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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

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

APPLICATION OF AMERICAN HUNTER 
EXPLORATION, LIMITED, FOR A HIGH 
ANGLE/HORIZONTAL/DIRECTIONAL 
DRILLING PILOT PROJECT, SPECIAL 
OPERATING RULES THEREFOR, AND A 
NON-STANDARD OIL PRORATION UNIT, 
RIO ARRIBA COUNTY, NEW MEXICO. 

REPORTER'S TRANSCRIPT OF PROCEEDINGS 

EXAMINER HEARING 

BEFORE: JIM MORROW, Hearing Examiner 

May 30, 1991 

Santa Fe, New Mexico 

This matter came on f o r hearing before the O i l 

Conservation D i v i s i o n on May 30, 1991, a t 11:10 a.m. a t O i l 

Conservation D i v i s i o n Conference Room, State Land O f f i c e 

B u i l d i n g , 310 Old Santa Fe T r a i l , Santa Fe, New Mexico, 

before Freda Donica, RPR, C e r t i f i e d Court Reporter No. 417, 

f o r the State of New Mexico. 

CASE NO.(v10285J 10286, 
10300 andTJTTrj2 

FOR: OIL CONSERVATION BY: 
DIVISION 

FREDA DONICA, RPR 
C e r t i f i e d Court Reporter 
CCR No. 417 
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I N D E X 

May 30, 1991 
Examiner Hearing 
CASE NO. 10285, 10286, 10300 and 10302 
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APPEARANCES 3 

AMERICAN HUNTER EXPLORATION'S WITNESSES: 

JIM LISTER 

D i r e c t Examination by Mr. Carr 5 
Examination by Mr. S t o v a l l 19 

ALEX BONDARCHUK 
Di r e c t Examination 21 
Cross-Examination by Mr. K e l l a h i n 27 

JIM ARTINDALE 
D i r e c t Examination by Mr. Carr 30 
Cross-Examination by Mr. K e l l a h i n 37 

REPORTER'CERTIFICATE 48 
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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 Conservation Commission 
State Land O f f i c e B u i l d i n g 
310 Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

FOR THE APPLICANT: CAMPBELL & BLACK, P.A. 
Attorneys a t Law 
BY: WILLIAM F. CARR, ESQ. 
110 North Guadalupe 
Santa Fe, New Mexico 87501 

FOR BENSON-MONTIN-GREER: KELLAHIN, KELLAHIN & AUBREY 
Attorneys a t Law 
BY: THOMAS KELLAHIN, ESQ. 
117 North Guadalupe 
Santa Fe, New Mexico 87501 
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HEARING EXAMINER: We'll c a l l cases 10285, 286, 300 and 

302. These are the a p p l i c a t i o n of American Hunter 

E x p l o r a t i o n , L i m i t e d , f o r high a n g l e / h o r i z o n t a l / d i r e c t i o n a l 

d r i l l i n g p i l o t p r o j e c t s and spe c i a l o p e r a t i n g r u l e s and a 

nonstandard o i l p r o r a t i o n u n i t , Rio A r r i b a County, New 

Mexico. Does t h a t -- o f f the record j u s t a minute. 

(Off the record discussion.) 

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

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

Wi l l i a m F. Carr w i t h the law f i r m of Campbell & Black, P.A., 

Santa Fe. I represent American Hunter E x p l o r a t i o n , L i m i t e d , 

and I have three witnesses. 

HEARING EXAMINER: Are there other appearances i n t h i s 

case? 

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. I'm 

appearing on behalf of Benson-Montin-Greer. 

HEARING EXAMINER: Any others? W i l l the witnesses 

please stand and be sworn? 

(Witnesses sworn.) 

MR. CARR: May i t please the Examiner, before we 

present our f i r s t witness, I would l i k e t o request t h a t the 

p o r t i o n of case 10286 which r e l a t e s t o development of 

Section 6 i n Township 27 North, Range 1 West, I request t h a t 

t h a t p o r t i o n of the case be dismissed. That was f i l e d as a 
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separate a p p l i c a t i o n . I t was consolidated f o r purposes of 

your l e g a l advertisement, and i n agreement w i t h other 

operators we have agreed t o dismiss t h a t a p p l i c a t i o n a t t h i s 

time. 

HEARING EXAMINER: That's i n the p a r t of i t t h a t ' s i n 

Section 6. 

MR. CARR: Yes, s i r . 

HEARING EXAMINER: A l l r i g h t , s i r . 

JIM LISTER 

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

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

please? 

A. My name i s Jim L i s t e r . 

Q. And, Mr. L i s t e r , where do you reside? 

A. I l i v e i i Evergreen, Colorado. 

Q. By whom are you employed and i n what capacity? 

A. I'm the senior e x p l o r a t i o n g e o l o g i s t f o r American 

Hunter E x p l o r a t i o n . 

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

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

A. No, I have not. 

Q. Would you b r i e f l y review f o r Mr. Morrow your 
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educational background and then summarize your work 

experience? 

A. I received a bachelor of science degree i n 

geology from the U n i v e r s i t y of South Carolina and then a 

master of science degree i n geology from the U n i v e r s i t y of 

Montana. I have 13 years experience as a petroleum 

g e o l o g i s t , beginning f i r s t w i t h Texaco i n Denver and then 

w i t h Champlin Petroleum which l a t e r became Union P a c i f i c 

Resources and then f i n a l l y w i t h American Hunter E x p l o r a t i o n . 

Q. Have you t e s t i f i e d i n other j u r i s d i c t i o n s ? 

A. No, I have not. 

Q. Are you a c e r t i f i e d petroleum g e o l o g i s t ? 

A. I'm an AEPG c e r t i f i e d petroleum g e o l o g i s t . 

Q. Are you f a m i l i a r w i t h the a p p l i c a t i o n s f i l e d i n 

each of these cases by American Hunter E x p l o r a t i o n , Limited? 

A. Yes, I am. 

Q. Are you f a m i l i a r w i t h the area t h a t i s involved 

i n each of these cases and also f a m i l i a r w i t h the proposed 

h i g h l y deviated d i r e c t i o n a l w ells? 

A. Yes, I am. 

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

Mr. L i s t e r as an expert witness i n petroleum geology. 

HEARING EXAMINER: We accept Mr. L i s t e r ' s 

q u a l i f i c a t i o n s . 

Q. (By Mr. Carr) Could you b r i e f l y summarize what 
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American Hunter i s seeking w i t h t h i s a p p l i c a t i o n ? 

A. We're seeking approval of f o u r high 

a n g l e / h o r i z o n t a l / d i r e c t i o n a l d r i l l i n g p i l o t p r o j e c t s , and 

spe c i a l operating r u l e s f o r those w e l l s , and also 

nonstandard o i l p r o r a t i o n u n i t s f o r c e r t a i n of those w e l l s . 

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

today? 

A. Yes, I have. 

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

American Hunter E x h i b i t Number 1, i d e n t i f y t h a t e x h i b i t and 

review i t f o r Mr. Morrow? 

A. E x h i b i t Number 1 i s a land map of the proposed 

p r o j e c t area Rio A r r i b a County, New Mexico. What's shown on 

the map i s the mineral ownership of the subject acreage and 

the lease s t a t u s . And I've colored i n yellow on the land 

map the proposed fo u r l o c a t i o n s , surface l o c a t i o n and 

approximate bottom hole l o c a t i o n i n each of the sec t i o n s , 

Section 8 and 6 and 27 North, 1 East, Section 2 and 4 i n 27 

North, 1 west. 

Also shown on the map i n the lower right-hand 

p o r t i o n i s the East Puerto Chiqui t o Mancos Unit and the 

producti o n and d r i l l i n g i n t h a t area. To the n o r t h and the 

c e n t r a l p o r t i o n i n 28 North, 1 West i s the south end of the 

Boulder F i e l d . And shown i n the western h a l f of 27 North, 1 

West i s the Florance Unit of the West Puerto Chiqui t o Mancos 
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f i e l d . The East Puerto C h i q u i t o , Boulder and the Florance 

Unit a l l produce from the Mancos f o r m a t i o n . 

Q. I n what pool are the fou r proposed w e l l s t o be 

located? 

A. The w e l l s i n Sections 8 and 6 of 27 North, 1 East 

are t o be located w i t h i n the East Puerto C h i q u i t o Mancos 

pool . The w e l l s i n Section 2 and 4 of 27 North, 1 West are 

t o be located w i t h i n the West Puerto C h i q u i t o Mancos pool. 

Q. I t ' s not shown on t h i s e x h i b i t , but where i s the 

boundary between these two pools? 

A. Well, the pool boundary f o r the West Puerto 

Chiquito Mancos pool i n v o l v e s 27 North, 1 West, and the 

northern p o r t i o n of t h a t pool boundary i s a t the top of the 

Township. I t would go from the top of Section 6 across t o 

the middle of Section 1 i n 27 North, 1 West. And from there 

the pool boundary trends due south through the middle of the 

remaining sections i n the Township on t h a t east side. And 

the East Puerto Chiquito Mancos pool would l i e i n the west 

h a l f of those Sections 1, 12, 13, 24 and 25, and then the 

Township shown, 27 North, 1 East, also up t o the top of the 

Township t h e r e . 

Q. I f we go t o the western boundary of the East 

Puerto C h i q u i t o u n i t shown on t h i s e x h i b i t and we extend 

t h a t western boundary j u s t due n o r t h through the center of 

those s e c t i o n s , would t h a t be the common boundary between 
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those two pools? 

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

Q. Are there s p e c i a l pool r u l e s i n e f f e c t f o r these 

pools? 

A. Yes, there are. 

Q. What are the w e l l l o c a t i o n and acreage d e d i c a t i o n 

requirements i n each of these pools? 

A. For the West Puerto Chiqu i t o Mancos o i l p o o l , i t 

has a 640-acre spacing and 1,650 f e e t setbacks from the 

se c t i o n boundaries. I n the East Puerto Chiquito Mancos o i l 

p o o l , there i s a 160-acre spacing r u l e and 100 w e l l s are t o 

be located w i t h i n 165 f e e t of the center of a quarter 

quarter i n t h a t p o o l . 

Q. Now, American Hunter i s seeking exceptions t o 

c e r t a i n p r o v i s i o n s i n these pools; i s t h a t c o r r e c t ? 

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

Q. For the w e l l s i n Section 6 and 8 i n the East 

Puerto Chiqu i t o Mancos o i l p o o l , what exceptions do we need? 

A. Well, i n the East Puerto Chiqu i t o area we're 

asking f o r exception t o spacing and i n p r o r a t i o n t o dedicate 

the e n t i r e s e c t i o n t o the w e l l s . 

Q. So what you need i n terms of spacing, you need t o 

be able t o dedicate a 640-acre u n i t instead of 160 acres? 

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

Q. You also need t o be able t o lo c a t e the w e l l s as 

HUNNICUTT REPORTING 
(505) 9829770 



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 

you have proposed and d i r e c t i o n a l l y d r i l l them? 

A. From east t o west, t h a t ' s c o r r e c t . 

Q. And then i n a d d i t i o n , you need s p e c i a l p r o v i s i o n s 

t h a t would permit you t o , what, have an allowable equal t o 

the allowable t h a t would be assigned t o each of the 160s 

dedicated t o each of those wells? 

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

Q. We go i n t o the West Puerto C h i q u i t o , what 

exceptions do you need there? 

A. There we're asking f o r exceptions t o w e l l 

l o c a t i o n requirements f o r the 4-A and the 2-A w e l l s . 

Q. What i s the ownership of the acreage t h a t i s 

going t o be dedicated t o each of these f o u r wells? 

A. The mineral ownership of the acreage f o r the fou r 

w e l l s i s the J i c a r i l l a Apache t r i b e . They are the mineral 

owner f o r each of the s e c t i o n s . American Hunter E x p l o r a t i o n 

i s 100 percent working i n t e r e s t p a r t y f o r each one of the 

subject s e c t i o n s . 

Q. What k i n d of an o v e r r i d e does the J i c a r i l l a 

Apache t r i b e hold i n these t r a c t s ? 

A. The J i c a r i l l a Apache t r i b e w i l l r e t a i n a 25 

percent o v e r r i d i n g r o y a l t y i n t e r e s t i n each of the subject 

t r a c t s . 

Q. Has n o t i c e of each of these a p p l i c a t i o n s been 

provided t o the other i n t e r e s t owners i n the area who w i l l 
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be a f f e c t e d by t h i s proposal? 

A. Yes. 

Q. And i s the E x h i b i t Number 2 a copy of an 

a f f i d a v i t from Campbell & Black c o n f i r m i n g t h a t t h i s n o t i c e 

has been sent? 

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

Q. At t h i s time, Mr. L i s t e r , I ' d l i k e you t o j u s t 

g e n e r a l l y describe f o r the Examiner the geologic 

c h a r a c t e r i s t i c s of the Mancos formation i n t h i s area. 

A. The Mancos formation here i n t h i s area i s 

approximately 2,000 f e e t t h i c k . I t ' s p r i n c i p a l l y a shale, 

but i t i s d i v i d e d i n t o about s i x d i f f e r e n t members. The 

Niobrara member of the Mancos shale i s the t a r g e t 

r e s e r v o i r . I t i s a h i g h l y calcareous shale w i t h t h i n , 

b r i t t l e innerbeds of s i l t s t o n e and very f i n e g r a i n 

sandstone. And i t ' s these -- p r i n c i p a l l y these s i l t s t o n e s 

and sandstones which are f r a c t u r e d and which produce a t the 

f i e l d s t h a t I r e f e r r e d t o . 

Q. Why don't we go t o American Hunter E x h i b i t Number 

3? Would you i d e n t i f y t h a t f o r Mr. Morrow and then review 

what t h i s e x h i b i t shows? 

A. This E x h i b i t Number 3 i s a s t r u c t u r e map on the 

top of the Niobrara A zone. I t i s on a contour i n t e r v a l of 

100 f e e t and 500 f e e t . What I've shown on the s t r u c t u r e map 

i n a d d i t i o n t o the s t r u c t u r a l contours i s on the eastern 
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side of the map, colored i n l i g h t green, i s the outcrop of 

the Mancos fo r m a t i o n . The darker green corresponds t o the 

approximate producing areas of East Puerto C h i q u i t o f i e l d 

and Boulder f i e l d . And then I've also again shown the 

surface l o c a t i o n and the approximate proposed bottom hole 

l o c a t i o n f o r each of the f o u r w e l l s . And I also have a 

cro s s - s e c t i o n A-A' which i s a s t r a t i g r a p h i c c r o s s - s e c t i o n 

t h a t goes from the Florance U n i t t o Boulder f i e l d and then 

down, ending i n the East Puerto C h i q u i t o f i e l d , and i t i s a 

cro s s - s e c t i o n of the nearest o f f s e t t i n g w e l l s t o the 

proposed d r i l l i n g program. 

Also shows on the s t r u c t u r e d contour map a 

steeply d i p p i n g r a t e f o r the Niobrara A Zone anywhere from 

15 degrees d i p , bottoming out on the west side t o about two 

to three degrees d i p . 

Q. What i s the s i g n i f i c a n c e of s t r u c t u r e i n terms of 

the developing — d r i l l i n g successful w e l l s i n t h i s 

r e s e r v o i r ? 

A. Well, we b e l i e v e t h a t the s t r u c t u r a l f l e x u r e , the 

monocline, has r e s u l t i n c r e a t i n g f r a c t u r e s i n the r e s e r v o i r 

and t h a t these f r a c t u r e s predominantly t r e n d north-south 

p a r a l l e l t o the monocline and, t h e r e f o r e , we are proposing 

t o d r i l l our w e l l s i n an east-west manner i n order t o 

i n t e r s e c t these p r i n c i p a l f r a c t u r e d i r e c t i o n s . 

Q. Mr. L i s t e r , l e t ' s move t o E x h i b i t Number 4. 
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Would you i d e n t i f y and review t h a t , please? 

A. E x h i b i t Number 4 i s a s t r a t i g r a p h i c c r o s s - s e c t i o n 

of the Niobrara member of the Mancos shale, p r i n c i p a l l y 

showing the A and the B zones. And as I mentioned before, 

i t goes through the nearest o f f s e t t i n g w e l l s t o the proposed 

p r o j e c t . 

And t h i s c r o s s - s e c t i o n i s constructed t o show 

t h a t the beds are t r a c e a b l e from west t o east across the 

area w i t h very l i t t l e variance i n s t r a t i g r a p h i c t h i c k n e s s . 

I've i n d i c a t e d on the l e f t and west — l e f t and r i g h t sides 

the c r o s s - s e c t i o n the bed thicknesses of some of the 

sand s t o n e - s i l t s t o n e u n i t s . And as you can see, i n the A 

zone 13 f e e t t h i c k on the west side, 12 f e e t t h i c k on the 

east s i d e , very l i t t l e d i f f e r e n c e i n s t r a t i g r a p h i c 

t h i c k n e s s . 

And then you can read f o r y o u r s e l f the numbers 

f o r the B zone. And t h i s i s t o show c o n t i n u i t y of the beds 

across the area and also t o h i g h l i g h t some of the p r i n c i p a l 

t a r g e t s i n the h o r i z o n t a l d r i l l i n g program. We plan t o 

t a r g e t the A zone and the B zone i n our d r i l l i n g and l a r g e l y 

the sand u n i t s t h a t are colored i n yel l o w . 

Q. From a geologic p o i n t of view, does t h i s 

r e s e r v o i r look l i k e a good prospect f o r h o r i z o n t a l d r i l l i n g ? 

A. Yes. We l i k e t o see c o n t i n u i t y of the beds so 

t h a t we would have high p r o b a b i l i t y of s t a y i n g w i t h i n a u n i t 
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or w i t h i n a zone and s u c c e s s f u l l y d r i l l i n g through the A and 

the B. 

Q. This c r o s s - s e c t i o n extends from the West Puerto 

Chiquito i n t o East Puerto C h i q u i t 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. From a geologic p o i n t of view, i s there any 

d i f f e r e n c e between t h i s r e s e r v o i r as i t i s encountered i n 

e i t h e r of these two pools? 

A. Not p r i n c i p a l l y . As you can see, there's 

c o n t i n u i t y of the beds. They were deposited i n the same 

d e p o s i t i o n a l environment. L i t h o l o g i c a l l y they're s i m i l a r , 

and i n thickness they are s i m i l a r . The only variance i s the 

d i p of the beds across the area from east t o west i n t o the 

basin. 

Q. Do you have anything f u r t h e r t o add t o your 

testimony? 

A. No, I don't. 

Q. Were E x h i b i t s 1, 3 and 4 prepared by you? 

A. Yes, they were. 

Q. And E x h i b i t Number 2 i s the a f f i d a v i t from 

Campbell & Black? 

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

MR. CARR: Mr. Morrow, a t t h i s time we would move the 

admission of American Hunter E x h i b i t s 1 through 4. 

HEARING EXAMINER: E x h i b i t s 1 through 4 are admitted. 
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MR. CARR: That concludes my d i r e c t i o n of Mr. L i s t e r . 

HEARING EXAMINER: Mr. Kellahin? 

MR. KELLAHIN: No, s i r . Thank you. 

HEARING EXAMINEE: I'm not sure I understood the pool 

boundary. Bob t r i e d t o b r i n g me up t o speed. On E x h i b i t 1, 

the d i v i s i o n between east and west i s the center of Section 

1 and 12 and 1 and 36; i s t h a t c o r r e c t ? 

MR. STOVALL: That's 13 down here. 

HEARING EXAMINER: 13? 

THE WITNESS: Right. I f you draw a l i n e from the top 

center of Section 1 and go s t r a i g h t south w i t h i t and d i v i d e 

a l l those sections i n h a l f , t h a t ' s the common boundary 

between the two pools. 

HEARING EXAMINER: And the top of both pools i s t h a t — 

THE WITNESS: Top of the Township l i n e s . 

HEARING EXAMINER: Now, the r u l e s i n the east are 160 

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

THE WITNESS: 160-acre spacing. 

HEARING EXAMINER: 150 f e e t from quarter quarter 

section? 

THE WITNESS: 165 f e e t , I t h i n k i t was. 

HEARING EXAMINER: How about the west? What are the 

ru l e s i n the west? 

THE WITNESS: 640-acre spacing, and 1,650 f e e t 

setbacks. 

HUNNICUTT REPORTING 
(505) 9829770 



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 

HEARING EXAMINER: So your l o c a t i o n s are too close t o 

the n o r t h l i n e i n the west p o r t i o n ? 

THE WITNESS: That's c o r r e c t . We're asking f o r 

exceptions on the l o c a t i o n s f o r those two w e l l s i n the West 

Puerto Chiquito-Mancos p o o l . 

HEARING EXAMINER: Are your surface l o c a t i o n s i n the 

east p o o l , are they standard? 

THE WITNESS: Yes, they are. 

HEARING EXAMINER: Mr. Carr sai d you want t o del e t e the 

p o r t i o n of one of these cases t h a t a p p l i e d t o Section 6. 

THE WITNESS: That's c o r r e c t . 

HEARING EXAMINER: That's not the Section 6 where the 

w e l l i s . 

THE WITNESS: No, s i r . We had -- there appeared 

Sections 4 and 6 of 27 North, 1 West, combined on the 

docket. And 6 i s the one t o be del e t e d . 

Q. (By Mr. Carr) Two sections west of Section 4, 

r i g h t ? 

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

HEARING EXAMINER: Would the same h o r i z o n t a l w e l l bore 

t h a t you're proposing develop both the A and the B p o r t i o n s 

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

THE WITNESS: Yes, t h a t ' s c o r r e c t . And when we show 

our w e l l bore t r a j e c t o r i e s l a t e r , t h a t w i l l become more 

apparent. 
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HEARING EXAMINER: So one w e l l i s e n t i t l e d t o 640 acres 

i n the west pool? 

THE WITNESS: That's c o r r e c t . 

HEARING EXAMINER: Do you know why they are d i f f e r e n t ? 

Why the r u l e s are d i f f e r e n t between the east and the west? 

MR. STOVALL: Mr. Morrow, I t h i n k j u s t f o r your 

i n f o r m a t i o n , I explained the background of the -- I t h i n k 

the West Puerto Chiquito f i e l d was o r i g i n a l l y developed on 

— I b e l i e v e i t was 640 acres, l a r g e l y as a r e s u l t o f a 

u n i t . 

HEARING EXAMINER: The west? 

MR. STOVALL: The west. The u n i t i n the Township t o 

the south, the Canados J i t o s u n i t , was, I b e l i e v e , the basis 

f o r those r u l e s , i f I'm not mistaken. That's a pressure 

maintenance u n i t operated by Benson-Montin-Greer, and there 

have been numerous cases subsequently i n v o l v i n g the West 

Puerto Chiquito and the Gavilan Mancos p o o l , which i s t o the 

west of the West Puerto C h i q u i t o , t h a t r e a l l y haven't 

in v o l v e d t h i s northern p o r t i o n a tremendous amount. 

I t h i n k the eastern p o r t i o n was o r i g i n a l l y 

developed on 160 based upon e a r l y t e s t i n g . There are 

a c t u a l l y a number of 160-acre o i l pools out the r e t h a t have 

gotten bigger over time because of the discovery of the 

f r a c t u r e d nature of the r e s e r v o i r . Because th e r e hasn't 

been a l o t of a c t i v i t y i n the East Puerto Chiquito po o l , i t 
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has not been involved i n a l o t of pool r u l e s and changes 

t h a t have a f f e c t e d West Puerto Chiqu i t o and Gavilan Mancos. 

HEARING EXAMINER: Those t h a t have had t o change 

s t a r t e d on 640 and they're s t i l l on 640. 

MR. STOVALL: Well, one s t a r t e d on 640. One a c t u a l l y 

s t a r t e d on 40 and ended up a t 640 through a se r i e s of r u l e 

changes. 

THE WITNESS: I t h i n k the tendency has been toward 

l a r g e r spacing u n i t s . 

HEARING EXAMINER: Let me ask you t h i s then. 

G e o l o g i c a l l y , do you know of any reason why the r u l e s should 

be d i f f e r e n t between the east and the west? 

THE WITNESS: No, we do not. And, i n f a c t , I be l i e v e 

t h a t i t i s one common l i t h o l o g i c u n i t throughout the area, 

and the s t r u c t u r e i s somewhat d i f f e r e n t from East Puerto 

Chiqui t o t o Boulder and West Puerto C h i q u i t o . But 

p r i n c i p a l l y we're deal i n g w i t h a f r a c t u r e d r e s e r v o i r here, 

and t h a t i s a common f a c t o r among a l l three r e s e r v o i r s -- or 

three f i e l d s , I mean. 

MR. STOVALL: I hope t h a t helped you. 

HEARING EXAMINER: That d i d . 

MR. STOVALL: There's a long h i s t o r y behind t h i s --

t r y i n g t o summarize i t r a t h e r b r i e f l y . 

I do have some questions, j u s t k i n d of 

a d m i n i s t r a t i v e as much as anything. 
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EXAMINATION 

BY MR. STOVALL: 

Q. Are you i n a p o s i t i o n t o discuss the --

knowledgeable enough t o discuss the r e l a t i o n s h i p between 

American Hunter and -- I see t h a t Richmond appears -- the 

property you're developing i s property t h a t i s c o n t r o l l e d by 

a j o i n t venture between Richmond and the J i c a r i l l a s ? Do I 

understand the map legend c o r r e c t l y on t h a t ? 

A. That's c o r r e c t . The -- Richmond Petroleum I n c . 

entered i n t o a j o i n t venture agreement w i t h the J i c a r i l l a 

Apache t r i b e , and then American Hunter E x p l o r a t i o n came i n 

and has assumed the oper a t o r s h i p of the program. And 

Richmond Petroleum w i l l have a reversionary 25 percent 

working i n t e r e s t a f t e r payout on the f i r s t f o u r w e l l s . 

Q. I f t h i s i s p r o p r i e t a r y i n f o r m a t i o n , you don't 

have t o answer. But i s t h a t out of American Hunter's --

A. Yes. 

Q. The J i c a r i l l a s are --

A. The J i c a r i l l a Apache t r i b e i n t e r e s t has remained 

constant throughout t h i s j o i n t venture agreement. I t ' s 

simply t h a t we came i n and made an agreement d i r e c t l y w i t h 

Richmond Petroleum. 

Q. With respect t o the spacing and the permission t o 

d r i l l these, have you had discussions w i t h the J i c a r i l l a s 

w i t h respect t o b r i n g i n g t h i s matter t o the O i l Conservation 
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D i v i s i o n and — 

A. Yes, we have. We have met several times w i t h the 

J i c a r i l l a Apache t r i b e , both w i t h t h e i r minerals committee 

and w i t h the J i c a r i l l a Apache counsel. And we have made 

lengthy p r e s e n t a t i o n s on our proposed operations, d r i l l i n g 

plans and p r o p r i e t a r y i n t e r p r e t a t i o n s of the area. And we 

have received approval from both the minerals committee and 

the J i c a r i l l a Apache counsel f o r t h i s program. 

Q. And has the t r i b e approved also the — 

e s s e n t i a l l y the encroachment, i f you w i l l ? I t appears those 

w e l l s i n the West Puerto Chiquito are, i n f a c t , encroaching 

100 percent t r i b a l lands; i s t h a t c o r r e c t ? 

A. Well, the 100 percent t r i b a l lands surround a l l 

of our acreage, as you can see, both n o r t h and east and 

west. And i t ' s a common mineral ownership, and so the t r i b e 

i s g e t t i n g an o v e r r i d i n g r o y a l t y from the sections t h a t we 

d r i l l on, and the t r i b e r e t a i n s the r i g h t t o d r i l l and 

develop t h e i r odd sections as w e l l . And t h i s has a l l been 

reviewed w i t h them. 

Q. So they're — they accept the f a c t t h a t a t l e a s t 

i n terms of OCD r u l e s they're not concerned about any 

drainage impact on t h e i r unleased minerals t o the n o r t h ; 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. To the extent t h a t you've had discussion -- I 
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understand you're not speaking f o r the t r i b e , but ra t h e r 

based on your discussions w i t h them. 

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

MR. STOVALL: I . have no f u r t h e r questions. 

HEARING EXAMINER: You may be excused, Mr. L i s t e r . 

MR. CARR: At t h i s time we c a l l Mr. Bondarchuk. 

ALEX BONDARCHUK 

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

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

A. My name i s Alex Bondarchuk. 

Q. Where do you reside? 

A. Calgary, A l b e r t a , Canada. 

Q. By whom are you employed and i n what capacity? 

A. I'm a senior d r i l l i n g engineer w i t h American 

Hunter E x p l o r a t i o n . 

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

d i v i s i o n ? 

A. No, I have not. 

Q. Would you review f o r Mr. Morrow your educational 

background and then summarize your work experience? 

A. I graduated i n 1981 w i t h a bachelor of science i n 

chemical engineering from U n i v e r s i t y of Waterloo i n 
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Waterloo, Canada. Worked f o r seven years as a d r i l l i n g 

engineer f o r Shell Canada. And then f o r the l a s t t hree 

years I've worked f o r American Hunter E x p l o r a t i o n as a 

senior d r i l l i n g engineer. 

Q. Your employment since graduation, you've been 

employed as an engineer? 

A. Yes, I have. 

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

A. I'm a p r o f e s s i o n a l engineer i n the provinces of 

A l b e r t a , Canada. 

Q. Have you had p r i o r experience w i t h h o r i z o n t a l l y 

d r i l l i n g wells? 

A. Yes. I was the d r i l l i n g engineer f o r a t e n - w e l l 

h o r i z o n t a l program d r i l l e d w i t h i n the Bachman formation i n 

the W i l l i s t o n Basin i n North Dakota. 

Q. Are you f a m i l i a r w i t h the a p p l i c a t i o n s f i l e d i n 

each of these cases f o r American Hunter? 

A. Yes, I am. 

Q. Are you f a m i l i a r w i t h the proposed d r i l l i n g plans 

i n the subject area? 

A. Yes, I am. 

MR. CARR: We tender Mr. Bondarchuk as an expert 

witness i n -- or an expert d r i l l i n g engineer. 

HEARING EXAMINER: We accept Mr. Bondarchuk*s 

q u a l i f i c a t i o n s . 
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Q. (By Mr. Carr) Have you prepared c e r t a i n e x h i b i t s 

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

A. Yes, I've prepared two. 

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

American Hunter E x h i b i t Number 5, i d e n t i f y t h a t and review 

i t f o r the Examiner? 

A. Okay. The -- t h i s f i r s t e x h i b i t i s a package of 

p l o t s showing the surface l o c a t i o n and subsurface t a r g e t 

area f o r the f o u r proposed w e l l s . I r e f e r t o -- a c t u a l l y , 

f i r s t of a l l , a lso surface l o c a t i o n s f o r the f o u r w e l l s are 

i n the east h a l f of the s e c t i o n , as we plan t o d r i l l downdip 

i n a w e s t e r l y d i r e c t i o n . 

The w e l l s w i l l be located w i t h i n a 2,900 f o o t by 

1,500 f o o t d r i l l i n g window. These dimensions were selected 

t o a l low us some f l e x i b i l i t y w i t h respect t o the bottom hole 

l o c a t i o n , due t o the lack of w e l l c o n t r o l i n the area. We 

plan t o d r i l l a v e r t i c a l p i l o t hole i n each w e l l . And then 

based on the c u t t i n g s and the logs and some down hole t e s t 

r e s u l t s , we w i l l then determine the optimum d i r e c t i o n t o 

d r i l l i n order t o not i n t e r s e c t the maximum number of 

f r a c t u r e s . For example, I've referenced the 81-1 w e l l . The 

surface l o c a t i o n , as shown, i s 2,000 f e e t from the south 

l i n e and 500 f e e t from the east l i n e , Section 8. And as 

shown, there's a 2,900 by 1,500 f o o t d r i l l i n g window. 

Q. So you're going t o d r i l l a s t r a i g h t hole; then 
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w i t h the data you acquire a t t h a t time, y o u ' l l p i c k the 

exact l o c a t i o n f o r the w e l l w i t h i n t h i s block as i n d i c a t e d 

on t h i s e x h i b i t . 

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

Q. What are the subsequent pages i n E x h i b i t Number 

5? 

A. The subsequent pages are the three other 

l o c a t i o n s t h a t we are proposing a t t h i s time. The 6A-1 

w e l l , the 2A-1 w e l l and f i n a l l y the 4A-1 w e l l . They are 

a l l , as I've mentioned e a r l i e r , s i m i l a r as f a r as surface 

l o c a t i o n s , being a t l e a s t h a l f of each s e c t i o n . 

Q. Let's move t o American Hunter E x h i b i t Number 6. 

I t h i n k what I ' d ask you t o do i s i d e n t i f y t h i s and then, 

r e f e r r i n g t o E x h i b i t Number 6, e x p l a i n t o Mr. Morrow e x a c t l y 

how you propose t o go about d r i l l i n g each of these w e l l s . 

A. These diagrams show the w e l l design t h a t we 

propose t o use i n the high angle s e c t i o n . The -- what I ' l l 

do i s reference the f i r s t w e l l , the 81-1. We plan t o spud 

t h i s w e l l from the surface l o c a t i o n p r e v i o u s l y shown i n 

E x h i b i t 5. A twelve-and-a-quarter-inch hole w i l l be d r i l l e d 

t o approximately 1,450 f e e t . And 95 eighths intermediate 

casing w i l l be s e t . This casing p o i n t , i t ' s approximately 

100 f e e t above the primary k i c k o f f p o i n t . An e i g h t and 

thr e e - q u a r t e r inch v e r t i c a l p i l o t hole w i l l then be d r i l l e d 

t o an approximate t o t a l measured depth of 2,550 f e e t . 
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At t h a t time the w e l l w i l l be evaluated, and 

based on the samples, logs and t e s t s , down hole t e s t 

r e s u l t s , we w i l l c o n f i r m and/or r e v i s e our p r e l i m i n a r y 

estimates of formation tops and d i p s , plus also the f r a c t u r e 

l i m i t a t i o n . The w e l l w i l l then be plugged back t o a k i c k o f f 

p o i n t of approximately 1,552 f e e t , which has been selected 

t o permit us t o b u i l d a medium radius curve a t 12 degrees 

per hundred w i t h i n the Mancos shale. 

The curve w i l l then i n t e r s e c t the Niobrara A 

member a t an angle of 76.4 degrees and a measured depth of 

2,189 f e e t . At t h a t p o i n t we plan t o hold angle and d r i l l 

2,500 f e e t of hole w i t h i n approximately a 120-foot t h i c k 

s e c t i o n of the Niobrara. The r e s e r v o i r i s expected t o be 

underpressure, so we plan t o d r i l l w i t h an aerated mud i n 

order t o minimize the formation damage. 

The l o c a t i o n of t h i s w e l l w h i l e we're 

d i r e c t i o n a l l y d r i l l i n g w i l l be monitored continuously by 

logging and surveying w i t h an electromagnetic MWD gamma ray 

t o o l . We are using t h i s s p e c i a l t o o l since we're using an 

aerated d r i l l i n g f l u i d , and conventional MWD t o o l s are 

unable t o operate i n t h i s environment. 

Upon reaching a t o t a l measured depth of 4,761 

f e e t -- approximately 4,761 f e e t , we plan t o set a 

f i v e - a n d - a - h a l f - i n c h s l i d i n g casing l i n e r across the zone. 

A s i m i l a r plan has been prepared f o r each w e l l . There's 
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three other diagrams. The formation tops and d i p , k i c k o f f 

p o i n t , maximum hole angle and d r i l l i n g depths r e f l e c t the 

p o s i t i o n of each w e l l w i t h i n the basin. This i s why they 

vary from w e l l t o w e l l . 

Q. I f I understand what you're saying, not only when 

we s t a r t d r i l l i n g the v e r t i c a l hole w i l l we know the azimuth 

of the w e l l , but we won't, a t t h a t time, even know the exact 

k i c k o f f p o i n t ; i s t h a t c o r r e c t ? 

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

Q. What you do i s you log the v e r t i c a l hole t o 

determine formation tops, and then you back o f f from t h a t 

f i g u r e t o get the exact k i c k o f f p o i n t so when you b u i l d your 

curve you i n t e r s e c t the formation? 

A. Exactly. There's the radius of curvature based 

on 12-degrees-per-hundred-build r a t e t h a t we a n t i c i p a t e t h a t 

we w i l l be able t o b u i l d an angle a t . 

Q. Based on your experience d r i l l i n g other 

h o r i z o n t a l w e l l s , do you a n t i c i p a t e any problem i n 

main t a i n i n g your p o s i t i o n w i t h i n the formation w h i l e 

d r i l l i n g the h i g h l y deviated or h o r i z o n t a l p o r t i o n of the 

hole? 

A. No, we do not. We -- based on the -- what we've 

learned from other w e l l s d r i l l e d by other operators w i t h i n 

the basin, plus our experience i n other basins, and the use 

of conventional technology t h a t we've used here i n the 
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United States and Canada, we f e e l we can c o n t r o l the w e l l . 

Q. W i l l American Hunter run a d i r e c t i o n a l survey on 

each w e l l and provide a copy of t h a t survey t o the O i l 

Conservation D i v i s i o n ? 

A. Yes, we w i l l . 

Q. Were E x h i b i t s 5 and 6 prepared by you? 

A. They were -- E x h i b i t 5 was prepared by me and 

E x h i b i t 6 was under my d i r e c t i o n . 

MR. CARR: Mr. Morrow, a t t h i s time we would move the 

admission of American Hunter E x h i b i t s 5 and 6. 

HEARING EXAMINER: E x h i b i t s 5 and 6 are admitted. 

MR. CARR: We w i l l a lso be c a l l i n g an a d d i t i o n a l 

engineering witness f o l l o w i n g the testimony of Mr. 

Bondarchuk. 

HEARING EXAMINER: Mr. K e l l a h i n , do you have 

questions? 

MR. KELLAHIN: Just a couple, Mr. Morrow. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q. With regards t o the l o c a t i o n of the w e l l w i t h i n 

each of the sections? 

A. Yes. 

Q. Do you know what the reasons are f o r l o c a t i n g the 

we l l s w i t h i n each s e c t i o n as processed? 

MR. CARR: Mr. K e l l a h i n , our engineer witness i s going 
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t o e x p l a i n why they're on the n o r t h , and t h a t w i l l be the 

t h r u s t of h i s testimony. 

Q. (By Mr. K e l l a h i n ) The distance of the l a t e r a l , i f 

you w i l l , w i t h i n the formation? 

A. Yes. 

Q. I s determined by the angle from the top of the 

Niobrara t o the base of the Niobrara B, an 11-degree 

distance? 

A. Well, b a s i c a l l y , what we d i d was we determined 

t h a t we'd l i k e t o have a 2,500 f o o t l a t e r a l w i t h i n t h a t 

s e c t i o n , and t h a t determined the angle t h a t we had t o b u i l d 

t o . And the i n f l u e n c e of the formation d i p also plays a 

p a r t i n determining what t h a t maximum hole angle w i l l be. 

Q. What's the basis f o r the 2,500 f o o t l a t e r a l ? 

A. I t ' s a p r a c t i c a l number, I would say, as f a r as 

being able t o d r i l l t h a t f a r h o r i z o n t a l l y . We have gone i n 

excess of 3,000 f e e t , but f o r planning purposes we f e e l t h a t 

2,500 f e e t i s a p r a c t i c a l number t o work w i t h . 

Q. And t h a t l a t e r a l w i l l have a s l o t t e d l i n e r ? 

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

Q. Why have you decided t o use th a t ? 

A. We -- w e l l , normally, you don't see cement the 

casing across the zone, e s p e c i a l l y i n t h i s environment where 

we're a n t i c i p a t i n g t h a t the under-pressured -- the -- by 

going s l o t t e d , t h a t way we don't have t o p e r f o r a t e . We're 
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opening up the whole l a t e r a l s e c t i o n f o r p r o d u c t i o n . 

Q. Why not an open hole completion attempt? 

A. Preference of our completions people i s t o have 

some type of casing i n there t o reduce the r i s k of l o s i n g 

the w e l l bore i n the f u t u r e . 

MR. KELLAHIN: Thank you, Mr. Examiner. 

HEARING EXAMINER: You i n d i c a t e d you'd d r i l l w i t h an 

aerated mud. Would you expect t o be under-balanced so t h a t 

you'd have formation flow during your d r i l l i n g operation? 

THE WITNESS: We are going t o attempt t o be as close t o 

balance p o i n t as p h y s i c a l l y p o s s i b l e . We may get some flo w 

of o i l during the d r i l l i n g o perations. 

HEARING EXAMINER: How do you c o n t r o l t h a t ? 

THE WITNESS: We'll have our normal fl o w — or system 

on the top of the w e l l head, plus w e ' l l have gas busters i f 

there's any gas associated w i t h the f l u i d s coming out. And 

also we have the manifold and f l u t t e r h e a d t h a t we can d i r e c t 

those f l u i d s t o , i f , indeed, we need t o . 

HEARING EXAMINER: So i f the w e l l began t o f l o w , you 

would c o n t r o l t h a t before you continued your d r i l l i n g ; i s 

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

THE WITNESS: Yes. 

HEARING EXAMINER: You wouldn't expect t o d r i l l w i t h a 

formation f l o w i n g eeftt 

THE WITNESS: I t wouldn't be -- i t ' s not the desired 
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way t o operate. We would be able t o c o n t r o l t h a t . Since 

we're going w i t h an aerated f l u i d , we would j u s t reduce the 

amount of a i r flow t o the mud, and by doing t h a t increase 

our h y d r o s t a t i c . But f o r design purposes, we are going on 

the v i r g i n r e s e r v o i r r a d i a n t f o r the e x i s t i n g f i e l d s i n the 

area. 

HEARING EXAMINER: You may be excused, s i r . 

MR. CARR: At t h i s time we c a l l Mr. A r t i n d a l e , Jim 

A r t i n d a l e . 

JIM ARTINDALE 

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

Q. W i l l you s t a t e your f u l l name f o r the record, 

please? 

A. I t ' s Jim A r t i n d a l e . 

Q. Where do you reside? 

A. Calgary, A l b e r t a , Canada. 

Q. By whom are you employed and i n what capacity? 

A. I'm employed by Canadian Hunter E x p l o r a t i o n i n 

the capacity of a d i s t r i c t r e s e r v o i r engineer f o r the U.S. 

p r o p e r t i e s . 

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

d i v i s i o n ? 
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A. I have not. 

Q. Would you b r i e f l y review your educational 

background and then summarize your work experience f o r the 

Examiner? 

A. I graduated from the U n i v e r s i t y of Calgary i n 

1979 w i t h a degree i n engineering. I then worked f o r 

Superior O i l i n Calgary f o r approximately three years, 

f o l l o w e d by f i v e years w i t h an independent company c a l l e d 

Gas Can Resources i n Calgary. I've spent the l a s t f o u r t o 

f i v e years w i t h Canadian Hunter. 

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

A. I am. I'm r e g i s t e r e d i n the province of A l b e r t a . 

Q. Have you p r i o r experience w i t h h o r i z o n t a l wells? 

A. Yes. I've been in v o l v e d i n approximately t e n of 

our h o r i z o n t a l p r o j e c t s through Canadian Hunter. I also am 

c u r r e n t l y the team leader f o r the Canadian Hunter h o r i z o n t a l 

task f o r c e . 

Q. Are you f a m i l i a r w i t h the a p p l i c a t i o n s f i l e d i n 

each of these cases on behalf of American Hunter? 

A. Yes, I am. 

Q. Are you f a m i l i a r w i t h the proposed w e l l s and the 

subject formation? 

A. Yes, I am. 

MR. CARR: We tender Mr. A r t i n d a l e as an expert witness 

i n petroleum engineering. 
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HEARING EXAMINER: We accept Mr. A r t i n d a l e ' s 

q u a l i f i c a t i o n s . 

Q. (By Mr. Carr) Could you i d e n t i f y and review f o r 

Mr. Morrow what has been marked as American Hunter E x h i b i t 

Number 7? 

A. Yes. E x h i b i t 7 c o n s i s t s of three diagrams which 

are designed t o schematically i l l u s t r a t e the nature of the 

r e s e r v o i r t h a t we're t r y i n g t o d r i l l h o r i z o n t a l l y i n t o . The 

f i r s t diagram i l l u s t r a t e s a s i n g l e v e r t i c a l w e l l d r i l l e d 

i n t o t h i s type of for m a t i o n . 

Let me begin by c h a r a c t e r i z i n g the forma t i o n . 

Under the Neilson r a t i n g s i t would be c l a s s i f i e d as a Type 1 

f r a c t u r e system, meaning t h a t the p o r o s i t y and p e r m e a b i l i t y 

associated w i t h t h i s f o rmation r e a l l y o r i g i n a t e s from the 

f r a c t u r e system. The f r a c t u r e s are p r i m a r i l y o r i e n t e d 

north-south, the primary f r a c t u r e system. 

This has been evidenced through a t l e a s t two 

i n t e r f e r e n c e t e s t s run by Benson-Montin-Greer, also through 

production data. There's also a conjugate set of f r a c t u r e s 

of less p e r m e a b i l i t y running approximately east-west. There 

appears t o be a ten-to-one anisotropy r a t i o between the 

north-south d i r e c t i o n and the east-west d i r e c t i o n . This 

means t h a t there i s a ten-to-one r a t i o p e r m e a b i l i t y between 

those two d i r e c t i o n s . 

The primary d r i v e mechanism associated w i t h t h i s 
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r e s e r v o i r i s a combination of s o l u t i o n gas d r i v e and g r a v i t y 

drainage. The e f f e c t i v e p o r o s i t y associated w i t h t h i s 

f o r mation i s l i k e l y under one percent, somewhere between .3 

and one percent. The diagrams i l l u s t r a t e the manner i n 

which previous operators have attempted t o e x p l o i t t h i s 

r e s e r v o i r . The f i r s t diagram i l l u s t r a t e s a s i n g l e v e r t i c a l 

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

And what has s t a t i s t i c a l l y happened i s t h a t the 

m a j o r i t y of v e r t i c a l w e l l s i n t h i s s e c t i o n which have been 

subsequently s t i m u l a t e d have not managed t o i n t e r s e c t the 

major f r a c t u r e system which runs north-south. They have 

only managed t o i n t e r s e c t the conjugate f r a c t u r e system 

which runs east-west. And as a r e s u l t , the m a j o r i t y of 

v e r t i c a l w e l l s are marginal producers. 

I n f a c t , i n the area o f f s e t t i n g our w e l l s the 

m a j o r i t y of v e r t i c a l w e l l s make less than 20,000 b a r r e l s of 

o i l d uring t h e i r l i f e . However, there i s a percentage of 

w e l l s , approximately 15 percent of the v e r t i c a l w e l l s , which 

do, i n f a c t , i n t e r s e c t the major f r a c t u r e systems, and they 

have cumulative rates between 100,000 t o two-and-a-half 

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

The second f i g u r e i l l u s t r a t e s the h i s t o r i c method 

of developing t h i s r e s e r v o i r . Examples of t h i s type of 

development are, i n f a c t , the East Puerto Chiquito f i e l d and 

the Boulder f i e l d , which i s j u s t n o r t h of our proposed 
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w e l l s . I n these examples the operators have gone i n w i t h 

numerous number of w e l l s , anywhere between fo u r and s i x 

w e l l s i n a s e c t i o n , t r y i n g t o o p t i m a l l y develop the 

r e s e r v o i r j u s t through a large number of v e r t i c a l w e l l s . 

U n f o r t u n a t e l y , what has occurred i s t h a t s t i l l a large 

m a j o r i t y of these v e r t i c a l w e l l s have been marginal 

producers. And f o r the most p a r t , development v e r t i c a l l y i n 

t h i s manner has been uneconomic. 

The f i n a l i l l u s t r a t i o n represents what we hope t o 

achieve w i t h h o r i z o n t a l w e l l s , and t h a t i s by o r i e n t i n g our 

h o r i z o n t a l w e l l s i n the east-west d i r e c t i o n we hope t o 

i n t e r s e c t the major f r a c t u r e systems which run i n a 

north-south d i r e c t i o n . And w i t h the h o r i z o n t a l length of 

approximately 2,000 t o 2,500 f e e t , we hope t o i n t e r s e c t 

enough of these f r a c t u r e s t o e f f e c t i v e l y d r a i n the s e c t i o n . 

Q. What ki n d of recovery are you a n t i c i p a t i n g f o r 

each of these wells? 

A. The recovery throughout the Mancos formation 

v a r i e s considerably. I t can vary between 100,000 b a r r e l s of 

o i l per se c t i o n t o f i v e t o 600,000 b a r r e l s of o i l per 

se c t i o n . We hope t o recover on average around 300,000 

b a r r e l s of o i l per s e c t i o n . 

Q. Do you be l i e v e t h a t these w e l l s , i f they do 

i n t e r s e c t the f r a c t u r e s as you a n t i c i p a t e , w i l l be able t o 

d r a i n 640 acres? 
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A. Yes, they w i l l . 

Q. As I look back a t E x h i b i t Number 1, the w e l l s 

numbers 4, 2 and 6 are located i n the extreme northern 

p o r t i o n of the 640-acre spacing u n i t s dedicated t o those 

w e l l s . Could you e x p l a i n how these proposed w e l l l o c a t i o n s 

were selected? 

A. Yes. There are — I've spoken on the primary 

b e n e f i t of the h o r i z o n t a l w e l l s , being t h a t of being able t o 

e f f e c t i v e l y i n t e r s e c t the f r a c t u r e system. However, there 

i s another t a n g i b l e b e n e f i t of h o r i z o n t a l w e l l s , and t h a t i s 

t h a t they tend t o minimize the e f f e c t on the -- of the land 

i n the sense t h a t there's a l o t less w e l l s d r i l l e d . 

We selected the l o c a t i o n s f o r two reasons; number 

one, they were selected based on topography so t h a t they 

would minimize e c o l o g i c a l damage t o the J i c a r i l l a t r i b e . 

The l o c a t i o n s were r e a l l y based on l o c a t i o n s t h a t were 

a v a i l a b l e t o us f o r t h a t purpose. I n a d d i t i o n , we plan t o 

run a se r i e s of seismic l i n e s across these h o r i z o n t a l w e l l s 

t o b a s i c a l l y c a l i b r a t e the geologic data obtained through 

d r i l l i n g the w e l l s w i t h seismic data. And the seismic l i n e s 

were able t o be run along the n o r t h end of the sec t i o n s . 

Q. Mr. A r t i n d a l e , the l o c a t i o n s i n Sections 2 -- or 

i n Sections 2 and 4 of the West Puerto C h i q u i t o , those are 

a c t u a l l y the l o c a t i o n s t h a t were selected f o r topographical 

reasons; i s n ' t t h a t c o r r e c t ? 
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A. Yes, they were. 

Q. And then as we move t o Section 6, the reason f o r 

t h a t l o c a t i o n being i n the extreme n o r t h wasn't topographic, 

was i t ? I t was t o t i e i n t o the seismic l i n e ? 

A. That's r i g h t . We hope t o run one seismic l i n e 

which would cross Section 6, Section 2 and Section 4, and 

then another seismic l i n e , independent of t h a t , which would 

run through the Section 8 l o c a t i o n . 

Q. These seismic l i n e s would enable you t o t i e 

together the i n f o r m a t i o n y o u ' l l acquire d u r i n g the d r i l l i n g 

of each of these wells? 

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

Q. Now, f o r each of the w e l l s i n the East Puerto 

C h i q u i t o , the w e l l s i n Sections 6 and 8, you're seeking 

640-acre spacing; i s t h a t c o r r e c t ? 

A. Yes, we are. 

Q. And what allowable p r o v i s i o n are you requesting 

f o r each of those wells? 

A. We're requesting t h a t the allowables associated 

w i t h each one of the quarter s e c t i o n spacings be assigned t o 

the 640-acre p a r c e l . 

Q. And Mr. L i s t e r i n d i c a t e d t h a t you had been i n 

communication and reviewed these proposals w i t h the 

J i c a r i l l a Apache t r i b e . When was your most recent contact 

w i t h the t r i b e , and what i s the s t a t u s of t h e i r approval 
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process a t t h i s time? 

A. The most recent meeting w i t h the J i c a r i l l a s was 

l a s t Friday where we sent a t e c h n i c a l r e p r e s e n t a t i o n down t o 

t h e i r counsel meeting. At t h a t time they approved the 

p r o j e c t . 

Q. I n your o p i n i o n , w i l l approval of these 

a p p l i c a t i o n s r e s u l t i n a recovery of o i l t h a t -- or 

hydrocarbons t h a t otherwise w i l l not be recovered? 

A. Yes. We be l i e v e t h a t h o r i z o n t a l w e l l s have the 

a b i l i t y t o t r u l y optimize the development and recovery from 

t h i s type of system. 

Q. I n your o p i n i o n , w i l l approval of these 

a p p l i c a t i o n s be i n the best i n t e r e s t of conservation and the 

prevention of waste and the p r o t e c t i o n of c o r r e l a t i v e 

r i g h t s ? 

A. Yes, we do. 

Q. Was E x h i b i t Number 7 prepared by you? 

A. Yes, i t was. 

MR. CARR: At t h i s time, Mr. Morrow, we move the 

admission of American Hunter E x h i b i t Number 7. 

HEARING EXAMINER: Number 7 i s admitted. 

MR. CARR: That concludes my examination of t h i s 

witness. 

MR. KELLAHIN: Just one questio n , Mr. Morrow. 

CROSS-EXAMINATION 
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BY MR. KELLAHIN: 

Q. You i n d i c a t e d t h a t the a n t i c i p a t e d recoverable 

o i l assigned t o the h o r i z o n t a l w e l l was i n the range of 

300,000 b a r r e l s ? 

A. That's what we a n t i c i p a t e t o be an average. I t 

can be -- vary between 100,000 t o f i v e t o 600,000 per 

se c t i o n , yes. 

Q. Give me some background on how you've reached 

t h a t estimate. 

A. Okay. There are a number of f i e l d s t h a t have 

already been developed on v e r t i c a l spacing i n the Mancos. 

Included i n those would be East Puerto C h i q u i t o , West Puerto 

C h i q u i t o , Gavilan, the Bear Canyon u n i t and Boulder. I f you 

-- and most of those f i e l d s now have p r e t t y w e l l been 

depleted. Most of the produ c t i o n has been taken out. The 

w e l l s are now i n s t r i p p e r s t a t u s . 

From t h a t i n f o r m a t i o n we were able t o deduce the 

amount of recovery on a per s e c t i o n basis, p a r t i c u l a r l y the 

areas l i k e Boulder where they had dense spacing. I n 

a d d i t i o n t o t h a t , A l Greer w i t h Benson-Montin-Greer has run 

several i n t e r f e r e n c e t e s t s where they have measured the 

volume of reserves associated w i t h the r e s e r v o i r , and t h a t 

also confirmed the numbers. So t h a t has given us an 

estimate. I n Gavilan the numbers tend t o be very low, i n 

the order of 100,000 b a r r e l s per s e c t i o n . I n Boulder i t 
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appears t o be very h i g h , i n the order of f i v e t o 600,000 

b a r r e l s . 

Q. I guess I'm not c l e a r on the d i f f e r e n c e between 

p o t e n t i a l recoveries, w i t h the h o r i z o n t a l w e l l . I f we've got 

an area t h a t ' s being depleted on v e r t i c a l w e l l s of 

approximately 100,000 b a r r e l s of o i l per s e c t i o n , how do we 

get 300,000 w i t h the h o r i z o n t a l w e l l ? 

A. The — w e l l , the area t h a t drained the 100,000 

b a r r e l s i s q u i t e some distance away from us. I t ' s on the 

f l a t side of the basin. Now, i t ' s p o s s i b l e t h a t they j u s t 

d i d not develop i t e f f i c i e n t l y because of the d r i v e 

mechanism t h a t was associated w i t h those w e l l s . As I 

mentioned, there are two e f f e c t i v e d r i v e mechanisms: 

S o l u t i o n gas d r i v e and g r a v i t y drainage d r i v e . I n Gavilan 

i t does not appear t h a t they had s i g n i f i c a n t e f f e c t of 

g r a v i t y drainage, t h e r e f o r e , they were j u s t r e l y i n g on 

s o l u t i o n gas d r i v e . V e r t i c a l w e l l s would c e r t a i n l y be a l o t 

more i n e f f i c i e n t than t h a t area than h o r i z o n t a l w e l l s w i t h 

t h a t type of d r i v e mechanism. The primary f u n c t i o n of 

h o r i z o n t a l w e l l s i s t h a t the -- they r e a l l y are designed t o 

be able t o i n t e r s e c t t h i s type of system very e f f i c i e n t l y . 

V e r t i c a l w e l l s are s t a t i s t i c a l l y i n e f f e c t i v e i n recovering 

t h i s type of reserves. 

I f you look a t the Boulder f i e l d , they recovered 

500,000 b a r r e l s per s e c t i o n , but they had t o d r i l l i n the 
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order of s i x t o e i g h t w e l l s per s e c t i o n . I n other p a r t s of 

the p o o l , the economics have been very marginal, a t best, 

using v e r t i c a l w e l l s t o capture t h i s type of reserve. 

Q. I guess i t ' s not c l e a r t o me. Can you a t t r i b u t e 

a c e r t a i n e f f i c i e n c y r a t i o i n terms of o i l recovery? I s i t 

three t o f o u r times b e t t e r w i t h a h o r i z o n t a l w e l l , 

p o t e n t i a l l y , than a v e r t i c a l w e l l ? 

A. There are s t a t i s t i c s based on other type of 

pools. For example, the Balkan p o o l , which i s a f r a c t u r e d 

r e s e r v o i r as w e l l , source rock-type environment, the 

h o r i z o n t a l w e l l s , on average, had ra t e s approximately f o u r 

times b e t t e r than the average v e r t i c a l w e l l . The v e r t i c a l 

w e l l s , 40 percent of them averaged less than 50 b a r r e l s of 

o i l per day i n i t i a l l y . Conversely, h o r i z o n t a l w e l l s 

averaged -- 40 percent of the h o r i z o n t a l w e l l s averaged more 

than 200 b a r r e l s of o i l per day. A s i m i l a r s i t u a t i o n would 

be the A u s t i n chalk where they're seeing r a t e s t e n times 

t h a t of v e r t i c a l w e l l s . So the r e i s an e s t a b l i s h e d increase 

i n e f f i c i e n c y from e q u i v a l e n t - t y p e r e s e r v o i r s , and t h a t ' s 

what we hope t o optimize on. 

Q. What i s the d i f f e r e n c e i n cost between the 

h o r i z o n t a l and the conventional v e r t i c a l w e l l i n the 

Niobrara? 

A. T r a d i t i o n a l l y , i t ' s i n the order of 

one-and-a-half t o two times t h a t of a v e r t i c a l w e l l , w i t h 
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the f i r s t w e l l s p o t e n t i a l l y being higher than t h a t , and then 

you have q u i t e a steep l e a r n i n g curve associated w i t h these 

w e l I s . 

Q. Give me a. general range of your a n t i c i p a t e d costs 

f o r one of these h o r i z o n t a l w e l l s . 

MR. CARR: I f i t ' s a l l r i g h t , Mr. Bondarchuk can answer 

t h a t . 

MR. BONDARCHUK: We're a n t i c i p a t i n g i n a range of 

500, 000 t o $1,000,000.00. 

HEARING EXAMINER: Say t h a t again, please. 

MR. BONDARCHUK: We're a n t i c i p a t i n g i n the range of 

500,000 t o $1,000,000.00. 

THE WITNESS: The d i f f e r e n c e i n cost i s r e a l l y 

a t t r i b u t e d t o the d i f f e r e n c e i n depth as we go down the 

monocline. 

MR. KELLAHIN: Thank you, Mr. Examiner. 

HEARING EXAMINER: We've approved some other h o r i z o n t a l 

w e l l s i n t h i s same general area. Have you checked t o see 

how w e l l those d i d or whether they turned out good? 

THE WITNESS: Yes, we have. I n t h i s — on the eastern 

side of the San Juan Basin there have been a t l e a s t three 

w e l l s approved, t h a t I know o f , two by veterans, i n 

con j u n c t i o n w i t h Sam Gary t o the south i n the Rio Puerto 

f i e l d . Those two w e l l s have been d r i l l e d . The f i r s t w e l l 

was r e a l l y a mechanical f a i l u r e . They had problems w i t h 
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t h e i r d r i l l i n g system and e f f e c t i v e l y l o s t the w e l l . 

The second w e l l was successful, encountered a 

depleted p o r t i o n of the Rio Puerto f i e l d , but i s s t i l l 

f l o w i n g , I b e l i e v e , around 150 t o 200 b a r r e l s of o i l per 

day. The t h i r d w e l l t h a t was approved, i n f a c t , approved 

ahead of the Sam Gary w e l l s , was ap p l i e d f o r by 

Benson-Montin-Greer, I b e l i e v e , d u r i n g the process of 

g e t t i n g the equipment necessary t o spud t h a t w e l l i n the 

near f u t u r e . That w i l l be i n the West Puerto Chiquito 

f i e l d . 

HEARING EXAMINER: What would the allowables be f o r t h 

-- i f they're approved as you propose, what would the 

allowable be f o r a w e l l i n the east f i e l d and then i n the 

west f i e l d ? 

THE WITNESS: I be l i e v e they both would have s i m i l a r 

a l l owables. We checked i t t h i s morning. The west p a r t of 

Chiquito i s c u r r e n t l y spaced on 640, whereas the east p a r t 

of C h i q u i t o i s spaced on 160s. 

MR. CARR: Mr. L i s t e r may be able t o respond t o t h a t . 

HEARING EXAMINER: What I'm hunting i s number of 

b a r r e l s . 

THE WITNESS: Both allowables f o r a 640-acre parcel 

would work up t o be approximately 800 b a r r e l s of o i l per 

day. 

MR. STOVALL: What about the GOR? The West Puerto 
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C h i q u i t o has got a l i m i t i n g GOR d i f f e r e n t from the East 

Puerto C h i q u i t o . 

THE WITNESS: I'm only f a m i l i a r w i t h the West Puerto 

Chiquito a t t h i s p o i n t i n time. I t was, I b e l i e v e , set a t 

2,000 t o one. 

HEARING EXAMINER: You're not requesting any GOR 

r e l i e f ? 

THE WITNESS: No, we're not. 

HEARING EXAMINER: Do you expect t h a t these v e r t i c a l 

f r a c t u r e s -- do they extend from A down t o the B i n t e r v a l , 

and would you expect drainage i n t o the h o r i z o n t a l w e l l bore 

from the B zone, say, even though the h o r i z o n t a l extension 

of the w e l l d i d not encounter t h a t zone? 

THE WITNESS: From the i n f o r m a t i o n t h a t we've been able 

t o examine, and based on discussions w i t h other operators i n 

the f i e l d s , such as Al Greer, we b e l i e v e , f o r the most p a r t , 

t h a t there appears t o be a b a r r i e r between f r a c t u r e s i n the 

A zone and f r a c t u r e s i n the B zone. 

Benson-Montin-Greer, i n the past, has run 

selected or i s o l a t e d spinner surveys t h a t have shown t h a t 

the two zones are, i n f a c t , i s o l a t e d , t h a t the f r a c t u r e s do 

not extend a l l the way through from the A i n t o the B. Now, 

d r i l l i n g h o r i z o n t a l l y , we'd probably be able t o get a b e t t e r 

f e e l on t h a t , but t h a t ' s the i n f o r m a t i o n t h a t we have today. 

HEARING EXAMINER: I f t h a t ' s t r u e , what you j u s t s a i d , 
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then these w e l l s would apparently then develop the A 

i n t e r v a l i n the east h a l f of the s e c t i o n and the B i n the 

west h a l f . So t o r e a l l y develop i t , you'd need another w e l l 

going the other way, I guess. 

THE WITNESS: That's t r u e , i f a l l we were r e l y i n g on 

was the north-south f r a c t u r e system. But, i n f a c t , as I 

mentioned, there i s a conjugate set of f r a c t u r e s t h a t run 

east-west. And, i n f a c t , these are proving t o be s t i l l 

e f f e c t i v e i n terms of h o r i z o n t a l m i g r a t i o n of o i l . 

The West Puerto C h i q u i t o f i e l d has an updip gas 

i n j e c t i o n system which, i n f a c t , r e l i e s on the east-west 

f r a c t u r e system. I mentioned t h a t the p e r m e a b i l i t y 

anisotropy was on the order of ten t o one, but when you 

examine the magnitude of the f r a c t u r e s , the magnitude of the 

p e r m e a b i l i t y w i t h i n the f r a c t u r e s , i t ' s s t i l l very high, 

even i n the east-west. So we a n t i c i p a t e t h a t t here s t i l l 

w i l l be f a i r l y good drainage across the s e c t i o n . 

HEARING EXAMINER: What i s the p e r m e a b i l i t y east and 

west? 

THE WITNESS: Well, the p e r m e a b i l i t y i n the north-south 

d i r e c t i o n has been measured i n the order of darcy f e e t i n 

the order between one t o 20 darcy f e e t of p e r m e a b i l i t y , and 

the east-west d i r e c t i o n has been measured approximately a 

t e n t h of t h a t . 

HEARING EXAMINER: One darcy? 
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THE WITNESS: And l e s s , one darcy and l e s s ; anywhere 

from .1 darcy f e e t t o two. The other t h i n g associated w i t h 

t h i s r e s e r v o i r i s t h a t there d e f i n i t e l y appears t o be areas 

of sweet spots where, the f r a c t u r i n g e x i s t s , and then, of 

course, where i t does not e x i s t i n the same i n t e n s i t y . So 

those are numbers t h a t have been measured from producing 

i n t e r v a l s where the sweet spots have already been developed, 

such as West Puerto C h i q u i t o . 

HEARING EXAMINER: I n the pools t h a t were densely 

d r i l l e d , comparing those t o the others where there were 

fewer w e l l s , how does the recovery per w e l l compare between 

those two? 

THE WITNESS: Okay. The -- we've made a comparison 

between -- i n p a r t i c u l a r , between East Puerto Chiqu i t o and 

the Bear Canyon u n i t , which i s two townships t o the west, 

which borders the -- borders the Gavilan f i e l d t o the 

n o r t h . 

The one f i e l d , East Puerto C h i q u i t o , was 

developed i n the e a r l y '60s. I t was developed on very dense 

spacing. I t was developed by Benson-Montin-Greer where he 

b a s i c a l l y incorporated a r e s t r a i n e d production-type 

production scheme where he r e s t r i c t e d the production of the 

w e l l s and b a s i c a l l y produced them over a long p e r i o d of 

time. 

The Bear Canyon u n i t was developed i n the 1980s, 
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p r i m a r i l y by Amoco. I t was developed on l a r g e r spacing, 

e f f e c t i v e l y 640-acre spacing, i n f a c t . What we have found 

i n comparing the p r o d u c t i v i t y and the u l t i m a t e recovery of 

the two f i e l d s i s t h a t s t a t i s t i c a l l y they look very s i m i l a r , 

t h a t , i n f a c t , j u s t by d r i l l i n g a large number of w e l l s i n 

both areas, t h a t s t i l l both f i e l d s had approximately 50 

percent of the w e l l s t h a t made less than 20,000 b a r r e l s , and 

approximately 10 t o 15 percent of the w e l l s made b e t t e r than 

200,000 b a r r e l s of o i l . 

So what r e a l l y occurred was t h a t the v e r t i c a l 

w e l l s j u s t became s o r t of a s t a t i s t i c a l d r i l l i n g t o o l . I f 

you d r i l l more v e r t i c a l w e l l s , y o u ' l l get more w e l l s i n a 

b e t t e r category and more w e l l s i n f u l l bloom. 

HEARING EXAMINER: For the f i e l d s you looked a t , 

recovery per w e l l --

THE WITNESS: Very s i m i l a r . The only d i f f e r e n c e 

between East Puerto Chiquito and the other f i e l d s i s t h a t 

the top end w e l l s were even b e t t e r . They had a few r e a l 

exceptional w e l l s . 

Q. (By Mr. K e l l a h i n ) Richmond Petroleum obtained 

from the d i v i s i o n , I t h i n k i n January of t h i s year, approval 

f o r a h o r i z o n t a l w e l l . Are you f a m i l i a r w i t h t h a t one? 

A. Yes. 

Q. Did they ever d r i l l i t ? 

A. No, they d i d not. 
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HEARING EXAMINER: The witness may be excused. 

MR. CARR: We have nothing f u r t h e r . 

HEARING EXAMINER: A l l r i g h t , cases 10285, 286, 10300 

and 10302 w i l l be taken under advisement. 

(The foregoing hearing was adjourned a t the 

approximate hour of 12:10 p.m.) 
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STATE OF NEW MEXICO 

COUNTY OF SANTA FE 

I , FREDA DONICA, RPR, a C e r t i f i e d Court Reporter, DO 

HEREBY CERTIFY t h a t I s t e n o g r a p h i c a l l y reported these 

proceedings before the O i l Conservation D i v i s i o n ; and t h a t 

the foregoing i s a t r u e , complete and accurate t r a n s c r i p t of 

the proceedings of said hearing as appears from my 

stenographic notes so taken and t r a n s c r i b e d under my 

personal s u p e r v i s i o n . 

I FURTHER CERTIFY t h a t I am not r e l a t e d t o nor employed 

by any of the p a r t i e s hereto, and have no i n t e r e s t i n the 

outcome hereof. 

DATED a t Santa Fe, New Mexico, t h i s 30th day of 

June, 1991. 

Freda Donica 
C e r t i f i e d Court Reporter 
CCR No. 417 
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