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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF CASE 9420 BEING 
REOPENED PURSUANT TO THE PROVISIONS 
OF DIVISION ORDER NO. R-8768, WHICH 
ORDER CREATED THE BASIN-FRUITLAND 
COAL GAS POOL IN SAN JUAN COUNTY AND 
PROMULGATED TEMPORARY SPECIAL RULES 
AND REGULATIONS THEREFORE. 

CASE NO. 9420 
(Reopened) 

REPORTER^S_TRANSCRIP 
PART I 

EXAMINER_HEARING 
BEFORE: DAVID R. CATANACH, Heari n g Examiner 

February 22, 1991 
8:47 a.m. 

Santa Fe, New Mexico 

T h i s m a t t e r came f o r h e a r i n g b e f o r e t h e 

O i l C o n s e r v a t i o n D i v i s i o n on February 22, 1991, a t 

8:47 a.m. a t Morgan H a l l , S t a t e 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, b e f o r e 

Maureen R. H u n n i c u t t , RPR, C e r t i f i e d Court R e p o r t e r 

No. 166, f o r t h e S t a t e o f New Mexico. 

FOR: OIL CONSERVATION BY: MAUREEN R. HUNNICUTT, RPR 
DIVISION C e r t i f i e d Court R e p o r t e r 

CCR No. 166 
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February 22, 1991 
Examiner H e a r i n g 
CASE NO. 9 42 0 

I N D E X 

APPEARANCES 

CMC WITNESSES: 
ERNEST BUSCH 

D i r e c t E x a m i n a t i o n by Mr. S t o v a l l 
RICHARD McBANE 

D i r e c t E x a m i n a t i o n by Mr. S t o v a l l 
JOHN EDWARD McELHINEY 

D i r e c t E x a m i n a t i o n by Mr. S t o v a l l 
E x a m i n a t i o n by Examiner Catanach 
Cross-Examination by Mr. Chavez 
F u r t h e r E x a mination by Mr. S t o v a l l 
C ross-Examination by Mr. N i t c h e r 
Cross-Examination by Mr. Dean 
Recross-Examination by Mr. N i t c h e r 
R e d i r e c t by Mr. S t o v a l l 
GENEVIEVE B.C. YOUNG 
D i r e c t E x a m i n a t i o n by Mr. S t o v a l l 
Cross-Examination by Mr. K e l l a h i n 

RECESSES 37, 75, 8 

REPORTER'S CERTIFICATE 

E X H I B I T S 

CMC APPLICANT EXHIBIT 
A P r e s e n t a t i o n and E x h i b i t s & Supplemental Exs 

B H i s t o r y Match Procedure f o r Cedar H i l l and 
T i f f a n y F i e l d Areas 

C Data N o r m a l i z a t i o n f o r S e n s i t i v i t y Analyses 
S i m u l a t i o n R e s u l t s 

D Use o f Performance Curves from S e n s i t i v i t y 
Analyses 

E I n c r e m e n t a l P r o d u c t i o n from I n f i l l D r i l l i n g 

F C o n c l u s i o n s from S e n s i t i v i t y Anaylses f o r 
Areas 1, 2 and 3 

G P a r t s 1, 2 and 3, NMOCD CASE #942 0 
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A P P E A R A N C E S 

FOR THE DIVISION: ROBERT G. STOVALL, ESQ. 
General Counsel 
O i l C o n s e r v a t i o n Commission 
S t a t e 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 87501 

FOR DUGAN PRODUCTION JOHN A. DEAN, JR. ESQ. 
PRODUCTION COMPANY: A t t o r n e y a t Law 

P. O. Drawer 12 59 
Farmington, New Mexico 87499 

FOR MESA OPERATING MILLER, STRATVERT, TORGERSON & 
LIMITED PARTNERSHIP: SCHLENKER 

A t t o r n e y s a t Law 
BY: J. SCOTT HALL, ESQ. 
125 L i n c o l n Avenue, S u i t e 303 
Santa Fe, New Mexico 87501 

FOR MERIDIAN OIL, 
PHILLIPS PETROLEUM, 
MARATHON OIL COMPANY, 
and CONOCO, INC. 

FOR CONOCO, INC. 

KELLAHIN, KELLAHIN & AUBREY 
A t t o r n e y s a t Law 
BY: W. THOMAS KELLAHIN, ESQ. 
117 N o r t h Guadalupe 
Santa Fe, New Mexico 87501 

and 
THOMAS BURTON, ESQ. 
A t t o r n e y a t Law 
Post O f f i c e Box 2197 
Houston, Texas 77252 

FOR ARCO OIL & GAS 
COMPANY, TEXACO, INC., 
BLACKWOOD & NICHOLS 
COMPANY and AMOCO 
PRODUCTION COMPANY: 

FOR AMOCO PRODUCTION 
COMPANY: 

CAMPBELL & BLACK, P.A. 
A t t o r n e y s a t Law 
BY: WILLIAM F. CARR, ESQ. 
110 N o r t h Guadalupe 
Santa Fe, New Mexico 87501 

and 
ERIC L. NITCHER, ESQ. 
A t t o r n e y a t Law 
Amoco B u i l d i n g 
1670 Broadway 
Denver, Colorado 80201 
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APPEARANCES 
(Continued) 

FOR NORTHWEST RODEY, DICKASON, SLOAN, AKIN & ROBB 
PIPELINE: A t t o r n e y s a t Law 

BY: PAUL A. COOTER, ESQ. 
123 East Marcy, S u i t e 101 
Santa Fe, New Mexico 87501 

FOR UNION OIL HINKLE, COX, EATON, COFFIELD & 
COMPANY OF HENSLEY 
CALIFORNIA A t t o r n e y s a t Law 

BY: JAMES G. BRUCE, ESQ. 
500 M a r q u e t t e , Northwest, S u i t e 800 
Albuquerque, New Mexico 87102 

FOR NASSAU RESOURCES: SUTIN, THAYER & BROWNE, P.C. 
A t t o r n e y s a t Law 
BY: RICHARD L.C. VIRTUE, ESQ. 
300 F i r s t I n t e r s t a t e Plaza 
150 Washington Avenue 
Santa Fe, New Mexico 87501 

* * * 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

5 

EXAMINER CATANACH: C a l l the hearing t o order a t t h i s 

time. At t h i s time I'm going t o c a l l Case No. 9420 i n the 

matter of the Case No. 9420 being reopened pursuant t o the 

p r o v i s i o n of D i v i s i o n Order No. R-8768, which order 

created the B a s i n - F r u i t l a n d Coal Gas Pool i n San Juan 

County and promulgated temporary s p e c i a l r u l e s and 

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

This i s the f i r s t p a r t o f , h o p e f u l l y , a 

two-part hearing. This hearing i s going t o be -- GRI and 

ICF are going t o present the r e s u l t s of the study i n the 

Ba s i n - F r u i t l a n d Coal Gas Pool, and a t t h i s time I ' l l c a l l 

f o r appearances i n t h i s case. 

MR. STOVALL: Mr. Examiner, Robert G. S t o v a l l of 

Santa Fe, General Counsel, f o r the O i l Conservation 

D i v i s i o n ; although I'm i n t h i s hearing, f o r the purpose of 

t h i s hearing I ' l l be a c t u a l l y presenting the witness of 

the Coalbed Methane Committee, presenting the r e s u l t s of 

the study they had performed by GRI and ICF Resources. I 

have f o u r witnesses t o t e s t i f y today. 

Mr. Examiner, I would l i k e t o suggest a 

procedure, because of the — we don't have e x h i b i t s f o r 

everybody here. They're f a i r l y expensive bound volumes. 

I am going t o request t h a t as attorneys enter appearances, 

t h a t the attorneys e n t e r i n g the appearance come forward, 

and we w i l l give them a copy, one copy f o r each company 
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which they represent. And i f we can do t h a t , then we can 

make sure t h a t the p a r t i e s t o the case have a copy of the 

e x h i b i t s ; and then i f there are a d d i t i o n a l copies f o r 

other i n t e r e s t e d p a r t i e s -- BLM, w e ' l l see t h a t you get a 

copy — then we can make t h a t d i s t r i b u t i o n , but I would 

l i k e t o ensure t h a t each company who i s a p a r t y t o t h i s 

case has a copy f i r s t , and I t h i n k t h a t ' s the best way t o 

c o n t r o l i t . 

EXAMINER CATANACH: Okay, w e ' l l do t h a t then. 

Other appearances? 

MR. DEAN: John Dean f o r Dugan Production Company. 

MR. STOVALL: John. 

I apologize f o r the slowness of the process, 

but i t a c t u a l l y , probably, i s f a s t e r i n the end. 

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

S t r a t v e r t , Torgerson & Schlenker law f i r m of Santa Fe on 

behalf of Mesa Operating L i m i t e d Partnership. 

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 , K e l l a h i n & Aubrey, 

appearing on behalf of Meridian O i l , I n c . , P h i l l i p s 

Petroleum O i l Company, Marathon O i l Company, Conoco, Inc. 

With regard t o Conoco, I n c . , I'm appearing i n a s s o c i a t i o n 

w i t h Mr. Tom Burton. 

MR. STOVALL: That's four companies a l t o g e t h e r , Tom? 

MR. KELLAHIN: Yes. 
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MR. CARR: May i t p l e a s e t h e Examiner, my name i s 

W i l l i a m F. Carr w i t h t h e law f i r m , Campbell & Bla c k , P.A., 

of Santa Fe. I'm e n t e r i n g my appearance on b e h a l f o f Arco 

O i l & Gas Company, Texaco, I n c . , Blackwood & N i c h o l s 

Company, a l i m i t e d p a r t n e r s h i p , and Amoco P r o d u c t i o n 

Company. I'm a p p e a r i n g i n a s s o c i a t i o n w i t h Mr. E r i c 

N i t c h e r , who i s a l s o an a t t o r n e y f o r Amoco P r o d u c t i o n 

Company. 

MR. STOVALL: How many companies i s t h a t a l t o g e t h e r , 

B i l l ? 

MR. CARR: Four. 

MR. STOVALL: Four. 

EXAMINER CATANACH: Are t h e r e o t h e r appearances i n 

t h e case? 

MR. COOTER: Paul Cooter w i t h t h e Rodey law f i r m i n 

Santa Fe. I ' l l e n t e r an appearance f o r Northwest 

P i p e l i n e . 

MR. BRUCE: Jim Bruce from t h e H i n k l e law f i r m , 

r e p r e s e n t i n g Union O i l Company o f C a l i f o r n i a . 

MR. VIRTUE: R i c h a r d V i r t u e o f t h e S u t i n law f i r m o f 

Santa Fe on b e h a l f o f Nassau Resources. 

MR. STOVALL: Do t h e BLM people want t o e n t e r an 

appearance on t h e r e c o r d o r do you j u s t want t o observe? 

BLM REPRESENTATIVE: J u s t o b s e r v i n g . 

MR. STOVALL: Are t h e r e any o t h e r government agencies 
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here b e s i d e s t h e BLM? The F o r e s t S e r v i c e ? Anybody from 

t h e F o r e s t S e r v i c e here? 

(No response.) 

MR. STOVALL: Any o t h e r appearances? 

EXAMINER CATANACH: I t h i n k t h a t ' s a l l . 

MR. STOVALL: Are t h e r e any o t h e r i n t e r e s t e d 

companies o r p a r t i e s ? We do have some. 

Okay. You're w i t h Giant? L e t ' s see how many 

hands, how many o t h e r i n t e r e s t e d companies whose names 

have n o t y e t been e n t e r e d , companies o r p a r t i e s . T h i s can 

be o f f t h e r e c o r d t o o , Maureen. 

( D i s c u s s i o n o f f t h e r e c o r d . ) 

MR. STOVALL: Thank you, Mr. Examiner. H o p e f u l l y 

t h a t h e l p e d speed up t h e proces s . 

EXAMINER CATANACH: Okay. You may proceed, 

Mr. S t o v a l l . 

MR. STOVALL: I ' d l i k e t o have my w i t n e s s e s sworn, i f 

I may. E r n i e , R i c h , Genevieve and John, would you s t a n d 

up and f a c e t h e Examiner? 

(The w i t n e s s e s , E r n e s t Busch, R i c h a r d McBane, John 

McElhiney and Genevieve B.C. Young were f i r s t d u l y sworn.) 

MR. STOVALL: Mr. Examiner, b e f o r e I a c t u a l l y c a l l my 

f i r s t w i t n e s s and s t a r t , I would j u s t l i k e t o e x p l a i n what 

t h e e x h i b i t s a r e and t h e l a y o u t o f t h e e x h i b i t s . The two 

b i g books t h a t you've r e c e i v e d are l a b e l e d — s h o u l d be 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

9 

l a b e l e d as E x h i b i t A. You can mark th o s e E x h i b i t A, 

Coalbed Methane Committee E x h i b i t A. That i s i n f a c t t h e 

r e p o r t . W e ' l l g e t i n t o more d e t a i l s s p e c i f i c a l l y about 

how t h a t i s o r g a n i z e d i n t h e course o f t h e t e s t i m o n y . 

I n a d d i t i o n you s h o u l d have a s t a p l e d p a c k e t 

l a b e l e d , I b e l i e v e , B — excuse me — C t h r o u g h F. I t 

l o o k s l i k e t h a t ( i n d i c a t i n g ) . The t o p sheet s h o u l d say 

"Data N o r m a l i z a t i o n f o r S e n s i t i v i t y A n a l y s i s . " That w i l l 

be p a r t o f t h e t e s t i m o n y o f t h e t e c h n i c a l w i t n e s s . 

And y o u ' l l have an e x h i b i t l a b e l e d G, which 

s t a r t s o u t , t h e t o p sheet s h o u l d be " I n t e n t , " and t h a t ' s 

g o i n g t o be f o r t h e t e s t i m o n y o f Mr. Busch, who w i l l be 

th e f i r s t w i t n e s s . 

I w i l l a t t h i s t i m e c a l l Mr. Busch. 

ERNEST BUSCH, 

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

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

DIRECT EXAMINATION 

BY MR. STOVALL: 

Q. Would you pl e a s e s t a t e your name and p l a c e o f 

res i d e n c e ? 

A. Yes. My name i s Er n e s t Busch, and I'm t h e 

d i s t r i c t g e o l o g i s t f o r New Mexico O i l C o n s e r v a t i o n 

D i v i s i o n , D i v i s i o n 3. 

Q. That's i n Aztec, New Mexico; i s t h a t c o r r e c t ? 
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A. That's c o r r e c t . 

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

d i v i s i o n and had your q u a l i f i c a t i o n s accepted? 

A. I have. 

Q. I n what d i s c i p l i n e or f i e l d of study have you 

been q u a l i f i e d ? 

A. Geology. 

Q. Now, Mr. Busch, you're not here a c t u a l l y 

t e s t i f y i n g as a g e o l o g i s t today, i s t h a t c o r r e c t , or as a 

re p r e s e n t a t i v e of the O i l Conservation D i v i s i o n ? 

A. That's c o r r e c t , Mr. S t o v a l l . I'm here i n the 

capacity of the co-chairman of the Coalbed Methane 

Committee and as an advisor, r e g u l a t o r y advisor, t o the 

study committee. 

Q. Would you j u s t describe f o r the Examiner, give 

the Examiner a b r i e f h i s t o r y and d e s c r i p t i o n of what the 

Coalbed Methane Committee i s and what i t s purpose was and 

why we're here today? 

A. Yes. Mr. Catanach, t h i s i s an unusual and rare 

o p p o r t u n i t y f o r you and f o r us i n the i n d u s t r y t o be on 

the c u t t i n g edge of t h i s type of study and t h i s type of 

technology. I t s t a r t e d , of course, many years ago, but 

o f f i c i a l l y w i t h the New Mexico O i l Conservation D i v i s i o n 

i n 1986. 

The New Mexico O i l Conservation D i v i s i o n and 
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t h e Colorado O i l and Gas C o n s e r v a t i o n Commission 

r e c o g n i z e d t h e importance and v a l u e o f t h e F r u i t l a n d 

c o a l b e d source, and w i t h t h a t formed a committee 

c o n s i s t i n g o f o p e r a t o r s , p i p e l i n e s , t h e Southern Ute 

I n d i a n T r i b e and r e g u l a t o r y a gencies, i n c l u d i n g t h e BLM. 

I s t a r t e d o u t as chairman o f t h e committee, and 

a year l a t e r t h e New Mexico O i l C o n s e r v a t i o n D i v i s i o n and 

t h e Colorado O i l C o n s e r v a t i o n Commission c o - c h a i r e d t h e 

committee w i t h Katy T e m p l e t o n - B u e l l as co-chairman and 

l a t e r Mark Weems, who i s s t i l l s e r v i n g . 

The purpose o f t h e Coalbed Methane Committee, o r 

t h e CMC, i s t o recommend r u l e s whereby t h e two s t a t e s can 

p r u d e n t l y r e g u l a t e t h e g i a n t and v a l u a b l e coal/gas 

r e s o u r c e . I n 1988 t h e Colorado O i l and Gas C o n s e r v a t i o n 

Commission c r e a t e d permanent p o o l r u l e s . The New Mexico 

O i l C o n s e r v a t i o n D i v i s i o n c r e a t e d temporary p o o l r u l e s 

from Case No. 9420, r e s u l t i n g i n D i v i s i o n Order R-8768. 

A f t e r t h e p r o m u l g a t i o n o f t h e temporary r u l e s 

and r e g u l a t i o n s f o r t h e B a s i n - F r u i t l a n d c o a l , t h e CMC was 

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

t h e r e s e r v o i r . The s t u d y was t o be o f a t e c h n i c a l n a t u r e 

and designed t o answer t h e q u e s t i o n s o f s p a c i n g and 

s e n s i t i v i t y t o s h u t - i n . 

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

was October 1990 when D i v i s i o n Order R-8768 was scheduled 
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t o e x p i r e . The study was accomplished by c r e a t i n g another 

committee c a l l e d the study spacing -- excuse me. the 

"Spacing Study Committee." 

Q. Now, Mr. Busch, i f I understand c o r r e c t l y , the 

spacing study committee r e a l l y i s a subgroup of the 

Coalbed Methane Committee; i s t h a t c o r r e c t ? 

A. That's c o r r e c t , Mr. S t o v a l l . 

Q. And what was the focus or the purpose of the 

study committee? 

A. The need t o create -- F i r s t of a l l , l e t me 

t e l l you t h a t there was a need t o create another committee 

separate from the Coalbed Methane Committee because of the 

question of funding, as i t turned out, and I ' l l take you 

through those events. 

A f t e r the CMC was charged w i t h the task of 

conducting the study, we created a subcommittee t o 

determine how t o conduct such a study, and I ' d l i k e t o 

r e f e r t o my e x h i b i t s a t t h i s time. 

Q. That's E x h i b i t G; i s t h a t c o r r e c t ? 

A. E x h i b i t G, Part 1. Our f i r s t task was t o 

define the scope -- excuse me — de f i n e the i n t e n t of the 

work t o be performed. And i f you have E x h i b i t G, Part 1, 

i n f r o n t of you, t h a t i s t o de f i n e , o b t a i n and i n t e r p r e t 

F r u i t l a n d formation coalbed methane data and provide t o 

New Mexico and Colorado's r e g u l a t o r y agencies f o r t h e i r 
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use i n determining appropriate r u l e s and r e g u l a t i o n s 

governing Colorado methane development i n the San Juan 

Basin. 

So the e s s e n t i a l elements were spacing and 

s e n s i t i v i t y t o s h u t - i n , as I've i n d i c a t e d before; and t h a t 

b r i n g s us t o E x h i b i t G, Part 2, the scope of work. We 

came up w i t h a grocery shopping l i s t of t h i n g s underneath 

the headings of "Spacing" and s e n s i t i v i t y t o s h u t - i n f o r 

coal r e s e r v o i r s . 

"Spacing," subparagraphs: Review t r a d i t i o n a l 

methodology determining gas w e l l spacing. Number two, 

review t r a d i t i o n a l gas w e l l methodology versus coal seam 

gas. Three, develop and recommend a F r u i t l a n d coal seam 

methodology, and a subparagraphs under t h a t : the 

f r a c t u r e / c l e a t i n g , geologic/geophysical, p e t r o l o g i c 

c h a r a c t e r i s t i c s , r e s e r v o i r pressure work, h y d r o l o g i c 

c h a r a c t e r i s t i c s , t i e t o ac t u a l performance/simulation, 

evaluate s e n s i t i v i t i e s : recovery versus spacing, unique 

versus maximum recovery, economic recovery. And f o u r t h , 

i d e n t i f y necessary data requirements. F i f t h , present 

proposed timing/manpower. S i x t h , generate the output i n t o 

r e p o r t format, and then as we are here today, expert 

witnesses t e s t i f y i n g . 

The second category, B, "Determine the E f f e c t 

of U l t i m a t e Recovery and Reservoir Performance of Shut-in 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

14 

Time on Coal Reservoirs." We d i d not have the proper data 

t h a t we needed t o evaluate t h i s question, and I b e l i e v e 

Mr. McBane i s going t o discuss t h a t a l i t t l e b i t l a t e r 

t h i s morning. But we were t o look a t i f the e f f e c t s were 

adverse, t o recommend m i t i g a t i n g procedures and determine 

the s e n s i t i v i t y parameters, again generate output, the 

t i m i n g and so f o r t h . 

Q. Mr. Busch, what d i d you do — from t h a t p o i n t 

what d i d you determine what the scope of the work was to 

be and the purpose of the study? What was the next step 

i n accomplishing what the committee set out t o do? 

A. The subcommittee decided t h a t none of the 

companies w i t h i n the CMC had the time or resources, 

although there was p l e n t y of data a v a i l a b l e , t o undertake 

such a monstrous task, so i t was decided t h a t we would get 

a t h i r d - p a r t y r e l a t i o n s h i p b u i l t t h a t could handle the 

task. So the second task of the subcommittee was t o f i n d 

the t h i r d p a r t y t o undertake the task. 

E x h i b i t G, Part 3, i s a l i s t of or g a n i z a t i o n s 

t h a t we approached; namely, the U n i v e r s i t y of Texas, 

s p e c i f i c a l l y the Texas Bureau of Economic Geology; 

Southern I l l i n o i s U n i v e r s i t y ; the U n i v e r s i t y of Arizona; 

Gas Research I n s t i t u t e of Chicago; New Mexico I n s t i t u t e of 

Mining and Technology; and f i n a l l y the United States 

Geological Survey. 
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Q. Out of those s i x , which was f i n a l l y s elected 

and why? 

A. We decided on the s e l e c t i o n the Gas Research 

I n s t i t u t e f o r a number of reasons. Number one, they not 

only could help w i t h our funding problems, but they were 

also well-acquainted w i t h our work and working on some of 

the same problems we were, and they were on the ground and 

running w i t h e x i s t i n g c o n t r a c t s w i t h other e n t i t i e s , such 

as ICF here today. 

I t was the consensus of the subcommittee t h a t 

GRI's approach was the most l o g i c a l and s e n s i b l e , 

cons i d e r i n g the a l l o t t e d timeframe t h a t we had t o work 

w i t h i n . 

Q. Now, Mr. Busch, you have mentioned i n the 

statement there t h a t one of the reasons GRI was selected 

was because they could help w i t h the funding. Would you 

go i n t o j u s t a l i t t l e more d e t a i l about how the study was 

a c t u a l l y funded? 

A. Yes, j u s t b r i e f l y though, because Mr. McBane i s 

going t o -- i n t h a t he i s the chairman of the spacing 

study committee, t h a t should be h i s --

Q. Well, we can pass t h a t question t o him, i f 

you'd p r e f e r . 

A. But l e t me j u s t k i n d of touch on some d e t a i l s 

of i t t h a t w i l l b r i n g i t up t o t h a t p o i n t . GRI informed 
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us t h a t t h e s t u d y would c o s t a p p r o x i m a t e l y $343,000 t o 

conduct and t h a t t h e y c o u l d come up w i t h $199,000 o f t h a t , 

so i t was up t o t h e committee, t h e CMC members, t o come up 

w i t h t h e d i f f e r e n c e ; and i t was de c i d e d t h a t i f each 

member came up w i t h $10,000 each t h a t t h e s t u d y c o u l d 

indeed be funded. So t h e s t u d y was funded by GRI, some o f 

t h e o p e r a t o r s and t h e Southern Ute I n d i a n T r i b e . 

Q. Mr. Busch, i n your c a p a c i t y as co-chairman o f 

t h e CMC, what was your r e s p o n s i b i l i t y i n terms o f t h e 

study? I mean what d i d you — what r o l e d i d you p l a y as 

f a r as g e t t i n g t h e st u d y done? 

A. W e l l , as co-chairman o f t h e CMC w i t h Katy 

T e m p l e t o n - B u e l l and Mark Weems, my r e s p o n s i b i l i t y was 

c r e a t i n g agendas, a r r a n g i n g and c o n d u c t i n g meetings, 

c o n t r o l l i n g o r d e r , v o t i n g , t i m e t a b l e s , c r e a t i n g 

subcommittees, d e l e g a t i n g r e s p o n s i b i l i t i e s and making 

assignments. 

Q. Can you j u s t e x p l a i n t o t h e Examiner b r i e f l y 

what t h e purpose o f r e o p e n i n g Case 9420 i s today? 

A. Yes. Mr. Examiner, t o e s t a b l i s h permanent p o o l 

r u l e s f o r t h e B a s i n - F r u i t l a n d Coal P o o l . 

Q. One l a s t q u e s t i o n , Mr. Busch: Has t h e sp a c i n g 

s t u d y committee, which you've d e s c r i b e d , formed any 

recommendations t o t h e d i v i s i o n f o r t h e s p a c i n g q u e s t i o n ? 

A. Mr. Examiner, t h e s p a c i n g s t u d y committee has 
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n o t — w i l l n o t make any recommendations f o r s p a c i n g 

t o d a y ; however, t h e r e are c e r t a i n c o n c l u s i o n s t h a t can be 

used as g e n e r a l g u i d e l i n e s . I won't a t t e m p t t o g e t i n t o 

t h o s e c o n c l u s i o n s a t t h i s t i m e , b u t a g a i n , Mr. McBane, t h e 

chairman o f t h e s p a c i n g s t u d y committee, w i l l do so. 

S u f f i c e i t t o say t h a t t h e s p a c i n g s t u d y 

committee v o t e d and dec i d e d t h a t t h e r e s u l t s o f t h e st u d y 

would be p r o v i d e d t o t h e NMOCD and COGCC as a guid e and a 

t o o l i n r e v i e w i n g o p e r a t o r s ' a p p l i c a t i o n s f o r s p a c i n g . 

Testimony w i l l be heard a t a l a t e r d a t e from 

members o f t h e sp a c i n g s t u d y committee on b e h a l f o f t h e i r 

i n d i v i d u a l companies. 

Q. Do you have a n y t h i n g f u r t h e r t o add t o your 

t e s t i m o n y , Mr. Busch? 

A. I do n o t . 

Q. And were E x h i b i t G, P a r t s 1, 2 and 3, pr e p a r e d 

by you under your s u p e r v i s i o n ? 

A. Yes, t h e y were. 

MR. STOVALL: I would move t h e adm i s s i o n o f t h e 

E x h i b i t G, P a r t s 1, 2 and 3, and I have no f u r t h e r 

q u e s t i o n s o f t h i s w i t n e s s . 

EXAMINER CATANACH: E x h i b i t G, P a r t s 1, 2 and 3 w i l l 

be a d m i t t e d as evidence i n t h i s case. 

(CMC E x h i b i t G, P a r t s 1, 2 and 3, 

were a d m i t t e d i n t o evidence.) 
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Are t h e r e any q u e s t i o n s o f t h i s w i t n e s s ? 

(No response.) 

EXAMINER CATANACH: I f n o t , you may be excused. 

MR. STOVALL: I would n e x t l i k e t o c a l l Mr. McBane. 

RICHARD McBANE, 

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

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

EXAMINATION 

BY MR. STOVALL: 

Q. Would you pl e a s e s t a t e your name and p l a c e o f 

re s i d e n c e ? 

A. My name i s R i c h a r d McBane, and I l i v e i n 

Chicago, I l l i n o i s . 

Q. And how are you employed, Mr. McBane? 

A. I work f o r t h e Gas Research I n s t i t u t e , and I'm 

th e manager o f c o a l and sha l e s r e s o u r c e s -- r e s e a r c h i n 

c o a l and s h a l e s r e s o u r c e s . 

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

New Mexico O i l C o n s e r v a t i o n D i v i s i o n ? 

A. No, I haven't. 

Q. W i l l you t e l l t h e Examiner about your 

e d u c a t i o n a l background? 

A. I have a b a c h e l o r o f s c i e n c e degree and a 

master o f s c i e n c e degree from Purdue U n i v e r s i t y i n geology 

and a master o f business a d m i n i s t r a t i o n from Case Western 
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Reserve U n i v e r s i t y . 

Q. What i s your work e x p e r i e n c e r e l a t e d t o t h e 

f i e l d o f gas p r o d u c t i o n ? 

A. I ' v e worked f o r t h e l a s t e i g h t y e a r s f o r t h e 

Gas Research I n s t i t u t e on r e s e a r c h p r o j e c t s r e l a t e d t o 

n a t u r a l gas s u p p l y . 

Q. Have th o s e r e s e a r c h p r o j e c t s been s t u d i e s 

s i m i l a r t o t h e one t h a t we performed on t h e 

B a s i n - F r u i t l a n d Coal Pool? 

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

a s p e c t s o f r e s e r v o i r e n g i n e e r i n g , f o r m a t i o n , e v a l u a t i o n 

and geology. 

Q. Do you have any e x p e r i e n c e p r i o r t o GRI? 

A. P r i o r t o GRI I worked f o r an e n g i n e e r i n g 

c o n s u l t i n g f i r m named Dames & Moore; and i n t h a t r o l e I 

was w o r k i n g p r i m a r i l y i n e n g i n e e r i n g geology i n s o i l s and 

ground w a t e r h y d r o l o g y . Ground wa t e r h y d r o l o g y 

s p e c i f i c a l l y would have a p p l i c a t i o n t o co a l b e d methane. 

Q. And have you been d i r e c t l y i n v o l v e d i n t h e 

coa l b e d methane s t u d y which Mr. Busch d e s c r i b e d ? 

A. I ' v e been i n v o l v e d i n t h e coa l b e d methane 

s t u d y , been d i r e c t l y managing ICF Resources t o conduct t h e 

st u d y and have been chairman o f t h e s t e e r i n g committee f o r 

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

st u d y . 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

20 

Q. Let me ask you: What i s Gas Research 

I n s t i t u t e ? Would you give me a b r i e f d e s c r i p t i o n of what 

t h a t o r g a n i z a t i o n is? 

A. Gas Research I n s t i t u t e i s a n o t - f o r - p r o f i t 

research o r g a n i z a t i o n , an i n d u s t r y group w i t h member 

companies, coming from p i p e l i n e companies, l o c a l 

d i s t r i b u t i o n companies and gas producers and we are funded 

through a surcharge on i n t e r s t a t e p i p e l i n e sales. 

Q. Who owns Gas Research, or how i s i t -- i s i t a 

p r i v a t e , f o r - p r o f i t company? 

A. I t ' s not — 

Q. You sai d i t was n o n p r o f i t . 

A. Yes, the Gas Research I n s t i t u t e i s a p r i v a t e , 

n o t - f o r - p r o f i t company, and i t ' s a membership 

o r g a n i z a t i o n , as I sai d , w i t h members coming from the f u l l 

i n d u s t r y , gas i n d u s t r y , from the gas producers, the 

p i p e l i n e and the l o c a l d i s t r i b u t i o n companies. 

Q. Would you j u s t describe f o r the Examiner the 

background? How d i d GRI get in v o l v e d i n p a r t i c i p a t i n g i n 

the Coalbed Methane Committee and the study? 

A. GRI had plans t o conduct a r e s e r v o i r 

engineering study on the F r u i t l a n d c o a l , using funding 

a v a i l a b l e t o us through our member companies. And over 

the course of g e t t i n g s t a r t e d on t h a t study, I became 

aware through working w i t h c o n t r a c t o r s t h a t t h e r e was a 
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Coalbed Methane Committee t h a t was l o o k i n g t o conduct a 

s i m i l a r study; and v i r t u a l l y a t the same time, one of the 

members of t h a t o r g a n i z a t i o n , Coalbed Methane Committee, 

and myself met and t a l k e d together about the p o s s i b i l i t y 

of working on a j o i n t study. 

We then v i s i t e d w i t h the f u l l subcommittee, 

presented an approach f o r how we might work together on a 

j o i n t study. I went back and I had ICF Resources, which 

was our r e s e r v o i r engineering c o n t r a c t o r already on board, 

help prepare a proposal t o present t o the subcommittee. 

The subcommittee reviewed t h a t proposal, l a t e r 

n o t i f i e d me t h a t they would accept i t , and then we l a t e r 

met t o discuss how we would fund the whole proposal, but 

as Ernie Busch had i n d i c a t e d , we had GRI's p o r t i o n t h a t we 

had planned t o spend which was roughly on the order of 

about $200,000. The o v e r a l l scope of the study was much 

l a r g e r than we had o r i g i n a l l y intended, and t h e r e f o r e , i n 

order t o f u l l y fund i t , i t was necessary f o r the members 

of the Coalbed Methane Committee t o come up w i t h the 

incremental amount of money. 

Q. Mr. McBane, you i n d i c a t e d t h a t Mr. Busch 

b r i e f l y touched on t h a t , and he passed the buck t o you t o 

e x p l a i n i n more d e t a i l the s t r u c t u r e and funding of the 

research p r o j e c t . Can you go i n t o a l i t t l e more d e t a i l 

about how t h a t was put together and who was o f f e r e d the 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

22 

o p p o r t u n i t y t o p a r t i c i p a t e ? 

A. R i g h t . A l l members o f t h e Coalbed Methane 

Committee were o f f e r e d t h e o p p o r t u n i t y t o p a r t i c i p a t e i n 

t h i s s t u d y . We h e l d a r e v i e w m eeting where t h e m a j o r i t y 

o f t h e members o f t h e Coalbed Methane Committee were i n 

at t e n d a n c e and passed o u t t h e p r o p o s a l and c o n t r a c t s f o r 

c o n d u c t i n g t h e work. 

I n response t o t h a t , 13 members chose t o 

p a r t i c i p a t e and c o n t r i b u t e t h e $10,000 per company, which 

was based on t h e d e c i s i o n o f t h e Coalbed Methane Committee 

as t o how t h e y would choose t o f u n d i t . 

Q. I n o t h e r words, t h e Coalbed Methane Committee 

s e t t h e p a r t i c i p a t i o n c o s t s , i f you w i l l , a t $10,000, and 

t h e n --

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

Q. -- o f f e r e d t h a t t o t h e companies; i s t h a t 

c o r r e c t ? 

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

Q. And t h e 13 companies who were members o f t h e 

committee who c o n t r i b u t e d , can you i d e n t i f y t h o s e 

companies? 

A. Yes, I can. Those companies are Amoco 

P r o d u c t i o n Company, Arco O i l & Gas, Bowen Edwards & 

A s s o c i a t e s , Marathon O i l Company, M e r i d i a n O i l , 

I n c o r p o r a t e d , Nassau Resources, I n c o r p o r a t e d , Devon Energy 
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Company, Mesa Lim i t e d Partnership, P h i l l i p s Petroleum 

Company, the Southern Ute In d i a n T r i b e , Texaco, 

Incorporated, and Union O i l Company of C a l i f o r n i a , and 

Mobil E x p l o r a t i o n & Production. 

Q. I n a d d i t i o n t o f i n a n c i a l c o n t r i b u t i o n s from the 

company — from these companies t o support the s t u d i e s , 

d i d any of the member companies of the Coalbed Methane 

Committee or the study committee make any other 

c o n t r i b u t i o n s , as f a r as the studies? 

A. Yes, they d i d . The members of the committee 

also provided access t o a considerable amount of data f o r 

review t o be incorporated i n t o the study, and they also 

helped provide an ov e r s i g h t r o l e i n examining the work and 

he l p i n g t o provide a basis of the work t o make sure i t 

stayed w i t h i n proper s c i e n t i f i c — t h a t i t was a p r o p e r l y 

conducted s c i e n t i f i c study. 

Q. Now, d i d I hear you c o r r e c t l y t h a t once t h i s 

study committee was formed, and the money was put in,, and 

GRI was r e t a i n e d , and i t a c t u a l l y looked l i k e something 

was going t o happen, then you s t a t e d t h a t you acted as the 

chairman of t h i s study group, study committee; i s t h a t 

c o r r e c t ? 

A. There was a s t e e r i n g committee formed from the 

f u l l committee of members t h a t consisted of s i x companies, 

s i x producing companies and GRI. The s t e e r i n g committee 
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was Amoco, Arco, Bowen Edwards, Marathon O i l Company, 

Meridian and Nassau Resources, and of course the Gas 

Research I n s t i t u t e . 

The s t e e r i n g committee e l e c t e d myself as the 

Gas Research I n s t i t u t e i n p a r t because the Gas Research 

I n s t i t u t e was s o r t of an independent p a r t y w i t h no 

s p e c i f i c i n t e r e s t i n the San Juan Basin t o be the chairman 

of the s t e e r i n g committee. 

Over the course of the study f o r a shor t p e r i o d 

George Dunn of Meridian acted as chairman of the s t e e r i n g 

committee, and then as the study was completed, I again 

became the chairman of the o v e r a l l committee. 

MR. STOVALL: Mr. Examiner, a t t h i s time I would l i k e 

t o o f f e r Mr. McBane as an expert g e o l o g i s t and research 

con s u l t a n t f o r purposes of t h i s hearing. 

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

Q. (By Mr. S t o v a l l ) Mr. McBane, would you now 

give an overview -- when you t a l k about how the study 

committee was s t r u c t u r e d — and l e t ' s c l a r i f y t h i s . Make 

sure we're a l l t a l k i n g the same terminology here i n t h i s 

hearing. When I use the term "study committee," I ' l l 

r e f e r t o the 13 companies which you have i d e n t i f i e d who 

c o n t r i b u t e d $10,000 each t o fund the study and were 

a c t i v e l y i n v o l v e d and had some i n p u t i n t o — some more 

d i r e c t i n p u t i n t o the conduct of the study i t s e l f . I s 
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t h a t a safe way t o describe the study committee? 

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

Q. And you r e f e r r e d t o a s t e e r i n g committee as 

being the s i x companies whom you've also i d e n t i f i e d , and 

t h a t group, t h a t s t e e r i n g committee, i s the group t h a t 

d i r e c t l y supervised the e f f o r t s by ICF Resources, voted on 

procedures and various other a c t i v i t i e s t o ensure t h a t the 

research was doing what the group wanted done; i s t h a t 

c o r r e c t ? 

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

Q. Would you now j u s t give the Examiner and those 

present an overview of how the study i t s e l f was a c t u a l l y 

s t r u c t u r e d once t h i s committee s t r u c t u r e was i n place? 

A. The proposal, the plan, f o r the study was t o 

examine a number of d i f f e r e n t areas of the San Juan Basin 

which were b e l i e v e d t o have d i f f e r i n g r e s e r v o i r p r o p e r t i e s 

and t o conduct a h i s t o r y match on e x i s t i n g producing 

f i e l d s i n those areas t o provide a b e t t e r understanding of 

the o v e r a l l r e s e r v o i r p r o p e r t i e s , and then t o use t h a t 

knowledge and i n f o r m a t i o n t o conduct a s e r i e s of 

s e n s i t i v i t y s tudies t o give a wider or b e t t e r 

understanding of how the range of expected p r o p e r t i e s 

might a f f e c t p roduction from the F r u i t l a n d formation.. 

Q. Now, i n terms of ac t u a l procedures, as you've 

p r e t t y much described -- and perhaps i t would help i f you 
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went i n t o a l i t t l e more d e t a i l , but i s t h a t i n f o r m a t i o n 

contained i n what's been marked as the CMC E x h i b i t A, 

being the — 

A. Yes. 

Q. -- la r g e book t h a t ' s -- l e t me j u s t read the 

t i t l e here so everybody knows we're t a l k i n g about the same 

t h i n g , "Presentation and E x h i b i t s f o r the San Juan Basin 

Coalbed Methane Spacing Study, Presented a t the New Mexico 

O i l Conservation D i v i s i o n Examiner Hearing," i s E x h i b i t A; 

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

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

Q. And we're l o o k i n g behind the f i r s t t a b , which 

i s e n t i t l e d "Overview and Conclusions." Does t h a t contain 

a summary of what we're t a l k i n g about r i g h t now? 

A. Yes, i t does. 

Q. One t h i n g I would l i k e t o spend -- have you 

spend j u s t a minute on and discuss i s the manner i n which 

the s t e e r i n g committee guided ICF i n the course of the 

study. You mentioned something about v o t i n g procedures. 

Would you j u s t b r i e f l y expand on that ? 

A. Over the course of the study, we met w i t h the 

f u l l s t e e r i n g committee e s s e n t i a l l y about once a month t o 

once every s i x weeks t o review the progress of the study 

w i t h the subcommittee. Often we had other members of the 

f u l l committee i n observance a t these meetings, and we 
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reviewed the work, looked at the d i r e c t i o n i t was going, 

and the f u l l committee would provide i n p u t s on d i r e c t i o n s 

of the research and would review the q u a l i t y of the data 

t h a t was being used. They would look a t the procedures 

being used, and would help t o d i r e c t the o v e r a l l approach 

of the research t o t r y t o provide a general d i r e c t i o n t h a t 

they f e l t was going t o provide the appr o p r i a t e l e v e l of 

r e s u l t s t h a t the commission would be l o o k i n g f o r . 

Q. Would i t be safe t o say t h a t one of the i n t e n t s 

of t h a t k i n d of o r g a n i z a t i o n and o v e r s i g h t , i f you w i l l , 

was t o ensure t h a t the study was a v a l i d s c i e n t i f i c study 

t h a t recognized the p r a c t i c a l world of gas pro d u c t i o n and 

d i d n ' t become a t h e o r e t i c a l — t o t a l l y t h e o r e t i c a l 

approach t o analyzing t h i s pool? 

A. Yes, t h a t ' s c o r r e c t . One of the main f u n c t i o n s 

of the subcommittee was t o help provide a s c i e n t i f i c check 

on the in p u t s and the outputs of the study. 

Q. Mr. McBane 

A. The B a s i n - F r u i t l a n d coal pool i s a c t u a l l y a 

r a t h e r l a r g e geographic area, i s i t not? 

A. Yes, i t i s . 

Q. Was i t studied as a s i n g l e area? Did they j u s t 

take a whole pool and make an a n a l y s i s , or was there any 

breakdown? 

A. No. At the beginning of the study we 
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recognized t h a t there were some s i g n i f i c a n t d i f f e r e n c e s i n 

the F r u i t l a n d p o ol, and t o i n i t i a t e the study, i f we could 

put up E x h i b i t 1 from the handout, from the — I guess 

i t ' s E x h i b i t A, E x h i b i t 1. 

Q. Now, t h a t would be found i n the book, would be 

found behind the e x h i b i t tab, f o r everybody's i n f o r m a t i o n . 

Now, we've l o s t the Examiner, so we can go on 

and have a p a r t y . 

Behind the " E x h i b i t " tab there's several pages 

of index t o the e x h i b i t s , and then there are pages, each 

of which has a number at the t o p ; and the f i r s t one i s 

E x h i b i t 1, and so t h a t we may r e f e r t o e x h i b i t numbers. 

These w i l l be the e x h i b i t s . There are some 

hundred-and-some-odd e x h i b i t s throughout these two 

bo o k l e t s , and t h i s i s the very f i r s t of those. 

Mr. McBane, would you i d e n t i f y the areas on 

E x h i b i t 1? 

A. E x h i b i t 1 i s a map t h a t was prepared under my 

d i r e c t i o n by the Texas Bureau of Economic Geology, who was 

working on geologic assessment of the San Juan Basin f o r 

Gas Research I n s t i t u t e under my d i r e c t i o n a t the time. 

This i s a map which shows thr e e areas, Areas 1, 

2 and 3, where they have looked at the geology and the 

h y d r o l o g i c c h a r a c t e r i s t i c s of the basin, and t r i e d t o 

d i s t i n g u i s h areas which had f a i r l y c o n s i s t e n t , but 
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d i s t i n c t d i f f e r e n c e s , e s s e n t i a l l y t o t r y t o draw general 

boundaries on d i f f e r e n c e s . 

Area 1 i s an area which i s considered 

overpressured. I t has high pressures i n the area. Area 2 

i s underpressured. And Area 3 i s also underpressured, but 

tends t o be more -- would assume t o be more gas saturated 

based on t h e i r g e o l o g i c a l s t u d i e s . 

The general boundaries between areas, w h i l e 

shown as f a i r l y s o l i d , rough l i n e s here or very s o l i d 

l i n e s here, are very i n d i s t i n c t . I t was based on a 

s c a t t e r of data a v a i l a b l e through the basin, and those 

l i n e s should not be perceived as being as f a l l i n g on very 

precise boundaries. They r e a l l y should be more — several 

inches wide — not several inches, but wider on the map 

and probably several tens of miles wide out i n the f i e l d . 

Q. I n other words, they'd be l i k e t r a n s i t i o n 

zones — 

A. Yes. 

Q. -- r a t h e r than boundaries, r e a l l y ; i s t h a t 

c o r r e c t ? 

A. Well, they may be t r a n s i t i o n zones, but more so 

i s the data necessary t o f i n d the precise l o c a t i o n of 

those l i n e s not r e a d i l y a v a i l a b l e ; and then also i n 

a d d i t i o n t o t h a t , there are very l i k e l y t o be areas i n 

Area 1, which have property s i m i l a r t o Areas 2 or 3, and 
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t h e r e are p o s s i b i l i t i e s of areas i n Areas 2 or 3 t h a t may 

have p r o p e r t i e s somewhat s i m i l a r t o Area 1. So the exact 

l o c a t i o n and exact p r o p e r t i e s one would f i n d may vary, and 

you r e a l l y need t o look at the exact l o c a t i o n you're 

working i n t o know t h a t ; but t h i s provided us w i t h a 

general o v e r a l l g u i d e l i n e f o r some of the d i f f e r e n c e s 

through the basin. 

Q. Remembering t h a t the purpose of t h i s hearing 

here i s t o e s t a b l i s h r e g u l a t o r y framework and r e g u l a t o r y 

o p e r a t i n g r u l e s , i f you w i l l , f o r the B a s i n - F r u i t l a n d coal 

pool, are these boundaries or establishment of these 

d i f f e r e n t areas and the c r i t e r i a used, do they have any 

r e a l d i r e c t , s p e c i f i c usefulness i n the context of t r y i n g 

t o w r i t e r u l e s f o r an area, f o r example? 

A. No. These areas are not w e l l enough defined 

t h a t they could be used f o r s e t t i n g s p e c i f i c r u l e s w i t h i n 

the basin. 

Q. Let's move on now. And would you please 

describe f o r the Examiner — and I t h i n k we can go ahead 

and take the screen down f o r now, so w e ' l l b r i n g the 

Examiner back i n t o the hearing. Describe f o r the Examiner 

how the c o n s u l t a n t was selected, what process was used t o 

p i c k ICF Resources as the c o n s u l t a n t . 

A. ICF Resources was selected by the Gas Research 

I n s t i t u t e f o r work i n r e s e r v o i r engineering through a 
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r e q u e s t f o r p r o p o s a l process t h a t was conducted sometime 

b e f o r e t h i s o v e r a l l s t u d y was planned and p u t t o g e t h e r . 

They had been — we had sent o u t a r e q u e s t f o r p r o p o s a l s 

t o a number o f o r g a n i z a t i o n s t o conduct r e s e r v o i r 

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

e v a l u a t e d by member companies who were a d v i s o r s t o GRI, 

p l u s GRI s t a f f , ICF was s e l e c t e d t o conduct t h a t r e s e r v o i r 

e n g i n e e r i n g s t u d y . 

When t h e o v e r a l l s t u d y was p u t t o g e t h e r w i t h 

t h e Coalbed Methane Committee, GRI a l r e a d y had ICF on 

board and proposed t o t h e s t e e r i n g committee t h a t we use 

ICF because we a l r e a d y had e x i s t i n g c o n t r a c t s i n p l a c e , 

and t h a t would a l l o w us t o g e t t h e s t u d y underway i n a 

much more t i m e l y f a s h i o n t h a n i f we had t o go o u t and 

c o n t r a c t w i t h a new o r g a n i z a t i o n . 

Q. I n o t h e r words, ICF had some f a m i l i a r i t y w i t h 

what was g o i n g on here i n t h e f i r s t p l a c e ; i s t h a t 

c o r r e c t ? 

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

Q. Now, we've t a l k e d a l i t t l e b i t about t h e st u d y 

s t r u c t u r e . L e t me ag a i n ask you t o go i n t o a l i t t l e more 

d e t a i l as t o t h e r o l e GRI p l a y e d i n i t s k i n d o f 

m u l t i e n t i t y s t r u c t u r e . What was GRI's r o l e i n t h a t ? 

A. GRI's r o l e was p r i m a r i l y t o t r y t o p r o v i d e 

d i r e c t i o n , d i r e c t c o n t a c t w i t h t h e c o n t r a c t o r as t h e stu d y 
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was being conducted, and also t o operate w i t h i n the group 

of producers who had widely d i v e r g i n g i n t e r e s t s and t r y t o 

provide a balance t o make sure a l l those i n t e r e s t s were 

addressed w i t h i n t h i s study. 

Q. GRI has no s p e c i f i c economic i n t e r e s t i n t h i s 

type of a c t i v i t y , does i t ? Production, f o r example? 

A. No. GRI has no production a c t i v i t y i n the 

San Juan Basin a t a l l . Our only i n t e r e s t s were t o t r y t o 

provide a b e t t e r s c i e n t i f i c understanding of what the 

c o n t r o l l i n g production mechanisms are f o r coalbed methane 

r e s e r v o i r s . 

Q. Would you j u s t b r i e f l y discuss what the r o l e of 

Ernie Busch from the OCD and Mark Weems from the Colorado 

O i l and Gas Conservation Commission was i n context of the 

study? 

A. Mr. Busch and Mr. Weems provided an important 

r o l e i n t h a t they were the two i n d i v i d u a l s who had the 

best understanding of what kinds of i n f o r m a t i o n would be 

u s e f u l t o the commissions f o r e v a l u a t i n g spacing issues, 

and they were p r o v i d i n g t h a t k i n d of d i r e c t i n p u t t o the 

committee so t h a t we could focus the problem and come up 

w i t h the r i g h t types of i n f o r m a t i o n t h a t would be u s e f u l 

t o the commission. 

Q. And those g u i d e l i n e s are i n f a c t what Mr. Busch 

presented, I t h i n k , as p a r t of h i s E x h i b i t G, Part 2; i s 
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t h a t c o r r e c t ? 

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

Q. Now, obviously one of the major concerns i n 

e v a l u a t i n g some of the questions i n v o l v e d i s economics. 

How were they considered i n t h i s study? 

A. Economics were not used i n t h i s study. 

I n i t i a l l y , as the study progressed, we took a b r i e f look 

at economics, and we recognized t h a t each company involved 

i n t h i s work had t h e i r own separate set of economics t h a t 

v a r i e d considerably from company t o company, and t h a t i t 

was not a p p r o p r i a t e f o r the study committee t o t r y t o 

address economics d i r e c t l y , but r a t h e r t o provide the — 

what t h i s study should do i s provide t e c h n i c a l data which 

then i n d i v i d u a l companies could take and examine and apply 

t h e i r own economic framework t o . 

Q. So by b r i n g i n g GRI i n the p i c t u r e and by having 

the s t a t e commissions involved i n k i n d of o v e r s i g h t , would 

i t be f a i r t o say t h a t t h a t provided some guidance t o 

ensure t h a t the research work t h a t ICF performed was 

s c i e n t i f i c a l l y sound and o b j e c t i v e and d i r e c t e d towards 

the task, the charge of the Coalbed Methane Committee? 

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

Q. Now, we can get t o the fun p a r t of t h i s , 

Mr. McBane. Would you please describe or t e l l the 

Examiner very b r i e f l y what conclusions were reached as a 
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r e s u l t of the study? 

A. The conclusions reached as a r e s u l t of t h i s 

study — 

Q. Where can they be found f i r s t ? Are they i n the 

repo r t ? 

A. -- can be found i n the r e p o r t on page 2 of the 

i n t r o d u c t i o n , s t a r t i n g where i t says, "Summary and 

Conclusions" on page 2, and then going on t o page 3. 

Q. And I don't b e l i e v e i t i s necessary t o a c t u a l l y 

read those conclusions i n t o the record, but can you j u s t , 

again, bearing i n mind t h a t the purpose of t h i s hearing i s 

to e s t a b l i s h r u l e s f o r operations of the pool i n 

New Mexico, can you j u s t summarize those conclusions as 

they are r e l e v a n t t o t h a t issue? 

A. Right. The f i r s t was t h a t the c u r r e n t 

temporary spacing r u l e s provide an appr o p r i a t e basis f o r 

e v a l u a t i n g the F r u i t l a n d c o a l , but t h a t t h e r e are probably 

l o c a t i o n s i n the pool where r e s e r v o i r c o n d i t i o n s may 

r e q u i r e d i f f e r e n t spacing and t h a t the commission should 

provide every o p p o r t u n i t y f o r a producer t o provide data 

and i n f o r m a t i o n t o request reduced spacing or other 

spacing; and t h i s study has i d e n t i f i e d the key parameters 

which are l i s t e d under t h a t Part A. 

Secondly, t h i s study has i d e n t i f i e d how the gas 

recovery changes as several of the d i f f e r e n t parameters 
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e i t h e r increase or decrease. T h i r d l y , there are some 

suggestions t h a t w e l l i n t e r f e r e n c e may play a d i f f e r e n t 

r o l e i n a coalbed methane r e s e r v o i r than i t does a 

conventional r e s e r v o i r , and t h a t on an i n d i v i d u a l case 

basis, you may wish t o consider i n t e r f e r e n c e i n $ 

d i f f e r e n t l i g h t than i t what i t might be considered i n a 

conventional r e s e r v o i r . 

Then f i n a l l y , the s e l e c t i o n of the spacing i s a 

f u n c t i o n of both r e s e r v o i r performance and economic 

c o n s i d e r a t i o n s ; and whi l e t h i s has not d e a l t w i t h the 

economic c o n s i d e r a t i o n s , those also must be considered 

when con s i d e r i n g spacing issues. 

Q. Now, Mr. McBane, i s i t safe t o say t h a t these 

conclusions as contained on pages 2 and 3 of E x h i b i t A 

are, i n f a c t , the conclusions of the study committee based 

upon the research done by ICF, t h a t ICF a c t u a l l y d i d not 

make the conclusions, but r a t h e r presented the i n f o r m a t i o n 

t o the committee, adopted these conclusions through the 

procedures established? 

A. That i s c o r r e c t . This i s a set of conclusions 

which represent the consensus of the committee in v o l v e d i n 

the study. 

Q. Now, does the Coalbed Methane Committee have 

witnesses who w i l l a c t u a l l y t e s t i f y as t o t h a t i n f o r m a t i o n 

t h a t i n f a c t went i n t o the process -- the process| and the 

. . j 
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i n f o r m a t i o n t h a t was p r o v i d e d t o t h e committee and how i t 

g o t t h e r e so t h a t — i n o r d e r t o d e t e r m i n e f o r t h e 

committee t o make these c o n c l u s i o n s ? 

A. Ah — 

Q. Would you l i k e me t o rephra s e t h a t ? 

A. Yeah, a c t u a l l y . I t h i n k I would. 

Q. I'm a s k i n g you i f -- you have t e s t i f i e d as t o 

th e c o n c l u s i o n s adopted by t h e committee. What I'm a s k i n g 

you i s now, i s t h e r e a n o t h e r w i t n e s s o r w i t n e s s e s who w i l l 

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

done upon which t h e s e c o n c l u s i o n s a re based? 

A. Yes, t h e r e are two o t h e r w i t n e s s e s who w i l l 

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

r e p o r t . 

MR. STOVALL: I have no f u r t h e r q u e s t i o n s o f 

Mr. McBane. 

EXAMINER CATANACH: Are t h e r e any q u e s t i o n s o f t h i s 

w i t n e s s ? 

(No response.) 

MR. STOVALL: Next, now I would l i k e t o c a l l Mr. John 

McElhiney. 

JOHN EDWARD McELHINEY, 

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

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

DIRECT EXAMINATION 
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BY MR. STOVALL: 

Q. Would you please s t a t e your name and place of 

residence? 

A. Yes, John Edward McElhiney, and I l i v e i n 

Denver, Colorado. 

Q. Where are you employed and i n what capacity? 

A. I work f o r ICF Resources, Incorporated, and I 

am v i c e p r e s i d e n t of the Denver o f f i c e . 

Q. Have you ever t e s t i f i e d here before the OCD? 

A. No. 

Q. Before we go any f u r t h e r , Mr. McElhiney, I 

would suggest, Mr. Examiner, t h a t we are now going t o be 

making g r e a t e r use of the overhead and e x h i b i t s , and you 

are l i k e l y t o be able t o hear a l o t more i f you'd l i k e t o 

move down w i t h us. Perhaps you could see what's 

going on. 

EXAMINER CATANACH: Let's take a short break. 

(At 9:40 a.m. a recess was taken.) 

Q. (By Mr. S t o v a l l ) Mr. McElhiney, I t h i n k before 

we took the break and ever y t h i n g , I t h i n k we found out who 

you were, where you l i v e d and where you worked, and t h a t 

you've never t e s t i f i e d here before. 

Would you please t e l l the Examiner and those 

gathered here your educational background? 

A. Yes. I have a bachelor's and a master's degree 
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i n chemical engineering from the U n i v e r s i t y of Kansas and 

a Ph.D. i n chemical engineering from the U n i v e r s i t y of 

Mi s s o u r i . 

Q. And would you describe your r e l e v a n t work 

experience t h a t q u a l i f i e s you t o perform t h i s type of 

study since college? 

A. I n the r e s e r v o i r s i m u l a t i o n area, the r e l e v a n t 

work experience includes a s t i n t w i t h Marathon O i l 

Company's research labs i n Denver between 1969 and 1977, 

and then c o n s u l t i n g experience w i t h Intercomp Research 

Development and engineering which l a t e r become S c i e n t i f i c 

Software Intercomp. 

From 1977 u n t i l 1988 and the c u r r e n t work 

experience t h a t I have w i t h ICF since August of 1988, I 

have been a c t i v e l y i n v o l v e d i n r e s e r v o i r s i m u l a t i o n . 

During t h a t p e r i o d and my f i r s t exposure t o coalbed 

methane was i n the l a t e 1970s i n a study t h a t Intercomp 

performed f o r Jim Walters Resources at the Brookwood Mine 

I n Alabama. 

Q. Now, what has been the r o l e t h a t ICF Resources 

has had i n r e l a t i o n t o the coalbed methane committee? 

A. ICF Resources served as c o n t r a c t o r t o the Gas 

Research I n s t i t u t e as t h e i r r e s e r v o i r engineering 

co n s u l t a n t i n coalbed methane, and as such served the 

Coalbed Methane Committee i n much the same way. We had 
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r e l e v a n t r e s e r v o i r engineering and g e o l o g i c a l experience 

i n coalbed methane from our p r i o r a s s o c i a t i o n s w i t h the 

Gas Research I n s t i t u t e , which we were ready t o apply t o 

the San Juan Basin. We also had a r e s e r v o i r s i m u l a t i o n 

model which was a v a i l a b l e f o r use i n t h i s study, so we 

were prepared t o accept t h i s charge. 

Q. Then s p e c i f i c a l l y how d i d ICF become invo l v e d 

i n the p r o j e c t ? 

A. I b e l i e v e Rich McBane c a l l e d a f t e r he had 

discussions w i t h the Coalbed Methane Committee and asked 

us i f we could prepare some k i n d of proposal t h a t the 

Coalbed Methane Committee could examine and see i f i t 

contained the elements of the study t h a t seemed t o make 

sense t o them, and we prepared t h a t proposal and sent i t 

along t o Rich, and he t r a n s m i t t e d i t t o the committee 

i t s e l f . 

Q. Then d i d you a c t u a l l y meet w i t h the committee 

i t s e l f before you were r e t a i n e d t o perform t h i s p a r t i c u l a r 

c o ntract? 

A. Yes. I t h i n k we had e i t h e r one or two meetings 

w i t h the committee i t s e l f before we were a c t u a l l y 

r e t a i n e d . There was a p e r i o d of time when the money was 

being r a i s e d from the p a r t i c i p a n t s t h a t we were discussing 

the matter w i t h the committee, and a t t h a t time i t wasn't 

an absolute surety t h a t the study would go ahead, but once 
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enough companies responded, we commenced the work. 

Q. I heard Mr. Busch and Mr. McBane t e s t i f y t h a t , 

i n f a c t , the study was funded — the m a j o r i t y of the funds 

a c t u a l l y came from GRI w i t h about $130,000, $140,000 

provided by i n d i v i d u a l companies. ICF i s — Who has ICF 

a c t u a l l y got a c o n t r a c t with? Who w r i t e s the checks t o 

ICF? 

A. The Gas Research I n s t i t u t e . 

Q. And does ICF have any c o n t r a c t w i t h any 

i n d i v i d u a l companies invo l v e d w i t h respect t o the coalbed 

methane study? 

A. No. 

Q. As a con s u l t a n t , was ICF h i r e d t o do -- t o 

advocate any p o s i t i o n ? Were you asked t o support any 

p a r t i c u l a r p o s i t i o n ? 

A. No. We were obtained or r e t a i n e d t o do the 

best, o b j e c t i v e , s c i e n t i f i c piece of work t h a t we could 

do. 

Q. More s p e c i f i c a l l y , what was ICF h i r e d t o do? 

A. Well, the Gas Research I n s t i t u t e had an agenda 

of t r y i n g t o determine, kind of an ongoing agenda, I guess 

you'd say, over the years, t o t r y t o determine those 

r e s e r v o i r parameters t h a t best c h a r a c t e r i z e d coalbeds; and 

the committee wanted t o i n v e s t i g a t e , b a s i c a l l y , how those 

parameters a f f e c t e d the performance of coalbed methane 
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w e l l s , and so the two kind of seemed t o be a f i t , and we 

were r e t a i n e d t o perform t h a t i n v e s t i g a t i o n . 

Q. What was your i n d i v i d u a l p a r t i c i p a t i o n i n the 

ac t u a l research and study i t s e l f ? 

A. Well, I'm, I guess, the person at ICF t h a t i s 

responsible f o r ICF's performance. I p a r t i c i p a t e d a t 

d i f f e r e n t l e v e l s and d i f f e r e n t segments of the study, but 

i t ' s b a s i c a l l y my r e s p o n s i b i l i t y t o see t h a t the work got 

propor t i o n e d among our s t a f f members p r o p e r l y and t h a t the 

work got done on time. 

Q. And who else — who were the other researchers 

mainly i n v o l v e d i n the study? Can you t e l l us who else 

worked on i t ? 

A. Yes, there were a number of other people on our 

s t a f f t h a t p a r t i c i p a t e d i n one way or another. However, 

the other — the two other i n d i v i d u a l s who had the main 

impact on t h i s study from ICF Resources s t a f f were George 

Paul and Genevieve Young i n our Denver o f f i c e . 

Q. You were a l l i n the o f f i c e , and you a l l worked 

together t o accomplish t h i s ? 

A. That's c o r r e c t , sharing d u t i e s , you know, on 

vario u s aspects of the study. 

Q. And d i d you meet w i t h the committee from time 

t o time. Have we t a l k e d about the study committee or the 

s t e e r i n g committee? What was your r e l a t i o n s h i p w i t h 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

42 

e i t h e r o f t h o s e committees? 

A. Our methodology was b a s i c a l l y t o p e r f o r m a 

segment o f t h e st u d y and t h e n r e p o r t r e s u l t s t o t h e 

s t e e r i n g committee, i f you w i l l . And I would say, we must 

have had over a 16-month p e r i o d , p r o b a b l y e i g h t o r t e n 

d i f f e r e n t m e e tings, so about every s i x t o e i g h t weeks, 

maybe a l i t t l e l e s s , i n some cases, maybe a l i t t l e more i n 

o t h e r s , was about t h e fre q u e n c y on which we met. 

Q. Now, has ICF a c t u a l l y p r e p a r e d f o r t h e Coalbed 

Methane Committee an e x h i b i t t o be p r e s e n t e d t o t h e O i l 

C o n s e r v a t i o n D i v i s i o n as p a r t o f t h i s case? 

A. Yes. I t h i n k you i d e n t i f i e d i t e a r l i e r as 

E x h i b i t A. I t ' s t h i s r e p o r t , i t s a s s o c i a t e d map pack e t 

and a few o f t h e l o o s e l e a f pages t h a t were handed o u t t h i s 

morning. 

MR. STOVALL: A t t h i s t i m e Mr. Examiner, I would l i k e 

t o o f f e r Mr. McElhiney as an e x p e r t i n t h e r e s e r v o i r 

m o d e l i n g , r e s e r v o i r performance r e s e a r c h . 

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

Q. (By Mr. S t o v a l l ) Now, i t ' s c o r r e c t t h a t you 

and t h e f o l l o w i n g w i t n e s s w i l l be r e f e r r i n g more 

e x t e n s i v e l y t o E x h i b i t A t h a n we've used i t up t o t h i s 

p o i n t ; i s t h a t c o r r e c t ? 

A. Yes. 

Q. Would you j u s t d e s c r i b e how t h i s E x h i b i t A — 
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and what we're c a l l i n g E x h i b i t A i s both booklets — how 

t h a t ' s l a i d out and the o r g a n i z a t i o n of i t so as the 

people are f o l l o w i n g the testimony, they can understand 

the answers? 

A. Yes. I f you'd t u r n t o the i n t r o d u c t i o n or the 

o u t l i n e f o r the p r e s e n t a t i o n , which i s on the screen 

before you, i t ' s l i s t e d on page I of your r e p o r t , i t ' s 

b a s i c a l l y organized i n three s e c t i o n s : Kind of a study 

overview and conclusions s e c t i o n , which Rich McBane has 

already r e f e r r e d t o i n h i s testimony; a t e c h n i c a l approach 

s e c t i o n , which includes the study methodology, the model 

v a l i d a t i o n , the 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 and the 

s e n s i t i v i t y analyses. I n other words, a d e s c r i p t i o n of 

how we went about the study, which I w i l l be t e s t i f y i n g 

t o . 

And f i n a l l y a discussion of the study r e s u l t s , 

which includes h i s t o r y matches of the Cedar H i l l and 

T i f f a n y f i e l d areas and the s e n s i t i v i t y a n a l y s i s work t h a t 

we d i d f o r the Areas 1, 2 and 3, which Mr. McBane r e f e r r e d 

t o e a r l i e r . Those w i l l be t e s t i f i e d t o by Ms. Young. 

Q. And when we r e f e r -- I t h i n k I noted before 

t h a t when we r e f e r t o e x h i b i t numbers, those are a c t u a l l y 

the numbers labeled at the top of the page behind the tab 

c a l l " E x h i b i t s " ? 

A. Yes, ther e i s , t h a t ' s c o r r e c t . Right behind 
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the tab c a l l e d " E x h i b i t s , " there i s a l i s t of the e x h i b i t s 

b a s i c a l l y t h a t break down i n t o these v a r i o u s sections t h a t 

I j u s t described, and they're l i s t e d t h e r e i n appr o p r i a t e 

order from the i n t r o d u c t i o n and t e c h n i c a l approach t o the 

s e n s i t i v i t y a n a l y s i s f o r Area 3. 

Q. And then behind those pages are -- f o l l o w i n g 

t h a t o u t l i n e and breakdown of the a c t u a l i d e n t i f i c a t i o n of 

the i n d i v i d u a l e x h i b i t s w i t h i n each of those? 

A. Yes. That's c o r r e c t . For instance, the 

E x h i b i t s 1 through 15 f o r the i n t r o d u c t i o n and t e c h n i c a l 

approach are shown i n d i v i d u a l l y by t h e i r t i t l e s on a 

separate page, the d e s c r i p t i o n of the e x h i b i t s w i t h a 

h i s t o r y match on another set of pages and so on. 

Q. Was E x h i b i t A, t h i s packet, prepared by you or 

under your su p e r v i s i o n as the person responsible a t ICF? 

A. Yes, i t was. 

MR. STOVALL: Mr. Examiner, I'm going t o o f f e r 

E x h i b i t A at t h i s time as an e x h i b i t i n t h i s case and get 

t h a t d e t a i l out of the way. 

EXAMINER CATANACH: E x h i b i t A w i l l be admitted as 

evidence i n the case. 

(CMC E x h i b i t A was 

admitted i n t o evidence.) 

Q. (By Mr. S t o v a l l ) Mr. McElhiney, are you 

prepared a t t h i s time as repr e s e n t i n g ICF t o make a 
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recommendation of the proper spacing f o r the pool? 

A. No. 

Q. Now, you've heard Mr. McBane's testimony about 

the conclusions which are included i n t h i s volume, which 

we have j u s t discussed. How can t h i s r e p o r t be u s e f u l t o 

the O i l Conservation D i v i s i o n and Colorado O i l and Gas 

Conservation Commission t o e s t a b l i s h o p e r a t i n g r u l e s f o r 

the pool? 

A. Well, I t h i n k the broad scope of the conclusion 

t h a t we would l i k e t o leave the commission w i t h i s the 

f a c t t h a t production of coalbed methane w e l l s i s h i g h l y 

dependent upon the 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 of each 

s p e c i f i c s i t e i n the San Juan Basin, and whether we choose 

t o speak of the areas as 1, 2 and 3, or however we choose 

t o c a t e g o r i z e them today, there i s enough v a r i a t i o n i n the 

key parameters t h a t c o n t r o l the performance of coalbed 

methane w e l l s , t h a t one r e a l l y has t o look a t the 

s i t e - s p e c i f i c r e s e r v o i r parameters which have an e f f e c t on 

t h i s p r o d u c t i o n . 

We have studied them, subsets 2 and subsets 3 

p r e v i o u s l y c h a r a c t e r i z e d by the Bureau of Economic Geology 

f o r the Gas Research I n s t i t u t e i n t h a t f a s h i o n , and i t 

made l o g i c a l sense t o proceed t h a t way. However, as 

Mr. McBane t e s t i f i e d e a r l i e r , there are some s i m i l a r i t i e s 

between Areas 1, 2 and 3. There are some d i s s i m i l a r i t i e s 
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between Areas 1, 2 and 3. 

I t may be t h a t d i f f e r e n t spacings might be 

app r o p r i a t e , depending upon the r e s e r v o i r parameters a t 

any s p e c i f i c s i t e i n any p a r t i c u l a r area t h a t would 

r e q u i r e a d i f f e r e n t spacing w i t h i n one of these areas. 

And w i t h i n t h a t broad backdrop, what we t r i e d 

t o do, and we took a r e s e r v o i r s i m u l a t i o n approach, was t o 

f i r s t v a l i d a t e the sim u l a t o r by various means; and then 

having i t v a l i d a t e d and c a l i b r a t e d t o f i e l d h i s t o r y 

performance, we performed s e n s i t i v i t y s tudies f o r these 

three areas which we hope w i l l be h e l p f u l t o the 

commission i n p r o v i d i n g an umbrella of the various 

combinations of parameters which could be a t play i n any 

one of the three areas i n the San Juan Basin w i t h the 

performance or production of w e l l s associated w i t h those 

parameters i n such a way t h a t the commission could look 

back l a t e r on and determine i f an a p p l i c a n t brought 

c e r t a i n s i t e - s p e c i f i c r e s e r v o i r parameters t o a hearing, 

whether or not there i s some guidance here as t o what a 

w e l l might perform l i k e on a 160 or a 320 i n one of those 

three s e n s i t i v i t y a n a l y s i s r e s u l t s . 

Q. I n other words, wh i l e the r e p o r t doesn't make 

recommendations, i f an operator comes w i t h a s p e c i f i c 

recommendation, t h i s r e p o r t gives the OCD some way t o t e s t 

the premises on which the operator had made t h a t 
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recommendation; i s t h a t c o r r e c t ? 

A. That i s c o r r e c t . And what's v e r y i m p o r t a n t , 

and Mr. McBane touched on t h i s , i s t h a t each o p e r a t o r i s 

g o i n g t o have d i f f e r e n t s e t o f economics t h a n p r o b a b l y 

e v e r y o t h e r o p e r a t o r , and t h e economics i n and o f 

themselves, combined w i t h t h e s e r e s u l t s i n t h i s r e p o r t , 

you know, w i l l suggest on a s i t e s p e c i f i c b a s i s what t h e 

a p p r o p r i a t e s p a c i n g i s , and economics was n o t i n c l u d e d i n 

t h i s r e p o r t , so t h a t i s a d e t a i l l e f t t o t h e o p e r a t o r 

w i t h i n t h e s t r u c t u r e o f t h i s methodology and h i s own 

economics t o come b e f o r e t h e commission and p r e s e n t h i s 

own case. 

Q. Now, Mr. McElhiney, I mean what -- why make 

t h i s k i n d o f a n a l y s i s i n t h e co a l b e d methane? I s coalbed 

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

forms o f gas p r o d u c t i o n ? 

A. Yes. There are two o r t h r e e t h i n g s t h a t are 

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

coal b e d methane t h a t a r e somewhat d i f f e r e n t from 

c o n v e n t i o n a l r e s e r v o i r s . 

Q. Can you d e s c r i b e t h o s e , please? 

A. Yes. I f I c o u l d have E x h i b i t 2, p l e a s e , I 

would l i k e t o c o n t r a s t t h e performance o f a c o n v e n t i o n a l 

gas w e l l , t h e gas r a t e and what we would t e r m t h e 

c o n v e n t i o n a l c u r v e f o r gas r a t e . 
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Q. Let me stop you r i g h t here before we go on t o 

the d e t a i l s . When you r e f e r t o E x h i b i t 2, the E x h i b i t 2 

which i s a c t u a l l y bound i n the volume i s not c o r r e c t ; i s 

t h a t r i g h t ? I s t h a t a replacement E x h i b i t 2, which was 

handed out? 

A. That's r i g h t . We handed out a separate page. 

You should d i s c a r d the one t h a t ' s bound i n the book, and 

when you have an o p p o r t u n i t y , t o rebind the page which we 

passed out. 

Q. And the a c t u a l E x h i b i t 2, the d i f f e r e n c e i s i n 

the conventional d e c l i n e , t h a t i t doesn't have the l i t t l e 

hump a t the top, so you can know which one i s c o r r e c t . 

A. Right. Normally, f o r a conventional gas 

system, the f l o o r space i s f i l l e d w i t h gas w i t h very 

l i t t l e mobile water present, so the i n i t i a l r a t e t h a t one 

experiences i n a conventional gas r e s e r v o i r i s 

demonstrated by the top f i g u r e i s u s u a l l y the highest r a t e 

seen d u r i n g the course of production f o r a conventional 

gas w e l l ; but i n coalbed methane, a t l e a s t i n the 

c l a s s i c a l case, the coal c l e a t s are satura t e d w i t h water 

and the r e i s no fr e e gas s a t u r a t i o n , and we must pump some 

of the water from the c l e a t s i n order t o get desorption 

of the gas from the co a l , so we have what's r e f e r r e d t o i n 

coalbed business as the s o r t of negative d e c l i n e p e r i o d 

here on the i n c l i n i n g p o r t i o n of the curve. 
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Now, I should p o i n t out t h a t there's a l i t t l e 

hump on t h i s lower graph which comes very e a r l y i n time 

and i n many cases i s not seen. I t represents, b a s i c a l l y , 

e a r l y de-gasing of coal i n the near wellbore v i c i n i t y f o r 

coalbeds t h a t are on pump, or f o r very f a s t s o r p t i o n 

times, one may or may not see t h a t i n i t i a l spot. They may 

j u s t see a smooth curve r i s i n g from zero t o some maximum 

peak, and f i n a l l y f a l l i n g o f f i n a d e c l i n e t h a t looks more 

l i k e the conventional gas w e l l . 

Now, i f we could have E x h i b i t 3. The gas i s 

held only i n place on the coal by a process c a l l e d 

" s o r p t i o n , " s o r p t i o n being both the processes of 

absorption and des o r p t i o n ; and what's depicted here i s 

what we accept i n the coalbed business as being a Langmuir 

isotherm. 

Y o u ' l l n o t i c e t h a t the gas content of the coal 

i n standard cubic f e e t per ton i s presented on the 

v e r t i c a l a x i s , and the r e s e r v o i r pressure i n psia i s 

presented on the h o r i z o n t a l access. 

So i f we took a r e s e r v o i r i n the neighborhood 

of 1900 pounds on t h i s s l i d e , we might c a l c u l a t e t h a t 

Coal A, which i s shown here on the curve, we would r e f e r 

t o i t as a coal which i s completely s a t u r a t e d . I n other 

words, t h a t ' s the t o t a l capacity of gas t h a t Coal A could 

hold a t 1900 pounds, and i t i s r i g h t on the desorption 
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i s o t h e r m . 

Now, as p r e s s u r e i s reduced i n t h e i r w e l l b o r e 

v i c i n i t y , we work our way down t h e i s o t h e r m from r i g h t t o 

l e f t , r e l e a s i n g gas between t h e h i g h p o i n t o f about 600 

s t a n d a r d c u b i c f e e t per t o n here t o l o w e r v a l u e s . I t i s 

p o s s i b l e i n some c o a l s t o have them be u n d e r s a t u r a t e d . I n 

o t h e r words, a t t h e i r i n i t i a l p r e s s u r e o f 1900 pounds, 

Coal B m i g h t n o t be found on t h e s o r p t i o n i s o t h e r m , and 

we'd r e f e r t o i t as an u n d e r - s a t u r a t e d c o a l . 

I f we c o u l d l o o k a t E x h i b i t 4, t h e n , we mi g h t 

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

u n d e r - s a t u r a t e d c o a l . You can now see t h a t a t 1900 

pounds, Coal A h a v i n g an i n i t i a l gas c o n t e n t o f 600 

s t a n d a r d c u b i c f e e t per t o n be g i n s a t t h a t p o i n t , 

r e l e a s i n g gas, w h i l e Coal B a t some l e s s e r gas c o n t e n t o f 

about 450 s t a n d a r d c u b i c f e e t per t o n , t h a t p a r t i c u l a r 

c o a l b e d w e l l would have t o be pumped down t o 900 pounds 

per square i n c h p r e s s u r e b e f o r e t h e d e s o r p t i o n p r e s s u r e 

was reached on t h e i s o t h e r m . 

And so you might pump w a t e r f o r a p e r i o d 

w i t h o u t s e e i n g v e r y much o r any gas. There m i g h t be some 

s o l u t i o n gas i n t h e water a t t h a t p o i n t , b u t t h e gas would 

n o t be t r u l y r e l e a s e d from t h e i s o t h e r m u n t i l you reached 

900 pounds, and t h e i m p l i c a t i o n s o f t h i s , o f cou r s e , are 

b o t h i m p o r t a n t f o r r e s e r v e c a l c u l a t i o n s and how much gas 
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-- or research c a l c u l a t i o n s , excuse me, of how much gas i s 

i n place, and coupled together w i t h the physics t h i s k i n d 

of d e s o r p t i o n isotherm would help one c a l c u l a t e the ac t u a l 

reserves of the w e l l . 

Q. Let me j u s t ask you a t t h i s p o i n t , what's the 

s i g n i f i c a n c e of t h a t i n terms of spacing, p r o d u c t i o n , et 

cetera? How does t h a t d i s t i n g u i s h methane produ c t i o n from 

coalbed methane production from conventional gas 

production? 

A. Well, the major mechanism here, of course, i s 

pressure lowering, and i t works i n a d i f f e r e n t way, as you 

can see, f o r coalbeds than i t does f o r conventional 

resources. And the w e l l r e a l l y s t a r t s out i n the c l a s s i c 

sense as a water w e l l , and l a t e r becomes a gas w e l l ; 

whereas, i n a conventional sense, i t ' s always a gas w e l l 

from beginning t o end. 

I f we could t u r n , then, t o E x h i b i t 5, we can 

see p o s s i b l y some of the i m p l i c a t i o n s of spacing, which i s 

p a r t of the subject we're t r y i n g t o discuss today, and 

y o u ' l l n o t i c e t h a t what we have p l o t t e d here on the top i s 

a gas r a t e on the v e r t i c a l axis versus time on the 

h o r i z o n t a l i n the top f i g u r e , and on the bottom f i g u r e a 

water r a t e versus time, and you can see t h a t f o r t h i s 

w e l l , the water r a t e s are represented as a pump-down 

schedule. 
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I n other words, as we begin t o remove the water 

head from the w e l l , the water r a t e r i s e s t o a c e r t a i n 

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

corresponding path; and you can see the associated 

behaviors between a 160-, a 320- and a 640-acre w e l l i n 

s o r t of schematic k i n d of way, both f o r the gas production 

and the water production. 

So we see t h a t the gas production peaks as the 

water production i s being lowered, and i t ' s due t o t h i s 

r e l a t i v e p e r m e a b i l i t y e f f e c t on d i f f e r e n t w e l l spacings 

t h a t causes the peaking e f f e c t s of a gas produc t i o n curve 

t o occur a t separate times. 

Y o u ' l l n o t i c e here t h a t the 160 peaks f i r s t , 

the 320 peaks second, and the 640-acre spaced w e l l peaks 

t h i r d . This i s because the way these w e l l s are behaving 

on confined spacings, i t takes a wh i l e f o r the pressure 

t r a n s i e n t t o reach the boundary c o n d i t i o n i n the w e l l t o 

respond. 

Q. What does t h a t have t o do w i t h spacing? How do 

you use t h a t i n f o r m a t i o n t o approach a spacing question? 

A. Well, you have t o have some ki n d of a 

mechanical way of c a l c u l a t i n g a l l t h i s , and we used a 

r e s e r v o i r s i m u l a t o r t o help us understand how a l l t h i s 

data worked together and complimented i t s e l f so t h a t we 

had a co n s i s t e n t method f o r making the c a l c u l a t i o n s , so we 
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i n p u t a l l the data i n t o a r e s e r v o i r s i m u l a t o r and l e t i t 

help make those decisions f o r us. 

Q. Let me back you up and make sure I understand 

what you're saying here. I as a lawyer who r e a l l y doesn't 

have any idea about n a t u r a l gas except t o t u r n on my 

stove, what I do understand i s t h a t when you produce gas 

i n a conventional sense, what you want, your o b j e c t i v e i n 

s e t t i n g spacing i s t o t r y t o get w e l l s where the pressure 

i n f l u e n c e , i f you w i l l , one doesn't cross over t o the 

other; i s t h a t c o r r e c t ? 

A. Yes. You're r e f e r r i n g t o an e f f e c t c a l l e d 

" i n t e r f e r e n c e e f f e c t . " I t h i n k maybe i f we could look at 

E x h i b i t 6, we might be able t o see how t h a t works. Now, 

the top p a r t of E x h i b i t 6 shows two w e l l s side by si d e ; 

more a p p r o p r i a t e l y t h i s f i g u r e might show a s i n g l e w e l l 

w i t h f o u r neighbors, one on each side of i t , so t h a t i t ' s 

a t o t a l l y confined w e l l . 

Now, i n the cross s e c t i o n below we've attempted 

t o show pressure as a f u n c t i o n of the cross s e c t i o n across 

these two w e l l spacings, and we've showed a top f i g u r e 

where the gas r a t e i s zero. Y o u ' l l n o t i c e t h a t the dotted 

l i n e across the top of the f i g u r e i s a t i t s maximum l e v e l . 

R e f e r r i n g back t o the previous s l i d e , d u r i n g 

the gas r a t e increase or the negative i n c l i n e p e r i o d i n 

the second cross s e c t i o n down, y o u ' l l see t h a t when gas 
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r a t e i s i n c r e a s i n g , the two pressure p r o f i l e s from the 

w e l l s may have a c t u a l l y i n t e r f e r e d w i t h one another 

because r i g h t a t the drainage boundary of the two w e l l s 

there's a s l i g h t depression i n the pressure contour. 

And l o o k i n g even f u r t h e r down a t the t h i r d 

cross s e c t i o n , y o u ' l l n o t i c e t h a t t h e r e i s more 

i n t e r f e r e n c e . Now, the reason i n t e r f e r e n c e can be u s e f u l 

i n coalbed methane i s t h a t t h i s i n t e r a c t i o n helps t o lower 

the pressure i n the inner w e l l d istance, which would be 

the damages halfway between these two w e l l s . 

And i f you never — i f the w e l l never 

experiences any pressure r e d u c t i o n a t i t s radius of 

drainage, there w i l l never be any gas released from the 

desorption isotherm near i t s radius of drainage. So i n 

t h i s p a r t i c u l a r case, we want t o make sure t h a t we get the 

pressure lowered t o capture as much of the resource as 

po s s i b l e . 

So these four p i c t u r e s w i t h gas r a t e increase 

and gas r a t e peaking and gas r a t e d e c l i n i n g may be 

exaggerated a l i t t l e b i t , but we're t r y i n g t o get across 

the idea t h a t w h i l e i n t e r f e r e n c e has normally and 

h i s t o r i c a l l y experienced k i n d of a negative connotation 

w i t h regard t o conventional gas w e l l s , there might be some 

b e n e f i c i a l e f f e c t s from i n t e r f e r e n c e i n coalbed w e l l s , and 

we j u s t a t t h i s p o i n t don't know how much t h a t might be. 
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Some people t h i n k t h a t t h i s e f f e c t i s merely an 

a c c e l e r a t i o n e f f e c t . I n other words, you would s t i l l 

recover the same gas on a l a r g e r spacing, but i t would 

come l a t e r i n time than i t would come a t a smaller 

spacing, but i t wouldn't a f f e c t the recovery as much. 

Other people b e l i e v e t h a t the best way t o guarantee t h a t 

recovery w i l l be high and t r u l y b e l i e v e t h a t recovery, a t 

l e a s t i n the p r a c t i c a l time l i m i t s of 25 or 30 years, i s 

t o have, perhaps, some i n t e r f e r e n c e . 

And I must, you know, cau t i o n you t h a t t h i s 

testimony i s based on the t h e o r e t i c a l aspects of r e s e r v o i r 

s i m u l a t i o n . I t ' s not combined w i t h any economics. While 

i n t e r f e r e n c e here could have some small, b e n e f i c i a l 

e f f e c t s , i t might be t h a t when you combine economics w i t h 

those e f f e c t s , i t might not j u s t i f y d r i l l i n g on a clos e r 

spacing. 

So there are a number of t h i n g s t h a t have t o be 

looked a t , but what we'd l i k e t o have the commission 

understand i s t h a t i n t e r f e r e n c e , as you've p r e v i o u s l y 

thought of i t i n conventional gas production and 

i n t e r f e r e n c e as you t h i n k of i t i n coalbed methane may 

have s l i g h t l y d i f f e r e n t connotations. 

Q. I t h i n k you mentioned e a r l i e r something having 

t o do w i t h r e s e r v o i r modeling i n the context of t h i s 

i n f o r m a t i o n . What i s the s i g n i f i c a n c e of t h i s i n deciding 
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upon the methodology t h a t ICF used t o do t h i s e v a l u a t i o n 

i n t h i s s p e c i f i c circumstance? 

A. Well, the f i r s t t h i n g we had t o do, of course, 

was t o v e r i f y t h a t the model was a v a l i d t o o l t o use f o r 

t h i s study, and toward t h a t end we d i d two t h i n g s : One — 

Q. Let me back you up f i r s t . Let me ask you and 

make sure I understand c o r r e c t l y what the purpose of 

modeling i s . Can you j u s t t e l l me what i t hopes t o 

accomplish, i n general, the purpose of modeling? 

A. Sure. I n general the purpose of modeling i s t o 

run the "what i f " scenarios before one r e a l l y has t o 

in v e s t a l o t money i n d r i l l i n g up a whole f i e l d . So i f 

you have some i n i t i a l p roduction t h a t you can c a l i b r a t e a 

model w i t h , and you can make some e x t r a p o l a t i o n s using the 

model. You put your data i n . You make those 

e x t r a p o l a t i o n s . You c a l i b r a t e i t t o the h i s t o r i c a l data, 

which i s a very important step because running a model i n 

the absence of any a c t u a l performance data may not give 

you the r e s u l t t h a t you're l o o k i n g f o r ; but then you can 

use t h i s model t o run several performance scenarios at 

d i f f e r e n t spacings, perhaps w i t h d i f f e r e n t v a r i a t i o n s i n 

your r e s e r v o i r parameters t o see how they a f f e c t the 

r e s u l t i n g production of gas and water from the model, and 

you do t h i s very q u i c k l y i n advance of development of the 

whole f i e l d , and you can guide your development a l l the 
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w h i l e , r e t u r n i n g t o r e c a l i b r a t e as more and more 

h i s t o r i c a l i n f o r m a t i o n becomes a v a i l a b l e . 

Q. Now, i f I understand what you've said 

c o r r e c t l y , what you're t e l l i n g me i s t h a t what you t r y t o 

do i s create the r e s e r v o i r i n the computer, i f you w i l l ? 

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

Q. And as you ad j u s t various i n p u t s of data, 

parameters, whatever you want t o c a l l i t , i t causes 

d i f f e r e n t t h i n g s t o happen i n the computer which would 

i n d i c a t e t h a t ' s what would happen i f those same v a r i a b l e s 

vary i n the f i e l d ; i s t h a t c o r r e c t ? 

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

Q. So what the usefulness of modeling — you know, 

I'm t r y i n g t o paraphrase what you're saying here t o make 

sure I understand i t . The usefulness of modeling i s t h a t 

a f t e r i s t h a t you could run d i f f e r e n t combinations of 

v a r i a b l e s and see how they work. 

A. That's c o r r e c t . See what the i n t e r a c t i o n s 

between a l l those v a r i a b l e s are, which i s , you know, a 

r e a l mindful when you're t r y i n g t o do i t w i t h o u t -- you 

know, absent some t o o l which makes a l l those appropriate 

i n t e r a c t i o n s f o r you i n the c o r r e c t mathematical sense. 

Q. And when you take t h a t model t o the f i e l d and 

you a c t u a l l y get r e a l i n f o r m a t i o n from the rock i t s e l f , 

you can go back and say: Okay, t h i s i n f o r m a t i o n -- I ' l l 
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look f o r t h i s combination of i n f o r m a t i o n i n my model, and 

based upon what the model suggested, t h i s i s the k i n d of 

performance I can expect f o r t h i s p a r t i c u l a r l o c a t i o n i n 

the f i e l d ? I mean, i s t h a t a f a i r summation? 

A. Yeah, i t ' s p r e t t y f a i r . You normally have some 

parameters t h a t you know b e t t e r than others, and so 

there's a process. I c a l l i t c a l i b r a t i o n . I t ' s o f t e n 

r e f e r r e d t o as h i s t o r y matching i n which there's some 

v a r i a b l e s t h a t you don't know very w e l l . 

You t r y t o a r r i v e a t a reasonable engineering 

and g e o l o g i c a l approximation of what those v a r i a b l e s are, 

and w i t h i n some reasonable band width of those v a r i a b l e s , 

you t r y t o make the model emulate or mimic the a c t u a l w e l l 

performance i n a way t h a t you can b e l i e v e i t , and you have 

t o apply engineering and g e o l o g i c a l judgment i n t h i s 

c a l i b r a t i o n , i n t h i s h i s t o r y matching exercise; but once 

t h a t ' s done, and you can f e e l comfortable w i t h the t o o l 

t h a t you have, then you can place some r e l i a n c e on i t t o 

fo r e c a s t a t l e a s t f o r short periods i n t o the f u t u r e . 

Q. What are the l i m i t a t i o n s on the usefulness of 

modeling i n p r e d i c t i n g those l o c a l patterns? 

A. Well, the care w i t h which you c o l l e c t the 

r e s e r v o i r data, the number of v a r i a b l e s t h a t you can 

a c t u a l l y measure i n the l a b o r a t o r y or c o l l e c t from the 

logs or get from the t r a n s i e n t t e s t s , anything you can do 
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to e l i m i n a t e an u n c e r t a i n t y by some other means, you 

should d e f i n i t e l y do, so the number of unknowns t h a t are 

l e f t i n the model, you want t o be minimum a t the time 

you're t r y i n g t o do t h i s c a l i b r a t i o n exercise because the 

more v a r i a b l e s t h a t you have t o estimate from your 

judgment, the more l i k e l y you are t o , you know, have some 

d i f f i c u l t i e s i n the f u t u r e i n r e l y i n g upon the performance 

f o r e c a s t of the model. 

Q. Would you please describe how you e s t a b l i s h the 

model? How d i d you p i c k the model t h a t you wanted t o use, 

t h a t ICF wanted t o use, i n t h i s p a r t i c u l a r study? 

A. Well, we had been working w i t h a coalbed model 

t h a t the Gas Research I n s t i t u t e o f f e r e d funding t o us t o 

develop as e a r l y as about 1985 or '86, and we had expanded 

the c a p a b i l i t i e s of t h i s model t o handle m u l t i p l e w e l l s , 

m u l t i p l e coal seams, v a r i a t i o n s i n coal geology and 

s t r u c t u r e i n isopach thickness and s t r u c t u r e tops and so 

on; and we f e l t t h a t t h i s model was a t a mature enough 

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

I t had been used many times f o r s i n g l e w e l l 

s t u d i e s . I t had not been r e a l l y t e s t e d i n a l a r g e way on 

m u l t i p l e w e l l , r e a l case h i s t o r y , but we f e l t i t was ready 

t o do t h a t . 

Q. I s there a name f o r t h i s model? Can you 

i d e n t i f y i t i n any way so we know what you're t a l k i n g 
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about? 

A. The name of t h i s model i s the "COMETPC 3-D," 

standing f o r "coalbed methane on a personal computer i n 

three dimensions," so t h a t ' s the name of the model. 

Q. Now, you've i n d i c a t e d t h a t you had t h i s model, 

t h a t i t worked on a l i m i t e d , one-well basis, t h a t you f e l t 

t h a t i t would be u s e f u l f o r t h i s study. Now, i t seems t o 

me t h a t i f you're t r y i n g t o recreate the r e a l world i n a 

computer, t h a t you've got t o do something t o make sure 

t h a t what's i n the computer i s f a i r l y accurate. What d i d 

you use t o t r y t o make t h a t d etermination t h a t t h i s model 

r e a l l y was a good s t a r t i n g p o i n t , a good t o o l ? 

A. We d i d t h i s i n two steps. One was ki n d of a 

t h e o r e t i c a l step, and easy t o accomplish very, very 

q u i c k l y a t the outset of the study. We asked f o r 

vol u n t e e r s from the committee because we knew a number of 

the companies on the committee had t h e i r own coalbed 

methane r e s e r v o i r s i m u l a t o r s ; and what we wanted t o do was 

run some common problems between someone else's s i m u l a t o r 

i n an o i l company, o i l and gas company t h a t had been used 

f o r a number of years f o r t h i s , and our own si m u l a t o r . 

That was step number one. 

And Arco O i l & Gas said t h a t they were w i l l i n g 

t o perform t h i s comparison, so our people and Arco's s t a f f 

selected three common problems t o run on t h e i r s i m u l a t o r 
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and on our s i m u l a t o r j u s t t o t e s t t h e m a t h e m a t i c a l 

v e r a c i t y , i f you w i l l , o f t h e s i m u l a t i o n s ; and t h o s e t e s t s 

can be found i n E x h i b i t s 7 t h r o u g h 14, I b e l i e v e i t ' s — 

yes. 

And i n f a c t , i n E x h i b i t 14, t h e r e i s a complete 

d e s c r i p t i o n o f t h e cases r u n . I won't d e s c r i b e f o r you 

t h i s morning t h o s e cases because I t h i n k i t ' s l a r g e l y --

i t ' s l a r g e l y n o t necessary, and I t h i n k i t ' s p e r f e c t l y 

e x p l a i n e d h e r e . 

But b a s i c a l l y what we d i d i s r u n a t h r e e - w e l l 

problem w i t h v a r i o u s w e l l s t u r n e d on, w i t h d i f f e r e n t 

b a r r i e r s o f sand and so on between t h e c o a l seams, and 

t e s t e d our model f o r gas r a t e and w a t e r r a t e v e r s u s t h e i r 

model's p r o d u c t i o n r a t e s f o r b o t h gas and w a t e r , and 

e x a m i n a t i o n o f the s e e x h i b i t s , I t h i n k , would c o n v i n c e any 

read e r t h a t b o t h models behaved m a t h e m a t i c a l l y , a t l e a s t , 

i n a v e r y , v e r y s i m i l a r way. The p r e c i s i o n o f t h e r e s u l t s 

i s q u i t e c l o s e . 

Q. L e t ' s l o o k f o r a moment. As you i n d i c a t e d , 

i t ' s n o t r e a l l y necessary t o go i n t o d e t a i l . The f i r s t 

t h i n g I'm g o i n g t o ask you: I s t h e Arco model t h a t you 

used t o compare a g a i n s t , I mean, i t was an e s t a b l i s h e d , 

p r oven, i f you w i l l , model, one t h a t had a t r a c k r e c o r d o f 

a c c u r a t e performance; i s t h a t t r u e ? 

A. Yes. Arco had used i t f o r some t i m e and 
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published several t e c h n i c a l papers on t h i s model, and we 

were completely convinced, as they were, t h a t , you know, 

t h i s i s a very v a l i d s i m ulator against which t o t e s t ours. 

Q. Now, i f anybody wanted t o a c t u a l l y go out and 

make t h e i r own e v a l u a t i o n of whether or not t h i s t r u l y was 

a t r u e v a l i d a t i o n of your model against another model, the 

a r t i c l e , l e t ' s see, E x h i b i t 14 appears t o be an e x t r a c t of 

an a r t i c l e from SPE, the Society of Petroleum Engineers; 

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

A. Yes. 

Q. And who a c t u a l l y prepared t h i s a r t i c l e ? 

A. George Paul i n co n j u n c t i o n w i t h our software 

engineer, Walt Sawyer, who i s a consultant t o ICF, 

prepared i t from ICF's p o i n t of view, and Dr. Rick Dean, 

from Arco O i l & Gas i n t h e i r research center near Dallas 

was the p a r t i c i p a n t f o r Arco. 

Q. Mr. Paul a c t u a l l y p a r t i c i p a t e d i n the study 

i t s e l f , t o o ; i s t h a t c o r r e c t ? 

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

Q. So he i s f a m i l i a r w i t h the whole — 

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

Q. Now, i f somebody again — back t o my o r i g i n a l 

question -- i f somebody wanted t o check out your work, 

does t h i s a r t i c l e c o n t a i n s u f f i c i e n t i n f o r m a t i o n on t h a t 

comparison t h a t i t would be u s e f u l t o them t o review what 
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you did? 

A. I b e l i e v e i t does. I f t h e r e i s any reason why 

i t does not, we'd be happy t o supply any of the data t h a t 

might be missing. 

Q. Now, e s s e n t i a l l y i f I understood what you're 

saying, i s you're saying, " I s my t o o l as good as your t o o l 

i n terms of the way i t ' s manufactured?" I mean, "Does my 

post-hole digger do the same j o b as your post-hole digger? 

Does i t look the same s i t t i n g on the s h e l f ? I s i t made of 

the same m a t e r i a l ? " t h a t s o r t of t h i n g . 

A. Yes. I know the basic t e s t here i s t o be sure 

t h a t the mathematics i n t e r n a l t o the two si m u l a t o r s work 

i n the same way, t h a t the boundary c o n d i t i o n s f o r 

desorption and a l l the s t u f f t h a t was s p e c i f i c t o the coal 

behaved i n same way, and I t h i n k we concluded t h a t i t d i d . 

Q. A l l r i g h t . Now, and then again, as a lawyer 

who doesn't r e a l l y know what you're t a l k i n g about anyway, 

t h a t sounds r e a l l y neat t o me, but how do I know t h a t 

you've taken t h i s t o o l and t h a t you can a c t u a l l y use i t t o 

simulate a r e a l l i f e r e s e r v o i r ? 

A. Okay. Well, the c a l i b r a t i o n against Arco's 

si m u l a t o r or the t e s t problems t h a t were run common 

between them was step one. As I mentioned e a r l i e r , i t was 

a step t h a t we could do f a i r l y q u i c k l y a t the outset of 

the study. 
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The second step which i s probably more 

important than anything else i s the c a l i b r a t i o n against 

f i e l d data, so what you need there are a couple of f i e l d 

examples t h a t have enough h i s t o r y of produc t i o n and enough 

a v a i l a b i l i t y of r e s e r v o i r data t h a t one can a c t u a l l y put 

the r e a l i n f o r m a t i o n from the f i e l d s i t u a t i o n , the number 

of w e l l s , t h e i r s p e c i f i c l o c a t i o n s , the a c t u a l s t r u c t u r e 

map of the coal developed from the logs and the isopach 

thickness maps from the c o a l , can a l l be i n s e r t e d i n t o the 

model and run, and the model unknowns or the missing 

r e s e r v o i r parameters suggested i n such a way t h a t each and 

every w e l l i n the r e s e r v o i r model mimics t o a reasonable 

degree the same water and the same gas prod u c t i o n , 

simultaneously t h a t the ac t u a l production i l l u s t r a t e s . 

And i f there are any monitoring w e l l s t h a t one 

has measured pressure from or any bottomhole pressures 

t h a t might be a v a i l a b l e t h a t have been measured on 

producing w e l l s , any and a l l of t h a t data must be included 

and must be matched simultaneously w i t h the gas and water 

pr o d u c t i o n r a t e s ; and one has t o be convinced a t the end 

of the exercise t h a t the parameters t h a t one adj u s t s t h a t 

are unknowns a t the beginning are i n a reasonable range of 

values f o r those parameters, i n other words, knowing what 

the g e o l o g i s t s and engineers b e l i e v e , would t h a t set of 

unknown parameters -- and these are normally 
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p e r m e a b i l i t i e s , p o r o s i t i e s and r e l a t i v e p e r m e a b i l i t i e s , 

are t h r e e of the f a c t o r s t h a t normally end up i n t h i s 

unknown category or i n t h i s h i s t o r y match category --

these must come out i n such a way t h a t they pass the t e s t 

of reasonable judgment of the engineers and g e o l o g i s t s 

i n v o l v e d i n the study. 

Q. I n other words, l e t ' s b r i n g t h i s back t o the 

Ba s i n - F r u i t l a n d coal pool. What you would l i k e t o do i s 

v a l i d a t e t h i s model. I f I understand you c o r r e c t l y , you 

go out and you f i n d a place where you've got a h i s t o r y , as 

you've c a l l e d i t , where there has a c t u a l l y been data taken 

out i n the f i e l d , and there's been a pe r i o d of time over 

which events have occurred i n the f i e l d — 

A. Uh-huh. 

Q. -- and you go back and you re-creat e t h a t 

h i s t o r y i n the model --

A. Yes. 

Q. -- t r y t o re-create what a c t u a l l y has happened? 

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

Q. And then once you've done t h a t , i f I understand 

what you're t e l l i n g me c o r r e c t l y , then you have some 

confidence t h a t the model i s capable of r e - c r e a t i n g f i e l d 

p r o d u c t i o n , f i e l d c o n d i t i o n s , f i e l d events? 

A. That's one t h i n g t h a t you gain some comfort i n 

i t s r e l i a b i l i t y . The other t h i n g t h a t you gain i s t h a t i f 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

66 

there's a f i e l d area i n the area of i n t e r e s t t h a t you want 

t o study, you also get back some parameters t h a t you might 

not have known about p e r m e a b i l i t y , p o r o s i t y and r e l a t i v e 

p e r m e a b i l i t y , and so t h a t i n p r e p a r a t i o n f o r the l a t e r 

p a r t of t h i s study, the s e n s i t i v i t y study, you're g a i n i n g 

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 i n f o r m a t i o n which would be 

us e f u l i n s p e c i f y i n g the range of parameters f o r the 

s e n s i t i v i t y study, and you're sure t h a t they're connected 

t o r e a l l i f e experiences i n the f i e l d i n the basin, and i s 

-- was t h i s 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 , you r e c a l l , t h a t 

GRI was very i n t e r e s t e d i n . 

Q. And then once you've done t h a t -- I mean, 

assuming you've got a f i e l d where you've a c t u a l l y got 

enough i n f o r m a t i o n t h a t you can come r e l a t i v e l y close t o 

r e - c r e a t i n g the r e s e r v o i r s i n the computer, am I c o r r e c t 

i n saying t h a t what you can do then i s take t h a t model t o 

an area where you have less i n f o r m a t i o n , where you don't 

have the development a c t i v i t y ? Play w i t h some of these 

parameters, a d j u s t them, modify them, vary them i n some 

s c i e n t i f i c way? And then based upon t h a t you can say, " I f 

you f i n d t h i s i n t h i s new area, t h i s i s what you can 

expect t o happen i f you f i n d t h i s combination"? 

A. That's a very good d e s c r i p t i o n of what we d i d 

here between the h i s t o r y matches a t Cedar H i l l and T i f f a n y 

and the approach t o the s e n s i t i v i t y a n a l y s i s we d i d i n 
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each of the three areas. 

Q. Now, l e t me ask you: I s ther e another witness 

from ICF who i s prepared t o t e s t i f y i n more d e t a i l about 

the a c t u a l process you've described, the h i s t o r y match and 

s e n s i t i v i t y analysis? 

A. Yes. Genevieve Young i s here today, and she 

performed much of the work d i r e c t l y , and she i s prepared 

t o t e s t i f y about i t . 

Q. Now, l e t me ask you k i n d of i n t h a t area j u s t 

f i n a l questions on v a l i d a t i n g t h i s model: Did you have 

s u f f i c i e n t -- an area w i t h i n the f i e l d t h a t you could f i n d 

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

model. Did you f i n d an area t h a t you could do tha t ? 

A. Yes. There were two areas t h a t we thought we 

had an adequate amount of i n f o r m a t i o n f o r model v a l i d a t i o n 

and c a l i b r a t i o n . One, as I mentioned, was Cedar H i l l . 

That was done mostly from the p u b l i c l y a v a i l a b l e data. 

And then the T i f f a n y area, which Amoco Production Company 

volunteered much of t h e i r p r i v a t e data f i l e s f o r our i n p u t 

t o the models. 

Q. Are you s a t i s f i e d as an expert i n the f i e l d of 

r e s e r v o i r modeling t h a t , i n f a c t , the model t h a t you used 

was capable of a c c u r a t e l y r e - c r e a t i n g , s i m u l a t i n g 

r e s e r v o i r performance f o r any given set of parameters 

w i t h i n a reasonable range? 
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A. Yes, I'm co n f i d e n t t h a t i t does t h a t c o r r e c t l y . 

Q. Now, I t h i n k you t a l k e d about i n terms of doing 

a h i s t o r y match t o k i n d of t e s t the model and then 

i d e n t i f y a few of the missing parameters i n an area where 

ther e i s some e x i s t i n g knowledge, and then you sai d 

something about a s e n s i t i v i t y study. Would you ki n d of 

e x p l a i n i n more d e t a i l what you mean? I s t h a t k i n d of the 

next l o g i c a l step i n the process? 

A. Yes. We were hoping t h a t since we can't 

h i s t o r y each and every area i n the basin, the idea i s t o 

create a k i n d of a methodology or a process, having i t 

grounded i n a couple of h i s t o r y match areas t h a t k i n d of 

t e s t one very good producing f i e l d i n t h i s case, which i s 

Cedar H i l l , v i s - a - v i s the T i f f a n y area, which i s not as 

good a producing area, and t o help us describe the band 

w i d t h or the range of parameters t h a t are r e a l l y key i n 

coalbed r e s e r v o i r engineering, and t o set those parameters 

i n such a way t h a t we ran m u l t i p l e s i m u l a t i o n s t o see what 

various combinations of these parameters would produce; 

and I t h i n k those parameters are l i s t e d i n one of the 

conclusions t o the study; and i f I could, I ' l l r e f e r t o 

those now. 

They're under summary and conclusions on 

page 2, p a r t A, and the data t h a t we thought were key are 

the w e l l performance data; namely, the gas and water 
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production data and p o s s i b l y bottomhole pressures i f 

they're a v a i l a b l e ; p e r m e a b i l i t y , meaning both absolute 

p e r m e a b i l i t y of the coal c l e a t and r e l a t i v e p e r m e a b i l i t y ; 

the p o r o s i t y of the c l e a t system; the coal thickness or 

isopach maps, i f you w i l l ; the pressure of the r e s e r v o i r , 

meaning both i n i t i a l pressure and desorption pressure of 

the s o r p t i o n isotherm; the gas content a t i n i t i a l pressure 

and as a f u n c t i o n of pressure; the s o r p t i o n isotherm 

i t s e l f , which gives you t h a t r e l a t i o n s h i p of gas content 

versus pressure, and i n i t i a l water and/or gas s a t u r a t i o n s . 

And those were f e l t t o be the key parameters t h a t we used 

i n s e n s i t i v i t y analyses i n Areas 1, 2 and 3. 

Q. And again, i s Ms. Young prepared t o t e s t i f y i n 

more s p e c i f i c d e t a i l about t h a t , the process and the 

r e s u l t s t h a t you o b t a i n through t h a t modeling? 

A. Yes, she i s . 

Q. And i n j u s t k i n d of summing i t up, having now 

done t h i s , what you're able t o do and what t h i s r e p o r t 

h o p e f u l l y does i s provide the d i v i s i o n w i t h a basis upon 

which they can evaluate any s p e c i f i c a p p l i c a t i o n which 

would a f f e c t spacing or other operating r e g u l a t i o n s f o r 

any s p e c i f i c area of the pool. I mean, j u s t look and say, 

"Okay. Does i t make sense compared t o what t h i s study 

did?" 

A. Yes. That's c o r r e c t . 
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Q. And I don't mean t o imply, and i s i t also 

c o r r e c t t o say t h a t you're not suggesting t h a t t h i s r e p o r t 

t e l l s us what the spacing should be i n any area, but 

r a t h e r gives us a t o o l t o review s p e c i f i c cases? 

A. Yes. What's meant by the r e p o r t i s a 

methodology by which t o reach t h a t d e c i s i o n ; and when i t ' s 

combined w i t h the operators' economics and so on t o be 

u s e f u l t o them, and second, f o r the commissions i n 

p r o v i d i n g a k i n d of an umbrella of s e n s i t i v i t y r e s u l t s 

over each of the three areas t h a t the commissions can 

r e f e r t o t o see i f ev e r y t h i n g seems t o be l o g i c a l when an 

a p p l i c a n t appears before them. 

Q. Now, you t a l k about the r e s u l t s over the three 

areas, and we have the -- i n f a c t , we might put up 

E x h i b i t 1 again -- do we have t h a t a v a i l a b l e -- which i s 

the map of the three areas, and I t h i n k we've had some 

discu s s i o n . Mr. McBane t e s t i f i e d t h a t these are k i n d of 

broad areas based upon some major g e o l o g i c a l 

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

I s i t c o r r e c t t o say t h a t based upon -- from 

your understanding of the r e s u l t s of the s e n s i t i v i t y study 

t h a t you can p o i n t t o some broad r e s u l t s i n a given area, 

but t h a t doesn't i n d i c a t e t h a t t h a t area i s n e c e s s a r i l y 

a p p r o p r i a t e f o r one spacing or another, based upon those 

r e s u l t s ; i s t h a t c o r r e c t ? 
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A. Well, I t h i n k t h a t ' s a c o r r e c t statement. 

There i s q u i t e a b i t of v a r i a t i o n i n the r e s e r v o i r 

p r o p e r t i e s , even w i t h i n these areas, so one might expect 

t o see d i f f e r e n c e s even w i t h i n these general areas. 

Q. So they could be what you'd c a l l an Area 1 

c h a r a c t e r i s t i c i n Area 3? 

A. I t ' s p o s s i b l e . 

Q. I s ther e anything else you would l i k e t o add 

about the method of study and how t h i s study was 

performed, w i t h o u t going i n t o the d e t a i l s t h a t Ms. Young 

i s prepared t o t e s t i f y about? 

A. No, I don't t h i n k I have anything else t h a t 

needs t o be sai d about the methodology. I d i d n o t i c e one 

housekeeping t h i n g which I would l i k e t o c o r r e c t . I 

not i c e d i n the l i s t of p a r t i c i p a n t s , somehow Mobil 

E x p l o r a t i o n & Production was l e f t out, and we don't know 

why t h a t was. Our word processor ignored them. We w i l l 

provide an erratum f o r t h a t . 

Q. Now, l e t me ask you: As f a r as the r e p o r t 

i t s e l f , t h e r e i s a tab labeled "Technical Approach." Does 

the i n f o r m a t i o n behind t h a t tab e s s e n t i a l l y describe what 

you've t a l k e d about here as a w r i t t e n n a r r a t i v e of the 

process? 

A. Yes. What I've t r i e d t o go through here i s 

b a s i c a l l y l i s t e d on pages 4 and 5. Y o u ' l l n o t i c e on 5 the 
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major headings a r e : Model V a l i d a t i o n , R e s e r v o i 

C h a r a c t e r i z a t i o n and S e n s i t i v i t y Analyses. Tho 

b a s i c a l l y t h e s u b j e c t s we've been d i s c u s s i n g he 

t h i s v e r b i a g e goes d i r e c t l y a l o n g w i t h my t e s t i 

t h a t area. 

Q. Okay. I s t h e r e a n y t h i n g f u r t h e r you 

add, then? 

A. No. 

MR. STOVALL: I have no f u r t h e r q u e s t i o n s 

Mr. McElhiney. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Besides t h e r e s e r v o i r s i m u l a t i o n app 

t h e r e o t h e r methods t h a t can be u t i l i z e d t o d e t 

much a gas w e l l i n t h i s r e s e r v o i r can d r a i n o r 

d r a i n a g e i f we --

( D i s c u s s i o n o f f t h e r e c o r d w i t h t h e r 

Besides t h e r e s e r v o i r s i m u l a t i o n app 

t h e r e o t h e r methods t h a t can be used t o d e t e r m i 

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

A. The normal procedures t h a t would be 

w i t h a c o n v e n t i o n a l gas w e l l would be methods o 

i n o t h e r words, i f my nei g h b o r has g o t a c e r t a i 

performance i n h i s w e l l and has some h i s t o r y , c 

t h a t , you know, i f my r e s e r v o i r p r o p e r t i e s a r e 
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then I could assume t h a t maybe my performance i 

be p r e t t y close t o h i s . That might be one way 

could be done. Although, I must ca u t i o n you t h 

parameters change over short distance sometimes 

have t o be c a r e f u l how you apply analogy. I'm 

prepared t o say how f a r i s too f a r , but only t o 

you know, there are some p o s s i b i l i t i e s t h e r e . 

The normal approaches of de c l i n e - c u r 

and t h a t s o r t of t h i n g are d i f f i c u l t because of 

i n c l i n i n g r a t e curve t h a t you see f o r the gas p 

r a t e . And so f a r as we know, no one has yet def 

you know, a decline-curve-type a n a l y s i s t h a t wo| 

t o the d e c l i n i n g p o r t i o n . 

I t appears t o be, you know, some kin< 

h y p e r b o l i c behavior, but i t ' s not e n t i r e l y clea 

p o i n t whether t h a t k i n d of a method would work 

have not seen any t e c h n i c a l a r t i c l e s on t h a t . { 

work i n the sense t h a t you can c a l c u l a t e from t\ 

coal and the gas contents, you know, what's i n 

then you have t o f i g u r e out how t o d i s t r i b u t e t) 

curve over time; again maybe some combination o 

vol u m e t r i c s w i t h peak gas ra t e s and so on, you : 

able t o , you know, co n s t r u c t some k i n d of a rou|' 

approximation of a r a t e curve. 

But t h e r e are not, you know, the wea 
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i n f o r m a t i o n and background t h a t we normally f a l 

i n conventional gas resource e v a l u a t i o n , and i t 

of t h i s p e c u l i a r desorption physics and t h i s ne 

i n c l i n e curve and the f a c t t h a t i t s t a r t s out a 

w e l l and ends up as a gas w e l l , because, you se 

multiphase behavior t h a t ' s going on i n the rese 

those are d i f f i c u l t t o estimate by any s i m p l i f i 

Q. I f a given operator were t o come i n 

own a p p l i c a t i o n f o r s p e c i f i c spacing i n h i s own 

would you a n t i c i p a t e h i s needing t o b r i n g i n i n 

data t o support h i s p o s i t i o n ? 

A. Well, I t h i n k any of the data t h a t h 

i n t h a t conclusion item t h a t I quoted from, the 

t h a t t h a t he can demonstrate, I would say the b 

h i s chances are of being able t o make, you know 

spacing request. 

Q. Assuming he does b r i n g i n t h i s data, 

the d i v i s i o n u t i l i z e the data and your r e s e r v o i 

s i m u l a t i o n model t o determine t h a t t h i s spacing 

a p p r o p r i a t e f o r t h i s area? 

A. Well, h o p e f u l l y from the data t h a t h 

you and the umbrella or spread of r e s e r v o i r par 

t h a t we've given you here i n the s e n s i t i v i t y an 

se c t i o n , you'd be able t o f i n d a place where we 

c l o s e l y bracketed t h a t set of parameters so tha 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

get t o these t a b l e s and maybe these f i g u r e s and 

s i m i l a r k i n d of performance. 

MR. STOVALL: Mr. Examiner, i f I might — 

Would i t be f a i r t o say, Mr. McElhinje 

Ms. Young gets i n t o the testimony more s p e c i f i c a 

t a l k i n g about t h i s , t h a t t h a t would become — wp 

said w i l l make more sense? 

THE WITNESS: Hopefully t h a t ' s t r u e , yes. 

EXAMINER CATANACH: I b e l i e v e t h a t ' s a l l I 

t h i s time. 

Are t h e r e any other questions of the 

MR. KELLAHIN: Mr. Catanach, might we have 

of recess standing i n place, and l e t me ask my 

there's any questions they want t o approach? 

(At 11 a.m. a recess was taken.) 

MR. STOVALL: Mr. Examiner, on the record 

l i k e t o k i n d of review the discussion t h a t we'v 

the record. The f i r s t question has t o do w i t h 

of cross-examination. I've advised a l l the parjt 

appearing i n t h i s case t h a t i t i s the committee 

i n t e n t i o n t o have Mr. McElhiney, and Ms. Young 

Mr. McBane and Mr. Busch a v a i l a b l e a t the seconlc" 

t h i s hearing f o r cross-examination, i f they'd 1 

o p p o r t u n i t y t o review the i n f o r m a t i o n which i s 

presented today, and then ask questions about i t 

r 

t 
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t i m e . And t h a t may a f f e c t whether p e o p l e , i n f 

t o ask q u e s t i o n s today. 

And t h e o t h e r d i s c u s s i o n which we ha 

r e c o r d r e l a t e d t h e date o f t h e h e a r i n g and i t w 

g e n e r a l l y agreed t h a t t h e p a r t i e s would p r e f e r 

h e a r i n g on A p r i l 4 t h , w i t h t h a t h e a r i n g d e d i c a t 

case w i t h o u t o t h e r cases b e i n g docketed f o r t h a 

h e a r i n g day. There was a l s o some d i s c u s s i o n ab 

l o c a t i o n , b u t t h a t i s s u e t h e r e was n o t a c l e a r 

one way or t h e o t h e r on t h a t i s s u e . 

So w i t h t h a t i n mind, I would a g a i n | 

Mr. McElhiney a v a i l a b l e f o r c r o s s - e x a m i n a t i o n , 

wishes t o ask any q u e s t i o n s a t t h i s t i m e . 

EXAMINER CATANACH: Are t h e r e any o t h e r qu< 

t h i s w i t n e s s a t t h e time? There b e i n g none -- \ 

s o r r y . Mr. Chavez. 

( D i s c u s s i o n o f f t h e r e c o r d w i t h t h e r e p o r t i 

MR. CHAVEZ: Frank Chavez, OCD, Aztec. 

CROSS-EXAMINATION 

BY MR. CHAVEZ: 

Q. Mr. McElhiney, on E x h i b i t No. 5, j u s 

c l a r i f y my u n d e r s t a n d i n g o f what t h a t shows, do 

t h a t c o r r e c t l y i n t h i s way, t h a t t h e more acrea> 

w e l l would d r a i n , t h e l o n g e r would be t h e t i m e 

would rea c h peak p r o d u c t i o n ? 
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A. I f one had a w e l l — t h i s i s f o r the 

p e r m e a b i l i t y , and i t ' s meant t o be a schematic 

w e l l would respond on d i f f e r e n t spacings and a 

p e r m e a b i l i t y . Yes, the confined w e l l would res 

f o r a 640-acre-spaced w e l l than a 320, than 160 

Q. So t h i s r e p r e s e n t a t i o n i s more of dr 

or area drained by a w e l l r a t h e r than d e n s i t y o 

spaces? 

MR. STOVALL: Let's c l a r i f y t h a t , Mr. Chav 

be l i e v e what -- i f I understand the way you've 

Mr. McElhiney, i s i t c o r r e c t t o say t h a t you're 

t h a t the w e l l t h a t ' s i l l u s t r a t i v e i n t h i s case 

surrounded by other w e l l s , because you're t a l k i 

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

THE WITNESS; Yes, t h a t ' s c o r r e c t . 

Q. (By Mr. Chavez) Okay, then, so the 

i n time t o reach the peak i s r e l a t i v e t o i n t e r f 

other w e l l s — 

A. Yes. 

Q. - - o n the spacing? 

MR. CHAVEZ: Okay. Thank you. That's a l l 

c l a r i f i c a t i o n . 

MR. STOVALL: Mr. Examiner, I do have one 

question of Mr. McElhiney on the issue of the 

i n t e r f e r e n c e . 

1 
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FURTHER DIRECT EXAMINATION 

BY MR. STOVALL: 

Q. Mr. McElhiney, the conventional w e l l 

you t r y t o avoid i n t e r f e r e n c e because i f t h e r e 

s i g n i f i c a n t i n t e r f e r e n c e , i t creates a w a i t . Y 

too many w e l l s d r a i n i n g a s i n g l e area; i s t h a t 

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

Q. I s there a waste concern w i t h respec 

i n t e r f e r e n c e issue i n coalbed methane p r o d u c t i o 

A. Yes. I sai d e a r l i e r there were s i m i 

and d i s s i m i l a r i t i e s , and one of the s i m i l a r i t i e 

of course, you can be too close, even i n coalbe 

even though some i n t e r f e r e n c e might be d e s i r a b l 

c e r t a i n l y there i s some space i n which w a s t e f u l 

unnecessary d r i l l i n g would occur; and of course 

issue which doesn't go away i s the issue of cor 

r i g h t s , and t h a t issue s t i l l remains an issue i 

w e l l s as w e l l as conventional gas w e l l s . 

Q. So i f I could, again, j u s t i f I may 

i t i n my own words t o make sure I'm c o r r e c t , wh 

saying i s t h a t i n the case of coalbed methane, 

i n t e r f e r e n c e may have some b e n e f i c i a l e f f e c t i n 

reduces the pressure and gets r i d of the water 

allows the recovery of the gas i n a more t i m e l y 

and, i n your o p i n i o n , may also a f f e c t u l t i m a t e 
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a reasonable time; but t h a t i t also — ther e i s an issue 

of — some of the more conventional issues about drainage 

and w a s t e f u l , excessive w e l l s . 

A. Yes. 

Q. Those are the kinds of issues t h a t a 

conservation commission i s concerned about; i s t h a t 

c o r r e c t ? 

A. That's c o r r e c t . And i t ' s a very — i t ' s s t i l l 

an issue t h a t , i n my o p i n i o n , i s i n i t s infancy. I t ' s a 

very c o n t r o v e r s i a l issue. Certain people on our Coalbed 

Methane Committee b e l i e v e t h a t , you know, i t operates i n 

one fashion and other people b e l i e v e t h a t i t operates i n 

another. So we're t r y i n g t o f a i r l y present the f a c t t h a t 

i t may or may not have these a t t r i b u t e s . 

Q. Let me j u s t ask you: To e x p l a i n what you're 

saying, i s i f we look at -- we're r e l y i n g on two t h i n g s : 

r a t e of production and t o t a l recovery; would t h a t be 

corre c t ? 

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

Q. And am I c o r r e c t i n saying t h a t i t ' s your 

o p i n i o n , and speaking f o r y o u r s e l f as a r e s e r v o i r engineer 

who understands what's going on, t h a t i n t e r f e r e n c e up t o a 

c e r t a i n p o i n t -- and you're not s p e c i f y i n g t h a t p o i n t , 

w i l l improve the r a t e of recovery; i s t h a t c o r r e c t ? 

A. Yes, I b e l i e v e . 
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Q. Y o u ' l l get more gas out sooner i f you can get 

the water and the pressure out of the rock, out of the 

coal and allow the gas t o come o f f — 

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

Q. -- the formation; i s t h a t c o r r e c t ? 

A. Yes. 

Q. I s i t c o r r e c t t o say also t h a t i t i s your 

op i n i o n t h a t there may be some b e n e f i t t o o v e r a l l 

recovery, t o t a l accumulative p r o d u c t i o n ; but again you're 

not w i l l i n g t o q u a n t i f y t h a t ; i s t h a t c o r r e c t ? 

A. Well, a t t h i s p o i n t I t h i n k , you know, some 

q u a n t i f i c a t i o n i s given i n the s e n s i t i v i t y a n a l y s i s i n the 

back of t h i s r e p o r t . I t h i n k Ms. Young i s w i l l i n g t o 

cover those areas. I'm saying i n the term of 25 or 30 

years, which i n my opinion might be a r e a l i s t i c w e l l l i f e 

i n t h i s basin f o r a coalbed w e l l , t h a t t h e r e could be some 

incremental, recovery improvement due t o s h o r t e r spacing. 

Whether or not t h a t recovery improvement i s enough when 

economic c r i t e r i a are also a p p l i e d t o i t t o j u s t i f y c l o s e r 

spacing or not, I cannot t e s t i f y t o t h a t . 

MR. STOVALL: I have no f u r t h e r questions. 

MR. NITCHER: Mr. Examiner, i f I may ask a few 

questions of Mr. McElhiney. 

(Discussion o f f the record w i t h the r e p o r t e r . ) 

MR. NITCHER: E r i c N i t c h e r w i t h Amoco Production 
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Company. 

CROSS-EXAMINATION 

BY MR. NITCHER: 

Q. G e t t i n g back t o t h e mode l i n g , you do f e e l t h a t 

i t ' s i m p o r t a n t t o have modeling i n d e t e r m i n i n g s p a c i n g o f 

t h e t i m e parameters? 

A. I t h i n k i t ' s a v e r y u s e f u l t o o l t o a p p l y , yes. 

Q. And i t ' s my u n d e r s t a n d i n g t h a t t h e t e s t i m o n y i s 

t h a t a t t h i s p o i n t i n t i m e t h e r e i s n o t enough i n f o r m a t i o n 

and data a v a i l a b l e t o de t e r m i n e s p a c i n g on s i t e s p e c i f i c 

a r e a s ; i s t h a t c o r r e c t ? 

A. I'm s o r r y , E r i c . Could you c l a r i f y ? 

Q. Yes, I ' l l c l a r i f y . A t t h i s t i m e t h e r e i s n o t 

enough s p e c i f i c , measured data a v a i l a b l e i n o r d e r t o 

de t e r m i n e s p a c i n g on s i t e - s p e c i f i c a r e a s , t o go t o l o o k t o 

j u s t a l i t t l e p o r t i o n o f t h e r e s e r v o i r ? 

A. I t h i n k t h e r e m i g h t be enough d a t a i n some 

areas. Some o p e r a t o r s may have i t i n t h e i r p r i v a t e 

p o s s e s s i o n . I don't know t h a t I have i t i n mine. 

Q. But i t ' s your recommendation t h a t an o p e r a t o r 

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

d ata i f he has i t i n h i s possession? 

A. I t seems t o me t h a t t h a t would be t h e most 

e x p e d i t i o u s way t o accomplish t h a t , yes. 

Q. Would modeling be an i m p o r t a n t t o o l f o r t h a t 
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operator t o have i n coming i n t o the commission? 

A. I t h i n k i t would be, and I t h i n k i t ought t o be 

c a l i b r a t e d t o some a c t u a l production as w e l l . 

Q. Are ther e other models, you know, besides the 

ICF model which would be a v a l i d t o o l ? 

A. Yes, there are a number of models a v a i l a b l e , 

e i t h e r w i t h i n p r i v a t e o i l companies. As you know, Amoco 

has t h e i r own. Arco has t h e i r own. There are a couple of 

models a v a i l a b l e i n the c o n s u l t i n g business besides ICF 

Resources. S.A. H o l d i t c h has a gas model, coalbed model; 

and I b e l i e v e t h a t Jim Nolen has a m o d i f i c a t i o n of h i s 

b l a c k - o i l s i m u l a t o r which can be used f o r coalbed 

s i m u l a t i o n s . 

Q. So there are numerous models, then? 

A. There are c e r t a i n l y more models than j u s t the 

one we're d e s c r i b i n g here, and I presume t h a t they're a l l 

adequate i n d e s c r i b i n g the process, yes. 

MR. NITCHER: I appreciate i t . Thank you. 

MR. DEAN: John Dean f o r Dugan Production Company. 

CROSS-EXAMINATION 

BY MR. DEAN: 

Q. C e r t a i n l y , those computer models or simulators 

are not the only method by which you might come up w i t h 

t h i s a d d i t i o n a l i n f o r m a t i o n . There are other ways t o come 

up w i t h t h a t information? 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

83 

A. Well, Mr. Catanach and I had t h a t discussion a 

minute ago, and other than analogy of a producing w e l l on 

a very nearby p r o p e r t y , the standard methods of m a t e r i a l 

balance, ARPS de c l i n e curve a n a l y s i s --

(Discussion o f f the record w i t h the r e p o r t e r . ) 

A. "ARPS," A-R-P-S, "decline-curve a n a l y s i s , " and 

t o a l i m i t e d e x t e n t , v o l u m e t r i c s are not as a p p l i c a b l e i n 

coalbed methane as they are i n conventional r e s e r v o i r s , 

simply because the coalbed w e l l behaves under a d i f f e r e n t 

set of r e s e r v o i r physics than conventional r e s e r v o i r s do; 

and as you probably know, those methods were developed 

s p e c i f i c a l l y f o r an a l y s i s of more conventional gas 

product i o n r e s e r v o i r s . 

Q. I t was your testimony e a r l i e r t h a t p r i v a t e 

i n d i v i d u a l s might have i n f o r m a t i o n w i t h i n t h e i r 

possession, though, t h a t would make s i t e - s p e c i f i c --

A. C e r t a i n l y --

Q. -- spacing a v a i l a b l e . 

A. C e r t a i n l y p o s s i b l e . 

Q. What type of i n f o r m a t i o n would t h a t be? 

A. Well, I t h i n k , you know, probably the strongest 

i n d i c a t o r of t h a t would be, you know, h i s t o r i c a l w e l l 

production on a couple d i f f e r e n t spaces, f o r whatever 

reason i t might have gott e n t h a t way, might be a very 

strong i n d i c a t i o n of what one ought t o expect. 
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MR. DEAN: Thank you. 

EXAMINER CATANACH: The w i t n e s s may be excused. 

MR. STOVALL: One more q u e s t i o n . 

MR. NITCHER: S o r r y . Thank you. 

RECROSS-EXAMINATION 

BY MR. NITCHER: 

Q. H i s t o r i c a l p r o d u c t i o n , t h e r e are o t h e r 

i m p o r t a n t f a c t o r s t h a t need t o be lo o k e d a t ; i s t h a t 

c o r r e c t ? I ' ve l o o k e d a t your c o n c l u s i o n s . You t a l k e d 

about low performance d a t a , p e r m e a b i l i t y , p o r o s i t y , t o a l 

t h i c k n e s s , p r e s s u r e , gas c o n t e n t , s o r p t i o n i s o t h e r m , and 

i n i t i a l water/gas s a t u r a t i o n . Are tho s e a l s o i m p o r t a n t 

f a c t o r s ? 

A. Yes, o f course t h e y a r e . 

MR. NITCHER: Thank you. 

MR. STOVALL: One f o l l o w u p q u e s t i o n , t h e n I'm t h r o u g h 

w i t h t h i s w i t n e s s . 

REDIRECT EXAMINATION 

BY MR. STOVALL: 

Q. Those items t h a t Mr. N i t c h e r j u s t named t 

are i n t h e c o n c l u s i o n s , i s i t f a i r t o say t h a t i n co 

methane p r o d u c t i o n , t h e y don't n e c e s s a r i l y r e l a t e t o 

o t h e r t h e same way t h e y would i n a c o n v e n t i o n a l sand 

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

Q. -- s i t u a t i o n ? 

l i a t 

a l b e d 

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

Q. And t h a t w i l l be discussed f u r t h e r w i t h 

Ms. Young; i s t h a t c o r r e c t ? 

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

MR. STOVALL: I have no f u r t h e r questions. 

EXAMINER CATANACH: Anything f u r t h e r ? 

(No response.) 

EXAMINER CATANACH: This witness may be excused. 

MR. STOVALL: Mr. Examiner, my next witness i s r e a l l y 

going t o be the heavy-duty one. We've now had the 

i n t r o d u c t o r y m a t e r i a l . We're r e a l l y g e t t i n g i n t o the meat 

of t h i s r e p o r t . Given the lunchtime crowds i n Santa Fe, 

I'm going t o recommend t h a t we go ahead and break f o r 

lunch e a r l y so people can get t o the r e s t a u r a n t s before 

the crowds and come back a t a reasonable hour. I 

a n t i c i p a t e because i t appears t h a t cross-examination may 

be saved u n t i l the next round, t h a t i t won't take as long 

t h i s afternoon as we might have thought because of t h a t . 

EXAMINER CATANACH: Mr. S t o v a l l , how long do you have 

on d i r e c t f o r the next witness? 

MR. STOVALL: I a n t i c i p a t e t h a t t h i s witness could be 

as long as two hours on d i r e c t . And there r e a l l y aren't 

any l o g i c a l breaking p o i n t s e a r l y on; there are l a t e r i n 

the testimony, but i t would be very d i f f i c u l t t o s t a r t now 

and break. As I say, I t h i n k we gain e f f i c i e n c y by 
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beating the lunch crowd i f we break. 

EXAMINER CATANACH: Okay. Why don't we do that ? 

We'll break now u n t i l about 1 o'clock. 

Q. Rest 1 o'clock. He i s . 

(From 11:35 a.m. u n t i l 1 p.m. a recess was taken.) 

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

t h i s p o i n t . 

MR. STOVALL: Mr. Examiner, I d i d i n d i c a t e before 

lunch t h a t Mr. McElhiney could not be a v a i l a b l e i f we had 

the hearing on the 21st of March; however, he has said 

t h a t i f we would l i k e t o have the hearing t h a t day, he 

would arrange a space f o r us i n Maui where he's going t o 

be v a c a t i o n i n g . I f t h a t a f f e c t s anybody's d e c i s i o n on 

which date . . . 

Well, now I s o r t of f e e l l i k e one of those 

n i g h t c l u b acts where, you know, you get the k i n d of 

"no name" f o l k s come on f i r s t and do the entertainment 

p a r t , and now we're at the h e a d l i n e r . We're now going t o 

c a l l the witness who i s r e a l l y the t r u e crux of t h i s 

p r e s e n t a t i o n . I would l i k e t o c a l l Ms. Young t o the 

stand. She's there already. 
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GENEVIEVE B.C. YOUNG, 

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

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

DIRECT EXAMINATION 

BY MR. STOVALL: 

Q. So t h e n I ' l l ask you t o s t a t e y o u r name and 

where you l i v e . 

A. My name i s Genevieve Young, and I l i v e i n 

Denver, Colorado. 

Q. How are you employed? 

A. I'm employed by ICF Resources as a s e n i o r 

a s s o c i a t e . 

Q. And I'm g o i n g t o suggest t h a t we move t h e 

microphone over t h i s way so everybody can hear. 

A. Oh, a l l r i g h t . 

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

New Mexico O i l C o n s e r v a t i o n D i v i s i o n and had yo u r 

q u a l i f i c a t i o n s accepted? 

A. No. 

Q. W i l l you t e l l t h e examiner what y o u r 

e d u c a t i o n a l background i s ? 

A. I have a b a c h e l o r ' s degree and a master's 

degree i n g e o l o g i c a l e n g i n e e r i n g from t h e Colorado School 

of Mines i n Golden, Colorado. 

Q. What i s your employment h i s t o r y r e l e v a n t t o 
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your q u a l i f i c a t i o n s t o p r e s e n t t h e t e s t i m o n y you're about 

t o p r e s e n t today? 

A. My i n i t i a l exposure t o r e s e r v o i r s i m u l a t i o n 

work began i n 1974 when I went t o work f o r In t e r c o m p i n 

Houston, Texas. L a t e r i n t h e f a l l o f 1976 I was g r a n t e d 

an e d u c a t i o n a l l e a v e o f absence where I went t o t h e School 

of Mines t o complete my degree. I n 1976 — o r t h a t was i n 

1976 . 

I n 1979 Intercomp asked me t o r e t u r n upon t h e 

c o m p l e t i o n o f my degree, and I remained w i t h I n t e r c o m p 

u n t i l 1983 when t h e y were purchased by S c i e n t i f i c S oftware 

C o r p o r a t i o n . Upon t h a t merger, I remained w i t h t h e 

company as t h e s e n i o r p r o j e c t e n g i n e e r . 

I r e s i g n e d my p o s i t i o n i n 1984 t o r e t u r n t o 

gra d u a t e s c h o o l , and I a c t u a l l y had a d u a l e n r o l l m e n t . I 

completed a master's degree a t t h e Colorado School o f 

Mines c o n c u r r e n t l y w i t h e n t e r i n g a Ph.D. program a t t h e 

U n i v e r s i t y o f Colorado. That program o n l y g o t about 

h a l f w a y a l o n g b e f o r e I r a n out o f money. 

I l e f t t h e U n i v e r s i t y o f Colorado, went i n t o 

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

s i m u l a t i o n work, and i n 1989 I j o i n e d t h e ICF Resources 

s t a f f . 

Q. So much o f t h i s work has been i n r e s e r v o i r 

s i m u l a t i o n and work i n --
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A. Almost e x c l u s i v e l y . 

Q. What has been your r o l e as f a r as t h e s t u d i e s 

or a c t u a l l y i n c o n n e c t i o n w i t h t h i s p r o j e c t f o r ICF? 

A. W e l l , I performed t h e h i s t o r y match work f o r 

Cedar H i l l and T i f f a n y , and I d i d t h e s e n s i t i v i t y a n a l y s i s 

f o r Areas 1, 2 and 3 o f t h e b a s i n under t h e s u p e r v i s i o n o f 

t h e guidance o f Dr. McElhiney and Dr. Pa u l . 

I a l s o have p l a y e d a l a r g e r o l e i n 

communicating t h e r e s u l t s o f t h e work t o t h e committee on 

a r a t h e r i n f o r m a l b a s i s i n terms o f p r e s e n t a t i o n s on a 

monthly b a s i s and w r i t i n g memos, r e p o r t s and t h a t s o r t o f 

t h i n g . 

Q. I n c o n n e c t i o n w i t h t h a t work o r as a r e s u l t o f 

t h a t work, have you a c t u a l l y p r e p a r e d w r i t t e n m a t e r i a l s t o 

convey t h e r e s u l t s o f your s t u d i e s t o t h e commission o r t o 

t h e committee? 

A. Yes, yes, I have. 

Q. Are tho s e r e s u l t s o f your work c o n t a i n e d i n 

E x h i b i t A, which has a l r e a d y been a d m i t t e d t o t h e reco r d ? 

A. Yes. 

Q. Now, t h e h i s t o r y match; you mentioned t h e 

h i s t o r y match. I s t h a t p a r t o f t h i s v a l i d a t i o n process 

which Dr. McElhiney d e s c r i b e d e a r l i e r ? 

A. Yes, i t i s . 

Q. What i s t h e o b j e c t i v e o f t h e h i s t o r y match 
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s t u d i e s t h a t you've t a l k e d about? 

A. W e l l , i n a d d i t i o n t o t h e model v a l i d a t i o n r o l e 

t h a t t h e h i s t o r y matches f u l f i l l e d , we a l s o were l o o k i n g 

t o o b t a i n i n f o r m a t i o n about t h e r e s e r v o i r p r o p e r t i e s a t 

s i t e - s p e c i f i c areas i n Cedar H i l l and T i f f a n y , p r o v i d e d 

i n f o r m a t i o n i n th o s e area. 

Q. Why were t h e Cedar H i l l and T i f f a n y areas 

s e l e c t e d ? 

A. W e l l , p r i m a r i l y t h e two areas have a l o n g 

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

h i s t o r y - m a t c h i n g work. Cedar H i l l , s p e c i f i c a l l y , t h e r e 

was an abundance o f i n f o r m a t i o n a v a i l a b l e i n t h e p u b l i c 

domain which was p a r t o f our charge, was t o complete t h a t 

h i s t o r y match from d a t a a v a i l a b l e i n t h e p u b l i c domain. 

T i f f a n y was v e r y g e n e r o u s l y p r o v i d e d t o us by 

Amoco. They p r o v i d e d us t h e i r p r i v a t e d a t a so t h a t we 

c o u l d c o n s t r u c t a reasonable model and do t h a t h i s t o r y 

match r e s u l t . 

Q. As a r e s u l t o f -- L e t me back up and t r y t h a t 

one a g a i n . I n o t h e r words, what you're s a y i n g i s these 

two areas, one o f t h e c r i t e r i a t h a t r e s u l t e d i n t h e i r 

s e l e c t i o n was t h e a v a i l a b i l i t y o f d a t a ; i s t h a t c o r r e c t ? 

A. Yes. 

Q. What about, i f you w i l l , t h e i r p r o d u c i n g 

c h a r a c t e r i s t i c s ? Are t h e y d i f f e r e n t ? 
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A. Yes. 

Q. Does t h a t help i n making — 

A. Yes. Cedar H i l l i s an extremely good — a very 

h i g h l y p r o d u c t i v e area. T i f f a n y , on the other hand, has a 

lower l e v e l of production, and i t was a n t i c i p a t e d t h a t 

they would provide i n f o r m a t i o n across a band w i d t h of coal 

p r o p e r t i e s , Cedar H i l l g i v i n g you maybe the higher end, 

and T i f f a n y g i v i n g you something towards the bottom end --

Q. That i s t o — 

A. — i n terms of l e v e l of production t h a t may be 

i n d i c a t i v e of the type of the coal p r o p e r t i e s t h a t you 

might expect. 

Q. I n other words, now t a k i n g from Dr. McElhiney's 

testimony t h i s morning, t a l k i n g about what modeling i s a l l 

about, and l o o k i n g at i t from your a c t u a l implementation 

of the model study, what you're t e l l i n g me i s t h a t we 

t a l k e d about p u t t i n g v a r i a b l e s i n t o the system and then 

a d j u s t i n g those v a r i a b l e s . I assume t h a t has t o be done 

w i t h i n some s o r t of reasonable range; i s t h a t c o r r e c t ? 

A. Yes, yes. 

Q. Were you able t o , using the T i f f a n y and Cedar 

H i l l areas i n the h i s t o r y matching, e s t a b l i s h a range? 

A. Yes, a range t h a t the committee was q u i t e 

comfortable w i t h f o r c h a r a c t e r i z i n g Area 1 a t the basin. 

Q. Now, l e t ' s a c t u a l l y s t a r t t o get i n t o what you 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

92 

r e a l l y d i d out here. Would you please e x p l a i n or what 

i s the geologic work? How d i d you i d e n t i f y the areas? 

What i n f o r m a t i o n d i d you get i n order t o d e f i n e the areas 

t h a t you studied? Would you e x p l a i n the process? 

A. Okay. The process can probably be — a s l i d e 

t h a t might help me has been labeled CMC E x h i b i t B, and 

i t ' s e n t i t l e d the " H i s t o r y Match Procedure f o r Cedar H i l l 

and T i f f a n y F i e l d Areas." This s o r t of — 

Q. Excuse me, j u s t a minute. Just so everybody 

knows where we are -- I t h i n k , a c t u a l l y , i t ' s i n t h a t 

packet t h a t a c t u a l l y has E x h i b i t C on the top of i t , and 

E x h i b i t B should be i n th e r e , a copy of i t on the screen. 

Would i t be h e l p f u l t o t u r n o f f the l i g h t s , or 

would you r a t h e r make notes? 

(Response from the audience.) 

Q. Okay. Now, we've got t h i s E x h i b i t B on the 

screen and i n f r o n t of you. Can you now e x p l a i n what you 

d i d , what the procedure was? 

A. Okay. The procedure was q u i t e s i m i l a r f o r both 

Cedar H i l l and the T i f f a n y f i e l d areas. The f i r s t step i n 

the process was t o define the f i x e d r e s e r v o i r parameters. 

Those parameters t h a t the committee f e l t very comfortable 

i n d e f i n i n g those two areas, v a r i a b l e s t h a t we would not 

use or a d j u s t i n the h i s t o r y matching process, and t h a t 

i n v o l v e d c o n s t r u c t i n g a g e o l o g i c a l model and a r e s e r v o i r 
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model. 

And then from there we defined w e l l o p e r a t i o n , 

and i n both cases, c l e a t p o r o s i t y , c l e a t p e r m e a b i l i t y and 

the r e l a t i v e p e r m e a b i l i t y curves were not very w e l l 

d e f i n e d. They were used as our c a l i b r a t i o n parameters, 

those parameters t h a t we would a d j u s t d u r i n g the course of 

the h i s t o r y match. 

Then there's the v e r i f i c a t i o n process, j u s t 

comparing the simulated r e s u l t w i t h the observed r a t e data 

on these w e l l s , and t h a t i s a way t h a t we can t e l l whether 

or not we're g e t t i n g close t o what we c a l l e d a 

" s a t i s f a c t o r y h i s t o r y match." 

Q. Now, before we get i n t o more d e t a i l w i t h 

respect t o t h i s procedure and how you're able t o implement 

i t , d i d you do any geologic work t o define the area t h a t 

we're t a l k i n g about? 

A. Yes. 

Q. Would you, please, e x p l a i n — would i t be 

easier, perhaps, t o use one area? 

A. Yes. 

Q. Did you do a s i m i l a r a n a l y s i s of both T i f f a n y 

and Cedar H i l l ? 

A. Yes. I t might be eas i e s t t o use Cedar H i l l . 

Q. Okay. 

A. Just t o i l l u s t r a t e the process and the s p e c i f i c 
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d e t a i l s . 

Q. Okay. Now, I be l i e v e we have some e x h i b i t s on 

the w a l l which are also contained i n the second volume; i s 

t h a t c o r r e c t , the second volume of the r e p o r t study? 

A. Yes. 

Q. And l e t ' s see. 

Dr. McElhiney, perhaps, you can go t o the w a l l 

and p o i n t t o those e x h i b i t s . They are a l i t t l e b i t b i g t o 

spread out over these c h a i r s , but I t h i n k they're --

E s s e n t i a l l y , i s i t c o r r e c t t o say ther e are s i m i l a r sets 

of e x h i b i t s f o r the Cedar H i l l and the T i f f a n y area? 

A. Yes, there are. 

Q. Okay. Now, we're going t o look a t the Cedar 

H i l l area and describe those e x h i b i t s . Would you s t a r t 

r i g h t through the process? 

A. Oh, okay. Dr. McElhiney i s standing next t o 

Cedar H i l l m a t e r i a l . Those are, j u s t f o r reference, 

E x h i b i t s 48 through 53, and t h a t ' s Plates 1 through 6. 

The map t h a t John i s standing the c l o s e s t t o i s an index 

map showing the w e l l s t h a t were chosen f o r w e l l c o n t r o l i n 

the Cedar H i l l area. 

The orange border i s the o u t l i n e of the 

s i m u l a t i o n g r i d , and then there's some dark l i n e s there 

t h a t show the two cross sections t h a t were constructed 

through the area, A - A ' and B-B'. And the long cross 
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sections are hung t h e r e . That would be Plates 2 and 3. 

And what you can see i s these are l o g cross 

sections where what we d i d i s , i s we t r i e d t o p i c k -- the 

"Basal" F r u i t l a n d Coal i s the zone of i n t e r e s t . I t ' s the 

main Upper "Basal" Coal which i s colored i n green there 

and has been c o r r e l a t e d across the area. There's a 

t h i n n e r r i d e r coal which i s the second -- or the Lower 

"Basal" F r u i t l a n d Coal i s the terminology we've used, and 

i t ' s been colored, I b e l i e v e , i n pink or some c o l o r l i k e 

t h a t . 

Now, the cross sections A and B are a t r i g h t 

angles t o one another as i n d i c a t e d i n the cross s e c t i o n , 

and from t h a t we were able t o use the other logs i n the 

area t o p i c k the tops or the top of these two coal l a y e r s 

and t o map the thicknesses. 

One of those p l a t e s over there -- okay, i s t h a t 

the s t r u c t u r e map? And again, j u s t f o r reference, we have 

included t h a t orange border on a l l the maps t o show 

approximately where the model area was loc a t e d . 

We've also h i g h l i g h t e d the w e l l s t h a t were 

chosen f o r the study area, the Cahn being c e n t r a l t o 

model, the g r i d area, and then e s s e n t i a l l y t h e r e are seven 

coalbed methane w e l l s w i t h i n the model area and thre e 

pressure monitor w e l l s . 

Q. Let's back up and make sure we're c l e a r on 
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t h i s . We're back t o the s t r u c t u r e map, and t h a t i s 

i d e n t i f i e d as Plate 4? 

A. Uh-huh. 

Q. I'm not sure what the e x h i b i t number on t h a t 

i s . I s t h a t c o r r e c t ? 

A. The e x h i b i t number on t h a t i s 51, E x h i b i t 51, 

and t h a t ' s the top of s t r u c t u r e f o r the Main Upper Basal 

F r u i t l a n d Coal, coal seam. 

Q. Which i n t e r v a l — j u s t — okay. 

A. That's the green one ther e t h a t you see i n the 

two cross s e c t i o n s . 

Q. Then you say -- you t a l k about the orange block 

being the g r i d block, i s t h a t the modeling g r i d block? I s 

t h a t what you're t a l k i n g about? 

A. Well, i t ' s the g r i d area i t s e l f . The d e t a i l s 

of the g r i d we can show i n a minute. 

Q. Okay. Now, you r e f e r r e d t o the Cahn w e l l . I s 

t h a t the --

A. The Cahn #1 w e l l i s the c e n t r a l w e l l i n the 

g r i d area. 

Q. And i s t h a t also, do I see c o r r e c t l y , t h a t 

t h a t ' s the w e l l through which both cross sections and 

which the cross sections i n t e r s e c t ? I s t h a t c o r r e c t or 

not? 

A. Well, they're --
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Q. I'm t r y i n g t o f i g u r e out from where he's 

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

A. Yeah. 

Q. Okay. Now, i t ' s gone -- you s t a r t here, you've 

got your next map and the s t r u c t u r e map. What are the 

other two? 

A. Okay. The other two p l a t e s are Plate 5 and 

Plate 6, which are E x h i b i t s 52 and 53. E x h i b i t 52 i s the 

isopach map f o r the "Upper" Basal F r u i t l a n d Coal seam, and 

t h a t was mapped on the basis of a 1.75 grams per cc c u t o f f 

on the bulk d e n s i t y l o g . I n a s i m i l a r way E x h i b i t 53, or 

Plate No. 6, i s the isopach map f o r the lower member of 

the Basal F r u i t l a n d Coal. 

Q. Now, l o o k i n g again at the orange block, your 

model area or model g r i d , why i s t h a t o r i e n t e d i n the 

d i r e c t i o n t h a t i t i s oriented? 

A. Okay. The reason t h a t i t ' s been r o t a t e d o f f of 

due n o r t h was, as we had i n f o r m a t i o n on the Mesa Hamilton 

w e l l , o r i e n t e d f o r a n a l y s i s work, t h a t was p a r t of a 

resource program funded by GRI; and t h a t w e l l i s 

approximately two miles due west of the Cahn w e l l , and i t 

suggested t h a t the face c l e a t o r i e n t a t i o n was between 

40 and 50 degrees west — I'm s o r r y — east of due n o r t h . 

So what we d i d i s we r o t a t e d the g r i d so t h a t 

we'd have the a b i l i t y t o model a p r e f e r e n t i a l flow 
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d i r e c t i o n i n the g r i d , so t h a t j u s t — we can go through 

the d e t a i l s once another e x h i b i t i s up here, but i t t u r n s 

out t h a t the Y - d i r e c t i o n i n our g r i d then p a r a l l e l s the 

face c l e a t d i r e c t i o n and the X - d i r e c t i o n i n the g r i d 

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

Q. Okay. One more quick question before we get 

f u r t h e r i n t o the g r i d t h i n g . Now, we t a l k e d about the 

isopach l a y e r s 1 and 2. Would you t e l l us which l a y e r s 

those are as represented on t h a t cross s e c t i o n f o r Cedar 

H i l l ? 

A. Okay. I was going t o say they're colored up 

here, but i n terms of l a b e l i n g on the cross s e c t i o n , one 

says the "Upper" Basal F r u i t l a n d and one says the "Lower" 

Basal F r u i t l a n d . Those are the two model l a y e r s t h a t we 

used, or the two coal seams t h a t we used as model l a y e r s . 

Q. On the cross s e c t i o n , then, what i s the area 

t h a t I see, an area marked i n orange or something on the 

upper — 

A. That was an a d d i t i o n a l c o r r e l a t i o n t h a t was 

made t o a s s i s t i n developing a g e o l o g i c a l model through 

the area. 

Q. Okay, but t h a t ' s not something t h a t ' s r e l e v a n t 

t o the balance of the study; i s t h a t c o r r e c t ? 

A. No, not s p e c i f i c a l l y , no. 

Q. Now, you i n d i c a t e d t h a t you have another 
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e x h i b i t t h a t i n d i c a t e s i n more d e t a i l how the g r i d blocks 

are o r i e n t e d . 

A. Yes, I t h i n k i t would be appr o p r i a t e t o put up 

E x h i b i t No. 22, and i t shows the a c t u a l model g r i d t h a t 

was used t o do the work, and f o r convenience the s e c t i o n 

l i n e s have been placed on the g r i d so t h a t i t ' s easy t o 

see where due n o r t h i s and provides a scale f o r what we're 

l o o k i n g a t . 

And as you can see, the Cahn #1 w e l l s i t s i n 

the c e n t r a l p a r t of the area. The seven coalbed methane 

producing w e l l s t h a t were included i n t h i s area are: the 

State BX, State BW, Schneider IS, the Ealum, the Keys and 

the Wood w e l l s . The three pressure monitor w e l l s are: 

the Leeper, the Schneider Bl and the Cahn #2. 

Q. Now, j u s t f o r reference, j u s t t o make sure 

we're a l l l o o k i n g at the same t h i n g , the produc t i o n w e l l s 

are the hexagonal gas w e l l symbols? 

A. Yes. 

Q. And the monitor w e l l s are the square blocks 

around the w e l l s ; i s t h a t c o rrect? 

A. Right. 

Q. And t o make sure t h a t I know t h i s , what we've 

got on E x h i b i t 22 i s you've got the blocks going up and 

down. I f we took one of those, one of your p l a t e s over 

th e r e and j u s t simply turned i t so the blocks are going up 
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and down, t h a t would be comparable o r i e n t a t i o n ; i s t h a t 

c o r r e c t ? 

A. Exactly. And i t might be a good time t o 

c l a r i f y , since i t wasn't on the screen when I was 

mentioning i t : the face c l e a t d i r e c t i o n here, then, i s 

t h i s Y - d i r e c t i o n i n the model, and the b u t t c l e a t 

d i r e c t i o n i s the X - d i r e c t i o n i n the model as shown on t h i s 

E x h i b i t 22. 

Q. Now, over t o the r i g h t of t h a t set of e x h i b i t s 

t h a t we j u s t looked a t on the w a l l , i s t h a t a s i m i l a r set 

of e x h i b i t s f o r the T i f f a n y area? 

A. Yes, i t i s . There's also a cross s e c t i o n 

A - A ' and a B - B' f o r the T i f f a n y area, and they're 

lo c a t e d on t h a t index map t h a t John i s p o i n t i n g t o ; and 

again the orange square th e r e represents the area t h a t was 

modeled, and we also have a s t r u c t u r e map and an isopach 

map constructed i n a s i m i l a r fashion as the process we 

used a t Cedar H i l l . 

The other p l a t e up there -- l e t me t e l l you 

which e x h i b i t t h a t i s . That's E x h i b i t 75. What i t does 

i s i t shows where the g r i d area i s lo c a t e d . Now, John, 

down, d i a g o n a l l y . No, r i g h t t h e r e . There you go. I t 

shows the character of the coal across the area t h a t was 

modeled. And what we chose t o do, t h i s was a 

s i m p l i f i c a t i o n t h a t Amoco suggested t h a t would be 
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a p p r o p r i a t e as t o handle T i f f a n y as a s i n g l e - l a y e r c o a l , 

although t h e r e i s some separation of the Basal F r u i t l a n d 

coal as you get towards the southeast edge of the g r i d . 

Q. Okay. And then you've got the — and then i n 

t h i s case, you a c t u a l l y have the two cross sections on the 

same piece of paper; i s t h a t c o r r e c t ? 

A. Yes. 

Q. Now, l e t ' s go back t o Cedar H i l l , and s t a r t i n g 

w i t h some d e t a i l about the a n a l y s i s , perhaps we can get 

the h i s t o r y match procedure s l i d e back up as w e l l and keep 

Paul busy here, jumping back and f o r t h between overheads 

as we look a t the p l a t e s . 

You ki n d of gave us an overview of the procedure 

as you've described i t . Why don't we s t a r t at the top and 

go through the process here? You t a l k e d f i r s t about 

d e f i n i n g f i x e d r e s e r v o i r parameters. Do you want t o s t a r t 

w i t h t h a t ? 

A. Yes. E s s e n t i a l l y , the geologic model, what was 

done — j u s t t o f i n i s h t h a t o f f , i s t h i s E x h i b i t 22, t h i s 

g r i d drawn on the exact same scale as the maps, i s -- i n 

case anybody i s not f a m i l i a r w i t h i t -- i s on a 

transparency, and i t ' s l a i d on the top of the s t r u c t u r e i n 

the isopach maps; and f o r the center of each of the g r i d 

blocks, a value f o r the e l e v a t i o n of the coal seam i s 

d i g i t i z e d o f f and a thickness value f o r the two coal seams 
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t h a t were modeled are d i g i t i z e d so t h a t when the geologic 

model i s incorporated i n t o the s i m u l a t o r , i t represents 

the geology as mapped i n the p l a t e . 

Then the next phase i s -- probably an 

app r o p r i a t e s l i d e f o r t h i s would be E x h i b i t 16, and i t 

provides a summary of the r e s e r v o i r parameters, the f i x e d 

r e s e r v o i r parameters, t h a t were used i n the model. 

Q. Let's stop and take a look a t t h a t now. We're 

l o o k i n g at Plate 16, and I see -- j u s t describe how they 

-- excuse me -- E x h i b i t 16. Let's discuss the lay o u t and 

the items of i n f o r m a t i o n , what they are so t h a t we know 

how t o use t h i s t a b l e . 

A. When I say " f i x e d parameters" on the l e f t - h a n d 

s i d e , I'm l i s t i n g those parameters t h a t some value was 

assigned or m u l t i p l e values were assigned. They weren't 

v a r i e d d u r i n g the course of the h i s t o r y match. Then the 

center column i s the a c t u a l value t h a t was used f o r t h a t 

parameter, and then the source of the i n f o r m a t i o n i s 

summarized on the right-hand side of the t a b l e ; and where 

i t says "measured" or "estimated," and there's a small 

number s u p e r s c r i p t on t h a t , t h a t r e f e r s t o a reference 

which i s provided on pages 27 and 28 of E x h i b i t A, where 

t h a t i n f o r m a t i o n was obtained from. 

Q. Okay. So i f I look/ f o r example, I'm l o o k i n g 

at t h a t e x h i b i t and I go down. "Coal Depth" and "Net Pay" 
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come from a c t u a l l y the p l a t e s t h a t are on the w a l l ; i s 

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

A. Yes. 

Q. And you've assigned a value f o r each of the 

c e l l s i n the model or c e l l b l o c k s --

A. Right. 

Q. - - o r whatever you want t o c a l l those? 

A. Yes. 

Q. Now the i n i t i a l pressure I see t h a t t h a t ' s 

measured, and I can go t o item No. 5 on page 27 and t h a t 

t e l l s the source of i n f o r m a t i o n ; i s t h a t c o r r e c t ? 

A. Exactly. 

Q. Now, these f i x e d parameters, the ones you've 

described as not being v a r i e d , those are known parameters. 

I mean, you d i d n ' t j u s t a r b i t r a r i l y come i n and f i x them 

and say, "We're not going t o move these"; i s t h a t r i g h t ? 

A. No, t h a t ' s i n f o r m a t i o n we were able t o glean 

from the p u b l i c record, and they were not v a r i e d d u r i n g 

the course of the h i s t o r y match. 

Q. A l l r i g h t . Now, once you've got those f i x e d 

parameters, what do you need next t o s t a r t b u i l d i n g t h i s 

model t e s t i n g , doing the h i s t o r y t e s t i n g ? 

A. Well, the next t h i n g we need t o do i s we need 

to be able t o define how the w e l l s w i l l be operated and 

how the w e l l s w i l l be brought on or shut i n , and the best 
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way t o summarize or discuss t h a t would be l o o k i n g at 

E x h i b i t 17 and E x h i b i t 21. 

E x h i b i t 17 i s j u s t a t a b l e t h a t l i s t s the w e l l s 

t h a t were included i n the model area, and one of the 

columns here i s c a l l e d "Perforated Layers." That says 

which one of these w e l l s was open t o the Upper Basal 

F r u i t l a n d Coal seam only and which one of those w e l l s were 

open t o both l a y e r s ; and as you can see from the t a b l e , 

t h e r e were th r e e w e l l s t h a t were dual l a y e r completions. 

I also have a column c a l l e d "Well C o n t r o l , " 

and a l l t h a t means i s i t says what the c l a s s i f i c a t i o n of 

the w e l l i s or how I operated the w e l l . For example, Cahn 

Gas Com 2 and Schneider Gas Com B-l are both pressure 

monitor w e l l s , which means t h a t they were completed -- or 

used i n the model as nonproducing w e l l s , and they were 

ther e j u s t t o monitor r e s e r v o i r pressures. 

Q. Now, l e t me stop you r i g h t t here and make sure 

I understand. I n the f i e l d these were a c t u a l l y pressure 

monitor w e l l s too; i s t h a t c o r r e c t ? 

A. Yes, these are re-qompleted F r u i t l a n d w e l l s and 

they were re-completed f o r the purpose of mo n i t o r i n g 

pressures, formation pressures, i n the Basal F r u i t l a n d 

coal i n the Cedar H i l l area. 

Q. Now, each of these w e l l s t h a t you've got l i s t e d 

on t h i s E x h i b i t No. 17, those are a c t u a l w e l l s t h a t have a 
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performance h i s t o r y of some s o r t , something against which 

you can t e s t the model; i s t h a t c o r r e c t ? 

A. Yes. 

Q. Why don't you j u s t b r i e f l y e x p l a i n what 

E x h i b i t 22 — or 21 i s , I guess, i n comparison t o 17? 

A. 21. Well, i n a way, the way you would view i t 

i s the column o f f -- the two columns o f f of E x h i b i t 17 

e n t i t l e d "Simulation (Days)" and "Calendar Date," i t has 

t o do w i t h when the w e l l s — when we f i r s t had production 

data r e p o r t e d on the w e l l s . 

And i f you look a t E x h i b i t 21, i t ' s s o r t of a 

g r a p h i c a l or a schematic showing when these w e l l s came on, 

and the s i m u l a t i o n p e r i o d t h a t we looked a t i s from May of 

1977 through December of 1985. That corresponds t o a 

simulated production time of zero days being made of '77, 

and through the end of December 1985 represents 3,167 days 

of s i m u l a t i o n time. 

And then i t shows -- the w e l l s are l i s t e d , the 

w e l l names are l i s t e d down the ri g h t - h a n d side of 

E x h i b i t 21. The pressure monitor w e l l s have a s l i g h t l y 

d i f f e r e n t shading i n the bars, and i t shows when they 

s t a r t e d m o n i t o r i n g pressures *-- w e l l , r e s p e c t i v e t o which 

w e l l we're t a l k i n g about. For example, Cahn 2 and 

Schneider, both s t a r t e d m onitoring pressures i n J u l y of 

1979 or 822 days of s i m u l a t i o n time. 
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Q. So what t h i s r e a l l y i s i s j u s t a graphic 

d e p i c t i o n of the overlap — time overlap of the operation 

of these wells? 

A. This i s s o r t of an important t h i n g t o keep i n 

mind when you're modeling because you want t o make sure 

t h a t you b r i n g your w e l l s on a t the appr o p r i a t e time, and 

operate — operate those w e l l s a t the appr o p r i a t e periods 

of time. 

Q. Now, perhaps, we could have E x h i b i t B back up 

again f o r the moment, and what you're t a l k i n g about here 

i s the defined w e l l operation and scheduled aspect of t h a t 

procedure? 

A. Yes, r i g h t . The second component t o t h a t i s 

t h a t when you're doing the s i m u l a t i o n work, you can 

sp e c i f y — there's a v a r i e t y of ways you can operate these 

w e l l s , and what we've done a t Cedar H i l l i s a combination 

of two t h i n g s . Where we could, where the water r a t e data 

was as complete as -- where i t was complete i n the p u b l i c 

record, we a c t u a l l y s p e c i f i e d the water r a t e s t h a t were 

reported t o the s t a t e of New Mexico f o r those w e l l s . 

Where the water r a t e data was questionable or 

incomplete, we placed the w e l l on a bottomhole pressure 

schedule, and t h a t i s i n d i c a t e d f o r the Cahn and the Wood 

w e l l as FBHP on E x h i b i t 17. That i s the i n f o r m a t i o n t h a t 

we used t o operate the w e l l s d u r i n g the simulated p e r i o d . 
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Q. Now, i t says here a c t u a l l y , i t says "Gas/Water 

Rate." I s t h a t e i t h e r / o r , or i s t h a t a — 

A. Yes, e i t h e r / o r . As an example at T i f f a n y , 

i n s t e a d of using water r a t e s , we used gas ra t e s p r i m a r i l y , 

so i t ' s j u s t one or the other. 

Q. Why would you use water r a t e s i n t h i s ? I mean 

we're t a l k i n g about gas w e l l s , aren't we? Why would you 

use a water rate? 

A. Well, i n t h i s p a r t i c u l a r case, we j u s t opted t o 

use water r a t e s . We could have used gas r a t e s . 

Q. As an o p t i o n a l thing? There's no --

A. The water r a t e s i n i t i a l l y were high, and we 

opted t o use water r a t e s , but there's no reason why gas 

rate s couldn't have been used. 

Q. Now, once you've d i v i n e d these f i x e d parameters 

and e s t a b l i s h e d your w e l l operation and schedule, again, 

as I understand what you're saying, i s you're repeating 

h i s t o r y i n the si m u l a t o r , i n the model, i s t h a t r i g h t , i n 

these f i r s t two steps? You're r e c o n s t r u c t i n g h i s t o r y t h a t 

you already have? 

A. Yes, yes. 

Q. What's the next step i n that ? What do you do? 

That next appears t o be adj u s t v a r i a b l e s ? 

A. To r e f e r back t o E x h i b i t 16 or the E x h i b i t B 

t h a t I b e l i e v e i s up on the screen. The p a r t i c u l a r 

"• "• . I . . . . . . . • • T . — . i. I I — . . . i , . — — — • i •• 
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v a r i a b l e s t h a t were not w e l l defined i n the l i t e r a t u r e f o r 

Cedar H i l l were the c l e a t p o r o s i t y and p e r m e a b i l i t y and 

the r e l a t i v e p e r m e a b i l i t y curves, so those were the 

v a r i a b l e s t h a t we used t o — We adjusted those. 

We'd make a run, making some estimate of what 

we thought those p r o p e r t i e s were, and then we would 

compare the simulated r e s u l t s , production volumes, w i t h 

the observed volumes; and as we got c l o s e r , we became, you 

know -- t h a t ' s how you improve on t h i s adjustment. 

U l t i m a t e l y when you get what you would c a l l a 

" s a t i s f a c t o r y match" between the observed production 

volumes and the simulated production volumes, i t i n d i c a t e s 

t h a t you are nearing a reasonable d e s c r i p t i o n of these 

thr e e parameters t h a t are being adjusted. 

Q. Were you able t o get a s a t i s f a c t o r y match? 

A. Yes, one t h a t we were q u i t e comfortable w i t h . 

Q. That would be i l l u s t r a t e d i n a se r i e s of 

e x h i b i t s . The f i r s t two t h a t I would l i k e t o look a t or 

would l i k e t o t a l k about are E x h i b i t s 28 and 29. What 

these two e x h i b i t s show i s water production r a t e and gas 

production r a t e f o r the Cahn w e l l , Cahn #1 w e l l , where the 

s o l i d l i n e s are the simulator r e s u l t s and the open c i r c l e s 

are the observed r a t e data t h a t was reported t o the s t a t e . 

Now, t h i s p a r t i c u l a r w e l l , i f you r e c a l l , has 

been operated on a bottomhole pressure, so n e i t h e r one of 
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the observed r a t e data was not i n p u t i n t o the s i m u l a t o r ; a 

bottomhole pressure was used. Therefore, as the 

sim u l a t o r , as the s o l i d l i n e gets c l o s e r t o open — t o the 

shape and the general shape and l e v e l of produc t i o n as 

i n d i c a t e d by the open c i r c l e s — i t t e l l s us t h a t we're 

g e t t i n g c l o s e r i n terms of the r e s e r v o i r p r o p e r t i e s used 

around the Cahn w e l l . 

To move on t o E x h i b i t s 31 and 32, i n a s i m i l a r 

way, these are gas and water production r a t e s f o r the 

Schneider B-1S w e l l . Now, i n t h i s p a r t i c u l a r case, t h i s 

w e l l was a s i n g l e - l a y e r completion. I t was only being 

produced from the Upper Basal F r u i t l a n d Coal seam; and we 

d i g i t i z e d the water rates i n t h i s case, t h a t ' s why the 

s o l i d l i n e t r a c k s the open c i r c l e s so w e l l . And then what 

we d i d i s the comparison t h a t you see between -- on the 

gas r a t e between the s o l i d l i n e and the open c i r c l e s 

i n d i c a t e s what we considered t o be a s a t i s f a c t o r y match. 

Again, the f i n a l w e l l I would l i k e t o use t o 

i l l u s t r a t e t h a t process i s the State BW-1 w e l l w i t h 

E x h i b i t s 34 and 35. Now, i n t h i s case t h i s i s a dual 

l a y e r completion. This w e l l was producing from both the 

upper and the lower coal seams. 

Again we used the water r a t e s . We d i g i t i z e d 

o f f the water r a t e s , and the s o l i d l i n e t r a c k s those open 

c i r c l e s very w e l l , and the sim u l a t o r -- the s o l i d l i n e on 
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the gas r a t e curve i n d i c a t e s what the s i m u l a t o r i s doing 

r e l a t i v e t o the open c i r c l e s which are the observed data; 

and on the basis of working our way through a l l seven of 

these w e l l s i n the same way I've j u s t t a l k e d about here, 

we decided t h a t we were — we had what we c a l l a 

" s a t i s f a c t o r y match." 

Q. What about the — you say you had th r e e 

pressure observation w e l l s i n th e r e . Were they u s e f u l i n 

t h i s process? 

A. Oh, d e f i n i t e l y . They were s o r t of the checks 

and balances on the system, because they're not s i t t i n g — 

they're s i t t i n g i n very — w e l l , l e t me go back t o 

E x h i b i t No. 22; and we can see where these three pressure 

monitor w e l l s are s i t t i n g r e l a t i v e t o the coalbed methane 

produc t i o n w e l l s i n the area, and you can see t h a t the 

Cahn #2 i s o f f s e t from the Cahn #1 w e l l by something over 

900 f e e t or so. 

Now, i f you look a t E x h i b i t 37, t h i s shows --

the s o l i d l i n e i n d i c a t e s what the s i m u l a t o r was seeing f o r 

pressure a t t h a t Cahn #2 l o c a t i o n as compared t o what the 

open c i r c l e s or the observed data t h a t was reported t o the 

s t a t e ; and as you can see, i t ' s an extremely good match. 

I n a s i m i l a r way, E x h i b i t 38 shows the same 

simulated versus observed data on the Schneider Bl 

pressure monitor w e l l , which i s shown i n E x h i b i t 22, and 
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i t ' s — only i t ' s less than 400 f e e t o f f s e t from the 

Schneider IS w e l l . And again, the pressure — what the 

si m u l a t o r i s showing r e l a t i v e t o what was observed f o r 

t h a t pressure monitor w e l l i s extremely good. 

Now, l a s t 

Q. Let me ask you, j u s t t o make sure we understand 

t h a t . What you're saying i s t h a t a l l these t h i n g s are 

i n t e r a c t i n g i n the s i m u l a t o r , supposedly, as they should 

i n the f i e l d , and you d i d n ' t a d j u s t the s i m u l a t o r w i t h 

respect t o these w e l l s except as you adjusted those 

v a r i a b l e parameters; i s t h a t c o r r e c t ? These pressures are 

a l l what happened i n the si m u l a t o r t o the well? 

A. Right. 

Q. Okay. And you had the t h i r d w e l l ; i s t h a t 

c o r r e c t ? 

A. The t h i r d w e l l i s the Leeper Gas Com B-l w e l l . 

That's E x h i b i t 39. I t shows the simulated r e s u l t versus 

the observed pressures. As you can see, the pressures 

were not -- they d i d n ' t s t a r t measuring pressures i n t h i s 

w e l l u n t i l r a t h e r l a t e i n our h i s t o r i c a l p e r i o d . And t h a t 

w e l l on E x h i b i t 22 i s s e t t i n g between the Keys and the 

Ealum w e l l s l i g h t l y o f f t o the east t h e r e . 

Q. Now, as I go back t o E x h i b i t 16 and look, I 

see you're t a l k i n g about your source f o r p o r o s i t y and 

p e r m e a b i l i t y ; i s t h a t where I go t o f i n d out the r e s u l t s , 
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what c h a r a c t e r i s t i c s t h a t you i d e n t i f y f o r the w e l l s i n 

those v a r i a b l e parameters? 

A. Well, t h a t ' s the r e s u l t of the f i n a l h i s t o r y 

match on the range of parameters — the range of values 

t h a t were determined f o r p o r o s i t y , p e r m e a b i l i t y and 

r e l a t i v e p e r m e a b i l i t y curves. Since they are the r e s u l t s 

of the h i s t o r y match, they are shown i n the e x h i b i t s where 

the i n f o r m a t i o n i s summarized, i s t a b u l a t e d i n the f a r 

r i g h t - h a n d side under the "Source" column. 

Q. Why don't you j u s t summarize, then, using those 

e x h i b i t s what you d i d l e a r n about those r e s e r v o i r 

p r o p e r t i e s about which you d i d not have a l o t of 

i n f o r m a t i o n s t a r t i n g out? 

A. The t a b u l a r r e s u l t s are shown i n E x h i b i t 18, 

and I ' d l i k e t o also d i r e c t your a t t e n t i o n t o E x h i b i t 25. 

As i n d i c a t e d i n E x h i b i t 18, what we've done i s , i s f o r 

each model l a y e r , we've t a b u l a t e d the p o r o s i t y and the 

geometric mean i n the p e r m e a b i l i t y , f o r the c l e a t 

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

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

Now, E x h i b i t 25 i s a l i t t l e b i t more complete 

i n t h a t i t shows the d i s t r i b u t i o n and the m o d i f i c a t i o n s 

t h a t were being made t o the g r i d blocks. So t h a t as an 

example, the Cahn #1 w e l l , which s i t s i n the c e n t r a l p a r t 

i t ' s on E x h i b i t 18 — i t i n d i c a t e s t h a t a quarter of a 
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percent of p o r o s i t y was assumed and t h a t the geometric 

mean and the p e r m e a b i l i t y was 6.9 m i l l i d a r c i e s w i t h 

4 m i l l i d a r c i e s i n the X - d i r e c t i o n , or the b u t t c l e a t 

d i r e c t i o n , and 12 m i l l i d a r c i e s i n the face c l e a t 

d i r e c t i o n . 

Now, l o o k i n g a t E x h i b i t 25, you see t h a t t h a t 

patch, the area t h a t ' s a f f e c t e d by those values, i s l a r g e r 

than the one g r i d block t h a t the Cahn w e l l i s completed 

i n . 

So t o put the whole s t o r y together you need t o 

look a t not only the r e s u l t s summarized on E x h i b i t 18, but 

also we have f o r Model Layer 1 the face and b u t t 

p e r m e a b i l i t i e s . The d i s t r i b u t i o n of those p e r m e a b i l i t i e s 

are summarized on E x h i b i t 25. E x h i b i t 26 are the face and 

b u t t c l e a t p e r m e a b i l i t i e s f o r Model Layer 2, and E x h i b i t 

No. 27 summarizes the d i s t r i b u t i o n i n c l e a t p o r o s i t i e s f o r 

Model Layer 1. 

Now, I ' d l i k e t o emphasize t h a t t h i s i s the 

r e s u l t of the h i s t o r y matching process. These are not 

measured values. They're simulated values. 

Q. But do you have confidence i n those simu l a t i o n s 

because of the matches you were able t o get t h a t you 

t a l k e d about before? 

A. Because of the match on the produc t i o n data and 

the t h r e e pressure monitor w e l l s , we had a -- there was a 
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strong l e v e l of — I mean a very high l e v e l of confidence 

i n the r e s u l t s . 

I t ' s a l s o, bear i n mind, t h a t when the r e s u l t s 

were presented t o the CMC, they also expressed a comfort 

l e v e l w i t h the values t h a t we were coming up w i t h f o r coal 

p r o p e r t i e s i n the area based on t h e i r a c t u a l f i e l d 

experience. 

Q. Okay. I t h i n k t h a t ' s an important p o i n t , t h a t 

as you ran these s i m u l a t i o n s and got r e s u l t s , you then 

presented i t back t o the s t e e r i n g committee or the study 

committee — 

A. Yes. 

Q. -- and they looked at i t and s a i d , "That makes 

sense i n the r e a l world"? 

A. Well, based on t h e i r experience and what 

they're seeing i n the f i e l d , t h e i r own independent 

s t u d i e s , t o o, they were able t o come back t o us and say 

"That's c o n s i s t e n t w i t h what we're seeing. That gives us 

confidence i n the model t o performance." 

Q. I n other words, the rock i s -- the rock i s 

lo o k i n g l i k e what the model says i t should; i s t h a t what 

you mean? 

A. That's a good way of saying i t , yes. 

Q. Now, i n a d d i t i o n t o those rock p r o p e r t i e s and 

r e s e r v o i r p r o p e r t i e s , were you able t o l e a r n anything 
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about r e s e r v o i r performance as a r e s u l t o f t h i s h i s t o r y 

matching? 

A. Yes. 

Q. Did you have e x h i b i t s t h a t can d i s c u s s t h a t ? 

A. Yes. I ' d l i k e t o s t a r t o f f w i t h E x h i b i t 40 and 

E x h i b i t 42. D u r i n g t h e course o f t h e h i s t o r y match, we 

were a b l e t o l o o k a t what was happening i n terms o f — 

a e r i a l l y w i t h i n t h e area t h a t was b e i n g modeled. And what 

we saw, what these two s l i d e s summarize h e r e , i s t h e Cahn 

w e l l had been p r o d u c i n g f o r about -- on and o f f f o r about 

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

S t a t e BW w e l l s were produced on l i n e . 

E x h i b i t No. 40 shows t h e Cahn p r o d u c i n g as an 

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

S t a t e BW o r t h e Schneider w e l l . A l t e r n a t i v e l y , E x h i b i t 42 

shows about 60 days o f p r o d u c t i o n from t h e BW and t h e 

Schneider w e l l s , and i t shows what t h e s i m u l a t e d gas 

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

Now, as we — we have t h e a b i l i t y w i t h t h e 

s i m u l a t o r t o l o o k a t these t y p e s o f maps, eve r y s i n g l e 

t i m e s t e p t h a t i s t a k e n e v e r y day t h r o u g h o u t t h e s i m u l a t e d 

p e r i o d , and what we saw was, i s we saw t h e p o t e n t i a l f o r 

an i n t e r a c t i o n between t h e Cahn w e l l and t h e BW and t h e 

Schneider w e l l s . 

Now, l o o k i n g a t E x h i b i t s 41 and 43, as a r e s u l t 
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of the pressure drawdown t h a t we were seeing i n the 

c e n t r a l p a r t of the f i e l d from t h i s c l u s t e r of w e l l s t h a t 

I've i d e n t i f i e d here, the BW, the Schneider and the Cahn 

w e l l , these simulated maps or these maps show the 

simulated gas s a t u r a t i o n t h a t r e s u l t e d from the pressure 

drawdown. 

And l o o k i n g a t E x h i b i t 41, what you see i s , i s 

you see approximately somewhere between 7-1/2 t o 9 percent 

gas s a t u r a t i o n developed around the Cahn w e l l . 

I n E x h i b i t 43 w i t h approximately 60 days of 

product i o n from the State BW and the Schneider w e l l , you 

see t h a t t h a t gas s a t u r a t i o n has increased f a i r l y r a p i d l y 

towards and i s now invol v e d i n the BW w e l l and i s very 

close t o the Schneider w e l l . So you have f a i r l y good 

very good development of the f r e e gas s a t u r a t i o n i n the 

c l e a t s as a r e s u l t of t h i s i n t e r a c t i o n . 

Q. Now, again, as I was c a r e f u l t o p o i n t out t h i s 

morning t o t h i s morning's witnesses, I'm not an engineer. 

I don't understand t h i s s t u f f , but when I look a t t h i s , 

p a r t i c u l a r l y when I look a t , say, E x h i b i t s 40 and 42, and 

I also see a s i m i l a r type of p a t t e r n i n 41 and 43, i t 

appears t h a t there i s — the e f f e c t seems t o be going 

towards the top of the g r i d block which would be towards 

the n o r t heast, I guess, the northwest; i s t h a t r i g h t ? 

A. Yes. There i s a g r i d boundary e f f e c t here, and 
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i t ' s most r e a d i l y seen i n E x h i b i t s 41 and 43; and what 

t h i s i s , i s the gas s a t u r a t i o n t h a t i s developing as a 

r e s u l t of pressure drawdown, these high gas s a t u r a t i o n s i n 

— i f you would look t o where i t says, "Y 1," "X 1," up i n 

the northwest corner of the g r i d — p a r t of t h a t gas 

s a t u r a t i o n development i s because i t doesn't have the 

a b i l i t y t o move on up depth beyond the l i m i t s of the g r i d . 

So the involvement up there around the BX w e l l i s , t o a 

c e r t a i n degree, a g r i d boundary e f f e c t . 

Q. Would I be c o r r e c t or i n c o r r e c t i n i n t e r p r e t i n g 

t h a t t h a t would i n d i c a t e the k i n d of o r i e n t a t i o n of the — 

confirm the o r i e n t a t i o n of the c l e a t s and t h a t the 

p e r m e a b i l i t y e f f e c t s would be working i n t h a t d i r e c t i o n ? 

A. Well, the elongate nature of the gas s a t u r a t i o n 

i s a combined e f f e c t of the p r e f e r e n t i a l face c l e a t 

d i r e c t i o n , which i f you're l o o k i n g a t E x h i b i t 41, t h a t ' s 

p a r a l l e l t o the Y - d i r e c t i o n . I t ' s also got a s t r u c t u r a l 

component t o i t i n t h a t the s t r u c t u r e i s elongated t h a t 

way as w e l l , so there i s some s t r u c t u r a l c o n t r o l over the 

development of the f r e e gas, or where i t ' s d i s t r i b u t e d . 

Q. Now, we heard Dr. McElhiney t a l k t h i s morning 

about the i n t e r f e r e n c e e f f e c t and h i s b e l i e f t h a t i t has 

some b e n e f i c i a l e f f e c t . And do I hear your saying t h a t i s 

some i n t e r f e r e n c e e f f e c t showing up i n t h i s , and can you 

say more about tha t ? 
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A. Yes. As a r e s u l t of what we saw i n these 

pressure and gas s a t u r a t i o n d i s t r i b u t i o n p l o t s , we asked 

ourselves: I s there any way t o t r y t o determine whether 

or not the i n t e r a c t i o n between these w e l l s was d e t r i m e n t a l 

or b e n e f i c i a l during the 8.7 years of simulated h i s t o r y ? 

And t o t h a t end, we made a couple of — we made a couple 

of runs, and these are summarized i n E x h i b i t 20 and 

E x h i b i t 46. 

Now, t o b r i e f l y e x p l a i n what those cases were, 

i t may be appropriate — I don't mean t o confuse t h i s too 

much -- i t may be appropriate t o have E x h i b i t 22 along 

w i t h E x h i b i t 20 j u s t f o r the moment. The f i r s t t h i n g t h a t 

we d i d , Case I , i s Cahn #1 w e l l i s the only producing w e l l 

i n the e n t i r e g r i d . 

I n other words, we took and l e f t the r e s e r v o i r 

d e s c r i p t i o n e x a c t l y as i t r e s u l t e d from the h i s t o r y match. 

We ran what we c a l l e d "Case I " w i t h only the Cahn w e l l 

producing. Then we ran what c a l l e d "Case I I , " which i s 

also i n the foo t n o t e of E x h i b i t 20, where the Cahn w e l l i s 

l e f t shut i n and the Schneider and State BW and State BX 

would — a l l the other w e l l s are allowed t o produce j u s t 

as they were produced during the course of the h i s t o r y 

match. 

We made those two runs, and what we wanted t o 

t r y t o examine was whether or not i f you took — i f you 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

119 

took Cahn out of the problem, and then ran i t by i t s e l f as 

an unconfined w e l l , and then i f you ran the Schneider and 

the State also w i t h o u t b e n e f i t of Cahn, would they 

i n d i v i d u a l l y show the same l e v e l and performance as they 

had d u r i n g the course of the h i s t o r y match? 

So t o go back t o a comparison of E x h i b i t s 20 

and 46, what we see here i s a comparison of the gas r a t e 

p r o d u c t i o n r e s u l t i n g from the h i s t o r y match which i s the 

top curve, and what we see also here, the bottom curve i s 

the sum of t h i s Case I w i t h the Cahn only and Case I I 

w i t h o u t the Cahn. 

Now, I would l i k e t o p o i n t out t h a t i n Case I I , 

the State BW w e l l and the Schneider were allowed t o 

produce by being c o n t r o l l e d by t h i s observed water r a t e 

p r o d u c t i o n t h a t we've seen on the two w e l l s . When we 

presented t h i s r e s u l t t o the committee, i t was suggested 

t h a t t h a t might not be the most appropriate way t o view 

i t ; so they asked t h a t we reconsider and run the State and 

the Schneider w e l l s on a bottomhole pressure schedule, 

which i s Case I I I . 

We went back and we made t h a t run, and we 

summed the r e s u l t s of Case I I I w i t h Case I , which i s the 

Cahn only, and t h a t i s the curve t h a t l i e s between the 

h i s t o r y match r e s u l t and the $um of Cases I and I I on 

E x h i b i t 46. 
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Q. Based upon t h i s a n a l y s i s , are you able t o draw 

any conclusions? 

A. The only t h i n g t h a t — I t h i n k what we learned 

from t h i s i s f o r the 8.7 years of simulated h i s t o r y t h a t 

we d i d do i s t h a t i t appears t h a t t h e r e was some 

b e n e f i c i a l e f f e c t from the i n t e r a c t i o n between the Cahn 

and the State BW and the Schneider B-1S w e l l s . 

Q. Based on t h a t , can you make any conclusions 

about optimum w e l l spacing? 

A. No, a b s o l u t e l y no. 

Q. Now, i s there anything else t h a t you would l i k e 

t o add about the h i s t o r y match i n the Cedar H i l l area? 

Have we p r e t t y w e l l covered i t , or i s there some 

a d d i t i o n a l i n f o r m a t i o n t h a t would be u s e f u l f o r 

understanding — mostly f o r understanding the process 

r a t h e r than the d e t a i l s of the r e s u l t s ? 

A. Well, I t h i n k i t was an i n v a l u a b l e exercise i n 

terms of demonstrating the a b i l i t y of the model t o 

s a t i s f a c t o r i l y match a c t u a l f i e l d p r o d u c t i o n , and i t also 

gave us a very good i n s i g h t i n t o the coal p r o p e r t i e s f o r 

t h a t s p e c i f i c area which was l a t e r used as i n p u t i n t o the 

s e n s i t i v i t y analyses. 

Q. Did you run through the same s o r t of h i s t o r y 

match procedure i n the T i f f a n y area? 

A. Yes. 
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Q. Did you have the same s o r t of data p o i n t s and 

data i n f o r m a t i o n as f a r as doing th a t ? 

A. S i m i l a r . The b i g d i s t i n c t i o n here was t h a t 

T i f f a n y was provided t o us as p a r t of Amoco's p r i v a t e data 

set so we were provided i n f o r m a t i o n , you know, d i r e c t l y 

from Amoco t h a t they had measured, and t h a t was provided 

d u r i n g the course of the study. 

And secondly, the other — the other important 

d i f f e r e n c e between T i f f a n y and Cedar H i l l would be t h a t we 

d i d n ' t have any pressure monitor w e l l s i n the T i f f a n y 

area, but we d i d have -- most of the w e l l s t h a t were 

included i n t h a t h i s t o r y match had measured bottomhole 

pressure h i s t o r y on them, once Amoco took over operation 

of the w e l l s . 

Q. Now, I'm loo k i n g a t the l i s t of e x h i b i t s , the 

summary of the l i s t of e x h i b i t s i n -- d i r e c t l y behind the 

e x h i b i t tab i n E x h i b i t A. I f I looked a t E x h i b i t s 54 

through 77, I f i n d comparable e x h i b i t s t o what we j u s t 

looked a t f o r the Cedar H i l l area? 

A. Yes. 

Q. So I ' d see s i m i l a r l a b e l s , and t o go through 

and do the same evaluation? 

A. Yes. 

Q. Would you summarize the r e s u l t s of your study 

i n the T i f f a n y area? Just give us a b r i e f summary. What 
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d i d you f i n d i n the T i f f a n y area, and perhaps — 

A. Well, E x h i b i t 56 and E x h i b i t 62 — E x h i b i t 56 

i s again l i k e we t a l k e d about i n Cedar H i l l , the summary 

of the c l e a t p o r o s i t i e s and c l e a t p e r m e a b i l i t i e s t h a t 

r e s u l t e d from the h i s t o r y matching work, and E x h i b i t 63 

shows, again, the d i s t r i b u t i o n i n those -- I'm sorry --

62 shows the d i s t r i b u t i o n i n the face and b u t t c l e a t 

p e r m e a b i l i t i e s t h a t r e s u l t e d from the h i s t o r y match, and 

E x h i b i t 63 shows the d i s t r i b u t i o n i n c l e a t p o r o s i t i e s . 

Q. Now, i f I look at 56, f o r example, and compare 

i t t o 18, they're the comparable e x h i b i t s , r i g h t ? 

A. Just a minute. 18, Yes, yes. 

Q. A l l r i g h t . Now, d i d you not t e l l me a t the 

beginning t h a t T i f f a n y was a c t u a l l y not as good a 

prod u c t i v e area, t h a t the production h i s t o r y t h e r e has 

i n d i c a t e d i t ' s less? 

A. Less pro d u c t i v e . 

Q. Less pr o d u c t i v e , okay. 

Did I see, i t appears t o me t h a t the p o r o s i t i e s 

i n T i f f a n y are higher. 

A. They are. They are. They're higher than Cedar 

H i l l i n some cases by as much as a f a c t o r of 4. Now, 

c l e a t p o r o s i t y , being the water storage term, j u s t 

e s s e n t i a l l y what t h a t says i s t h a t w i t h more p o r o s i t y you 

have more water stored i n the c o a l . 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

123 

Q. What are some of the other comparisons between 

T i f f a n y and Cedar H i l l from the study? What d i d you find ? 

A. Well, t o compare E x h i b i t s 18 and 56, you can 

see t h a t the c l e a t p o r o s i t i e s at T i f f a n y are higher than 

the c l e a t p o r o s i t i e s a t Cedar H i l l , and the p e r m e a b i l i t y 

i s lower, and i n some cases by a f a c t o r of 10, a t T i f f a n y 

than a t Cedar H i l l . 

I n other words, i f we look a t E x h i b i t 18 we can 

see t h a t a la r g e s e c t i o n of Cedar H i l l was h i s t o r y matched 

w i t h approximately a quarter of a percent c l e a t p o r o s i t y , 

and a l a r g e p o r t i o n of Cedar H i l l ' s p e r m e a b i l i t y , 

simulated p e r m e a b i l i t y , i s i n the 7 - t o - 1 0 - m i l l i d a r c y 

range; whereas, at T i f f a n y , which i s summarized on 

E x h i b i t 56, the c l e a t p o r o s i t i e s , a la r g e p o r t i o n of i t 

are 1/2 t o 1 percent f o r p o r o s i t y , and the p e r m e a b i l i t y , a 

l a r g e p o r t i o n of i t i s 1 t o 2 m i l l i d a r c i e s ; and t h a t 

p a r t i c u l a r combination of p r o p e r t i e s j u s t i s the -- you 

know, i s why you see a d i f f e r e n c e i n the l e v e l of 

pro d u c t i o n , gas production, at T i f f a n y versus Cedar H i l l . 

Q. As I go look at your isopach map, too, w i l l I 

f i n d -- I mean, what k i n d of coal thicknesses are we 

t a l k i n g about of the two areas? 

A. Well, a t Cedar H i l l what we saw was, 

approximately, on the average of about 20 f e e t of net pay 

f o r c o a l , and a t T i f f a n y we saw on the average of about 
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40 f e e t , so we have twi c e the t h i c k n e s s , approximately; 

but your l e v e l of production a t T i f f a n y i s i n the range of 

about one t o two hundred MCF per day; whereas, a t Cedar 

H i l l you see something c l o s e r t o a thousand MCF per day 

f o r the b e t t e r w e l l s . 

Q. Now, i s t h i s where Dr. McElhiney was saying 

t h i s morning, t h a t those t h i n g s which — or t h a t coal 

p r o d u c t i o n i s d i f f e r e n t from conventional gas production? 

I mean, ther e appear t o be p r o p e r t i e s which should lead t o 

b e t t e r gas production i n a conventional sense; i s t h a t 

c o r r e c t ? 

A. Well, yeah, t h a t i s c o r r e c t ; and then r e a l l y 

what we've learned here by doing these two h i s t o r y 

matches, even though the coal thickness was twice t h a t a t 

T i f f a n y than Cedar H i l l , and the p o r o s i t y was gre a t e r , the 

p e r m e a b i l i t y -- the combination of f a c t o r s , you know, more 

p o r o s i t y . There was more water present. There was 

t h i c k e r c o a l . So the way t o look a t i t i s the water tank 

was bigger a t T i f f a n y than i t was a t Cedar H i l l . Okay. 

There was more volume of water a t T i f f a n y , and i t takes 

longer t o dewater i t and t o get the gas o f f the coal and 

s t a r t p r o duction. I t ' s j u s t these r e s e r v o i r p r o p e r t i e s 

can be t i e d back t o performance of the two areas i n 

c o n t r a s t i n g them. 

Q. Does t h a t p r e t t y w e l l complete your h i s t o r y 
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matching p o r t i o n o f your study? 

A. Yes, f o r Area 1. 

Q. W e l l , you're n o t o n l y t a l k i n g about Area 1, are 

you? You're t a l k i n g about more l i k e t h e Cedar H i l l ? 

A. W e l l , Cedar H i l l and T i f f a n y f i e l d areas a re 

b o t h Area 1. 

Q. Oh, t h e y ' r e b o t h i n Area 1. 

A. Yes, t h e y ' r e b o t h l o c a t e d i n Area 1 o f t h e 

b a s i n . 

Q. Having completed t h a t h i s t o r y m a t c h i n g , i s t h e 

s e n s i t i v i t y s t u d y t h a t ' s i n t h i s book, t h e n , go i n t o our 

h a v i n g , "We've done t h i s now. L e t ' s see what happens when 

we s t a r t a d j u s t i n g t h i n g s , " t o d e t e r m i n e r e s e r v o i r , t o 

s t a r t p r e d i c t i n g r e s e r v o i r i n a sense? I s t h a t c o r r e c t ? 

I s t h a t where we're g o i n g , t h e n e x t phase o f what you'd 

l i k e t o t e s t i f y about? 

A. Yes. 

MR. STOVALL: Mr. Examiner, we've g o t about as l o n g 

on t h a t as we do t h i s . I'm amenable t o break o r keep on 

moving. 

(At 2:15 p.m. a recess was tak e n . ) 

EXAMINER CATANACH: I w i l l c a l l t h e h e a r i n g back t o 

o r d e r a t t h i s t i m e . 

MR. STOVALL: Can I have your a t t e n t i o n ? 

EXAMINER CATANACH: I c a l l t h e h e a r i n g back t o o r d e r 
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at t h i s time, Mr. S t o v a l l . 

Q. (By Mr. S t o v a l l ) A l l r i g h t . Ms. Young, we've 

now t a l k e d about the h i s t o r y match, and you've i n d i c a t e d 

t h a t the next phase of the study was the s e n s i t i v i t y 

analyses. Would you -- Now, am I c o r r e c t when we look at 

the area map, we're now l o o k i n g at the s e n s i t i v i t y 

analyses w i t h i n those three areas t h a t were defined very 

e a r l y i n t h i s h i s t o r y ; i s t h a t c o r r e c t ? 

A. Yes, on E x h i b i t 1, yes. Just t o r e f r e s h our 

memories as t o how the s e n s i t i v i t i e s analyses were set up 

or why we ran them the way we d i d . 

Q. Okay. 

A. On E x h i b i t 1 — 

Q. What was the purpose of performing the 

s e n s i t i v i t y analyses? 

A. The purpose was t o i d e n t i f y some key parameters 

and evaluate v a r i a t i o n s i n those parameters and the impact 

on performance, gas and water pr o d u c t i o n . 

Q. And what were those key parameters? 

A. The key parameters / the best way t o -- I t h i n k 

I ' l l r e f e r t o -- Just a moment. The key parameters were: 

the w e l l spacing, f r a c t u r e h a l f - l e n g t h , c l e a t 

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

and i n i t i a l r e s e r v o i r pressure. Those were the parameters 

i d e n t i f i e d by the committee t h a t were the primary 
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parameters t h a t t h e y wanted t o l o o k a t r e l a t i v e t o t h e i r 

impact on performance. 

Q. How d i d ICF approach t h i s a n a l y s i s ? 

A. W e l l , t h r o u g h a m u l t i -- s o r t o f a t h r e e - s t e p 

p r o c e s s . There were t h r e e t h i n g s t h a t we r e l i e d v e r y 

h e a v i l y on. E x h i b i t 15 summarizes t h e r e s u l t s o f some 

GRI-funded r e s e a r c h i n Area 1 a t t h e b a s i n . 

Q. You've g o t your p a r t n e r s here p u z z l e d . They're 

s t i l l l o o k i n g f o r E x h i b i t 15. 

A. Okay. 

Q. But i t i s i n t h e book, so I t h i n k we can go 

ahead and proceed even w i t h o u t h a v i n g i t on t h e overhead. 

A. Okay. E x h i b i t 15 summarized GRI-funded 

r e s e a r c h i n Area 1 o f t h e b a s i n ; and t h i s d a t a was used t o 

h e l p e s t a b l i s h t h e t y p e s o f parameters t h a t we wanted t o 

l o o k a t and a reasonab l e range i n v a l u e s t h a t we c o u l d 

e x p e c t . 

I n a d d i t i o n t o t h a t , we had t h e r e s u l t s o f t h e 

h i s t o r y matches which c h a r a c t e r i z e c l e a t p o r o s i t y and 

c l e a t p e r m e a b i l i t y and r e l a t i v e p e r m e a b i l i t y b e h a v i o r , so 

we had t h a t a d d i t i o n a l i n p u t ; and t h e n f i n a l l y , we had t h e 

c o l l e c t i v e e x p e r i e n c e and t h e knowledge o f t h e CMC members 

t o p r o v i d e a rea s o n a b l e check on what v a l u e s c o u l d be 

expected i n a l l t h r e e areas o f t h e b a s i n . 

Q. Okay. Then once you -- h a v i n g d e c i d e d t h a t , 
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can you be more s p e c i f i c as t o what you r e a l l y d i d i n 

terms of the s e n s i t i v i t y analyses? Do you have an e x h i b i t 

demonstrating t h a t ? 

A. Yes. The best way t o begin probably i s w i t h 

E x h i b i t No. 82, and t h a t provides an overview of the --

s o r t of the design of s e n s i t i v i t y analyses. As you can 

see at the top, Areas 1, 2 and 3 were separated, although 

t o emphasize t h a t the boundaries are complex and not 

w e l l - d e f i n e d , we s t i l l use t h i s broad s u b d i v i s i o n f o r the 

basin. 

Area 1 was evaluated on the basis of v a r i a t i o n s 

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

and c l e a t p e r m e a b i l i t y . Whereas, Areas 2 and 3 we took a 

s l i g h t l y d i f f e r e n t approach. I n a d d i t i o n t o the w e l l 

spacing, f r a c t u r e h a l f - l e n g t h and c l e a t p e r m e a b i l i t y , we 

also evaluated v a r i a t i o n s i n i n i t i a l r e s e r v o i r pressure 

and i n i t i a l f r e e gas s a t u r a t i o n . 

Area 1 was the f i r s t area t h a t we d i d the 

s e n s i t i v i t y analyses on; and as r e s u l t of t h a t work and 

the p r e s e n t a t i o n of t h a t r e s u l t , the committee came back 

and asked f o r what came t o be c a l l e d " l i m i t e d v a r i a t i o n s " ; 

and on t h i s E x h i b i t 82 there's a box a t the bottom of the 

column lab e l e d "Area 1" c a l l e d " V a r i a t i o n Cases." 

And what we d i d i n t h a t , i n those runs, t o a 

very l i m i t e d degree — I mean, they weren't l a r g e m a t r i x 
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runs — we looked at v a r i a t i o n s i n the gas, i n i t i a l gas 

content i n terms of Langmuir volume and desorption 

pressure. We also evaluated a second set of r e l a t i v e 

p e r m e a b i l i t y curves, and we evaluated a t h i r d value of 

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

Q. How d i d you e s t a b l i s h the range of parameters 

f o r each area? 

A. Well, as I sa i d , p r i m a r i l y we used the r e s u l t s 

of GRI-funded research t h a t ' s been conducted i n the basin, 

the r e s u l t s of the h i s t o r y match work and the experience 

of the CMC members themselves. 

Q. Okay. Now, l e t ' s go -- Would i t be 

app r o p r i a t e , then, t o , say, go through Area 1 and use t h a t 

t o describe the process and show the r e s u l t s and then --

A. Yes. 

Q. — compare 2 and 3 w i t h t h a t ? 

A. Yes, t h a t would be app r o p r i a t e . 

Q. Now, i n lo o k i n g a t E x h i b i t 82, I see t h a t you 

have f o r each of these blocks on here, you have m u l t i p l e 

v a r i a b l e s w i t h i n the blocks; i s t h a t c o r r e c t ? 

A. Right. 

Q. And then you go and a d j u s t those v a r i a b l e s i n a 

systematic way; i s t h a t a — 

A. Yes. Probably an appr o p r i a t e time now would be 

t o put t h i s E x h i b i t 83 up, and i t shows j u s t f o r Area 1 
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how those v a r i a b l e s were l a i d out i n terms of the m a t r i x ; 

and you can see across the top t h a t there's two c l e a t 

p o r o s i t i e s evaluated i n the ma t r i x . There's a quarter of 

a percent, and there's a 3 percent. 

Then under each of those c l e a t p o r o s i t i e s , 

t h e r e were three w e l l spacings selected f o r v a r i a t i o n s . 

That was 160, 320 and 640 acres. Also f r a c t u r e 

h a l f - l e n g t h s of 100, 300 and $00 were sel e c t e d , and c l e a t 

p e r m e a b i l i t i e s ranging from 1 t o 50 m i l l i d a r c i e s were 

simulated. 

Now, I ' l l p o i n t out before we leave t h i s s l i d e 

t h a t these boxes t h a t have shadowing i n them are the cases 

t h a t were selected t o show as f i g u r e s . 

Q. You mean f i g u r e s i n the report? 

A. Right. And we can get i n t o t h a t a l i t t l e 

l a t e r , but j u s t t o p o i n t out t h a t on the s l i d e . 

Q. And the other boxes, although they may not be 

shaded, you s t i l l d i d the ana l y s i s on them. 

A. We d i d the a n a l y s i s , and i t i s summarized i n 

t a b u l a r form, but j u s t not included as a f i g u r e . 

Q. Now, can you show us something which t a l k s 

about, l e t ' s see, some of the i n p u t , i n p u t v a r i a b l e s t h a t 

you used i n the simulator? 

A. Yes. S t a r t i n g w i t h E x h i b i t 78, i s an e x h i b i t 

f o r Area 1 only; and j u s t t o r e i t e r a t e , each one of the 
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areas — area s e n s i t i v i t y analyses are organized i n a 

s i m i l a r f a s h i o n . So although we're — t h i s summary of the 

r e s e r v o i r parameters represent Area 1, there's a 

comparable t a b l e f o r Areas 2 and 3 also included i n t h i s 

document. 

But a t the top of E x h i b i t 78, you can see what 

the f i x e d parameters were. The d e s c r i p t i o n of the 

parameters i s on the l e f t - h a n d side of the t a b l e . The 

value t h a t was assumed and held constant i s l i s t e d i n the 

center column, and then the source of t h a t i n f o r m a t i o n i s 

l i s t e d i n the right-hand column. 

Q. And again the s u p e r s c r i p t numbers r e f e r t o t h a t 

l i s t of sources? 

A. Yes, yes. Then the v a r i a b l e parameters, the 

ones t h a t were selected by the CMC t o vary i n a systematic 

fashion are shown at the bottom of the t a b l e : c l e a t 

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

w e l l spacing, j u s t as we saw i n E x h i b i t 83. 

Q. Would i t be appropriate now t o go look at the 

r e s u l t s of t h a t study and see what t h i s s e n s i t i v i t y 

analyses — what you came up with? 

A. Yes. I t h i n k E x h i b i t 80, ther e are two pages 

t o E x h i b i t 80. 

Q. Let me j u s t ask you t o look a t E x h i b i t 80 here. 

We've got both pages on the screen. Would you j u s t , 
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i n i t i a l l y so we know what we're l o o k i n g a t , describe how 

E x h i b i t 80 i s organized? 

A. A l l r i g h t . At the top of the t a b l e , page 1 — 

I'm l o o k i n g a t page 1 of E x h i b i t 80 — " S e n s i t i v i t y 

Parameters" are l i s t e d down the l e f t - h a n d side of the 

t a b l e and across the top of the t a b l e ; and j u s t t o be more 

s p e c i f i c , down the l e f t - h a n d side of the column, the f i r s t 

column i s the p e r m e a b i l i t y t h a t was v a r i e d , the f r a c t u r e 

h a l f - l e n g t h , and then the w e l l spacing. 

Now across the top i s a c l e a t p e r m e a b i l i t y --

c l e a t p o r o s i t y of 3 percent appears i n the c e n t r a l p a r t of 

the t a b l e and a c l e a t p o r o s i t y of a quarter percent shows 

up on the rig h t - h a n d side. 

Now, page 2 i s organized e x a c t l y the same way. 

Page 1 i s p e r m e a b i l i t i e s of 1 and 5, page 2 i s the 

p e r m e a b i l i t i e s of 10 and 50. 

Q. Now, i f I understand t h i s c o r r e c t l y , then, what 

you've done i s you've j u s t gone through and j u s t v a r i e d 

one of these v a r i a b l e s throughout, and you've gotten t h i s 

m a t r i x of seeing every combination of changing v a r i a b l e s ; 

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

A. That's c o r r e c t . The way t o view t h a t i s , i s i f 

we looked a t the top h a l f of E x h i b i t 80, page 1, you can 

see down the f a r l e f t - h a n d column the p e r m e a b i l i t y of 1. 

You can look i n the f i r s t t hree l i n e s , you see t h a t f o r a 
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p e r m e a b i l i t y o f 1 m i l l i d a r c y and a h u n d r e d - f o o t f r a c t u r e 

h a l f - l e n g t h , w e l l spacings o f 160, 320 and 640 were 

a n a l y z e d , and as you move from l e f t t o r i g h t on t h e t a b l e , 

you see t h o s e r e s u l t s summarized f o r b o t h c l e a t p o r o s i t i e s 

t h a t were e v a l u a t e d . 

Q. Now, l e t ' s j u s t t a k e i t one s t e p a t a t i m e so 

t h a t I can u n d e r s t a n d t h i s t h i n g . L e t ' s s t a r t w i t h t h e 

f i r s t l i n e . L e t ' s j u s t t a k e t h e f i r s t row across t h e r e . 

A. Okay. 

Q. Now, i f I read t h i s c o r r e c t l y , you've g o t a 

p e r m e a b i l i t y o f 1 m i l l i d a r c y ; i s t h a t c o r r e c t ? 

A. Yes. 

Q. You've e n t e r e d a f r a c t u r e h a l f - l e n g t h o f 

hundred f e e t ? 

A. Uh-huh. 

Q. And 160 acres spacing? 

A. R i g h t . 

Q. Now, t h e ne x t t h r e e columns, I see under t h e 

heading o f " C l e a t P o r o s i t y = 3 p e r c e n t . " 

A. R i g h t . 

Q. What do tho s e numbers i n tho s e t h r e e columns 

mean? How do you e x p l a i n t h o s e r e s u l t s ? 

A. The committee f e l t v e r y s t r o n g l y -- t h e r e ' s two 

p o i n t s o f view on how you would r e p r e s e n t t h e r e s u l t s o f 

th e s e r u n s , and so t o p r o v i d e a balance o f t h e summary o f 
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r e s u l t s , they've asked f o r two types of p r e s e n t a t i o n . 

One p r e s e n t a t i o n i s on a time c u t o f f . That's 

the column e n t i t l e d "25 Year C u t o f f , " and under t h a t i s a 

"Gas Recovery," and t h a t value i s percent of the i n i t i a l 

gas i n place recovered a t 25 years of time. 

Now, next t o t h a t t h e r e i s a column e n t i t l e d 

"50 mcf per day C u t o f f . " This i s an abandonment r a t e 

c u t o f f . And what you see i s a gas recovery, again as a 

percent of i n i t i a l gas i n place summarized, and a p o i n t i n 

time a t which t h a t abandonment r a t e i s reached. 

So t h a t l i t e r a l l y what you're doing i s , i s 

you're saying t h a t once the gas r a t e f a l l s below some r a t e 

on an MCF per day, which has been selected, the committee 

selected 50 MCF per day as being a reasonable c u t o f f , r a t e 

c u t o f f . Then what you would do i s you'd say, "What are 

the — what i s the cumulative production a t t h a t p o i n t i n 

time as a percentage of what was o r i g i n a l l y i n place and 

what p o i n t i n time d i d t h a t occur?" And so t h a t ' s why 

both time and recovery are t a b u l a t e d under the r a t e c u t o f f 

columns. 

Q. So i n other words, going across t h e r e , i t would 

take .3 years before the production reaches t h a t c u t o f f of 

50 standard cubic f e e t per day, and you only recovered 

.2 percent of the i n i t i a l gas i n place? Am I reading t h a t 

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

Q. I f you use a 25-year c u t o f f , obviously you're 

producing a t something less than 50 — 

A. Right. 

Q. -- and at the end of 25 years, you're only 

going t o produce 8.7 percent of the i n i t i a l gas i n place, 

r i g h t ? 

A. For t h i s case. 

Q. Okay. Now, i f I j u s t move t o the r i g h t , t o the 

next three columns, the only t h i n g t h a t you changed i s the 

p o r o s i t y from 3 percent t o .25 percent? 

A. Yes. 

Q. And i t appears t h a t has a r a t h e r s u b s t a n t i a l 

impact on the recovery; i s t h a t c o r r e c t ? 

A. Yes, a s i g n i f i c a n t impact. 

Q. Now, i f I go down -- i f I go down the next l i n e 

on the parameters, what we've done there i s now changed 

the spacing from 160 t o 320? 

A. Yes. 

Q. And we're t a l k i n g the spacing. We're assuming 

again, as Mr. McElhiney d i d t h i s morning, t h a t there i s a 

w e l l surrounding on each s i d e ; i s t h a t c o r r e c t ? 

A. Yes. A l l of these cases assume a t o t a l l y 

confined w e l l f o r whatever spacing has been designated. 

So i f you have a 320-acre w e l l spacing, i t assumes t h a t 
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a l l f o u r o f f s e t l o c a t i o n s have been d r i l l e d and the w e l l 

i s confined. 

Q. So now i f I go t o 320-acre w e l l spacing, again 

at my 50-MCF-a-day c u t o f f , i t only takes me a t h i r d of a 

year, but I only get h a l f as much. I get .1 percent of 

the gas, co r r e c t ? 

A. That's c o r r e c t i n t h i s case. 

Q. And i f I go over t o the 25-year c u t o f f , I only 

get 3.3 percent of the gas? 

A. Right, at 25 years. 

Q. At 25 years. 

A. And a t a r a t e of less than 50 MCF per day. 

Q. Now, again, i f I put less hole i n the rock, i f 

you w i l l , i f I go t o a .25 percent p o r o s i t y , I get some 

increase t h e r e , a s u b s t a n t i a l increase over the 3 percent 

p o r o s i t y , r i g h t ? 

A. Yes. 

Q. And there's r e a l l y — I mean, these aren't 

very good w e l l s . What's wrong here? 

A. At 1 m i l l i d a r c y , and only a 100-foot f r a c t u r e 

h a l f - l e n g t h , i t would suggest t h a t spacing i s not your 

only problem. You'd b e t t e r do something t o help your w e l l 

out. Maybe — 

Q. Such as? 

A. Such as increase the f r a c t u r e , the si z e of the 
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s t i m u l a t i o n j o b . I mean, a t a low range of — 

(Discussion o f f the record w i t h the r e p o r t e r . ) 

A. Improve the — increase the s i z e of the 

s t i m u l a t i o n j o b , s - t - i . Such as i f we move down --

assuming again 1 m i l l i d a r c y and l o o k i n g a t the same two 

spacings we've j u s t been t a l k i n g about, the 160 and the 

32 0, and a 500-foot f r a c t u r e h a l f - l e n g t h , we can come 

across; and even a t a 3 percent p o r o s i t y , you see t h a t the 

recovery now f o r 2 5 years has increased t o 2 2.1 percent, 

and f o r a 50-MCF-per-day abandonment r a t e , i t ' s up t o 

31.4 percent under the 3 percent c l e a t p o r o s i t y column. 

So the size of the s t i m u l a t i o n j o b f o r t h i s 

p e r m e a b i l i t y and f o r t h i s w e l l spacing, you r e a l i z e an 

improvement i n your recovery. 

Q. Now, t h a t ' s something t h a t an operator would 

have some c o n t r o l over --

A. Yes. 

Q. — t h a t would a f f e c t i t , r i g h t ? 

A. Yes. 

Q. Now, say, i f we move down t o the bottom h a l f of 

the page, i t means we've got a 5 percent -- excuse me, 

5 m i l l i d a r c y p e r m e a b i l i t y . Now, t h a t ' s more what's i n the 

rock t h e r e when you get s t a r t e d , r i g h t ? 

A. A p e r m e a b i l i t y i s a c h a r a c t e r i s t i c of the co a l , 

and the f r a c t u r e h a l f - l e n g t h , of course, helps the near 
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wellbore c o n d i t i o n , but the p e r m e a b i l i t y of 

5 m i l l i d a r c i e s , you see an improvement i n performance over 

1 - m i l l i d a r c y c o a l . 

Q. So i t appears t o be a f a i r l y s u b s t a n t i a l 

improvement. As you f i n d more permeable c o a l , you get 

s u b s t a n t i a l l y more gas out of — more t o t a l recovery and a 

b e t t e r recovery at your c u t o f f p o i n t s ; i s t h a t c o r r e c t ? 

A. Yes. And t o s o r t of r e f e r back t o something 

t h a t Dr. McElhiney r e f e r r e d t o e a r l i e r , you can see from 

t h i s c h a r t , as an example here, 5 m i l l i d a r c i e s , a 300-foot 

f r a c t u r e h a l f - l e n g t h , e v a l u a t i n g a l l three spacings here, 

160, 320 and 640, you can see t h a t your gas recovery a t 

25 years decreases w i t h i n c r e a s i n g w e l l spacing, assuming 

t h a t a l l these other c o n d i t i o n s h o l d , whether you're a t a 

3 percent or a quarter percent c l e a t p o r o s i t y , although 

you can see an improvement i n recovery i n the quarter of a 

percent c l e a t p o r o s i t y over the 3 percent. 

The other t h i n g I would l i k e t o p o i n t out about 

the way t h i s t a b l e i s presented i s t h a t a t a 

50-MCF-per-day abandonment r a t e , you see a convergence i n 

your recoveries under, l e t ' s *ay, a 3 percent c l e a t 

p o r o s i t y . 

Your values range a t 160-acre w e l l spacing from 

54.2 down t o 49.4 at 640-acre w e l l spacing; but there i s 

approximately a f a c t o r of 2 d i f f e r e n c e i n the l e n g t h of 
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time r e q u i r e d t o achieve t h a t recovery where the sh o r t e r 

l e n g t h of time i s 34.3 years a t 160-acre w e l l spacing, and 

increases t o 151 years a t 640*acre w e l l spacing. 

So t h a t ' s one way i n which, you know, the way 

t h i s i n f o r m a t i o n has been presented, you can look a t 

t h i n g s l i k e t h a t . 

Q. I t appears, also t h a t i f you get t o a higher 

p e r m e a b i l i t y , the greater w e l l spacing, the wider w e l l 

spacing, a c t u a l l y has less of an impact than i t d i d at 

the — 

A. Yes. 

Q. -- e a r l y areas; i s t h a t c o r r e c t ? 

A. That's a b s o l u t e l y c o r r e c t . As you get up t o 

the higher ranges — on page 2 of E x h i b i t 80, you can see 

up a t the 5 0 - m i l l i d a r c y range f o r a l l f r a c t u r e 

h a l f - l e n g t h , 100, 300 and 500, and f o r a l l spacings, when 

you look a t i t i n terms of an abandonment r a t e , your 

percent recovery i s very close. There's a very narrow 

range i n the data. Although t h i s f a c t o r of 2 on the time 

-- the time i n which t h a t recovery i s achieved s t i l l 

a p p l i e s as a general r u l e ; and again, your recoveries i n 

terms of a f i x e d p o i n t i n time, s t i l l you see the decrease 

i n gas recovery as w e l l spacing increases, but t h a t 

v a r i a t i o n i n recovery i s being -- i s reduced when you 

compare 50 m i l l i d a r c i e s , f o r instance, w i t h a 1 - m i l l i d a r c y 
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c o a l . 

Q. Now, i n t h i s t a b l e on E x h i b i t 80, what you've 

t a l k e d about i s the r e s u l t of a s p e c i f i c c u t o f f p o i n t ; i s 

t h a t not cor r e c t ? 

A. Yes. 

Q. What i f I want t o look a t , say, look a t a range 

and look over a period of d i f f e r e n t c u t o f f s ? I s there 

i n f o r m a t i o n i n here t h a t would --

A. Well, as I i n d i c a t e d e a r l i e r , and j u s t t o 

r e f r e s h our memories, on E x h i b i t 83, the boxes t h a t are 

shown i n shadow are included those cases were included 

as f i g u r e s . Now, a l l — i n t h i s case Area 1 had 72 

s i m u l a t i o n cases run i n the m a t r i x . And a l l 72 runs have 

been summarized on E x h i b i t 80 at a f i x e d abandonment r a t e 

or a f i x e d p o i n t i n time. But f o r a few selected cases, 

we showed production volumes as a f u n c t i o n of time. I n 

other words, from the beginning of a s i m u l a t i o n through 

the 25-year p e r i o d ; and I' d l i k e t o i l l u s t r a t e there k i n d 

of what t h e i r format i s by l o o k i n g a t E x h i b i t 88 f i r s t and 

89 and 90. 

E x h i b i t 88 -- again, t h i s i s j u s t f o r Area 1, 

but there are s i m i l a r p l o t s provided f o r Area 2 and 

Area 3, and t h i s p l o t i s the gas production f o r a 320-acre 

w e l l spacing w i t h the gas production r a t e p l o t shown i n 

the top h a l f of the e x h i b i t , and the cumulative gas 
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p r o d u c t i o n shown i n the bottom h a l f of the e x h i b i t . 

E x h i b i t 89 shows the gas recovery f o r the same 

320-acre w e l l spacing. 

Now, I should p o i n t out t h a t these e x h i b i t s 

r e f l e c t c e r t a i n assumptions, you know, i n terms of 

un d e r l y i n g c o n d i t i o n s . I n otljier words, these p l o t s 

r e f l e c t a 300-foot f r a c t u r e h a l f - l e n g t h , a c l e a t p o r o s i t y 

of a qu a r t e r of a percent; so, I mean, t h a t needs t o be 

kept i n mind when you look a t them. 

Q. Now, the curves t h a t you see are f o r a l l four 

p e r m e a b i l i t i e s t h a t were evaluated i n the m a t r i x . The 1, 

5, 10, 15 c l e a t p e r m e a b i l i t i e s , and they're shown as 

d i f f e r e n t l i n e types here i n the top h a l f of the e x h i b i t . 

A. The second t h i n g I would l i k e t o p o i n t out i s 

E x h i b i t 90, i s the water production r a t e and the 

cumulative water production f o r these same cases f o r the 

same range of p e r m e a b i l i t i e s w i t h the same assumptions. 

Q. What i s t h a t t e l l i n g you, then? What are you 

seeing when you look a t E x h i b i t 90 and look at those 

f i g u r e s or those l i n e s ? 

A. E x h i b i t 90? On E x h i b i t — 

Q. You're t a l k i n g about the water p r o d u c t i o n , 

r i g h t ? 

A. On the water production. This i s the water 

production t h a t the simu l a t o r p r e d i c t e d would be 
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associated w i t h the gas production shown on E x h i b i t 88, 

given the assumptions t h a t we used i n the s e n s i t i v i t y 

analyses. 

Q. So i f I read, j u s t l o o k i n g a t the top diagram 

on E x h i b i t 90 — 

A. Uh-huh. 

Q. -- the water production r a t e f a l l s o f f more 

q u i c k l y a t 50 m i l l i d a r c i e s than a t , say, 1 m i l l i d a r c y ; i s 

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

A. Yes. And you can see how the 5 0 - m i l l i d a r c y 

curve, i t s t a r t s higher e a r l y i n time, f a l l s o f f more 

r a p i d l y . Your 1 - m i l l i d a r c y case s t a r t s lower, but doesn't 

f a l l o f f as r a p i d l y . 

Now, i n accumulative production shown i n the 

bottom p a r t of t h i s E x h i b i t 90, you can see t h a t on a 

cumulative basis f o r t h i s 25-year pe r i o d shown, t h a t the 

1 - m i l l i d a r c y coal w i l l produce less water than the 

5 0 - m i l l i d a r c y c o a l , given the assumptions i n t r i n s i c t o the 

p l o t s or t o the cases t h a t were simulated here. 

Q. I f I understand what you mean, does t h a t mean 

t h a t because you get more water out sooner, t h a t you get 

t o the gas quicker? I s t h a t what t h a t means, bottom l i n e ? 

A. Well, when you p u l l the water out, i t provides 

you the o p p o r t u n i t y of g e t t i n g the gas o f f the c o a l . 

Q. I assume, then, i n t h i s group t h a t we're 
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lo o k i n g a t , you've also got s i m i l a r e x h i b i t s f o r 320- and 

640-acre spacing; i s t h a t c o r r e c t ? 

A. A c t u a l l y , yes and no. For a 160 acres, a 

s i m i l a r set of p l o t s were provided. For 640 acres those 

p l o t s weren't provided. 

Q. Okay. 

A. Not as f i g u r e s . 

Q. Okay. 

A. Not as f i g u r e s . 

Q. Now, when I look a t t h i s , you've got — I 

n o t i c e when you t a l k , f o r example, the gas pro d u c t i o n 

r a t e , you've gott e n a formula t h e r e f o r determining t h a t . 

How d i d you a r r i v e a t that? How d i d you a r r i v e a t t h a t 

number? 

A. To help e x p l a i n t h i s , I ' d l i k e t o r e f e r t o 

CMC E x h i b i t C e n t i t l e d "Data Normalization f o r S e n s i t i v i t y 

Analyses Simulation Results." I t ' s one of the a d d i t i o n a l 

handouts. 

Q. I t should be the loose packet t h a t was stapled 

together and was handed out as p a r t of the e x h i b i t . 

A. One of the t h i n g s t h a t we d i d w i t h t h i s i s the 

sim u l a t o r provides us w i t h a gas produc t i o n r a t e as a 

f u n c t i o n of w e l l spacing and the assumptions t h a t we made. 

To attempt t o compare performance on a c o n s i s t e n t basis, 

the data was normalized. 
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And i n t h i s p a r t i c u l a r case, i f you look at the 

top of t h i s data n o r m a l i z a t i o n s l i d e , y o u ' l l see t h a t the 

product i o n volumes f o r w e l l s t h a t were simulated on 

160-acre w e l l spacing, a l l those volumes were m u l t i p l i e d 

by 4. Whereas, the production volumes f o r a 320-acre w e l l 

spacing were m u l t i p l i e d by 2, so t h a t a l l performance was 

normalized t o 640-acre s e c t i o n basis. 

I n other words, when you look a t these curves, 

they represent the production from a 640-acre s e c t i o n , and 

the l a b e l s here, l i k e E x h i b i t 88 being on a 320-acre w e l l 

spacing, t h a t means there's two w e l l s f o r t h a t 640 acres 

t h a t ' s c o n t r i b u t i n g t o t h i s performance data. 

The second process i n the data n o r m a l i z a t i o n 

was t o d i v i d e out the number pf f e e t of coal t h a t was used 

i n the s i m u l a t i o n work, because average coal thicknesses 

f o r the various areas of the basin do vary, so we put t h i s 

on a per f o o t of coal basis, and t h a t i s the f e e t of coal 

s e c t i o n of t h i s E x h i b i t C f o r the production volume per 

640 acres, was then d i v i d e d by the coal thickness. 

Then a f i n a l step i n the data n o r m a l i z a t i o n was 

only a p p l i e d t o gas production volumes. And what we d i d 

i s , i s we d i v i d e d the production volume or the gas 

product i o n volume per 64 0 acres per f o o t of coal by the 

i n i t i a l gas content. And i n i h i s way, i t provided a basis 

f o r making the curves more a p p l i c a b l e t o v a r i a t i o n s i n 
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coal thickness and gas content i f somebody were trying to 

use these curves for part of t|heir own set of 

circumstances. 

Q. So in other words, i f I understand what you're 

saying, in data normalization what you've done i s t r y to 

get everything so i t a l l f i t s on the same scale, and when 

you're looking at two different l i n e s , they have some 

relevant meaning because --

A. Right. 

Q. you don't have to — 

A. Apples to apples instead of apples to oranges. 

Q. Okay. Now, as we look at t h i s , now we know 

that now these are a l l normalized, what these represent. 

How do you use these performance curves? What do you --

A. Well, I'd l i k e to refer to Exhibit CMC D, which 

i s again part of the handout, and use a hypothetical coal 

problem; and I'd f i r s t l i k e to refer to, in addition to 

Exhibit D, to Exhibit 88. 

Now, the assumptions that we'll make, I'm 

looking at t h i s hypothetical pjroblem, i s that again we 

have an Area 1 coal, and we halve 5-millidarcy c l e a t 

permeability. We have a quarter of a percent c l e a t 

porosity. We're going to assutme that the coal i s 10 feet 

in thickness, and that we have an i n i t i a l gas content of 

34 5 standard cubic feet per ton, and that the well, of 
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course, i s d r i l l e d on 320 acres. That's why we're going 

t o be l o o k i n g a t E x h i b i t 88. And we're going t o assume 

t h a t we're l o o k i n g a t t h i s w e l l a f t e r i t s f i r s t t h r e e 

years of prod u c t i o n . 

From the top h a l f of E x h i b i t 88, you can p i c k 

o f f a gas r a t e from t h a t curve, assuming i t — using these 

assumptions at thre e years of 180 standard cubic f e e t per 

day per 640 acres per f o o t of coal f o r standard cubic f e e t 

per time. Now, the way t h a t can be r e l a t e d t o the 

s p e c i f i c problem we're l o o k i n g a t i s we can m u l t i p l y by 

our ten f e e t of coal t h a t we're assuming, and we can 

m u l t i p l y by our i n i t i a l gas content, and we can convert 

t h a t gas r a t e reading from E x h i b i t 88 t o 621 MCF per day 

f o r a 640-acre s e c t i o n . 

Now, the assumption i s t h a t we've d r i l l e d t h i s 

on a 320-acre w e l l spacing, so d i v i d i n g t h a t by 2, we know 

t h a t we have a t three years 5 m i l l i d a r c i e s of c o a l , 

10 f e e t t h i c k , 310.5 MCF per day per w e l l i n t h i s per 

320-acre w e l l . 

Now, i n a s i m i l a r f a s h i o n , we can look at the 

bottom h a l f of E x h i b i t 88, and we can go through the same 

exercise on the cumulative pro d u c t i o n f o r our h y p o t h e t i c a l 

problem. And i f you were t o read d i r e c t l y from the curves 

f o r the 5 - m i l l i d a r c y curve, t h a t i s , i t would give you a 

160 MCF per 640 acres per f o o t of coal per standard cubic 
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f e e t per t o n . 

When t h a t ' s converted on the basis of our coal 

thickness and our i n i t i a l gas content, i t comes out t o 552 

MMCF per 640 acres. 

Now, we can also look a t E x h i b i t 89, and we can 

get a gas recovery, i n other words, a percentage of 

i n i t i a l gas i n place can be picked o f f i n t h i s p a r t i c u l a r 

case a t thr e e years and 5 m i l l i d a r c i e s . This comes out t o 

be about 14 percent. 

Now, I don't mean t o make i t too complicated, 

but another way of lo o k i n g a t t h i s would be t o p u l l up 

E x h i b i t 79 and look a t 79. You can take t h a t same 

14 percent recovery, and you can apply i t towards the 

i n i t i a l "Gas-in-Place" column under the i n i t i a l 

c o n d i t i o n s , and you can a r r i v e a t , again, f o r the 20 --

f o r the quar t e r of percent c l e a t p o r o s i t y . There i s a 

1.15 MMSCF per 640 acres per f o o t of coal per standard 

cubic f e e t per t o n . 

By t a k i n g t h a t number, 1.15, m u l t i p l y i n g by the 

i n i t i a l gas content, and the thickness we've assumed f o r 

our problem, we can a r r i v e a t the same cumulative 

pro d u c t i o n value t h a t we got d i r e c t l y from the f i g u r e s . 

Q. Well, I guess s o r t of what you're t e l l i n g me i s 

by t a k i n g these graphs t h a t we have, t h i s i n f o r m a t i o n , you 

can plug i t i n , you can a c t u a l l y say, "How much gas i s 
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th e r e and how much should you get out of t h a t p a r t i c u l a r 

w e l l spacing, given the other v a r i a b l e s and c o n d i t i o n s ? " 

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

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

Now t o s o r t of continue w i t h the sample 

problem, E x h i b i t CMC E s o r t of answers or addresses the 

use of E x h i b i t s 94 and 95. I ' d l i k e t o look a t 94 

s p e c i f i c a l l y . I f you take the same assumptions f o r our 

problem, the question might a r i s e : What type of 

incremental production could I reasonably expect from 

t a k i n g t h i s same set of assumptions and i n f i l l d r i l l i n g my 

acreage t o 160 acres?" 

And E x h i b i t 94 i s the curves presented here 

are how you would accomplish t h a t , or how you would answer 

the question based on the s e n s i t i v i t y analyses. The top 

h a l f of t h i s f i g u r e i s a d i f f e r e n c e i n cumulative gas 

production r e s u l t i n g from having f o u r w e l l s f o r a 640-acre 

s e c t i o n , minus the performance of two 320-acre w e l l s on 

t h a t same s e c t i o n of land. And the data i s presented w i t h 

a parametric p e r m e a b i l i t y ; i n other words, the curves 

here, there's a curve f o r 1 m i l l i d a r c y , 5, 10 and 50. 

Now, i n the bottom p l o t the same d i f f e r e n c e i n 

gas p r o d u c t i o n i s presented, but i t ' s presented versus 

p e r m e a b i l i t y where the curves are f o r f i x e d p o i n t s i n 

time, being 1 year, 3 years, 10 years and 25 years. 
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Now, the way you would use a p l o t l i k e t h i s , 

r e f e r r i n g back t o E x h i b i t E, i s a t three years of time you 

could go i n t o the 5 - m i l l i d a r c y curve on the top h a l f of 

E x h i b i t 94, and you would read a d i f f e r e n c e i n cumulative 

gas p r o d u c t i o n of 150 MCF per 640 acres per f o o t of coal 

f o r standard cubic f e e t per t o n . 

Now, when t h i s i s converted t o -- but when you 

t r a n s l a t e t h i s value w i t h your ten f e e t of coal and your 

345 standard cubic f e e t per ton f o r your i n i t i a l gas 

content, t h a t works out t o a d i f f e r e n c e f o r the s e c t i o n of 

land of 517.5 MMSCF f o r the f u l l 640 acres. 

Now, I might p o i n t out t h a t the same value can 

be determined from e i t h e r the top h a l f of E x h i b i t 94 or 

the bottom h a l f of E x h i b i t 94. Since I've used th r e e 

years and 5 m i l l i d a r c i e s , those curves appear — both 

curves appear on t h i s same e x h i b i t . 

Now, what t h a t works out t o , back on E x h i b i t E, 

i s 129.4 m i l l i o n standard cubic f e e t per 160-acre w e l l 

d r i l l e d on t h i s 640-acre s e c t i o n . 

To complete the analyses, though, you would 

have t o go t o E x h i b i t 94 and come up w i t h your 

corresponding water production from t h i s i n f i l l d r i l l i n g 

q uestion, and then you would have t o apply your economic 

c r i t e r i a t o the problem and then make some d e c i s i o n as t o 

whether or not i t was prudent t o d r i l l the a d d i t i o n a l two 
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w e l l s . 

Q. Now, you said E x h i b i t 94 f o r water. A c t u a l l y 

E x h i b i t 95 i s the water p r o d u c t i o n ; i s t h a t c o r r e c t ? 

A. I'm s o r r y . Yes, you're r i g h t . 

Q. Would you take the same k i n d of a n a l y s i s and 

say, " A l l r i g h t . How much water am I going t o get out of 

th e r e , and how much does i t cost me t o get the gas out and 

dispose of the water?" 

A. Right. 

Q. That's simple economics? 

A. You have the cost side and the revenue side, 

and a l l those t h i n g s would have t o be considered before 

you would proceed w i t h the request or the problem. 

Q. Well, i f I look a t t h i s , l o o k i n g back a t 

E x h i b i t E, and using the E x h i b i t 94 as you've described 

i t , by doubling the number of w e l l s on t h i s p a r t i c u l a r 

640-acre t r a c t , I've increased the cumulative gas 

production from t h a t 640 acres by almost h a l f a b i l l i o n 

cubic f e e t ; i s t h a t c orrect? 

A. For the f u l l s e c t i o n , yes. 

Q. For the f u l l section? 

A. Yes. 

Q. But whether i t ' s worth d r i l l i n g f o r t h a t h a l f 

b i l l i o n cubic f e e t i s something I've got t o decide based 

on --
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A. Right. 

Q. — f a c t o r s which you have not evaluated i n t h i s 

r e p o r t because, I t h i n k , Mr. McElhiney and Mr. McBane said 

t h e r e was no economics considered; i s t h a t c o r r e c t ? 

A. Well, i t ' s q u i t e s p e c i f i c t o the i n d i v i d u a l 

operators; but there i s one t h i n g I would l i k e t o p o i n t 

out before we leave E x h i b i t 94, or a c t u a l l y two t h i n g s 

t h a t I ' d l i k e t o p o i n t out. You can see t h a t t h i s 

d i f f e r e n c e t h a t r e s u l t s from i n f i l l d r i l l i n g between the 

320s and the 160s, you see t h a t t h i s d i f f e r e n c e comes up 

q u i t e high here. 

There's a maximum Value t h a t appears between --

Well, 4, 5 and 10 -- 5 and 10 m i l l i d a r c i e s , i t appears 

somewhere i n the f i r s t t en years; whereas a t 1 m i l l i d a r c y , 

you're j u s t s t a r t i n g t o h i t i t out here a t about 25 years. 

A l t e r n a t i v e l y f o r a 5 0 - m i l l i d a r c y c o a l , you're dropping 

o f f here from approximately one year, and you're on a 

steady d e c l i n e . So p e r m e a b i l i t y has a great deal t o do 

w i t h t h i s d i f f e r e n c e and how these volumes are achieved as 

a f u n c t i o n of time. 

Q. A l l r i g h t . Again, l o o k i n g a t t h i s from the 

standpoint of the O i l Conservation D i v i s i o n , i t appears t o 

me from t h i s and a l l the other t h i n g s t h a t have been said 

today t h a t one of the c r i t i c a l t h i n g s t h a t has t o be 

looked a t i n a spacing c o n s i d e r a t i o n i s the p e r m e a b i l i t y . 
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A. That i s a very important f a c t o r . 

Q. Now, important i n use of t h i s a n a l y s i s , i f I 

understand what you're saying, i s t h a t f o r any given 

s p e c i f i c l o c a t i o n , you can f i n d f i l l - i n - t h e - b l a n k s , f i n d 

the r i g h t e x h i b i t , put i n the numbers i n terms of gas 

content, coal t h i c k n e s s , e t ce t e r a ; and then you can use 

t h i s as a t o o l t o evaluate s p e c i f i c l o c a t i o n s and areas? 

A. Yes. And t h a t r e a l l y , I ' d l i k e t o emphasize 

the importance of normalizing the data. I t was an attempt 

t o present the r e s u l t s i n such a way t h a t i t became more 

r e a d i l y a p p l i c a b l e t o other s i t u a t i o n s . I t ' s your coal 

t h i c k n e s s , your gas content. These kinds of t h i n g s can be 

dropped i n which are s p e c i f i c t o some area t h a t you're 

l o o k i n g a t , and then the curves become more r e a d i l y used 

i n other areas where t h i n g s d i d d i f f e r from the 

assumptions fundamental t o the s e n s i t i v i t y analyses. 

Q. Now, we've b a s i c a l l y t a l k e d i n terms of 

parameters. The parameters you've r e a l l y played w i t h have 

been p o r o s i t y , p e r m e a b i l i t y , f r a c t u r e l e n g t h and spacing. 

A. For Area 1. 

Q. For Area 1, co r r e c t ? 

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

Q. Are there any other parameters or v a r i a b l e s 

which you've used i n Area 1 t h a t you'd l i k e t o j u s t — 

A. Well, b r i e f l y I ' d l i k e t o touch on — As I 
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i n d i c a t e d i n E x h i b i t 82, ther e were some l i m i t e d 

v a r i a t i o n s cases selected by the committee. There were 

some s p e c i f i c questions t h a t were r a i s e d : What would be 

the impact on performance i f we — you know, i f we run 

i n t o some other values f o r some of the f i x e d parameters? 

We've made c e r t a i n assumptions. They seem reasonable t o 

us. But i f something were t o vary, how would t h a t a f f e c t 

performance? 

Now, E x h i b i t 84 s o r t of breaks apart those 

v a r i a t i o n s cases as they were evaluated, and the approach 

t h a t was taken t o the v a r i a t i o n cases i s t h i s t h a t , w e l l 

spacing, f r a c t u r e h a l f - l e n g t h and c l e a t p e r m e a b i l i t y were 

f i x e d . The values t h a t were f i x e d , the 320 acres, the 

300-foot f r a c t u r e h a l f - l e n g t h and 10 m i l l i d a r c i e s were 

sele c t e d . That was a case t h a t could be used t o vary 

c e r t a i n parameters around. So those assumptions are 

common t o a l l these v a r i a t i o n cases. 

Now, there's nothing — i t should be pointed 

out, there's nothing s p e c i f i c . I n other words, i t was not 

assumed t h a t t h i s represented an average case f o r Area 1. 

I t was j u s t a way i n which we could vary other parameters, 

so i t was selected. 

Then below t h a t you can see t h a t the quarter of 

a percent and the 3 percent c l e a t p o r o s i t i e s were involved 

i n the l a r g e r m a t r i x , and the committee wanted t o also see 
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a run done a t 2 percent c l e a t p o r o s i t y . With Langmuir 

volume, a l l the m a t r i x runs were done a t 427 standard 

cubic f e e t per ton f o r a Langmuir volume. 

We also looked at v a r y i n g decreasing Langmuir 

volume t o 350 and inc r e a s i n g i t t o 500 w i t h desorption 

pressure, which i s the pressure a t which the gas s t a r t s 

coming o f f the c o a l . That's the s i g n i f i c a n c e i n t h a t , and 

I should also p o i n t out the desorption pressure was 

assumed t o be equal t o the i n i t i a l r e s e r v o i r pressure as 

w e l l . So t h a t would be the f u l l y s a t u r a t e d coal c o n d i t i o n 

t h a t was r e f e r r e d t o e a r l i e r by Dr. McElhiney. 

Now a l l the m a t r i x runs f o r Area 1 assumed a 

1320 psia desorption and i n i t i a l r e s e r v o i r pressure. We 

also evaluated 932 i n 1960 v a r i a t i o n s on desorp t i o n 

pressure. 

The l a s t t h i n g t h a t was evaluated i n the 

v a r i a t i o n cases was r e l a t i v e p e r m e a b i l i t y . We assumed f o r 

Areas 1, 2 and 3 a set of r e l a t i v e p e r m e a b i l i t y curves 

t h a t were developed by ICF on a p r i o r San Juan Basin 

study, and they were presented i n a Colorado Cause 

1-12-73, and t h i s was something t h a t the committee had 

voted on as being a reasonable l o o k i n g set of r e l a t i v e 

perm curve. 

Now, what we d i d i s also i n the l i t e r a t u r e . 

There's a p u b l i c a t i o n by Kamal and Six, and t h a t ' s l i s t e d 
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i n the l i s t of references. We d i g i t i z e d the curves t h a t 

were presented i n t h a t p u b l i c a t i o n . They were presented 

as t y p i c a l of the San Juan Basin. They were d i f f e r e n t , 

and i t gave us a sense of how the v a r i a t i o n s i n the 

r e l a t i v e perm curves would a f f e c t performance. 

As i n d i c a t e d here, a l l of these s i m u l a t i o n 

cases are included as f i g u r e s , and these v a r i a t i o n s only 

r e s u l t e d i n s i x a d d i t i o n a l s i m u l a t i o n cases. The e x h i b i t s 

t h a t summarize the r e s u l t s , w i t h o u t going i n t o the d e t a i l , 

E x h i b i t 96 through E x h i b i t 106 of the documents summarized 

the r e s u l t s of the v a r i a t i o n cases f o r Area 1. 

Q. Now, does t h a t p r e t t y w e l l describe your 

s e n s i t i v i t y analyses study i n Area 1? 

A. Yes. 

Q. And d i d you perform a s i m i l a r a n a l y s i s i n 

Areas 2 and 3? 

A. S i m i l a r w i t h some v a r i a t i o n s i n i t . 

S p e c i f i c a l l y , I would l i k e t o r e t u r n t o E x h i b i t 82 and 

p o i n t those d i f f e r e n c e s out wi t h o u t going i n t o the d e t a i l s 

of i t . 

Area 1, as you can see here, d i d not include 

v a r i a t i o n s i n i n i t i a l f r e e gas s a t u r a t i o n or i n i t i a l 

r e s e r v o i r pressure as p a r t of the m a t r i x , and these are 

thi n g s t h a t were added t o the Area 2 and 3 s e n s i t i v i t y 

analyses design, and t h i s was based on the experience, 
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f i e l d experience, l a b o r a t o r y experience, e t ce t e r a , from 

the committee. Those p a r t i c u l a r l y i n v o l v e d i n these two 

areas of the basin. 

Y o u ' l l also n o t i c e t h a t the parameters t h a t 

were sel e c t e d by the committee don't look e x a c t l y l i k e 

what we d i d i n Area 1. For example, 640-acre w e l l 

spacings were not evaluated i n Areas 2 and 3. 500-foot 

f r a c t u r e h a l f - l e n g t h s were dropped out of Areas 2 and 3. 

The p e r m e a b i l i t y range i n Area 2 looks q u i t e 

s i m i l a r t o t h a t i n Area 1. 1, 5 and 10 m i l l i d a r c i e s are 

the same. We lowered the upper range t o 30 m i l l i d a r c i e s . 

I n Area 3 the range i n p e r m e a b i l i t y i s . 1 , 1 and 5. The 

i n i t i a l gas s a t u r a t i o n s and the i n i t i a l r e s e r v o i r 

pressures I would l i k e t o b r i e f l y touch on. 

I s a i d a l i t t l e b i t ago t h a t the i n i t i a l 

r e s e r v o i r pressure i n Area 1 was assumed t o be 1,320. I n 

Area 2 we looked a t i n i t i a l r e s e r v o i r pressures of 200 and 

300 p s i , and i n Area 3 we looked a t 400 and 650 ps i a . 

On i n i t i a l f r e e gas s a t u r a t i o n , we looked a t 

zero, which would mean t h a t the coal i s a hundred percent 

water s a t u r a t e d . That i s e x a c t l y the assumption t h a t we 

made i n Area 1. We also — There's some i n d i c a t i o n from 

the GRI-funded work through BEG t h a t there may be f r e e gas 

s a t u r a t i o n i n Area 2, so we looked a t a f r e e gas 

s a t u r a t i o n of 10 percent. 
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Now, i n Area 3, again, we looked a t the coal as 

though i t were a hundred percent water s a t u r a t e d . That 

would be the zero i n i t i a l f r e e gas s a t u r a t i o n , and we 

looked a t what we c a l l a "dry gas c o a l , " which i s the 

23 percent f r e e gas. 

The 2 3 percent was a r r i v e d a t because t h a t i s 

the d i f f e r e n c e between a hundred percent water s a t u r a t i o n 

and connate water s a t u r a t i o n . I n other words, what we d i d 

was, a l l mobile water — I mean ther e was only connate 

water i n the c l e a t system, and the r e s t of the c l e a t was 

f i l l e d w i t h f r e e gas, so i t s o r t of brackets the two 

extremes i n Area 3. 

And fundamentally those are the d i f f e r e n c e s , 

you know, the comparisons and the c o n t r a s t s between the 

three areas i n terms of what we looked a t i n the 

s e n s i t i v i t y analyses. I ' d l i k e t o say t h a t the format f o r 

pre s e n t i n g the r e s u l t i s s i m i l a r f o r a l l t h r e e areas. 

Q. Well, l e t ' s look a t t h a t f o r a moment, t o go 

back t o the l i s t of e x h i b i t s , the f i r s t sheet a f t e r the 

e x h i b i t tab i n the book. 

A. Okay. 

Q. Again what — 

A. Well, you can see t h a t we've gone through many 

of the e x h i b i t s , 78 through 106, f o r Area 1, and E x h i b i t s 

107 through 126 represent t a b u l a r r e s u l t s and f i g u r e s f o r 
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the Area 2 s e n s i t i v i t y analyses, and E x h i b i t s 127 through 

14 6 represent t a b l e s and f i g u r e s f o r the Area 3 

s e n s i t i v i t y analyses. 

Q. Now, based on the s e n s i t i v i t y analyses, what 

conclusions have you drawn? 

A. Well, I ' d l i k e t o summarize t h a t w i t h 

E x h i b i t CMC F. This i s something of a s i m p l i f i e d form of 

the conclusions t h a t are discussed i n a much gr e a t e r 

deta i l . 

Q. Let me — 

A. On pages 25 and 26 of the document, there's a 

se c t i o n under the s e n s i t i v i t y analyses c a l l e d 

"Conclusions," and the conclusions go i n t o a f a i r amount 

of d e t a i l as t o what the f i g u r e s and t a b l e s are, what we 

were able t o l e a r n about performance. 

And the s l i d e , E x h i b i t F, shows t h a t i n a 

s i m p l i f i e d way gas recovery increases w i t h i n c r e a s i n g 

i n i t i a l f r e e gas s a t u r a t i o n , i n c r e a s i n g i n i t i a l r e s e r v o i r 

pressure, i n c r e a s i n g c l e a t p e r m e a b i l i t y , i n c r e a s i n g 

f r a c t u r e h a l f - l e n g t h and in c r e a s i n g i n i t i a l gas content. 

We also saw t h a t gas recovery increases w i t h 

decreasing w e l l spacing and coal c l e a t p o r o s i t y . 

Q. Now, you've t a l k e d about the conclusions as 

contained on pages 25 and 26 of E x h i b i t A. That i s behind 

a tab which i s c a l l e d "Discussion of Results." 
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A. Uh-huh. 

Q. I s the i n f o r m a t i o n contained i n a l l of those 

pages behind t h a t tab, does t h a t summarize, e s s e n t i a l l y , 

your testimony t h a t you've given today? 

A. Yes. 

Q. So having f o r c e - f e d us q u i t e a b i t of 

i n f o r m a t i o n , we do have resource t o go t o , t o come back 

and t r y t o f i g u r e out what we've heard today, i f t h a t ' s 

desirable? 

A. Yes, i f i t ' s d e s i r a b l e . 

Q. Now, how, again, we s t a r t e d out t h i s whole 

hearing t h i s morning t a l k i n g i n terms of t h i s study, a t 

l e a s t the purposes of everybody's testimony today being 

f o r the purpose of g i v i n g the d i v i s i o n guidance i n terms 

of e s t a b l i s h i n g spacing and operating r u l e s f o r the pool. 

How i s t h i s a n a l y s i s t h a t we've j u s t f i n i s h e d 

t a l k i n g about here i n terms of the s e n s i t i v i t y analyses, 

can you j u s t summarize b r i e f l y how t h a t i s h e l p f u l t o the 

d i v i s i o n ? 

A. Well, f i r s t of a l l — excuse me. I'm g e t t i n g a 

scratchy voice. F i r s t of a l l , we've i d e n t i f i e d c e r t a i n 

key parameters which have already been l i s t e d or discussed 

by Rich McBane and are included i n the summary and 

conclusions A on page 2 behind "Overview and Conclusions" 

of the document. 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 

24 

25 

160 

Those key parameters t h a t were i d e n t i f i e d were, 

you know, w e l l performance data, p e r m e a b i l i t y , p o r o s i t y , 

coal t h i c k n e s s , pressure, gas content, s o r p t i o n isotherm, 

and the i n i t i a l water or gas s a t u r a t i o n . Those are key 

parameters. When we were able t o evaluate the impact 

those various parameters have on performance by 

s y s t e m a t i c a l l y v a r y i n g over a range of values f o r these 

parameters, i n t h a t way you can look a t , you know, whether 

you were j u s t — you had a p a r t i c u l a r set of p r o p e r t i e s 

and you wanted t o evaluate what the performance would be, 

and then t o ask y o u r s e l f what might be the appropriate 

spacing t o develop a coal w i t h those p r o p e r t i e s on? What 

t h a t a p p r o p r i a t e spacing would be. 

Q. Perhaps, r e s t a t e d another way, i f an operator 

were t o come t o the d i v i s i o n w i t h a s p e c i f i c spacing 

recommendation, are you suggesting, then, t h a t we would --

t h a t i t would be best supported i f t h a t operator could 

b r i n g s p e c i f i c a l l y data — s p e c i f i c data on those 

parameters, and then t h i s would be a t o o l by which the 

d i v i s i o n could look and see i f the operator's 

i n t e r p r e t a t i o n or i t s request was reasonable, based upon 

the parameters? 

A. Yes, p r e c i s e l y . 

Q. Now, one of the t h i n g s t h a t I i n d i c a t e d , or a t 

one p o i n t we t a l k e d about e a r l y on, I t h i n k i t was 
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Dr. McElhiney, i s the f a c t t h a t what you're doing w i t h 

modeling i s you're attempting t o simulate the performance 

of any given r e s e r v o i r under c e r t a i n sets of c o n d i t i o n s ; 

i s t h a t not cor r e c t ? 

A. Yes. 

Q. Now, i t seems t o me as a paid s k e p t i c , which I 

t h i n k a l l we attorneys are, t h a t there have got t o be 

c e r t a i n weaknesses i n t h i s . Can you i d e n t i f y what the 

weaknesses are, s p e c i f i c a l l y i n the modeling exercise t h a t 

was done w i t h t h i s r e s e r v o i r ? I n other words, we're 

l o o k i n g at i t , and somebody t r i e s t o use i t , what are the 

weaknesses t h a t we should be aware of? 

A. Well, i n terms of the s e n s i t i v i t y analyses, I 

t h i n k the only t h i n g t h a t could be regarded as a weakness 

would be the f a c t t h a t some of the assumptions t h a t we 

used i n Area 1, the committee f e l t would be more 

app r o p r i a t e t o extend t o Areas 2 and 3 t o maintain 

consistency. 

But the a l t e r n a t i v e -- the counterbalance using 

assumptions from Area 1 and Areas 2 and 3, t o 

counterbalance t h a t we normalize the performance data, so 

t h a t assumptions, l i k e using the same isotherm f o r a l l 

three areas, are -- by normalizing i t , now you can b r i n g 

your own adsorption isotherm i n f o r m a t i o n t o these curves, 

apply them. Again, thickness, we may have by choosing an 
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average thic k n e s s , we've now normalized t h a t thickness out 

so t h a t i f , i n f a c t , you're i n Area 2 and your t h i c k n e s s , 

coal thickness i s h a l f t h a t , we assume i t ' s been taken out 

of the performance data. So t h a t ' s — there's a balance 

the r e between making sure t h a t we were c o n s i s t e n t i n how 

we approached a l l three areas and s t i l l p r o v i d i n g enough 

f l e x i b i l i t y t h a t i t had a p p l i c a b i l i t y t o other problems 

and other sets of data. 

Q. And the d e c i s i o n t o t r a n s f e r the Area 1 

parameters t o Areas 2 and 3 was made by the s t e e r i n g 

committee or the studying committee t h a t we i d e n t i f i e d 

before; i s t h a t correct? 

A. Yes, i n t h e i r view, t h a t was an appr o p r i a t e 

t h i n g t o do. 

Q. Now as I understand, I t h i n k at some p o i n t 

e a r l i e r i t was said there was s u b s t a n t i a l l y more 

i n f o r m a t i o n a v a i l a b l e i n Area 1 than there i s i n Areas 2 

and 3; i s t h a t c o r r e c t ? 

A. Yes, t h a t ' s t r u e . 

Q. I s there any advantage gained? I mean, i t 

would seem t o me t h a t i f you t r i e d t o go i n and get 

s p e c i f i c parameters i n Areas 2 or 3, where there was data 

l a c k i n g t h a t t h a t could a c t u a l l y --

A. More harmful. 

Q. -- more harmful than good? 
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A. The committee was very m i n d f u l , V^^'vhere were 

some very long discussions about a concern f o r making the 

wrong assumption and then having the r e s u l t s being more 

misleading than h e l p f u l so t h a t at l e a s t i n p a r t using 

some i n f o r m a t i o n i n Area 1 and then the data n o r m a l i z a t i o n 

process -- j u s t don't put something out ther e prematurely 

t h a t would mislead. 

Q. Mislead i n the sense t h a t --

A. That the r e s u l t --

Q. -- you t h i n k you've got more accuracy than you 

r e a l l y do? 

A. Right. I f the in p u t data i s n ' t any good, then 

the r e s u l t s would be misleading. 

Q. Now, when we t a l k about the cross sections and 

the geology e a r l y on t h i s afternoon, you i n d i c a t e d t h a t 

t h e r e were a c t u a l l y a couple of d i f f e r e n t l a y e r s i n there. 

Did you analyze i t i n terms of the d i f f e r e n t l a y e r s , or 

how d i d you deal w i t h t h a t ? 

A. Well, s p e c i f i c a l l y when we d i d the Cedar H i l l 

h i s t o r y match, we used two modeling l a y e r s t o model the 

co a l . Now, i n the s e n s i t i v i t y analyses, very e a r l y on i t 

was decided t h a t t h e r e r e a l l y wasn't enough data, and i t 

would have r e a l l y complicated the problem immensely t o use 

more than one l a y e r , so we used a s i n g l e l a y e r model t o do 

a l l the s e n s i t i v i t y analyses. 
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Q. Given these l i m i t a t i o n s t h a t you've i d e n t i f i e d 

i n r e c o g n i z i n g t h a t they, i n f a c t — what you're r e a l l y 

saying i s t h a t the model i s only as good as the 

i n f o r m a t i o n t h a t ' s a v a i l a b l e . 

A. Uh-huh. 

Q. Do you have an opinion as t o whether t h i s model 

i s a r e l i a b l e t o o l t o use i n t r y i n g t o make some 

reasonable p r e d i c t i o n s as t o appr o p r i a t e spacing and other 

w e l l o p e r a t i n g -- p a r t i c u l a r l y spacing r e g u l a t i o n s w i t h 

respect t o the B a s i n - F r u i t l a n d coal pool? 

A. When you say "model," I have a comfort l e v e l 

w i t h the si m u l a t o r i t s e l f . Are you r e f e r r i n g t o the 

r e s u l t s ? 

Q. I'm r e f e r r i n g t o the r e s u l t s , I'm s o r r y , yes. 

A. Results, okay. The r e s u l t s -- yes, I t h i n k 

there i s d e f i n i t e l y some good i n f o r m a t i o n here, and i t can 

be very u s e f u l . 

Q. And j u s t a question, almost a s p e c u l a t i v e 

question, a c t u a l l y , but as more i n f o r m a t i o n were t o become 

a v a i l a b l e could you then plug t h a t i n , using the model, 

and then r e f i n e those r e s u l t s ? 

A. Oh, c e r t a i n l y , c e r t a i n l y . 

Q. Did you a c t u a l l y prepare E x h i b i t s B through F 

t h a t we've seen t h i s afternoon? 

A. Yes, I d i d . 
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MR. STOVALL: Move t h e adm i s s i o n o f E x h i b i t s B 

t h r o u g h F 

EXAMINER CATANACH: E x h i b i t s B t h r o u g h F w i l l be 

a d m i t t e d as evidence. 

(CMC E x h i b i t s B t h r o u g h F 

were a d m i t t e d i n t o evidence.) 

Q. (By Mr. S t o v a l l ) I s t h e r e a n y t h i n g f u r t h e r 

you'd l i k e t o add t o your t e s t i m o n y t h i s a f t e r n o o n ? 

A. No, I don't b e l i e v e so. 

MR. STOVALL: I n t h a t case, I have n o t h i n g f u r t h e r ; 

and you're on your own. 

EXAMINER CATANACH: Why don't we t a k e a v e r y s h o r t 

break so people can l i n e o u t any q u e s t i o n s t h e y may have? 

MR. STOVALL: Ms. Young w i l l be a v a i l a b l e f o r t h e 

ne x t round, t o o , so . . . 

(At 3:40 p.m. a recess was tak e n . ) 

EXAMINER CATANACH: W e ' l l c a l l t h e h e a r i n g back t o 

o r d e r a t t h i s t i m e , and I b e l i e v e Mr. S t o v a l l had a couple 

of a d d i t i o n a l q u e s t i o n s . 

MR. STOVALL: W e l l , i t ' s n o t an a d d i t i o n a l q u e s t i o n , 

Mr. Examiner, b u t i t was p o i n t e d o u t t o me -- and I'm n o t 

sure whether o r n o t I , i n f a c t , q u a l i f i e d Ms. Young as an 

e x p e r t i n r e s e r v o i r s i m u l a t i o n m o d e l i n g . I would l i k e t o 

o f f e r her a t t h i s t i m e . 

EXAMINER CATANACH: She i s so q u a l i f i e d . 
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MR. STOVALL: I have no f u r t h e r questions. 

EXAMINER CATANACH: Questions of the witness? 

Mr. K e l l a h i n . 

MR. KELLAHIN: Thank you, Mr. Examiner. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. Ms. Young, lead me through, i f you w i l l again, 

the summary of the v a l i d a t i o n of the model concerning the 

Cedar H i l l h i s t o r y , p a r t i c u l a r l y when you're attempting t o 

v a l i d a t e your model w i t h the h i s t o r y match performance 

from Cedar H i l l , summarize f o r me the key v a r i a b l e 

parameters t h a t were adjusted i n order t o make the h i s t o r y 

match. 

A. The three key v a r i a b l e parameters were c l e a t 

p o r o s i t y , c l e a t p e r m e a b i l i t y and the r e l a t i v e p e r m e a b i l i t y 

curves. 

Q. I t ' s becoming more frequent t h a t i n examiner 

hearings we deal w i t h r e s e r v o i r s i m u l a t i o n by modeling the 

performance or the p r o j e c t e d performance of r e s e r v o i r s . 

Are we subject t o c r i t i c i s m i f we use your r e p o r t i n 

Areas 2 and 3 where, i n f a c t , we do not have the a b i l i t y 

t o h i s t o r y match and t h e r e f o r e v a l i d a t e the model? 

A. We have the a b i l i t y t o h i s t o r y match i n Areas 2 

and 3, but the data was not made a v a i l a b l e f o r t h i s 

p a r t i c u l a r study. That's not t o say i t couldn't be done, 
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and i t ' s not t o say t h a t there wasn't some q u a l i t y data 

a v a i l a b l e i n those areas t h a t provided the g u i d e l i n e s f o r 

the committee t o set the range and parameters f o r the 

s e n s i t i v i t y analyses i n those areas. 

Q. Let me make sure I understand. I f you have a 

h i s t o r y match w i t h a c t u a l performance data i n Areas 2 and 

3 — We d i d n ' t do t h a t , r i g h t ? 

A. Yes, we d i d t h a t . 

Q. I heard the discussion about Cedar H i l l and the 

T i f f a n y area being used t o v a l i d a t e the model. 

A. Yes. 

Q. Was there data used i n Areas 2 and 3 t o h i s t o r y 

match the model? 

A. Yes. 

Q. I s t h a t reference somewhere i n the m a t e r i a l s so 

t h a t we w i l l know? 

A. No. 

Q. Are you able t o t e l l us now from memory the 

i n f o r m a t i o n u t i l i z e d t o h i s t o r y match the Areas 2 and 3? 

A. Some of the operators a c t i v e i n Areas 2 and 3 

of the basin made some of t h e i r p r o p r i e t a r y data a v a i l a b l e 

t o us f o r h i s t o r y matching work. They were not 

comfortable w i t h our presenting the r e s u l t s of t h a t 

i n f o r m a t i o n . I t was of a p r o p r i e t a r y nature. They f e l t 

t h a t i t would be b e t t e r at the appropriate time t o b r i n g 
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t h a t b e f o r e t h e examiner, so t h e y asked us n o t t o r e p o r t 

on t h a t r e s u l t . 

Q. L e t me go back t o my f i r s t q u e s t i o n , t h e n . I f 

we are d e a l i n g i n a subsequent h e a r i n g w i t h a s p e c i f i c 

p o r t i o n o f Area 2, and were you u s i n g as a benchmark t o 

judg e t h a t case, your s e n s i t i v i t y r u n f o r Area 2 i n t r y i n g 

t o compare t h e c u r r e n t case w i t h t h a t i n f o r m a t i o n , are we 

g o i n g t o be i n a l e n g t h y d i s c u s s i o n about t h e f a c t t h a t 

your model has n o t been s u f f i c i e n t l y h i s t o r y matched f o r 

Area 2? 

A. I'm n o t sure I un d e r s t a n d y o u r q u e s t i o n . I'm 

s o r r y . 

Q. Okay. L e t me t r y i t a d i f f e r e n t way. I n 

Area 1 we have g o t s u b s t a n t i a l p r o d u c t i o n h i s t o r y from 

Cedar H i l l . 

A. Yes. 

Q. You've used t h a t performance t o f i n e - t u n e your 

model. 

A. Yes. 

Q. From them you have r u n s e n s i t i v i t y runs f o r 

Area 1? 

A. Yes. 

Q. I t would appear t o me t h a t t h e r e i s l i t t l e 

l i k e l i h o o d t h a t we can be m a t e r i a l l y a t t a c k e d on u s i n g 

your model because we've g o t a good h i s t o r y match f o r 
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Area 1 — 

A. That's — 

Q. - - i s t h a t a c o r r e c t statement? 

A. That would be my o p i n i o n . 

Q. I s t h a t c o r r e c t ? 

A. That would be my o p i n i o n . 

Q. What happens i f we're i n Area 2, and someone 

says, " W e l l , you h i s t o r y matched a g a i n s t Cedar H i l l , b u t 

you're n o t h i s t o r y matching a g a i n s t my a r e a ; and 

t h e r e f o r e , you cannot use t h e s e n s i t i v i t y r u n f o r Area 2? 

A. I would have t o d i s a g r e e w i t h t h a t assumption, 

because you have t o remember t h e committee was comprised 

o f a l a r g e number o f o p e r a t o r s a c t i v e t h r o u g h o u t t h e 

b a s i n , and t h e y b r o u g h t t o bear on t h i s s t u d y t h e i r 

e x p e r i e n c e i n f i e l d o p e r a t i o n s and t h e i r knowledge o f 

l a b o r a t o r y e x p e r i m e n t s t h a t t h e y conduct. 

I n a d d i t i o n t o t h a t , GRI has r e s e a r c h e d — has 

funded a g r e a t d e a l o f r e s e a r c h i n t h i s b a s i n , and R i c h 

McBane c o u l d b r i n g t o t h i s p r o j e c t h i s e x p e r i e n c e and 

guidance. So i f some i n f o r m a t i o n i s n o t r e p o r t e d t h a t was 

o f a p r o p r i e t a r y n a t u r e , t h a t has t o be r e s p e c t e d ; and I 

don't t h i n k i t i n v a l i d a t e s t h e r e s u l t s . 

Q. Would your answer be t h e same i f we were 

d e a l i n g i n Area 3? 

A. Yes, i t would. 
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Q. When we go back t o the d i v i d i n g of the areas, 

i t was my understanding from e a r l i e r today t h a t the 

d i v i s i o n i n t o areas was simply done based upon 

hydrogeology i n t h a t there was a water s a t u r a t i o n 

component and a pressure component by which the basin was 

lo o s e l y d i v i d e d i n t o three areas; i s t h a t a c o r r e c t 

r e c o l l e c t i o n ? 

A. Yes. 

Q. Based upon t h a t c r i t e r i a then, you have 

i n d i v i d u a l i z e d the performance w i t h i n each area using very 

s e l e c t i v e and precise r e s e r v o i r parameters from which t o 

run the models? 

A. Yes. 

Q. What happens i f I'm i n t h a t t r a n s i t i o n area 

between Area 1 and 2? What am I going t o do? 

A. Y o u ' l l have t o look a t the i n d i v i d u a l 

p r o p e r t i e s f o r your s p e c i f i c case t h a t you're r e f e r r i n g t o 

and f i n d the appropriate set of combination of parameters 

i n the performance data reported f o r the s p e c i f i c area. 

I n other words, I b e l i e v e Rich McBane made t h i s 

p o i n t t h a t your -- i t i s q u i t e p o s s i b l e t h a t you could see 

an area Area 1-type coal i n e i t h e r Areas 2 or 3 and v i c e 

versa. You could f i n d areas i n 2 — you could f i n d 

s p e c i f i c s i t e s w i t h i n Areas 2 and 3 of the basin t h a t look 

l i k e Area 1 type c o a l . So i t ' s been made very c l e a r , 
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these are not w e l l - d e f i n e d boundaries, and the boundaries 

between the areas, i t ' s very complex. I t was j u s t a 

convenient basis t o subdivide the basin f o r t h i s a n a l y s i s . 

Q. One f i n a l p o i n t of i n q u i r y : I t appears t o me 

t h a t we simply can't take f i e l d data on p e r m e a b i l i t y or 

f r a c k i n g , go d i r e c t l y t o the s e n s i t i v i t y t a b l e s and 

somehow very simply f i n d what the a p p r o p r i a t e spacing i s 

f o r t h a t p a r t i c u l a r w e l l . 

I t appears t o me t h a t we're going t o have t o 

take an area and model the performance f o r t h a t s p e c i f i c 

area and use t h a t modeling r e s u l t and compare i t against 

your s e n s i t i v i t y runs. 

Am I c o r r e c t i n understanding t h a t the t y p i c a l 

case t h a t comes up i n the f u t u r e i s not going t o be so 

simple t h a t we can go t o your s e n s i t i v i t y t a b l e s , p i c k out 

a conclusion, present t h a t t o the Examiner and have the 

spacing resolved? 

A. I'm not sure I t r a c k the question. 

Q. Okay. When we look a t the s e n s i t i v i t y 

p r o f i l e s , i t ' s simply a type case, i s i t not? 

A. I t ' s the performance as a f u n c t i o n of c e r t a i n 

assumptions i n r e s e r v o i r parameters. 

Q. Unless I have the unusual, unique example where 

I can take my 64 0 and determine t h a t those parameters from 

my w e l l s f i t the parameters you u t i l i z e f o r your Area 2 
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s e n s i t i v i t y , then I would probably be i n c o r r e c t t o go 

s t r a i g h t t o your t a b l e and determine spacing from the 

s e n s i t i v i t y run on one of the t a b l e s we saw e a r l i e r . I t 

can't be t h a t simple, can i t ? 

A. Well, yes, and no. I mean, i t depends on the 

v a r i a t i o n i n the assumptions. I mean, we have attempted 

t o normalize the data so t h a t such e f f o r t s could be 

completed, but ther e are assumptions t h a t might vary 

enough. I mean, there might be something th e r e t h a t would 

mean t h a t your case d i d n ' t f a l l w i t h i n one of the 

sele c t e d , simulated cases. 

Q. When I look a t the selected, simulated cases, 

where are the p o i n t s of gr e a t e s t s e n s i t i v i t y i n the 

r e s e r v o i r parameters? 

A. You mean what v a r i a b l e s impact the r e s u l t s ? 

Q. What v a r i a b l e s make the gr e a t e s t d i f f e r e n c e ? 

A. That's r e a l l y very d i f f i c u l t t o answer. I'm 

not sure I can answer i t . A l l the v a r i a b l e s t h a t were 

looked at played a key r o l e i n performance, and I would be 

r e l u c t a n t t o weight one more h e a v i l y than the other. 

Q. I f I'm t o present a case f o r a s p e c i f i c area, 

may I use your r e s u l t s as a comparison t o r e s u l t s I could 

generate o f f of my own engineer's r e s e r v o i r s i m u l a t i o n , 

using h i s s i t e - s p e c i f i c data f o r h i s 640-acre area? Can I 

do th a t ? 
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A. You can use i t as a compare — you can compare 

s i m u l a t i o n work done on a c t u a l f i e l d data w i t h the r e s u l t s 

i n the s e n s i t i v i t y analyses, but nothing i s b e t t e r than 

a c t u a l f i e l d data. 

Q. Does your book contain enough d e t a i l e d 

i n f o r m a t i o n t h a t my r e s e r v o i r engineer t h a t ' s experienced 

i n r e s e r v o i r s i m u l a t i o n can use the i n f o r m a t i o n from t h a t 

book t o run h i s model from h i s own data from h i s wells? 

A. I d i d n ' t f o l l o w the whole question; I'm so r r y . 

Q. Do you have enough reference i n f o r m a t i o n i n 

your book and of d e t a i l s as t o r e s e r v o i r parameters t h a t 

we can use t h a t as a guidebook, i f you w i l l , f o r the 

s i m u l a t i o n of a more s p e c i f i c area? 

A. There's probably enough i n f o r m a t i o n here, yes. 

MR. KELLAHIN: Thank you. 

EXAMINER CATANACH: Further questions of t h i s 

witness? 

(No response.) 

EXAMINER CATANACH: Nothing f u r t h e r . I'm going t o 

reserve my questions probably u n t i l the next hearing. 

You may be excused. 

THE WITNESS: Thank you. 

MR. STOVALL: Mr. Examiner, I t h i n k a t t h i s p o i n t i t 

would be appropriate t o address some procedural questions 

i n v o l v e d . I ' l l come up here and see i f I can k i c k the 
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r e p o r t e r ' s cord loose. 

One question I would l i k e t o address, 

Mr. Examiner, and I ' d take some i n p u t from other counsel 

i n t h i s case, i s I'm concerned because t h i s proceeding i s 

now i n the nature of a s p l i t hearing. And these 

witnesses, w h i l e they've worked f o r the committee i n the 

past and have had contacts w i t h i n d i v i d u a l operators, I 

have a c e r t a i n amount of concern about the i n d i v i d u a l 

operators, who may be advocating a p o s i t i o n i n the 

subsequent phase of t h i s hearing, contact the ICF 

t e c h n i c a l people d i r e c t l y . 

And I would request t h a t any contacts or 

requests f o r i n f o r m a t i o n , i f there need be any, should go 

through Mr. McBane of Gas Research I n s t i t u t e , and t h a t no 

d i r e c t contact be made w i t h these witnesses; and I've 

i n s t r u c t e d them not t o discuss i n d e t a i l i n f o r m a t i o n t h a t 

i s not w i t h i n the record of t h i s hearing, because I t h i n k 

t h a t creates a r e a l problem. 

They are not an advocate f o r any group. They 

are r e p r e s e n t i n g the committee as a whole and presenting 

some -- what's supposed t o be o b j e c t i v e , s c i e n t i f i c data; 

and I would l i k e t o not have them i n the p o s i t i o n of being 

asked t o support any p o s i t i o n . 

So, you know, unless t h e r e i s some o b j e c t i o n t o 

counsel, I'm going t o request t h a t you d i r e c t t h a t a l l --
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any request f o r contact w i t h these witnesses u n t i l the 

hearing i s concluded go through Mr. McBane a t GRI and 

avoid ex p a r t e ; and i f i n f o r m a t i o n i s made a v a i l a b l e , t h a t 

w e ' l l work out a procedure t o make sure everybody has 

access t o i n f o r m a t i o n , should t h a t become the case. 

EXAMINER CATANACH: I s ther e any o b j e c t i o n t o t h a t 

from anyone here? 

(No response.) 

EXAMINER CATANACH: Then w e ' l l go ahead and do i t 

t h a t way, Mr. S t o v a l l . 

MR. STOVALL: I guess the next question i s 

e s t a b l i s h i n g the procedure f o r the second phase of t h i s 

hearing. I t h i n k we've decided unless there i s any strong 

i n d i c a t i o n t h a t our companies w i l l send us t o Maui, t h a t 

w e ' l l probably meet on A p r i l 4 th. 

I n the i n i t i a l memorandum, which was sent out 

over Mr. LeMay's si g n a t u r e , what was requested was t h a t 

p a r t i e s submit any proposed r u l e changes t o the d i v i s i o n 

by, I t h i n k the date was, February 14th. 

For everybody's i n f o r m a t i o n , the d i v i s i o n 

received from Richard V i r t u e -- Mr. V i r t u e , where are you? 

-- on behalf of Nassau Resources a proposal i n a 

prehearing statement. I t h i n k i f you see Mr. V i r t u e , I'm 

sure h e ' l l be glad t o make a copy a v a i l a b l e t o anyone who 

d i d not receive i t . 
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I b e l i e v e Meridian through Mr. K e l l a h i n has 

also submitted a s p e c i f i c proposal. I'm sure Mr. K e l l a h i n 

would l i k e w i s e make t h a t a v a i l a b l e . To the best of my 

knowledge, i s i t f a i r t o say t h a t both — Mr. V i r t u e , your 

proposal j u s t simply recognized what we've sai d i s t r u e , 

which you wanted incorporated i n the hearing or i n the 

r u l e s t h a t an operator could apply through the hearing 

process f o r something other than 320-acre spacing i f t h a t 

were the spacing adopted by the commission? 

MR. VIRTUE: That's c o r r e c t , Mr. S t o v a l l . We're 

simply asking t h a t the r u l e s be changed t o r e f l e c t , I 

be l i e v e , i t ' s conclusion D i n the r e p o r t . So we're not 

asking, r e a l l y , f o r anything new and d i f f e r e n t than what 

has already been recommended through the r e p o r t . We are 

j u s t proposing t h a t the r u l e r e f l e c t the conclusions of 

the r e p o r t . 

MR. STOVALL: Mr. Bruce, I b e l i e v e you have on behalf 

of U n i cal also i n d i c a t e d t h a t they have an i n t e r e s t i n 

areas where they t h i n k some s o r t of denser w e l l spacing, 

e i t h e r on i n f i l l or otherwise, would be app r o p r i a t e . Had 

you a c t u a l l y made a recommendation as f a r as the r u l e 

change? 

MR. BRUCE: No, I haven't. I attached something t o 

the l e t t e r , but i t was j u s t more or less recognizing t h a t 

i n f i l l d r i l l i n g may be appropriate i n c e r t a i n areas; and 
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t h a t was made a v a i l a b l e t o a l l the p a r t i e s who had entered 

an appearance. 

MR. STOVALL: Have you had the o p p o r t u n i t y t o review 

the Nassau proposal? 

MR. BRUCE: Just b r i e f l y . 

MR. STOVALL: I would be curious whether i t ' s 

c o n s i s t e n t w i t h what you're asking. 

MR. BRUCE: I ' l l look a t t h a t . 

MR. STOVALL: Okay. Mr. K e l l a h i n , I b e l i e v e 

Meridian's proposals were on the basis of recognizing some 

nonstandard — a d m i n i s t r a t i v e process f o r recognizing 

nonstandard p r o r a t i o n u n i t s i n the areas where there are 

strange surveys and you've got a Basin Dakota, Blanco Mesa 

Verde r u l e i n place; i s t h a t c o r r e c t ? 

MR. KELLAHIN: There were a couple minor 

a d m i n i s t r a t i v e suggestions t o the c u r r e n t r u l e s , none of 

which we b e l i e v e were substantive i n nature. They were 

done i n an e f f o r t t o reduce the paperwork. Some of them 

were a d m i n i s t r a t i v e . One was the c e r t i f i c a t i o n w i t h 

regards t o the a f f i r m a t i o n t h a t production from coal seam 

gas i s t h a t coal seam gas production model forms. I ' l l be 

happy t o get e x t r a copies of i t , but we d i d not t h i n k t h a t 

t h e r e was substantive change proposed w i t h any of our 

suggestions. 

MR. STOVALL: Mr. Ni t c h e r , d i d you have a comment? 
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MR. NITCHER: Yes. Concerning the Nassau change, I 

recognize t h a t the proposed language speaks t o changing 

spacing and as u n i t s and not i n f i l l d r i l l i n g . Looking at 

U n i c a l , I can't t e l l which — whether they're requesting 

an i n f i l l d r i l l i n g o p t i o n or a space and change. I t h i n k 

t h a t spacing changes would have another r a m i f i c a t i o n . You 

have r o y a l t y . And I would l i k e some c l a r i f i c a t i o n on what 

e x a c t l y Nassau i s wanting t o put i n and whether they 

r e a l l y intended t o request change i n spacing. 

MR. STOVALL: Let me — what you're g e t t i n g t o , the 

next step of what you're g e t t i n g t o -- and I don't t h i n k 

t h i s i s the way we've s t r u c t u r e d t h i s hearing, I don't 

t h i n k t h i s i s the time or place t o do i t . 

One of the discussions we had a t the prehearing 

conference, and I t h i n k most of the attorneys were here, 

was you would l i k e t o know what other p a r t i e s are going t o 

do, p a r t i c u l a r l y i f they're going t o recommend any 

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

the way i n which you w i l l respond and the testimony w i l l 

be presented. I s t h a t a f a i r — 

I t h i n k , Mr. K e l l a h i n , I t h i n k you made t h a t 

p o i n t s p e c i f i c a l l y ; i s t h a t c o r r e c t ? 

MR. KELLAHIN: Well, and perhaps there's a pr e d i c a t e 

t o t h a t statement. We're comfortable w i t h the 

pr e s e n t a t i o n today and would suggest t h a t t h a t might form 
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the base of making the r u l e s permanent. I guess we need 

c l a r i f i c a t i o n from the Examiner i f a f t e r today a l l 14 or 

15 companies are supposed t o scurry home and then come 

back w i t h some ki n d of t e c h n i c a l p r e s e n t a t i o n i n s i x weeks 

to again t e l l you t h a t we want the r u l e s made permanent. 

I do not understand i t t o be t h a t way, t h a t we 

were only going t o come back and deal w i t h any company's 

concerns about r u l e changes. So we need t o have t h a t 

f i g u r e d out so t h a t we a l l don't waste our energies doing 

something t h a t i s not re q u i r e d . 

MR. STOVALL: Let me c l e a r i t up. I t h i n k f o r the 

record, the testimony -- the conclusions which Mr. McBane 

entered i n t o the record t h i s morning are not r e a l l y i n the 

form of a s p e c i f i c spacing recommendation. They are 

conclusions which the committee drew on the basis of a 

r e p o r t which you've seen. So perhaps i t would take some 

at l e a s t minimal recommendation t h a t the r u l e s be made 

permanent. And I t h i n k perhaps t h a t could be done on the 

basis of the testimony which i s already of record i n the 

case. 

And then, again, the second phase of i t , i f 

anybody proposes any changes, I understand everybody else 

would l i k e t o know what those changes are so they can 

respond t o them e f f e c t i v e l y i f they f e e l they need t o ; i s 

t h a t c o r r e c t ? Does t h a t summarize what you're asking? 
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MR. KELLAHIN: I guess I'm s t i l l confused. I t h i n k 

the language about r e s e r v i n g the o p p o r t u n i t y f o r 

i n d i v i d u a l companies t o come back i n w i t h a s p e c i f i c case 

i s something we might be able t o resolve among ourselves 

before the next hearing and come i n here w i t h a non-issue 

f o r you t o put i n the order. 

MR. STOVALL: Exactly. 

MR. KELLAHIN: There may not be any dispute a t a l l . 

I guess what I'm asking you i s there's no p o i n t i n us 

going out and generating a l o t of i n f o r m a t i o n f o r you i f 

the whole purpose of the exercise i n t h i s work study 

committee e f f o r t through the consultants i s t o give you 

what you have now. I don't know what else t o do except t o 

move t h a t they be made permanent. 

EXAMINER CATANACH: Mr. V i r t u e . 

MR. VIRTUE: Mr. S t o v a l l , I t h i n k we're comfortable 

w i t h the record as i t stands t h a t ' s i m p l i c i t i n terms of 

the proposal we've made and what i t ' s based upon. I t ' s 

based upon the conclusions i n the r e p o r t , and we haven't 

heard anything here today t h a t would serve t o change t h a t 

conclusion i n any way, shape or form. 

I t h i n k I agree w i t h Mr. K e l l a h i n . We've got a 

proposal t h a t Nassau has made f o r a change. We've got 

some proposals t h a t he has made on behalf of h i s c l i e n t s . 

I'm not aware t h a t there's any s p e c i f i c problems w i t h the 
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p r o p o s a l s t h a t have been made. 

I would j u s t suggest t h a t maybe t h e way t o 

proceed would be t o ask anybody who has a problem w i t h o r 

o b j e c t i o n t o what's been proposed, t o f i l e a s t a t e m e n t o f 

o b j e c t i o n w i t h i n , say, a week o r t e n days o f to d a y ' s d a t e ; 

and t h a t way we w i l l know what t h e problems a re and maybe 

we can g e t them worked o u t b e f o r e A p r i l t h e 4 t h . 

MR. STOVALL: W e l l , t h a t ' s e x a c t l y what I'm l e a d i n g 

t o , i s what mechanism. I f t h e r e , i n f a c t , a r e some i s s u e s 

t h a t would need t o be r e s o l v e d , what mechanism can be used 

so t h a t you know whether you need t o come back and p r e s e n t 

a s u b s t a n t i a l t e c h n i c a l case or whether you s i m p l y come 

back and make a recommendation based upon t h e evidence 

which was p r e s e n t e d today. 

Mr. Dean, knowing t h a t you r e p r e s e n t a c l i e n t 

t h a t perhaps has a d i f f e r e n t p o i n t o f view i n t h i s case, 

do you have any comment t h a t you'd l i k e t o make w i t h 

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

MR. DEAN: W e l l , we've j u s t seen t h e r e p o r t and hear 

i t l i k e everybody e l s e , and we have j u s t seen — we may 

have seen t h e Nassau recommendations b e f o r e . I haven't 

seen them u n t i l day. I t h i n k i f we had a week t o t e n 

days, we m i g h t be a b l e t o e i t h e r p u t up or n o t s a y i n g 

a n y t h i n g a t a l l . 

MR. STOVALL: Would i t be a p p r o p r i a t e i n terms o f 
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d e f i n i n g t h i s procedure as we're t a l k i n g about i t so we 

can accomplish e x a c t l y what you want t o do, t o , say, 

re q u i r e each p a r t y t o f i l e , i n e f f e c t , a statement of 

p o s i t i o n w i t h i n seven days from today, saying you e i t h e r 

recommend the r u l e s be made permanent, recommend the r u l e s 

be made permanent w i t h these changes. 

Recommended changes, f o r example, Nassau, would 

ask you t o r e s t a t e yours j u s t so i t a l l comes out the same 

time. I f Unical has any, i f Dugan has any, t o make any 

recommended changes t h a t they would want t o make a t t h a t 

time. And then perhaps, say, a week t o t e n days a f t e r 

t h a t date, ask each p a r t y t o f i l e something i n the form of 

a prehearing statement, which we already use. You now 

know where everybody i s . A l l r i g h t . Now, what are you 

going t o do i n response t o i t ? Are you going t o present a 

case, or are you j u s t going t o come i n and say "We 

recommend," p e r i o d . 

Does t h a t make sense as a procedure? 

MR. CARR: Would t h a t give us an o p p o r t u n i t y f o r 

Amoco t o s t a t e a t t h a t time i n t h a t context t h a t we p r e f e r 

t o go t o i n f i l l d r i l l i n g instead of a spacing change so 

t h a t t h a t issue i s p r o p e r l y before you when we come t o 

hearing? I don't t h i n k we have a q u a r r e l w i t h a denser 

development p a t t e r n . There i s a d i f f e r e n c e between 

i n f i l l i n g and coming i n w i t h a spacing change; and t h a t ' s 
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what -- we want t o be c e r t a i n when we come i n t h a t we 

haven't waived our r i g h t t o come i n and say, "Yes, we 

t h i n k you should have an o p p o r t u n i t y t o go t o a denser 

spacing p a t t e r n on a proper showing, but we don't t h i n k 

you should do t h a t by changing the spacing by a u t h o r i z i n g 

i n f i l l d r i l l i n g . " 

MR. STOVALL: Well, I guess my recommendation would 

be, p r o c e d u r a l l y the way t o handle t h a t would be t h a t 

Amoco would submit i n i t s f i r s t round of statements the 

proposal or statement t o t h a t e f f e c t . At t h a t p o i n t 

everybody i n the case would know what Amoco's p o s i t i o n 

was. I f somebody disagreed w i t h you, they could contact 

you and 

MR. CARR: But we could do t h a t s h o r t of proposing a 

r u l e t o do t h a t . We may not be i n the p o s i t i o n where we 

want t o come i n and say, "Yes, we want t o propose a r u l e 

t o go t o a denser spacing." We t h i n k those t h a t want t o 

do i t are probably c o r r e c t ; we j u s t t h i n k t h a t perhaps we 

should go i n f i l l i nstead of spacing changes because --

MR. STOVALL: You might make a c o n d i t i o n a l proposal. 

MR. CARR: Okay. 

MR. STOVALL: I f the answer, the d r i l l i n g — 

MR. CARR: But we don't want t o waive t h a t and be 

here w i t h one t h i n g before you and then on A p r i l the 4th 

be confronted w i t h , you know, some procedural problem. 

HUNNICUTT REPORTING 
MAUREEN R. HUNNICUTT, RPR 



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 

184 

MR. STOVALL: My response t o you i n t h a t would be 

t h a t you submit t h a t as a statement of p o s i t i o n , t h a t i f 

denser d r i l l i n g i s going t o be allowed i n any area or 

whatever, t h a t i t would be on an i n f i l l b asis. 

MR. NITCHER: One t h i n g more I would request, I 

d i d n ' t receive a prehearing statement from Dugan. I don't 

know i f one has been f i l e d or not. 

MR. CARR: No, I'm so r r y . Dugan. I was t h i n k i n g 

t h a t — 

MR. NITCHER: Dugan. 

MR. STOVALL: No, I t h i n k , as a matter of f a c t , you 

know, Mr. Dean only r e c e n t l y got i n the case, and i t ' s 

going t o r e q u i r e something. That's what we're s e t t i n g up. 

Are you r e a l l y going t o need -- Dugan has not f i l e d 

anything. 

MR. NITCHER: That's r i g h t . And we do not know what 

t h e i r p o s i t i o n i s , and t h a t w i l l impact how Amoco 

proceeds. 

MR. STOVALL: They have not o f f i c i a l l y s t a t e d t h e i r 

p o s i t i o n . I t h i n k a l o t of us know how they f e e l about 

s p e c i f i c issues. That's what I'm t r y i n g t o address, i s , 

yeah, obviously i f t h a t ' s the case, we're going t o ask 

Mr. Dean t o express t h a t p o s i t i o n w i t h i n t h i s — I s t h i s 

procedure I've o u t l i n e d a proper framework t o do that ? A 

statement of p o s i t i o n and recommendations f o r any changes 
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t o be f i l e d w i t h i n seven days of today's hearing, and then 

give -- i f we're going t o meet on A p r i l 4 th, then 14 days 

from t h a t date t o f i l e a prehearing statement i n d i c a t i n g 

your evidence, the case you intend t o present so t h a t we 

now know whether we've got a day-long hearing w i t h l o t s 

more t e c h n i c a l s t u f f or a one-hour hearing w i t h some 

agreed-upon recommendations? Does t h a t make sense 

proce d u r a l l y ? 

MR. KELLAHIN: I t h i n k i t ' s e x a c t l y what we need t o 

do. 

MR. STOVALL: Mr. Bruce? 

MR. BRUCE: That's f i n e w i t h me. 

MR. STOVALL: Mr. Dean? 

MR. DEAN: Fine w i t h me. 

MR. STOVALL: Anybody else? Mr. Vi r t u e ? 

MR. VIRTUE: That sounds l i k e a reasonable way t o 

proceed t o me. 

MR. STOVALL: Mr. Carr? Mr. Nitcher? 

MR. CARR: Yes, t h a t sounds l i k e a reasonable way. 

MR. STOVALL: I s there anybody else I've missed i n 

the process here t h a t needs t o --

MR. DEAN: My only q u a r r e l might be w i t h the seven 

days. I'm t r y i n g t o t h i n k . I t r e a l l y only gives a 

weekend and f i v e working days. How about the Monday a f t e r 

t h a t ? 
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MR. STOVALL: Oh, I t h i n k t h a t you can make a 

d e c i s i o n whether you want t o recommend any r u l e changes or 

changes between now and then. I t doesn't mean you've got 

t o have your case prepared. You've got t o decide whether 

you're going t o present a case or not. My i n c l i n a t i o n i s 

t o make t h a t e a r l y on. This has been — the 

B a s i n - F r u i t l a n d coal pool — coal f i e l d has been around 

since '86. I don't t h i n k t h a t ' s too sho r t a time t o 

decide whether you've got a p o s i t i o n or not. 

MR. DEAN: That i s the only t h i n g . That shouldn't be 

a problem. I t h i n k t h a t can be done. 

MR. STOVALL: That's my recommendation p r o c e d u r a l l y ; 

and I guess p a r t of t h a t , you know, the question i s 

whether we meet i n Farmington or here has not been 

a c t u a l l y been resolved, but i f we're only going t o have a 

one- or two-hour hearing, we don't have t o c l e a r the 

docket, and going t o Farmington seems i m p r a c t i c a l , so i t 

seems t o me t h a t maybe t h a t w i l l solve some of those other 

problems, so I t h i n k we need t o keep t h a t timeframe short 

f o r t h a t purpose as w e l l . 

(Discussion o f f the record.) 

MR. STOVALL: As the Examiner pointed out, the 

7-day/14-day timeframe, t h a t r e a l l y cuts us p r e t t y close 

on making the determination how long and where the 

A p r i l 4th hearing w i l l be. He's recommended changing t h a t 
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second t i m e f r a m e t o t e n days. Seven days t o f i l e --

Everybody f i l e a p o s i t i o n s t a t e m e n t w i t h i n seven days, and 

t h e n t e n days a f t e r t h a t f i l e y our p r e h e a r i n g s t a t e m e n t 

i n d i c a t i n g what evidence you i n t e n d t o p r e s e n t , i f any, a t 

t h e subsequent h e a r i n g ; and t h e n t h a t g i v e s us t i m e t o 

meet t h e a d v e r t i s i n g r e q u i r e m e n t s t o g e t o u t n o t i c e as t o 

what t h a t h e a r i n g docket i s g o i n g t o l o o k l i k e . 

I know t h a t doesn't concern Mr. Ca r r , b u t t h e 

r e s t o f you may have some concerns about t h a t . 

Does t h a t sound reasonable? Does anybody have 

any o b j e c t i o n s t o t h a t ? 

EXAMINER CATANACH: On t h e p r e h e a r i n g s t a t e m e n t s you 

mig h t i n d i c a t e whether o r n o t you're g o i n g t o have any 

c r o s s - e x a m i n a t i o n f o r any o f t h e w i t n e s s e s t h a t were 

p r e s e n t e d today a l s o . That w i l l h e l p us t o d e t e r m i n e t h e 

l e n g t h . 

MR. STOVALL: And as I've i n d i c a t e , i f anybody i s 

g o i n g t o want a t r a n s c r i p t o f toda y ' s h e a r i n g , l e t Maureen 

know. We've asked her t o p u t i t ahead o f t h e l i s t ; and 

I'm sure s h e ' l l be g l a d t o s e l l you a t r a n s c r i p t i f t h a t 

would be u s e f u l t o you. 

EXAMINER CATANACH: That's i t . W e ' l l c a l l t h i s 

h e a r i n g a d j o u r n e d f o r t h e t i m e b e i n g , and w e ' l l meet 

a g a i n . 

(The h e a r i n g was a d j o u r n e d a t 4:25 p.m.) 
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