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

9:39 a.m.: 

EXAMINER BROOKS: At t h i s time we c a l l Case 

Number 13,976, A p p l i c a t i o n of McKay O i l Corporation t o 

amend the s p e c i a l r u l e s and r e g u l a t i o n s f o r the West Pecos 

Slope-Abo Gas Pool, Chaves County, New Mexico. 

C a l l f o r appearances. 

MR. BRUCE: Mr. Examiner, Jim Bruce of Santa Fe, 

repr e s e n t i n g the Applicant. I have three witnesses. I 

would ask t h a t we take a short break; one of the witnesses 

wants t o set up the PowerPoint. 

EXAMINER BROOKS: Okay, s h a l l we — Let's have 

the witnesses sworn i f they're present. 

MR. BRUCE: They are. 

EXAMINER BROOKS: We have a witness missing. We 

can swear them a f t e r the break. 

Do you have a l l the witnesses present? 

MR. BRUCE: Yes, I do. 

EXAMINER BROOKS: Okay, would each of the 

witnesses stand and i d e n t i f y your — s t a t e your name? 

MR. SCHULTZ: My name i s Jim Schultz. 

MR. HORN: My name i s John Horn. 

MR. SANDERS: My name i s Charles Sanders. 

EXAMINER BROOKS: Swear the witnesses, please. 

(Thereupon, the witnesses were sworn.) 
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EXAMINER BROOKS: Very good. We w i l l take a 

10-minute recess, and a t the end of t h a t time we w i l l 

re-convene, and I w i l l summon the Technical Examiner since 

I t h i n k h i s assistance may be needed i n t h i s case. 

(Thereupon, a recess was taken a t 9:42 a.m.) 

(The f o l l o w i n g proceedings had a t 10:00 a.m.) 

EXAMINER BROOKS: Okay, we are ready t o proceed, 

I b e l i e v e . Let the record r e f l e c t t h a t we are resuming 

c o n s i d e r a t i o n of Case Number 13,976, the A p p l i c a t i o n of 

McKay O i l Corporation t o amend the s p e c i a l r u l e s and 

r e g u l a t i o n s f o r the West Pecos Slope-Abo Gas Pool, and t h a t 

W i l l i a m Jones has j o i n e d us as a Technical Examiner. 

You may proceed, Mr. Bruce. 

MR. BRUCE: Mr. Examiner, f i r s t of a l l I've put 

before you some e x h i b i t s . E x h i b i t 1 contains hard copies 

of the PowerPoint p r e s e n t a t i o n , and what i s on the w a l l 

r i g h t now i s one of those e x h i b i t s . 

Our f i r s t witness, Mr. Schultz, w i l l be 

t e s t i f y i n g from E x h i b i t s 2 through 8. 

JAMES L. SCHULTZ, 

the witness h e r e i n , a f t e r having been f i r s t d uly sworn upon 

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. BRUCE: 

Q. Mr. Schultz, could you please s t a t e your f u l l 

STEVEN T. BRENNER, CCR 
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name f o r the record? 

A. My f u l l name i s James Lynn Schultz. 

Q. And where do you reside? 

A. Out of Roswell, New Mexico. 

Q. What i s your profession? 

A. I'm an independent petroleum landman. 

Q. And what i s your r e l a t i o n s h i p t o the McKay O i l 

Corporation i n t h i s case? 

A. I'm a con t r a c t landman. 

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

Di v i s i o n ? 

A. Yes, I have. 

Q. And were your c r e d e n t i a l s as an expert petroleum 

landman accepted as a matter of record? 

A. Yes, they were. 

Q. And are you f a m i l i a r w i t h land matters i n v o l v e d 

i n t he West Pecos Slope-Abo Gas Pool? 

A. Yes, I am. 

MR. BRUCE: Mr. Examiner, I ' d tender Mr. Schultz 

as an expert petroleum landman. 

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

Q. (By Mr. Bruce) Mr. Schultz, what i s E x h i b i t 2? 

A. E x h i b i t 2 i s a l i s t of the lands w i t h i n the Pecos 

Slope-Abo West area. 

Q. The p l a t on the w a l l , what does t h a t r e f l e c t ? 

STEVEN T. BRENNER, CCR 
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A. That r e f l e c t s the acreage t h a t i s c o n t r o l l e d by 

McKay O i l Corporation w i t h i n the Pecos Slope-Abo West area. 

Q. And what we're focusing on here w i t h the McKay 

acreage i s p r i m a r i l y the northern p a r t of the West Pecos — 

A. Yes. 

Q. What i s E x h i b i t 3? 

A. E x h i b i t 3 i s the po o l i n g order which e s t a b l i s h e d 

the r u l e s and r e g u l a t i o n s f o r the West Pecos Slope-Abo. 

Q. This i s a gas pool. What i s the w e l l spacing? 

A. The w e l l spacing i s two w e l l s per 160, being no 

cl o s e r than 660 from an outside boundary l i n e and 10 from 

an i n s i d e boundary l i n e . 

Q. And i n t h i s case what i s McKay seeking? And I 

r e f e r you t o E x h i b i t 4. 

A. McKay i s requesting t h a t f o u r w e l l s be allowed 

per each p r o r a t i o n u n i t , or 160 quarter s e c t i o n , whether 

they are v e r t i c a l or h o r i z o n t a l w e l l s . They are also 

requesting t h a t the w e l l s be located no c l o s e r than 3 30 

f e e t from a s e c t i o n l i n e and 10 f e e t from a q u a r t e r q u a r t e r 

s e c t i o n l i n e , of course subject t o the D i v i s i o n p r o v i s i o n s , 

Rule 111, which deals w i t h h o r i z o n t a l w e l l s . 

I t ' s also asking f o r an a d m i n i s t r a t i v e procedure 

f o r exceptions t o the d r i l l i n g d e n s i t y p r o v i s i o n of the 

amended pool r u l e s , and also a b u f f e r zone w i t h i n the 

amended pool r u l e s which w i l l allow a qua r t e r — w i l l not 
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apply t o a quarter s e c t i o n a d j o i n i n g any D i v i s i o n -

designated Abo gas pool. 

Q. Now w i t h respect t o the fo u r w e l l s per w e l l u n i t , 

f o u r w e l l s per quarter s e c t i o n , does McKay request t h a t — 

I don't know i f I should say t h i s i n the negative. McKay 

i s not requesting t h a t i t be one w e l l per q u a r t e r q u a r t e r 

s e c t i o n — 

A. No. 

Q. — i s t h a t correct? 

A. No, i t ' s j u s t four w e l l s w i t h i n a p r o r a t i o n u n i t . 

Q. Even i f there could be two or th r e e w e l l s on the 

same qua r t e r quarter section? 

A. Yes. 

Q. And McKay does have t e c h n i c a l witnesses who w i l l 

discuss the drainage and other reasons f o r t h i s , w i l l i t 

not? 

A. Yes. 

Q. Secondly, item ( c ) , the a d m i n i s t r a t i v e procedure. 

Does McKay en v i s i o n t h a t there may be instances or 

o p p o r t u n i t i e s where more than four w e l l s might be allowed 

per — might be desired per quarter section? 

A. Yes, on a case-by-case basis. 

Q. Okay. What i s E x h i b i t 5? 

A. E x h i b i t 5 i s a l i s t of the other operators w i t h i n 

the Pecos Slope-Abo West area. 

STEVEN T. BRENNER, CCR 
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Q. And so t h i s i s a r a t h e r large p o o l , but t h e r e are 

very few operators? 

A. Yes. 

Q. Now one of them t h a t you had l i s t e d was Mercury 

E x p l o r a t i o n Company. Do they s t i l l own i n t e r e s t i n the 

pool? 

A. No, they had one w e l l c a l l e d M&M Well, and they 

s o l d i t back i n 2002 t o Pecos Production Company, which i s 

p a r t of Pecos River Operating, Inc. 

Q. Okay. So the Mercury E x p l o r a t i o n i n t e r e s t i s now 

owned by Pecos Operating? 

A. Yes. 

Q. Have you had contacts w i t h the other operators i n 

the pool? 

A. Yes, I have. 

Q. Do any of them object a t t h i s p o i n t t o the 

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

A. I n t a l k i n g w i t h the other operators, MEW has 

signed a l e t t e r of r a t i f i c a t i o n or consent t o the new pool 

r u l e s t h a t we've applied f o r , and the same t h i n g w i t h Pecos 

River Operating Company, has also provided us a l e t t e r of 

support f o r the proposed r u l e changes. 

Q. Okay. 

A. And then I also have t a l k e d w i t h r e p r e s e n t a t i v e s 

of Yates Petroleum, and they t o l d me t h a t they were not 

STEVEN T. BRENNER, CCR 
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going t o o b j e c t t o our request. 

Q. Okay. But they d i d not sign a l e t t e r ? 

A. No. 

Q. And f i n a l l y , n o t i c e was given t o the i n t e r e s t 

owners of — or I should say the other operators of t h i s 

hearing, was i t not? 

A. Yes, i t was. 

MR. BRUCE: And Mr. Examiner, E x h i b i t 8 i s the 

a f f i d a v i t of n o t i c e . I w i l l note t h a t on the l a s t page I 

d i d not receive the green card back yet from Pecos River 

Operating. However, they d i d sign a l e t t e r s t a t i n g they 

d i d not o b j e c t t o the A p p l i c a t i o n . 

EXAMINER BROOKS: Okay, i s t h a t l e t t e r i n the 

record, i n evidence? 

MR. BRUCE: Yes, i t ' s the second page of E x h i b i t 

7. 

EXAMINER BROOKS: Thanks. 

Q. (By Mr. Bruce) Mr. Schultz, as p a r t of your 

d u t i e s on behalf of McKay and other operators, have you had 

t o deal w i t h o b t a i n i n g surface l o c a t i o n s and other matters 

r e l a t e d t o the d r i l l i n g of a well? 

A. I've probably staked and pe r m i t t e d around 400, 

450 w e l l s , both f e d e r a l , s t a t e and fee. 

Q. And over the years, over more recent years, has 

i t been more d i f f i c u l t t o obt a i n surface l o c a t i o n s i n 

STEVEN T. BRENNER, CCR 
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southeast New Mexico? 

A. Yes, i t has. 

Q. And what are the two main reasons f o r problems 

w i t h o b t a i n i n g surface locations? 

A. There's problems w i t h topography, being w i t h i n 

f l o o d p l a i n areas and t h i n g s l i k e t h a t , drainage areas, and 

al s o archaeology. I n t h i s p a r t i c u l a r area i n the West 

Pecos Slope-Abo, archaeology i s seen as being p r e v a l e n t 

because of the d i f f e r e n t arroyos t h a t run through t h e r e , 

and I guess Native Americans used t o s i t up on these l i t t l e 

h i l l s o v e rlooking these l i t t l e arroyos and would a c t u a l l y 

make t o o l s and t h i n g s , so they l e f t s i t e s t h e r e , and 

they're q u i t e numerous i n t h i s area. 

And then a t h i r d t h i n g most r e c e n t l y which has 

come about, which I guess has slowed down the process of 

g e t t i n g l o c a t i o n s i s the new New Mexico Surface Owners 

P r o t e c t i o n Act. 

Q. Okay. Now on the w a l l i s a p l a t , and Mr. Horn 

w i l l go i n t o t h i s i n more — w i l l also discuss t h i s . But 

as p a r t of the plans f o r f u r t h e r development of t h i s p o o l , 

does McKay propose t o use a s i n g l e d r i l l p a d t o d r i l l 

s e veral wells? 

A. Yes, they've a c t u a l l y staked and want t o apply 

f o r m u l t i p l e w e l l s o f f a s i n g l e wellpad. 

Q. And i s the p l a t on the w a l l a r e f l e c t i o n of one 

STEVEN T. BRENNER, CCR 
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of those proposals? 

A. Yes. 

Q. And some of these w e l l s , as the next witness w i l l 

discuss, w i l l be h o r i z o n t a l w e l l s , w i l l they not? 

A. Yes. 

Q. By using one wellpad f o r several w e l l s , w i l l t h a t 

minimize the surface impact of the w e l l s being d r i l l e d i n 

the Pecos Slope? 

A. Yes, i t w i l l . 

Q. I n your opinion, w i l l the — Oh, and I might say, 

i n t h a t Section 35 and Section 34, does t h a t r e f l e c t 

numerous arroyos and other r e l i e f which would l i m i t w e l l 

l o c a t i o n out i n t h i s area? 

A. Yes, i t does. 

Q. I n your opinion, i s the g r a n t i n g of t h i s 

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

prev e n t i o n of waste? 

A. Yes, i t i s . 

Q. And were E x h i b i t s 2 through 8 e i t h e r prepared by 

you, under your supervision, or compiled from company 

business records? 

A. Yes, they were. 

MR. BRUCE: Mr. Examiner, I ' d move the admission 

of E x h i b i t s 2 through 8. 

EXAMINER BROOKS: 2 through 8 are admitted. 

STEVEN T. BRENNER, CCR 
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MR. BRUCE: I have no f u r t h e r questions of the 

witness. 

EXAMINER BROOKS: I don't b e l i e v e I have any 

questions of t h i s witness. 

Do you have any, Mr. Jones? 

EXAMINATION 

BY EXAMINER JONES: 

Q. The m u l t i p l e w e l l s from a s i n g l e pad, would you 

in t e n d t o deviate those w e l l s t o d i f f e r e n t bottomhole 

l o c a t i o n s ? 

A. Yes, depending on t h e i r geology, i t would p i c k 

and choose which d i r e c t i o n s would, I guess, attempt t o 

increase t h e i r o v e r a l l pay or the reserves they would 

encounter i n going those d i r e c t i o n s , and I ' l l l e t Mr. Horn 

go i n t o t h a t area. 

EXAMINER BROOKS: I guess I do have a question. 

EXAMINATION 

BY EXAMINER BROOKS: 

Q. You understand t h a t — What I understand you're 

asking f o r i n t h i s i s t h a t you can have f o u r w e l l s per 

spacing u n i t , and they can be located anywhere i n the 

spacing u n i t , correct? 

A. Yes, s i r . 

Q. And you would understand t h a t unless otherwise 

s p e c i f i e d i n the Rules, the D i v i s i o n would i n t e r p r e t a 

STEVEN T. BRENNER, CCR 
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h o r i z o n t a l w e l l as being located i n each spacing u n i t i n 

which t h a t w e l l was pe r f o r a t e d or i n which i t was open, 

regardless of — even though i t penetrated several 

d i f f e r e n t u n i t s ? 

A. Yes, s i r , I do. And I t h i n k there's c e r t a i n 

other areas where you're looking a t t h i s , t h a t you may have 

t o go i n t o a p r o j e c t area, as opposed t o j u s t l o o k i n g a t a 

set p r o r a t i o n u n i t , being a standard q u a r t e r s e c t i o n , i n 

order t o completely d r a i n the reserves t h a t are a v a i l a b l e 

out t h e r e . 

EXAMINER BROOKS: Right. 

Did you have any f u r t h e r questions? 

EXAMINER JONES: I d i d , a c t u a l l y . 

EXAMINER BROOKS: Go ahead. 

EXAMINER JONES: Do you know of any other 

D i v i s i o n or Commission Rules t h a t are s i m i l a r t o t h i s as 

f a r as number of we l l s per spacing u n i t , but not a l l o c a t i n g 

them t o each quarter? So i s t h i s a p r e c e d e n t - s e t t i n g 

t h i n g ? 

MR. BRUCE: Mr. Examiner, t o a c e r t a i n e x t e n t 

yes, although w i t h h o r i z o n t a l d r i l l i n g I suppose you're — 

perhaps l i k e the P a r a l l e l Petroleum cases, where they're 

having — the one t h a t was dismissed today, where they're 

having two h o r i z o n t a l w e l l s on a w e l l u n i t . That a t time 

might k i n d of be the same, although t h a t ' s a d i f f e r e n t 
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s i t u a t i o n w i t h a d i f f e r e n t spacing. 

But yes, I do not know of any. 

EXAMINER BROOKS: Okay, thank you. 

MR. BRUCE: C a l l Mr. Horn t o the stand. 

JOHN HORN. 

the witness h e r e i n , a f t e r having been f i r s t d uly sworn upon 

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. BRUCE: 

Q. Would you please s t a t e your name and c i t y of 

residence f o r the record? 

A. My name i s John Corbett Horn. C i t y of residence 

would be L i t t l e t o n , Colorado. 

Q. And who do you work f o r and i n what capacity? 

A. I'm the owner of a g e o l o g i c a l c o n s u l t i n g group, 

Orion I n t e r n a t i o n a l , L t d . 

Q. Okay. And what i s your p r o f e s s i o n by trade? 

A. Profession by trade i s g e o l o g i s t . 

Q. I n these e x h i b i t s not only McKay O i l i s mentioned 

but Rock Resources, LLC. What i s your r e l a t i o n s h i p t o 

those e n t i t i e s ? 

A. I'm a consultant t o Rock Resources, who provides 

t e c h n i c a l assistance t o McKay O i l , the operator of the 

McKay O i l 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 the 
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D i v i s i o n ? 

A. No, I have not. I have t e s t i f i e d before other 

s t a t e s ' d i v i s i o n s , but not New Mexico. 

Q. Would you please summarize your educational and 

employment background f o r the Examiner? 

A. I have a bachelor's, master's, and a PhD i n 

geology. I've taught at the U n i v e r s i t y of South Carolina 

and the Colorado School of Mines, have s t a r t e d and run a 

c o n s u l t i n g company, g e o l o g i c a l c o n s u l t i n g company c a l l e d 

RPI I n t e r n a t i o n a l , then worked — s t a r t e d a g e o l o g i c a l 

c o n s u l t i n g branch f o r I n t e r r a I n f o r m a t i o n Technologies as 

w e l l as f o r Norwest Quest Engineering t o provide g e o l o g i c a l 

i n p u t i n t o r e s e r v o i r analysis and engineering s i m u l a t i o n s 

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

Q. And as a r e s u l t of t h a t d i d you also become 

f a m i l i a r w i t h basic r e s e r v o i r engineering matters? 

A. Yes, I have b u i l t r e s e r v o i r models, geologic 

models, f o r r e s e r v o i r simulations v i r t u a l l y most places of 

the world, from the North Sea t o B o l i v i a t o several 

Canadian and US r e s e r v o i r p r o p e r t i e s . 

Q. And f o r Rock Resources and McKay O i l , d i d you 

perform a g e o l o g i c a l e v a l u a t i o n of the West Pecos Slope-Abo 

Gas Pool? 

A. I have prepared a g e o l o g i c a l e v a l u a t i o n — i t i s 

s t i l l an ongoing e v a l u a t i o n , a long-term ongoing e v a l u a t i o n 
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— t o compare geologic p r o p e r t i e s t o engineering p r o p e r t i e s 

t o t r y t o d e f i n e the c o n t r o l s on gas d i s t r i b u t i o n w i t h i n 

the Abo formation. 

Q. And are you f a m i l i a r w i t h the geologic matters 

r e l a t e d t o t h i s A p p l i c a t i o n ? 

A. Yes, I am. 

MR. BRUCE: Mr. Examiner, I ' d tender Mr. Horn as 

an expert petroleum g e o l o g i s t . 

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

Q. (By Mr. Bruce) Mr. Horn, i f you could go back t o 

the t op of your p r e s e n t a t i o n and perhaps s t a r t o f f w i t h the 

o b j e c t i v e s t h a t McKay O i l seeks as a r e s u l t of t h i s pool 

r u l e s hearing. 

A. Yes, today i n the PowerPoint t h a t I've prepared 

f o r the hearing today, e s s e n t i a l l y I'm t r y i n g t o address 

two main issues, of which there's a t h i r d r e l a t e d issue 

t h a t needs t o be brought i n . 

One i s the spacing — w e l l spacing w i t h i n the Abo 

f i e l d and t r y i n g t o determine the most e f f i c i e n t w e l l 

spacing t o increase the e f f i c i e n c y of gas ga t h e r i n g i n the 

f i e l d . 

Related t o t h a t i s looking a t h o r i z o n t a l w e l l s 

versus the v e r t i c a l w e l l spacing w i t h i n the f i e l d . To do 

t h a t , we w i l l look a t the drainage areas. What are the 

present drainage areas associated w i t h the cumulative 
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p r o d u c t i o n i n the f i e l d , as w e l l as the estimated u l t i m a t e 

recovery of the gas from d i f f e r e n t w e l l s i n the f i e l d , and 

l o o k i n g a t what t h a t drainage area w i l l be. 

The second issue which I t h i n k i s one t h a t we've 

already mentioned i s the m i t i g a t i o n of surface d i s r u p t i o n 

and discussing these deviated w e l l l o c a t i o n s as we go 

through here. 

And as Jim Schultz mentioned, the importance of 

using the l i m i t e d surface o p p o r t u n i t i e s t h a t are a v a i l a b l e 

i n some of the areas where we have topography problems 

and/or archaeological problems, t o t r y t o maximize the gas 

recovery i n those areas but minimize the surface damage 

done, both from the standpoint of d r i l l i n g o f f of s i n g l e 

wellpads but also reducing the amount of g a t h e r i n g 

d e s t r u c t i o n by p u t t i n g i n gathering systems t h a t — 

i n c r e a s i n g the e f f i c i e n c y of gathering systems. 

And then f i n a l l y , j u s t what has — are the McKay 

O i l and Rock Resources groups doing t o develop the f u t u r e 

p o t e n t i a l of the Pecos West f i e l d ? 

Q. Okay, why don't you move on b r i e f l y t o your next 

couple of frames and j u s t discuss the gas i n place and 

drainage c a l c u l a t i o n s ? 

A. Yes, t o understand what I've done i n here, t h e r e 

are two basic formulas t h a t are basic engineering formulas 

t h a t come out of the Petroleum Handbook published by the 
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Society of Professional Engineers. 

One i s t o t r y t o define the o r i g i n a l gas i n 

place. And t o do t h a t simple formula, the EUR i s over the 

recovery f a c t o r , and the recovery f a c t o r from t h a t Handbook 

f o r the Abo i s given as 65 percent, i s the average recovery 

f a c t o r . And so I used t h a t number, which a c t u a l l y boosts 

the o r i g i n a l gas i n place i n t h e r e . 

The estimated u l t i m a t e recovery, I — ins t e a d of 

doing the decline-curve analysis t h a t would be the most 

standard engineering approach i n t h i s case — and where we 

are i n most of the production curves i n these f i e l d s , we're 

down t o about a 2-percent per year d e c l i n e . 

What I d i d was, I extended the p r o d u c t i o n , took 

the l a s t year's production, extended i t out f l a t f o r 10 

years. That's more — t h a t gives us a higher estimated 

u l t i m a t e recovery than you would get from a normal d e c l i n e 

curve a n a l y s i s . I d i d t h a t , one, t o be conservative i n the 

estimates t h a t end up i n what the u l t i m a t e drainage area 

would be. I also d i d t h a t t o take i n t o account some of the 

t h i n g s t h a t are being done i n the f i e l d i t s e l f t o enhance 

recovery i n e x i s t i n g w e l l s and t r y t o take t h a t i n t o 

account i n t h i s manner. 

The second was t o t r y t o come up w i t h the area of 

drainage, the u l t i m a t e area of drainage i n t h e r e . There i s 

the o r i g i n a l gas-in-place c a l c u l a t i o n t h a t I showed you how 
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we gathered t h a t from the previous formula. 

Also the formation volume factor, which is based 

on the depth and the pressures of the reservoir, and I used 

.016 again as a number that's directly out of the charts in 

the Petroleum Handbook. 

The p o r o s i t y i n percentages of 100 are measured 

o f f of the logs of the i n d i v i d u a l w e l l s t h a t were examined 

t o come up w i t h these drainage areas. 

The height of the pay i s the net pay thic k n e s s of 

gas crossover, again from the logs of the i n d i v i d u a l w e l l s . 

The water s a t u r a t i o n s , the average use f o r the 

Abo i s 35 percent. Although i n t h i s area we produce l i t t l e 

water, I went ahead and used t h a t 35-percent number since 

t h a t was an established number based on a l a r g e number of 

analyses. 

Q. Would t h a t also give you a conservative estimate? 

A. I t gives you a conservative estimate of the 

estimated u l t i m a t e . 

Q. Go ahead, Mr. Horn. Oh, one t h i n g , Mr. Horn. As 

you're going through t h i s , i f the Examiners have any 

questions on a p a r t i c u l a r e x h i b i t , would you ask t h a t they 

ask those questions at t h i s time? 

A. Yeah, I believe t h a t whenever a question comes up 

i t ' s b e t t e r t o ask i t a t t h a t time, so don't f e e l t h a t 

you're going t o make me upset by i n t e r r u p t i n g , t h a t ' s f i n e . 
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I t h i n k i t gives a b e t t e r give and take, i f you have 

questions as they come up. 

EXAMINER BROOKS: Well, i f you p r e f e r t h a t , Mr. 

Horn and Mr. Bruce, I w i l l do so. I'm not an engineer, Mr. 

Jones i s . I ' l l have t o s t a r t w i t h the very basic t h i n g s t o 

be sure I understand where you're going. 

I understand the s l i d e w i t h the G equals EUR over 

RF — 

THE WITNESS: Right. 

EXAMINER BROOKS: — I t h i n k t h a t ' s f a i r l y 

t r a n s p a r e n t . But I'm going t o have t o go through these. 

Now what i s the u l t i m a t e purpose — what f a c t o r 

are you s o l v i n g f o r w i t h these equations? 

THE WITNESS: The u l t i m a t e goal i s t o determine 

what w i l l be the maximum area of drainage of an i n d i v i d u a l 

w e l l . 

EXAMINER BROOKS: So A i s the f a c t o r you're 

s o l v i n g f o r — 

THE WITNESS: Yes. 

EXAMINER BROOKS: — i n these equations? 

A l l r i g h t , G i s the gas i n place. That's what 

you've computed on the previous s l i d e ? 

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

EXAMINER BROOKS: And 43,560 i s the number of 

acres per square mile? 
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MR. BRUCE: Number of square f e e t per acre. 

THE WITNESS: Number of square f e e t per acre. 

EXAMINER BROOKS: Square f e e t per acre — 

THE WITNESS: Yes. 

EXAMINER BROOKS: — I'm so r r y . Of course, acres 

per square m i l e i s 640. That's the number of square f e e t 

per acre. I'm even more ignorant than I thought I was. 

So A i s the f a c t o r you're s o l v i n g f o r . 

THE WITNESS: That•s c o r r e c t . 

EXAMINER BROOKS: H i s the net pay, and you 

determined t h a t by averaging from the w e l l s t h a t you had 

logs on? 

THE WITNESS: No, a c t u a l l y I d i d i t on an 

i n d i v i d u a l w e l l basis, using the logs on those i n d i v i d u a l 

w e l l s of where you had gas crossover and good p o r o s i t y i n 

the w e l l , t o c a l c u l a t e the height of the pay w i t h i n t h e r e . 

EXAMINER BROOKS: So you're going t o have a 

d i f f e r e n t — you're going t o have an i n d i v i d u a l area of 

drainage f o r each w e l l , as opposed t o an average area of 

drainage — 

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

EXAMINER BROOKS: — f o r the e n t i r e f i e l d ? 

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

EXAMINER BROOKS: Okay. And what i s t h i s Greek 

symbol? I d i d n ' t — 
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THE WITNESS: That's the p o r o s i t y symbol. 

EXAMINER BROOKS: Okay, t h a t ' s what i t means, 

but — 

THE WITNESS: I t ' s f e e t , i s the symbol. 

EXAMINER BROOKS: Okay, and t h a t i s — t h a t ' s the 

p o r o s i t y , which i s a percentage? 

THE WITNESS: Yes. 

EXAMINER BROOKS: And S w i s the water 

s a t u r a t i o n , so 1 minus S w i s the percentage t h a t ' s not 

water saturated — 

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

EXAMINER BROOKS: — correct? So what you're — 

here you're c a l c u l a t i n g the volume of the r e s e r v o i r t h a t i s 

pore space and not water saturated? 

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

EXAMINER BROOKS: That's what's above the l i n e ? 

THE WITNESS: Yes. 

EXAMINER BROOKS: Okay, what i s the B g i? 

THE WITNESS: That's the c o m p r e s s i b i l i t y of the 

gases, and t h a t ' s r e l a t e d t o the depth and the pressure. 

EXAMINER BROOKS: Okay, can you e x p l a i n t h a t a 

l i t t l e b i t more i n lay terms? 

THE WITNESS: There are a s e r i e s of ch a r t s t h a t 

have been developed t h a t show how — the r e l a t i o n s h i p 

between depth of b u r i a l and c o m p r e s s i b i l i t y of the gas. 
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The pressure on the gas as you bury i t — At surface i t ' s 

14.7 pounds — 

EXAMINER BROOKS: Right. 

THE WITNESS: — and the f u r t h e r you bury i t , the 

higher the pressure gets and the more the gas i s compressed 

down. 

EXAMINER BROOKS: Okay. So t h i s f a c t o r i s 

intended t o ad j u s t t h a t t o show the volume of space 

occupied by a given q u a n t i t y of gas a t a p a r t i c u l a r 

pressure — 

THE WITNESS: Yes. 

EXAMINER BROOKS: — and a t a p a r t i c u l a r depth? 

THE WITNESS: Yes. 

EXAMINER BROOKS: Okay. And i s t h a t s p e c i f i c f o r 

t h i s f ormation, or i s t h a t a generic — 

THE WITNESS: That's s p e c i f i c f o r t h i s formation 

and t h i s depth. 

EXAMINER BROOKS: Okay. So then the lower 

formula i s the upper formula solved out — re-expressed t o 

solve f o r A? 

THE WITNESS: Yes. 

EXAMINER BROOKS: Okay, I t h i n k I understand i t . 

I ' l l l e t you go on. 

THE WITNESS: Okay. 

EXAMINER BROOKS: Unless Mr. Jones has some 
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questions on t h i s , and i t ' s a l l basic f o r him t o have 

questions. 

EXAMINER JONES: A c t u a l l y not, I was going t o ask 

Mr. Horn r e a l q u i c k l y — 

EXAMINER BROOKS: Please do. 

EXAMINER JONES: — you s t i l l — you s t a r t e d RPI; 

i s t h a t r i g h t ? 

THE WITNESS: Yes. 

EXAMINER JONES: Do you s t i l l own i t ? 

THE WITNESS: I s t i l l own the s t u d i e s , yes. 

EXAMINER JONES: Okay. Well, I don't want t o 

pry, but do you know Dr. Crafton, then? RPI I n t e r n a t i o n a l , 

we're t a l k i n g about? 

THE WITNESS: Yes. 

EXAMINER JONES: Yeah, I'm f a m i l i a r w i t h h i s 

work, Colorado School of Mines — 

THE WITNESS: Uh-huh. 

EXAMINER JONES: — on the — and anyway, I guess 

s p e c i f i c a l l y , the 65 percent f o r the Abo, i s t h a t — f o r 

the recovery f a c t o r , i s t h a t — i s t h a t — d i d you t a l k t o 

any other p r o f e s s i o n a l s w i t h these other companies i n t h i s 

f i e l d t o see i f they l i k e t h a t number also? 

THE WITNESS: No, I d i d n ' t . I got t h a t out of 

the c a l c u l a t i o n s f o r a l l the Abo r e s e r v o i r s i n the 

southeastern New Mexico area. 
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EXAMINER JONES: Okay. But a l o t of them are not 

as t i g h t as t h i s , r i g h t ? 

THE WITNESS: That's c o r r e c t . So i f anything, 

t h i s i s a f a i r l y high recovery f a c t o r . 

EXAMINER JONES: Okay. 

THE WITNESS: And the e f f e c t of t h a t i s t h a t i t 

gives you more gas i n place. 

EXAMINER JONES: Okay, thanks a l o t . 

THE WITNESS: This i s — we've discussed t h i s — 

or Jim Schultz discussed t h i s before and I don't 

n e c e s s a r i l y need t o go any f u r t h e r i n t o i t , j u s t showing 

the acreage p o s i t i o n t h a t McKay O i l has i n the Pecos West-

Abo f i e l d . 

P u t t i n g i t i n t o a more general context, t h i s 

western acreage i s shown up here i n the northwest p a r t of 

here. This i s a s t r u c t u r e map, o r i g i n a l l y created by 

Broadhead from New Mexico Tech i n 1993, and he showed a 

general s t r u c t u r e of s t r u c t u r a l dips from west t o east 

through the f i e l d , g e t t i n g deeper t o the eastern p a r t of 

the acreage p o s i t i o n . 

To focus i n on t h a t and come back again t o t h a t 

west Abo acreage, you're n o r t h of the f a u l t s i n t h e r e . You 

have a ge n t l e d i p t o the east. We're l o o k i n g on the order 

of about 100 f e e t per mil e , which i s about a degree of d i p . 

94 f e e t per mil e i s a degree of d i p i n t h e r e . So very 
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g e n t l y d i p p i n g s t r u c t u r a l p o s i t i o n from the standpoint of 

the acreage i n t h a t western area. 

One of the r e a l problems i n d e a l i n g w i t h t h i s 

McKay acreage has been the lack of rock i n f o r m a t i o n . I t ' s 

already apparent, I've had t o go outside the area t o s t a r t 

t o b r i n g i n the parameters of the Abo sands. And one of 

the f i r s t t h i n g s t h a t was done was t o d r i l l a corehole here 

— t h a t was one of the f i r s t coreholes i n t h i s area — t o 

t r y t o get more d e t a i l e d rock i n f o r m a t i o n . 

And here's j u s t an example of one of the Abo 

sandstones. I t doesn't show i n t h i s l i g h t i n g very w e l l , 

but i t ' s a very f i n e - g r a i n e d sandstone. The lower p a r t of 

the sandstone has bedding i n i t , suggesting f a i r l y h i g h -

energy c o n d i t i o n s . As you come up through the sandstone 

you s t a r t t o p i c k up burrows. 

But probably the most important t h i n g t h a t r e a l l y 

stood out when we looked a t these cores was t h a t the 

sandstone i t s e l f — and the bottom of t h a t sandstone i s 

down a t the bottom of t h i s p a r t i c u l a r f i g u r e — was how red 

the sandstones were and how much i r o n was i n the 

sandstones. 

And when you s t a r t t o go back through how the 

completions were t r e a t e d i n t h i s area, t h a t was never even 

considered because people d i d n ' t r e a l i z e t h a t t h e r e was a 

l o t of i r o n i n the sandstones. And as a r e s u l t , they would 
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go i n and they would apply acids t h a t — and they had some 

i r o n problems. 

And subsequent t o c u t t i n g t h i s core we went back 

and s t a r t e d t o look a t some of the p e r f o r a t i o n s and found a 

l o t of i r o n oxides i n there t h a t were clogging p e r f o r a t i o n s 

and preventing some production of gas i n the r e because of 

the clogging of the p e r f o r a t i o n s . 

The other t h i n g we saw was the q u a l i t y of the 

seals. Here i n t h i s p a r t i c u l a r core you can see the 

shales. The shales are very t i g h t and provide very 

e x c e l l e n t seals between the sands i n here. So i n many 

cases one of the t h i n g s they d i d was go i n and do very 

b r o a d - i n t e r v a l f r a c s , and t h a t created problems because 

most of the f r a c f l u i d s would go t o the zones t h a t could 

take i t the eas i e s t . And so even though t h e r e was gas i n 

other zones, they may not have a c t u a l l y produced t h a t gas. 

So i t was k i n d of an eye-opener t o see what had 

been missed, l a r g e l y because of the lack of rock data. 

Q. (By Mr. Bruce) So t h a t enabled you t o look a t 

what problems there may be and help devise a program t o 

overcome those problems? 

A. That's c o r r e c t , and i n the — As y o u ' l l see l a t e r 

on i n the p r e s e n t a t i o n , t h a t helped us t o s t a r t t o develop 

s t r a t e g i e s of how t o improve production i n the f i e l d , which 

i s one of the reasons why I went t o t h a t f l a t EUR f o r the 
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l a s t 10 years, t o t r y t o come up w i t h , h o p e f u l l y , a more 

r e a l i s t i c number t h a t w i l l a c t u a l l y produce more out of 

i n d i v i d u a l w e l l s . 

When we s t a r t comparing p o r o s i t y t o p e r m e a b i l i t y 

— and t h i s i s out of t h a t core — the t h i n g t h a t r e a l l y 

stands out i s t h a t we're dealing w i t h very low 

p e r m e a b i l i t i e s . And i n f a c t , when I show you a summary of 

the rock p r o p e r t i e s f o r the Abo, we're r e a l l y a t the lower 

end of the p e r m e a b i l i t i e s t h a t we looked a t i n here. And 

very few of the p e r m e a b i l i t i e s a c t u a l l y get much above a 

t e n t h of a m i l l i d a r c y i n here. 

Q. Mr. Horn, the footage f i g u r e s up i n the upper 

l e f t , what do they r e f l e c t ? 

A. Those are the footages of the d i f f e r e n t sands 

t h a t were cut i n the core. And you can see the diamond, 

blue-colored sands. That's where a l o t of the b e t t e r 

p e r m e a b i l i t i e s are — i f you can c a l l them b e t t e r ; they're 

less than a m i l l i d a r c y i n there — but also some of the 

b e t t e r p o r o s i t i e s are out of t h a t sand. 

Now t h i s i s a summary of the Abo sandstone 

parameters. The depths come o f f of the s t r u c t u r e maps. 

The range of pay thickness i s d i r e c t l y o f f the 

i n d i v i d u a l logs. This i s a summary of a l l the i n d i v i d u a l 

logs, so the pay thickness ranges from f o u r t o 35 f e e t , 

w i t h an average of 22 f e e t . 
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I n doing the c a l c u l a t i o n s f o r the drainage areas, 

obviously you have t o use the i n d i v i d u a l w e l l s i n t h e r e . 

The ranges of p o r o s i t i e s again are also 

c a l c u l a t e d o f f of the i n d i v i d u a l logs, and those p o r o s i t i e s 

are done on i n d i v i d u a l w e l l s , and again t h a t helps cause 

some of the v a r i a t i o n you see i n the drainage areas. The 

average p o r o s i t y i s 15 percent. 

And again, I had t o go outside the area t o come jp!> 

up w i t h the p e r m e a b i l i t i e s . And many of these are v 

c a l c u l a t e d p e r m e a b i l i t i e s , but we saw a range of from .1 

m i l l i d a r c y t o 5 m i l l i d a r c i e s , w i t h an average of 2.3. And 

those, as you could see from the core, are probably k i n d of 

o p t i m i s t i c . But t h a t — being o p t i m i s t i c means t h a t when I 

c a l c u l a t e d the drainage areas on the estimated u l t i m a t e 

drainage areas, t h a t a c t u a l l y I was suggesting i t was 

d r a i n i n g a l a r g e r area than i n f a c t i t probably i s . 

Water s a t u r a t i o n s range from zero t o 4 0 percent. 

We used an average of 35 percent. 

Another f a c t o r t h a t w e ' l l get i n t o i s , the 

h o r i z o n t a l w e l l s — and I k i n d of threw t h i s s l i d e i n here 

t o j u s t give a b r i e f f e e l f o r what you're completing i n a 

v e r t i c a l w e l l , you're completing the sand r i g h t around t h a t 

v e r t i c a l w e l l , whereas i n a h o r i z o n t a l w e l l you're 

completing the length of the h o r i z o n t a l , and so you have 

much longer contact of the wellbore i n the sandstone, the 
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r e s e r v o i r sandstone, i n the h o r i z o n t a l w e l l . 

Q. Go back t o t h a t — 

A. Yeah. 

Q. — e x h i b i t f o r a minute. Just f o r i n f o r m a t i o n a l 

purposes, the bend i n the h o r i z o n t a l w e l l , approximately 

what i s the distance of t h a t bend? 

A. The distance from the v e r t i c a l t o the h o r i z o n t a l 

where you're going t o complete the w e l l i n p a r t depends on 

the r a t e of b u i l d of your curve out t o your h o r i z o n t a l . 

But i n the west Abo play i t ranges from 600 f e e t t o 700 

f e e t away from the v e r t i c a l wellbore or the surface 

l o c a t i o n . 

EXAMINER BROOKS: That's a l a t e r a l distance — 

THE WITNESS: Yes — 

EXAMINER BROOKS: — i n your curve? 

THE WITNESS: — yes. 

Q. (By Mr. Bruce) Go ahead, Mr. Horn. 

A. And you can see again, when you are d r i l l i n g a t a 

h o r i z o n t a l you have t h a t b u i l d i n t h e r e , and you don't 

r e a l l y complete the h o r i z o n t a l leg u n t i l you get out i n t o 

the r e s e r v o i r i t s e l f , and then you do a se r i e s of stage 

f r a c s a t d r i l l i n g breaks i n th e r e , and you can use smalle r -

s i z e f r a c s because you don't want t o f r a c out a zone i n 

th e r e , whereas i n a v e r t i c a l w e l l you get i n t o the 

r e s e r v o i r and you t r y t o get maximum f r a c lengths t o t r y t o 
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encompass a lar g e area of the r e s e r v o i r . 

The other t h i n g about the Abo i s t h a t i t 1 s a 

m u l t i p l e - p a y r e s e r v o i r . There are several d i f f e r e n t sand 

i n t e r v a l s . As we saw i n t h a t core, t h e r e were a t l e a s t 

t h r e e d i f f e r e n t sandstone i n t e r v a l s i n t h a t cored zone of 

the Abo. 

Here's another example from the South Four M i l e 

Draw Well where we have three main i n t e r v a l s i n the Abo. 

O r i g i n a l l y the idea was t h a t people would go i n and do a 

broad i n t e r v a l f r a c i n there and f r a c the whole t h i n g . One 

of the t h i n g s t h a t w e ' l l see i s , we're coming back and 

doing l i m i t e d - e n t r y r e - f r a c s i n t h i s area. 

Where we do have m u l t i p l e s and we s t i l l want t o 

do h o r i z o n t a l s , we always have the c a p a b i l i t y of coming 

back and doing m u l t i - l a t e r a l s out of a s i n g l e w e l l b o r e . 

And when we look a t a r e g i o n a l c r o s s - s e c t i o n 

across t h a t west Abo acreage, we can see t h a t even though 

you can be the s t r u c t u r a l l y highest p o i n t i n t h e r e , you 

have no r e s e r v o i r - q u a l i t y sands. Where you have gas 

crossover i s shown here i n the pink. 

But you can see the l a t e r a l c o n t i n u i t y of the 

sands i n here i s very i r r e g u l a r . And so the sandstone 

i n t e r v a l s t h a t you penetrate i n one w e l l w i l l be d i f f e r e n t 

than the sandstone i n t e r v a l s you penetrate i n a w e l l r i g h t 

next door t o i t . 
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So i t becomes imperative t o understand how t o go 

i n and complete these sandstones. As I mentioned, t h i s i s 

a good example of where they've done these l a r g e , broad-

i n t e r v a l f r a c s i n here, and sometimes w i t h good success but 

sometimes not w i t h such great success. We have very — you 

can see here, the very gentle dips from west t o east across 

the acreage. 

This i s the — a map of the t o t a l gas sandstones 

or gas-charges sandstones i n the Abo i n t h a t Pecos west 

area. And i n t h i s p a r t i c u l a r diagram — or map, isopach 

map, we can also see the drainage areas of the i n d i v i d u a l 

w e l l s . You can see some have very e x c e l l e n t areas of 

drainage, others have very poor areas of drainage, and p a r t 

of t h a t i s due t o the sandstone q u a l i t y . But the t h i n g 

t h a t r e a l l y stands out i n here i s t h a t two w e l l s per 160 

acres i s not adequately d r a i n i n g the Abo gas r e s e r v o i r i n 

t h i s West Pecos f i e l d area. 

Now we're going t o focus on two areas here and 

look a t i t i n more d e t a i l . One i s up i n here t o look a t 

the e f f e c t of h o r i z o n t a l w e l l s , and then down here i n the 

south i n the Cactus Federal area t o look a t the p o t e n t i a l 

of doing these S-location w e l l s . 

EXAMINER BROOKS: Okay, now you sa i d you could 

see the drainage areas of i n d i v i d u a l w e l l s on here. How 

are they depicted? 
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THE WITNESS: They're depicted by these pink 

areas surrounding the w e l l s . And a t t h i s scale i t ' s hard 

t o t e l l the d e t a i l s of t h a t . The next s l i d e i s going t o 

come i n and focus i n on t h a t northern area, r i g h t i n here, 

so you can see t h a t i n a l i t t l e more d e t a i l . 

Here's the example of t h a t northern area w i t h the 

two h o r i z o n t a l s t h a t have been d r i l l e d i n here, and the — 

here you have a case of 160 acres where you have two w e l l s 

i n t h e r e t h a t are not very adequately d r a i n i n g t h a t area i n 

t h e r e . 

Q. (By Mr. Bruce) And you're l o o k i n g a t Section 22, 

c o r r e c t ? 

A. Yes. And i n Section 15 and 22 here, the inner 

c i r c l e t h a t you see surrounding the w e l l s — the inner 

c i r c l e i s the drainage a t t h i s p o i n t i n time, based on the 

cumulative production from t h a t w e l l . I t ' s the area t h a t ' s 

been drained a t t h i s p o i n t i n time. 

By c a l c u l a t i n g the estimated u l t i m a t e recovery 

f o r t h a t w e l l , the outer area i s the u l t i m a t e drainage 

area. Some of the w e l l s are very near t o what th e y ' r e 

going t o d r a i n , based on the rock c h a r a c t e r i s t i c s of t h a t 

w e l l . Other w e l l s , such as t h i s w e l l which has f a i r l y 

l i t t l e cum, u l t i m a t e l y i s going t o d r a i n a much l a r g e r area 

i n t h e r e . A l i t t l e b e t t e r q u a l i t y sand. 

Q. And again, when you made your c a l c u l a t i o n s , 
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because of the — c e r t a i n f i g u r e s you used f o r 

p e r m e a b i l i t y , e t cetera, water s a t u r a t i o n , i n your 

e s t i m a t i o n the drainage t h a t you put f o r t h on t h i s map 

would probably be a c t u a l l y smaller than what i s represented 

on t h i s p l a t ? 

A. I t ' s more conservative than what probably i s the 

case. A c t u a l l y , the drainage area would s t a r t t o p u l l i n , 

because the p e r m e a b i l i t y i s a c t u a l l y q u i t e a b i t lower, 

based on our core i n f o r m a t i o n . 

Q. And as a r e s u l t , as you s t a t e d , two w e l l s per 160 

j u s t aren't adequately developing t h i s f i e l d ? 

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

Q. And another matter, does t h i s data a l s o support 

the request t o have a 3 3 0-foot setback r a t h e r than the 

c u r r e n t 660-foot setback from the q u a r t e r - s e c t i o n l i n e ? 

A. Yes, i t does. 

Q. Go ahead. 

A. And another important f a c t o r here t h a t we've 

t a l k e d about — or t a l k e d about i n the o b j e c t i v e s , was the 

e f f e c t of h o r i z o n t a l w e l l s i n here. And one of the 

requests t h a t had been made t o produce the h o r i z o n t a l w e l l 

i n Section 22 was t o shut down the other two w e l l s i n t h a t 

two-wells-per-160-acre area, and yet th e r e w i l l be no 

overlap and no drainage i n t e r f e r e n c e between those e x i s t i n g 

w e l l s and where those h o r i z o n t a l w e l l s are, even a t t h e i r 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

36 

estimated u l t i m a t e recoveries. 

And so I t h i n k t h i s p a r t i c u l a r s l i d e shows two 

t h i n g s . One i s the f a c t — the e f f e c t t h a t the h o r i z o n t a l 

w e l l s aren't going t o i n t e r f e r e — the e x i s t i n g h o r i z o n t a l 

w e l l s aren't going t o i n t e r f e r e w i t h the drainage of the 

surrounding v e r t i c a l w e l l s . And the second t h i n g I t h i n k 

i t shows f a i r l y w e l l i s t h a t the v e r t i c a l w e l l s of two 

w e l l s per 160 acres are not adequately d r a i n i n g the 

r e s e r v o i r , we don't have a very good e f f i c i e n c y of recovery 

i n t he r e s e r v o i r as i t stands r i g h t now w i t h those two 

w e l l s per 160 acres. 

Just t o i l l u s t r a t e t h a t a d i f f e r e n t way i s — 

adds on the thickness of the sands t h a t are encountered i n 

those w e l l s , and again we can see — the attempt i s t o 

place the h o r i z o n t a l w e l l s where we're going t o encounter 

and can d r i l l i n t o the t h i c k e s t r e s e r v o i r i n the area. And 

i f we take t h a t northern area here, one of the t h i n g s t h a t 

we do p r i o r t o the d r i l l i n g i s put together a we l l b o r e 

design t o t r y t o f i g u r e out where we're going t o be 

encountering the r e s e r v o i r . 

And also an important p o i n t i s the f a c t t h a t you 

don't get i n t o your r e s e r v o i r sandstone u n t i l you're 

between 600 and 700 f e e t away from the v e r t i c a l surface 

l o c a t i o n of the w e l l . 

The second area i s t o move south down t o the 
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Cactus Federal area, where we have the high topography. 

One of the t h i n g s we want t o do i s be able t o capture the 

gas from the main Abo sandstone r e s e r v o i r i n t h a t are, but 

minimize the surface damage because of the topography and 

the a rchaeological problems i n t h a t area. 

The next two s l i d e s give a f e e l f o r t h a t area. 

The blue l i n e i n here — u l t i m a t e l y I ' l l show you a cross-

s e c t i o n through three e x i s t i n g w e l l s t h a t give you a f e e l 

f o r the sandstones t h a t we w i l l be d r i l l i n g f o r i n t h a t 

area. What you see here i s the Tanner — the Tanner fee 

surface l o c a t i o n , w i t h the idea of d r i l l i n g a number of S 

l o c a t i o n s out from there t o t r y t o capture the gas, plu s 

one h o r i z o n t a l , and again t o t r y t o stay away from any 

i n t e r f e r e n c e f o r any a l r e a d y - e x i s t i n g v e r t i c a l w e l l . 

This i s the drainage area of the Tanner fee w e l l 

r i g h t now, but we w i l l be going v e r t i c a l over i n these 

areas here, so we w i l l be w e l l away from the drainage area 

of t h a t surface pad i n there. 

And we showed you t h i s example when Jim Schultz 

was t a l k i n g about why we're looking a t these already-

e x i s t i n g pads and already-permitted surface l o c a t i o n s . We 

have t o permit these other l o c a t i o n s out here, but we can 

d r i l l them o f f of here. We already have an e x i s t i n g 

p i p e l i n e t o t h a t w e l l — t h a t pad, and so we could be 

b r i n g i n g t h a t gas t o t h a t s i n g l e pad w i t h o u t having t o 
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b u i l d a d d i t i o n a l p i p e l i n e and causing f u r t h e r d i s r u p t i o n a t 

the surface. 

So we're t r y i n g t o m i t i g a t e the surface damage i n 

p a r t s of the f i e l d where there are concerns from the 

standpoint of archaeology or surface topography. 

And t h i s i s j u s t a l i t t l e diagram t o help you 

v i s u a l i z e the three dimensions, what we're d i s c u s s i n g , and 

w e ' l l be using these deviated holes, but not encountering 

the sandstone u n t i l we get back t o a v e r t i c a l . That's why 

i t ' s c a l l e d S, because you s t a r t v e r t i c a l , go out a t an 

angle, and then come back down v e r t i c a l . And also show the 

s i n g l e h o r i z o n t a l t h a t w i l l come out of t h a t . 

Now we can monitor each w e l l i n d i v i d u a l l y . We'll 

have separate gas-metering systems so t h a t from the 

standpoint of f i g u r i n g who's owed what money f o r each w e l l , 

y o u ' l l have a separate meter f o r each w e l l a t t h a t l o c a t i o n 

t h e r e . So t h a t ' s not going t o be a problem. 

And t h i s i s t h a t cross-section I mentioned, 

showing from northwest t o southeast, the f a c t t h a t you have 

a very t h i c k gas chart sandstone i n t h a t area. And w i t h 

the surface topography problems plus the a r c h e o l o g i c a l 

problems, we wouldn't r e a l l y have a good way t o capture a l l 

t h a t gas w i t h o u t doing t h i s type of an approach. 

Just a couple of sundry s l i d e s , I'm about 

f i n i s h e d here. 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

39 

I n the McKay acreage i n the Abo area t h e r e are 

162 w e l l s t h a t have been completed. 149 are on l i n e . 13 

of those w e l l s are i n the eastern acreage and not i n t h i s 

western acreage, so t h a t number goes down t o 149 w e l l s t h a t 

have been completed and 13 6 i n the western acreage. 

There's already over 80 miles of p i p e l i n e w i t h 

two compressors and s i x boosters i n the area. We're t r y i n g 

t o minimize the amount of more surface d i s r u p t i o n as we 

d r i l l more w e l l s i n there by using these lower surface 

areas. 

From what we've found so f a r , we've been 

r e p a i r i n g and increasing the e f f i c i e n c y of the g a t h e r i n g 

system. We found t h a t we could go i n and clean some of the 

p e r f o r a t i o n s and increase production. 

We've been i n the process of s t a r t i n g t o 

recomplete under-performing w e l l s where we've done these 

b r o a d - i n t e r v a l f r a c s i n the past, and come back and do 

l i m i t e d - e n t r y f r a c s . 

They're i n a d r i l l i n g program a t the present time 

t o improve gas recovery. 

And one of the t h i n g s we're requesting today i s 

t o increase t o f o u r w e l l s per 160 acres, t o increase the 

e f f i c i e n c y i n the gas recovery. 

From a completion standpoint we've found t h a t the 

l i m i t e d - e n t r y f r a c s i n the multiple-sandstone r e s e r v o i r s 
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are more e f f i c i e n t i n improving production. 

We're going back i n and r e - f r a c ' i n g some of those 

i n t e r v a l s t h a t were bypassed i n the past. 

We're doing staged f r a c s along the h o r i z o n t a l 

legs, when we get t o t h a t . 

And then u l t i m a t e l y we probably w i l l come back t o 

you and t a l k about d r i l l i n g p a r a l l e l h o r i z o n t a l s and then 

coming back and doing simultaneous stage f r a c s of those 

h o r i z o n t a l legs t o t r y t o get c r o s s - l i n k i n g between t h e r e . 

But t h a t ' s f o r the f u t u r e . 

EXAMINER BROOKS: Okay, what do you mean by 

l i m i t e d - e n t r y fracs? 

THE WITNESS: Okay, instead of going i n and 

p e r f o r a t i n g and f r a c ' i n g a r e a l broad i n t e r v a l across three 

or f o u r sands a t one time, l i m i t e d e n t r y you set a s e r i e s 

of b ridge plugs, and you s t a r t w i t h your lowest porous 

sand, do a l i m i t e d e n t r y i n t o t h a t sand, f r a c t h a t , get 

t h a t producing, then go t o the next one and go t o the next 

one, each one i n d i v i d u a l l y , instead of a b i g , broad 

i n t e r v a l a l l a t once. 

EXAMINER BROOKS: Okay, and what do you mean by 

staged fracs? 

THE WITNESS: Staged f r a c s , you're going i n — 

when you're d r i l l i n g your h o r i z o n t a l s , oftentimes y o u ' l l 

get d r i l l i n g breaks where y o u ' l l get k i c k s . And so what 
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you do i s , you set — e s s e n t i a l l y doing the same t h i n g , 

you're s e t t i n g a bridge plug and you're s t a g i n g a f r a c 

along one d r i l l i n g break. Then you come and do the next 

one, and so on. 

EXAMINER BROOKS: And t h a t ' s what you've got 

i l l u s t r a t e d back here on some of these cartoons? 

THE WITNESS: Yes, t h a t ' s c o r r e c t . 

EXAMINER BROOKS: Okay, go ahead. 

Q. (By Mr. Bruce) And what are your conclusions, 

Mr. Horn? 

A. E s s e n t i a l l y what we've found i s t h a t t he two 

w e l l s per 160 acres do not adequately d r a i n the gas i n the 

Abo r e s e r v o i r , so we're requesting an increase t o fo u r 

w e l l s per 160 acres t h a t would more e f f i c i e n t l y recover the 

gas from the Abo sandstone r e s e r v o i r s , and we're l o o k i n g a t 

doing m u l t i p l e w e l l s from a s i n g l e pad t o reduce surface 

disturbance. 

Q. I n your opinion i s the increased d e n s i t y 

requested by McKay O i l E s s e n t i a l t o the f u r t h e r development 

of t h i s pool? 

A. I t h i n k i t ' s very important t o the f u r t h e r 

development, t o more e f f i c i e n t l y recover the gas from the 

Abo sandstone r e s e r v o i r s . 

Q. Was E x h i b i t 1 the p r e s e n t a t i o n prepared by you? 

A. Yes, i t i s . 
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Q. And i n your opinion i s the g r a n t i n g of t h i s 

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

prev e n t i o n of waste? 

A. Yes, i t i s . 

MR. BRUCE: Mr. Examiner, I ' d move the admission 

of McKay E x h i b i t 1. 

EXAMINER BROOKS: E x h i b i t 1 i s admitted. 

MR. BRUCE: I have no f u r t h e r questions of the 

witness. 

EXAMINER BROOKS: Okay. Well, I — the questions 

t h a t I have asked cover most of the concerns t h a t I have a t 

t h i s p o i n t . I t h i n k I ' l l t u r n i t over t o Mr. Jones. 

EXAMINATION 

BY EXAMINER JONES: 

Q. Dr. Horn, the — what was the o r i g i n a l pressure 

i n the Abo r e s e r v o i r , and how has i t changed over the 

years? 

A. Strangely enough, i n t h i s West Pecos area the 

o r i g i n a l pressure i s about 1100 pounds, based on some work 

t h a t Broadhead had o r i g i n a l l y done, had completed i n t h i s 

area. I t ' s s t i l l about 1000 pounds, so there's been l i t t l e 

or no change i n the r e s e r v o i r pressure. 

Q. I n order t o determine the pressure out t h e r e , how 

long would you have t o run a pr e s s u r e - t r a n s i e n t t e s t ? 

A. I t depends on who you t a l k t o . I'm s o r r y , I 
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don't mean t o be f l i p i n t h a t answer. I n a normal 

r e s e r v o i r , a 48-hour pressure buildup t e s t would be one of 

the standards t h a t you would use. I n such a t i g h t 

r e s e r v o i r y o u ' l l get answers up t o , You need t o shut i t i n 

f o r a month. 

Q. Okay. 

A. So I mean, i t — t h a t ' s the k i n d of range t h a t 

you're l o o k i n g a t . 

Q. Okay. 

A. And since nobody's r e a l l y done t h a t i n t h i s 

area — 

Q. Oh, okay. 

A. — I — yeah, t h a t ' s a — I mean, they've done a 

48-hour t e s t , but nobody's shut i t i n f o r 3 0 — you know, 

30 days and checked the pressure buildup. 

Q. Okay. 

A. So there i s n ' t a good answer a t t h i s time. 

Q. Okay, t h a t ' s what I k i n d of thought you might 

say, but the — so these are — the p e r m e a b i l i t y you were 

t a l k i n g about when you said i t was 2.3, t h a t would be an 

a r i t h m e t i c average — 

A. Yes. 

Q. — of the e x i s t i n g p o i n t s — 

A. Yes. 

Q. — and not some ki n d of a abnormal geometric 
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average? That would be lower than t h a t , probably, wouldn't 

i t ? 

A. Yes. I n f a c t , I — and I don't want t o take from 

Charles Sanders* testimony, but i n discussions we had 

yesterday h i s c a l c u l a t i o n s came out t o 1.8. 

Q. Okay. 

A. And I mean, I'm t a k i n g away from what he's going 

t o say. 

Q. Okay. I t sounds l i k e you're r e a l knowledgeable 

about engineering and everything, so I guess I ' l l w a i t on 

some of those. But you're — the Abo r e s e r v o i r , i s i t 

a l t e r n a t i n g sands and shales? 

A. Yes. 

Q. So what k i n d of environment would t h a t have been 

set down in? 

A. The work t h a t Broadhead d i d i n here was 

e x c e l l e n t , and he's b a s i c a l l y showing a f l u v i a l - d o m i n a t e d , 

braided d e l t a b u i l d i n g out from the northwest t o the 

southeast. I bel i e v e t h a t he was c o r r e c t i n t h a t . 

I n the i n d i v i d u a l sand, i n the core what you see 

i s high-energy, f l a s h y discharge-type of sands i n the lower 

p a r t of the sand, g i v i n g way t o burrowing i n the upper 

p a r t , suggesting t h a t t h i s discharges out and then — i n t o 

the marine environment, and then the marine waters come 

back over the top and the burrowing organisms come i n i n 
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the upper p a r t . So I have no disagreement w i t h Broadhead's 

o r i g i n a l i n t e r p r e t a t i o n i n t h i s area. 

Q. I s the r e s e r v o i r p r e t t y f r a c t u r e d ? And what 

d i r e c t i o n would the f r a c t u r e s be? 

A. That's a $64 question. I suspect they are. Do I 

know they are? No, I don't. There has not been the k i n d 

of remote sensing work t h a t would be necessary t o do t h a t . 

Seismic i n the area has not been u t i l i z e d , because there's 

a l o t of d i s s o l u t i o n t h a t occurs i n the shallower p a r t of 

the s e c t i o n , which absorbs the energy from the seismic. So 

you get very l i t t l e i n the way of seismic r e f l e c t o r s i n 

here t o be able t o p i c k out t h i n g s l i k e block movements of 

the basement and f a u l t s and t h a t . 

So you're l i m i t e d t o the d r i l l i n g data. And 

where you have a change i n dip s l i g h t l y , i s t h a t because of 

a f a u l t or i s t h a t j u s t because i t draped over some 

basement feature? You can i n t e r p r e t i t e i t h e r way and be 

j u s t as l i k e l y c o r r e c t . 

Could i t be improved? Yes, we could f l y a h i g h -

r e s o l u t i o n aeromagnetic survey over the area, and from t h a t 

you could s t a r t t o begin t o pic k up the f r a c t u r e 

o r i e n t a t i o n s . Then you'd have t o come back and u l t i m a t e l y 

compare your production t o what you were seeing from 

f r a c t u r e trends t o t r y t o determine which ones were open 

and which ones were closed i n the r e , because obviously some 
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of them are going t o be closed. 

There has also been reported shear movement i n 

t h i s area, and o f f of the shears which might themselves be 

t i g h t f r a c t u r e s you get Reidels t h a t come o f f a t about a 

3 0-degree angle t h a t tend t o be open, and those might be 

areas of higher production due t o the f r a c t u r e i n t e n s i t y . 

At t h i s p o i n t i n time we don't know. Hopefully i n the 

f u t u r e w e ' l l have a b e t t e r idea. 

Q. Where's the g r a n i t e out here? How — 

A. The depth t o g r a n i t e goes from r i g h t around 3 000 

f e e t i n the extreme eastern, northeastern p a r t of the area, 

and i f we go over a l l the way t o the eastern acreage t h a t 

McKay has, i t ' s down below 5000 f e e t . So you're coming o f f 

of the Pedernal u p l i f t i n t h a t area, and t h a t ' s probably 

the u l t i m a t e source of the sands i n the Abo. 

Q. Okay. How deep i s the — I mean, what's the 

bottom sedimentary rock i n t h i s area? Just going down 

through the M i s s i s s i p p i a n and then h i t g r a n i t e , i s t h a t 

what you're saying? 

A. I doubt there's any M i s s i s s i p p i a n i n t h i s area. 

I t h i n k you're too f a r up on the northwest s h e l f . There's 

questionably — maybe some Wolfcamp carbonates get i n t o the 

eastern p a r t of the area, but whether they get a l l the way 

t o the west Abo area I'm not sure. There are i n places 

evidences of g r a n i t e wash, r i g h t on top of the g r a n i t e 
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i t s e l f , and there seems t o be s i g n i f i c a n t topography on the 

g r a n i t e . 

Q. But these w e l l s — you're not l o o k i n g a t any 

zones above or below the Abo, you're j u s t t a l k i n g about Abo 

today? 

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

Q. You're not looking a t the need t o downhole 

commingle some v e r t i c a l w e l l s , even though you might d r i l l 

them on some strange — or d i f f e r e n t , I should say — 

spacing? You won't need t h a t out here, y o u ' l l j u s t need 

the Abo; i s t h a t r i g h t ? 

A. That's what we're t a l k i n g about today. 

Q. Okay. And the h o r i z o n t a l w e l l s , as f a r as the 

d i r e c t i o n you would d r i l l them, since you r e a l l y don't — 

Now the f r a c t u r e o r i e n t a t i o n i d e n t i f i c a t i o n i n using the 

surface seismic now has come along i n recent years. Have 

you guys used t h a t out here? Has any of the operators used 

i t t o determine the d i r e c t i o n t h a t these a r t i f i c i a l — 

these f r a c t u r e s are going? 

A. Are you r e f e r r i n g t o d i p o l e sonics — 

Q. No, a c t u a l l y — 

A. — or d i p o l e tomology? 

Q. — a c t u a l l y the surface where you f r a c — you 

a r t i f i c i a l l y h y d r a u l i c a l l y f r a c t u r e a w e l l , and you use 

these — 
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A. Oh, surface monitoring of the — 

Q. — which way i t goes, yeah. 

A. Yeah, t h a t has not been done out here. 

Q. So how do you know which d i r e c t i o n t o put your 

h o r i z o n t a l wells? 

A. That's a good question r i g h t now. 

Q. Okay. 

A. I don't know t h a t we have a r e a l good answer f o r 

you, other than Broadhead chose a s e r i e s of northeast shear 

systems i n here — 

Q. Okay. 

A. — and i f we look a t the United States as a 

whole, or North America as a whole, t h e r e tends t o be a 

northeast system and a northwest system. I suspect there 

i s a s i g n i f i c a n t northwest system. I s i t open? I don't 

know. But there's probably a northwest and a northeast 

system, and there are probably Reidels i f you have shear 

movements i n here. 

Q. Okay. But you want the c a p a b i l i t y i n t h i s order, 

requested order, t o do h o r i z o n t a l or v e r t i c a l wells? You 

guys are not committing t o do h o r i z o n t a l s ? 

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

Q. And t h a t ' s because you r e a l l y don't know e x a c t l y 

how w e l l they're going t o do i n c e r t a i n areas? 

A. The h o r i z o n t a l s a t t h i s p o i n t i n time are s t i l l a 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

49 

b i t experimental, and one of the t h i n g s t h a t w i l l be done 

i n the f u t u r e i s t o acquire other remote-sensing techniques 

l i k e aeromagnetics t o t r y t o help i n determining the 

optimum d i r e c t i o n s . 

The other p a r t t h a t s t i l l needs t o be done, t h a t 

we haven't completed i s , are there o r i e n t a t i o n s of b e t t e r -

producing w e l l s t h a t might be r e l a t e d t o f r a c t u r e systems 

i n t h e r e t h a t would also help t o i d e n t i f y t h a t . 

Q. Speaking of t h a t , i n a l o t of systems t h a t have a 

l o t of heterogeneity you might d r i l l 10 w e l l s , and one w e l l 

would pay out a l l the r e s t of them, you know, because i t 

j u s t happened t o h i t t h a t b i g f r a c t u r e . Well, by d r i l l i n g 

some of your w e l l s and not maintaining a r u l e t h a t you have 

t o d r i l l one i n every quarter, are you g i v i n g up some of 

your s t a t i s t i c a l data-gathering here, or chances of even 

h i t t i n g t h a t f r a c t u r e ? 

A. I can't say unequivocally, but I t h i n k there's 

been enough of d r i l l i n g already t h a t i f you had the sweet-

spot w e l l t h a t h i t the open f r a c t u r e , i t probably would 

have been found a t t h i s time. 

That's not t o say, though, t h a t t h e r e s t i l l 

a r en't open f r a c t u r e s , they j u s t may not be the g l o r y hole, 

so t o speak, where you're going t o d r a i n a huge area i n 

th e r e . 

Q. And you were t a l k i n g — one l a s t question — 
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meters i n s i d e w e l l s , or are you t a l k i n g about surface 

meters? 

A. No, no, surface, because we're t a l k i n g about 

d r i l l i n g o f f a s i n g l e pad. We're not d r i l l i n g one w e l l 

w i t h a l l these — 

Q. Not m u l t i p l e l a t e r a l s ? 

A. No, i t ' s a s e r i e s of j u s t moving the r i g 

s l i g h t l y — 

Q. Okay. 

A. — so t h a t you have a d i f f e r e n t meter a t the 

surface f o r each of those w e l l s . 

Q. And you can a f f o r d t o do t h a t , r a t h e r than j u s t 

g e t t i n g some k i n d of a u n i t i z a t i o n agreement or something 

where you j u s t d r i l l m u l t i - l a t e r a l s ? 

A. I n the — i n analyzing the i n i t i a l costs of 

g e t t i n g d i f f e r e n t surface l o c a t i o n s and d i f f e r e n t surface 

pads, going through a l l the archaeology, going through a l l 

the exceptions t h a t have t o be completed, t o even hope t o 

get t h a t , i t ' s probably less expensive. 

And then add the gathering system savings onto 

i t , we f e e l t h a t i t w i l l be economic. 

Q. Okay. 

A. Can you guarantee i t ? No. 

EXAMINER JONES: Okay. Well, thanks a l o t . 
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THE WITNESS: Sure. 

EXAMINATION 

BY EXAMINER BROOKS: 

Q. So you're a c t u a l l y d r i l l i n g a d i f f e r e n t hole from 

the surface f o r each of your l a t e r a l s ? 

A. Yes. 

EXAMINER BROOKS: Okay, t h a t ' s a l l . Thank you. 

THE WITNESS: Thank you. 

EXAMINER JONES: Nice p r e s e n t a t i o n . 

EXAMINER BROOKS: You may c a l l your next witness. 

MR. BRUCE: C a l l Mr. Sanders t o the stand. 

CHARLES W. SANDERS, 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn upon 

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. BRUCE: 

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

A. Charles W i l l i a m Sanders. 

Q. And where do you reside? 

A. Albuquerque, New Mexico. 

Q. What i s your profession? 

A. I'm a petroleum engineer. 

Q. Have you pre 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 

as a petroleum engineer? 

A. Yes, I have. 
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Q. And were your c r e d e n t i a l s as an expert accepted 

as a matter of record? 

A. Yes, s i r . 

Q. And do you have a number of years' experience i n 

the Pecos Slope-Abo f i e l d ? 

A. Yes, since about 1980. 

Q. Okay, and so you are f a m i l i a r w i t h engineering 

matters r e l a t e d t o the West Pecos Slope-Abo? 

A. Yes, s i r . 

MR. BRUCE: Mr. Examiner, I tender Mr. Sanders as 

an expert petroleum engineer. 

EXAMINER BROOKS: So q u a l i f i e d . 

Q. (By Mr. Bruce) Mr. Sanders, why don't you s t a r t 

o f f w i t h your experience i n the Pecos Slope-Abo? When d i d 

t h a t begin and who were you working f o r a t the time? 

A. Well, I was an operator i n a company by the name 

of Sanders Petroleum Corporation, of which — 

Q. And were you a p r i n c i p a l of t h a t company? 

A. — of which Mr. McKay was a pa r t n e r . 

Q. Okay. 

A. And he asked me t o be the operator f o r h i s new 

acreage a c q u i s i t i o n i n the East Pecos Slope-Abo. 

Q. And what year was that? 

A. 1980. I t h i n k we d i d n ' t get a c t u a l l y s t a r t e d 

t i l l 1981, w i t h the d r i l l i n g . 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

53 

Q. And were you responsible f o r a number of w e l l s 

d r i l l e d i n the East Pecos Slope-Abo? 

A. We d r i l l e d around 10 or 11 w e l l s t h e r e . 

Q. Okay. And then when d i d you move over t o the 

West Pecos Slope Abo? 

A. 1985. 

Q. Now you said McKay O i l Corp. was the operator 

d r i l l i n g those w e l l s . Did Sanders Petroleum Corp. serve as 

the d r i l l i n g and completion consultant? 

A. On the east side, Sanders Petroleum was the 

operator. Mr. McKay got set up w i t h h i s insurance and a l l 

as an operator, and he began our d r i l l i n g campaign on the 

West Pecos Slope-Abo as McKay O i l , and I was working f o r 

him as a consultant. 

Q. Okay, what type of work d i d you do f o r him? 

A. I n the beginning, I designed the d r i l l i n g 

o p erations, the completion procedures, the f r a c jobs and 

a l l t h a t . 

Q. Now were the West Pecos Slope-Abo w e l l s i n i t i a l l y 

completed the same way as i n the East Pecos Slope? 

A. Very much the same. We u s u a l l y used a 3 0-pound 

l i n e a r g e l or a 30-pound c r o s s l i n k e d g e l . I f the pay zone 

would stand the pressure, of course, the t h i c k e r 

c r o s s l i n k e d g e l would generate more pressure. And i f your 

zone was w e l l developed enough t o where you could use t h a t 
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you would get a wider f r a c t u r e , a more e f f i c i e n t f r a c t u r e 

w i t h o u t breaking out of the zone. 

Of course, t h a t was our primary c o n s i d e r a t i o n . 

We always patterned our g e l — sometimes we used even a 2 0-

pound l i n e a r g e l i f we had a very t i g h t zone t o t r e a t . So 

the amount of f r i c t i o n a l r e s i s t a n c e , of course, was a prime 

f a c t o r because we knew what the f r a c - o u t pressure would be, 

and we always stayed below t h a t f r a c - o u t pressure. So the 

p a r t i c u l a r zone t h a t we were f r a c ' i n g would be l i m i t e d t o 

the zone t h a t we were p u t t i n g our money i n . 

Q. Now a f t e r the i n i t i a l w e l l s were d r i l l e d by McKay 

O i l i n the West Pecos Slope-Abo, d i d you do an engineering 

study i n those wells? 

A. Yes, s i r , t h a t — He had d r i l l e d a number of 

w e l l s before I d i d the study. Now t h i s study was i n 

connection w i t h a new d r i l l i n g program t h a t he had s t a r t e d , 

and about 17 w e l l s had been d r i l l e d , and he asked me t o do 

a study on how these w e l l s were performing and how they 

would r e s u l t i n estimated u l t i m a t e r e c o v e r i e s . 

Q. And what types of numbers d i d you have f o r these 

wells? 

A. Well, i t was p r e t t y d i s a p p o i n t i n g i n some ways. 

We had a l l the way from 3000 MCF t o t a l u l t i m a t e recovery up 

t o 759,000 MCF. The average f o r the 17 w e l l s was 116,000 

MCF per w e l l . So — And only three of the w e l l s c a l c u l a t e d 
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over 100,000 MCF recovery per w e l l , and nine of the w e l l s 

c a l c u l a t e d less 50,000 MCF per w e l l . 

Q. And d i d the r e s u l t s of your study then r e s u l t i n 

f u r t h e r d r i l l i n g , but d i f f e r e n c e s i n how you were d r i l l i n g 

and completing the w e l l s i n the fut u r e ? 

A. I t h i n k the study had helped us t o be very 

c a r e f u l i n u t i l i z i n g our r e g i o n a l maps t h a t we had made on 

p o r o s i t y f e e t of pay, p e r m e a b i l i t y f e e t of pay and so f o r t h 

where we had a l l t h a t contoured. And we t r i e d t o stay and 

d r i l l w i t h i n those trends. Of course i t d i d n ' t always work 

out t h a t way, because we had a l o t of heterogeneity t h e r e , 

the l i t t l e channels p e t e r i n g out and not being continuous 

when we had hoped they would be continuous. 

Q. So you agree w i t h Mr. Horn t h a t many of the zones 

are discontinuous from w e l l t o well? 

A. Yes. 

Q. And t h a t the p e r m e a b i l i t y i n t h i s area i s q u i t e 

low? 

A. Quite low, yes. 

Q. And when you're looking a t these w e l l s and t h e i r 

drainage areas, do you ge n e r a l l y agree w i t h Mr. Horn's 

f i g u r e s t h a t he j u s t presented a wh i l e ago? 

A. That what? 

Q. About h i s drainage figures? Do you — 

A. Yes, yes. I see the same spread, you know, the 
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small c i r c l e s and the b i g c i r c l e s , and you have a p a t t e r n , 

a v a r i a t i o n t h e r e , t h a t we saw i n t h i s e a r l y study. 

Q. And so you would agree w i t h Mr. Horn t h a t more 

than two w e l l s per w e l l u n i t are necessary t o adequately 

d r a i n the r e s e r v o i r i n t h i s area? 

A. Yes, s i r . I don't t h i n k you can adequately 

d r a i n , d r i l l i n g w i t h the p a t t e r n t h a t we're now using. 

Q. I n your opinion i s the g r a n t i n g of t h i s 

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

prev e n t i o n of waste? 

A. Yes, s i r . 

MR. BRUCE: Mr. Examiner, t h a t ' s a l l t he 

questions I have of t h i s witness. 

EXAMINER BROOKS: Thank you. 

Again, I t h i n k I ' l l defer t o Mr. Jones. 

EXAMINER JONES: Okay, I ' l l be b r i e f t h i s time, I 

promise. 

EXAMINATION 

BY EXAMINER JONES: 

Q. Mr. Sanders, so i f you were l o o k i n g a t the 

d i f f e r e n c e between v o l u m e t r i c a l l y c a l c u l a t e d reserves on 

each w e l l and the decline analysis reserves on each w e l l , 

do you see a need t o i n f i l l d r i l l ? 

A. Yes, s i r . 

Q. Okay. 
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A. On my studies I used — I always use the d e c l i n e -

curve method. 

Q. Okay, I noticed you've got some r e a l low numbers. 

A. Yes. 

Q. Now you d i d n ' t do a volumetric study, j u s t the — 

Dr. Horn showed us one, I guess, t h a t — h i s bubbles would 

be your volumetric? 

A. Yes. No, I d i d n ' t go t h a t f a r . 

Q. Okay. Now i f — since you guys toge t h e r , t he 

team, have done t h a t , does t h i s show t h a t t h i s area has 

p r e f e r e n t i a l need f o r more w e l l s versus other areas i n the 

Pecos Slope? 

A. Yes, s i r , i t ' s t i g h t e r , the sands are t i g h t e r . 

The sand grains are smaller, which r e s u l t s i n lower 

p e r m e a b i l i t y , so there's a great c o n t r a s t between the east 

Abo slope and the west Abo slope. The more s i l t y m a t e r i a l 

and f i n e r the g r a i n s , of course, w i l l show up both on your 

neutron d e n s i t y p o r o s i t y l o g and on your r e s i s t i v i t y l o g . 

And I d i d a l o t of my p e r m e a b i l i t y d e t e r m i n a t i o n using 

those f o u r logs, i n a d d i t i o n t o the f l o w t e s t s and the AOFs 

t h a t we had taken, we could determine the o r i g i n a l 

e f f e c t i v e p e r m e a b i l i t y and how much t h a t would increase 

over the n a t u r a l p e r m e a b i l i t y . 

Q. Okay, t h a t ' s — I t sounds l i k e t h a t ' s your 

argument, and i t * s a good argument. 
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The gathering pressures out t h e r e , are you 

f a m i l i a r w i t h those as r e l a t e d t o the west Pecos slope 

versus the eastern side? Are they any — 

A. The surface gathering pressures? 

Q. Yeah, surface gathering. 

A. Quite a b i t of d i f f e r e n c e . A good example would 

be on our Number 1 w e l l on the east slope, the Samedan 

Number 2. We had not pump s t a t i o n s , compressor s t a t i o n s or 

anything i n there a t t h a t time. Transwestern had j u s t l a i d 

a l i n e through t h e r e , so we t i e d i n d i r e c t l y t o t h e i r 600 

p . s . i . l i n e , and t h a t w e l l paid out i n 43 days, so we had 

some p r e t t y good surface pressures t h e r e . 

Q. I t sounds l i k e i t . 

A. My p o i n t i s , we were bucking a t e r r i f i c p i p e l i n e 

pressure. 

Q. These h o r i z o n t a l w e l l s , what d i r e c t i o n would you 

d r i l l them i n , or would i t j u s t depend on the area, which 

area? 

A. Yes, s i r , i t would. I have not been i n v o l v e d i n 

t h a t , I've merely seen the studies. Since Rock Resources 

took over, they have done a l l of the studying here. And I 

have seen the r e p o r t s and I f u l l y agree t h a t — w i t h John's 

r e p o r t , t h a t a d d i t i o n a l study needs t o be made t o determine 

which d i r e c t i o n t o d r i l l , because i f you're going t o f r a c , 

of course, you want your d i r e c t i o n and your — w i t h your 
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f r a c t u r e . 

Q. So you're d r i l l i n g d i f f i c u l t y i s sometimes 

r e l a t e d t o the d i r e c t i o n you d r i l l a l s o ; i s t h a t c o r r e c t ? 

I mean, how — I s i t not going t o be a problem t o d r i l l 

h o r i z o n t a l s out here? 

A. Well, they're doing p r e t t y good so f a r . I n f a c t , 

b e t t e r than I thought because, you know, I'm an o l d 

v e r t i c a l man myself — 

Q. Okay. 

A. — a v e r t i c a l o l d man, and I've only d r i l l e d two 

deviated w e l l s i n my l i f e . So I'm not an expert i n t h a t 

f i e l d . 

Q. Okay. Speaking of t h a t , the v e r t i c a l w e l l s , the 

f r a c t u r i n g of the v e r t i c a l w e l l s , d i d you do staged f r a c s 

out t h e r e , or down-the-casing staged f r a c s , or how — how 

would you change t h a t i n the f u t u r e , or would you do the 

same thing? 

A. We d i d stages f r a c s , e s p e c i a l l y where we had, 

say, one good zone below and another good zone above, or 

maybe the r e were two zones above. We'd f r a c the lower one, 

set a bridge plug, then f r a c the upper zone. I f we had a 

number of d i f f e r e n t zones, we'd use l i m i t e d e n t r y . Whereas 

the b e t t e r zones would have fewer p e r f o r a t i o n s , the weak — 

or the poorer zones, w i t h the higher r e s i s t a n c e t o f l o w , 

we'd put a l o t of p e r f o r a t i o n s i n them. And of course 
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t h a t ' s a l l done a u t o m a t i c a l l y w i t h a l i m i t e d - e n t r y program 

t h a t we own — 

Q. Okay. 

A. — t h a t would c a l c u l a t e a l l t h a t f o r us. Try t o 

get the same reach w i t h each zone. But i f you don't do 

t h a t and you j u s t f r a c everything a t once, a l l your f r a c i s 

going t o go t o the best zone — 

Q. Okay. 

A. — and your weaker zones, your poorer zones, w i l l 

not get much of the f r a c , i f any. 

Q. Were you able t o f r a c down casing and j u s t set a 

more capable wellhead on your w e l l , f r a c down casing? 

A. Yes, s i r , we ge n e r a l l y f r a c r i g h t s t r a i g h t down 

the casing. 

Q. What pressures d i d you — was you breaking down? 

You s a i d you knew the pressures. Did i t j u s t depend on the 

area where you were a t — 

A. I t would — 

Q. — as f a r as height growth? 

A. I t would vary. Usually 300 or 400 pounds higher 

than what the f r a c t u r e pressure would be, because the 

cement sheath and a l l t h a t , you've got t o break through a l l 

t h a t . And your p e r f o r a t i o n nodes are f u l l of f i n e 

p a r t i c l e s , and gene r a l l y we have t o go 300 or 400 p . s . i . 

higher than what we would expect. 
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And on a number of w e l l s we've had t o spot the 

a c i d and leave them set on the p e r f o r a t i o n s o v e r n i g h t 

before we could even break them down. 

Q. Oh. 

A. Come back the next morning and the w e l l would be 

on a vacuum, and then we would continue, f u r t h e r f r a c . 

Q. Were you going f o r long f r a c lengths, or were you 

going f o r wide-propped short fracs? 

A. The optimum, j u s t by going by what the program 

would t e l l us, you get more and more f a l l o u t of your sands, 

the f u r t h e r out you go. And about the optimum i s around 

800, 900 f e e t . I f you t r y t o go f u r t h e r than t h a t y o u ' l l 

be pumping f l u i d , but a l l the sand w i l l be f a l l i n g out and 

you won't get proppant out t h a t f a r . 

Q. 900 f e e t f r a c lengths? 

A. 800, 900 f e e t . 

Q. 800, 900. 

A. 800 t o 900. 

Q. Have you studied the Jones f i e l d up i n Wyoming? 

Do you know i f t h i s i s anywhere s i m i l a r t o t h a t ? 

A. The Jones f i e l d ? No, s i r . I've f r a c ' d w e l l s i n 

the K i t t y f i e l d , but t h a t ' s i n the o l d days when we f r a c ' d 

e v e r y t h i n g w i t h seat-of-the-pants technology. 

EXAMINER JONES: I t sounds l i k e i t was p r e t t y 

s o p h i s t i c a t e d . That's a l l I've got, thank you. 
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EXAMINER BROOKS: I have no questions, thank you. 

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

EXAMINER BROOKS: Very good. Case Number 13,976 

w i l l be taken under advisement. 

(Thereupon, these proceedings were concluded a t 

11:28 a.m.) 

* * * 
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