

gas d r i v e and a very weak water i n f l u x . The gas cap i s 

necessary t o d r i v e the o i l t o the wellbore. 

Q. I n t h i s r e s e r v o i r , then, gas withdrawal i s going 

t o have an e f f e c t on u l t i m a t e o i l recovery? 

A. Absolutely. 

Q. No doubt i n your mind about t h a t ? 

A. No doubt i n my mind. 

Q. Have you p l o t t e d f o r us the r e l a t i o n s h i p between 

f r e e gas produced out of the pool and s o l u t i o n gas? 
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A. That's represented i n E x h i b i t 18. 

Q. Describe f o r us what you've done. 

A. E x h i b i t 18 i s a p l o t of gas r a t e i n m i l l i o n cubic 

f e e t a day versus time, f o r the o i l w e l l s i n South Dagger 

Draw. 

Q. A l l r i g h t , what's the time component? 

A. The time component? 

Q. When d i d you s t a r t and when d i d you f i n i s h ? 

A. The l a s t three years from 1990 t o 1993 — f o u r 

years, excuse me. And t h i s represents r e a l l y the a c t i v e 

development p e r i o d of South Dagger Draw. 

Now, what we see here — 

Q. This i s a l l wells? 

A. No, s i r , t h i s i s the o i l w e l l s o n l y , those w e l l s 

which produce under the c l a s s i f y i n g g a s / o i l r a t i o of 

30,000. 

Q. A l l r i g h t . So the f i r s t cut of the a n a l y s i s i s , 

you excluded the gas wells? 

A. That's r i g h t . 

Q. And p l o t t e d the gas production associated w i t h 

the o i l w e l l s t h a t were producing under 30,000 t o 1? 

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

Q. What does i t show you? 

A. I f you look a t the blue shaded area, t h a t 

represents the s o l u t i o n gas which i s produced from the o i l 
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w e l l s . The red shaded area represents the f r e e gas t h a t ' s 

produced from the o i l w e l l s . And you can see t h a t of the 

2 0,000 or so m i l l i o n cubic f e e t — excuse me, the 2 0 

m i l l i o n cubic f e e t a day — t h a t 80 percent of t h a t gas 

from the o i l w e l l s i s comprised of f r e e gas. 

This i s the r e s u l t of several t h i n g s . F i r s t , the 

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

I t ' s a vugular dolomite, i t has good 

p e r m e a b i l i t y . I t ' s a b r i t t l e dolomite t o o , which tends t o 

f r a c t u r e when the w e l l s are s t i m u l a t e d . The s t i m u l a t i o n s 

are r e q u i r e d t o get economic o i l r a t e s and t o ma i n t a i n 

those r a t e s . 

So due t o the combination of the vugs, the 

p e r m e a b i l i t y and the f r a c t u r e s , t h a t creates f l o w channels 

f o r the f r e e gas i n the gas cap t o f l o w i n t o the 

p e r f o r a t i o n s i n the o i l w e l l . So i t ' s v i r t u a l l y impossible 

t o produce a t a s o l u t i o n g a s / o i l r a t i o i n your o i l w e l l s . 

You w i l l produce f r e e gas from your o i l w e l l s . 

Q. Let's set t h i s i l l u s t r a t i o n aside f o r j u s t a 

moment, and l e t me ask you t o go t o some of the v e r i f y i n g 

data, s t a r t i n g w i t h 19. I d e n t i f y and describe t h a t 

d i s p l a y . 

A. This i s simply the r e s e r v o i r f l u i d a n a l y s i s , PVT 

an a l y s i s , t h a t I used i n my c a l c u l a t i o n . This s e t of data 

i s — was determined from c o r r e l a t i o n . 
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The c o r r e l a t i o n s are l i s t e d below. However, they 

show good agreement w i t h the a c t u a l l a b o r a t o r y - d e r i v e d PVT 

data t h a t we have on n o r t h Dagger Draw. 

Q. Let's go t o E x h i b i t 20, which i s the v e r i f i c a t i o n 

of the high GOR. Are those w e l l s producing i n excess of 

30,000 t o 1 t h a t were excluded from the p l o t of data on 18? 

A. Yes, E x h i b i t 20 contains two t a b l e s t h a t show 

pro d u c t i o n data f o r the 10 w e l l s t h a t we had t a l k e d about 

e a r l i e r . Those w e l l s which were h i g h l i g h t e d i n y e l l o w on 

the p l a t map and represent w e l l s t h a t produce i n excess of 

the 30,000 c l a s s i f y i n g GOR. 

Table Number A l i s t s the c u r r e n t data, t h e 1993 

average production r a t e s , and the g a s / o i l r a t i o . The 

average of those g a s / o i l r a t i o s i s approximately 184,000 

standard cubic f e e t per stock tank b a r r e l . Six of those 

w e l l s are c l a s s i f i e d gas w e l l s . 

Q. And what's the s i g n i f i c a n c e of the a s t e r i s k ? 

A. Those denote t h a t the w e l l i s c l a s s i f i e d as an 

o i l w e l l , based on my date source, which i s the petroleum 

i n f o r m a t i o n w e l l completion r e p o r t s , or scout t i c k e t s i f 

you w i l l . 

Q. Based on e i t h e r c u r r e n t data or cum data, the 

g a s / o i l f o r those w e l l s are a l l going t o cause them t o be 

r e c l a s s i f i e d as gas wells? 

A. That i s c o r r e c t . 
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Q. Let's t u r n t o E x h i b i t 20 and a l l of i t s subparts. 

What have you provided here as v e r i f i c a t i o n ? 

A. E x h i b i t 2 0 — or 21, excuse me, A through J, are 

pro d u c t i o n p l o t s of those t e n w e l l s , which we had j u s t 

mentioned. These are intended t o provide f u r t h e r 

documentation and a record of r a t e s versus time f o r a l l of 

those w e l l s . 

I should note t h a t on the — The l a b e l i n g on 

these p l o t s , the o i l i s i n b a r r e l s , the gas r a t e i s i n 

thousand cubic f e e t , and the GOR i s i n thousand standard 

cubic f e e t per stock tank b a r r e l . 

Q. Have you provided an i l l u s t r a t i o n so t h a t we can 

see the r e l a t i o n s h i p or the e f f e c t t h a t these 10 gas w e l l s 

are having on r e s e r v o i r voidage? 

A. I have, t h a t would be E x h i b i t 22. And I b e l i e v e 

t h i s e x h i b i t diagrammatically i l l u s t r a t e s the impact of 

these 10 gas w e l l s on t o t a l f i e l d gas p r o d u c t i o n f o r South 

Dagger Draw. 

As you can see, the blue shaded area represents 

the t o t a l gas produced from the o i l w e l l s , s o l u t i o n and 

f r e e gas produced from the o i l w e l l s , whereas th e red 

shaded area represents t h a t amount of gas produced by the 

10 gas w e l l s , those w e l l s t h a t exceed the 30,000 GOR, the 

c l a s s i f y i n g GOR. 

What t h i s i s t e l l i n g us i s t h a t a small p o r t i o n 
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of the w e l l s i n South Dagger Draw, roughly 14 percent, are 

comprising n e a r l y 50 percent of the t o t a l f i e l d gas 

pro d u c t i o n , t o t a l pool gas production. 

And i t i s my opinion t h a t i n c l u d i n g these 10 gas 

w e l l s i n any l i m i t i n g GOR c a l c u l a t i o n would provide a 

meaningless l i m i t i n g GOR. You simply have a handful of 

w e l l s t h a t would a r t i f i c i a l l y i n f l a t e any c a l c u l a t e d GOR, 

based on t h e i r high i n d i v i d u a l w e l l GORs. 

And the purpose of c a l c u l a t i n g a new l i m i t i n g GOR 

i s t o l i m i t gas production and t o preserve the o i l column. 

And i t i s our recommendation t o use t h a t data from t h e o i l 

w e l l s only. 

Q. Let's look a t the supporting documentation — 

A. Okay. 

Q. — f o r E x h i b i t 22. Let me have you t u r n t o 

E x h i b i t 23. 

A. Twenty-three. This i s the p r o d u c t i o n data f o r 

the o i l w e l l s i n South Dagger Draw. They're l i s t e d i n 

t a b u l a r form i n a l p h a b e t i c a l order. Shown here are columns 

of 1993 t o t a l through June, t h a t i s , t h a t amount of o i l and 

gas produced between January and June of 1993. So t h a t 

represents our c u r r e n t data. 

I want t o add t h a t t h i s data was sourced from 

D w i g h t ' s Energy Data, and they were only c u r r e n t through 

June of 1993 when t h i s a n a l y s i s was undertaken. 
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The second set of columns represents the d a i l y 

average r a t e of these w e l l s , and the t h i r d t he cumulative 

p r o d u c t i o n of a l l of these w e l l s . 

T o t a l s are summed a t the bottom. However, the 

t o t a l under d a i l y average r a t e doesn't n e c e s s a r i l y mean — 

I t ' s not a t o t a l of the d a i l y r a t e s . I t ' s more of an 

average of a l l the w e l l s . 

This i s the data used i n the limiting-GOR 

c a l c u l a t i o n . 

Q. A l l r i g h t . Let's t u r n t o E x h i b i t 24 and have you 

i d e n t i f y and describe t h a t . 

A. E x h i b i t 24 i s the c a l c u l a t i o n t o determine the 

new l i m i t i n g GOR as proposed by Conoco. I d i d t h i s 

c a l c u l a t i o n using a l l three sets of data j u s t t o see how 

they compared. The f i r s t set used the c u r r e n t data, the 

1993 pr o d u c t i o n data, and i t r e s u l t e d i n a l i m i t i n g GOR of 

4400 standard cubic f e e t per stock tank b a r r e l . 

Using the 1993 average p r o d u c t i o n r a t e , i . e . , an 

average w e l l i n — an average o i l w e l l i n South Dagger 

Draw, the l i m i t i n g GOR was c a l c u l a t e d t o be 4385. And 

using the cumulative volumes, the r e s u l t i n g GOR was 4272. 

So w h i l e the average i s 4353, th e y ' r e a l l i n 

f a i r l y good agreement. You've got a hi g h of 4400. Conoco 

recommends a new l i m i t i n g GOR of 4500 f o r convenience's 

sake. 
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Q. Let me ask you some questions about what you're 

able t o conclude as a r e s e r v o i r engineer. 

Are you able t o conclude t h a t t h e r e i s a d i r e c t 

r e l a t i o n s h i p between u l t i m a t e o i l recovery and gas 

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

A. Yes. 

Q. I n your o p i n i o n , i s the method by which t o 

maximize o i l recovery one t h a t l i m i t s gas withdrawals? 

A. Yes. 

Q. When you've reached those conclusions, show us 

how t h a t would a f f e c t operations i n the f i e l d . 

For example, do you have a general range of 

p r o b a b i l i t y as an expert as t o the l i f e of the t y p i c a l o i l 

w e l l i n South Dagger Draw? 

A. The t y p i c a l l i f e of an o i l w e l l i n South Dagger 

Draw i s probably between f o u r and s i x years — 

Q. Okay. 

A. — due t o the inner o i l column, than was present 

i n North Dagger Draw. 

Q. You've made the choice t o get the o i l f i r s t 

because i f you don't, you won't get i t ? 

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

Q. The l i f e of the o i l w e l l s i s f o u r t o s i x years? 

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

Q. Can you c o n t r o l the gas withdrawals f o r t h a t 
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p e r i o d of time i n order t o maximize o i l recovery f o r those 

o i l wells? 

A. Yes, and I beli e v e the best way t o c o n t r o l t he 

gas p r o d u c t i o n i s t o l i m i t t o t a l p r o r a t i o n u n i t gas 

pro d u c t i o n t o t h a t which could be accessed by o i l w e l l 

completions. 

Q. When we look a t the l i f e of a gas w e l l — and 

t h a n k f u l l y there are not many y e t , but when you look a t the 

Preston 1, what's been the l i f e of the Preston 1? 

A. I t ' s been about 2 0 years now. I t ' s produced a 

l o t o f gas, 4.8 BCF. 

Q. What's the f o r e c a s t of the remaining l i f e of t h a t 

p a r t i c u l a r w e ll? 

A. Under which production scenario? 

Q. Well, under the production scenario t h a t you take 

the gas out of the gas cap f i r s t and f o r g e t the o i l ? 

A. We a n t i c i p a t e reserves of approximately 4.7 BCF, 

and I would a n t i c i p a t e t h a t a t the c u r r e n t r a t e i t would 

have a s i g n i f i c a n t l y long l i f e . 

Q. I f the s t r a t e g y t o maximize o i l and gas 

prod u c t i o n i s one where we take the o i l f i r s t and go get 

the gas second, i s t h a t a s t r a t e g y t h a t ' s going t o work? 

A. Yes. 

Q. I s delaying the withdrawal of gas out of the gas 

cap f o r f i v e or s i x years going t o have a m a t e r i a l e f f e c t 
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on u l t i m a t e gas recovery out of the gas cap? 

A. Well, provided t h a t the gas i s c o n t r o l l e d i n some 

manner, i . e . , the new l i m i t i n g GOR, i t should a f f e c t a l l 

operators e q u a l l y . 

Q. Let's t a l k about another component, how we are 

going t o apportion the gas withdrawals. I f the Examiner 

adopts your 4500 t o 1, the 6.3-million-a-day number — 

A. That * s c o r r e c t . 

Q. — do you propose t h a t the operator s h a l l have 

the f l e x i b i l i t y t o take t h a t volume of gas out of any of 

i t s w e l l s w i t h i n a spacing u n i t i n any combination? 

A. Provided t h a t simultaneous d e d i c a t i o n i s 

p e r m i t t e d , yes. 

Q. A l l r i g h t . Take the simultaneous d e d i c a t i o n 

p r e c l u s i o n out so you can have gas and o i l w e l l s . 

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

Q. Does i t matter, under your scheme or proposal, 

whether or not the maximum po s s i b l e — e i g h t w e l l s , I 

guess? 

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

Q. — whether there's any l i m i t on the combination 

of o i l t o gas w e l l s w i t h i n t h a t spacing u n i t ? 

A. No. 

Q. Shouldn't matter, r i g h t ? 

A. Shouldn't matter. 
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Q. Okay. I f the idea or the s t r a t e g y i s t o c o n t r o l 

t h e gas cap, how do we balance t h a t p o i n t of view w i t h gas 

withdrawals out of the wells? We're a l l o w i n g a c e r t a i n 

volume of gas t o be produced. 

A. We're going t o allow t h a t volume of gas which i s 

associated w i t h our o i l w e l l completions, because t h e r e i s 

no way t o produce less than t h a t , as we had seen from t h a t 

one p l o t . 

Q. A l l r i g h t . Have you analyzed the completion 

periods of the various operators t o see i f they are 

maximizing the o p p o r t u n i t y t o stay w i t h i n the o i l column i n 

the r e s e r v o i r ? You know, what's happening out t h e r e i n the 

f i e l d ? 

A. I t h i n k f o r the most p a r t , the prudent operators 

are t r y i n g t o stay w i t h i n the o i l column. 

Q. The d i f f i c u l t y , then, i s as we continue w i t h 

development of the r e s e r v o i r the r i s k t o a l l the prudent 

operators i s t h a t you're going t o get c l o s e r and c l o s e r , i n 

f a c t , i n the gas cap? That's going t o happen? 

A. Yes. 

Q. I t ' s already happened t o Marathon? I t ' s already 

happened t o you? 

A. I t ' s already happened t o everybody. 

Q. I t ' s happened t o Yates? 

A. (Nods) 
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Q. A l l r i g h t . Let me give you a h y p o t h e t i c a l . I f 

we put the gas withdrawal l i m i t now a t 6.3 m i l l i o n MCF a 

day, over time, then, there i s a p o s s i b i l i t y t h a t t h e 

g a s / o i l r a t i o w i l l climb throughout t h e pool? 

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

Q. What, then, ought we t o do, Mr. Majcher, i n your 

opinion? 

A. We need t o continue w i t h the proposed set of 

r u l e s u n t i l a l l the o i l i s recovered, i n my o p i n i o n . 

Q. I f subsequent data developed a need f o r an 

increase i n the g a s / o i l r a t i o , then there's c e r t a i n l y a 

mechanism t o accomplish t h a t ? 

A. Yes, but I bel i e v e a t t h i s time t h a t data doesn't 

e x i s t . 

Q. Would i t unreasonably r e s t r i c t the o p p o r t u n i t i e s 

of any of the operators or i n t e r e s t owners t o put t h e 

g a s / o i l r a t i o a t 4500 t o 1? 

A. I t h i n k i t would enhance o p p o r t u n i t i e s t o 

operators. 

Q. I n what way? 

A. Well, by preserving the more val u a b l e o i l column, 

g e t t i n g t h a t out f i r s t , w h i l e s t i l l being able t o produce 

a t economic gas r a t e s . 

MR. KELLAHIN: That concludes my examination of 

Mr. Majcher. 
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We move the i n t r o d u c t i o n of Conoco's E x h i b i t s 13 

through 24. 

EXAMINER CATANACH: E x h i b i t s 13 through 24 w i l l 

be admitted i n t o evidence. 

CROSS-EXAMINATION 

BY MR. CARR: 

Q. Mr. Majcher, l e t me be sure I understand what 

you're recommending as t o the g a s / o i l r a t i o l i m i t a t i o n . 

A. Okay. 

Q. What you've done i s , you have f i r s t taken out the 

gas w e l l s or those w e l l s t h a t should be c l a s s i f i e d as gas 

wells? 

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

Q. Then you've looked a t past performance from the 

o i l w e l l s , and you have set what you b e l i e v e today i s an 

app r o p r i a t e l i m i t i n g g a s / o i l r a t i o ? 

A. That's r i g h t , I've looked a t past and c u r r e n t 

p r o d u c t i o n . 

Q. And i f we look a t i t , what we b a s i c a l l y have i s a 

recommended g a s / o i l r a t i o t h a t ' s j u s t s l i g h t l y above the 

cu r r e n t average g a s / o i l r a t i o ? 

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

Q. And your responses t o questions from Mr. K e l l a h i n 

i n d i c a t e d t h a t you recognize t h a t i n t h i s p o o l , the g a s / o i l 

r a t i o s , j u s t i f we look a t the c u r r e n t p r o d u c t i o n p r o f i l e 
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of these w e l l s and p r o j e c t i t i n t o the f u t u r e , t h a t the 

g a s / o i l r a t i o w i l l n a t u r a l l y increase? 

A. That's t r u e , but my cumulative a n a l y s i s showed 

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

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

Q. But as the g a s / o i l r a t i o f o r the r e s e r v o i r would 

continue t o increase i n the f u t u r e , more and more o f the 

pr o d u c t i o n would be g a s / o i l - r a t i o r e s t r i c t e d ? 

A. Right. 

Q. And t h a t would prevent p r o d u c t i o n of t h e gas cap; 

i s t h a t c o r r e c t ? And t h e r e f o r e would maintain r e s e r v o i r 

energy; i s t h a t what you're saying? 

A. Right. I t would c o n t r o l , not prevent, p r o d u c t i o n 

of the gas cap. 

Q. But i t would l i m i t t h a t ? 

A. Right. 

Q. As we move i n t o the f u t u r e , we're going t o see 

more and more of the r e s e r v o i r a c t u a l l y r e s t r i c t e d by th e 

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

A. Well, what y o u ' l l see i s a decrease i n o i l r a t e s 

s i g n i f i c a n t l y g reater than increase i n gas r a t e s . So your 

g a s / o i l r a t i o w i l l increase a t a r a t e f a s t e r than your 

a c t u a l gas production. 

Q. And so what t h i s i s going t o do i s continue t o 

l i m i t more and more of the prod u c t i o n , and we may have t o 
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come back a t some time f o r another r u l e change? 

A. Well, but by t h a t time the o i l would be 

recovered. 

Q. Now, you're saying t h a t w i l l occur i n f o u r or 

f i v e years? 

A. I n my opin i o n , t h a t ' s what I consider t h e l i f e of 

these w e l l s t o be, yes. 

Q. You do have some w e l l s t h a t produced o i l f o r a 

s u b s t a n t i a l l y longer p e r i o d of time than t h a t , do you not? 

A. Not i n South Dagger Draw. A l l of our o i l w e l l s 

down t h e r e have been d r i l l e d w i t h i n the l a s t year. 

Q. How many o i l w e l l s does Conoco operate i n South 

Dagger Draw? 

A. C u r r e n t l y t h r e e . 

Q. Would any of these w e l l s be r e s t r i c t e d by a 4500-

t o - 1 g a s / o i l r a t i o ? 

A. No. 

MR. CARR: That's a l l I have. 

CROSS-EXAMINATION 

BY MS. AUBREY: 

Q. Mr. Majcher, you do agree t h a t removing the Rule 

5(b) would r e s u l t i n an u l t i m a t e increase i n recovery of 

o i l reserves? 

A. What i t would do i s prevent waste, yes, and 

p r o t e c t operators l i k e Conoco, Yates and Marathon's 
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c o r r e l a t i v e r i g h t s . 

Q. I s i t Conoco's p o s i t i o n t h a t the gas withdrawals 

i n the pool today are too high? 

A. I t ' s Conoco's p o s i t i o n t h a t the c u r r e n t l i m i t i n g 

GOR i s excessive. 

Q. But not the c u r r e n t gas production? 

A. To my knowledge, no. 

Q. So i t ' s the g a s / o i l r a t i o today t h a t ' s too h i g h , 

i n your opinion? 

A. The l i m i t i n g GOR i s excessive. 

Q. And are there w e l l s i n the pool which are 

producing i n excess of t h a t GOR now, except f o r the ones 

t h a t are spotted on your p l a t w i t h the yel l o w — 

A. Right. 

Q. — t h a t should be c l a s s i f i e d as gas w e l l s , i n 

your opinion? 

A. Right. 

Q. Are there o i l w e l l s t h a t are producing i n excess 

of t h a t ? 

A. I n excess of 30,000? 

Q. Right. 

A. No. 

Q. Can you q u a n t i f y the amount of o i l t h a t would be 

wasted or not recovered a t a GOR, say, of 7000? 

A. What I've been able t o q u a n t i f y i s t h a t maximum 
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t a r g e t of o i l p o t e n t i a l l y l o s t on Conoco acreage, and gas 

f o r t h a t matter. 

Q. And what would t h a t be? 

A. That would be the 215,000 stock tank b a r r e l s of 

o i l and the 4.7 BCF of gas. 

Q. At a GOR of 7000? 

A. Under cu r r e n t e x i s t i n g r u l e s . 

MS. AUBREY: Thank you. 

EXAMINER CATANACH: Mr. Bruce, anything? 

MR. BRUCE: No, s i r . 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. Majcher, your E x h i b i t Number 18, I ' d l i k e t o 

t a l k about j u s t a minute. 

A. Okay. 

Q. I s i t your testimony t h a t the o i l w e l l s w i t h i n 

the p o o l , 80 percent of the gas t h a t they're producing, i s 

from the gas cap? 

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

Q. How d i d you determine t h a t ? 

A. I determined t h a t based on t a k i n g the t o t a l 

volume of gas, a c t u a l data, from the o i l w e l l s , and then I 

c a l c u l a t e d a s o l u t i o n — excuse me, the s o l u t i o n gas 

volume, based on the PVT ana l y s i s we have and a c t u a l o i l 

p r o d u c t i o n data. That gave me the blue shaded area. The 
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d i f f e r e n c e between the t o t a l and the blue shaded area would 

be the f r e e gas, or the gas-cap gas, t h a t these w e l l s 

produce. 

Q. So there's a l o t of gas c u r r e n t l y being produced 

from the gas cap anyway — 

A. That's r i g h t . 

Q. — w i t h i n t h i s pool? 

Wells, o i l w e l l s t h a t produce a t a GOR i n excess 

of 4500 t o 1 aren't going t o be r e s t r i c t e d under your 

proposal, are they? 

A. Under my proposal, the t o t a l p r o r a t i o n u n i t would 

be r e s t r i c t e d t o 6.3 m i l l i o n . 

Q. I n d i v i d u a l w e l l s t h a t produce above 4500 probably 

won't be a f f e c t e d by the GOR l i m i t a t i o n ? 

A. Well, no, c u r r e n t l y w e l l s t h a t produce above the 

10,000 GOR are not r e s t r i c t e d . 

Q. Ms. Aubrey asked you a question I'm not sure I 

got the answer t o . 

I s i t your o p i n i o n t h a t we w i l l — the increase, 

the proposed increase i n GOR — I mean the proposed 

decrease — w i l l r e s u l t i n the recovery of more o i l 

u l t i m a t e l y from the pool? I s t h a t your opinion? 

A. I t ' s my opi n i o n , yes, because the c u r r e n t r u l e s 

promote the blowing down of the gas cap, and as — Every 

r e s e r v o i r engineer knows t h a t i n order t o preserve the o i l 
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column, you need t o p r o t e c t or withdraw gas cap p r o d u c t i o n . 

Q. I s i t your opini o n t h a t — Or what i s your 

o p i n i o n regarding the u l t i m a t e recovery of gas from the 

pool? Would t h a t be a f f e c t e d i n any way? 

A. Probably not, i f everybody i s p l a y i n g on the same 

f i e l d . But even i f i t i s l i m i t e d s l i g h t l y , the value r a t i o 

i s — o i l has a tremendous advantage, and we would want t o 

see t h a t produced f i r s t . 

EXAMINER CATANACH: I don't have anything else of 

the witness. 

Anything f u r t h e r ? 

REDIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. One p o i n t of c l a r i f i c a t i o n . I f we go t o 4500-to-

1 GOR, t h a t gives a spacing u n i t gas withdrawal of 6.3 MCF? 

A. Yes. 

Q. Based upon your study, t h e r e appears t o be only 

one w e l l i n the spacing u n i t t h a t would be c u r t a i l e d — 

A. C u r r e n t l y . 

Q. — c u r r e n t l y ? 

A. Yes. 

Q. And t h a t i s the Yates-operated w e l l — What i s 

i t ? The Conoco 10? What's the number? 

A. I t ' s the Conoco 14, I b e l i e v e . 

Q. Conoco 14 down there i n the southwest of 15 — 
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A. Yes. 

Q. — appears t o be the only w e l l under t h a t 

s i t u a t i o n t h a t might be c u r t a i l e d below what i s c u r r e n t l y 

producing? 

A. Cu r r e n t l y , yes. 

Q. And c u r r e n t l y , as you know i t , i t ' s producing 

about what? 

A. I b e l i e v e , i f my i n f o r m a t i o n i s c o r r e c t , i t ' s 

producing a t about 6.5 m i l l i o n . 

Q. A l l r i g h t . 

A. Mr. McWhorter may be able t o c l a r i f y t h a t l a t e r . 

Q. But t h a t would be the only w e l l t h a t would be 

c u r t a i l e d , as best you know? 

A. That's r i g h t . 

MR. KELLAHIN: A l l r i g h t . Nothing f u r t h e r . 

EXAMINER CATANACH: Witness may be excused. 

Let's take a short ten-minute break here. 

(Thereupon, a recess was taken a t 10:10 a.m.) 

(The f o l l o w i n g proceedings had a t 10:20 a.m.) 

EXAMINER CATANACH: C a l l the hearing back t o 

order, and I ' l l t u r n i t over t o Mr. Carr a t t h i s p o i n t . 

MR. CARR: May i t please the Examiner, I have 

tendered t o you copies of a Notice A f f i d a v i t signed by me, 

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

provided t o a f f e c t e d i n t e r e s t owners as r e q u i r e d by the 
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Rules of the D i v i s i o n . 

I f you w i l l accept t h i s on t h a t r e p r e s e n t a t i o n , I 

w i l l not c a l l a land witness. So I would move t h e 

admission of our Notice A f f i d a v i t , Yates E x h i b i t 1. 

EXAMINER CATANACH: E x h i b i t 1 w i l l be admitted as 

evidence. 

MR. CARR: At t h i s time I would c a l l Pinson 

McWhorter. 

PINSON McWHORTER. 

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 record, please? 

A. My name i s Pinson McWhorter. 

Q. Where do you reside? 

A. A r t e s i a , New Mexico. 

Q. By whom are you employed? 

A. Yates Petroleum Corporation. 

Q. And what i s the p o s i t i o n you hol d w i t h Yates 

Petroleum Corporation? 

A. Petroleum engineer. 

Q. Mr. McWhorter, 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, I have. 
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Q. At 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. They were. 

Q. Are you f a m i l i a r w i t h each of the A p p l i c a t i o n s 

f i l e d i n these consolidated cases? 

A. I am f a m i l i a r w i t h them. 

Q. Have you made an engineering study of the 

c h a r a c t e r i s t i c s of the r e s e r v o i r s t h a t are i n v o l v e d i n 

these cases? 

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 CATANACH: They are. 

Q. (By Mr. Carr) Could you b r i e f l y s t a t e what Yates 

seeks by appearing a t t h i s hearing today? 

A. Today Yates seeks t o amend Rule 5(b) i n the 

R-5353, which r e s t r i c t s and l i m i t s the types of w e l l s t h a t 

can be dedicated t o a p r o r a t i o n u n i t i n South Dagger Draw 

f i e l d , i . e , a gas w e l l and o i l w e l l being dedicated t o the 

same 3 20-acre p r o r a t i o n u n i t . We seek t o see t h e removal 

of t h a t 5(b) and — the r e s u l t of which would be t h a t we 

would be, as operators, would be allowed t o simultaneously 

dedicate o i l and/or gas w e l l from the same 32 0-acre 

p r o r a t i o n u n i t . 
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Q. Does Yates also oppose a r e d u c t i o n i n the g a s / o i l 

r a t i o c u r r e n t l y being recommended by Conoco? 

A. Yes, the second component i s t h a t we are i n 

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

s t a t e d i n the pool r u l e s . 

Q. Mr. McWhorter, would you r e f e r t o what has been 

marked Yates Petroleum Corporation E x h i b i t Number 2? I t ' s 

included i n s i d e the back cover of the e x h i b i t b o o k l e t . 

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

please? 

A. Yes. E x h i b i t Number 2 shows — I t ' s a p l a t t h a t 

shows those areas i n South Dagger Draw t h a t we have 

determined c u r r e n t l y are p o t e n t i a l areas f o r problems w i t h 

respect t o simultaneous d e d i c a t i o n of o i l and gas w e l l s on 

32 0-acre p r o r a t i o n u n i t s . 

I t h i n k t h a t we are i n agreement w i t h our 

colleagues from Conoco t h a t t h i s Rule 5(b) has, and w i l l 

continue as c u r r e n t l y worded, t o be an o b s t r u c t i o n t o the 

o r d e r l y development and proper d e p l e t i o n of t h i s f i e l d . We 

agree t h a t i t could lead t o waste and v i o l a t e c o r r e l a t i v e 

r i g h t s . 

Q. I f I look a t your E x h i b i t , 2, the south h a l f of 

35 i s one of those problem p r o r a t i o n u n i t s ? 

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

Q. And t h a t i s the p r o r a t i o n u n i t t h a t Conoco 
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discussed on which i t s Preston Number 5 i s located? 

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

Q. The other u n i t s i d e n t i f i e d on t h i s e x h i b i t are 

e x h i b i t s [ s i c ] where they are, i n your o p i n i o n , are f a c i n g 

immediate problems w i t h the simultaneous d e d i c a t i o n r u l e ? 

A. Yes, the one p r o r a t i o n u n i t t h a t ' s i n the n o r t h 

h a l f of 36, which i s a problem area f o r Marathon O i l 

Company c u r r e n t l y , and two areas, one i n Section 23 and one 

i n Section 26, the west h a l f of those s e c t i o n s , t h a t are 

p o t e n t i a l problems — or cu r r e n t problems f o r Yates 

Petroleum. 

Q. Let's go now t o what has been marked Yates 

E x h i b i t Number 3. Would you i d e n t i f y t h i s , please? 

A. Well, Yates E x h i b i t Number 3 i s a spreadsheet of 

o i l w e l l GOR i n the South Dagger Draw f i e l d . 

The g i s t of t h i s spreadsheet, i s t h a t we have 

accumulated s t a t i s t i c s t h a t are provided t o the O i l 

Conservation Commission, C-115 data, from these w e l l s t h a t 

we have determined t h a t should be c l a s s i f i e d as o i l w e l l s . 

We have e l i m i n a t e d those w e l l s t h a t are i n the problem 

areas t h a t would not be c l a s s i f i e d as o i l w e l l s . 

We have looked a t the data f o r J u l y , August and 

September, the most c u r r e n t data t h a t we could acquire a t 

the time we made t h i s e x h i b i t . 

And what t h i s e x h i b i t shows i s the s t a t i s t i c a l 
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d i s t r i b u t i o n of g a s / o i l r a t i o s w i t h i n the South Dagger Draw 

f i e l d . 

And I might j u s t make note of a couple of 

i n t e r e s t i n g phenomena. 

This i s a three-month data sample, but even from 

the J u l y data, I count approximately seven of the 56 w e l l s 

t h a t I have i n my sample were greater than the c u r r e n t 

10,000-to-l g a s / o i l r a t i o . That's about 12 1/2 percent of 

the w e l l s i n J u l y . 

Now, t h i s data, I want t o emphasize, i s J u l y , 

August, September, which i s d i f f e r e n t than the data t h a t 

was shown by Conoco t h a t goes from January through June, 

the f i r s t p a r t of t h i s year. This data i s the most c u r r e n t 

data t h a t we had a v a i l a b l e . 

Twenty-two of the 56 w e l l s , or about 39 percent 

of the w e l l s , are above the recommended — Conoco-

recommended — 4 500 t o 1. And t h a t ' s i n the J u l y data. 

I n the September data, nine of the 56 w e l l s , or 

roughly 16 percent, have moved i n t o t h a t category t h a t are 

gr e a t e r than 10,000 t o 1, i . e . , they're i n c r e a s i n g already. 

Even over the past three months, we're seeing t h i s 

phenomenon of g a s / o i l r a t i o increase. 

Twenty-six of the 56 w e l l s , or 4 6 percent, are 

above the recommended — Conoco-recommended — 4500 t o 1. 

I f you look a t the bottom of page 2 under the 
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g a s / o i l r a t i o data and look a t o i l w e l l t o t a l s , we have 

c a l c u l a t e d an average GOR, g a s / o i l r a t i o , standard cubic 

f e e t per stock tank b a r r e l — i t says b a r r e l but they are 

stock tank b a r r e l s . We see an increase each month of 

approximately e i g h t percent. 

This phenomenon, which I would conclude, and I 

t h i n k the Conoco r e s e r v o i r engineer has concluded a l s o , i s 

t y p i c a l of s o l u t i o n gas d r i v e r e s e r v o i r s where they have a 

stro n g s o l u t i o n gas d r i v e component i n c r e a s i n g GORs. 

Q. A l l r i g h t . Your conclusions, j u s t from the 

s t a t i s t i c a l data, are, one, t h a t there's an i n c r e a s i n g 

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

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

Q. What other conclusions can you reach? 

A. Okay, I conclude t h a t the average i s above 4500 

c u r r e n t l y . 

I conclude t h a t , as you a l l u d e d t o , t h e t r e n d i s 

i n c r e a s i n g , i t ' s already i n c r e a s i n g , and i t w i l l continue 

t o increase f o r some time. 

And I conclude t h a t by t h i s , operators need t o 

provide f o r the assured increase i n the f u t u r e GOR and not 

lo c k i n on a number t h a t w i l l f o r c e us t o come back t o ask 

f o r an increase i n the f i e l d GOR w i t h i n a s h o r t p e r i o d of 

time. 

Q. And the spreadsheet, the data on the spreadsheet 
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b a s i c a l l y shows t h a t 4500 may not be the a p p r o p r i a t e GOR 

le v e l ? 

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

Q. Y o u ' l l have other i n f o r m a t i o n t h a t w i l l address 

the 10,000-to-l question — 

A. Yes. 

Q. — i s t h a t r i g h t ? 

A. Yes, I w i l l . 

Q. Why don't we go t o what has been marked as Yates 

E x h i b i t Number 4, and I would ask you t o i d e n t i f y and 

review t h a t f o r Mr. Catanach. 

A. Yes, Yates E x h i b i t 4 i s a p l o t of the Canyon — 

Cisco/Canyon, South Dagger Draw-Canyon, whichever you want 

t o c a l l i t , bottomhole pressures, c o r r e c t e d t o a minus 4 000 

f o o t datum, sampled dur i n g t h i s year. 

The g i s t of t h i s e x h i b i t i s t o address the 

concept of gas cap drainage e f f e c t s . 

The p o i n t t h a t I want t o demonstrate here i s t h a t 

the gas cap i n South Dagger Draw i s not a r e s e r v o i r 

engineering textbook gas cap example. I t ' s a very 

complicated f i e l d . 

Testimony from Mr. Hardie, the g e o l o g i c a l witness 

f o r Conoco — which I enjoyed h i s testimony on hydrodynamic 

d i s t r i b u t i o n of r e s e r v o i r f l u i d s ; I t h i n k I've seen 

elements of i t before — say t h i s : That because of t h i s 
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hydro-dynamic t r a p p i n g e f f e c t , the gas cap w i l l be di s p l a c e d 

i n an updip d i r e c t i o n because of the p h y s i c a l r e l a t i o n s h i p s 

as described by Mr. Hardie, and i t w i l l be di s p l a c e d i n 

hydrodynamic r e s e r v o i r s o f f of the o i l l e g . 

A d d i t i o n a l l y , Mr. Hardie, i n h i s e x h i b i t s — 

Q. So what you're saying i s , i n s t e a d o f the gas cap 

being above the o i l , i n t h i s s i t u a t i o n i t ' s o f f t o the 

west? 

A. I t ' s displaced t o the west. 

Q. Okay. 

A. And I t h i n k both companies agree t h a t t h e 

m a j o r i t y of the gas cap i s displaced t o the west and does 

not conformably l i e on top of the o i l column. Therefore, 

d e p l e t i o n of gas cap would not n e c e s s a r i l y hinder what 

would otherwise be good expansion of the gas cap i f i t were 

conformably o v e r l y i n g the o i l column. 

How does t h i s data t h a t I'm pr e s e n t i n g here show 

t h a t ? I f y o u ' l l n o t i c e , t h a t i n the western p a r t of t h i s 

f i e l d , i n the gas cap, we have measured pressure i n August 

of t h i s year. Reservoir pressure was up around 1500 or 

1600 pounds, on average. 

I f you look over i n the o i l column, the eastern 

component of the f i e l d , where th e r e i s l i t t l e gas cap 

o v e r l y i n g the o i l column i n t h i s p a r t of the f i e l d , y o u ' l l 

n o t i c e t h a t r e s e r v o i r pressures are s i g n i f i c a n t l y — h a l 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 

93 

or l e s s . 

The p o i n t of t h i s e x h i b i t i s t h a t the gas cap, 

which i s a t a much higher pressure, i s not g i v i n g 

s i g n i f i c a n t pressure support t o the o i l column as we e x i s t . 

I f i t ' s not g i v i n g s i g n i f i c a n t pressure support 

a t t h i s p o i n t , t h e r e must — my conclusion i s t h a t t h e r e i s 

poor h y d r a u l i c communication between t h i s gas cap and the 

o i l column t h a t l i e s t o the east. The gas cap i s d i s p l a c e d 

t o the west, i t i s displaced, and the displacement 

mechanism of t h a t was the hydrodynamic t r a p p i n g mechanism 

of t h i s r e s e r v o i r . 

Again, we agree w i t h the geologic i n t e r p r e t a t i o n 

t h a t t h e r e are m u l t i p l e zones v e r t i c a l l y i n t h i s w e l l which 

are d i r e c t l y r e l a t e d t o the d e p o s i t i o n a l f a c i e s , t h e 

o r i g i n a l d e p o s i t i o n of the r e s e r v o i r rock, and we see 

porous zones i n t e r m i t t e n t w i t h zones t h a t are not 

impermeable but semi-permeable zones t h a t would e f f e c t i v e l y 

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

the w e l l s . And I t h i n k the pressure data here demonstrates 

t h a t t h e r e i s not good pressure communication between the 

gas cap and the o i l l e g . 

Now — 

Q. You're not seeing the good v e r t i c a l communication 

i n the r e s e r v o i r t h a t Conoco — 

A. No, I'm not. 
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Q. A l l r i g h t . 

A. This v e r t i c a l segregation t h a t i s p r i m a r i l y 

c o n t r o l l e d by the r e s e r v o i r character — i . e . , t h e rock 

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

d i s t r i b u t i o n i n the r e s e r v o i r — i s most d r a m a t i c a l l y 

emphasized i n a w e l l t h a t Conoco cored, the Dagger Draw 

Number 12, which i s up i n the n o r t h p o o l . 

Extensive study of t h a t core by Reservoir, I n c . , 

c l e a r l y demonstrates t h a t t h e r e i s a s u b s t a n t i a l degree of 

v e r t i c a l heterogeneity i n the w e l l b o r e : porous zones which 

are e s s e n t i a l l y bank-and-shoal f a c i e s , i n t e r l a c e d and 

i n t e r s p e r s e d w i t h b a s i n a l f a c i e s and slope f a c i e s , which 

are the t i g h t e r f a c i e s . 

I f one were t o c o r r e l a t e the standard core 

a n a l y s i s of v e r t i c a l p e r m e a b i l i t i e s , you would f i n d t h a t 

the b a s i n a l f a c i e s , the slope f a c i e s t h a t are i n t e r m i x e d 

between those porous r e s e r v o i r f a c i e s , are extremely t i g h t 

w i t h respect t o v e r t i c a l p e r m e a b i l i t y . .01 m i l l i d a r c i e s i s 

the range of magnitude t h a t we see i n t h e r e . 

The Saguaro 8, which i s i n the south pool and i s 

i n Section 14 of the south pool, we cored t h a t w e l l a l s o . 

And the t h i n g s we saw i n t h a t w e l l p a r a l l e l what i s seen i n 

t h e Conoco Dagger Draw Number 12. 

Hence my t h e s i s t h a t there i s a v e r t i c a l 

segregation i n t h i s r e s e r v o i r . The pressure data i n d i c a t e s 
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i t , t he core analyses i n d i c a t e s i t . The gas cap i s t h i n 

over the o i l column; the isopachs of t h a t demonstrate t h a t . 

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

the hypothesis t h a t the gas cap, and hence gas cap 

expansive energies, are displaced t o the west and are not 

s t r i c t l y conformable on the top of the o i l column. 

Expansion of t h i s gas cap i s not as e f f e c t i v e as 

when i t ' s a c t u a l l y l y i n g on top of the o i l column. 

That's the g i s t of — 

Q. — E x h i b i t Number 4? 

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

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

f i r s t i d e n t i f y t h i s ? 

A. Well, i n an e f f o r t t o i n v e s t i g a t e the e f f e c t s of 

gas cap management, gas cap pro d u c t i o n , on recovery of o i l 

i n the South Dagger Draw Pool, we decided t h a t t h e r e are 

b a s i c a l l y two approaches t h a t an engineer can take. 

One i s an a n a l y t i c a l approach. An a n a l y t i c a l 

approach does not take i n t o account the l a r g e 

h e t e r o g e n e i t i e s t h a t we see v e r t i c a l l y and a r e a l l y i n t h i s 

f i e l d . 

A d d i t i o n a l l y , the a n a l y t i c a l approach would be 

weak i n i t s a b i l i t y t o p r e d i c t the e f f e c t s of gas cap 

pro d u c t i o n i n a gas cap t h a t i s displaced o f f o f the o i l 

column by hydrodynamic t r a p p i n g . 
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Hence, we went w i t h the second method, and t h a t ' s 

performing a numerical s o l u t i o n or performing numerical 

s i m u l a t i o n , and t h a t ' s what we d i d . 

This e x h i b i t i s the documentation, t h e r e p o r t of 

the numerical s i m u l a t i o n , black o i l s i m u l a t i o n s , t h a t we 

conducted i n con j u n c t i o n w i t h S c i e n t i f i c Software-Intercomp 

i n Denver, Colorado. 

Q. Now, how were you p e r s o n a l l y i n v o l v e d i n t h i s 

study? 

A. I was involved i n t h i s study f o r — i n t h a t I 

would make t r i p s t o t h e i r o f f i c e s i n Denver, approximately 

one week a t a time, and s i t down w i t h the c o n s u l t i n g 

engineer t h a t was working on t h i s , and we would work on the 

basic r e s e r v o i r d e s c r i p t i o n i t s e l f , the f l u i d d e s c r i p t i o n 

as the i n i t i a l , and then the beginning of the model 

i n i t i a l i z a t i o n , the pressure h i s t o r y match, the s a t u r a t i o n 

h i s t o r y match, and then the p r e d i c t i o n runs. 

So I was involved i n working w i t h him on a one-

to-one basis i n h i s o f f i c e throughout a s u b s t a n t i a l p o r t i o n 

of t h i s study. 

Q. Generally, what does E x h i b i t Number 5 show you? 

A. The o b j e c t i v e of t h i s study was, as I s a i d , t o 

determine the e f f e c t of gas cap d e p l e t i o n on downdip o i l 

p r o d u c t i o n . And as I said, i t was a three-phase black o i l 

s i m u l a t o r . A l i t t l e over 500 g r i d blocks represented a 3-D 
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model across an area t h a t expands from — I f y o u ' l l look a t 

your E x h i b i t Number 2, I have on the r e a l i n e showing the 

w e l l s t h a t were included i n t h i s 3-D model, and i t goes 

from the A l g e r i t a Number 1 on the western component t o the 

Ceniza Number 3 on the eastern component, A l g e r i t a Number 1 

being high w e l l i n the gas cap, Ceniza Number 3 being a 

downdip o i l w e l l . 

So t h i s c r o s s - s e c t i o n a l model samples the — one 

of the prime areas i n t h i s f i e l d , t o see the e f f e c t s of 

l o t s of gas cap production and o i l column p r o d u c t i o n a l s o . 

And the conclusions from t h i s study are t h a t 

o p e r a t i o n a l changes i n the management of the gas cap r e a l l y 

have l i t t l e e f f e c t on the o i l r e c o v e r i e s . 

And so, producing gas cap a t va r i o u s r a t e s does 

not r e a l l y encourage waste, e i t h e r o i l recovery waste or 

gas recovery waste or even economic waste. 

Q. Now, i f we look a t E x h i b i t 5, t h a t contains a l l 

the supporting data? 

A. That has a l l the supporting data i n i t . 

Q. Are you ready t o go t o E x h i b i t Number 6 — 

A. Yes, I am. 

Q. — and discuss your conclusions? 

A. Yes. 

Q. Let's go t o t h a t now, then. 

A. Okay. E x h i b i t Number 6 h i g h l i g h t s the 
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conclusions of t h i s study. I t shows t h r e e p r e d i c t i o n 

cases. A f t e r we history-matched t h i s model, we ran t h r e e 

p r e d i c t i o n cases. 

The number one p r e d i c t i o n case was continued 

operations. I n other words, continue t o produce the f i e l d 

a t the c u r r e n t gas r a t e s and o i l r a t e s , whatever f i e l d 

r u l e s are i n e f f e c t , c u r r e n t f i e l d r u l e s . 

We saw t h a t we produced 682,000 b a r r e l s of o i l i n 

the model area, and about 19 BCF of gas. 

Then we ran a second scenario where we continued 

the o i l p r o d u c t i o n but t h i s time, t o see the e f f e c t s of 

t h i s purported excessive gas cap drainage, we shut i n a l l 

the gas cap w e l l s t h a t were i n the model, completely shut 

those w e l l s i n , t o see the e f f e c t s of t h i s gas cap. 

And we saw t h a t o i l p r o d u c t i o n increased 2 000 

b a r r e l s t o 684,000 b a r r e l s of o i l . We saw t h a t the gas, 

d u r i n g the time t h a t the s i m u l a t i o n was run, of course, 

w i t h the gas w e l l shut i n , gas production went t o 9.7 BCF. 

I f I were t o look a t the two scenarios from a 

present worth basis, discount i t a t a modest f i v e percent, 

I would see t h a t c u r r e n t operations would generate f o r t h a t 

model area $10.5 m i l l i o n over the l i f e of the f i e l d . 

But i f we r e s t r i c t the gas p r o d u c t i o n , and 

g e t t i n g very l i t t l e incremental o i l p r o d u c t i o n , we're 

t a l k i n g about $6.8 m i l l i o n over the l i f e of t h a t — of the 
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w e l l s t h a t are i n t h a t model. 

Now, I have reported — I want t o make one p o i n t 

c l e a r , t h a t the gas production i n the model was 9.7 BCF, by 

s h u t t i n g i n those gas w e l l s . I n the economics, of course, 

you're going t o open those gas w e l l s up a f t e r the o i l 

depletes. 

So the d i f f e r e n c e between the 9.16 and the 19.4 

t h a t we saw i n the base case was produced i n the economics, 

but i t ' s d i s placed so f a r i n the f u t u r e t h a t the present 

worth of — even a t f i v e percent, i t ' s very l i t t l e . 

I ran a t h i r d case: Continue the o i l p r o d u c t i o n 

i n the o i l l e g as i s , but accelerate the gas p r o d u c t i o n i n 

the gas cap, produce i t as hard as you can. 

And the way we accomplish t h a t i s , we d r i l l e d two 

more w e l l s , f o r the simulated d r i l l , two more w e l l s i n the 

gas cap, and we brought those on at maximum p r o d u c t i o n 

again. 

Again, the o i l i n here has not moved a t a l l . Of 

course, there's a l i t t l e more gas p r o d u c t i o n . Now we're 

t a l k i n g about 21.5 BCF versus the base case of 19.5 BCF. 

However, the present worth of t h a t gas stream i s $11 

m i l l i o n . 

Now, my conclusions from t h i s study are t h a t gas 

cap p r o d u c t i o n from the gas cap has l i t t l e incremental 

e f f e c t upon o i l production i n the downdip gas — or o i l 
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l e g , excuse me, o i l l e g . 

Now, t h i s seems a t f i r s t , I know, maybe a 

conclusion t h a t v i o l a t e s what many of us learned i n our 

f i r s t r e s e r v o i r engineering course. But remember, we have 

seen evidence t h a t shows t h a t there's probably very poor 

communication h y d r a u l i c a l l y , pressurewise, between th e gas 

cap and the o i l l e g . 

I n a carbonate r e s e r v o i r , such as t h i s , which we 

a l l w i l l t e s t i f y t o i s very heterogeneous both v e r t i c a l l y 

and a r e a l l y , there are extremely developed, extremely 

t o r t u o u s paths by which gas could migrate from t h i s western 

displacement and expand onto an eastern o i l l e g . 

The f a c t t h a t our textbook knowledge of gas cap 

expansion l y i n g on top of an o i l column i s not present i n 

t h i s instance, and I would l i k e t o c i t e two other instances 

i n the Permian Basin i n carbonate r e s e r v o i r s where we have 

found operators have demonstrated t h a t gas cap i n these 

heterogenous carbonates does not have a s i g n i f i c a n t e f f e c t 

on the o i l production. 

One of those pools i s the Diablo Fusselman Pool 

i n Chaves County, New Mexico. This i s a Fusselman pool i n 

a carbonate r e s e r v o i r . I t ' s a gas cap, l a r g e gas cap on 

top of an o i l l e g , on top of an a q u i f e r . 

We d i d extensive s t u d i e s . We are an operator i n 

t h i s p o o l . We d i d extensive s t u d i e s , and h i s t o r y has borne 
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out the f a c t t h a t production of the gas cap has not 

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

the o i l l e g i n t h i s pool. 

We d i d — Again i n 1991, we d i d an extensive 

s i m u l a t i o n study w i t h S c i e n t i f i c Software which bore t h i s 

f a c t out. 

Second example — and I b e l i e v e i t ' s the Seminole 

San Andres u n i t . I t may be the southeast Seminole San 

Andres u n i t . Doesn't matter which one i t i s . That's a 

minor p o i n t . 

The p o i n t i s , t h a t pool, carbonate r e s e r v o i r , San 

Andres time, t h i c k carbonate r e s e r v o i r , very heterogeneous 

v e r t i c a l l y and a r e a l l y , consisted of two domal a n t i c l i n e s 

t h a t had gas cap on top of o i l l e g , on top of water. 

Even w i t h gas cap i n j e c t i o n , the operator found 

t h a t over time, h i s t o r y , a c t u a l data, shows t h a t t h e r e was 

no s i g n i f i c a n t improvement i n gas cap — I mean i n o i l 

p r o d u c t i o n . 

Their conclusions were t h a t they d i d not know 

enough about the i n t e r n a l g e o l o g i c a l a r c h i t e c t u r e of the 

r e s e r v o i r . So they proceeded t o d r i l l 14 more i n f i l l w e l l s 

t h a t they cored, every one of the w e l l s , and d i d d e t a i l e d 

geologic s t u d i e s , and they found evidence t h a t i s s i m i l a r 

t o t h i s Dagger Draw core t h a t we have found: many, many 

zones, l a y e r i n g between a bas i n a l f a c i e s and a l g a l f a c i e s 
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t h a t c o n t r i b u t e d t o poor v e r t i c a l communication between the 

gas cap i n j e c t i o n w e l l s and the o i l column, which shows 

t h a t t h e r e was poor expansion c h a r a c t e r i s t i c s , i . e . , poor 

h y d r a u l i c communication between the o i l l e g and t h e gas 

cap. 

So these conclusions of the s i m u l a t i o n are not i n 

o p p o s i t i o n t o documented examples t h a t we have of carbonate 

f i e l d s w i t h gas caps i n the Permian Basin. 

Q. Mr. McWhorter do you see any reason t o change the 

r u l e s f o r the South Dagger Draw Upper Pennsylvanian Pool t o 

change the c u r r e n t 10,000-to-l g a s / o i l r a t i o ? 

A. No, I do not. 

Q. I n Conoco's A p p l i c a t i o n they a l s o oppose, 

although I don't b e l i e v e i t ' s been addressed here today, 

l i m i t i n g the number of w e l l s on a 320-acre u n i t . Are you 

f a m i l i a r w i t h t h a t ? 

A. Yeah, I d i d read t h a t i n the A p p l i c a t i o n , yes, 

s i r . 

Q. Do you b e l i e v e such a l i m i t a t i o n , l i m i t i n g the 

w e l l s t o no more than e i g h t , would be appropriate? 

A. No, I do not. 

Q. And why not? 

A. Well, again, I w i l l c i t e the experience of t h e 

petroleum i n d u s t r y i n the Permian Basin, t h a t we have — 

we, the i n d u s t r y , has found t h a t oftentimes development on 
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a l a r g e r spacing i s not adequate t o recover even a l l of the 

primary reserves t h a t are under a given acreage t r a c t , and 

they have found t h a t i n f i l l d r i l l i n g increased primary 

reserves and secondary reserves. 

So i t ' s my opinion t h a t Dagger Draw, South Dagger 

Draw f i e l d , i s very c l o s e l y a k i n t o t h i s type of o p e r a t i o n , 

and we should not preclude the o p p o r t u n i t y t o develop on 

t i g h t e r spacing i f we determine w i t h f u r t h e r s t u d i e s t h a t 

i n f i l l d r i l l i n g would increase primary o i l recovery and 

probably most assuredly secondary or t e r t i a r y o i l recovery. 

And the language such as t h a t , i f i t were put i n 

an order, would, I say, my opinion i s , r e q u i r e s a t some 

f u t u r e date t o come up and have t h a t changed because of the 

a c t u a l observed data t h a t we would have seen a t t h a t p o i n t . 

Q. I n your o p i n i o n , w i l l e l i m i n a t i o n of Rule 5(b) 

from the pool r u l e s f o r the South Dagger Draw Upper Penn 

Pool be i n the best i n t e r e s t s of conservation, the 

p r e v e n t i o n of waste and the p r o t e c t i o n of c o r r e l a t i v e 

r i g h t s ? 

A. Yes, i t would be. 

Q. Were E x h i b i t s 2 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. They were. 

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

the admission of Yates Petroleum Corporation E x h i b i t s 2 
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through 6. 

EXAMINER CATANACH: E x h i b i t s 2 through 6 w i l l be 

admitted as evidence. 

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

of Mr. McWhorter. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. McWhorter, i t ' s been a w h i l e since I've 

fussed w i t h the black o i l model on r e s e r v o i r s i m u l a t i o n . I 

want t o ask you some questions so I can understand the 

process, so t h a t I can take t h i s i n f o r m a t i o n and gi v e i t t o 

Mr. Kent or Mr. Hoover or someone else and have them 

d u p l i c a t e — 

A. Yes, s i r . 

Q. — what you've done. 

When I look a t the book, wherever t h a t book may 

be, i s t h a t book complete as i t i s now presented so t h a t a 

r e s e r v o i r engineer l i k e Mr. Kent w i t h experience i n 

r e s e r v o i r modeling, using various d i f f e r e n t s i m u l a t i o n s , 

can d u p l i c a t e the r e s u l t s ? 

A. Okay, t h i s book, as i t e x i s t s r i g h t now, i s not 

exhaustive i n i t s p r e s e n t a t i o n of a l l of the t h i n g s t h a t 

went i n t o t h i s model. 

For example, you w i l l f i n d i n t h i s book t h a t t he 

tops of the various layer s t h a t were used i n t h e v e r t i c a l 
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segregation of t h i s model are not included here. 

You w i l l f i n d t h a t the — Okay, go ahead. 

Q. Did you give me the geologic mapping or the 

i n t e r p r e t a t i o n s t h a t went i n t o the model? 

A. Those maps are not i n here. 

Q. Okay. Are they a v a i l a b l e t o us? 

A. Oh, they most c e r t a i n l y are. 

Q. A l l r i g h t , s i r . I n a d d i t i o n t o not having the 

geologic i n t e r p r e t a t i o n t h a t was b u i l t i n t o the model, i s 

the r e anything else t h a t ' s not i n the book t h a t Mr. Kent 

would need i n order t o v a l i d a t e the simul a t i o n ? 

A. Okay, since you've precluded the geologic 

evidence such as p o r o s i t y d i s t r i b u t i o n s , p e r m e a b i l i t y , a l l 

the p e t r o p h y s i c a l p r o p e r t i e s t h a t — 

Q. I don't want t o preclude anything. I want t o 

know what he needs t o do the work t h a t you d i d . 

A. He would need the p e t r o p h y s i c a l p r o p e r t i e s of the 

rock. You would agree t h a t he would have t o be able t o 

describe the r e s e r v o i r rock i t s e l f from a p e t r o p h y s i c a l 

component t o be able t o simulate r e s e r v o i r f l o w . The 

pe t r o p h y s i c a l data i s i n t h i s book. Okay? 

Q. A l l r i g h t , s i r . 

A. He would also have t o have p r o d u c t i o n data. He 

would have t o have pressure data. The pressure data i s i n 

t h i s book. The production data i s i n t h i s book i n a 
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g r a p h i c a l format, production p l o t s . 

But i t ' s a matter of p u b l i c access t o gather the 

p r o d u c t i o n data i n order t o do the h i s t o r y matching o f the 

p r o d u c t i o n . 

Q. The model i t s e l f — 

A. Yes. 

Q. — the black o i l model — 

A. Yes. 

Q. — does the book r e f l e c t e x a c t l y which black o i l 

model was used t o run the simulation? 

A. Yes, i t does. 

Q. Describe f o r me what a black o i l model i s i n a 

general way. 

A. Generally, a black o i l model, a three-phase black 

o i l model such as t h i s , i s a f i n i t e - d i f f e r e n c e s o l u t i o n t o 

the r a t h e r complicated p a r t i a l d i f f e r e n t i a l equations t h a t 

we use t o model r e s e r v o i r f l o w . 

And the black o i l model simulates t h a t and 

simulates the multi-phase f l o w of a l l t h r e e phases i n the 

r e s e r v o i r : o i l , water and gas. 

I t has h i s t o r i c a l l y been named a black o i l model 

i n o p p o s i t i o n t o those models which are compositional 

models. Black o i l — 

Q. A l l r i g h t — 

A. Yes. 
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Q. — I t h i n k t h a t ' s where my confusion l i e s . When 

you s a i d black o i l model, I assumed a single-phase f l o w 

model t h a t d i d not have the m u l t i p l e components t o i t . 

A. No, s i r . As documented i n the book here, t h i s i s 

a f u l l three-phase black o i l s i m u l a t i o n . 

Q. A l l r i g h t . Let me t a l k about the area t h a t was 

used f o r the s i m u l a t i o n . What was the area study? 

A. Okay, the area study was t h i s : I t b a s i c a l l y , as 

you have on — 

Q. — E x h i b i t 4? 

A. — E x h i b i t — I t h i n k i t ' s 2. 

Q. This i s E x h i b i t 4? 

A. I t h i n k E x h i b i t — I f y o u ' l l look a t E x h i b i t 2, 

and you can l a y beside t h a t also E x h i b i t 4 i f you l i k e 

E x h i b i t 4 b e t t e r . E x h i b i t 4 i s also — 

Q. I don't care about e i t h e r one — 

A. Yeah. 

Q. — I j u s t want t o know about the area t h a t you 

modeled. Which area — 

A. The area t h a t I modeled i s p o r t r a y e d on both. 

The area t h a t I modeled on E x h i b i t 4 goes from the w e l l — 

I t ' s on the western edge i n Section 16, which i s t h e 

A l g e r i t a Number 1. 

Q. I've got nine sections i n the model on E x h i b i t 4. 

A. No. 
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Q. That's a l l t h i s model modeled, was these nine 

se c t i o n s of the pool? 

A. No, I haven't f i n i s h e d y e t . 

Q. Okay. 

A. This model goes from the A l g e r i t a Number 1 

eastward t o the Ceniza Number 3, which i s i n Section 13, 

which i s not portrayed on E x h i b i t 4, but which i s po r t r a y e d 

on E x h i b i t 2. 

There's a s t r i p model, three-dimensional s t r i p 

model, t h a t covered the cross-section of t h a t area t h a t 

covers the gas cap t o the west and the o i l l e g t o the east. 

Q. Okay. Now — I can't see i t , I'm s o r r y . When I 

look a t E x h i b i t Number 2 — 

A. Two — 

Q. — the area modeled i s a p o r t i o n of 16, 15, 14 

and 13? 

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

Q. That's i t ? 

A. That i s adequate. 

Q. A l l r i g h t . The hypothesis t h a t went i n t o the 

model — 

A. Yes. 

Q. — was one t h a t hypothecated a v e r t i c a l 

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

A. That i s c o r r e c t , because the r e a l data from the 
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f i e l d , core data and pressure data, i n d i c a t e d t h a t t h a t was 

e n t i r e l y a p l a u s i b l e r e s e r v o i r c h a r a c t e r i z a t i o n . 

Q. I f the hypothesis of v e r t i c a l segregation i s 

wrong, then a l l the r e s u l t s of the model are going t o be 

wrong? 

A. That's t r u e . And i f i t were wrong, then we would 

not be able t o get the h i s t o r y match t h a t we got i n the 

s i m u l a t i o n . 

Q. Okay. What parameters were adjusted t o make the 

h i s t o r y match? 

A. The parameters t h a t were adjusted t o make the 

h i s t o r y match, t o make i t s h o r t — 

Q. Yes. 

A. — i t took a long time t o history-match t h i s , 

because we have a l l t e s t i f i e d t h a t t h i s i s an extremely 

complicated r e s e r v o i r . 

Q. Most simulators — 

A. Yes. 

Q. — w i l l take a combination of two or t h r e e 

parameters and w i t h i n engineering reason make the 

adjustment t o those parameters t o make the h i s t o r y match? 

A. Depending on which component of the h i s t o r y match 

you're t a l k i n g about. The components t h a t you vary are 

d i f f e r e n t . For instance — Go ahead. 

Q. There would be a number of components t h a t f o r 
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t h i s r e s e r v o i r are probably good f i x e d numbers, and you 

would not l i k e l y a d j u s t i n order t o make the h i s t o r y match? 

A. There are some components of the r e s e r v o i r t h a t 

d e f i n i t e l y you would not a d j u s t , such as fo r m a t i o n tops and 

t h i n g s l i k e t h a t . Those are f a i r l y w e l l determined. 

Q. To shorten the conversation, t e l l me what were 

the parameters t h a t were adjusted — 

A. Okay. 

Q. — t o make the h i s t o r y match. 

A. The parameters t h a t were adjusted t o make the 

h i s t o r y match were, one, we had t o make some pore volume 

adjustments. 

The way you make pore volume adjustments, you 

e i t h e r a d j u s t your height — But we f e l t from l o g a n a l y s i s 

we had good h e i g h t . So we had t o a d j u s t our pore volume 

p o r o s i t y , our e f f e c t i v e p o r o s i t y , up t o account f o r the 

pore volume t h a t we were seeing produced i n the f i e l d 

through the pressure response. 

So t h a t was one component t h a t we adjusted. 

Q. W i l l the r e p o r t show the range of adjustment 

made, or do we need other i n f o r m a t i o n from you t o get t h a t ? 

A. No, you'd have t o have the a c t u a l f i l e s 

themselves, the h i s t o r i c a l development of each f i l e , as you 

make those adjustments. And I know of no r e p o r t l i k e t h i s 

t h a t goes i n t o a l l of the d e t a i l s of the range of 
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adjustment made. As long as you make them w i t h i n a 

reasonable engineering adjustment range. 

Q. I n order t o expedite the review of Mr. Kent or 

someone els e , I was t r y i n g t o lead him i n t o t he book or 

in f o r m a t i o n from you so t h a t he would a t l e a s t know w i t h i n 

h i s engineering judgment what parameter you are a d j u s t i n g 

and what range you selected t o make t h a t adjustment. 

A. Well, the parameters we adjusted were p o r o s i t y , 

and t h a t was f o r pore volume reasons — 

Q. Okay. 

A. — we adjusted p o r o s i t y . 

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

we had t o make some adjustments t o h o r i z o n t a l p e r m e a b i l i t y . 

Q. Okay. 

A. A l l r i g h t ? Then j u s t a f t e r we had our h i s t o r y 

match, the h i s t o r y match completed, we d i d have t o do some 

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

pr o d u c t i o n a t the end of the h i s t o r y match up here t o be 

able t o t i e i t t o the production a t the beginning of your 

p r e d i c t i o n phases. 

And as he probably w e l l knows, any si m u l a t o r w e l l 

knows, t h a t the c o n s t r a i n t s , e i t h e r r a t e c o n s t r a i n t s or 

pressure c o n s t r a i n t s , are d i f f e r e n t f o r t he two d i f f e r e n t 

phases. 

And so t h a t ' s why you have t o make those kinds of 
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adjustments when you're going through h i s t o r y match i n t o 

p r e d i c t i o n . 

Q. The production maps you're making on th e 

performance of the w e l l s , does the book show what w e l l s 

you're matching? 

A. Yes, i t does. 

Q. Apart from the area examined by you f o r the 

s i m u l a t i o n — 

A. Yes. 

Q. — have you examined as a r e s e r v o i r engineer the 

performance of w e l l s i n other areas? 

A. Yes, I have. 

Q. Mr. Hardie and Mr. Majcher were t e s t i f y i n g about 

t h e i r w e l l s down i n the t r a n s i t i o n area, some of the 

Preston w e l l s , the — p a r t i c u l a r l y the Preston 5, I 

be l i e v e . That's the new w e l l . 

A. Yes. 

Q. My r e c o l l e c t i o n i s t h a t t h a t w e l l — t h a t t h e 

o r i g i n a l r e s e r v o i r pressure should have been i n the range 

of about 2600 pounds, maybe, 2700 pounds? 

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

Q. And t h a t when i t was t e s t e d , the i n i t i a l pressure 

i n t h a t w e l l was perhaps s l i g h t l y below 2000 pounds, i f my 

memory serves me? 

A. That's what he t e s t i f i e d t o . 
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Q. I f th e r e i s a segregation i n the r e s e r v o i r 

between the o i l and the gas, what explains the pressure 

r e d u c t i o n t h a t these f e l l o w s saw i n the Preston 5 w e l l ? 

A. Well, Mr. K e l l a h i n , t h a t ' s explained by the f a c t 

of the l o c a t i o n of the Preston 5 versus the l o c a t i o n of the 

Preston 1. 

The l o c a t i o n of the Preston 5 i s i n t h e southern 

p o r t i o n of the gas cap. I t has an o i l column below a major 

s e c t i o n of the gas cap. So we're producing copious amounts 

of gas out of the gas cap r i g h t on top of the o i l column. 

But i n the m a j o r i t y of t h i s f i e l d the gas cap, 

the s i g n i f i c a n t gas reserves, are displaced o f f of the top 

of the o i l column. This i s d i f f e r e n t . 

Q. I want t o t r y t o understand your hypothesis. 

A. Uh-huh. 

Q. I want t o show you Mr. Hardie•s E x h i b i t Number 9, 

which i s h i s isopach of the Cisco gas cap. 

A. Uh-huh. 

Q. His i n t e r p r e t a t i o n from the data he's examined 

shows t h a t t h e r e i s s u b s t a n t i a l thickness t o t h a t gas 

column d i r e c t l y o v e r l y i n g the o i l p r o d u c t i o n i n the f a i r w a y 

of the po o l . 

A. I n t h a t segment of the pool — 

Q. Yes, s i r . 

A. — which references a r e l a t i v e l y small area of 
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the t o t a l South Dagger Draw Pool. 

Q. Look at h i s color-code down t h e r e i n 35. 

A. Yes. 

Q. That's a t h i c k e r s e c t i o n . I've f o r g o t t e n t h e 

footage. I t ' s what? 150 f e e t or so? I've f o r g o t t e n . 

A. Yes. 

Q. As you move up t h a t same c o l o r code — 

A. Yes. 

Q. — i t stays on the d i s p l a y and gets up i n t o the 

f a i r w a y — 

A. Right. 

Q. — where the Yates op e r a t i n g w e l l s are? 

A. Right. 

Q. I s n ' t t h e r e gas o v e r l y i n g the o i l column w i t h i n 

the f a i r w a y there? 

A. There i s gas. But i f you look a t the Preston 

Federal Number 1, s i r , i t never t e s t e d f o r o i l i n t h e whole 

dolomite s e c t i o n . So there i s not — I n t h a t l o c a t i o n 

t h e r e i s not gas on top of o i l . 

Q. Okay. 

A. So there i s not gas l y i n g conformably on top of 

o i l . I t ' s displaced. 

Again, down t o the south i n the Mojave Number 1 

we've found the same phenomenon. You're on r e g i o n a l i z e d — 

or l o c a l i z e d — highs. And o i l does not l i e under the gas 
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cap i n those two l o c a t i o n s where Mr. Hardie has t h i s darker 

shading i n d i c a t i n g t h i c k e r area of the gas cap, and 

t h e r e f o r e i s not conformably l y i n g on top . 

Neither are the w e l l s t o the east, the Preston 

w e l l s t h a t have been r e c e n t l y d r i l l e d by Conoco. They're 

o f f t he f l a n k s of the major p o r t i o n of the gas cap i n t h i s 

w e l l — i n t h i s area. 

Q. Am I able t o conclude from your hypothesis t h a t 

the o i l column i n the Cisco Pool f o r South Dagger Draw can 

be produced w i t h o u t having the gas withdrawals from the gas 

cap a f f e c t t h a t o i l production? 

A. I n the major p o r t i o n of South Dagger Draw f i e l d , 

t h a t i s t r u e . And even i n the very southern end i t i s 

questionable. We have not seen any data presented t h a t 

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

i n t h a t area. 

What we have seen i s presented the o r i g i n a l o i l 

i n place f o r the Preston Federal Number 5. But no data 

i n d i c a t i n g what excessive gas cap withdrawals would have on 

the recovery of 219,000 b a r r e l s , or i s i t 200,000 b a r r e l s , 

or i s i t 150,000 b a r r e l s or what? 

Q. Has i t been Yates's s t r a t e g y t o complete the 

Cisco so t h a t we stay out of the gas cap i n the w e l l s you 

operate? 

A. That i s c o r r e c t , t h a t i s c o r r e c t . 
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Q. The c u r r e n t r u l e , 10,000 t o 1 — 

A. Yes. 

Q. — where d i d t h a t come from? 

A. Well, Mr. K e l l a h i n , t h a t s t a r t e d w i t h North 

Dagger Draw and s t a r t e d i n — the r e was a r u l e t h a t was 

adopted i n — I t h i n k i t was December or January o f — 

December, I t h i n k — of 1977, from the l a t e Seventies. 

And a t t h a t time, because of i n d i c a t i o n s of 

in c r e a s i n g GORs, j u s t as we're seeing i n c r e a s i n g GORs i n 

the South Dagger Draw Pool now, the statewide r u l e s of 2000 

t o 1 were modified under expert-witness testimony, t h a t 

they should be changed t o 10,000 t o 1 f o r the North Dagger 

Draw Pool, which has been t e s t i f i e d as not having any gas 

cap over i t . 

So even i n those w e l l s t h a t have l e s s , I would 

contend, less gas cap, they immediately, way back i n 1977, 

recognized the importance of adopting a higher GOR than 

what i s normal. Those r u l e s were adopted. 

Q. A l l r i g h t . Let me go back — 

A. Some years l a t e r — 

Q. I want t o go back. 

A. Okay. 

Q. You sa i d there was expert testimony? 

A. Yes. 

Q. Did t h a t expert testimony i n c l u d e any PVT data 
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f o r the s o l u t i o n g a s / o i l r a t i o f o r South Dagger Draw? 

A. I can look up t h a t expert testimony, but I do not 

r e c a l l them g i v i n g d e t a i l e d PVT an a l y s i s f o r t h a t . 

Q. I've got the t r a n s c r i p t here, i t ' s — 

A. Right. 

Q. — not the r e . 

A. Yeah. So I r e c a l l c o r r e c t l y then. 

Q. My r e c o l l e c t i o n i s , Dr. Boneau t e s t i f i e d t h a t 

they were using the North Dagger Draw g a s / o i l r a t i o and 

simply by simple a r i t h m e t i c got t o 10,000 t o 1 i n South 

Dagger Draw. 

A. That i s not c o r r e c t . 

Q. No? 

A. No. 

Q. Was there s c i e n t i f i c data introduced by Dr. 

Boneau t o j u s t i f y 10,000 t o 1? 

A. Dr. Boneau was not the witness a t t h a t p a r t i c u l a r 

hearing where 10,000 t o 1 was adopted f o r Dagger Draw. 

The basis of the 10,000 t o 1 was adopted back i n 

1990, I t h i n k . You probably have the order t h e r e on your 

desk. And the testimony was such t h a t a t t h a t time South 

Dagger Draw had 8000 t o 1. We were asking f o r a modest 

increase t o 2000 t o 1, and we were asking f o r an increase 

i n o i l w e l l allowables because we recognized through expert 

g e o l o g i c a l testimony a t t h a t time t h a t these two f i e l d s 
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t h a t h i s t o r i c a l l y had been developed as separate f i e l d s 

were very s i m i l a r . 

And so t o make the e q u i t i e s more reasonable 

across the f i e l d s , we decided — and the Commission agreed 

w i t h us — t h a t we should increase the o i l w e l l a l l o w a b l e 

and the l i m i t i n g GOR. And t h a t ' s the h i s t o r y of t h a t . 

Q. When the — When we look a t the o i l w e l l s i n 

South Dagger Draw — 

A. Yes. 

Q. — 56 are there by your count? 

A. Oh, something l i k e t h a t , 56 — I t changes 

r a p i d l y . 

Q. One of your d i s p l a y s had 56 on i t . 

A. Yeah. 

Q. A l l r i g h t . When you take the producing g a s / o i l 

r a t i o f o r those 56 w e l l s over the l i f e of those w e l l s , what 

i s t h a t average GOR? 

A. Well, I don't know the answer t o t h a t q u e s t i o n . 

Q. Yeah. I couldn't f i n d i t on your d i s p l a y . 

A. No — 

Q. You d i d n ' t average them out? 

A. — because i t ' s not the d i s p l a y because I 

wouldn't base GOR, a f u t u r e GOR, on a f i e l d t h a t i s 

s o l u t i o n gas d r i v e based on past GOR performance, because 

we a l l recognize t h a t the GOR i s i n c r e a s i n g w i t h time. Not 
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w i l l increase; i t i s inc r e a s i n g w i t h time. 

Q. I t would help me t o know what the average g a s / o i l 

producing r a t i o was f o r the 56 w e l l s , i f I also knew t h a t 

you had the a b i l i t y under the c u r r e n t r u l e s t o take out 14 

m i l l i o n MCF of gas a day. I want t o know what theit window 

of o p p o r t u n i t y i s f o r you and other operators, above which 

you're not c u r r e n t l y u t i l i z i n g i n terms of gas withdrawals. 

A. No, you're r i g h t . 

Q. Can you t e l l me? 

A. We're not u t i l i z i n g 14 m i l l i o n a day. 

Q. A l l r i g h t , s i r — 

A. But — 

Q. — what are you u t i l i z i n g ? 

A. Of t h a t allowable, 14 m i l l i o n a day? 

Q. Yes, s i r . 

A. Well, we have one p r o r a t i o n u n i t t h a t ' s producing 

close t o 9 m i l l i o n a day. S i g n i f i c a n t l y above the 6.3 

m i l l i o n a day t h a t would be c a l c u l a t e d from the 4500-to-l 

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

Q. Do you have any disagreement w i t h Mr. Majcher's 

data on the s o l u t i o n g a s / o i l r a t i o f o r South Dagger Draw? 

He had a number of 911. 

A. That i s , i n f a c t , what we found the o r i g i n a l 

s o l u t i o n g a s / o i l r a t i o t o be, computed from PVT data. 

But t h a t s o l u t i o n g a s / o i l r a t i o changes w i t h 
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time. I t ' s pressure-dependent, and as pressure depletes 

the s o l u t i o n g a s / o i l r a t i o depletes als o . 

Hence the e v o l v i n g of the f r e e gas t h a t i s shown 

on some of h i s maps here, and the e v o l u t i o n of t h a t gas 

from the o i l c o n t r i b u t e d t o the f r e e gas t h a t he's showing 

on those w e l l s and i s not i n d i c a t i v e of n e c e s s a r i l y a l l the 

f r e e gas being from the gas cap. Much of the f r e e gas i s 

evolved from the o i l production. 

Q. I t h i n k you recognize t h a t t h e r e i s an a q u i f e r 

t h a t ' s dynamic i n the r e s e r v o i r ? 

A. What I do recognize, s i r , i s t h a t t h i s r e s e r v o i r 

has a l l the c h a r a c t e r i s t i c s of hydrodynamic t r a p p i n g . That 

would imply t h a t t h e r e i s water movement w i t h i n the 

r e s e r v o i r rock i t s e l f . 

Q. My question i s , have you attempted t o q u a n t i f y 

the magnitude of pressure support or e f f e c t the a q u i f e r i s 

having on the dynamics of the r e s e r v o i r ? 

A. I'm i n agreement w i t h the testimony of Mr. 

Majcher t h a t the water d r i v e i n South Dagger Draw i s very 

weak. 

Q. Do you have an opinion as t o where t h a t water 

m i g r a t i o n i s coming from, what i s the d i r e c t i o n of t h a t 

water movement? 

A. Yes, do. 

Q. Yes, s i r . Where i s i t from? 
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A. I n a r e g i o n a l sense, the movement of frcssh water 

i s another p o i n t t o conclude the hydrodynamic t r a p p i n g , 

because these are extremely f r e s h waters. Chlorides run 

from 5000 t o 6000 p a r t s per m i l l i o n , so we're seeing 

recharge from somewhere. 

The only place t h a t we could be seeing recharge 

are those areas i n t h a t area of Eddy County and peirts of 

Chaves and Otero County where we could have a recharge zone 

through high-angle f a u l t systems i n development w i t h the 

Huapache monocline and the development of the Guadalupe 

Mountains. And we be l i e v e t h a t the recharge comes from the 

west, b a s i c a l l y from the west, i n a r e g i o n a l senses from the 

west. 

And t h a t i s e n t i r e l y borne out by the other 

r e g i o n a l a q u i f e r s up the hole, up through the San Andres. 

Numerous stu d i e s of the Roswell/Artesian Basin i n d i c a t e 

t h a t recharge f o r a q u i f e r s i n t h i s area of New Mexico 

b a s i c a l l y come from the west. 

Now, I would agree w i t h Mr. Hardie's testimony 

t h a t t h e r e i s a divergence of t h a t f l o w because of the 

encountering of the d o l o m i t i z e d rock, which i s a g r e a t e r 

conduit f o r f l u i d f low than the limestones t h a t are t o the 

west i n the Pennsylvanian-age rock. 

And so the water does begin t o take an eslement of 

a northeast t r e n d . 
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Q. What i s the source of the water, then? 

A. The source i s a recharge over geologic time from 

the west. 

Q. Okay. 

A. B a s i c a l l y r e g i o n a l l y from the west. 

Q. Does the r e s e r v o i r s i m u l a t i o n model take; i n t o 

account t h a t component i n running the si m u l a t i o n ? 

A. Well, s i r , any r e s e r v o i r s i m u l a t o r w i l l t e l l you 

t h a t no r e s e r v o i r simulator can s t a r t i n dynamic 

c o n d i t i o n s . I t has t o s t a r t a t s t a t i c e q u i l i b r i u m . 

So t o i n i t i a l i z e a model, you have t o i n i t i a l i z e 

i t a t s t a t i c e q u i l i b r i u m . And we were able t o do t h a t and 

able t o account f o r the t i l t e d e f f e c t s through the use of 

p e t r o p h y s i c a l data. 

MR. KELLAHIN: Mr. Catanach, we would request 

opposing counsel t o have h i s c l i e n t provide us w i t h t he 

necessary supplemental data so t h a t we might v a l i d a t e t he 

model t h a t Mr. McWhorter has presented t o the D i v i s i o n 

today. 

EXAMINER CATANACH: I s t h a t a problem, Mr. Carr? 

MR. CARR: No, i t i s not, Mr. Catanach. We'll 

provide the g e o l o g i c a l data t h a t Mr. McWhorter discussed. 

EXAMINER CATANACH: Thank you. 

MR. CARR: We w i l l provide t h a t data t o Mr. 

Ke l l a h i n ' s c l i e n t and also t o Ms. Aubrey's c l i e n t . 
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MR. KELLAHIN: Thank you, Mr. Examiner. 

EXAMINER CATANACH: Ms. Aubrey? 

MS. AUBREY: I have no questions. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. McWhorter, the s i m u l a t i o n t h a t you d i d , do 

you t h i n k t h a t t h a t ' s a good i n d i c a t i o n of what i s going t o 

happen i n the r e s e r v o i r , on the western edge of the 

r e s e r v o i r ? 

A. Mr. Catanach, I do. I b e l i e v e t h a t the r e s u l t s 

of the s i m u l a t i o n are i n d i c a t i v e of what w i l l happen w i t h 

v a r i o u s gas-cap management scenarios i n the western 

component and i n the eastern component of the r e s e r v o i r . 

Yates Petroleum i t s e l f i s convinced of t h a t . 

We have d r i l l e d , as you're w e l l aware, the 

O c o t i l l o Number 2, which i s i n the western component, i n 

the gas cap component. I t looks l i k e i t ' s going t o be i n 

the gas cap component. 

And we are c u r r e n t l y d r i l l i n g the C a r l TP Number 

3, which i s south of the w e l l t h a t was a l l u d e d t o by the 

Conoco witness, the Conoco 14, which i s i n the gas cap. 

We would not be d r i l l i n g those w e l l s i f the 

r e s u l t s of t h i s study i n d i c a t e d t h a t gas cap d e p l e t i o n had 

s i g n i f i c a n t e f f e c t s on o i l production. 

Q. The p o r t i o n of the r e s e r v o i r t h a t l i e s t o 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 

124 

south — 

A. Yes, s i r . 

Q. — do you have an opinion as t o whether your 

model would be i n d i c a t i v e of what might happen i n t h a t 

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

A. S i r , I cannot e x t r a p o l a t e the r e s u l t s o f the 

model which was modeled i n the major p o r t i o n of t h i s f i e l d , 

t h e most dramatic p o r t i o n of gas cap associated t o the west 

of o i l p r o d u c t i o n , and e x t r a p o l a t e those r e s u l t s t o the 

very southern end of the f i e l d . 

But we s t i l l see — Even f u r t h e r south of t h i s i n 

In d i a n Basin, we s t i l l see the e f f e c t s of t h i s d i s p l a c e d 

gas cap, because i t i s knowledge now, more or less common 

knowledge, t h a t on the eastern f l a n k s of I n d i a n Bcisin we're 

t e s t i n g crude o i l i n the same d o l o m i t i c rock, Cisco/Canyon, 

t h a t we•ve produced over a TCF of gas out of the gas r e g i o n 

which i s more displaced — I w i l l say more di s p l a c e d — t o 

the west, i n a high-updip a n t i c l i n a l r o l l i n t o a f a u l t on 

the western f l a n k of the f i e l d , which i s — Those w e l l s 

t h a t are hi g h updip close t o t h a t f a u l t are r e a l l y , t r u l y , 

gas-saturated columns. 

So we see t h i s behavior, t h i s displacement 

throughout t h i s whole t r e n d . 

EXAMINER CATANACH: I don't have anything else of 

the witness. 
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He may be excused. 

MR. CARR: We have nothing f u r t h e r of Mr. 

McWhorter. 

And I also would l i k e t o note t h a t I d i d n ' t 

i n t e n d t o suggest t h a t we wouldn't provide Mr. Bruce also 

copies of the data. We want t o do so i n case we have any 

— not t i m e l y g i v i n g him i n f o r m a t i o n . 

EXAMINER CATANACH: How about t o the D i v i s i o n ? 

MR. CARR: Yes s i r , w e ' l l provide copies t o the 

D i v i s i o n . 

Mr. Catanach, I only have one a d d i t i o n a l witness. 

I t ' s Dr. Boneau. 

There i s r e a l l y only — r e a l l y one p o i n t we need 

t o cover w i t h h i s testimony, and I can present i t by 

c a l l i n g him b r i e f l y and covering t h a t p o i n t i n the form of 

examination, or Dr. Boneau can make a statement, whatever 

you p r e f e r . 

He i s under oath, and he would be s u b j e c t t o 

cross-examination on anything t h a t ' s s a i d . However you 

p r e f e r t o do i t . 

EXAMINER CATANACH: I t doesn't matter t o me, Mr. 

Carr. 

MR. CARR: Maybe w e ' l l c a l l Dr. Boneau very 

q u i c k l y , then. 

At t h i s time we c a l l David Boneau. 
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DAVID F. BONEAU. 

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

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

DIRECT EXAMINATION 

BY MR. CARR: 

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

A. David Francis Boneau. 

Q. By whom are you employed? 

A. Yates Petroleum Corporation. 

Q. And what i s your p o s i t i o n w i t h Yates? 

A. Reservoir engineering supervisor. 

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 and had your c r e d e n t i a l s i n the area of petroleum 

engineering accepted and made a matter of record? 

A. Yes, s i r . 

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 s f i l e d i n 

each of these cases? 

A. Yes, s i r . 

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

acceptable? 

EXAMINER CATANACH: Yes, they are. 

Q. (By Mr. Carr) Dr. Boneau, what does Yates seek 

i n t h i s case? 

A. Well, I ' l l t e l l you what we seek, and I ' l l t e l l 

you a l i t t l e of my opinion, I t h i n k , as you always hear. 
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We t h i n k t h a t adding the acreage, as Conoco 

suggested, i s a good idea. 

We t h i n k t h a t removing 5(b) i s a good idea. 

We t h i n k i t ' s a poor idea t o change t h e GOR t o 

4500, and we suggest t h a t the GOR be kept where i t i s . 

My o p i n i o n i s t h a t — I'm r e a l l y embarrassed t h a t 

Yates and Conoco are b r i n g i n g t h i s squabble t o the 

Commission. A heck of a l o t of good data has come; out, and 

probably t h a t ' s the b e n e f i t of the hearing. But I don't 

t h i n k t h a t ' s — t h i s i s the forum f o r t h a t . 

I f the companies had been reasonable, we would 

have brought the Commission a j o i n t proposal f o r a GOR t h a t 

would work. We've come t o t h i s impasse, and we've t r i e d t o 

be reasonable, and i t j u s t — a bad scene, i n my o p i n i o n . 

Q. Dr. Boneau, i s Yates concerned about the e f f e c t s 

of the prod u c t i o n of the gas cap i n t h i s r e s e r v o i r ? 

A. Yes, I ' d l i k e the Commissioner — the Examiner t o 

be l i e v e t h a t we've always been concerned about t h e gas cap. 

Yesterday, he heard Santa Fe beat i n g on us 

because we were developing the gas cap too s l o w l y , and 

today Conoco's t e l l i n g everyone t h a t we are producing too 

much from the gas cap. 

Perhaps these opposing opinions mean t h a t we're 

not doing a l l t h a t bad a jo b . That's the way I ' d l i k e t o 

look a t i t . 
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But we d r i l l e d only enough gas cap w e l l s t o 

d e l i n e a t e the f i e l d w h i l e the development of the o i l l e g 

proceeded. The Yates engineers had many meetings w i t h 

Yates management where we discussed gas r e i n j e c t i o n . 

L i k e Conoco, we thought, the engineers — Pinson 

and I are the main ones — t h a t r e s t r i c t i n g t he gas cap and 

s h u t t i n g i n the gas w e l l s or r e i n j e c t i n g gas was a good 

idea i n theory. 

We decided t o t e s t t h i s theory, and we spent 

r e a l l y q u i t e a l o t of money and a l o t of time. Pinson was 

up i n Denver a t l e a s t t e n weeks working on t h i s over a 

pe r i o d of a year. 

And we t e s t e d the theory the best way we could 

w i t h t h i s computer model. I t uses h i s t o r y , i t uses 

pressure data, i t uses a l l the a v a i l a b l e data i n t h e main 

p a r t of the f i e l d , and i t came out w i t h a conclusion t h a t 

was s u r p r i s i n g t o me. I d i d not expect t h a t c o nclusion. 

But the conclusion was t h a t the gas cap has 

v i r t u a l l y no e f f e c t on the o i l p r o d u c t i o n . And now I 

be l i e v e t h a t conclusion, and Yates b e l i e v e s t h a t 

c onclusion, and we're — t h i n k i t ' s prudent t o d r i l l one 

w e l l on each 160 i n the gas cap, and t h a t ' s t he program 

t h a t we're going ahead w i t h . 

And t h a t came out i n the Santa Fe case and i t 

came out i n Pinson's testimony. 
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Q. Dr. Boneau, i s Yates considering t h e 

implementation of w a t e r f l o o d i n g i n t h i s f i e l d ? 

A. Well, yeah. Pinson d i d n ' t mention i t , but Yates 

extended the r e s e r v o i r study t h a t was t a l k e d about t o look 

a t w a t e r f l o o d i n g . 

And here again, what the computer says i s t h a t 

w a t e r f l o o d i n g i n South Dagger Draw i s economic, but i t ' s 

not red hot. I t ' s not r e a l great. 

And we t h i n k i t ' s wise t o f i e l d - t e s t t h a t . And 

our engineering people have presented t o Yates management a 

d e t a i l e d p l a n f o r a wa t e r f l o o d p i l o t on 100-percent Yates 

acreage i n South Dagger Draw, and the plan does i n c l u d e — 

and d r i l l i n g an i n f i l l w e l l on 20 acres, mainly f o r 

g a t h e r i n g data. 

I n 1994, I t h i n k we w i l l be here w i t h a request 

f o r approval t o implement t h i s w a t e r f l o o d p i l o t . We want 

t o go ahead w i t h plans, reasonable plans, f o r r e c o v e r i n g 

some of the huge amounts of o i l t h a t e x i s t i n t h i s 

r e s e r v o i r . Waterflooding i s the next step, i n our o p i n i o n . 

Q. I s i t f a i r t o say t h a t Yates i s c o n t i n u i n g t o 

develop i n f o r m a t i o n t h a t can be u t i l i z e d t o implement 

a p p r o p r i a t e r u l e s f o r the development of the r e s e r v o i r ? 

A. That's s u r e l y our i n t e n t i o n , s i r , yes. 

Q. Do you have anything f u r t h e r t o add t o your 

testimony? 

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 

130 

A. Well, yeah, I want the Examiner t o beliesve t h a t 

Yates has been t r y i n g very hard t o do what's r i g h t f o r t h i s 

r e s e r v o i r . 

What's the r i g h t GOR? You know, I r e a l l y don't 

know what the r i g h t GOR i s t o two or th r e e or f o u r 

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

I do know t h a t 10,000 has worked f i n e , cind 4500 

i s too low. There are so many w e l l s w i t h higher GORs, and 

th e r e are so many w e l l s t h a t penetrate these gas-bearing 

i n t e r v a l s . 

There's no reason, you know, i n my o p i n i o n , t o 

f i n e - t u n e the present GOR of 10,000. And we've got t h i s 

engineering study t h a t I consider r e a l engineering data and 

not j u s t t h e o r i e s , t h a t shows t h a t the present GOR i s 

p e r f e c t l y acceptable. 

And i f you want t o change i t , change i t t o 

something t h a t ' s reasonable, l i k e 8000 or 9000 or 10,000 

maybe, and do t h a t , and l e t ' s get on w i t h the serious 

business of improving recovery i n t h i s r e s e r v o i r . 

I t h i n k i t ' s j u s t wrong t h a t the only time we're 

t a l k i n g together and working on t h i s f i e l d i s when we're 

arguing before the Commission. 

I have strange ideas, and those are my strange 

ideas. 

MR. CARR: I have nothing f u r t h e r of Dr. Boneau. 
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CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Dr. Boneau, I don't want t o leave the impression 

w i t h t h i s Examiner t h a t Marathon and Yates and Conoco are 

simply g i v i n g our q u a r r e l t o the Examiner. 

My understanding i s t h a t a l l t h r e e companies 

ex h a u s t i v e l y and e x t e n s i v e l y discussed t h i s issue, and 

because of a m a t e r i a l d i f f e r e n c e by the t e c h n i c a l people 

w i t h regards t o what t o do w i t h t h i s r e s e r v o i r , t h e r e was 

no agreement. 

I s t h a t a f a i r c h a r a c t e r i z a t i o n , t h a t there's 

r e a l l y no company here a t f a u l t , because t h e r e i s no 

s o l u t i o n t o address t o the Examiner on the g a s / o i l r a t i o ? 

A. The exhaustive p a r t i s s u r e l y t r u e . Our people 

spent an awful l o t of time, and yours d i d , t a l k i n g about 

t h i s . 

I t h i n k my p o i n t i s — And th e r e was no 

agreement, we d i d not come t o an agreement. You know, you 

have a d i f f e r e n t idea of f a u l t than I do. But we d i d not 

come t o an agreement. 

And my p o i n t i s t h a t the sub j e c t of the argument 

today i s minuscule compared t o what we should be t a l k i n g 

about, which i s 2 00 m i l l i o n b a r r e l s of o i l i n place i n t h i s 

r e s e r v o i r and the recovery of a s i g n i f i c a n t p o r t i o n of 

t h a t . 
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Q. Well, I won't argue w i t h you. 

A. No, no, I'm not t r y i n g t o argue a t a l l . 

Q. I thought we were here over an i n c r e d i b l y 

s i g n i f i c a n t issue, and t h a t i s what i s the a p p r o p r i a t e 

withdrawals of f r e e gas from the r e s e r v o i r ? 

I s n ' t t h a t why we're here? 

A. I r e a l l y don't know. I'm saying t h a t we're 

wasting time, and I be l i e v e t h a t . And i f we take the 

Conoco proposal and t h a t ' s accepted, Yates cuts beick one 

w e l l , which happens t o be owned mostly by Santa Fe, and 

there's no other change i n the operations of the v/ell — To 

me the sub j e c t i s n ' t a l l t h a t s i g n i f i c a n t . I t r e a l l y 

a f f e c t s one Yates w e l l , i t a f f e c t s Conoco not a t a l l . 

There's got t o be something b e t t e r . 

Q. You made a major p o i n t before Examiner Catanach 

back on December 3rd of 1992 w i t h regards t o p r e s e r v a t i o n 

of the gas reserves and the gas cap of t h i s r e s e r v o i r ? 

A. That's c o r r e c t . I don't know the date, but yes, 

I'm i n t o t a l agreement t h a t before t h i s study we were 

t r y i n g t o be very p r o t e c t i v e of the gas cap, and we t r i e d 

t o determine i n the best engineering way the t r u t h of the 

su b j e c t . And the t r u t h of the subject i s t h a t t h e gas cap 

i s not a l l t h a t important t o o i l recovery. And our o p i n i o n 

has changed, my opinion has changed. 

Q. Your opini o n back i n December of l a s t year l e d 
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Examiner Catanach t o adopt Finding Number 11. The 

t r a n s c r i p t shows t h a t you were the only expert witness t o 

t e s t i f y , Dr. Boneau, and t h a t f i n d i n g says, according t o 

testimony presented, a strong e f f o r t has been made by Yates 

not t o develop the gas reserves contained w i t h i n t h e gas 

cap i n the subject r e s e r v o i r , which w i l l r e s u l t i n the 

conservation of r e s e r v o i r energy. 

Now you're t e l l i n g me your o p i n i o n has changed, 

and t h a t change has occurred because you've now read the 

r e s u l t s of the computer s i m u l a t i o n of t h a t p o r t i o n of the 

r e s e r v o i r t h a t Mr. McWhorter has described t o us? I s n ' t 

t h a t what you j u s t t o l d me? You had changed your mind? 

A. I t o l d you I changed my mind. I agree w i t h 

e v e r y t h i n g i n your statement except the i m p l i c a t i o n s t h a t I 

have read the r e p o r t . 

Q. No, s i r , I d i d n ' t say t h a t you had read i t . You 

changed your mind based upon Mr. McWhorter's r e p o r t t h a t 

s a i d t h a t there's no r i s k t o the o i l column i f we produce 

the gas cap? 

A. I — 

Q. I s there anything else t h a t ' s changed your mind? 

I s t h a t i t ? 

A. The c o r o l l a r y , the con f i r m i n g k i n d o f 

in f o r m a t i o n , i s the pressure data. But the pressure data 

i s i n c o r p o r a t e d i n the r e p o r t . 
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We have a consistent picture f o r the main part of 

the reservoir, and the gas cap to the west does not impact 

the o i l Leg to the east, and I believe t h a t . 

Q. Do you agree with Mr. McWhorter t h a t t h a t 

simulation of the reservoir i s predicated upon a cfeologic 

i n t e r p r e t a t i o n that has v e r t i c a l segregation b u i l t i n t o the 

geologic analysis? 

A. I agree that there's a geologic description 

involved i n the simulation, and that geologic description 

i s b a s i c a l l y the description that Conoco and Marathon and 

everyone has presented. I agree tha t his model hcis l i m i t e d 

v e r t i c a l segregation. 

And going fu r t h e r , I believe t h a t the r e s u l t s of 

the model are independent of that assumption i n the model. 

There's j u s t simply poor pressure communication between the 

west and the east, and that l i m i t s the impact of the gas 

cap upon the o i l leg. 

Q. I f that assumption about the l i m i t a t i o n of 

v e r t i c a l segregation of the reservoir i s wrong, then the 

p o s i t i o n you have taken i s flawed? 

A. I don't believe that's a correct characterization 

of the s i t u a t i o n — 

Q. A l l r i g h t , l e t me restate i t . 

A. — but that's f i n e . 

Q. I f the simulation i s wrong and, i n f a c t , the gas 
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cap i s p r o v i d i n g pressure support f o r the o i l column and we 

take too much gas out of the gas cap, we're going t o reduce 

u l t i m a t e o i l recovery? 

A. One d e t a i l of the model may or may not be wrong, 

but the c h a r a c t e r i z a t i o n t h a t the gas cap i s not sup p o r t i n g 

the o i l l e g i s not wrong; i t i s r i g h t . 

And the conclusion f o l l o w s from t h a t , t h a t the 

GOR of 4500 makes no sense. 

Q. Do you know what the c u r r e n t average producing 

g a s / o i l r a t i o i s f o r the 56 w e l l s t h a t are on Mr. 

McWhorter•s display? Do you know what t h a t number i s ? 

A. 5100 i s the number f o r September, and t h a t ' s an 

increase from approximately 4400 i n J u l y and 4700 i n 

August, i s my memory of the numbers. I could look a t the 

on the paper, or you can look a t them on the paper. 

Q. Well, look a t Finding 10 i n Order 5353-L2. I t 

says the average g a s / o i l r a t i o f o r the f i e l d f o r 1992 i s 

5300. 

What i s i t f o r 1993? Do you know? 

A. Well, you're t a l k i n g about d i f f e r e n t t h i n g s . 

I n the discussion today, almost a l l the GOR t a l k 

has been about the GOR f o r the s o - c a l l e d o i l w e l l s , t h e 

w e l l s w i t h less than 30,000 GOR. 

I doubt t h a t Order 5353-L2, Finding 9 — Finding 

10 — i s t a l k i n g about t h a t same GOR. I t ' s t a l k i n g about 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 

136 

f i e l d w i d e — I suspect i t ' s t a l k i n g about a f i e l d w i d e GOR, 

which includes the gas w e l l s and not comparable t o t h e 

numbers — most of the numbers we heard today. 

Q. Help me understand how the r u l e works f o r the 

Pool. 

On a 320 South Dagger Draw, under t h e associated 

r u l e s , you can i n f i l l d r i l l i n 320 w i t h o i l w e l l s up t o a 

maximum d e n s i t y of one w e l l per qu a r t e r . I s n ' t t h a t how 

those r u l e s read? 

A. Well, as f a r as I know, they read you can d r i l l a 

w e l l on every acre i f you wanted, but — 

Q. What has been the p r a c t i c e ? 

A. The p r a c t i c e has been t o d r i l l — i n the o i l l e g , 

t o d r i l l the o i l l e g up on 40 acres. 

Q. Okay. When you apply the 10,000-to-l g a s / o i l 

r a t i o t o the top spacing u n i t o i l a l l o w a b l e , you can 

produce a combined t o t a l of 14 m i l l i o n MCF of gas from any 

spacing u n i t w i t h i n the Pool, can't you? 

A. Those are the r u l e s . 

Q. Yes, s i r . 

A. You can produce a maximum 1400 b a r r e l s of o i l 

and/or 14 m i l l i o n cubic f e e t of gas per day — 

Q. That's what the r u l e s — 

A. — on the spacing u n i t . 

Q. That's what the r u l e s l e d us t o now? 

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 

137 

A. Yes, s i r . 

Q. What's the highest l e v e l Yates c u r r e n t l y operates 

i n terms of gas withdrawals f o r any of the spacing u n i t s i n 

the Pool? 

A. The highest gas production from a spacing u n i t 

comes from the west h a l f of Section 15, which i s owned 62 

percent by Santa Fe. I t contains two gas w e l l s . Together 

they produce approximately 9 m i l l i o n cubic f e e t per day. 

MR. KELLAHIN: No f u r t h e r questions. 

EXAMINER CATANACH: Ms. Aubrey, questions? 

MS. AUBREY: I have no questions. 

EXAMINER CATANACH: The witness may be excused. 

MR. CARR: That concludes Yates's p r e s e n t a t i o n i n 

t h i s case. 

EXAMINER CATANACH: Ms. Aubrey? 

CRAIG KENT. 

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 MS. AUBREY: 

Q. State your name f o r the record, please. 

A. My name i s Craig Kent. 

Q. Where are you employed, Mr. Kent? 

A. I'm employed by Marathon O i l Company as a 

r e s e r v o i r engineer i n Midland, Texas. 
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Q. Have you t e s t i f i e d p r e v i o u s l y before t h e New 

Mexico 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 

made a matter of record? 

A. Yes, I have. 

MS. AUBREY: Are the witness's c r e d e n t i a l s 

acceptable? 

EXAMINER CATANACH: They are. 

Q. (By Ms. Aubrey) Mr. Kent, are you f a m i l i a r w i t h 

the i n t e r e s t of Marathon O i l Company i n Section 3 6 i n the 

South Dagger Draw and w i t h the A p p l i c a t i o n s t h a t are being 

heard today? 

A. Yes, I am. 

Q. What i s Marathon O i l Company's p o s i t i o n r e g a r d i n g 

the e l i m i n a t i o n of Rule 5(b)? 

A. Marathon's p o s i t i o n i s t h a t i t i s i n t h e best 

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

of waste t o remove Rule 5(b) from the s p e c i a l pool r u l e s 

f o r t he South Dagger Draw Pool. 

Q. What i s the basis f o r t h a t p o s i t i o n ? 

A. There are several problems t h a t the c u r r e n t r u l e 

i s causing as f a r as development of the o i l i n the edges of 

the South Dagger Draw Pool. 

Q. I n order t o e x p l a i n your p o s i t i o n , would you 

r e f e r t o Marathon E x h i b i t Number 1? 

A. Marathon's E x h i b i t Number 1 i s a fo u r - s € i c t i o n 
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p l a t of the South Dagger Draw Pool. 

On the p l a t are w e l l s , w e l l symbols f o r the South 

Dagger Draw Upper Penn producers i n t h i s area. Also 

l a b e l e d on the r e are the operators of the spacing u n i t s i n 

each s e c t i o n . 

Q. Marathon's i n t e r e s t i n South Dagger Draw l i m i t e d 

t o Section 36; i s t h a t correct? 

A. That's c o r r e c t , Marathon operates two spacing 

u n i t s i n Section 36. 

Q. And those are laydown 32 0s; i s t h a t r i g h t ? 

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

Q. Let me have you t a l k f i r s t about the s i t u a t i o n 

t h a t Marathon i s f a c i n g w i t h regard t o the south h a l f of 

Section 36. 

Are there any c o r r e l a t i v e r i g h t s issues t h a t are 

causing problems f o r Marathon a t t h i s time due t o t h e bar 

on simultaneous d e d i c a t i o n of o i l and gas wel l s ? 

A. C u r r e n t l y Marathon's operated south h a l f of 

Section 36 i s dedicated as an o i l p r o r a t i o n u n i t , and 

prod u c t i o n i s c u r r e n t l y from Well Number 8. 

Well Number 5 i n t h a t s e c t i o n , although i t i s 

shown as an o i l w e l l symbol, i s c u r r e n t l y a Morrow o i l 

producer. 

Well Number 6 i s c u r r e n t l y being t e s t e d i n the 

Upper Penn s e c t i o n . 
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Conoco's Well Number 1 t o the west i s a gas w e l l . 

That i s p o t e n t i a l l y causing us some problems i n t h a t our 

o i l p r o r a t i o n u n i t i s unable t o p r o t e c t i t s e l f from gas 

drainage from Conoco's gas p r o r a t i o n u n i t t o t h e west. 

And the opposite i s also o c c u r r i n g : Conoco, 

under the present r u l e s , i s not able t o d r i l l o i l w e l l s t o 

o f f s e t our o i l production t o the east. 

Q. Now, the Number 6 i s c u r r e n t l y completed; i s t h a t 

c o r r e c t ? 

A. The w e l l i s being t e s t e d a t the present time, and 

at c u r r e n t r a t e s t h a t w e l l would be c l a s s i f i e d as a gas 

w e l l . 

Q. I f t h a t w e l l i s c l a s s i f i e d as a gas w e l l , and the 

Marathon Number 8 i s c l a s s i f i e d as an o i l w e l l , what are 

you going t o do? 

A. Right now, loo k i n g a t the economics o f i t , we 

would be forc e d economically t o complete the Number 8 as a 

gas w e l l and rededicate the south h a l f of Section 36 as a 

gas p r o r a t i o n u n i t . 

Q. Would t h a t r e s u l t i n the waste of o i l reserves 

u n d e r l y i n g the south h a l f of Section 36? 

A. Yes, i t would. 

Q. Has the Number 8 w e l l been p r e v i o u s l y completed 

i n t he gas zone? 

A. Yes, i t was. 
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Q. And what happened there? 

A. P r i o r t o — On i n i t i a l completion, we opened up 

both the o i l and gas zones, and on i n i t i a l t e s t s we were 

producing 2.8 m i l l i o n cubic f e e t of gas a day, 17 b a r r e l s 

of condensate and about 17 00 b a r r e l s of water per day. 

We subsequently went i n , set a casing patch 

across the gas zone, and our i n i t i a l p o t e n t i a l a f t e r t h a t 

was 100 b a r r e l s of o i l per day, 400 MCF of gas, 250 b a r r e l s 

of water. 

What we were able t o do was shut o f f 2.4 m i l l i o n 

cubic f e e t of gas and almost 1500 b a r r e l s of water w i t h 

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

Q. So you're now producing the w e l l as an o i l w e l l ? 

A. The w e l l c u r r e n t l y would be c l a s s i f i e d as an o i l 

w e l l w i t h the GOR j u s t over 3 000. 

Q. Now, i n the n o r t h h a l f of Section 36, do you have 

s i m i l a r problems w i t h having t o shut w e l l s i n which may 

t e s t as gas wells? 

A. That's c o r r e c t . I n f a c t , we have already been 

forc e d t o shut i n the Ind i a n H i l l s State Com Number 1, 

which was recompleted from the Morrow t o the South Dagger 

Draw-Upper Penn Pool i n 1991. 

That w e l l was completed as a gas w e l l , and upon 

completion of our Wells 3 and 4, we were f o r c e d t o shut 

t h a t w e l l i n w i t h the c u r r e n t p r o h i b i t i o n of simultaneous 
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dedication. 

Q. So the gas reserves underlying the north h a l f 

aren't being produced at a l l ? 

A. That's correct. And fu r t h e r , we subsequently 

d r i l l e d our Well Number 7, we did some i n d i v i d u a l zone 

t e s t i n g , s t a r t i n g with the o i l zone, but found the o i l zone 

to be e n t i r e l y wet. 

We have not at t h i s point moved up to the gas 

zone, pending the outcome of t h i s hearing. But should Rule 

5(b) not be removed, we have j u s t e f f e c t i v e l y d r i l l e d a dry 

hole i n between two commercial wells. 

Q. Even though you have reason t o believe t h a t t h a t 

w e l l may be commercially productive of gas? 

A. That's correct. 

Q. What would Marathon's plans be f o r the ad d i t i o n a l 

development of the reserves underlying Section 3 6 i f the 

bar on simultaneous dedication remains i n effect? 

A. We have at least two other locations t h a t we 

would d r i l l . They are prospective f o r o i l , and we f e e l 

t h a t we would have reserves somewhere on the order of 

200,000 to 300,000 barrels of o i l from the two wells. 

Q. And would those reserves be developed then? 

A. Yes, with the removal of 5(b) t h a t would remove 

an element of r i s k from the d r i l l i n g t h a t would encourage 

us t o go ahead and develop those reserves. 
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Q. Do you have any other comments you want t o make 

about E x h i b i t 1, Mr. Kent? 

A. Yes, p o t e n t i a l l y t h e r e i s a c o r r e l a t i v e r i g h t s 

issue t h a t w i l l a r i s e w i t h i n Section 36 i t s e l f . 

The n o r t h h a l f of 3 6 i s owned 50 percent by 

Marathon, 25 percent by Columbia Gas, 25 percent by 

Southwest R o y a l t i e s . 

The south h a l f i s owned 50 percent by Marathon, 

50 percent by Columbia Gas. 

Should we choose t o convert the south h a l f of 3 6 

t o a gas p r o r a t i o n u n i t , we would then have c o r r e l a t i v e 

r i g h t s issues a r i s i n g between those two spacing u n i t s 

w i t h i n the same s e c t i o n , whereby one would be dedicated as 

o i l , t he other would be dedicated as gas. 

There are also — I n c o n j u n c t i o n w i t h t he 

c o r r e l a t i v e r i g h t s between 35 and 36, there's an issue 

between f e d e r a l and s t a t e r o y a l t i e s . Section 3 6 i s s t a t e 

leasehold, and I beli e v e Section 35 i s f e d e r a l . 

Q. I s i t your o p i n i o n , Mr. Kent, t h a t t he bar on 

simultaneous d e d i c a t i o n i n f a c t increases the r i s k of 

d r i l l i n g and completing w e l l s i n t h i s area and w i l l l i m i t 

the u l t i m a t e production of these reserves? 

A. Yes, i t does. 

Q. Was E x h i b i t Number 1 prepared by you? 

A. Yes, i t was. 
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MS. AUBREY: Mr. Examiner, I tender E x h i b i t 

Number 1. 

And I have no f u r t h e r questions of the witness. 

EXAMINER CATANACH: E x h i b i t Number 1 w i l l be 

admitted as evidence. 

Mr. Carr? 

MR. CARR: Very b r i e f l y . 

CROSS-EXAMINATION 

BY MR. CARR: 

Q. Mr. Kent, d i d I understand your testimony t o be 

t h a t i n producing the Number 8 w e l l you i n i t i a l l y produced 

gas and water out of t h a t w e l l and no o i l ? 

A. That's c o r r e c t . With a l l zones open, i t appeared 

we were unable t o get drawdown on the o i l , and the only 

t h i n g t h a t was c o n t r i b u t i n g was the upper gas zone, and 

t h a t d i d produce both gas and water, which i s a l s o t h e case 

w i t h our I n d i a n H i l l s State Com Number 1 w e l l , t h a t i s a 

gas w e l l . 

MR. CARR: That's a l l we have. Thank you. 

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

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Kent, when we look a t Section 36, do you have 

an o p i n i o n as t o whether 36 i s over — the o i l column i s 

o v e r l a i n by a gas cap? 
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A. I t h i n k there's a gas zone present e n t i r e l y 

across Section 36. 

Q. This, then, would not be a s i t u a t i o n f o r you 

where you have an o i l column, and then as you move 

u p s t r u c t u r e i n t o the west i n the r e s e r v o i r you would move 

i n t o a gas cap? 

A. I n f a c t , q u i t e the opposite appears t o be 

happening: As you move t o the east, we appear t o be 

encountering the gas cap. 

Q. And t h a t was my question f o r you. I n t h i s 

northwest of 36 we've got a gas we l l ? 

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

Q. We've seen a copy of the l o g , whereon of the 

Marathon w e l l s — and I t h i n k was the Number 8. Which one 

were you — We're i n the o i l , then i n the water, then the 

gas and the o i l ? 

A. I b e l i e v e on the e x h i b i t Well Number 6 was shown, 

although the comments t h a t were made a p p l i e d t o Well Number 

8. 

Q. Okay. I s t h a t circumstance t y p i c a l of th e w e l l s 

i n your s e c t i o n where you have o i l , water, gas? 

A. No, I t h i n k we've got a v a r i e t y of t h i n g s going 

on. 

We have places i n our lease where we have water, 

gas; we have places i n our lease where we have water, o i l , 
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water, gas. 

So we've got a combination of t h i n g s going on 

w i t h i n our lease. 

Q. When we look a t the o r i e n t a t i o n of your spacing 

u n i t s , you have a n o r t h - h a l f o r i e n t a t i o n and then a south-

h a l f ? 

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

Q. Do you know what i s the maximum amount of gas 

withdrawals your w e l l s could produce i n e i t h e r of those 

spacing u n i t s ? 

A. You're asking what the allowable would be, or the 

a c t u a l capacity? 

Q. I want t o know the capacity of those w e l l s . 

I don't want t o confuse you. C u r r e n t l y you could 

p u l l out 14 m i l l i o n a day? 

A. Correct. 

Q. How much of t h a t can you a c t u a l l y produce? 

A. I n the n o r t h h a l f r i g h t now, we are producing 

j u s t over 2 m i l l i o n cubic f e e t a day from Wells 3 and 4. 

Well Number 1 has a capacity of a t l e a s t a m i l l i o n cubic 

f e e t a day. 

I n the south h a l f , i f we were t o re-open Well 

Number 8 we would have a capacity of somewhere on the order 

of 5 m i l l i o n cubic f e e t a day. 

MR. KELLAHIN: No f u r t h e r questions. 
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EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. Kent, i f you mentioned i t , I missed i t : Does 

Marathon have a p o s i t i o n on the g a s / o i l r a t i o f o r t h i s 

Pool? 

A. No, we don't. 

EXAMINER CATANACH: I have nothing f u r t h e r of the 

witness. 

Anything f u r t h e r ? 

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

EXAMINER CATANACH: He may be excused. 

I don't — Do we need c l o s i n g statements? 

MR. KELLAHIN: No, s i r . 

MR. CARR: I don't t h i n k we do. 

EXAMINER CATANACH: Okay. 

MR. KELLAHIN: I was going t o suggest, i f you 

want them, each p o s i t i o n could present a d r a f t order and 

you could take the case under advisement. 

EXAMINER CATANACH: I would — Yeah, I would ask 

t h a t each p a r t y submit a d r a f t order f o r t h i s case, please. 

MR. KELLAHIN: We have no r e b u t t a l , we're 

f i n i s h e d . 

MR. CARR: So are we. 

EXAMINER CATANACH: As f a r as the a d d i t i o n a l 

s t u f f t h a t you're going t o provide t o Mr. K e l l a h i n , can 
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t h a t be done r e l a t i v e l y q u i c k l y ? 

MR. McWHORTER: A week t o te n days. 

EXAMINER CATANACH: Do you need t h a t f o r the 

rough d r a f t , Mr. Kellahin? 

MR. KELLAHIN: No, s i r , I can do the d r a f t order 

independent of the s i m u l a t i o n i n f o r m a t i o n . 

EXAMINER CATANACH: Okay. So r o u g h - d r a f t orders 

w i t h i n , say, two weeks i s appropriate? 

MR. KELLAHIN: Yes, s i r . 

MR. CARR: Two weeks would be f i n e . 

EXAMINER CATANACH: Okay. Let's go ahead and do 

t h a t , then. 

And i f there's nothing f u r t h e r i n these cases, 

these cases w i l l be taken under advisement. 

And t h i s hearing i s adjourned. 

(Thereupon, these proceedings were concluded a t 

11:31 a.m.) 

' t he reby certify f h , H h . . ^ . 
c complete record offK- ~. ! s 

^ r d by me on 9 ^ !*>-
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