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

9:30 a.m.: 

CHAIRMAN WROTENBERY: Okay, w e ' l l get going here. 

I t ' s 9:30 a.m. on June 3rd, 2003. We're i n Porter H a l l i n 

Santa Fe, New Mexico, f o r a sp e c i a l hearing of the O i l 

Conservation Commission t o hear one case, Case 12,888, the 

A p p l i c a t i o n of the F r u i t l a n d Coalbed Methane Study 

Committee f o r pool abolishment and expansion and t o amend 

Rules 4 and 7 of the Special Rules and Regulations f o r the 

Ba s i n - F r u i t l a n d Coal Gas Pool f o r purposes of amending w e l l 

d e n s i t y requirements f o r coalbed methane w e l l s i n Rio 

A r r i b a , San Juan, McKinley and Sandoval Counties, New 

Mexico. 

And I guess I should mention j u s t f o r the record 

a t t h i s p o i n t t h a t we have b i f u r c a t e d t h i s p a r t i c u l a r 

proceeding and — Let me get t h i s i n f o r m a t i o n here, get the 

r i g h t case numbers here. The p o r t i o n of the case t h a t was 

addressed i n a motion by San Juan Coal Company w i l l be 

heard as a separate matter under Case Number 13,100, and 

t h a t p a r t i c u l a r p o r t i o n of the case w i l l be heard a t the 

conclusion of the r e s t of Case 12,888. 

We are here f o r four days, i f necessary. I 

understand t h a t the counsel f o r the various p a r t i e s have 

given t h e i r best estimate of the time i t w i l l a c t u a l l y take 

and t h i n k t h a t we may be able t o wrap i t up sometime duri n g 
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the day Thursday, but we w i l l be prepared t o continue i n t o 

Friday i f necessary. 

I should j u s t introduce everybody up here, i n 

case t h e r e are some f o l k s who don't know us. 

I'm L o r i Wrotenbery. I'm D i r e c t o r of the O i l 

Conservation D i v i s i o n . I also serve as Chair of the O i l 

Conservation Commission. 

To my r i g h t i s Commissioner Jami B a i l e y , who 

serves as r e p r e s e n t a t i v e of Land Commissioner P a t r i c k Lyons 

on the O i l Conservation Commission. 

To my l e f t i s Dr. Robert Lee, D i r e c t o r of the 

Petroleum Recovery Research Center, also a member of the 

Commission. He serves as the appointee of the Secretary of 

the Energy, Minerals and Natural Resources Department on 

the Commission. 

Also on the f a r r i g h t i s Florene Davidson, the 

Commission Secretary. 

To Commissioner Lee's l e f t i s David Brooks, who 

w i l l be serv i n g as Commission counsel i n t h i s proceeding. 

And Steve Brenner w i l l record these proceedings 

f o r us. 

I know there's been a l o t of p r e l i m i n a r y work 

done already, so I believe at t h i s p o i n t we're ready t o 

c a l l f o r appearances and then move i n t o opening statements. 

But l e t ' s make sure t h a t ' s the case by c a l l i n g f o r 
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appearances. And i f y o u ' l l l e t me know i f you have any 

other p r e l i m i n a r y matters t o address a t t h i s p o i n t , I ' d 

appreciate i t . 

MR. HALL: Madame Chairman, Scott H a l l , M i l l e r 

S t r a t v e r t law f i r m , Santa Fe, appearing on behalf of 

ConocoPhillips Company. I have one witness. 

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

i s W i l l i a m F. Carr w i t h the Santa Fe o f f i c e of Holland and 

Hart, L.L.P. We represent BP America Production Company, 

ChevronTexaco Corporation and Williams Production Company. 

I w i l l be presenting f i v e witnesses. 

MR. KELLAHIN: Members of the Commission, I'm Tom 

K e l l a h i n of the Santa Fe law f i r m of K e l l a h i n and K e l l a h i n . 

I'm appearing today on behalf of B u r l i n g t o n O i l and Gas 

Company and Devon Energy Corporation. I have a t o t a l of 

f i v e witnesses. 

MR. KENDRICK: Members of the Commission, I'm Ned 

Kendrick w i t h the Santa Fe law f i r m of Montgomery and 

Andrews, representing Dugan Production Corporation. We 

have two witnesses. 

MR. BRUCE: Madame Chair, Jim Bruce of Santa Fe, 

e n t e r i n g an appearance on behalf of San Juan Coal Company 

i n t he b i f u r c a t e d case. I ' l l have one witness. And I w i l l 

not be making an opening statement. I b e l i e v e the 

Commission knows what the p o s i t i o n of San Juan Coal Company 

STEVEN T. BRENNER, CCR 
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i s . 

CHAIRMAN WROTENBERY: Anybody else? I s t h e r e 

anybody here who would l i k e t o make a statement i n t h i s 

proceeding? I had understood t h a t there — 

MS. GOLDMAN: Je n n i f e r Goldman. I'm w i t h the O i l 

and Gas A c c o u n t a b i l i t y P r o j e c t . L o r i , I b e l i e v e t h a t I was 

going t o do something i n the opening statements. 

CHAIRMAN WROTENBERY: That sounds f i n e . Okay, 

anybody else? 

MR. HENKE: Madame Chair, Steve Henke w i t h the 

Bureau of Land Management i n Farmington. I ' d l i k e t o make 

a statement. 

CHAIRMAN WROTENBERY: Any other appearances or 

requests t o make statements i n t h i s proceeding? 

Any other p r e l i m i n a r y matters, or can we move 

i n t o opening statements at t h i s point? 

Okay, l e t ' s get s t a r t e d . Ms. Goldman and Mr. 

Henke, i f i t ' s okay w i t h you I t h i n k w e ' l l hear from the 

p a r t i e s , and then when they have made t h e i r opening 

statements w e ' l l ask t h a t you make your statement a t t h a t 

p o i n t . Thanks. 

MR. CARR: May i t please the Commission, we're 

here today because one of your r e s e r v o i r s i s i n t r o u b l e . 

The B a s i n - F r u i t l a n d Coal Gas Pool i s i n t r o u b l e because the 

r u l e s promulgated by the D i v i s i o n which govern the 
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development of t h i s r e s e r v o i r are i n c o n s i s t e n t w i t h the 

g e o l o g i c a l c h a r a c t e r i s t i c s of the pool and are i n c o n f l i c t 

w i t h what i s needed i f we are t o e f f e c t i v e l y produce t h i s 

resource. Unless these r u l e s are changed, t h e r e w i l l be a 

tremendous waste of coalbed methane gas. 

To give you an idea of the magnitude of the 

issue, the USGS i n i t s National O i l and Gas Assessment has 

determined t h a t there are over 23 t r i l l i o n cubic f e e t of 

undiscovered gas resource i n the F r u i t l a n d Coal bed. They 

have found t h a t almost 4 t r i l l i o n cubic f e e t are l o c a t e d i n 

the f a i r w a y of the F r u i t l a n d Coal bed, and t h a t i s on the 

New Mexico and Colorado side of the l i n e , but i n t h i s pool 

alone we have 50 percent of what they b e l i e v e t o be the 

t o t a l gas resources i n the San Juan Basin. 

I n d u s t r y estimates, which we w i l l present today, 

show t h a t there i s incremental recovery t o be obtained from 

i n f i l l d r i l l i n g i n the high p r o d u c t i v i t y area i n New Mexico 

of approximately 500 BCF of recoverable reserves. 

I f you look a t the map t h a t ' s on the easel, t h i s 

i s a map of the F r u i t l a n d Coal bed. I t ' s contoured t o show 

cumulative production, and the orange i n the center shows 

the area where there has been the highest cum pr o d u c t i o n t o 

date. 

The evidence i s going t o show you t h a t t h i s i s a 

complex, m u l t i - l a y e r e d r e s e r v o i r , t h a t i t ' s c h a r a c t e r i z e d 

STEVEN T. BRENNER, CCR 
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by v e r t i c a l and l a t e r a l d i s c o n t i n u i t i e s , and these 

r e s e r v o i r c h a r a c t e r i s t i c s are r e f l e c t e d i n these cumulative 

prod u c t i o n f i g u r e s shown on t h i s map. 

This pool was created i n 1988, and through most 

of i t s l i f e i t ' s been operated under s p e c i a l pool r u l e s 

t h a t provide f o r 320-acre spacing, one w e l l per h a l f -

s e c t i o n , the w e l l s being located i n the northeast q u a r t e r 

or the southwest quarter of the s e c t i o n . 

S t a r t i n g i n August of 1999, an OCD/industry Study 

Committee s t a r t e d looking a t t h i s pool, t r y i n g t o determine 

whether or not there should be changes i n the r u l e s , 

changes t h a t would govern the f u t u r e development of t h i s 

resource. And l a s t year the Committee made c e r t a i n 

recommendations. 

F i r s t , they recommended t h a t the r e s e r v o i r be 

d i v i d e d i n t o two d i s t i n c t areas, one, the h i g h - p r o d u c t i v i t y 

area, t h a t i s the area t h a t i s p r i n c i p a l l y i n orange and 

o u t l i n e d w i t h the black l i n e on the map. That's the h i g h -

p r o d u c t i v i t y area. The remainder of the p o o l , 

c h a r a c t e r i z e d the l o w - p r o d u c t i v i t y area. 

They recommended t o the D i v i s i o n t h a t the r u l e s 

f o r t h i s pool be amended t o authorize i n f i l l d r i l l i n g i n 

the l o w - p r o d u c t i v i t y area, the area which i s l a r g e l y blue. 

They also recommended t h a t i n f i l l d r i l l i n g be 

a uthorized i n the h i g h - p r o d u c t i v i t y area, s u b j e c t t o a 

STEVEN T. BRENNER, CCR 
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s p e c i a l procedure where operators would n o t i f y t h e i r 

o f f s e t s of a proposed i n f i l l w e l l ; there would be 

o p p o r t u n i t y f o r o b j e c t i o n ; i f an o b j e c t i o n , a hearing; and 

the purpose of the hearing would be t o determine whether or 

not t h a t w e l l was needed. 

I can t e l l you today t h a t a l l members of the 

Study Committee who have a c t u a l l y devoted resources and 

st u d i e d t h i s r e s e r v o i r are i n agreement w i t h and support 

t h i s Committee recommendation. 

The order entered by the D i v i s i o n l a s t October 

accepted only p a r t of the Committee's recommendation. They 

d i v i d e d t he pool as shown, they authorized i n f i l l d r i l l i n g 

i n the l o w - p r o d u c t i v i t y area. But they denied i n f i l l 

d r i l l i n g i n the h i g h - p r o d u c t i v i t y area, r e f e r r e d t he matter 

back t o the operators f o r f u r t h e r study, t o c o l l e c t 

a d d i t i o n a l data. 

We are here today because we b e l i e v e the 

D i v i s i o n ' s order i s flawed. We be l i e v e t h a t t he r u l e s as 

they now stand w i l l impair c o r r e l a t i v e r i g h t s and w i l l 

cause waste. 

The order i s flawed i n two ways. F i r s t , the 

order misapplies the boundary between the low p r o d u c t i v i t y 

and h i g h - p r o d u c t i v i t y areas, and secondly the order denies 

needed i n f i l l development i n the h i g h - p r o d u c t i v i t y area. 

Now, what do we mean when we say the D i v i s i o n 

STEVEN T. BRENNER, CCR 
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misapplies the boundary between the h i g h - p r o d u c t i v i t y area 

and the l o w - p r o d u c t i v i t y area? And t o answer t h a t 

question, we f i r s t must understand what the Committee was 

proposing when i t proposed t h i s l i n e a year ago. 

I f you look a t the l i n e , what i t i s designed t o 

do i s encompass a s i n g l e continuous area, c o n t a i n i n g w e l l s 

w i t h a maximum producing r a t e greater than 2 m i l l i o n a day. 

That's what i t i s designed t o do. 

I t was proposed by the Committee because w i t h i n 

t h i s h i g h - p r o d u c t i v i t y area there are areas of b e t t e r 

r e s e r v o i r q u a l i t y , areas where an i n f i l l w e l l might not be 

needed. 

But a f t e r t h a t i t gets more complicated, because 

a 2-million-a-day r a t e does not mean t h a t a w e l l t h a t 

produces a t t h a t r a t e drains 320 acres. I t d r a i n s less 

than t h a t . And when you look a t t h i s p a r t i c u l a r l i n e , 

y o u ' l l f i n d t h a t there are w e l l s i n s i d e t h a t l i n e t h a t 

produce a t r a t e s of less than 2 m i l l i o n a day, and t h e r e 

are w e l l s outside t h a t l i n e t h a t produce a t r a t e s i n excess 

of 2 m i l l i o n day. 

So what i s the l i n e ? The l i n e i s , very simply, 

our best f i t . I t recognizes t h a t some places w i t h i n t h a t 

area, r e s e r v o i r c h a r a c t e r i s t i c s are such and w e l l 

performance i s such t h a t an i n f i l l w e l l may not be needed. 

But the i n t e n t of t h a t l i n e was not, as i t has 
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played out, t o become a l i n e where d i f f e r e n t spacing 

p a t t e r n s converge. I t was designed t o e s t a b l i s h an area 

w i t h i n which the a d m i n i s t r a t i v e procedure changed. Outside 

t h a t l i n e you can d r i l l an i n f i l l w e l l . I n s i d e t h a t l i n e , 

they recommended t h a t you allow them t o d r i l l an i n f i l l 

w e l l , but only a f t e r n o t i c e , an o p p o r t u n i t y f o r o b j e c t i o n , 

the p o s s i b i l i t y of a hearing and a determination by the OCD 

on whether or not t h a t w e l l was needed. I t was designed t o 

deal w i t h the complexities of the r e s e r v o i r , as you can 

see, and as r e f l e c t e d by t h i s cum-production map. 

So regardless of r e s e r v o i r q u a l i t y , as i t stands 

today, i f you operate a spacing u n i t outside t h a t l i n e and 

a d j o i n i n g i t , you can d r i l l two w e l l s . I f , however, you're 

i n s i d e t h a t l i n e , you may only d r i l l one. 

And t h e r e i n l i e s the problem, because as t h i s 

case unfolds you're going t o see t h a t the evidence shows 

t h a t through a very large p o r t i o n of the h i g h - p r o d u c t i v i t y 

area, i n f i l l development i s warranted and i t i s needed. 

But i f you operate i n t h a t area, you as the 

operator, because of the r u l e — not because of the 

r e s e r v o i r , but because of the r u l e — may not d r i l l a 

needed w e l l . You do not have equal access t o the 

r e s e r v o i r , and you are denied the o p p o r t u n i t y t o produce 

your j u s t and f a i r share of those reserves. And t h a t i s 

what you are e n t i t l e d t o do by the O i l and Gas Act. The 
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r u l e as i t stands, on i t s face v i o l a t e s c o r r e l a t i v e r i g h t s . 

The other way t h i s order i s flawed i s t h a t i t 

causes waste. Last year we received the D i v i s i o n ' s order, 

and we stopped and we t r i e d t o f i g u r e out what we were 

going t o do w i t h t h i s , how we were going t o deal w i t h i t . 

And w h i l e we concluded t h a t the order was flawed, we 

concluded also t h a t what the Examiner was t e l l i n g us was 

not wrong, t h a t the BLM's p o s i t i o n r e a l l y was not 

i n c o r r e c t . 

The D i v i s i o n s a i d , before we approve i n f i l l 

d r i l l i n g i n the h i g h - p r o d u c t i v i t y area, we need more data, 

t h a t t h e r e i s a lack of d i r e c t evidence i n t h i s record on 

what i s happening i n the h i g h - p r o d u c t i v i t y area, and you, 

the operators, go back, look a t the geology, look a t the 

pressure data on t h i s complex, m u l t i - l a y e r e d r e s e r v o i r . 

And when we looked a t i t we recognized t h a t there 

were problems w i t h the case we presented l a s t year. You 

see, we used data from the l o w - p r o d u c t i v i t y area, and 

because of the general s i m i l a r r e s e r v o i r c h a r a c t e r i s t i c s , 

the v e r t i c a l and l a t e r a l d i s c o n t i n u i t i e s , the nature of 

t h i s f ormation, we thought i t simply made sense t h a t i n f i l l 

d r i l l i n g should be allowed Basinwide. 

The D i v i s i o n said, however, you must come forward 

w i t h more. That was the t e s t t h a t was set. And we are 

here today t o meet t h a t t e s t . 
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We're here today t o present a record t h a t i s very 

d i f f e r e n t from what was presented l a s t J u l y . Last summer, 

we gave the D i v i s i o n p a r t of the s t o r y . We were here a t a 

time when work was s t i l l going on on the r e s e r v o i r , i t was 

s t i l l being s t u d i e d , and the p a r t i e s were not i n agreement 

as t o what should be done. 

Today we stand before you w i t h those companies 

who have t r u l y s t u died the r e s e r v o i r , i n unanimous 

agreement t h a t what the Committee recommended i s the 

c o r r e c t way t o go. 

Three a d d i t i o n a l companies w i l l present data. 

And as they do, you're going t o see t h a t they have used 

very d i f f e r e n t approaches, but they have reached the same 

conclusion. I guess t h i s i s the way sound science should 

work: You have your hypothesis, and then you v a l i d a t e t h a t 

w i t h m u l t i p l e paths of i n q u i r y . 

I t h i n k t h a t ' s what has happened here, and the 

r e s u l t i s a c l e a r and consi s t e n t s t o r y . And so l a s t June 

we gave you p a r t of the s t o r y , today we're here t o gi v e you 

the r e s t of the s t o r y , t o give you the whole s t o r y . 

Now, the purpose of an opening statement, which 

I've already breached, i s t o review the evidence. And 

inst e a d of working through the case witness by witness, I ' d 

l i k e t o very b r i e f l y t e l l you what the general approach i s 

we're using as we come t o t h i s hearing. 
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With each succeeding g e o l o g i c a l witness, we're 

going t o go t o increasing l e v e l s of d e t a i l . We're going t o 

go from the general t o the s p e c i f i c . 

And then we're going t o hand the case over t o the 

engineers, and they have analyzed t h i s r e s e r v o i r based on 

i n d i v i d u a l w e l l data, p e r f o r a t i o n s , t h i n g s of t h a t nature, 

t o reach t h e i r conclusions about the r e s e r v o i r . 

And instead of now t r y i n g t o summarize the whole 

case f o r you, as we go witness by witness, before each 

t e s t i f i e s , we w i l l attempt t o i d e n t i f y f o r you what p o r t i o n 

of the case they w i l l attempt t o cover w i t h t h e i r 

testimony. And what i s t h a t evidence going t o be? 

Well, i n terms of the g e o l o g i c a l p r e s e n t a t i o n s 

we're going t o show you the nature of the coals, we're 

going t o show you the v e r t i c a l and l a t e r a l d i s c o n t i n u i t i e s 

i n t h i s coal t h a t prevent complete and e f f i c i e n t drainage 

of the various coal l a y e r s . We're going t o show you a c t u a l 

photos of coal seams t h a t show the high degree of l a t e r a l 

v a r i a t i o n . We're going t o show you t h i n g s t h a t you cannot 

see on a w e l l l o g . 

And a t the end, the g e o l o g i c a l p r e s e n t a t i o n w i l l 

have shown a h i g h l y discontinuous r e s e r v o i r i n both the 

l o w - p r o d u c t i v i t y area and the h i g h - p r o d u c t i v i t y area t h a t 

r e q u i r e s i n f i l l d r i l l i n g t o e f f i c i e n t l y recover the 

reserves located t h e r e i n . 
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And then we have the engineering case. Today's 

case i s very d i f f e r e n t from the case the i n d u s t r y presented 

i n 2002, and here's where you're r e a l l y going t o f i n d the 

r e s t of the s t o r y . Remember the Examiner s a i d , I need data 

from the h i g h - p r o d u c t i v i t y area, I need data from the h i g h -

p r o d u c t i v i t y area i n New Mexico, we need f o r you t o look a t 

the pressure, we need t o have you look at the pressure i n 

t h i s m u l t i - l a y e r e d r e s e r v o i r . 

So t h e r e f o r e today, f i r s t and foremost, we are 

here t o present d i r e c t pressure evidence of d i f f e r e n t i a l 

d e p l e t i o n i n the i n d i v i d u a l coal layers i n the h i g h -

p r o d u c t i v i t y area i n the New Mexico p o r t i o n of t h i s p o o l . 

We are here t o share w i t h you studies based on t h i s 

evidence. We are here t o show t h a t even i n the h i g h -

p r o d u c t i v i t y area, e x i s t i n g w e l l s are not e f f i c i e n t l y 

r e c o v e r i n g the reserves. We are here t o show you t h a t 

i n i t i a l data from the p i l o t p r o j e c t s i n the low-

p r o d u c t i v i t y area have been confirmed w i t h a d d i t i o n a l data 

from the h i g h - p r o d u c t i v i t y area, and t h i s i s data t h a t a 

year ago had not been studied and was not presented a t t h a t 

hearing. And we are also here t o show you t h a t i n f i l l 

d r i l l i n g r e s u l t s i n the recovery of incremental reserves, 

not j u s t r a t e a c c e l e r a t i o n . 

When the evidence i s i n and the e n t i r e record i s 

reviewed, i t w i l l be c l e a r t h a t t here are undrained and 
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p a r t i a l l y drained layers i n both the l o w - p r o d u c t i v i t y and 

h i g h - p r o d u c t i v i t y areas, where reserves w i l l be wasted 

unless i n f i l l d r i l l i n g i s approved. We w i l l not t e l l you 

t h i s i s the case f o r every spacing u n i t , but the c l e a r 

r e a l i t y w i l l be t h a t f o r most spacing u n i t s i n the h i g h -

p r o d u c t i v i t y area, i n f i l l d r i l l i n g i s r e q u i r e d , and t h a t we 

be l i e v e we have provided a mechanism whereby those u n i t s 

where i t i s not r e q u i r e d can be c u l l e d out and not d r i l l e d . 

I f the pool r u l e s are amended t o accept the 

Committee's recommendation, i f you autho r i z e i n f i l l 

d r i l l i n g poolwide, subject t o t h i s s p e c i a l procedural 

requirement, necessary w e l l s w i l l be d r i l l e d , s u b s t a n t i a l 

incremental recovery w i l l be obtained, not wasted, 

c o r r e l a t i v e - r i g h t s problems, those t h a t I discussed a few 

minutes ago, w i l l be eli m i n a t e d . 

But u n t i l t h a t i s done, the r u l e s are 

i n c o n s i s t e n t w i t h the geology, the r u l e s are i n c o n s i s t e n t 

w i t h what we know about producing e f f e c t i v e l y the reserves 

i n t h i s r e s e r v o i r , and u n t i l these r u l e s are changed, t h i s 

pool i s i n t r o u b l e . 

CHAIRMAN WROTENBERY: Thank you, Mr. Carr. 

Mr. Hall? 

MR. HALL: Madame Chair, Commissioners, on behalf 

of ConocoPhillips Company, Conoco and P h i l l i p s before t h e i r 

merger, and then subsequent t o t h e i r merger, have always 

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 

22 

been a c t i v e p a r t i c i p a n t s i n the Committee's d e l i b e r a t i o n s 

on the proposed r u l e change f o r i n f i l l development. 

ConocoPhillips i s now one of the l a r g e s t i n t e r e s t 

owners i n the coalbed methane resource and has recognized 

t h a t the r e g u l a t o r y change i s an important undertaking f o r 

the Commission. What the Commission does w i t h t h i s 

A p p l i c a t i o n w i l l have s i g n i f i c a n t , perhaps i r r e v e r s i b l e , 

consequences f o r the f u t u r e development of the p o o l . For 

t h i s reason, ConocoPhillips has taken a measured, more 

cautious approach t o the r u l e change, sometimes t o the 

displeasure of the other operators on the Committee. But 

ConocoPhillips has always, always, counseled prudence along 

the way. 

I n the l o w - p r o d u c t i v i t y area, ConocoPhillips has 

always believed t h a t i n f i l l development w i l l r e s u l t i n 

incremental recoveries and can be implemented w i t h o u t 

i m p a i r i n g c o r r e l a t i v e r i g h t s or r i s k i n g the d r i l l i n g of 

unnecessary w e l l s . 

I n the h i g h - p r o d u c t i v i t y area, ConocoPhillips 

couldn't r e a d i l y accept the a n a l y t i c a l methodologies t h a t 

were being u t i l i z e d t o make the determination a t the time. 

S i n g l e - p o i n t composite pressure data were being used, other 

data was being a v a i l a b l e , but perhaps i t wasn't being 

s u f f i c i e n t l y s c r u t i n i z e d . There was an apprehension t h a t 

using composite pressure data t o d e r i v e m a t e r i a l balance 
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might not y i e l d an accurate r e s u l t when m u l t i p l e l a y e r s 

w i t h d i f f e r i n g pressures were known t o e x i s t i n the po o l . 

Was i t the case t h a t composite pressure data were leading 

t o underestimates i n gas i n place and overestimates on the 

recovery f a c t o r s ? 

Given the u n c e r t a i n t y , ConocoPhillips favored 

eventual — eventual — i n f i l l development i n the h i g h -

p r o d u c t i v i t y area, provided t h a t s u f f i c i e n t i n t e r i m 

safeguards, a d m i n i s t r a t i v e safeguards, were put i n t o place 

t o guard against waste u n t i l the h i g h - p r o d u c t i v i t y area 

prod u c t i o n could be f u r t h e r studied and b e t t e r understood. 

At the time of the D i v i s i o n Hearing i n t h i s 

matter one year ago, the data t o make the case and i t s 

a n a l y s i s had not been s u f f i c i e n t l y developed. As Mr. Carr 

s a i d , t h a t was r e f e r r e d back t o the Committee and t o the 

operators f o r f u r t h e r study. 

I t ' s been a year t h a t ' s passed since t h a t 

hearing, some eleven months r a t h e r , and the operators and 

the Committee have taken t h a t o p p o r t u n i t y t h a t the D i v i s i o n 

Examiner gave them and have analyzed t h a t data and have 

analyzed t h a t data. Now there i s added confidence t h a t 

i n f i l l development i n the h i g h - p r o d u c t i v i t y area i s 

warranted. ConocoPhillips f u l l y supports the Committee 

recommendation t o you here today. 

ConocoPhillips concludes the c u r r e n t 320-acre 
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w e l l spacing i n the h i g h - p r o d u c t i v i t y area does not 

e f f i c i e n t l y d r a i n a l l coal seams. Lower abandonment 

pressures can be achieved w i t h 160-acre development i n both 

the h i g h - and l o w - p r o d u c t i v i t y areas. There i s a gr e a t e r 

l i k e l i h o o d t h a t more of the l a t e r a l l y discontinuous coal 

l a y e r s can be encountered and produced w i t h i n f i l l 

development. I n f i l l d r i l l i n g w i l l r e s u l t i n higher 

u l t i m a t e recoveries. I n f i l l development can be implemented 

i n both the l o w - p r o d u c t i v i t y area and h i g h - p r o d u c t i v i t y 

area w i t h o u t compromising c o r r e l a t i v e r i g h t s . And the 

n o t i f i c a t i o n p r o v i s i o n s proposed by the Committee are 

s u f f i c i e n t t o guard against the d r i l l i n g of unnecessary 

w e l l s and again p r o t e c t c o r r e l a t i v e r i g h t s . 

That concludes my statement. 

CHAIRMAN WROTENBERY: Thank you, Mr. H a l l . 

Mr. Kellahin? 

MR. KELLAHIN: Madame Chair, I'm appearing on 

behalf of B u r l i n g t o n and Devon. B u r l i n g t o n has 

h i s t o r i c a l l y been an a c t i v e p a r t i c i p a t i n g operator i n a l l 

the hearings before the D i v i s i o n and the Commission on the 

r u l e s f o r the coal gas pool. They've a c t i v e l y p a r t i c i p a t e d 

i n t h i s committee process. Devon has been a p a r t i c i p a n t i n 

t h i s process, and we're here t o support Mr. Carr's opening 

statement and t o present our witnesses. 

At the summer hearing before Mr. Stogner, 
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B u r l i n g t o n ' s r e s p o n s i b i l i t y i n t h a t case was t o demonstrate 

the necessity f o r i n f i l l d r i l l i n g of the l o w - p r o d u c t i v i t y 

area. We presented i t then, and we have streamlined i t and 

we in t e n d t o show t h a t t o you again. 

We've also i n v e s t i g a t e d the h i g h - p r o d u c t i v i t y 

area f o r purposes of t h i s hearing and are i n unanimous 

agreement w i t h the conclusions of the Committee 

p a r t i c i p a n t s t h a t i n f i l l d r i l l i n g of the h i g h - p r o d u c t i v i t y 

area i s necessary and e s s e n t i a l a t t h i s time. 

We'll have f i v e witnesses. Each one flows i n t o 

the next, and Mr. Carr and I have worked t o co n s o l i d a t e the 

pr e s e n t a t i o n so t h a t y o u ' l l get a s i n g l e continuous p o i n t 

of view from the operators t h a t p a r t i c i p a t e d on the 

Committee. 

Mr. Carr has shared w i t h me h i s opening 

statement. I've suggested my ideas and he's used most of 

them, and I thought he d i d a good job. 

(Laughter) 

CHAIRMAN WROTENBERY: Thank you, Mr. K e l l a h i n . 

MR. KELLAHIN: I f there are p a r t s of t h a t you d i d 

not l i k e i t ' s not my f a u l t . 

(Laughter) 

CHAIRMAN WROTENBERY: A l l Mr. Carr's, we 

understand. 

Mr. Kendrick? 

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 

26 

MR. KENDRICK: I'm here on behalf of Dugan 

Production Corporation. Dugan operates about 14 4 F r u i t l a n d 

Coal gas w e l l s i n the underpressurized area of the San Juan 

Basin. Dugan has been a c t i v e l y involved i n the F r u i t l a n d 

Coalbed Methane Committee and supports the f i n d i n g s of the 

Committee. Dugan operates no F r u i t l a n d Coal gas w e l l s i n 

the high-pressured area or the fairway. 

Dugan's purpose i n p a r t i c i p a t i n g i n t h i s hearing 

i s t o supplement the testimony of BP, B u r l i n g t o n , 

ConocoPhillips and others. Dugan understands t h a t i t i s 

the only producer operating F r u i t l a n d Coal gas w e l l s 

e x c l u s i v e l y i n the underpressured area. 

Dugan supports, as I sai d , the F r u i t l a n d Coalbed 

Methane Study Committee and the OCD Order Number 87 68-C i n 

t h i s case, t h i s case numbered 12,888, t h a t i n f i l l w e l l s 

should be allowed on 160-acre spacing i n the underpressured 

area. Dugan also supports OCD Order Number 11,775 and OCD 

Order 11,775-B i n Case Number 12,734, t h a t i n f i l l w e l l s 

should be allowed on the 15 acres of Richardson Operating 

Company acreage w i t h i n the San Juan Underground Mine area. 

These i n f i l l w e l l s i n the underpressured area can 

be more e f f i c i e n t l y dewatered because 3 2 0-acre spacing 

cannot be e f f i c i e n t l y dewatered w i t h one w e l l . Such 

dewatering of i n f i l l w e l l s w i l l increase u l t i m a t e recovery 

of gas and not merely accelerate gas produc t i o n t h a t would 
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have occurred i n any event on 32 0-acre spacing. 

Dugan has developed extensive i n f r a s t r u c t u r e t o 

produce F r u i t l a n d Coal gas. This includes tanks, 

p i p e l i n e s , compressors and roads. F r u i t l a n d Coal gas w e l l s 

i n the underpressured area are already economically v i a b l e 

f o r Dugan. By u t i l i z i n g e x i s t i n g i n f r a s t r u c t u r e f o r f u t u r e 

i n f i l l w e l l s , the economics w i l l improve f u r t h e r . 

Dugan plans t o present t h i s testimony from two 

witnesses. I t h i n k t h a t w i l l be on Wednesday afternoon or 

Thursday morning, a f t e r completion of the testimony of BP, 

Bu r l i n g t o n , ConocoPhillips and others. 

Dugan w i l l also p a r t i c i p a t e i n Case Number 

13,100, scheduled t o begin immediately f o l l o w i n g t h i s case, 

12,888. 

Thank you. 

CHAIRMAN WROTENBERY: Thank you, Mr. Kendrick. 

Mr. Bruce, d i d you change your mind about making 

an opening statement? 

MR. BRUCE: No, madame Chair. 

CHAIRMAN WROTENBERY: Okay. Ms. Goldman, would 

you l i k e t o come on up and make your statement, please? 

MS. GOLDMAN: Thank you f o r accepting my 

statement today. My name i s J e n n i f e r Goldman, and I'm the 

Associate D i r e c t o r of the O i l and Gas A c c o u n t a b i l i t y 

P r o j e c t , or OGAP. OGAP works w i t h communities across the 
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country t o reduce and prevent environmental, s o c i a l , 

economic and p u b l i c - h e a l t h impacts of i r r e s p o n s i b l e o i l and 

gas development i n o i l - and g a s f i e l d communities. We've 

worked e x t e n s i v e l y i n the New Mexico p o r t i o n of the San 

Juan Basin over the l a s t four years. 

Today the O i l Conservation Commission must ensure 

t h a t any de c i s i o n t o allow i n f i l l spacing i n p o r t i o n s of 

the San Juan Basin i s based upon compelling evidence t h a t 

increased w e l l d e n s i t y i n c e r t a i n areas i s necessary t o 

p r o t e c t the c o r r e l a t i v e r i g h t s and prevent the waste of the 

resource. 

The issue of w e l l d e n s i t i e s , number of allowable 

w e l l s and a l l the associated a i r , s o i l and water impacts 

t h a t go on w i t h these w e l l s s t r i k e s a t the very h e a r t of 

the p u b l i c debate oc c u r r i n g i n Farmington, Aztec, 

Blo o m f i e l d , L i n d r i t h , amongst ranchers, small-business 

people, h e a l t h advocates, r e t i r e e s , parents, obviously 

i n d u s t r y and p u b l i c o f f i c i a l s . For perhaps the f i r s t time, 

a c r i t i c a l mass of c i t i z e n s i n these communities are 

ques t i o n i n g the long-term impact of the i n d u s t r y . C i t i z e n s 

and r e s i d e n t s of northwest New Mexico are working w i t h 

groups l i k e OGAP and are s t r u g g l i n g t o ensure t h a t i n d u s t r y 

operate responsibly, without unduly t h r e a t e n i n g the a i r 

q u a l i t y and p u b l i c h e a l t h of the region or squandering the 

long-term economic v i a b i l i t y of an area t h a t i s r i c h i n 
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c u l t u r a l , a g r i c u l t u r a l , and environmental resources. 

I encourage the Commission t o take as s e r i o u s l y 

and l i t e r a l l y as possible t h e i r own mandate today f o r the 

good of northwest New Mexico's long-term f u t u r e and 

northwest New Mexico's c i t i z e n s and r e s i d e n t s who are very 

much engaged i n a p u b l i c debate about what i s and what i s 

not responsible o i l and gas development. I n doing t h i s , I 

would l i k e t o b r i e f l y describe some of the forms i n which 

t h i s debate i s o c c u r r i n g and introduce i n t o the record, i f 

i t ' s okay, several pieces of correspondence, one from the 

BLM, which I'm sure Mr. Henke could comment on, and w i l l ; 

Governor Richardson; Navajo Nation's President Joe S h i r l e y ; 

and concerned c i t i z e n s l i v i n g i n Farmington. 

The f i r s t forum I want t o t a l k about i s the BLM's 

planning process f o r the San Juan Basin. I n March the 

Bureau of Land Management released i t s f i n a l p l a n n i n g 

document f o r o i l and gas development i n the San Juan Basin 

over the next 20 years. They've proposed n e a r l y 10,000 new 

w e l l s . A f t e r r e c e i v i n g 11,000 comments on t h e i r d r a f t plan 

l a s t f a l l , the BLM released a f i n a l environmental impact 

statement t h a t , l i k e the d r a f t , ignores c r i t i c a l a i r -

q u a l i t y issues and c u l t u r a l issues, and elevates o i l and 

gas pro d u c t i o n t o the dominant use of t h i s m u l t i p l e - u s e 

land. For these and other reasons, the BLM received more 

than 20 p r o t e s t s against the f i n a l EIS. 
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The Cortimission may also be aware t h a t the 

Farmington F i e l d O f f i c e of the BLM has been s t r u g g l i n g w i t h 

i n s p e c t i o n and enforcement issues f o r years. They have 

lacked adequate personnel t o car r y out t h e i r l e g a l 

r e s p o n s i b i l i t i e s t o enforce the law and thus have been 

unable t o ensure good p r a c t i c e by i n d u s t r y a t many w e l l 

s i t e s . This issue has also spawned a tremendous amount of 

p u b l i c dialogue about the s o i l , a i r , water, noise, h a b i t a t 

and c u l t u r a l impacts and the i n a b i l i t y of the r e g u l a t i n g 

agency t o ensure t h a t o i l and gas development i s done 

resp o n s i b l y . 

The second forum I want t o touch on i s the 

State's Four Corners Ozone Task Force. As many of you may 

know, San Juan County has r e c e n t l y t e s t e d very high f o r a 

c r i t e r i a a i r p o l l u t a n t , ground l e v e l ozone. Ozone 

p o l l u t i o n i s a c o n t r i b u t o r t o asthma and other r e s p i r a t o r y 

and cardiovascular diseases. Last year the New Mexico 

Environment Department established a c o l l a b o r a t i v e group 

known as the Four Corners Ozone Task Force t o address ozone 

l e v e l s i n San Juan County. The purpose of t h i s task f o r c e 

i s t o take e a r l y a c t i o n and keep San Juan County from 

exceeding the Environmental P r o t e c t i o n Agency's standard 

f o r ozone. The emissions from o i l and gas f a c i l i t i e s are 

major c o n t r i b u t o r s t o t h i s a i r p o l l u t i o n , a f a c t o r which 

complicates the BLM's plans t o d r i l l n e a r l y 10,000 new 
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w e l l s i n the area without a s i g n i f i c a n t change and how t h i s 

i n d u s t r y i s regulated, inspected or enforced. 

The BLM, i n d u s t r y , l o c a l governments and 

concerned c i t i z e n s w i l l have no choice but t o continue t o 

wr e s t l e w i t h these issues. Recently, BLM a r t i c u l a t e d i t s 

p o s i t i o n on i n f i l l spacing i n the F r u i t l a n d Coal formation 

i n a l e t t e r sent t o the D i v i s i o n dated February 11th, 2003. 

I n regards t o i n f i l l d r i l l i n g i n the h i g h - p r o d u c t i v i t y area 

the BLM s t a t e s , "The f e d e r a l lands i n t h i s area have high 

a e s t h e t i c appeal and are prime areas f o r w i l d l i f e h a b i t a t . 

Merely r a t e a c c e l e r a t i o n of gas production a t the expense 

of a d d i t i o n a l surface disturbance i s d i f f i c u l t t o j u s t i f y 

t o m u l t i p l e users of p u b l i c lands." The substance of t h i s 

l e t t e r supports the idea t h a t the BLM may not a u t o m a t i c a l l y 

take the Commission's d i r e c t i o n on i n f i l l spacing and may 

r e q u i r e a d d i t i o n a l data from companies wishing t o i n f i l l i n 

order t o f u l f i l l BLM's own multiple-use mandate. 

I'd l i k e t o submit t h i s l e t t e r i n t o the record, 

i f t h a t ' s okay. 

CHAIRMAN WROTENBERY: Do you have copies? 

MS. GOLDMAN: Yeah, t h i s i s f o r you. 

CHAIRMAN WROTENBERY: Okay. 

MS. GOLDMAN: And I've got se v e r a l , so i f you 

want t o j u s t take them a t the end, t h a t ' s f i n d . 

CHAIRMAN WROTENBERY: Okay, t h a t sounds f i n e . 
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Are t h e r e any obj e c t i o n s t o the — 

MR. CARR: I have no o b j e c t i o n t o the l e t t e r 

being included i n the record. I t i s n ' t evidence, but i t 

c e r t a i n l y i s something t h a t should be included i n the 

record. 

CHAIRMAN WROTENBERY: Thank you. 

MS. GOLDMAN: So I ' d l i k e t o submit t h i s l e t t e r 

t o you a l l as evidence of the ongoing issues — perhaps not 

formal evidence — t h a t should underscore t o the Commission 

the s i g n i f i c a n c e of t h i s d e c i s i o n t o the c i t i z e n s of 

northwest New Mexico. Northwest New Mexicans are 

p r o d u c t i v e l y engaged i n t r y i n g t o ensure t h a t o i l and gas 

development i s done responsibly. More w e l l s now, w i t h o u t a 

s i g n i f i c a n t change i n how the i n d u s t r y i s r e g u l a t e d , 

inspected or enforced, w i l l only degrade the p u b l i c h e a l t h , 

s a f e t y and welfa r e of these communities and waste t h e i r 

long-term economic v i a b i l i t y and resources. 

Yet another example of what i s happening on the 

ground i n these communities, I have a l e t t e r here dated 

A p r i l 23rd, 2003, from the Navajo Nation President, Joe 

S h i r l e y . I n t h i s l e t t e r he f o r m a l l y p r o t e s t e d the BLM's 

f i n a l EIS f o r the Farmington area. He s t a t e s , quote, 

The development w i l l adversely a f f e c t t he 

environment, c u l t u r e and r e l i g i o n of the Navajo and 

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 

33 

land between the Four Sacred Mountains, s p e c i f i c a l l y 

Navajo Sacred Mountains Governador Knob and Huerfano 

Mountain. They each represent a profound s i g n i f i c a n c e 

i n the existence of the Navajo people h i s t o r i c a l l y and 

s p i r i t u a l l y . Because of t h e i r s i g n i f i c a n t 

c o n t r i b u t i o n t o Dine 1 l i f e , any o i l and gas d r i l l i n g 

on or near the two mountains w i l l have a d e v a s t a t i n g 

e f f e c t on Navajo b e l i e f . 

Again, t h i s l e t t e r i s f o r your c o n s i d e r a t i o n j u s t 

as an example of the fa r - r e a c h i n g consequences of t h i s 

issue before the Commission today. 

The Governor has also sent a l e t t e r t o the 

D i r e c t o r of the BLM, and i n t h i s l e t t e r , which I ' l l leave 

f o r you here today, the Governor r e i t e r a t e s t h a t one of h i s 

f i r s t o f f i c i a l acts was t o implement a p o l i c y of 

cooperation, c o o r d i n a t i o n and open communication w i t h each 

New Mexico t r i b e and pueblo. I ask t h a t the Commission 

f o l l o w s t a t e p o l i c y and ensure t h a t before any i n f i l l 

spacing d e c i s i o n i s made, there's adequate c o n s u l t a t i o n , 

communication and c o o r d i n a t i o n w i t h the Navajo Nation. 

F i n a l l y , i n c l o s i n g , I w i l l leave w i t h you two 

more l e t t e r s today. This l e t t e r i s from Charlene Anderson 

and Ed Mosimann from Farmington. They could not be here 

today, however Charlene s i t s on the Four Corners Ozone Task 
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Force and i s a c t i v e l y working t o de f i n e responsible o i l and 

gas development and ensure t h a t i n d u s t r y i s h e l d t o t h a t 

standard i n her community. She i s a small businessperson, 

o r i g i n a l l y from the Four Corners. 

I n her l e t t e r Charlene s t a t e s t h a t : 

Farmington i s approaching the EPA's l e g a l l i m i t 

of ground-level ozone. More development i s going t o 

exacerbate t h i s problem. According t o BLM's data, 

60,000 tons of a d d i t i o n a l NOx, one of the compounds 

t h a t creates ozone, w i l l be emitted. This makes the 

o i l and gas i n d u s t r y the major c o n t r i b u t o r of NOx, 

even greater than the c o a l - f i r e d power p l a n t s . Modern 

h e a l t h research i n d i c a t e s t h a t low l e v e l s of ozone, 50 

t o 60 p a r t s per b i l l i o n , are d e t r i m e n t a l t o people's 

h e a l t h and e s p e c i a l l y c h i l d r e n . I , Charlene, am on 

the area's task f o r c e and have seen t h a t the New 

Mexico O i l and Gas Association i s w i l l i n g t o work on 

t h i s issue, but the goal should be t r u l y improving the 

a i r , not j u s t meeting the bare minimum t h a t EPA 

re q u i r e s . 

Tweeti Blancett of Blancett Ranches i n Aztec 

could not be here today. I submit her comments i n w r i t i n g 

on her behalf and would j u s t l i k e t o r a i s e one of her 
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p o i n t s . She says i n her l e t t e r t h a t she's requested l a s t 

f a l l t h a t these hearings be held i n the area t h a t would be 

a f f e c t e d and asks why you d i d not choose t o do t h i s f o r 

t h i s p a r t i c u l a r hearing. I'm i n t e r e s t e d i n the 

Commission's response t o t h i s and j u s t want t o underscore 

f o r the b e n e f i t of northwest New Mexico t h a t again the 

Commission take i t s mandate as s e r i o u s l y as p o s s i b l e today. 

CHAIRMAN WROTENBERY: Okay, thank you, Ms. 

Goldman. And i f I kept t r a c k c o r r e c t l y , t h e r e were f i v e 

l e t t e r s ? 

MS. GOLDMAN: Yes. 

CHAIRMAN WROTENBERY: Okay, and unless I hear any 

o b j e c t i o n , we w i l l include those l e t t e r s i n the record. 

MR. CARR: I have no o b j e c t i o n t o i n c l u s i o n i n 

the record of those l e t t e r s . 

MR. BROOKS: I t would be h e l p f u l i f each of those 

was marked w i t h an e x h i b i t number. I b e l i e v e your O i l and 

Gas A c c o u n t a b i l i t y P r o j e c t i s the name of your — 

MS. GOLDMAN: Yes. 

MR. BROOKS: Would you be so k i n d as t o mark them 

OGAP E x h i b i t s 1, 2, 3, 4 and 5 f o r the honorable r e p o r t e r 

over here? 

MS. GOLDMAN: Sure. 

MR. BROOKS: And f o r my f i l e , do you have a card? 

MS. GOLDMAN: Yes, I have a copy of my statements 
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i f you wish t o take i t . 

MR. BROOKS: Okay, t h a t would be h e l p f u l . 

CHAIRMAN WROTENBERY: We'll give you j u s t a 

minute here t o mark those. And i f you could g i v e them t o 

Mr. Brenner. Thank you very much. 

Mr. Henke? 

MR. HENKE: Madame Chair, Commissioners, I want 

t o thank you f o r a l l o w i n g me the o p p o r t u n i t y t o enter t h i s 

statement i n t o the record. 

The Bureau of Land Management, Farmington F i e l d 

O f f i c e , i s i n the f i n a l stages of developing a 

comprehensive resource management plan f o r the p u b l i c lands 

and minerals i n northwestern New Mexico. With respect t o 

the p r o j e c t e d f u t u r e o i l and gas development of the f e d e r a l 

and I n d i a n mineral e s t a t e , the BLM, through the Farmington 

F i e l d O f f i c e , intends t o maximize development of the 

hydrocarbon resource while minimizing impacts t o surface 

resources and values. 

The Farmington F i e l d O f f i c e of the BLM supported 

the October 15th, 2002, F r u i t l a n d i n f i l l order of the 

Commission, a l l o w i n g 160-acre spacing f o r a l l areas except 

the h i g h - p r o d u c t i v i t y p o r t i o n of the Basin, also r e f e r r e d 

t o as the fairway. Although t h a t order exasperated [ s i c ] 

the c o n f l i c t between the development of BHP's f e d e r a l 

underground coal mine and the f e d e r a l o i l and gas lessee's 
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F r u i t l a n d Coalbed methane plans, the Farmington F i e l d 

O f f i c e of the BLM encourages the Commission t o continue i t s 

support f o r r e s o l u t i o n of t h i s c o n f l i c t o utside of the 

spacing determination process. 

The October 15th, 2002, D i v i s i o n Order s t a t e d , 

and I quote, "A preponderance of the evidence [submitted] 

e s t a b l i s h e s t h a t the c u r r e n t 320-acre spacing i s adequate 

i n the High P r o d u c t i v i t y Area..." The Order f u r t h e r 

declares t h a t , quote, "Based on the r e l a t i v e lack of d i r e c t 

evidence of the p o t e n t i a l e f f e c t s from i n f i l l d r i l l i n g 

w i t h i n the High P r o d u c t i v i t y Area, i t would not be prudent 

f o r the D i v i s i o n t o amend the pool r u l e s t o provide f o r 

increased d e n s i t y w i t h i n the High P r o d u c t i v i t y Area a t t h i s 

time. The more prudent course of a c t i o n would be t o r e f e r 

the matter of i n f i l l d r i l l i n g w i t h i n the High P r o d u c t i v i t y 

Area back t o the Committee f o r f u r t h e r study." Close 

quotes. 

The BLM, through the Farmington F i e l d O f f i c e , 

supports the Commission's October 15th, 2 002, f i n d i n g w i t h 

respect t o the h i g h - p r o d u c t i v i t y area; however, the BLM 

recognizes t h a t evidence w i l l be presented a t t h i s hearing 

supporting 160-acre spacing i n the fairway. The BLM 

welcomes the o p p o r t u n i t y t o review the a d d i t i o n a l t e c h n i c a l 

data presented i n support of i n f i l l d r i l l i n g i n the 

F r u i t l a n d fairway. 

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 

38 

The BLM manages approximately 80 percent of the 

surface acreage and a l i t t l e b i t more, perhaps 85 percent, 

of the mineral estate w i t h i n the fairway. These lands have 

s i g n i f i c a n t resource values, i n c l u d i n g a e s t h e t i c appeal, 

dense archaeological resources, threatened and endangered 

species h a b i t a t , public-forage-dependent ranches, and prime 

b i g game w i n t e r i n g areas. The Farmington F i e l d O f f i c e of 

the Bureau of Land Management remains concerned about the 

p o t e n t i a l impacts of a d d i t i o n a l surface disturbance 

associated w i t h i n f i l l d r i l l i n g i n the f a i r w a y . To honor 

the i n t e n t of the resource management plan and accompanying 

environmental impact statement and meet our m u l t i p l e use 

mandate, the Bureau of Land Management, Farmington F i e l d 

O f f i c e , cannot support i n f i l l d r i l l i n g merely t o accelerate 

gas p r o d u c t i o n . 

I n the event the Commission determines t h a t the 

a d d i t i o n a l data presented over the next few days adequately 

supports increased d e n s i t y i n the h i g h - p r o d u c t i v i t y area, 

the BLM Farmington F i e l d O f f i c e reserves the r i g h t t o 

request s i t e - s p e c i f i c t e c h n i c a l data from operators and 

a p p l i c a n t s . I n the event t h a t the BLM suspects t h a t 

p r i m a r i l y r a t e a c c e l e r a t i o n , w i t h o u t incremental gas 

recovery, i s involved i n the new d r i l l i n g proposals, 

p a r t i c u l a r l y where a d d i t i o n a l surface disturbance i s 

r e q u i r e d , a more d e t a i l e d a nalysis w i l l be performed as 
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p a r t of the environmental-assessment/application-for-

p e r m i t - t o - d r i l l process. As p a r t of t h i s process, 

a d d i t i o n a l data may be requested t h a t i n c l u d e , but are not 

l i m i t e d t o , geologic cross-sections, r e s e r v o i r isopachs, 

r e s e r v o i r simulations and other p e r t i n e n t i n f o r m a t i o n . 

I n summary, the Bureau of Land Management 

Farmington F i e l d O f f i c e wants t o ensure the o r d e r l y 

development of the tremendous F r u i t l a n d Coal gas r e s e r v o i r . 

I f the t e c h n i c a l data support a dec i s i o n t o increase the 

w e l l d e n s i t y i n the h i g h - p r o d u c t i v i t y area of the F r u i t l a n d 

Coal formation, the BLM through the Farmington F i e l d O f f i c e 

wants t o minimize the impacts t o surface resources and 

values. We w i l l encourage, and i n some cases demand, 

development of the F r u i t l a n d Coal formation by means of 

recompletion i n e x i s t i n g wellbores, commingling and 

d r i l l i n g from e x i s t i n g w e l l pads. This type of development 

w i l l minimize surface disturbances, decrease developmental 

costs and maximize u t i l i z a t i o n of e x i s t i n g w e llbores. 

Again, I appreciate the o p p o r t u n i t y t o present 

t h i s statement f o r the record. Thank you. 

CHAIRMAN WROTENBERY: Thank you, Mr. Henke. 

MR. HENKE: Would you l i k e me t o mark t h i s BLM 

Number one? 

CHAIRMAN WROTENBERY: I t ' s j u s t a copy of your 

statement, I be l i e v e — 
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MR. HENKE: Okay. 

CHAIRMAN WROTENBERY: — r i g h t ? Then i f you 

could j u s t submit i t t o us, I t h i n k t h a t w i l l — 

MR. HENKE: Yes — 

CHAIRMAN WROTENBERY: — be f i n e . 

MR. HENKE: — be glad t o . 

CHAIRMAN WROTENBERY: Thank you very much. 

Okay, are a l l of the witnesses present a t t h i s 

p o i n t ? Should we swear everybody i n a t the same time, or 

i s t here — 

MR. CARR: Swear them i n . 

MR. KENDRICK: One of the — 

CHAIRMAN WROTENBERY: I'm so r r y , Mr. Kendrick? 

MR. KENDRICK: One of the Dugan witnesses i s not 

here y e t . 

CHAIRMAN WROTENBERY: Okay, and he's the only one 

absent a t t h i s p o i n t i n the proceeding? Then i f a l l of the 

other witnesses would please stand and be sworn. 

(Thereupon, the witnesses were sworn.) 

CHAIRMAN WROTENBERY: Thank you. And then, Mr. 

Kendrick, i f y o u ' l l help me remember, when your other 

witness a r r i v e s w e ' l l swear him i n as w e l l . 

And Mr. Carr, w i l l you be prese n t i n g your 

witnesses f i r s t ? 

MR. CARR: I t h i n k so. Whatever you want. 
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F i r s t , l a s t , any time. 

CHAIRMAN WROTENBERY: Commissioners, are you 

ready t o get s t a r t e d w i t h the testimony? 

COMMISSIONER BAILEY: Let's do i t . 

CHAIRMAN WROTENBERY: Okay, l e t ' s go then. 

MR. CARR: May i t please the Commission, I 

be l i e v e you have an e x h i b i t book t h a t was d e l i v e r e d l a s t 

week on behalf of B u r l i n g t o n , BP and ChevronTexaco, and 

w e ' l l work through t h a t e x h i b i t book i n order. 

Our f i r s t witness i s B i l l Hawkins. Mr. Hawkins 

i s w i t h BP. He w i l l t e s t i f y about the work and the 

recommendations of the industry/OCD Study Committee. He's 

going t o e x p l a i n t o you the reasons behind the proposed — 

or the e x i s t i n g a c t u a l boundary between the low-

p r o d u c t i v i t y area and the h i g h - p r o d u c t i v i t y area. He's 

going t o then provide an overview of what we b e l i e v e are 

the a p p ropriate recommended r e g u l a t o r y changes f o r t h i s 

p o ol. 

BILL HAWKINS. 

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. CARR: 

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

A. Yes, B i l l Hawkins. 
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Q. Mr. Hawkins, where do you reside? 

A. I n Golden, Colorado. 

Q. By whom are you employed? 

A. BP America Production Company. 

Q. And what i s your p o s i t i o n w i t h BP America 

Production Company? 

A. I'm a petroleum engineer w i t h BP. I'm 

responsible f o r r e g u l a t o r y a f f a i r s i n Colorado and New 

Mexico. 

Q. Could you summarize f o r the Commission your 

educational background? 

A. Yes, I have a bachelor of science i n petroleum 

engineering from Texas Tech U n i v e r s i t y i n 1972 and a master 

of engineering from Texas Tech i n 1974. 

Q. Would you review your employment h i s t o r y ? 

A. Since 1974 I've been employed by Amoco and now 

BP, through a merger, as petroleum engineer. 

Q. At a l l times have you held engineering p o s i t i o n s ? 

A. Yes. 

Q. Are you i n charge of r e g u l a t o r y a f f a i r s f o r the 

San Juan Basin? 

A. Yes, I am. 

Q. And i n the e x h i b i t book behind Tab 1, i s the r e a 

copy of your resume and then a summary of the testimony 

you're going t o be p r o v i d i n g here today? 
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A. Yes, there i s . 

Q. Were you an engineering witness p r o v i d i n g 

testimony i n the Colorado case where i n f i l l development was 

approved f o r t h a t pool on the Colorado side of the l i n e ? 

A. Yes, I was. 

Q. And you also t e s t i f i e d before t h i s D i v i s i o n l a s t 

year? 

A. Yes, I d i d . 

Q. Are you a member of the D i v i s i o n ' s F r u i t l a n d 

Coalbed Methane Study Committee? 

A. Yes, I am. 

Q. Have you p a r t i c i p a t e d i n a l l aspects of t h a t work 

since i t s f i r s t meeting i n August of 1999? 

A. I have. 

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

t h i s case on behalf of t h a t Committee? 

A. I am. 

Q. And are you f a m i l i a r w i t h the Basin F r u i t l a n d 

Coalbed Pool and the r u l e s t h a t govern development of t h a t 

resource? 

A. I am. 

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

witness i n petroleum engineering. 

CHAIRMAN WROTENBERY: Let me ask one question 

f i r s t . I don't b e l i e v e we have a copy of Mr. Hawkins* 
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resume i n our books. I don't know i f t h a t was a v a i l a b l e i n 

the c o u r t r e p o r t e r ' s copy. 

MR. CARR: The copy of the book t h a t I received 

has t h a t . I w i l l provide copies of the resume and summary 

f o l l o w i n g Mr. Hawkins' pr e s e n t a t i o n , i f you'd l i k e . 

CHAIRMAN WROTENBERY: Okay, t h a t sounds f i n e . 

Any objection? Then we f i n d t h a t Mr. Hawkins i s 

q u a l i f i e d t o t e s t i f y as an expert. 

Q. (By Mr. Carr) Would you summarize f o r the 

Commission the purpose of your testimony? 

A. I ' d l i k e t o review the work t h a t the Study 

Committee d i d and b a s i c a l l y summarize the recommendations 

from the Committee. I ' l l t e s t i f y about the boundary 

between the h i g h - p r o d u c t i v i t y area and the l o w - p r o d u c t i v i t y 

area. I ' l l also go over the recommended n o t i c e procedure 

i n s i d e the h i g h - p r o d u c t i v i t y area and provide a r e g u l a t o r y 

summary of the Committee's recommendation. 

Q. Let's s t a r t w i t h the work of the Committee, and 

I' d ask you t o t u r n t o the page and s l i d e t h a t — I guess 

what we're going t o s t a r t w i t h , Mr. Hawkins, are c e r t a i n 

s l i d e s t h a t are i n the back of the m a t e r i a l behind Tab 1, 

and they're about the l a s t f i v e or s i x pages t h e r e , 

e n t i t l e d Supplementary I n t r o d u c t i o n E x h i b i t s . Would you 

j u s t i d e n t i f y those, please? 

A. I'm going t o scoot t o those on the p r o j e c t o r . We 
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have f i v e pages of a summary of the Study Committee's or 

the Coalbed Methane Committee's work since 1999 through 

2003. And although I won't go through each n o t a t i o n on 

these, I ' d l i k e t o p o i n t out some of the key events t h a t 

occurred over the course of t h a t study. 

Q. These are a c t u a l l y the e x h i b i t s t h a t were 

presented l a s t summer a t the hearing i n Farmington by Mr. 

Hayden of the OCD; i s t h a t not correct? 

A. That's c o r r e c t . The f i r s t f o u r s l i d e s were 

presented by Steve Hayden, and then the l a s t s l i d e i s j u s t 

an update f o r the l a t e s t meetings. 

Q. Why don't you now a t t h i s time summarize f o r the 

Commission the work of the Study Committee? 

A. Well, j u s t t o k i n d of b r i e f l y go through t h i s , 

the Committee was convened i n August of 1999, and the 

primary purpose the Committee was convened was t o look a t 

i n f i l l d r i l l i n g i n the F r u i t l a n d Coal. The O i l and Gas 

Commission i n Colorado had j u s t approved a f i e l d w i d e i n f i l l 

spacing hearing i n Colorado i n the F r u i t l a n d Coal, and 

c e r t a i n l y t h e r e was i n t e r e s t by the NMOCD and the BLM and 

other i n d u s t r y t o take a look a t the F r u i t l a n d Coal i n New 

Mexico. 

We met on a number of occasions. I t h i n k one of 

the most important i n i t i a l meetings occurred i n August of 

2000 when B u r l i n g t o n presented some of the study they had 
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f o r t h e i r 28-and-6 U n i t , and they i n d i c a t e d t h a t t he 

F r u i t l a n d Coal appears t o behave l i k e a m u l t i - l a y e r 

r e s e r v o i r and i n d i c a t e d t o importance of s t a r t i n g t o look 

a t i n d i v i d u a l pressures i n the d i f f e r e n t l a y e r s i n the 

F r u i t l a n d Coal. 

Move ahead t o the next s l i d e , we continued t o 

have some meetings, and i n January of 2 001 we set up a 

group t o de f i n e the boundary between the h i g h - r a t e p o r t i o n 

of the pool and the low-rate p o r t i o n of the po o l , and t h a t 

e v e n t u a l l y became named the h i g h - p r o d u c t i v i t y area and the 

l o w - p r o d u c t i v i t y area. The i n i t i a l boundary was 

p r e l i m i n a r y , j u s t based on in p u t from a number of 

companies, but without the b e n e f i t of a d d i t i o n a l s t u d i e s . 

Following t h a t , each of the companies on the 

Committee began t o do some i n d i v i d u a l s t u d i e s and present 

those t o the Committee f o r c o n s i d e r a t i o n . 

I f we move t o the next s l i d e , i n May of 2 001 

B u r l i n g t o n presented a case t o the NMOCD t o p i l o t - t e s t the 

l o w - p r o d u c t i v i t y area. And f o l l o w i n g t h a t , i n August of 

2001, we began t o look a t the h i g h - p r o d u c t i v i t y area. And 

based on some of the presentations by BP and others t h a t we 

wanted t o allow i n f i l l d r i l l i n g i n the h i g h - p r o d u c t i v i t y 

area and considered an a d m i n i s t r a t i v e procedure where 

n o t i c e would be given t o o f f s e t operators. 

I f we move ahead, i n A p r i l , 2002, the Committee 
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met again and f i n a l i z e d the h i g h - p r o d u c t i v i t y area as a 

s i n g l e continuous area t h a t encompassed w e l l s t h a t produced 

a t g r e a t e r than 2 m i l l i o n cubic f e e t a day as the highest 

average r a t e from those w e l l s . And you can see t h a t on the 

board, o f f j u s t t o the r i g h t here, we've got — t h a t black 

boundary i s the boundary t h a t the Committee drew. 

Following t h a t , we had the hearing f o r F r u i t l a n d 

i n f i l l i n J u l y of 2002 and received an order i n October 

approving i n f i l l i n the l o w - p r o d u c t i v i t y area but denying 

i n f i l l i n the h i g h - p r o d u c t i v i t y area, b a s i c a l l y remanding 

back t o the Committee f o r f u r t h e r study the h i g h -

p r o d u c t i v i t y area. 

Two f i n a l meetings f o l l o w i n g t h a t . I n November, 

B u r l i n g t o n and Devon presented l a y e r pressure data from 

nine w e l l s i n s i d e the h i g h - p r o d u c t i v i t y area, showing the 

i n d i v i d u a l coalbeds, some being p a r t i a l l y drained, some not 

being drained a t a l l . And i n February the Committee 

reviewed the study of those pressures and considered the 

a l t e r n a t i v e s i n the h i g h - p r o d u c t i v i t y area. And the 

m a j o r i t y vote on the Committee was t o allow — t o keep the 

h i g h - p r o d u c t i v i t y - a r e a boundary w i t h an a d m i n i s t r a t i v e 

procedure f o r n o t i c e i n s i d e the h i g h - p r o d u c t i v i t y area and 

a l l o w i n f i l l w i t h t h a t n o t i c e . 

Q. And as of February, 2 003, the Committee was 

unanimously i n favor of the recommendation t h a t ' s before 
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the Commission here today? 

A. Well, we are a l l i n favor of t h i s — i n support 

of t h i s recommendation now. I t h i n k i n February, 2003, 

t h e r e was s t i l l maybe some controversy from ConocoPhillips. 

But subsequent t o t h e i r study they have concurred w i t h the 

Committee's recommendation. 

Q. Let's now look a t the boundary, and l e t ' s go back 

t o the f i r s t p a r t of the m a t e r i a l included behind Tab 1. 

I ' d ask you t o go t o the s l i d e t h a t ' s e n t i t l e d " F r u i t l a n d 

Coal HPA I n f i l l - HPA Boundary" and review t h a t f o r the 

Commission. 

A. This i s a s l i d e t h a t ' s going t o summarize a 

l i t t l e b i t about the purpose of the boundary and how i t 

f i t s i n t o the coal r e s e r v o i r . 

As I st a t e d , the Committee's approach was t o f i n d 

a s i n g l e , continuous boundary t h a t would encompass the 

h i g h - r a t e w e l l s . We chose the 2-million-a-day r a t e based 

on some of the p r e l i m i n a r y studies t h a t BP had done, 

i n d i c a t i n g t h a t those w e l l s were — t h a t less than t h a t 

r a t e , the w e l l s were c l e a r l y d r a i n i n g less than 2 00 acres. 

Above t h a t r a t e , there were some of our stud i e s i n d i c a t i n g 

w e l l s d r a i n i n g l a r g e r areas than t h a t . 

But once we got t o put a l i n e , a b e s t - f i t l i n e , 

on the map, about 2 m i l l i o n a day was about the only l i n e 

we could f i t t h a t was a s i n g l e , continuous boundary t o 
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encompass those h i g h - r a t e w e l l s . 

The l i n e was not intended t o separate the pool 

i n t o an area where i n f i l l i s needed versus an area where 

i n f i l l i s not needed. We a l l recognize t h a t t h e r e were 

areas i n s i d e t h i s boundary where i n f i l l w e l l s were going t o 

be needed t o prevent waste. 

Just t o give you an idea of the complexity of the 

r e s e r v o i r , even though we've drawn t h i s as a s i n g l e 

continuous boundary, there are about 7 5 w e l l s i n s i d e the 

boundary t h a t a c t u a l l y had a maximum r a t e less than 2 

m i l l i o n a day, and there are about a hundred w e l l s on the 

o u t s i d e of the boundary, i n what we've determined now as 

the l o w - p r o d u c t i v i t y area, t h a t had higher r a t e s j u s t above 

2 m i l l i o n a day. 

So i t ' s not a p e r f e c t l i n e , but i t ' s a b e s t - f i t 

l i n e t o encompass those h i g h e r - r a t e w e l l s i n the r e s e r v o i r . 

And our s t u d i e s , what w e ' l l show you today i s t h a t the 

m a j o r i t y of the spacing u n i t s i n s i d e the h i g h - p r o d u c t i v i t y 

area w i l l b e n e f i t from i n f i l l development and r e c o v e r i n g 

incremental recovery. 

Q. A l l r i g h t , l e t ' s now go t o the p l a t t h a t i s based 

on the highest average d a i l y r a t e , which i s the next s l i d e . 

What does i t show? 

A. This i s a map of the F r u i t l a n d Coal w e l l s , 

contoured on highest average d a i l y r a t e , and t h i s was the 
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map t h a t we used t o a c t u a l l y s e l e c t the boundary i n the 

Committee. The yellow l i n e i s the -- or encompasses the 

w e l l s t h a t are a t 2 m i l l i o n a day. The blue are w e l l s t h a t 

are producing between 1 and 2. And then i n s i d e the h i g h -

p r o d u c t i v i t y — 

COMMISSIONER LEE: Can I ask a question? 

THE WITNESS: Yes. 

COMMISSIONER LEE: I s t h i s r a t e the i n i t i a l r a t e 

or the c u r r e n t r a t e or — 

THE WITNESS: I t ' s the highest average annual 

d a i l y r a t e . 

COMMISSIONER LEE: At — ? 

THE WITNESS: For the l i f e of the w e l l . 

COMMISSIONER LEE: For the l i f e of the w e l l . 

Thank you. 

THE WITNESS: So i t ' s the peak r a t e t h a t the w e l l 

made. I t ' s annualized and averaged — 

COMMISSIONER LEE: — a f t e r you dewater i t ? 

THE WITNESS: Right. I n s i d e the boundary you 

also see some pink and purple c o l o r s , and those are areas 

i n s i d e the h i g h - p r o d u c t i v i t y area where the w e l l s are 

producing a t much higher r a t e s . The pink shows w e l l s 

making more than 4 m i l l i o n a day, and the p u r p l e shows 

w e l l s making more than 5 m i l l i o n a day f o r t h e i r highest 

peak r a t e s . 
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I t h i n k the p o i n t t h a t I would make here i s t h a t 

you can see i n s i d e the boundary there are q u i t e a few areas 

where we s t i l l have w e l l s t h a t are producing much less than 

the best w e l l s i n the pool. And t h a t was our i n d i c a t i o n 

t h a t those are the areas t h a t are most l i k e l y going t o need 

t o be i n f i l l d r i l l e d . 

Subsequent t o t h a t , we've looked a t the l a y e r 

pressure i n f o r m a t i o n , which I t h i n k i s going t o demonstrate 

t h a t a la r g e number, i f not most of those w e l l s t h a t are 

even i n the pink and purple, w i l l s t i l l b e n e f i t from i n f i l l 

development. 

Q. (By Mr. Carr) A l l r i g h t , l e t ' s move t o your next 

s l i d e , and I ' d ask you t o discuss w i t h the Commission the 

waste concerns. 

A. Approval of i n f i l l development i n the h i g h -

p r o d u c t i v i t y area w i l l prevent waste and allow s i g n i f i c a n t 

incremental recovery t o be recovered from w e l l s — the 

i n f i l l w e l l s d r i l l e d there. The i n d u s t r y estimates, a l l of 

our company's s t u d i e s , i n d i c a t e incremental recovery w i l l 

range somewhere from 240 BCF t o 64 0 BCF i n s i d e the h i g h -

p r o d u c t i v i t y area. 

To put t h a t i n — Just t o show t h a t t h a t ' s a 

conservative estimate, the USGS has r e c e n t l y completed a 

study of undiscovered resources, and i n t h e i r study they 

have i d e n t i f i e d i n the F r u i t l a n d Coal fa i r w a y a p o t e n t i a l 
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f o r 4 TCF of undiscovered resource i n the f a i r w a y . That 

would be both i n Colorado and New Mexico. And I t h i n k i f 

we look a t the map on the board, the b r i g h t l y — yell o w and 

orange c o l o r s , you can see t h a t the m a j o r i t y of t h a t 

f a i r w a y l i e s i n New Mexico. 

I n a d d i t i o n t o t h i s , the BLM's resource 

management plan c u r r e n t l y provides f o r w e l l s t o be d r i l l e d 

on 160-acre de n s i t y i n New Mexico. So I t h i n k — We have a 

r e g u l a t o r y scheme i n place t o allow these w e l l s t o be 

d r i l l e d , and there i s a r e c o g n i t i o n t h a t i n order f o r those 

w e l l s t o be d r i l l e d , s i g n i f i c a n t recovery would need t o be 

recovered by those w e l l s . 

Q. Let's go t o the next e x h i b i t . I ' d ask you t o 

review f o r the Commission the r e l a t i o n s h i p between the 

h i g h - p r o d u c t i v i t y area and the e s t a b l i s h e d producing u n i t s 

i n t h a t area. 

A. Okay. We're going t o take a look now a t some of 

the d e t a i l s of what needs t o be accomplished i n the 

r e g u l a t o r y scheme or r u l e s t o govern the F r u i t l a n d Coal 

Pool, and the f i r s t t h i n g I would look a t i s the boundary 

f o r the h i g h - p r o d u c t i v i t y area and, as shown on t h i s s l i d e , 

the f e d e r a l u n i t s t h a t are i n place. And you can see from 

the d i f f e r e n t cross-hachured areas the p a r t of the pool 

t h a t l i e s i n s i d e f e d e r a l u n i t s . About t w o - t h i r d s of the 

area i n the h i g h - p r o d u c t i v i t y area i s covered by f e d e r a l 
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u n i t s . 

And one of the b e n e f i t s t h a t we have i n s i d e a 

f e d e r a l u n i t i s t h a t the ownership i n s i d e the p a r t i c i p a t i n g 

areas i n the r e i s common and prevents the p o t e n t i a l f o r 

c o r r e l a t i v e r i g h t s t o be v i o l a t e d . 

There 1s about o n e - t h i r d of the area t h a t 1 s shown 

i n white t h a t i s what we c a l l d r i l l b l o c k acreage, where 

each spacing u n i t has d i f f e r e n t ownership from the spacing 

u n i t s adjacent. And there i s , you know, more o p p o r t u n i t y 

f o r — or p o t e n t i a l f o r v i o l a t i o n of c o r r e l a t i v e r i g h t s , 

and more need f o r — p o t e n t i a l need f o r n o t i c e t o those 

p a r t i e s f o r i n f i l l d r i l l i n g i n t h i s h i g h - p r o d u c t i v i t y area. 

Q. A l l r i g h t , l e t ' s go t o the next s l i d e , and l e t ' s 

review the w e l l - l o c a t i o n issues. 

A. We t r i e d t o show on t h i s s l i d e the d i f f e r e n t 

occasions you might have f o r d r i l l i n g w e l l s , both i n the 

f e d e r a l u n i t t h a t ' s shown i n the dark o u t l i n e and i n the 

d r i l l b l o c k s , which are — i n t h i s case they're shown i n s i d e 

of the f e d e r a l u n i t , but they're not p a r t of the 

p a r t i c i p a t i n g area, and i f you were outside of the f e d e r a l 

u n i t i t would be t r e a t e d i n the very same way. 

And i n f a c t , t h i s s l i d e was shown t o the D i v i s i o n 

a t the hearing back i n J u l y of 2002, and the 

recommendations on the setbacks from t h i s s l i d e were 

approved i n the D i v i s i o n ' s order. 
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The recommended setback i s 660 f e e t from the 

boundary of the spacing u n i t , when you're i n a d r i l l b l o c k 

acreage, 660 f e e t from the boundary of the u n i t t h a t i s a l l 

i n s i d e a p a r t i c i p a t i n g area, and also a 660-foot setback 

from any i n d i v i d u a l t r a c t s t h a t are e i t h e r noncommitted or 

p a r t i a l l y committed t o the u n i t . So we're t r y i n g t o keep 

the 660-foot b u f f e r or 660-foot setback from any areas 

where the ownership i s not common. 

There's also a 10-foot setback from the — t h a t ' s 

not shown, and t h a t ' s from the i n t e r n a l s u b d i v i s i o n s i n s i d e 

the spacing u n i t , q u a r t e r - s e c t i o n boundaries. 

Q. Mr. Hawkins, the Study Committee i s recommending 

t h a t t h e r e be a s p e c i a l n o t i c e procedure or a s p e c i a l 

procedure t h a t w i l l apply t o operators who are proposing t o 

d r i l l — 

A. Yes. 

Q. — i n the i n f i l l area. 

A. Yes. 

Q. And would you now go t o — Before we go t o the 

next s l i d e , when I look at t h i s spacing i s n ' t what i s being 

proposed here — i t was not only adopted by the D i v i s i o n , 

but i t i s i d e n t i c a l t o what i s r e q u i r e d f o r the Mesaverde 

and the Dakota formations; i s n ' t t h a t c o r r e c t ? 

A. Yes, i t i s . 

Q. Okay. And now, l e t ' s go from t h i s and l e t ' s 
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review f o r the Commission those n o t i c e procedures t h a t we 

have been discussing i n the h i g h - p r o d u c t i v i t y area. 

A. Okay. We've got two s l i d e s here on the n o t i c e 

and 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 . F i r s t i s t h a t n o t i c e 

of i n f i l l i n s i d e the h i g h - p r o d u c t i v i t y area w i l l p r o t e c t 

c o r r e l a t i v e r i g h t s of a f f e c t e d p a r t i e s s i m i l a r t o a 

nonstandard l o c a t i o n procedure. This w i l l a l l o w the 

operators t o d r i l l t h e i r w e l l s e f f i c i e n t l y when th e r e i s no 

o b j e c t i o n from the o f f s e t operator. When the o f f s e t 

operator i s concerned about c o r r e l a t i v e r i g h t s , they have 

the o p p o r t u n i t y p r o t e s t , which can i n i t i a t e a hearing t o 

determine j u s t i f i c a t i o n f o r the w e l l . 

I have a s l i d e — the next s l i d e i s designed t o 

show a l i t t l e more d e t a i l about how the n o t i c e would work, 

s i m i l a r t o a nonstandard l o c a t i o n procedure. I n t h i s 

example, the operator i n — i t looks l i k e Section 8 — i s 

proposing t o d r i l l an i n f i l l w e l l i n the southeast q u a r t e r 

— Let's see, I've got — you can see, r i g h t here. And 

we've named t h a t operator Operator A, w i t h a 100-percent 

working i n t e r e s t . And we're j u s t going t o show the example 

of which spacing u n i t s would receive n o t i c e . 

The spacing u n i t s t h a t would receive n o t i c e would 

be these t h a t are designated i n yellow. Those are the 

spacing u n i t s t h a t are adjacent t o or cor n e r i n g the qu a r t e r 

s e c t i o n where the proposed i n f i l l w e l l i s proposed t o be 
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d r i l l e d . 

And then on the right-hand side of the s l i d e 

we've l i s t e d a l i t t l e excerpt t h a t comes out of Rule 12 07 

f o r a f f e c t e d p a r t i e s f o r nonstandard l o c a t i o n s , and we 

t h i n k t h a t i s the same type of language t h a t should be used 

f o r the F r u i t l a n d Coal, t h a t the n o t i c e t o those a f f e c t e d 

p a r t i e s should p r i m a r i l y be t o the Divi s i o n - d e s i g n a t e d 

operator of the spacing u n i t . 

And there are a couple of nuances where the 

n o t i c e might be d i f f e r e n t than j u s t t o the operator. One 

would be i f there i s no operator, then the n o t i c e would go 

t o the lessee of record, or the mineral owners i f t h e r e are 

no lessees, and t h a t would be the example i n the n o r t h h a l f 

of Section 9, cornering the d r i l l e d q u arter f o r the 

proposed i n f i l l w e l l . 

The other nuances would be t h a t i f the operator 

i s the same as the proposed i n f i l l w e l l and the ownership 

i s not i d e n t i c a l , then the n o t i c e would go t o the r e s t of 

the working i n t e r e s t owners i n the adjacent spacing u n i t . 

And f o r instance t h a t would be, i n the south h a l f of 9, 

here's the proposed i n f i l l w e l l , Operator A 100 percent. 

I n t he south h a l f of 9, Operator A i s the same operator but 

only c o n t r o l s 50 percent of the working i n t e r e s t , so n o t i c e 

would have t o go t o the other 50-percent working i n t e r e s t 

i n t h a t spacing u n i t . 
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And f i n a l l y you would have the s i t u a t i o n where 

you're i n s i d e a f e d e r a l u n i t or i n a d r i l l b l o c k acreage 

where you have the same operator w i t h the same ownership. 

The operator — or ownership, i s i d e n t i c a l . No n o t i c e 

would be r e q u i r e d f o r Operator A w i t h 100 percent versus 

here Operator A w i t h 100 percent. 

And t h i s i s b a s i c a l l y the same procedure t h a t ' s 

set up f o r an exception l o c a t i o n or a nonstandard l o c a t i o n 

i n the D i v i s i o n ' s Rules today. 

Q. A l l r i g h t . Let's now review the r e g u l a t o r y 

impacts of the i n f i l l development on F r u i t l a n d Coal i n the 

h i g h - p r o d u c t i v i t y area. Refer t o the next s l i d e , please. 

A. Okay. An order approving i n f i l l d r i l l i n g i n the 

h i g h - p r o d u c t i v i t y area w i t h our recommended a d m i n i s t r a t i v e 

process w i l l provide operators a cost- and t i m e - e f f i c i e n t 

way t o c a r r y out our d r i l l i n g programs f o r i n f i l l w e l l s . 

I f we don't have t h a t and we are l e f t w i t h what 

i s i n the c u r r e n t order, an NMOCD hearing would be r e q u i r e d 

f o r each w e l l i n s i d e the h i g h - p r o d u c t i v i t y area. There are 

4 00 w e l l s i n s i d e the h i g h - p r o d u c t i v i t y area. At an 

estimated cost of a hearing of up t o $10,000 a w e l l , i t 

could add up t o $4 m i l l i o n i n a d d i t i o n a l r e g u l a t o r y costs 

t o get approval f o r i n f i l l i n the h i g h - p r o d u c t i v i t y area. 

COMMISSIONER LEE: So 10M i s the $10,000? 

THE WITNESS: 10,000. 
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COMMISSIONER LEE: I s t h a t an engineering term? 

THE WITNESS: I t ' s not m i l l i o n . 2 M's i s a 

COMMISSIONER LEE: That's only f o r gas, not 

d o l l a r s . 

THE WITNESS: Do you l i k e K, 10K? 

COMMISSIONER LEE: Yes. 

THE WITNESS: We'll change i t t o 10K. 

MR. CARR: I helped him w i t h these e x h i b i t s . 

THE WITNESS: Requiring a hearing on each i n f i l l 

w e l l would add years of a d d i t i o n a l time f o r the NMOCD and 

i n d u s t r y t o get approval f o r i n f i l l d r i l l i n g i n the h i g h -

p r o d u c t i v i t y area, which would be very i n e f f i c i e n t use of 

our time and money, both f o r i n d u s t r y and the NMOCD. 

Q. (By Mr. Carr) Mr. Hawkins, l e t ' s now go t o your 

l a s t s l i d e , and I ' d ask you t o summarize f o r the Commission 

the proposed r e g u l a t o r y requirements t h a t you're advocating 

here today. 

A. F i r s t and foremost, NMOCD approval of i n f i l l i n 

the h i g h - p r o d u c t i v i t y area w i l l prevent waste and w i l l 

a l l o w s i g n i f i c a n t incremental reserves t o be recovered. We 

know t h a t — Our studies a l l show d i f f e r e n t estimates, but 

those estimates a l l are i n the order of several hundred t o 

500 BCF of gas t h a t would not be recovered i f i n f i l l w e l l s 

are not d r i l l e d . 
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The n o t i c e procedure t h a t we're recommending w i l l 

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

the h i g h - p r o d u c t i v i t y area, very s i m i l a r t o the nonstandard 

l o c a t i o n process. 

And the a d m i n i s t r a t i v e approach t h a t we are 

recommending f o r APDs w i l l provide an e f f i c i e n t procedure 

f o r the NMOCD and f o r i n d u s t r y t o i n f i l l the h i g h -

p r o d u c t i v i t y area. 

And l a s t l y , I would p o i n t out t h a t the w e l l -

l o c a t i o n r u l e s t h a t we're using s i m i l a r t o the Mesaverde 

and Dakota Pools w i l l provide many o p p o r t u n i t i e s f o r 

i n d u s t r y t o use the e x i s t i n g wellbores or w e l l pads, roads 

and other f a c i l i t i e s , so t h a t we can minimize the p o t e n t i a l 

surface disturbance f o r i n f i l l i n g . 

Q. Now, Mr. Hawkins, you've reviewed the r e g u l a t o r y 

changes and requirements t h a t have been proposed by the 

Study Committee? 

A. Yes, I have. 

Q. W i l l a d d i t i o n a l witnesses be t e s t i f y i n g as t o the 

ge o l o g i c a l and engineering data t h a t supports the changes 

t h a t you have j u s t summarized? 

A. Yes. 

Q. And those witnesses w i l l be t e s t i f y i n g l a t e r here 

today? 

A. Yes. 
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Q. Were the e x h i b i t s contained behind Tab A i n the 

e x h i b i t book prepared by you, or have you reviewed them and 

can you t e s t i f y as t o t h e i r accuracy? 

A. Yes, they were prepared by me or reviewed by me. 

MR. CARR: May i t please the Commission, a t t h i s 

time we would move the admission of Mr. Hawkins' e x h i b i t s , 

which are each of the documents contained behind Tab A i n 

the e x h i b i t book. 

CHAIRMAN WROTENBERY: Any obje c t i o n ? Then the 

e x h i b i t s behind Tab 1 — 

MR. CARR: — Tab 1 — 

CHAIRMAN WROTENBERY: — w i l l be admitted. 

MR. CARR: — M, K, 1, A... And t h a t concludes 

my d i r e c t examination of Mr. Hawkins. 

CHAIRMAN WROTENBERY: Okay, thank you. Did 

anybody else have any questions of Mr. Hawkins? 

Commissioners? 

EXAMINATION 

BY COMMISSIONER BAILEY: 

Q. Has every 32 0-acre spacing u n i t w i t h i n the h i g h -

p r o d u c t i v i t y area been d r i l l e d and completed i n the 

F r u i t l a n d ? 

A. I be l i e v e a l l but p o s s i b l y one have been d r i l l e d . 

COMMISSIONER BAILEY: Okay. 

CHAIRMAN WROTENBERY: Commissioner Lee? 
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EXAMINATION 

BY COMMISSIONER LEE: 

Q. You already dewater i t on the other p a r t s of i t . 

Do you t h i n k t h i s i n f i l l d r i l l i n g i s — economically, i s 

even b e t t e r f o r the e x p l o r a t i o n well? 

A. For the f i r s t well? 

Q. Yes. 

A. What we've seen i n Colorado, where we have done 

i n f i l l , i s t h a t there has been no negative impact on those 

o r i g i n a l w e l l s . And i n many cases there has been continued 

i n c l i n e on the f i r s t w e l l t h a t was d r i l l e d . 

So yes, I could say t h a t I t h i n k t h e r e would be 

some p o t e n t i a l b e n e f i t , p a r t i c u l a r l y i n the low-

p r o d u c t i v i t y area, where there's s t i l l dewatering needed. 

Q. Right now, i n t h i s area, you have a l o t of 

Pi c t u r e d C l i f f , 80 acres. Can you u t i l i z e those wellbores? 

A. Well, the Pictured C l i f f s are on 160s r i g h t now, 

but they're being p i l o t e d f o r 80-acre. I don't know t h a t -

- You know, I t h i n k there are many o p p o r t u n i t i e s where we 

could use the Pic t u r e d C l i f f s w e l l or one of the deeper 

w e l l s . 

I n s i d e the h i g h - p r o d u c t i v i t y area t h e r e are s t i l l 

some concerns over how we w i l l complete w e l l s , whether they 

would need t o be p e r f ' d and f r a c ' d , where you could use an 

e x i s t i n g w e l l b o r e , or whether they would need t o be 
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c a v i t a t e d , i n which case you would have t o d r i l l a new 

wellbo r e . But there's always the p o t e n t i a l t o d r i l l even a 

new wellbore from an e x i s t i n g pad. So I t h i n k operators 

would look a t those as p o t e n t i a l s o l u t i o n s . 

Q. How many of the Pic t u r e d C l i f f w e l l s i n t h i s area 

increase t h e i r p r o d u c t i v i t y a f t e r 3 0 years? 

A. I'm so r r y , I don't understand t h a t . 

Q. I heard a l o t of Pi c t u r e d C l i f f w e l l s i n t h i s 

area increase a l o t of p r o d u c t i v i t y . What I'm saying i s , a 

l o t of companies s t e a l the F r u i t l a n d Coal gas from the 

P i c t u r e d C l i f f completions. Do you have any idea about 

t h a t ? 

A. I don't have any way t o analyze t h a t . 

Q. Yeah. The Pic t u r e d C l i f f i s r i g h t under the 

F r u i t l a n d Coal. 

A. Right. 

Q. I t h i n k a common p r a c t i c e r i g h t now i s , I don't 

have 160 acres, but I use the Pic t u r e d C l i f f as a — and 

penetrate i n t o the F r u i t l a n d Coal and get the coal gas out. 

I s t h a t true? Do you understand? 

A. I understand your question. 

Q. I s t h a t a BP operation? 

A. That i s never our i n t e n t . I don't t h i n k any 

operator intends t o t r y t o complete i n t o the F r u i t l a n d Coal 

through a P i c t u r e d C l i f f — 
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Q. Are you sure? 

A. — p e r f o r a t i o n . Yes. 

Q. I thought t h i s i s common p r a c t i c e . 

A. Common pra c t i c e ? 

Q. Yeah, the BLM t o l d me t h a t a l l the P i c t u r e d 

C l i f f , up t o 3 0 years, they recharge, and a l l the 

p r o d u c t i v i t y increase. 

Well, anyway, I t h i n k t h i s i s 160, my o p i n i o n , 

although we're going t o these four days' hearing, but I 

t h i n k 160 — I support i t , because people have already done 

i t . So — i n r e a l i t y . So can I go home now? 

(Laughter) 

MR. CARR: I f I can go w i t h you. 

CHAIRMAN WROTENBERY: You're i n i t too. 

EXAMINATION 

BY CHAIRMAN WROTENBERY: 

Q. Mr. Hawkins, i t sounds l i k e you're f a m i l i a r w i t h 

the spacing r u l e s i n the F r u i t l a n d Coal i n Colorado. 

A. Yes. 

Q. Could you summarize those f o r us, please? 

A. I t ' s very s i m i l a r t o New Mexico, i t ' s spaced on 

320 acres. The setbacks are s l i g h t l y d i f f e r e n t , we use a 

990 setback i n Colorado. 

I n 1999 — Well, p r i o r t o 1999, the r e were a 

number of areas t h a t were p i l o t e d f o r i n f i l l i n Colorado, 
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and i n 1999 a large hearing was held t o approve i n f i l l 

d r i l l i n g . 

I n 1999 i n d u s t r y d i d n ' t ask f o r i n f i l l i n the 

h i g h - p r o d u c t i v i t y area i n Colorado. At t h a t p o i n t i n time 

we d i d not have layer pressure data t o look a t , so we 

d i d n ' t even include i t i n our a p p l i c a t i o n . But i t does use 

a boundary s i m i l a r t o the New Mexico Commission or what 

we're proposing. There's a 3-million-a-day boundary t h a t 

was used i n Colorado instead of a 2, and I have made a 

recommendation t o our company t o get together w i t h other 

operators and take a look a t the h i g h - p r o d u c t i v i t y area i n 

Colorado f o r p o t e n t i a l f o r i n f i l l t h e r e . 

Q. Thank you. And could you e x p l a i n how the USGS 

defines undiscovered resources? 

A. You know, I don't know e x a c t l y what — how they 

d e f i n e undiscovered, but — w e l l , I r e a l l y can't g i v e you a 

— We might have somebody t h a t can t e l l you t h a t . 

CHAIRMAN WROTENBERY: Okay, I was j u s t t r y i n g t o 

put t h a t estimate of 4 TCF i n context. 

Any f u r t h e r questions? Anything else of Mr. 

Hawkins, then? 

MR. CARR: That concludes my p r e s e n t a t i o n of t h i s 

witness. 

CHAIRMAN WROTENBERY: Thank you very much f o r 

your testimony, Mr. Hawkins. 
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And I t h i n k w e ' l l take about a 10-minute break, 

i f t h a t ' s okay w i t h everybody. 

(Thereupon, a recess was taken a t 11:00 a.m.) 

(The f o l l o w i n g proceedings had a t 11:10 a.m.) 

CHAIRMAN WROTENBERY: Okay, Mr. Carr? 

MR. CARR: May i t please the Commission, our next 

witness i s going t o be James Fassett. 

Before we s t a r t w i t h Mr. Fassett, t h e r e i s an 

e r r o r i n one of h i s e x h i b i t s . I t i s the t h i r d c o l o r s l i d e , 

and i t looks i n the book something l i k e t h i s , and you can 

see i t ' s a mis- — i t was a c t u a l l y i n the book as a t e s t t o 

see i f anybody read t h i s — 

CHAIRMAN WROTENBERY: I not i c e d . 

MR. CARR: — but the c o r r e c t page — I've passed 

i t out — looks l i k e t h i s . I f anybody wants a copy of i t , 

t h i s i s the c o r r e c t page f o r the e x h i b i t book and i t ' s the 

t h i r d s l i d e . 

And so a t t h i s time we would c a l l Mr. Fassett. 

Mr. Fassett i s going t o review the general g e o l o g i c a l 

s e t t i n g f o r the F r u i t l a n d Coal and i s also going t o discuss 

the recent resource assessment by the USGS. 

And the way, w i t h your permission, w e ' l l approach 

t h i s i s , I w i l l q u a l i f y Mr. Fassett, and then I would l i k e 

t o t u r n i t over t o him f o r h i s p r e s e n t a t i o n . I t ' s an 

important p r e s e n t a t i o n , i t sets a very s o r t of important 
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backdrop behind the r e s t of the testimony which y o u ' l l be 

hearing, and i t ' s a much b e t t e r p r e s e n t a t i o n i f I do what 

everyone would l i k e me t o do and t h a t i s shut up and step 

back. So w i t h your permission, t h a t ' s how w e ' l l do t h a t . 

JAMES E. FASSETT. 

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

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

DIRECT EXAMINATION 

BY MR. CARR: 

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

A. James E. Fassett. 

Q. Mr. Fassett, where do you reside? 

A. I res i d e here i n Santa Fe. 

Q. Could you e x p l a i n t o the Commission by whom 

you're employed? 

A. I am s o r t of employed several d i f f e r e n t ways. I 

am r e t i r e d from the US Geological Survey as of June of 

2000, and I continue t o work f o r them as an emeritus 

s c i e n t i s t , and t h a t ' s k i n d of a fancy t i t l e f o r saying t h a t 

they don't pay me anymore but I s t i l l work f o r them. 

I n a d d i t i o n t o t h a t , I've r e c e n t l y s t a r t e d t o do 

some c o n s u l t i n g . I consult f o r a f i r m named CDX Rockies 

t h a t ' s located i n Durango, Colorado. I t ' s a company t h a t ' s 

i n v o l v e d i n the promotion of coalbed methane. And I 

r e c e n t l y was h i r e d by Dugan Production i n Farmington, New 
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Mexico, and I'm c o n s u l t i n g f o r them as w e l l . 

Q. Could you summarize your educational background 

f o r the Commission? 

A. Yes, I have a bachelor's and a master's degree 

from Wayne State U n i v e r s i t y i n 1959 and 1964, r e s p e c t i v e l y . 

Q. You have worked w i t h the USGS from 1960 t o 2000; 

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

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

Q. Could you summarize your work, p a r t i c u l a r l y as i t 

r e l a t e s t o the development of the coalbed deposits i n the 

San Juan Basin? 

A. Yes, when I a r r i v e d i n Farmington i n 1961 the r e 

was a small d i s t r i c t o f f i c e of the USGS th e r e , and t h a t 

o f f i c e was p r i m a r i l y charged w i t h doing research on the 

leasable minerals i n northwest New Mexico. And the 

p r i n c i p a l one of those, of course, i s c o a l . 

So along w i t h a colleague of mine named Jim 

Hinds, we published i n 1971 the f i r s t Basinwide study of 

the subsurface coal basin t h a t had ever been done i n the 

western United States. And we came up w i t h a f a i r l y 

d e t a i l e d p o r t r a y a l of the d i s t r i b u t i o n of the coalbeds and 

the t o t a l tonnage of the coal. And our basic t o o l was 

geophysical w e l l logs. And a t t h a t time the use of logs 

f o r determining coal resources was h i g h l y questionable 

among a l o t of people, so we were breaking new ground. 
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Anyway, we published t h a t paper i n 1971. 

I went on and worked i n other p a r t s of the 

country and other p a r t s of the world. I spent t h r e e years 

i n Pakistan f o r the US Geological Survey i n 1990 t o 1993, 

again studying coal resources there. And then my f i n a l 

p u b l i c a t i o n f o r the USGS was a chapter i n the USGS N a t i o n a l 

Coal Resource Assessment, and t h a t p u b l i c a t i o n i s 1625-B, 

and my chapter on the San Juan Basin coal resources i s 

Chapter Q. And most of what I'm going t o present today, 95 

percent of i t , i s i n t h a t p u b l i c a t i o n . And i f anyone would 

l i k e t o have a copy, contact me a f t e r the meeting and I ' l l 

be sure you get i t . I t ' s on a CD-ROM, so i t ' s nice and 

small, compact and easy t o — 

COMMISSIONER BAILEY: I would. 

THE WITNESS: — deal w i t h . And I can giv e you a 

copy i f you'd l i k e also. 

CHAIRMAN WROTENBERY: Okay, Commissioner B a i l e y 

d e f i n i t e l y would l i k e t o have one. 

COMMISSIONER BAILEY: I've already s a i d yes, 

please. 

MR. CARR: May i t please the Commission, we would 

tender Mr. Fassett as an expert witness i n petroleum 

geology, i n p a r t i c u l a r focusing on the San Juan Basin and 

the coal deposits i n the Basin. 

CHAIRMAN WROTENBERY: Any objections? 
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We accept h i s q u a l i f i c a t i o n s . 

MR. CARR: And a t t h i s time I would l i k e t o step 

back and ask Mr. Fassett t o review the coal development i n 

the San Juan Basin f o r the Commission. 

THE WITNESS: Okay, I ' d j u s t l i k e t o say a t the 

outset t h a t my pre s e n t a t i o n today w i l l be p r i m a r i l y a 

review of what I've already published w i t h the US 

Geological Survey over the years, and most r e c e n t l y the 

p r o f e s s i o n a l paper chapter I j u s t r e f e r r e d t o . 

And you know, I do want t o emphasize I'm not 

rep r e s e n t i n g any of the c l i e n t s t h a t I said I was 

co n s u l t i n g f o r . This i s t o t a l l y f o r the US Geological 

Survey as an emeritus s c i e n t i s t , I guess you might say. 

CHAIRMAN WROTENBERY: Thank you, Mr. Carr. 

THE WITNESS: The t i t l e of my t a l k i s 

D i s t r i b u t i o n of F r u i t l a n d Formation Coal Beds i n Space and 

Time. I chose t h i s t i t l e very c a r e f u l l y because over the 

years t h e r e have been d i f f e r e n t i n t e r p r e t a t i o n s of the 

coalbeds i n the F r u i t l a n d , i n the San Juan Basin, and I 

t h i n k we a l l can appreciate when we see a geologic cross-

s e c t i o n what the d i s t r i b u t i o n of the coalbeds i s i n space, 

the geometry of the coalbeds. But most nongeologists and 

even some g e o l o g i s t s , I'm sorry t o say, don't r e a l l y t h i n k 

about the d i s t r i b u t i o n of these coalbeds i n time, i n other 

words, how they got t o be i n the present geometric 
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c o n f i g u r a t i o n t h a t they now have. 

This i s j u s t a l i t t l e summary s l i d e of the USGS 

Nat i o n a l Coal Assessment. There's the i n f o r m a t i o n about 

i t , 1625-B, and there are chapters on t h i s two-CD set on 

a l l of these coal basins. And my chapter, of course, i s on 

the San Juan Basin, shown r i g h t t h e r e . 

The index map of the Basin shows t h a t f o r the 

purposes, a t l e a s t , of t h i s t a l k , I am d e f i n i n g the Basin 

on the basis of the area contained w i t h i n the F r u i t l a n d 

f o r m a t i o n outcrop, which i s shown here i n green. 

Some of the geographic components of the Basin 

are shown here, the r i v e r system, the Navajo Reservation, 

Southern Ute Reservation, J i c a r i l l a Apache Reservation, the 

B i s t i De-na-zin Wilderness Area, Chaco Canyon, Mesaverde 

Park up t o the n o r t h . 

I've shown the two major c o a l - f i r e d power p l a n t s 

and mines t h a t now e x i s t . A c t u a l l y , there are t h r e e mines. 

There's a mine here i n the Navajo Reservation c a l l e d the 

Navajo Mine, a mine n o r t h of the r i v e r . Both of those are 

mining F r u i t l a n d formation coal. And then the l i t t l e — 

r e l a t i v e l y l i t t l e La Plata Mine up j u s t a t the Colorado-New 

Mexico l i n e , and t h a t mine i s about t o be abandoned. I 

t h i n k i t ' s about mined out. 

On the San Juan Mine they have p r e t t y much mined 

a l l the coal t h a t ' s a v a i l a b l e through s t r i p - m i n i n g and have 
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s t a r t e d t o go underground, w i t h an underground mining 

o p e r a t i o n t h e r e . 

This cross-section i s a s t r a t i g r a p h i c cross-

s e c t i o n , and f o r those of you not f a m i l i a r w i t h how we 

g e o l o g i s t s do t h i n g s , i t ' s oftentimes h e l p f u l t o d e p i c t 

rocks i n terms of r e l a t i n g them t o a datum. And the datum 

I have used here i s a volca n i c ash bed t h a t ' s been a l t e r e d , 

t h a t was l a i d down a t t h a t time — I need t o put my glasses 

on here — 76.76 m i l l i o n years ago. And we know the age of 

t h a t a s h f a l l because i t ' s been dated w i t h very p r e c i s e , 

s t a t e - o f - t h e - a r t methodology using argon-argon s i n g l e -

c r y s t a l d a t i n g methodology. 

And t h a t ash bed represents a l a y e r of m a t e r i a l 

t h a t was l a i d down almost instantaneously, g e o l o g i c a l l y , 

t h a t long ago, and so i t ' s a very valuable datum t o r e l a t e 

other rock u n i t s i n the Basin. 

The u n i t shown i n yellow here i s the P i c t u r e d 

C l i f f sandstone. And as Mr. Lee pointed out a few minutes 

ago, the F r u i t l a n d Coal beds are i n t i m a t e l y r e l a t e d w i t h 

the P i c t u r e d C l i f f s and were l a i d down on top of t h i s u n i t 

as a seaway regressed across the Basin from the southwest 

p a r t up t o the northeast p a r t . 

There's a l o t of s t u f f on here t h a t I won't go 

i n t o r i g h t now. 

Over on the r i g h t side, j u s t i n case you're 
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cu r i o u s , these are ammonite zonation zones t h a t have been 

very p r e c i s e l y determined by the US Geological Survey over 

the years, and some of these have been dated. This one's 

been dated a t 73.31 m i l l i o n years ago, up i n Montana. 

The numbers on the l e f t side of t h i s diagram 

represent dates t h a t I obtained w i t h colleagues i n the US 

Geological Survey from samples of a l t e r e d v o l c a n i c ash 

c o l l e c t e d a t these l e v e l s i n the F r u i t l a n d and K i r t l a n d 

f o r m a t i o n . And you can see the numbers range from 75.76 t o 

73.04, two and three quarters m i l l i o n s years. 

I f we j u s t look at the P i c t u r e d C l i f f s , which 

u n d e r l i e s the coalbeds t h a t we're t a l k i n g about here, you 

can see t h a t the P i c t u r e d C l i f f s becomes younger by t h a t 

amount of time across the Basin, and the o v e r l y i n g coalbeds 

also become younger across the Basin. 

And t h i s cross-section goes across the Basin, and 

i t ' s 80 miles long. 

COMMISSIONER BAILEY: Before we leave t h a t , what 

i s the designation of C32r and C33n? 

THE WITNESS: Oh, okay, I'm glad you asked t h a t . 

I t ' s not e n t i r e l y r e l e v a n t t o the d i s t r i b u t i o n i n some 

ways; i n other ways i t i s . C32r, C3 3n represents a 

r e v e r s a l i n the earth's magnetic f i e l d , and t h e r e i s a 

h i g h l y s p e c i a l i z e d p a r t of geology t h a t ' s c a l l e d 

paleomagnetism. Some people c a l l i t paleomagic, but i t ' s 
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acquired q u i t e a l o t more credence since t h a t name was 

f i r s t put on i t . Anyway, the earth's magnetic f i e l d , from 

t h a t red dashed l i n e down, i n t h a t p e r i o d of time from 73.5 

on down — and i t goes down below — was a normal magnetic 

f i e l d , comparable t o what we have today on e a r t h . 

At t h a t moment i n time — and i t ' s — again, 

g e o l o g i c a l l y i t ' s an instantaneous event; i t probably takes 

100,000 t o 2 00,000 years f o r t h a t r e v e r s a l t o take place i n 

the magnetic f i e l d . But what happens when t h a t occurs i s 

t h a t the earth's magnetic pole switches from n o r t h t o 

south. And those switchings of the p o l a r i t y of the earth's 

magnetic f i e l d have occurred on a very i r r e g u l a r c y c l e 

through geologic time. And so i f we can i d e n t i f y one of 

these t h i n g s , i t makes a very good marker i n the rocks, you 

know, t h a t one might be i n t e r e s t e d i n l o o k i n g a t . 

We a c t u a l l y found t h a t r e v e r s a l down here a t a 

place c a l l e d Hunter Wash, and then we found i t up n o r t h i n 

d i f f e r e n t rocks i n an area near Chimney Rock, Colorado, 

over near Pagosa Springs. And we've dated t h a t q u i t e 

p r e c i s e l y . 

And the d a t i n g of these t h i n g s i s very important 

i n c o n s t r u c t i o n of geologic time scales. 

Okay? 

Okay, t h i s i s what the North American c o n t i n e n t 

looked l i k e about 72 m i l l i o n years ago. And as you can 
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see, t h e r e was a seaway t h a t bisected the c o n t i n e n t , t h a t 

went from the Gulf a l l the way up t o the A r c t i c Ocean — I 

haven't shown the northern extent -- and the San Juan Basin 

was located on the western shoreway of t h a t sea. 

And I have diagrammatically shown the P i c t u r e d 

C l i f f s s h o r e l i n e at 76 m i l l i o n years ago and 73 m i l l i o n 

years ago. And i t was during those approximately 3 m i l l i o n 

years t h a t the sh o r e l i n e regressed or r e t r e a t e d from the 

southwest edge of the Basin t o the northeast edge of the 

Basin. 

Looking a t the Basin s p e c i f i c a l l y — and I want 

t o emphasize, the Basin d i d not e x i s t at the time these 

rocks were deposited, the s t r u c t u r a l Basin was not here a t 

a l l . The San Juan Basin area as we know i t today was 

created d u r i n g what's c a l l e d the Laramide Orogeny, between 

about 55 and 35 m i l l i o n years ago. 

The sh o r e l i n e of the sea a t 75.56 m i l l i o n years 

ago was approximately t h e r e , and as the sea regressed — 

and i f you t h i n k of the s h o r e l i n e , say, a t t h i s p o i n t where 

i t ' s 74.56 m i l l i o n years o l d , t h i n k of land being i n t h i s 

d i r e c t i o n , sea being i n t h i s d i r e c t i o n . And what was 

happening i s t h a t the i n f l u x of sediments was f i l l i n g i n 

the seaway, and t h a t ' s what was causing the s h o r e l i n e t o 

regress from southwest t o northeast across the Basin. 

And t h i s shows i n a cartoon form what the t e r r a i n 
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may have looked l i k e a t any given p o i n t of time. The 

P i c t u r e d C l i f f s sea was out here. The P i c t u r e d C l i f f s 

s h o r e l i n e , where the sandstones of the P i c t u r e d C l i f f s were 

being deposited, i s here. Rivers f l o w i n g t o the sea from 

the southwest t o northeast. And then a s e r i e s of backshore 

swamps t h a t you can see are q u i t e discontinuous l a t e r a l l y 

p a r a l l e l t o the sh o r e l i n e and discontinuous also a t r i g h t 

angles t o the s h o r e l i n e . 

Okay, we're going t o jump now t o a s t r u c t u r e map 

of the Basin, and t h i s map dep i c t s the c u r r e n t s t r u c t u r a l 

c o n f i g u r a t i o n of the Basin. And the map i s — the 

s t r u c t u r e map i s drawn on the Huerfanito b e n t o n i t e bed, the 

ash l a y e r t h a t I've used f o r a datum f o r most of my 

i l l u s t r a t i o n s . I n a l i t t l e b i t we're going t o look a t a 

cro s s - s e c t i o n on t h i s l i n e . 

And what a s t r u c t u r e map shows i s t h a t the d i p of 

the rocks i s q u i t e g e n t l e here, i n t o the a x i s of the Basin. 

You can see the Basin i s very asymmetric, very g e n t l e d i p 

up t o here, and then a r e l a t i v e l y steep d i p on the northern 

limb of the Basin. 

And f o r purposes of t h i s p r e s e n t a t i o n I have 

superimposed the high-production area or the f a i r w a y f o r 

F r u i t l a n d Coalbed methane production i n the Basin, j u s t so 

you can see where t h a t l i e s . 

And i f we look, then, a t the s t r u c t u r a l p r o f i l e , 
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here's the c o n f i g u r a t i o n of the map or the p r o f i l e of the 

Hue r f a n i t o b e n t o n i t e bed, very g e n t l e dips here, steep dips 

over here, and the top of the P i c t u r e d C l i f f s sandstone. 

And the top of the P i c t u r e d C l i f f s i s d i v e r g i n g 

from the Huerfanito bentonite bed because of the 

s t r a t i g r a p h i c r i s i n g of the Pi c t u r e d C l i f f s through time. 

And you saw t h a t on the previous c r o s s - s e c t i o n w i t h the 

s t a i r - s t e p p i n g upward of the P i c t u r e d C l i f f s sandstone. 

So a s t r u c t u r e map drawn on the P i c t u r e d C l i f f s 

i s not r e a l l y a very precise d e p i c t i o n of the s t r u c t u r e of 

the Basin, but i t ' s important f o r us because the coalbeds 

t h a t we're i n t e r e s t e d i n are r i g h t t here on t h a t l e v e l . 

I t ' s always fun t o show a 1:1 p r o f i l e w i t h no 

v e r t i c a l exaggeration. That's the same cr o s s - s e c t i o n 

t h e r e . 

I t ' s always good t o look a t where the basic data 

comes from. This i s a type l o g t h a t I used i n my 

p r o f e s s i o n a l paper chapter t o show how we can p i c k w i t h a 

high degree of confidence the thicknesses of coalbeds i n 

the F r u i t l a n d throughout the Basin. 

This i s what's c a l l e d a bulk d e n s i t y l o g . I t 

contains several curves, a gamma-ray curve here, a c a l i p e r 

l o g here, which i s extremely important because t h a t w i l l 

t e l l you i f the hole i s caved or not. This i s a very n i c e , 

good hole, w i t h very few cavings i n i t . The brown i s the 
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bulk d e n s i t y curve, and then i s a backup where the bulk 

d e n s i t y , the brown l i n e , the bulk d e n s i t y , i s running 

between 2 and 3 grams per cubic centimeter. Most rocks, 

most sedimentary rocks t h a t you w i l l see w i l l be i n the 

range of about 2.5 grams per cubic centimeter. So normally 

t h a t ' s a l l you need. 

But f o r c o a l , because i t ' s such a l i g h t w e i g h t 

m a t e r i a l , has such a low dens i t y , the logging technology 

has evolved so t h a t t h i s backup curve k i c k s i n , and t h a t 

goes from a de n s i t y of between 1 and 2. 

And t h i s red l i n e here i s commonly used by a t 

l e a s t research g e o l o g i s t s t o define c o a l . The d i c t i o n a r y 

d e f i n i t i o n of the Glossary o f Geology d e f i n i t i o n of coal i s 

a rock t h a t contains less than 50 percent m a t e r i a l , and 

t h a t 1.75 grams per cubic centimeter i s about 50-percent 

noncoal m a t e r i a l . 

So what the bulk density l o g gives us, then, i s a 

very p r e c i s e — i f i t ' s a w e l l - c a l i b r a t e d l o g , which t h i s 

one i s — a very precise measure of the d e n s i t y of a 

coalbed. And the coal close t o t h a t red l i n e i s very high 

ash. And going over i n t h i s d i r e c t i o n , toward the 1.3 

l i n e , which I have j u s t shown w i t h a dot t e d l i n e , t h a t ' s 

almost pure c o a l . You can see t h i s upper coalbed j u s t 

b a r e l y h i t s i t . But most of the coalbeds i n the Basin are 

averaging around 30-percent ash, and so they would average 
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somewhere i n between the 1.75 and 1.3. 

These logs are ge n e r a l l y c a l i b r a t e d i n 2-foot 

increments, so the coalbeds can be measured, the thickness 

of each coalbed can be measured w i t h q u i t e a b i t of 

p r e c i s i o n , and also the dens i t y of the coalbeds can be 

measured w i t h p r e c i s i o n . 

There i s 37 f e e t of net coal shown here on t h i s 

l o g . And i n a map I'm going t o show you i n a minute, i t 

w i l l be a net coal isopach of the Basin, and i t ' s going t o 

show — This i s the net coal isopach map. This map used 

about 750 h i g h - q u a l i t y d e n s i t y logs s i m i l a r t o the one I 

j u s t showed you, approximately four per township. These 

are townships t h a t you see on the map. And i t ' s a p r e t t y 

good spacing of w e l l c o n t r o l f o r an overview of the coal 

resources i n the Basin. 

I f one were i n t e r e s t e d i n a s p e c i f i c township, of 

course, you'd want t o use a l o t more w e l l s , and I t h i n k 

probably some of the speakers t h a t f o l l o w me w i l l look a t 

the coal thicknesses i n more d e t a i l . 

But you can see there's a very i n t e r e s t i n g 

p a t t e r n of coal thicknesses. The yellow areas are where 

the net coal thicknesses are less than 2 0 f e e t t h i c k . The 

gray i s zero c o a l , i n a couple of places on the east side 

of the Basin. The brown i s more than 40 f e e t of c o a l . And 

then the t a n c o l o r — there aren't too many of those spots 
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— represents areas where the coal thickness i s over 80 

f e e t . 

COMMISSIONER BAILEY: But we can't make any 

assumptions about the coal rank by lo o k i n g a t t h i s map, can 

we? 

THE WITNESS: No, t h i s map t e l l s you a b s o l u t e l y 

nothing about the coal rank. I have another map i n my 

p u b l i c a t i o n c a l l e d a thermal m a t u r i t y map or v i t r i n i t e 

r e f l e c t a n c e map. I t ' s not one of the e x h i b i t s t h a t you 

have, but t h a t shows the coal rank. 

COMMISSIONER BAILEY: Which would have a profound 

e f f e c t on the gas i n place, wouldn't i t ? 

THE WITNESS: Yes, i t does, very much so. 

Okay, again, I've superimposed the f a i r w a y . I t ' s 

a s l i g h t l y d i f f e r e n t c o n f i g u r a t i o n from t h i s one because I 

have used a 1-million-cubic-foot-per-day c u t o f f , r a t h e r 

than 2 m i l l i o n . But i t ' s e s s e n t i a l l y the same p a t t e r n . 

As you can see, the fairway k i n d of p a r a l l e l s the 

t h i c k coal areas i n the Basin but not e x a c t l y . There's not 

an exact correspondence between where the f a i r w a y i s and 

the t h i c k coal i s , although i n t h i s p a r t of the Basin t h e r e 

c e r t a i n l y i s . 

The reason the fairway i s t h e r e i s p r i m a r i l y 

because of high p e r m e a b i l i t y of the coalbeds w i t h t h a t red 

area. The coalbeds have been f r a c t u r e d , gas can move 
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e a s i l y through them, and i t ' s a very p e c u l i a r , i n t e r e s t i n g 

geologic area, and we s t i l l haven't f i g u r e d out a l l the 

answers t o e x a c t l y what created the fairway and why i t has 

such an i n t e r e s t i n g p a t t e r n . 

Let me back up. So next we're going t o look a t 

t h i s l i n e of cross-section t h a t goes across from southwest 

t o northeast. You can see i t w i l l cross the f a i r w a y r i g h t 

t h e r e . 

Okay, t h i s i s t h a t l i n e of s e c t i o n again, shown 

up here j u s t f o r reference, and I put t h i s paleomagnetic 

r e v e r s a l up here j u s t t o show t h a t i t ' s e s s e n t i a l l y 

p a r a l l e l t o the Huerfanito marker bed, which t e l l s us t h a t 

through time these rocks were indeed s t r a t i g r a p h i c a l l y 

r i s i n g from southwest t o northeast and becoming younger as 

shown by these dates on the r i g h t side. 

The t o t a l amount of t h a t s t r a t i g r a p h i c r i s e i n 

the P i c t u r e d C l i f f s from there t o there i s 12 00 f e e t . 

Looking a t i n d i v i d u a l coalbeds down on the f a r 

south end of the Basin, there are a couple of coalbeds 

i n t e r m i t t e n t l y i n t e r t o n g u i n g w i t h the P i c t u r e d C l i f f s , a 

nice stack of coalbeds t h e r e . And i n c i d e n t a l l y , some of 

those coalbeds are producing coalbed methane a t a f a i r l y 

h i g h r a t e . 

But i f you j u s t go p r o g r e s s i v e l y through time — 

and remember t h i s i s not j u s t space, i t ' s time; we're 
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g e t t i n g younger — you can see t h a t the coalbeds are not a t 

a l l continuous. I n d i v i d u a l beds go out i n t o the P i c t u r e d 

C l i f f s sandstone, another higher bed comes i n , t h a t goes 

out, s c a t t e r e d higher beds, and the whole p a t t e r n repeats 

i t s e l f through time across the Basin, up t o the northeast 

edge. 

The next one, w e ' l l look at j u s t the f a i r w a y area 

i n more d e t a i l . And I should say t h a t the spacing on the 

c o n t r o l p o i n t s , the w e l l s t h a t you see t h a t I use f o r 

c o n t r o l i n c o n s t r u c t i n g t h i s c r oss-section, are f o u r t o 

f i v e miles apart. So they're much f u r t h e r a p a r t , as I 

s t a t e d e a r l i e r , than a company would want t o have i n 

producing a s p e c i f i c area. They'd want t o put another f o u r 

or f i v e w e l l s i n between each one of these t o see what the 

geometry of the coalbeds was l i k e . 

But even i n t h i s gross sense I t h i n k you can see 

q u i t e r e a d i l y t h a t t h i s w e l l penetrates a s e r i e s of 

coalbeds. The only one of which i s common t o these two 

w e l l s i s up here — w e l l , t h i s one too. But i f you go from 

w e l l t o w e l l , you're going t o new coalbeds c o n s t a n t l y . 

This very l a r g e , t h i c k coalbed i s not present i n the w e l l 

over here, and obviously i t ' s not present here, because i t 

abuts against the P i c t u r e d C l i f f s sandstone. 

And the same p a t t e r n continues here. Here's a 

window. This a c t u a l l y i s i n t e r e s t i n g g e o l o g i c a l l y . The 
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s h o r e l i n e regressed, the coal swamps b u i l t up behind the 

s h o r e l i n e , and then the sea came back i n . There was a 

tra n s g r e s s i o n up t o t h a t p o i n t of the shore, and then i t 

went back out again. 

COMMISSIONER BAILEY: Do you see changes i n the 

composition of the coal gas a t t h i s scale? 

THE WITNESS: Pardon me? 

COMMISSIONER BAILEY: Do you see changes i n the 

composition of the coal gas a t t h i s type of scale? 

THE WITNESS: Well, yeah, and I t h i n k t h a t ' s 

going t o be addressed l a t e r . The fairway i s d e f i n e d not 

only i n high r a t e s of production but on the composition of 

the gas. The gas has high C02 and i t has some — You know, 

th e r e are other d i f f e r e n t c h a r a c t e r i s t i c s t h a t s o r t of 

d i c t a t e how the fairway has been defined. 

COMMISSIONER BAILEY: Right, but you po i n t e d out 

each one of these small, unrelated coalbeds. W i l l we f i n d 

d i f f e r e n t composition of the gases a t t h a t scale? 

THE WITNESS: That I couldn't answer you. I 

haven't looked a t the chemistry of the coal gas. And I 

r e a l l y doubt, t o be honest w i t h you, t h a t there's much data 

about t h a t , because what the major producers do — Let's 

look a t t h i s w e l l r i g h t here on the edge of the f a i r w a y . 

Two p r e t t y t h i c k coalbeds and a ser i e s of t h i c k coalbeds 

t h e r e . They complete a l l of those coalbeds using a method 

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 

83 

c a l l e d c a v i t a t i o n , so they don't r e a l l y know. I f they were 

t o take an an a l y s i s of the gas coming up, they would be 

seeing a commingling of the gas from a l l of those coalbeds. 

There have been very few measurements of gas from 

i n d i v i d u a l coalbeds t h a t I'm aware of. Now, B u r l i n g t o n or 

some of the larg e companies may have t h a t data, but I'm not 

aware of i t . So I can't s p e c i f i c a l l y answer the question. 

I would — Because I t h i n k very s t r o n g l y — and I 

t h i n k most g e o l o g i s t s who've studied these coals f e e l the 

same way — we have come t o the conclusion, I t h i n k , p r e t t y 

unanimously now t h a t each i n d i v i d u a l coalbed t h a t we're 

l o o k i n g a t i s a mini a t u r e r e s e r v o i r i n i t s e l f , not 

connected i n most cases t o the other coalbeds. And so 

every s i n g l e one of these would have — could c e r t a i n l y 

have a s l i g h t l y d i f f e r e n t gas composition. 

I do know from a l i t t l e b i t of personal 

experience, t a l k i n g t o colleagues, t h a t t h e r e are 

d r a s t i c a l l y d i f f e r e n t production r a t e s of water i n 

i n d i v i d u a l coalbeds i n a given w e l l . I n other words, t h i s 

t h i c k coal up here, because i t i s of l i m i t e d e x t e n t , and 

even though i t ' s t h i c k , might produce less water than a 

t h i n n e r c o a l t h a t had a greater extent, because i t — you 

know, i t was extending over a greater area. 

COMMISSIONER BAILEY: Thank you. 

THE WITNESS: And t h i s one I have shown, t h i s i s 
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from a p u b l i c a t i o n I d i d t h a t the US Geological Survey 

performed a study of the gas seeps up on the no r t h e r n r i m 

of the Basin, i f you look a t the map over on the board 

here. There are some s i g n i f i c a n t gas seeps t h a t La Pl a t a 

County, Colorado, the BLM, Amoco a t the time, were very 

i n t e r e s t e d i n t r y i n g t o determine the source of those gas 

seeps, so we d i d a study. 

And t h i s cross-section i s very c l o s e l y spaced. 

These w e l l s are averaging about a mi l e apart. And i t ' s 

j u s t south of Durango, wherever t h a t would be up here — 

probably about t h e r e , so t h i s i s a r e l a t i v e l y s h o r t cross-

s e c t i o n . 

And I show t h i s — I t ' s not i n the f a i r w a y , I 

don't pretend t h i s i s i n the fairway. And i t may be an 

area where t h e r e are more coalbeds than i s normal, but I 

don't t h i n k the o v e r a l l geometry i s abnormal i n terms of 

the d i s t r i b u t i o n of F r u i t l a n d Coals. 

I f you count a l l these coals, i n d i v i d u a l 

coalbeds, up, which I have done, there are over 50 separate 

coalbeds shown i n t h i s about s i x - or seven-mile-long area. 

And you can see the bewildering k i n d of d i s c o n t i n u i t y . 

There's a very t h i c k coalbed a t the base of the 

F r u i t l a n d here, but i t ' s got a couple of breaks i n i t , i n 

t h i s w e l l , and several breaks i n i t here. And then a 

se r i e s of coalbeds here t h a t are very sh o r t i n l a t e r a l 
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e x t e n t , t h a t don't go very f a r . And then up on top of t h i s 

l a r g e s t r a t i g r a p h i c r i s e of the P i c t u r e d C l i f f s there's a 

very n i c e , l a r g e coalbed, but i t doesn't have a gre a t deal 

— t h i s i s 1.52 miles across here, and i t doesn't have a 

l o t of l a t e r a l extent. And then up above, a l l these 

t h i n n e r r i d e r seams are present. 

And t h i s r e a l l y r e f l e c t s the — what nature does. 

Coal swamps formed out i n these environments very randomly 

and w i t h r e a l l y not much p a t t e r n . 

And i n the course of my work i n c o n s t r u c t i n g t h i s 

map, I , through modern technology — a t the USGS i n Denver 

we had a program where I could access any s e r i e s of my 750 

c o n t r o l w e l l s and run cross-sections through them. I would 

j u s t put the cursor of my mouse on s i x w e l l s , and up would 

pop a cross-s e c t i o n , and I would see a l l the coalbeds 

portrayed. And I t r i e d t o o r i e n t my cross-sections along 

the t h i c k e s t coal t r e n d , every which way I could, and i n 

most cases i n the Basin coalbeds i n the F r u i t l a n d are not 

continuous a t a l l . I n d i v i d u a l coalbeds j u s t cannot be 

c o r r e l a t e d f o r long distances. 

Okay, the conclusion, then, i s t h a t F r u i t l a n d 

Coal beds are dis-con-tin-u-ous. Having s a i d t h a t , t h e r e 

are some small areas where there i s some c o n t i n u i t y of 

s p e c i f i c coalbeds, and near the San Juan Coal Mine i s one 

of those areas. But i n general, and on average, most 
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coalbeds cannot be c o r r e l a t e d very, very f a r a t a l l . 

Okay, I've been asked t o say a few words about 

the USGS's National O i l and Gas Assessment. I p a r t i c i p a t e d 

i n t h i s study f o r the San Juan Basin t o the ext e n t t h a t my 

published Chapter Q of B u l l e t i n 1625-B was used as the 

basis f o r the F r u i t l a n d Coal bed gas fairway and non-

fa i r w a y coalbed methane determinations. 

You w i l l never see me as a co-author of t h i s 

assessment because the USGS i n i t s wisdom s a i d because — 

even though I'm s t i l l a s c i e n t i s t emeritus w i t h the USGS, 

because I'm c o n s u l t i n g now as w e l l , they d i d n ' t want my 

name on t h i s r e p o r t . But my data b a s i c a l l y i s what's used 

t o d e r i v e these numbers here, and i t ' s published m a t e r i a l . 

I don't t h i n k I need t o go through a l l of these 

numbers. You can see the USGS came up w i t h volumes of coal 

f o r a l l of the conventional — so - c a l l e d conventional 

producing sandstone and other u n i t s i n the Basin. And the 

one t h a t stands out i n terms of volume i s the 19.5 t r i l l i o n 

cubic f e e t of gas f o r the F r u i t l a n d f a irway. But then the 

4 t r i l l i o n f o r the fairway i t s e l f , which we heard e a r l i e r , 

has been t o t a l l y d r i l l e d up on 32 0s except f o r maybe one 

l o c a t i o n , I t h i n k the previous witness s a i d , and the USGS 

t h i n k s t h a t there are s t i l l 4 t r i l l i o n cubic f e e t of gas i n 

the coalbeds w i t h i n the fairway. 

The t o t a l f o r the Basin i s staggering, 50 
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t r i l l i o n cubic f e e t of gas. The San Juan Basin, f o r your 

i n f o r m a t i o n , i f you d i d n ' t know i t , i s the second l a r g e s t 

gas basin i n North America. I t ' s second only t o the 

Hugoton of Texas, Oklahoma and Kansas, and i t could 

conceivably surpass Hugoton someday, i f t h i n g s continue. 

My personal f e e l i n g , by the way, on these 

resource numbers i s t h a t they're too low f o r the F r u i t l a n d . 

But the USGS methodology i s q u i t e , t o me, arcane and s t i l l 

s o r t of — not t o t a l l y comprehensible. They took my basic 

geologic data, but then they have a s t a f f of s t a t i s t i c i a n s 

who create very small c e l l s throughout an area t h a t ' s being 

s t u d i e d and apply a s t a t i s t i c a l a n a l y s i s . And don't ask me 

what undiscovered means, because I r e a l l y don't know. 

(Laughter) 

COMMISSIONER LEE: The Ss, t h a t ' s source beds? 

THE WITNESS: I'm so r r y , the what? 

COMMISSIONER LEE: The S, t h a t means the source 

beds? 

COMMISSIONER BAILEY: Sandstone. 

COMMISSIONER LEE: Sandstone. 

THE WITNESS: Sandstone. Okay, yeah, the Lewis 

shale includes sandstone beds. The Lewis shale i s a marine 

shale u n i t t h a t has a few scattere d sandstone beds i n i t 

t h a t produce n a t u r a l gas. 

COMMISSIONER LEE: How many produc t i o n from these 
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shale i n t h i s region? 

THE WITNESS: That I couldn't t e l l you, but 

B u r l i n g t o n , I t h i n k , could — you know, someone from 

B u r l i n g t o n could give you a p r e t t y good — 

COMMISSIONER LEE: They never t e l l you. 

(Laughter) 

THE WITNESS: I t h i n k i t ' s p u b l i c i n f o r m a t i o n , 

i t ' s j u s t not something I've accessed. 

And my f i n a l s l i d e i s t h i s one, comparing the gas 

resources i n the Basin. E s s e n t i a l l y , the sandstone 

r e s e r v o i r s have produced 26.8 TCF — I'm s o r r y , have 2 6.8 

TCF of undiscovered methane, and the F r u i t l a n d has 2 3.6 

t r i l l i o n cubic f e e t of gas i n the undiscovered category. 

And again, the t o t a l i s 50.4 TCF. 

As a g e o l o g i s t working w i t h i n d u s t r y a l i t t l e b i t 

now, I f e e l both of these numbers are somewhat suspect, but 

again, i t ' s a s t a t i s t i c a l a n a l y s i s . I t ' s not done i n the 

way t h a t the o i l and gas business would assess an area, f o r 

example, i f they want t o determine f a i r market value f o r a 

sale or something l i k e t h a t . I t ' s a t o t a l l y d i f f e r e n t 

process. 

And I t h i n k t h a t ' s the l a s t one. 

Q. (By Mr. Carr) Mr. Fassett, were the m a t e r i a l s 

t h a t you have j u s t presented prepared by you or compiled 

under your d i r e c t i o n ? 
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A. Yes, they were a l l compiled by me. 

Q. And you can t e s t i f y as t o t h e i r accuracy? 

A. Yes, I can. 

MR. CARR: May i t please the Commission, a t t h i s 

time I would l i k e t o move the admission i n t o evidence of 

the m a t e r i a l s j u s t presented. They're i n the e x h i b i t book 

behind Tabs 2 and 3. 

CHAIRMAN WROTENBERY: Hearing no o b j e c t i o n , w e ' l l 

admit the m a t e r i a l s behind Tabs 2 and 3 i n t o evidence. 

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

p r e s e n t a t i o n of Mr. Fassett. 

CHAIRMAN WROTENBERY: Thank you. Does anybody 

else have any questions of Mr. Fassett? Commissioner — 

COMMISSIONER BAILEY: Oh, yeah. 

CHAIRMAN WROTENBERY: Yes. 

EXAMINATION 

BY COMMISSIONER BAILEY: 

Q. You said t h a t there was no d e f i n i t i v e theory on 

c r e a t i o n of the fairway, but I've fo l l o w e d your a r t i c l e s 

f o r years, and so you're bound t o have a f a v o r i t e theory, 

your own pet theory. Could you share t h a t w i t h us? 

A. Yeah, I — Yeah, i t ' s no secret. I t h i n k 

everyone knows t h a t the fairway — What's i n t e r e s t i n g i s 

t h a t the fai r w a y i s an overpressured area w i t h i n a Basin 

t h a t i s l a r g e l y underpressured. And what t h a t means i s 
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t h a t when a w e l l i s d r i l l e d i n t o a F r u i t l a n d Coal bed i n 

the f a i r w a y , the pressures are higher than h y d r o s t a t i c 

pressure would be normally i n the Basin. 

And then outside the fairway, when a w e l l i s 

d r i l l e d i n t o one of those coalbeds, the coal i s u s u a l l y 

underpressured. I t ' s s l i g h t l y lower pressure than 

h y d r o s t a t i c pressure would i n d i c a t e . 

So -- The reason f o r t h a t i s not c l e a r c u t . The 

southern boundary here i s an extremely sharp boundary. And 

i n f a c t , some coalbeds cross t h a t boundary, i n d i v i d u a l 

coalbeds. And b a s i c a l l y the fairway i s the r e because the 

coalbeds, as I said before, are more h i g h l y f r a c t u r e d 

w i t h i n the fairway. Therefore, the gas can get out of the 

coal and get t o a wellbore q u i t e r e a d i l y and q u i c k l y . 

Why i t ' s s t i l l overpressured i s a good question. 

The only way you can have such a t h i n g e x i s t i s i f there's 

some s o r t of seal t h a t has allowed the pressure t o b u i l d up 

and not equalize. And there are t h e o r i e s about t h a t , one 

of which I k i n d of l i k e , i s t h a t a t about the place where 

you see the boundary of the fairway, the southwest 

boundary, there's a change i n the nature of the thermal 

m a t u r i t y of the coa l , and the coal n o r t h of t h a t l i n e , more 

or l e s s , i s i n an area where hydrocarbon f l u i d s — o i l , i n 

other words — are no longer produced but only gas i s 

produced. But south of t h a t l i n e t here are some o i l y 
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fluids. 

And one theory i s t h a t these o i l y m a t e r i a l s may 

have a c t u a l l y formed a ph y s i c a l b a r r i e r t o the gas, and 

t h a t occurred as the Basin s t r u c t u r e was being created, as 

I s a i d , between 55 and 30 m i l l i o n years ago. And so I k i n d 

of l i k e t h a t idea, and f o r want of a b e t t e r answer t o the 

question, I t h i n k t h a t ' s a p r e t t y good one. 

The northern r i m , I t h i n k there may be a l i t t l e 

e a s ier explanation, e s p e c i a l l y on t h i s c r o s s - s e c t i o n . And 

I haven't run, you know, a dozen cross-sections across here 

t o say unequivocally t h a t ' s the case, but you can see 

there's a f a i r l y l a r g e , s i g n i f i c a n t s t r a t i g r a p h i c r i s e . 

And most of these t h i c k coals are budding out i n t o t he 

Pi c t u r e d C l i f f s , and you can see t h a t corresponds w i t h the 

north e r n edge of the fairway. 

So we've got a p r e t t y nice, a t l e a s t l o g i c a l 

answer f o r what forms the northern end of the f a i r w a y . 

These coals are j u s t a b r u p t l y gone th e r e . But as you can 

see, the southern boundary i s not so su s c e p t i b l e t o such a 

nic e , neat answer. 

So t h a t ' s my best guess. 

COMMISSIONER BAILEY: Thank you. 

THE WITNESS: Uh-huh. 

COMMISSIONER BAILEY: That's a l l I have. 

CHAIRMAN WROTENBERY: Okay. Well, thank you very 
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much, Mr. Fassett, f o r your testimony. 

THE WITNESS: Thank you. 

COMMISSIONER BAILEY: And don't f o r g e t my CD. 

THE WITNESS: Okay. 

CHAIRMAN WROTENBERY: Well, t h a t was good t i m i n g , 

r i g h t a t the lunch hour. 

MR. CARR: As f a r as we're concerned, we're r i g h t 

on schedule. 

CHAIRMAN WROTENBERY: Okay, great. Okay, l e t ' s 

take a lunch break. How long would you need t o get out and 

get something and get back? 

MR. KELLAHIN: At l e a s t an hour, an hour and 15 

minutes. 

MR. CARR: Hour and 15 minutes. 

CHAIRMAN WROTENBERY: Okay, s t a r t back up a t 1:15 

then. 

MR. CARR: Thank you. 

CHAIRMAN WROTENBERY: And then I might j u s t note, 

we're going t o break, wherever we are, a t th r e e o'clock and 

have a l i t t l e b i t of a snack and c e l e b r a t i o n . A c t u a l l y , 

we're going t o be commiserating, because Steve Ross i s 

going t o be le a v i n g us. Tomorrow i s h i s l a s t day a t the 

D i v i s i o n , and so we want t o j u s t take some time and 

acknowledge the c o n t r i b u t i o n he's made the l a s t s e v eral 

years. And a l l of you are i n v i t e d t o j o i n us. 

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 

93 

MR. BROOKS: We'll a l l miss him, but most 

e s p e c i a l l y I w i l l . 

CHAIRMAN WROTENBERY: That's r i g h t . So please 

plan on being here a t 3:00 f o r t h a t . 

MR. CARR: And we hope t h i s hearing d i d n ' t 

c o n t r i b u t e . 

CHAIRMAN WROTENBERY: Okay, w e ' l l be back a t 1:15 

then. 

(Thereupon, a recess was taken a t 11:56 a.m.) 

(The f o l l o w i n g proceedings had a t 1:15 p.m.) 

CHAIRMAN WROTENBERY: We're ready when you are, 

Mr. K e l l a h i n . 

MR. KELLAHIN: Members of the Commission, the 

next witness i s Steve Thibodeaux. Mr. Thibodeaux i s a 

g e o l o g i s t w i t h B u r l i n g t o n , he resides i n Farmington, and he 

has s p e c i a l e x p e r t i s e i n the F r u i t l a n d Coal. 

STEVEN M. THIBODEAUX. 

the witness he r e i n , a f t e r having been f i r s t d u l y sworn upon 

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Thibodeaux, f o r the record, s i r , would you 

please s t a t e your name and occupation? 

A. My name i s Steve Thibodeaux, and I'm a senior 

s t a f f g e o l o g i s t w i t h B u r l i n g t o n Resources, s p e c i a l i z i n g i n 
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F r u i t l a n d Coalbed methane. 

Q. On p r i o r occasions have you t e s t i f i e d before the 

D i v i s i o n and the Commission concerning your work i n the 

F r u i t l a n d Coal? 

A. Yes, I have. 

Q. Were you the expert witness f o r B u r l i n g t o n i n the 

hearing l a s t summer before Examiner Stogner when B u r l i n g t o n 

presented the geologic i n t e r p r e t a t i o n f o r i n c r e a s i n g w e l l 

d e n s i t y i n the l o w - p r o d u c t i v i t y area? 

A. Yes, I was. 

Q. For purposes of t h i s hearing, have you expanded 

your e f f o r t of pre s e n t a t i o n t o include work t h a t you had 

and have r e v i s e d f o r the over- — the h i g h - p r o d u c t i v i t y 

area? 

A. Yes, I d i d . 

Q. When we look a t your e x h i b i t book, are a l l the 

e x h i b i t s t h a t we're about t o see your work product? 

A. Yes, they are. 

MR. KELLAHIN: We tender Mr. Thibodeaux as an 

expert witness. 

CHAIRMAN WROTENBERY: Hearing no o b j e c t i o n , we 

f i n d t h a t he i s so q u a l i f i e d . 

Q. (By Mr. Ke l l a h i n ) Let's e x p l a i n t o the 

Commission, Mr. Thibodeaux, how the e x h i b i t book i s 

organized t o d i s p l a y your p r e s e n t a t i o n , and then w e ' l l set 

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 

95 

the book aside and w e ' l l look a t your PowerPoint summaries. 

A. Sure. A l l of my e x h i b i t s are i n Tab Number 4, 

p r i m a r i l y p e r t a i n i n g t o the HPA p o r t i o n of the r e s e r v o i r , 

although they do include geology t h a t encompasses the LPA. 

And then a t the very end of the book, under Tab 

16, are a l l the a d d i t i o n a l e x h i b i t s t h a t we o r i g i n a l l y used 

when we t e s t i f i e d i n the LPA p o r t i o n of the r e s e r v o i r l a s t 

J u l y . 

Q. At the conclusion of your testimony, are you 

going t o be able t o reach the u l t i m a t e conclusion t h a t 

t h e r e needs t o be a d d i t i o n a l i n f i l l w e l l s i n the low-

p r o d u c t i v i t y area? 

A. Yes. 

Q. Are you going t o be able t o make t h a t same 

conclusion w i t h regards t o the h i g h - p r o d u c t i v i t y area? 

A. Yes, I w i l l . 

Q. As an expert g e o l o g i s t i n t h i s area, i s t h e r e a 

geologic basis f o r the boundary l i n e between the two areas, 

the 2-million-a-day l i n e ? 

A. No, there i s n ' t , the coals were a l l formed i n the 

same environment, and they are — the same coals e x i s t on 

both sides of the l i n e . 

Q. You were present t h i s morning when Mr. Fassett 

made h i s presentation? 

A. Yes, I was. 
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Q. I s there anything t h a t Mr. Fassett s a i d w i t h 

which you have a disagreement? 

A. No, I do not. 

Q. Begin f o r us. 

A. I ' d l i k e t o s t a r t w i t h i d e n t i f y i n g what w e ' l l be 

t a l k i n g about. My e x h i b i t s w i l l show t h a t B u r l i n g t o n has 

made an attempt t o char a c t e r i z e the F r u i t l a n d r e s e r v o i r by 

i d e n t i f y i n g and mapping what we c a l l nine genetic c o a l 

packages. 

Very s i m i l a r t o Mr. Fassett's work, our genetic 

coal packages are b a s i c a l l y i n t e r v a l s i n time d u r i n g which 

a l l the coal and the e l a s t i c s associated were deposited. 

So using good geology, as Mr. Fassett i n d i c a t e d , we do use 

time markers i n the coal t o i d e n t i f y our packages. 

We use these packages as a basis f o r c o n s t r u c t i n g 

a g e o l o g i c a l model so t h a t we can b e t t e r understand the 

la r g e degree of production heterogeneity we see i n t h i s 

Basin. 

When we c o r r e l a t e cross-sections using these coal 

packages t h a t we've i d e n t i f i e d , we can see t h a t i n d i v i d u a l 

coal-seam d i s c o n t i n u i t i e s , as w e l l as o v e r a l l l a r g e package 

d i s c o n t i n u i t i e s are prevalent i n a l l zones t h a t we 

encounter and also t h a t these zones change — f r e q u e n t l y 

change v e r t i c a l and l a t e r a l communication p a r t n e r s . 

When we map these coal packages, we're able t o 
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come up w i t h a depositional-environment i n t e r p r e t a t i o n of 

which we've compared i t t o a modern coal-forming 

d e p o s i t i o n a l environment as an analog t o k i n d of QC 

ourselves t o see t h a t we're making the r i g h t k i n d of 

i n t e r p r e t a t i o n s f o r d e p o s i t i o n a l environment. By doing so, 

we're able t o i d e n t i f y some of the depositional-environment 

e f f e c t s t h a t are d e t r i m e n t a l t o coal gas fo r m a t i o n , 

c l e a t i n g , f r a c t u r i n g and other t h i n g s — and other manners 

i n which d e p o s i t i o n a l environment a f f e c t s coal q u a l i t y . 

And f i n a l l y , the coal heterogeneity t h a t we see, 

both from d e p o s i t i o n a l environments and i n d i s c o n t i n u i t i e s , 

I b e l i e v e , create p e r m e a b i l i t y and flow b a r r i e r s and 

pathways t o communication between w e l l s as they e x i s t 

today. 

Q. Let's t a l k about your database, Mr. Thibodeaux. 

I f I remember c o r r e c t l y , Mr. Fassett t h i s morning t a l k e d 

about h i s data set c o n s i s t i n g of logs of a q u a l i t y t h a t 

were acceptable t o him, and t h a t p o p u l a t i o n was 750 wells? 

A. Yes, s i r . 

Q. And what have you used? 

A. We — My cur r e n t g e o l o g i c a l model encompasses 

approximately 100 townships, and we have about 7500 good-

q u a l i t y d e n s i t y logs across these hundred townships. 

Q. Let's c o n t r a s t the den s i t y of the w e l l p o p u l a t i o n 

t h a t Mr. Fassett was using w i t h the d e n s i t y t h a t you have 
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used. 

A. We use about f o u r w e l l s per s e c t i o n , when we can 

f i n d them. I f we have four good d e n s i t y logs i n each 

s e c t i o n , t h a t ' s what we use, one f o r each q u a r t e r s e c t i o n . 

Q. How does your testimony f a l l i n sequence t o what 

Mr. Fassett said? 

A. My testimony i s j u s t a reasonable view of the 

F r u i t l a n d Coal based on a l i t t l e b i t more d e t a i l and the 

i n t e r n a l i n t e r p r e t a t i o n t h a t B u r l i n g t o n has f o r 

i d e n t i f i c a t i o n and naming of these nine packages. 

Q. When we look a t your p r e s e n t a t i o n , have you 

incorpor a t e d new data i n t o you work since the l a s t hearing 

before Examiner Stogner? 

A. We've s t e a d i l y expanded our area of coverage, and 

so yes, we have included some new townships of data i n our 

study since we t e s t i f i e d l a s t J u l y . 

Q. Let's look a t the next s l i d e . 

A. This i s a schematic showing the r e l a t i v e 

r e l a t i o n s h i p of the nine packages t h a t B u r l i n g t o n was able 

t o i d e n t i f y . These packages were a l l b u i l t i n a general 

t r a n s g r e s s i v e event of the P i c t u r e d C l i f f s sandstone, as 

was a l l u d e d t o by both Dr. Lee and Mr. Fassett e a r l i e r . 

As the sea slowly r e t r e a t e d t o the no r t h e a s t , we 

had a l l the coals f o l l o w i n g — i n the near c o a s t a l 

environment, f o l l o w i n g t h a t r e t r e a t of the Cretaceous Sea. 
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S i m i l a r t o Mr. Fassett's work, you can see t h a t 

we have i d e n t i f i e d these basal coals, which we have l i s t e d 

here as Brown 1, 2 and 3, pinching out or t e r m i n a t i n g 

against t h a t s h o r e l i n e , as the P i c t u r e d C l i f f s sandstones 

b u i l d up. 

At the end of t h i s f i r s t p e r i o d , the dashed red 

l i n e represents a vo l c a n i c a s h f a l l t h a t we have i d e n t i f i e d 

as the T l t o n s t e i n . Just above t h a t i s the l a s t of the 

coals i n t h i s sequence, the Green 3 c o a l , deposited j u s t 

above the T l t o n s t e i n . 

And then i f you r e c a l l Mr. Fassett's e a r l i e r 

cross-sections where he pointed out an encroaching tongue 

or a minor transgression of the Pi c t u r e d C l i f f s Sea, we 

have i d e n t i f i e d t h a t here i n the orange c o l o r , and we had a 

r e l a t i v e l y major sea regression, along w i t h a bunch of 

minor events associated w i t h t h a t . During t h i s time frame, 

the f o l l o w i n g coals were deposited: the P2, Gl, G2. 

And i n the middle of those was y e t another of 

those v o l c a n i c a s h f a l l s or t o n s t e i n s . These are important 

t o us because we use them as instantaneous time markers i n 

order t o c o r r e l a t e some of the l a r g e r packages of coals. 

A f t e r P2 time, the sea began i t s f i n a l 

t r a n s g r e s s i v e event t o the northeast, and a l l the 

subsequent coals were deposited, some of which migrated 

completely out of the Basin, or the s h o r e l i n e was no longer 
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confined w i t h i n the San Juan Basin duri n g t h i s time. 

My next e x h i b i t i s a F r u i t l a n d Coal d a i l y r a t e 

map. 

Q. Let's go back one f o r a minute, Mr. Thibodeaux. 

A. Yes. 

Q. Let me ask you t o respond t o Dr. Lee's question 

t o Mr. Fassett t h i s morning about the r e l a t i o n s h i p between 

the F r u i t l a n d Coal and the PC sand r e s e r v o i r s and h i s 

understanding t h a t i t i s common p r a c t i c e t o impose a 

massive f r a c on the PC sandstone and thereby p o t e n t i a l l y 

produce the coal gas t h a t ' s i n the Coal. What's the 

p r a c t i c e , and — 

A. I t i s undisputed t h a t t h a t does occur. We know 

t h a t t h e r e are f r a c s i n the P i c t u r e d C l i f f s t h a t do grow 

i n t o the F r u i t l a n d Coal. However, w i t h i n the HPA or the 

f a i r w a y , the P i c t u r e d C l i f f s i s r e l a t i v e l y undeveloped, 

t i g h t and nonproductive, and so there are very few P i c t u r e d 

C l i f f s completions or w e l l s w i t h i n the h i g h - p r o d u c t i v i t y 

area. 

Even w e l l s t h a t f r a c s do grow up from the 

P i c t u r e d C l i f f s i n t o the Coal, I b e l i e v e t h a t yes, they 

do — the coal does c o n t r i b u t e some gas t o the P i c t u r e d 

C l i f f s p roduction v i a those f r a c s and p e r f s . However, j u s t 

because you've f r a c ' d i n t o the basal member of the c o a l 

does not mean, neces s a r i l y , t h a t y o u ' l l be d r a i n i n g the 
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coals above t h a t because of the s t r a t i g r a p h i c s e p a r a t i o n 

and d i s c o n t i n u i t y of those coals. 

So although t h a t does occur, i t i s not a common 

p r a c t i c e and i t ' s c e r t a i n l y not intended. I t ' s j u s t a f a c t 

of l i f e when you're f r a c ' i n g one formation t h a t d i r e c t l y 

u n d e r l i e s another one. But I do not b e l i e v e t h a t P i c t u r e d 

C l i f f s f r a c s are d r a i n i n g the F r u i t l a n d Coal adequately, 

because we can't even d r a i n the F r u i t l a n d Coal adequately 

w i t h the v e r t i c a l w e l l s t h a t we are t a r g e t i n g t he F r u i t l a n d 

f o r mation i n . 

Q. Let's go t o the next s l i d e . 

A. This i s a F r u i t l a n d Coal d a i l y r a t e map. I t i s 

the average d a i l y production r a t e of the F r u i t l a n d Coal 

from J u l y of 2001. What we see are the red l i n e , the 

v e r t i c a l — the h o r i z o n t a l red l i n e i s the Colorado-New 

Mexico border. The black o u t l i n e o u t l i n e s the HPA as was 

defined by the l a s t order. These — 

Q. Give us a moment t o f o l l o w the c o l o r code. Let's 

s t a r t w i t h the l i g h t e s t c o l o r , and t e l l us what t h a t r a t e 

i s and how we move t o the darker c o l o r s . 

A. You bet. The blue c o l o r s on the map are a 

gra d a t i o n from zero t o .5 MCF per day. They're i n .1-MMCF 

per-day r a t e s , increments. The green goes from .5 up t o a 

m i l l i o n up a day, also i n the .1-MMCF per-day increments. 

The red represents ranges of r a t e from 1 t o 3 m i l l i o n a 
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day, the orange from 3 t o 5 m i l l i o n a day, and yell o w i n 

excess of 5 m i l l i o n a day, a l l contoured on 1-million-a-day 

increments. 

The next s l i d e i s j u s t a closeup of the HPA area, 

and the reason f o r doing t h i s i s j u s t t o i l l u s t r a t e , as was 

sai d e a r l i e r , t h a t w i t h i n the HPA we have green areas. 

Those are w e l l s t h a t were making a t t h a t p o i n t i n time less 

than a m i l l i o n a day. Also outside of the HPA we have 

w e l l s i n areas i n orange which represent w e l l s t h a t are 

making a t t h a t p o i n t i n time 3 t o 5 m i l l i o n a day. 

So the whole p o i n t of t h i s s l i d e i s t o show t h a t 

although we have defined an HPA l i n e , i t i s not n e c e s s a r i l y 

a boundary of any s o r t where w e l l s i n s i d e are a l l making 

gr e a t e r than 2 m i l l i o n a day and w e l l s outside are making 

less than. 

The next d i s p l a y i s a cumulative p r o d u c t i o n map. 

This i s very s i m i l a r t o the map t h a t we have f o r common 

reference on the whiteboard. I n t h i s map I've l i s t e d 

Farmington down here i n the west f o r our reference. The 

brown o u t l i n e a t the top of t h i s map represents the 

F r u i t l a n d Coal outcrop. Again, we have the HPA l i n e i n 

black i n the middle, t o demarcate the HPA l i n e . 

And i n t h i s map, blue through green c o l o r s 

represent w e l l s t h a t have cumulative p r o d u c t i o n from zero 

t o 1 BCF. A l l of those are contoured on .1-BCF increments. 
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And then from red a l l the way up t o purple we have w e l l s 

t h a t cum'd i n excess of 1 BCF t o over 15 BCF. The legend 

t h a t you see on the r i g h t w i l l give you the a c t u a l c o l o r 

codes f o r those. Those were a l l colored i n 1-BCF 

increments. 

The o u t l i n e i n blue on t h i s map i s the hundred-

township mapped area t h a t I r e f e r r e d t o e a r l i e r , where 

B u r l i n g t o n has about — approximately 7500 d i g i t a l d e n s i t y 

logs w i t h which we used t o make our g e o l o g i c a l models. 

Again, the next e x h i b i t , s i m i l a r t o the one 

p r i o r , i s j u s t a close-up of the h i g h - p r o d u c t i v i t y area, 

the same cumulative-production map. And there's a couple 

reasons f o r showing t h i s . 

One, i f you n o t i c e the blue o u t l i n e s on your map 

and on the screen, these are a l l f a i r l y l i n e a r events t h a t 

are o r i e n t e d southwest t o northeast. These events, i n 

c o n j u n c t i o n w i t h t h i s b i g gap i n production, o u t l i n e d i n 

the two b i g , long, s t r a i g h t blue l i n e s , are a d i r e c t 

i n d i c a t i o n or r e f l e c t i o n of the u n d e r l y i n g g e o l o g i c a l 

fo r m a t i o n . I n other words, the way t h a t t h i s F r u i t l a n d 

Coal formation i s s t r a t i g r a p h i c a l l y o r i e n t e d and deposited 

has a d i r e c t e f f e c t on the production above. 

And f i n a l l y , the red l i n e t h a t extends from the 

southwest p a r t of the map up t o the northeast, from the 

low-production area a l l the way up t o the h i g h - p r o d u c t i v i t y 
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area, i s an approximate l o c a t i o n of a cr o s s - s e c t i o n which 

I ' l l be t a l k i n g about i n my next e x h i b i t . 

Q. Before we t r a n s i t i o n i n t o a l l these s e r i e s of — 

t o the cross-section i t s e l f , i s there going t o be an index 

map so we can f o l l o w where you've selected t o p u l l these 

logs f o r your cross-section? 

A. There's an a c t u a l index map of t h i s c r o s s - s e c t i o n 

and the l o c a t i o n of those logs behind Tab 16. That was i n 

the very f i r s t hearing. 

Q. So when we get t o your cr o s s - s e c t i o n , we can 

t r a c k i t through the e x h i b i t book and f i n d where each one 

of them i s located? 

A. Yes. 

Q. Let's look a t the cross-section. 

A. This represents, i n essence, a F r u i t l a n d Coal d i p 

s e c t i o n . One t h i n g I ' l l p o i n t out before we begin t o 

e x p l a i n the d e t a i l s i s t h a t the approximate l o c a t i o n of the 

underpressured/overpressured l i n e i s i n d i c a t e d by the 

dashed orange l i n e three w e l l s over from the l e f t . 

I f I can d i r e c t your a t t e n t i o n t o the screen 

where I have some animated e f f e c t s t h a t may make my 

expl a n a t i o n a l i t t l e b i t easier t o f o l l o w , the reason t h a t 

— Well, w e ' l l s t a r t w i t h the legend. We have color-coded 

on the top l i n e blue f o r what we c a l l the blue coals. 

Below t h a t , of course, are the purple, the Pl and the P2. 
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We have the T2 t o n s t e i n we mentioned e a r l i e r , running 

through the cross-section, as w e l l as a l l the coals t h a t 

are i d e n t i f i e d i n t h i s p a r t i c u l a r c r o s s - s e c t i o n . They're 

color-coded by l i n e , w i t h the name of the coal t h a t the 

l i n e corresponds t o on the right-hand p a r t . 

The reason f o r p u t t i n g up t h i s c r o s s - s e c t i o n i s 

t w o f o l d , a c t u a l l y , one t o show t h a t the same coals l i v e 

both i n the LPA and HPA p o r t i o n s of the r e s e r v o i r , a t l e a s t 

the c o a l packages t h a t B u r l i n g t o n has i d e n t i f i e d 

i n t e r n a l l y . 

And second, I ' d l i k e t o p o i n t out i n p a r t i c u l a r 

the t h r e e red arrows t o show how one package of coals can 

form m u l t i p l e v e r t i c a l communication p a r t n e r s . 

I f we look a t the f i r s t w e l l t o the l e f t and the 

red arrow corresponding, we see t h a t the Brown 1, the Brown 

2 and the Brown 3 coals are separated by about 3 0 f e e t or 

40 f e e t of c l a s t i c m a t e r i a l . 

As we move three w e l l s over t o the center w e l l i n 

t h i s c r o s s - s e c t i o n , we see t h a t now a l l t h r e e of these 

coals have coalesced i n t o one coal package, and most l i k e l y 

w i l l be i n v e r t i c a l communication. 

As we move yet one more w e l l over t o the r i g h t , 

the f o u r t h w e l l i n t h i s s e c t i o n , we now see t h a t these 

t h r e e coals are now three separate and d i s t i n c t e n t i t i e s 

and l i k e l y not t o be i n v e r t i c a l communication w i t h each 
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other. This i s t y p i c a l and prevalent of any coal package 

t h a t you map across the Basin. 

I f we look a t now — at one coal i n p a r t i c u l a r — 

i n t h i s case w e ' l l look at the Green 2 coal — we can 

i d e n t i f y the beginning and end of t h i s one sequence of coal 

i n t h i s one cross-section. 

On the l e f t we see a fining-upward sequence, 

i n d i c a t i n g t h a t we've got t e r r e s t r i a l sediments i n a 

fining-upward sequence. The second w e l l t o the r i g h t , we 

see the f i r s t formation of t h i s c o a l , and we can t r a c k t h i s 

same coal through the middle three cross-sections — w e l l s 

i n the cross- s e c t i o n , u n t i l i t terminates i n the w e l l t o 

the r i g h t , i n a coarsening-upward sequence. This 

coarsening-upward sequence i s indeed t h a t t r a n s g r e s s i v e 

P i c t u r e d C l i f f s event t h a t Mr. Fassett a l l u d e d t o e a r l i e r . 

And f i n a l l y , i f we look a t one more c o a l , we can 

see t h a t t h i s i s the Gl c o a l , i n d i c a t e d by the two green 

bars j u s t t o the r i g h t of the second w e l l i n the cross-

s e c t i o n . I n t h i s case, t h a t one coal package i s formed of 

two d i s c r e t e seams. I n the middle s e c t i o n , t h i s c o a l i s 

now s t i l l two d i s c r e t e seams, however they've coalesced 

i n t o one coal package. And as we move t o the r i g h t , one of 

those seams has now disappeared. 

And the p o i n t of t h i s i s t h a t these coa l packages 

may be made up of many i n d i v i d u a l coal seams, however we've 
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i d e n t i f i e d t h a t as a s i n g l e coal package f o r the purpose of 

mapping and understanding our d e p o s i t i o n a l environment. So 

w i t h i n t h a t package we can see a t e r m i n a t i o n of the e n t i r e 

coal package, both i n the extreme l e f t and the extreme 

r i g h t w e l l s i n t h i s cross-section, as w e l l as the 

t e r m i n a t i o n of i n d i v i d u a l seam w i t h i n t h a t package. 

Q. We're going t o t r a n s i t i o n now i n t o a s e r i e s of 

d i s p l a y s t h a t w e ' l l b u i l d i n t o some isopachs, are we not? 

A. Yes, we w i l l . 

Q. Let's t a l k about the d e p o s i t i o n a l environment 

f i r s t , and then take us through t h a t p a r t of the 

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

A. You bet. This i s one of my f a v o r i t e p i c t u r e s of 

the F r u i t l a n d Coal. What we i d e n t i f i e d i s , we look a t the 

T l t o n s t e i n . I f you remember, t h a t was a v o l c a n i c a s h f a l l , 

an instantaneous moment i n time, and i n t h i s area o u t l i n e d 

by the map on the r i g h t of the type log on the l e f t , what 

we mapped was everything t h a t t h a t a s h f a l l was s i t t i n g on. 

I f i t was s i t t i n g on a coal we colored i t brown. I f i t was 

s i t t i n g on a c l a s t i c , a shale or a sandstone, we c o l o r e d i t 

yellow. And i f i t was absent, we assumed t h a t t h a t ash was 

t r a n s p o r t e d away by water and t h e r e f o r e we colored i t blue. 

And then also we made an i n t e r p r e t a t i o n as t o where the 

t e r r e s t r i a l sediments transformed i n t o marine sediments so 

t h a t we could e s t a b l i s h a close s h o r e l i n e . 
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And i f you t h i n k about t h i s , t h i s i s a c t u a l l y 

very s i m i l a r t o f l y i n g over t h i s p o r t i o n of the c o a s t l i n e 

p r i o r t o the volcano blowing up and t a k i n g an a e r i a l 

photograph. This i s what we would have seen i n the swamp 

formation along t h a t c o a s t l i n e j u s t p r i o r t o a s h f a l l . 

Now, i n order t o v a l i d a t e our model, which i s 

what we're i n t e r p r e t i n g from the subsurface data, we took 

t h i s very same subcrop map — and now you see i t o r i e n t e d 

s l i g h t l y d i f f e r e n t l y , and the reason I d i d t h a t was so t h a t 

i t s i m i l a r l y matched the o r i e n t a t i o n of a p i c t u r e I have of 

the Mahakam Delta i n Indonesia, which w i l l be your next 

hard copy i n your books. 

I f we c o l o r i n the blue on the Mahakam Delta — 

and again, I have some animation on the screen t h a t may be 

easier t o f o l l o w than the hard copy i n the book — we can 

see a very — s i m i l a r i t y , a very marked s i m i l a r i t y between 

an e x i s t i n g peat-forming environment and what we've 

i n t e r p r e t e d i n our T l subcrop map t o the l e f t . 

The s t r i k i n g d i f f e r e n c e , of course, i s t h a t i n 

our T l subcrop we have a f a i r l y l i n e a r s h o r e l i n e , which 

I've i n t e r p r e t e d t o be a wave-dominated s h o r e l i n e , and the 

Mahakam Delta i s much more lobate, t h e r e f o r e i t ' s probably 

a t i d a l l y c o n t r o l l e d s h o r e l i n e . But other than t h a t , the 

s i m i l a r i t i e s are f a i r l y remarkable. 

Again, i n the Mahakam Delta — w e ' l l look a t i t 
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i n a l i t t l e b i t more d e t a i l — you n o t i c e t h a t the areas a t 

the mouth of the r i v e r , they've i d e n t i f i e d as hardwood 

f o r e s t s . This i s a d i f f e r e n t e c o l o g i c a l niche f o r p l a n t s 

and would form a d i f f e r e n t maceral content and a d i f f e r e n t 

type of coal than the peats t h a t are forming near the 

coast, which are from mangrove swamps, a d i f f e r e n t 

e c o l o g i c a l niche, the peats t h a t are forming r i g h t along 

the beach where we have d e t r i t a l beach — d e t r i t a l p l a n t 

sediments washing up on shore and forming peat. And the 

remaining peat i n t h i s area i s a l l t h i s l i g h t - c o l o r e d area 

i n the middle t h a t are from Nypa palms. 

And t h i s one s i m p l i s t i c view what we see i s , 

d u r i n g t h i s moment i n time, i f t h i s d e l t a were t o be b u r i e d 

tomorrow, we would f i n d four d i s t i n c t d i f f e r e n t peat types 

w i t h i n one s i n g l e l i t t l e l a y er of co a l . 

So t h e r e f o r e we have a great degree of confidence 

i f we begin t o look a t our isopach maps of the v a r i o u s 

coals t h a t B u r l i n g t o n has i d e n t i f i e d and mapped across the 

Basin. 

I ' l l speak a moment about t h i s f i r s t isopach map, 

because the remaining e i g h t maps have a l l been subsequently 

animated so t h a t they f l i p through them r e l a t i v e l y q u i c k l y . 

On the l e f t of each one of these nine isopach 

maps w e ' l l have a red box which i n d i c a t e s the coal t h a t has 

been mapped. 
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Along the r i g h t y o u ' l l see a legend of symbols. 

The red squares w i l l represent areas where B u r l i n g t o n 

Resources has i t s HPA data. You can see t h a t i n the l i t t l e 

red squares on the map. 

The l i t t l e yellow squares are the f i v e p i l o t UPE 

or LPA w e l l s t h a t B u r l i n g t o n undertook t o d r i l l and t e s t i n 

order t o come up w i t h our testimony f o r i n f i l l i n g the LPA 

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

Q. Let me pause you r i g h t now, Mr. Thibodeaux. I f 

you go t o the b i g d i s p l a y board on the foam — 

A. Yes. 

Q. — i t may be easier f o r you t o show us the f i v e 

p i l o t p r o j e c t areas t h a t B u r l i n g t o n obtained D i v i s i o n 

approval f o r i n f i l l p i l o t s t u d i es. Can you, w i t h your 

p o i n t e r , help us see i t i n a d i f f e r e n t c o l o r code? 

A. C e r t a i n l y . These s t i c k out a l i t t l e b i t more on 

t h i s map. We have i d e n t i f i e d our f i v e p i l o t areas w i t h the 

b i g red dot, and they're t h e r e , t h e r e , t h e r e , t h e r e and 

th e r e . They correspond e x a c t l y t o the same l o c a t i o n s of 

the l i t t l e y ellow squares on the d i s p l a y . 

We have our HPA data areas located i n the green, 

and those are sca t t e r e d out from there t o the northwest, 

a l l the way t o the southeast i n the fairway, i n various 

areas. And those are a c t u a l l y f a i r l y d i f f i c u l t t o see. 

We have the HPA l i n e o u t l i n e d i n black on the 
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d i s p l a y board and o u t l i n e d i n a burnt orange c o l o r i n a l l 

of the isopach d i s p l a y s . 

Where BP has a s i g n i f i c a n t amount of i n f i l l data 

from Colorado on the w a l l d i s p l a y , we have t h a t area 

o u t l i n e d i n red, and on the isopach d i s p l a y s i t ' s o u t l i n e d 

i n y ellow. I t ' s the same area. 

And then where Devon has a d d i t i o n a l data w i t h i n 

the HPA and the NEBU u n i t on the w a l l d i s p l a y , t h a t ' s 

o u t l i n e d i n green and i t ' s o u t l i n e d i n red on the isopach 

maps. 

Q. Mr. Thibodeaux, were you the B u r l i n g t o n g e o l o g i s t 

t h a t p a r t i c i p a t e d on the i n d u s t r y Committee work e f f o r t on 

the coal? 

A. Yes, I was, one of them. 

Q. Did you share w i t h the other i n d u s t r y g e o l o g i s t s 

your methodology t o analyze w e l l d e n s i t y and the character 

of the coal throughout the pool? 

A. Yes, I d i d , both w i t h the Committee and several 

times a t d i f f e r e n t presentations t o the p u b l i c . 

Q. Did you receive any ob j e c t i o n s from any of your 

peers about you methodology? 

A. No, I d i d not. 

Q. U l t i m a t e l y , when you got t o the end of the 

process, was there any ge o l o g i s t t h a t disagreed w i t h your 

conclusions about the geology? 
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A. No, there weren't. 

Q. Take us through the animation of the isopachs. 

A. Sure. Each of the f o l l o w i n g isopachs — and I ' l l 

p o i n t out a few th i n g s e a r l y on. I n general, they're a l l 

contoured on 5-foot thickness i n t e r v a l s . As we go from 

l i g h t t o dark c o l o r s , we go from t h i n n e r t o t h i c k e r . The 

white areas are areas of no coal. The f i r s t c o l o r w i l l be 

b a s i c a l l y zero t o 5 f e e t , on up t o the t h i c k e s t coals t h a t 

we have i n t h i s case, would be about 15 f e e t i n the middle 

of the map. 

Also we've made an i n t e r p r e t a t i o n f o r the 

approximate l o c a t i o n of the sho r e l i n e w h i l e these coals 

were being formed. Each subsequent isopach map w i l l show 

the previous c o a s t l i n e from the coal formed j u s t below i t , 

so t h a t we can see the o v e r a l l t r a n s g r e s s i v e event and 

growth of these d e l t a systems where these coals were 

formed. 

I n a d d i t i o n , each one of these maps w i l l show my 

i n t e r p r e t a t i o n of the f l u v i a l systems t h a t fed these 

marshes. I f y o u ' l l n o t i c e , t h i s i s very s i m i l a r t o our T l 

subcrop map, very s i m i l a r t o the Mahakam Delta modern-day 

analog, and e x a c t l y l i k e what Dr. Fassett showed e a r l i e r on 

h i s i n t e r p r e t a t i o n f o r the d e p o s i t i o n a l environment f o r the 

F r u i t l a n d Coals. 

And so now w e ' l l undertake the animation, and the 
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next e i g h t w e ' l l f l i p through about on five-second 

i n t e r v a l s . 

Q. L e t 1 s do t h a t , and then come back and do i t 

again. 

A. We can see the d e l t a slowly prograding past the 

sho r e l i n e s of the coals before, and the f l u v i a l systems 

which are j u s t prevalent i n every coal l a y e r t h a t we looked 

a t . This was a regression event. Now we see the d e l t a 

prograding t o the northeast, again prograding t o the 

northeast, again prograding t o the northeast and dry land. 

And f i n a l l y , f o r t h i s l a s t coal i n t e r v a l t h a t I 

have mapped, although there are other coals present i n the 

F r u i t l a n d formation t h a t are younger and higher up the 

s e c t i o n , we see the previous s h o r e l i n e where we have 

s i g n i f i c a n t progradation of the d e l t a , the p r i o r — t h i s 

s h o r e l i n e i s probably located outside of the Basin. I have 

not mapped a l l the way t o the edge of the Basin here, but I 

cannot f i n d the s h o r e l i n e . And we see s i g n i f i c a n t r i v e r s , 

as we do i n a l l of them, and then a s i g n i f i c a n t amount of 

dry land. 

So i n e f f e c t , i f you r e c a l l Dr. Fassett*s s l i d e 

between the Cretaceous Sea t o the r i g h t and the dry land t o 

the l e f t and the i n t e r v a l i n between where the coals were 

forming i n a proximal coastal l o c a t i o n and a l l the r i v e r s 

t h a t were feeding t h i s system, t h i s i s e x a c t l y the same 
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p i c t u r e t h a t we looked at e a r l i e r . 

Q. Take us back and run i t again so we can see where 

i t goes. 

A. I ' l l t r y t o do t h a t . With the animation t h a t may 

be tough. Let's see. Here we go. This was t h a t 

r e g r e s s i v e event where you see c o a s t l i n e was a c t u a l l y out 

beyond the d e l t a of the sea and came back i n l a n d . 

And one t h i n g I ' l l p o i n t out before we move on 

from our isopach maps i s t h a t i f you were watching you can 

see t h a t the exact same coal packages t h a t we've mapped, 

now, these are i n t e r n a l designations and each one c o n s i s t s 

of m u l t i p l e , m u l t i p l e i n d i v i d u a l l i t t l e seams of our 

i n t e r v a l of time, very s i m i l a r t o the work t h a t Dr. Fassett 

d i d , although he d i d not lump them i n t o seams. We could 

maybe have lumped these i n t o m u l t i p l e , m u l t i p l e packages, 

but i t ' s very d i f f i c u l t t o c o r r e l a t e these i n d i v i d u a l seams 

over any distance. 

We can see t h a t i n a l l of these maps, e s p e c i a l l y 

the l a t e r coals, t h a t the same coal species or same coal 

packages l i v e i n both the lower productive area as w e l l as 

the high-production area. 

One l a s t t h i n g I ' d l i k e t o p o i n t out i s t h a t 

these r i v e r systems t h a t are feeding these — and I j u s t 

have a few of them marked on every one; had I marked every 

r i v e r system I could see i n these coals, I would see 
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n o t h i n g but blue as they migrated over time — you can see 

these r i v e r systems had an e f f e c t on the coal q u a l i t y of 

the peat around as they flooded t h e i r r i v e r banks and 

dumped c l a s t i c m a t e r i a l out there on the coals, i t 

increased the ash content or the non-coal m a t e r i a l w i t h i n 

these peats. 

And then t h a t has a d e t r i m e n t a l e f f e c t on c l e a t 

f ormation. The lower-density coals, the b r i g h t e r , cleaner 

coals, have a propensity t o c l e a t much more than the 

d i r t i e r coals, i f you w i l l . And so you can see how these 

m u l t i p l e r i v e r systems t h a t fed each of these coals, they 

create v i s u a l , l a t e r a l b a r r i e r s t o communication as they 

b i s e c t — p h y s i c a l l y b i s e c t the c o a l . And they also have a 

tendency t o degrade coal q u a l i t y along the r i v e r banks or 

the f l o o d p l a i n s f o r each of the r i v e r s . 

Q. Mr. Thibodeaux, can you lead us through a s h o r t 

e x p l a n a t i o n of the e f f o r t s B u r l i n g t o n put on the f i v e p i l o t 

p r o j e c t areas t h a t were studied and analyzed and how t h a t 

data was then used t o make judgments about a d d i t i o n a l w e l l s 

i n the lower p r o d u c t i v i t y area? 

A. Yes, I can. We picked the f i v e p i l o t p r o j e c t s 

t h a t we picked f o r the LPA — They weren't picked a t 

random. We looked t o ensure t h a t we had a good 

r e p r e s e n t a t i o n of a l l the major packages t h a t B u r l i n g t o n 

had i d e n t i f i e d and mapped. Of course i n every l o c a t i o n you 
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can't have every coal t h a t you looked a t , but we t r i e d t o 

p i c k ones t h a t were r e p r e s e n t a t i v e a t l e a s t of the geology 

t h a t we were able t o i d e n t i f y and map across the Basin. 

I n a d d i t i o n , we challenged ourselves t o p i c k 

areas t h a t e x h i b i t e d w i t h the same coal species both low-, 

h i g h - and medium-production c h a r a c t e r i s t i c s . I n other 

words, we took w e l l s t h a t had most of the packages present, 

and some of those w e l l s only make 100 a day or l e s s , and we 

grouped those and said these are low-production areas. 

There are also areas i n the LPA t h a t have medium 

pro d u c t i o n , b a s i c a l l y about 100 t o 250 MCF a day. 

And then there's a whole t r e n d of w e l l s t h a t 

have, as you can see on the cum map i n the lower l e f t , t h i s 

area r i g h t here, we have r e l a t i v e l y good pr o d u c t i o n from 

these LPA w e l l s . And so we also picked a l o c a t i o n i n the 

high-production area where w e l l s g e n e r a l l y make more than 

250 MCF a day w i t h the same nine coals represented. 

So our goal was t o t e s t the same coals, but i n 

d i f f e r e n t production areas, so t h a t we could determine 

whether we're having d i f f e r e n t i a l d e p l e t i o n or only p a r t i a l 

d e p l e t i o n of the many layers t h a t were present. 

And what we found i n every s i n g l e case was t h a t 

whether we were i n a high-production area or a low-

prod u c t i o n area or how our coals were associated w i t h each 

other v e r t i c a l l y or l a t e r a l l y , t h a t there was d i f f e r e n t i a l 
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d e p l e t i o n o c c u r r i n g , and sometimes no d e p l e t i o n a t a l l by 

the parent o f f s e t w e l l s . 

Does t h a t answer your question, Mr. Ke l l a h i n ? 

Q. Yes, s i r . Did you make t h a t p r e s e n t a t i o n t o the 

i n d u s t r y members t h a t p a r t i c i p a t e d on the i n d u s t r y 

Committee? 

A. Yes, I d i d . 

Q. Did you make t h a t p r e s e n t a t i o n t o Examiner 

Stogner l a s t summer? 

A. Yes, I d i d . 

Q. Did everyone agree on the necessity f o r 

in c r e a s i n g the w e l l d e n s i t y i n the l o w - p r o d u c t i v i t y area? 

A. We had a unanimous agreement t h a t w e l l d e n s i t y 

had t o be increased i n the lower production area i n order 

t o get reserves out of the ground, yes. 

Q. I s there a p o r t i o n of the e x h i b i t book t h a t you 

can i d e n t i f y f o r us t o look a t i n support of your 

statements about the l o w - p r o d u c t i v i t y area? Are they 

behind one of these tabs? 

A. Behind Tab 16 are a l l the e x h i b i t s t h a t I have 

put together, as w e l l as a l l the engineering e x h i b i t s , f o r 

the LPA hearing i n Ju l y . 

Q. Let's go i n t o the next p o r t i o n of your 

p r e s e n t a t i o n and t a l k about t h i s peat d e p o s i t i o n a l 

schematic. What are you doing? 
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A. In this slide — 

Q. Don't show us ye t , j u s t t e l l us what you're 

doing. 

A. I'm going t o show schematically how coal i s 

formed. I t ' s not e x a c t l y l i k e you would i n t u i t from 

l o o k i n g a t c l a s t i c r e s e r v o i r s . A coal i s an e n t i r e l y 

d i f f e r e n t r e s e r v o i r than anything else we've ever looked 

a t , and I thought i t might be b e n e f i c i a l when we're t a l k i n g 

about — you hear heterogeneity, v e r t i c a l , l a t e r a l , c o a l -

q u a l i t y terms from everybody — j u s t t o show schematically 

e x a c t l y what we mean by t h a t and how t h i s occurs. 

So i n t h i s instance the screen i s animated and 

the book i s a hard copy, so I d e f i n i t e l y would l i k e t o 

d i r e c t your a t t e n t i o n t o the screen f o r t h i s . 

Q. Please continue. 

A. This i s a very s i m p l i s t i c view of coal formation 

along a prograding d e l t a f r o n t . Of course, i n t h i s case 

w e ' l l have a prograding shoreline t h a t goes from the l e f t 

t o the r i g h t i n t h i s screen, and i t ' s d e p o s i t i n g a c l a s t i c 

s u b s t r a t e . I n t h i s case i t would be the P i c t u r e d C l i f f s 

sandstone. 

And as t h a t progrades f a r t h e r and f a r t h e r and 

f a r t h e r t o the r i g h t , the l i t t l e c o l o r blocks on here w i l l 

j u s t represent d i f f e r e n t p l a n t types. These near-shore 

p l a n t s would be f o l l o w i n g d i r e c t l y , r e a l close t o the shore 
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of the beach. These i n l a n d grasses would be a l i t t l e b i t 

f a r t h e r i n l a n d , then f i n a l l y shrubs and small t r e e s and 

then maybe woody t r e e s f a r t h e r i n l a n d , away from the 

s a l t w a t e r i n f l u e n c e s , very s i m i l a r t o what we looked a t i n 

the Mahakam Delta. 

And so i n t h i s s i m p l i s t i c view, each one of these 

l i t t l e blocks, they could be miles, h a l f m i l e s , q u a r t e r 

m i l e s . Each l i t t l e thickness could be on the order of a 

f o o t or a h a l f a f o o t of peat, depending on how r a p i d l y 

t h a t s h o r e l i n e was prograding t o the r i g h t i n t h i s p i c t u r e . 

So w e ' l l prograde i t two more successions, and 

then commonly what we've seen i s t h a t w e ' l l have a r i v e r 

system move i n t o t h i s . And i t may b i s e c t the c o a l , or the 

coal may terminate up against i t , or i t may j u s t prevent 

any peat formation i n t h i s one area where we have a c t i v e l y 

water f l o w i n g . Of course, e v e n t u a l l y i t would f i l l i n w i t h 

the sandstone, and t h a t would be incorporated i n t o t h i s 

e n t i r e peat-forming sequence. 

And then i n t h i s case w e ' l l have a minor event 

where the sea has reversed d i r e c t i o n and i t i s now moving 

i n l a n d , and now we can see the beach coming back i n , so now 

we have a l i t t l e place, j u s t l i k e Dr. Fassett was t a l k i n g 

about, where any peat — l i k e say t h i s was one l i t t l e coal 

s t r i n g e r — i s going t o show t o be terminated r i g h t against 

the sandstone, very s i m i l a r t o the diagrams t h a t Dr. — Mr. 
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Fassett showed e a r l i e r . 

And f i n a l l y , w e ' l l prograde t h i s d e l t a r i g h t on 

o f f the p i c t u r e , and w e ' l l have a l i t t l e minor event where 

— we had a l i t t l e minor f l o o d i n g event, we had a b i g sea-

l e v e l r i s e and t h a t flooded over a l l the peats and k i l l e d 

a l l t he p l a n t s and f i n a l l y s i l t e d up f u l l of mud. 

And so we take t h i s e n t i r e sequence of events, 

and w e ' l l compress i t . And published st u d i e s show t h a t 

peat g e n e r a l l y compresses about 10 t o 1, so 10 f e e t of peat 

w i l l g e n e r a l l y make about 1 f o o t of coa l . And t h a t ' s based 

i n l a r g e p a r t on Dr. Cohen's research a t the U n i v e r s i t y of 

South Carolina down i n Georgia, the Okeefenokee swamp. And 

I b e l i e v e Mr. Riese w i l l be r e f e r r i n g t o t h a t swamp 

environment of the Okeefenokee i n h i s p r e s e n t a t i o n . 

So we add on top of t h i s one l i t t l e compressed 

l a y e r , w e ' l l add some a d d i t i o n a l cycles of d e p o s i t i o n and 

compaction. Each one w i l l be completely unique from the 

one above and below i t , depending on p l a n t species, how 

f a s t the r i v e r systems moved i n , how f a s t the d e l t a 

prograded, e u s t a t i c sea l e v e l r i s e s and f a l l s . And w e ' l l 

j u s t add a se r i e s of those i n , and sometimes they're 

o v e r a l l t r a n s g r e s s i v e , sometimes they're o v e r a l l 

r e g r e s s i v e . 

And what we have i n the end here i s about plus or 

minus 80 f e e t of peat de p o s i t i o n i n tens of thousands of 
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years. I f you remember, Dr. Fassett had i n d i c a t e d t h a t the 

coal formed over a period of about 2.5 t o 3 m i l l i o n years. 

I t may take 100,000 j u s t t o form ten f e e t of peat. So t h i s 

could be tens or hundreds of thousands of years t o form 

t h i s one sequence. 

And t h i s sequence equals, when we compress i t and 

bury i t , one 8-foot coalbed. And t h i s one 8-foot coalbed 

could e a s i l y be a subset member of one of our mapped coal 

packages. 

So the p o i n t of t h i s i s t o i l l u s t r a t e the great 

degree of heterogeneity t h a t e x i s t s even i n a s i n g l e 

coalbed, l e t alone a whole coal package. And these can 

be — This might not be r e p r e s e n t a t i v e of an 8-foot, you 

could e a s i l y — t h i s could be a 1-foot package, and those 

could be centimeter-size or m i l l i m e t e r - s i z e d i f f e r e n c e s i n 

p l a n t types and t h i n g s t h a t a f f e c t c o a l . And my b e l i e f i s 

t h a t t h i s heterogeneity creates s i g n i f i c a n t b a f f l e s and 

b a r r i e r s t o l a t e r a l communication and p r o d u c t i o n w i t h i n the 

c o a l . 

Q. Are you f a m i l i a r w i t h the other r e s e r v o i r s i n the 

San Juan Basin? 

A. Yes, I am. 

Q. How does the coal gas pool compare i n complexity 

t o the other pools? 

A. I'm p a r t i a l t o the c o a l , but I b e l i e v e i t ' s the 
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most complex r e s e r v o i r we have i n the San Juan Basin. 

Q. From a geologic perspective — I know the 

engineers are going t o t a l k about t h i s layered pressure 

data t h a t ' s r e c e n t l y been developed — 

A. Yes. 

Q. — why do we care about i t ? 

A. We care about i t because i n the past we had — 

e s p e c i a l l y i n the fairway, a l l of our w e l l s are open-hole 

completed, so we get one pressure. And t h a t pressure i s 

r e f l e c t e d a t the lowest pressure, most depleted r e s e r v o i r 

of a l l these d i f f e r e n t layers t h a t we have i n the open-hole 

environment. 

When we made t h a t assumption e a r l i e r , B u r l i n g t o n 

was seeing r e l a t i v e l y uniform pressure drawdown across the 

fai r w a y . B a s i c a l l y , a l l the w e l l s i n the area would have 

bout the same bottomhole pressure. But we r e a l i z e d t h a t 

t h e r e was a d d i t i o n a l gas out th e r e . A l l we are seeing was 

a s i n g l e l a y e r pressure. 

And so we r e a l i z e d t h a t i n order t o determine was 

th e r e a d d i t i o n a l gas or incremental reserves, we had t o 

determine were a l l coals d e p l e t i n g equally? 

When we took l a y e r pressure data i n the HPA, very 

s i m i l a r t o the LPA, we found d i f f e r e n t i a l d e p l e t i o n was 

oc c u r r i n g by l a y e r . We had t o do t h i s w i t h w e l l b o r e s , 

a c t u a l l y POW w e l l s or cased and f r a c ' d w e l l s where we could 
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i s o l a t e those coals, because there's no way t o i s o l a t e them 

i n an open-hole environment. 

And so we found i d e n t i c a l s i t u a t i o n s i n the HPA 

t h a t we found w i t h our i n t e n s i v e p i l o t study i n the LPA, 

was t h a t d i f f e r e n t i a l d e p l e t i o n was o c c u r r i n g by l a y e r i n 

the HPA, and t h e r e f o r e we were overestimating the amount of 

communication these w e l l s had and underestimating probably 

reserves and overestimating recovery f a c t o r s . 

Q. How do those engineering conclusions and data f i t 

i n w i t h your geologic conclusions? 

A. They f i t i n e x a c t l y as I would expect them t o , 

and from the g e o l o g i c a l perspective, I see a l a t e r a l l y 

discontinuous and heterogeneous r e s e r v o i r , and we see the 

same r e s u l t s from the engineering r e s u l t s . 

Q. What's t h a t t e l l you about the c u r r e n t w e l l 

d e n s i t y i n both areas of the pool? 

A. I b e l i e v e the c u r r e n t w e l l d e n s i t y i s inadequate 

and t h a t we w i l l leave or strand i n place an enormous 

resource i f we don't i n f i l l d r i l l i t . 

Q. Take us t o your conclusion. 

A. My conclusions are t h a t the major c o a l packages 

are c o r r e l a t a b l e throughout the Basin. This i s not i n 

c o n t r a s t t o Mr. Fassett's work. Mr. Fassett showed t h a t 

the i n d i v i d u a l coal seams are very discontinuous and hard 

t o c o r r e l a t e . However, i f you lump them i n t o t i m e -
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c o n s t r a i n t packages you can c o r r e l a t e those packages and 

you can represent adequately, I be l i e v e , and a c c u r a t e l y , a 

d e p o s i t i o n a l environment f o r t h i s e n t i r e sequence of events 

t o occur. 

I b e l i e v e t h a t t h i s d e p o s i t i o n a l environment had 

a d i r e c t impact on the heterogeneity of those coals, as we 

showed i n the schematic, and t h a t t h a t has d i r e c t impact on 

the productive c a p a b i l i t i e s of each one of those seams, or 

even l i t t l e pieces of those seams. 

We've shown t h a t these l a t e r a l and v e r t i c a l 

d i s c o n t i n u i t i e s e x i s t i n every s i n g l e coal package t h a t 

we've mapped, as w e l l as the i n d i v i d u a l seams t h a t make up 

those packages, t h a t the major coal packages o f t e n change 

v e r t i c a l and l a t e r a l communication p a r t n e r s , and t h a t these 

h e t e r o g e n e i t i e s and d i s c o n t i n u i t i e s create b a f f l e s or 

b a r r i e r s t o flow. 

And so t h e r e f o r e I bel i e v e t h a t increased d e n s i t y 

d r i l l i n g i s necessary i n order t o get a t the resources t h a t 

we c u r r e n t l y cannot tap w i t h our 3 2 0-acre spacing. 

MR. BRUCE: That concludes our p r e s e n t a t i o n of 

Mr. Thibodeaux. We move the i n t r o d u c t i o n of h i s d i s p l a y s 

t h a t are shown i n the e x h i b i t book behind E x h i b i t Tab 4 and 

~ 15? 

THE WITNESS: Four and 16. 

MR. KELLAHIN: Four and 16. 
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CHAIRMAN WROTENBERY: Hearing no o b j e c t i o n , we 

admit the m a t e r i a l s behind Tab 4 and 16 i n t o evidence. 

Do any of the other p a r t i e s have any questions 

f o r Mr. Thibodeaux? 

Commissioner Bailey? 

COMMISSIONER BAILEY: No, I don't t h i n k so. 

CHAIRMAN WROTENBERY: Commissioner Lee? 

COMMISSIONER LEE: (Shakes head) 

CHAIRMAN WROTENBERY: Thank you very much f o r 

your testimony, Mr. Thibodeaux. 

THE WITNESS: Thank you. 

MR. CARR: May i t please the Commission, we are 

now going t o c a l l Dr. Rusty Riese. Dr. Riese i s going t o 

now take us one step f a r t h e r down the g e o l o g i c a l road. 

He's going t o t a l k about the d e p o s i t i o n a l environment f o r 

these coals, and he i s also going t o provide some 

photographs and a d d i t i o n a l evidence t h a t shows the 

d i s c o n t i n u i t y i n the r e s e r v o i r s , d i s c o n t i n u i t i e s t h a t you 

could not see i f you were looking j u s t a t w e l l logs. 

RUSTY RIESE. 

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. CARR: 

Q. Would you s t a t e your name f o r the record, please? 
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A. My name i s Rusty Riese. 

Q. Where do you reside? 

A. I re s i d e i n Katy, Texas. 

Q. By whom are you employed? 

A. I am p r e s e n t l y employed by BP America Production 

Company. 

Q. And what i s your p o s i t i o n w i t h BP? 

A. My t i t l e w i t h i n the company i s c o n s u l t i n g 

g e o l o g i s t . 

Q. Could you summarize your educational background 

f o r the Commission, please? 

A. I have a bachelor of science i n geology from New 

Mexico Tech, and I have a master's and PhD i n geology from 

the U n i v e r s i t y of New Mexico. Those were acquired i n 1973, 

1977 and 1980, r e s p e c t i v e l y . 

Q. Would you review your employment h i s t o r y f o r the 

Commission? 

A. My employment h i s t o r y spans j u s t more than 3 0 

years, and i t s t a r t e d w i t h a b r i e f s t i n t w i t h the New 

Mexico Bureau of Mines i n Socorro and most s p e c i f i c a l l y 

included time w i t h Gulf Mineral Resources, Anaconda, ARCO 

i n i t s various i n c a r n a t i o n s , Vastar and now BP. 

i n d u s t r i a l sector, I've pursued an academic career. I've 

taught and continue t o teach a t a number of u n i v e r s i t i e s . 

At the same time t h a t I was employed i n the 
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I p r e s e n t l y hold p o s i t i o n s a t Oregon State U n i v e r s i t y , Cal 

State B a k e r s f i e l d , U n i v e r s i t y of New Mexico, and I am a t 

Rice U n i v e r s i t y i n Houston where I teach the petroleum 

geology c u r r i c u l u m . 

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

A. I am c e r t i f i e d . 

Q. Are you r e g i s t e r e d i n any states? 

A. I am r e g i s t e r e d i n the State of South Carolina. 

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

t h i s case on behalf of the F r u i t l a n d Coalbed Methane Study 

Committee? 

A. Yes, I'm q u i t e f a m i l i a r w i t h i t . 

Q. And have you studied the B a s i n - F r u i t l a n d Coal 

Pool? 

A. Yes, I have. 

Q. Are you prepared t o share the r e s u l t of t h a t work 

w i t h the O i l Conservation Division? 

A. Yes. 

MR. CARR: We tender Dr. Riese as an expert i n 

petroleum geology. 

CHAIRMAN WROTENBERY: So q u a l i f i e d . 

Q. (By Mr. Carr) Let's go f i r s t t o the s l i d e , the 

f i r s t s l i d e i n you pre s e n t a t i o n , the m a t e r i a l c a l l e d 

Summary of Points. I ' d ask you t o go t o t h a t and review 

the i n f o r m a t i o n on t h a t s l i d e f o r the Commission. 
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A. Without reading through i t l i t e r a l l y , t he p o i n t s 

t h a t I would l i k e you t o come away from my di s c u s s i o n w i t h 

are t h a t the F r u i t l a n d Coals were deposited i n r e l a t e d 

environments, as has j u s t been a t t e s t e d t o by Mr. 

Thibodeaux, throughout the San Juan Basin. There are no 

unique separations of environment w i t h i n the coal sequences 

w i t h i n the Basin. 

The coals are l a t e r a l l y discontinuous on a scale 

approaching 80 acres i n some places. The coals are 

v e r t i c a l l y discontinuous a t scales, as you have also j u s t 

heard, a t m i l l i m e t e r s t o centimeters, and the coals are 

i n t e r r u p t e d by both s t r u c t u r a l and s t r a t i g r a p h i c 

d i s c o n t i n u i t i e s , which are f a r below what we can map w i t h 

e x i s t i n g wellbore data. And i t ' s my i n t e n t i o n t o work 

through these p o i n t s by showing you what they look l i k e i n 

outcrop and thereby p r o v i d i n g some measure of scale context 

w i t h i n which t o view the m a t e r i a l s t h a t have been presented 

by the previous witnesses. 

Q. Let's go t o your vegetation map, the next s l i d e . 

I d e n t i f y t h i s f i r s t and then review what i t i s you're 

t r y i n g t o show w i t h the e x h i b i t . 

A. This i s a published map of v e g e t a t i o n types taken 

from the Okeefenokee swamp of Georgia and F l o r i d a . Just as 

Mr. Thibodeaux was commenting t h a t we use analog 

environments t o t r y and understand past environments, the 
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environment t h a t I've chosen t o present here t o you today 

i s t he Okeefenokee, because i t has somewhat more d e t a i l e d 

mapping a v a i l a b l e f o r the various v e g e t a t i o n communities 

and the micro-environments t h a t are present t h e r e . 

One could take a l l of these various c o l o r s — and 

you can see from the s l i d e or from the hard copy t h a t ' s i n 

your e x h i b i t books t h a t there are from 15 t o 18 d i f f e r e n t 

v e g e t a t i o n types, and a l l of these could have f i t w i t h i n 

the uncolored area of the Mahakam Delta t h a t Mr. Thibodeaux 

was d e s c r i b i n g . 

I ' d s p e c i f i c a l l y p o i n t out t o you t h a t i n some 

areas, p a r t i c u l a r l y down here i n the extreme southeastern 

p o r t i o n of the swamp or i n the southwestern p o r t i o n of the 

swamp, i f you go t o the scale bar t h a t ' s very d i f f i c u l t t o 

see down here i n the corner, you can begin t o appreciate 

t h a t those various c o l o r s which represent unique 

assemblages of vegetation are scaled t o areas of between 60 

and 100 acres. 

And those areas are important because each of 

those v e g e t a t i o n types, as you have already heard, i s going 

t o g i v e us a s l i g h t l y d i f f e r e n t coal chemistry, and the — 

or s l i g h t l y d i f f e r e n t peat chemistry, i n t u r n a d i f f e r e n t 

coal chemistry, and i n t u r n , then, d i f f e r e n t r e s e r v o i r -

performance c h a r a c t e r i s t i c s . 

Q. Dr. Riese, when we move t o the next e x h i b i t we're 
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m a t e r i a l there i s not a t r a c e f o r t h a t c r o s s - s e c t i o n . 

Could you perhaps even go back t o the preceding e x h i b i t and 

giv e us an idea of the l o c a t i o n of t h i s cross-section? 

A. Can I go t o the previous e x h i b i t ? 

Q. Yes. 

A. No, the previous e x h i b i t was the Okeefenokee 

swamp. 

Q. Then can you take us t o an e x h i b i t t h a t you can 

show the trace? 

A. I can take you t o the poster t h a t ' s shown over 

here and can describe t o you t h a t t h a t c r o s s - s e c t i o n more 

or less p a r a l l e l s the sections t h a t Mr. Thibodeaux and Mr. 

Fassett have shown. I t s t a r t s down here i n the 

southwestern p o r t i o n of the Basin, crosses the f a i r w a y and 

goes a l l the way t o outcrop over here. So i t runs through 

t h i s way. 

And what I would l i k e you t o see i n t h i s cross-

s e c t i o n — and j u s t look a t the gross p a t t e r n s f o r a moment 

— see t h a t i n the lower p o r t i o n of t h i s c r o s s - s e c t i o n we 

have y e l l o w - h i g h l i g h t e d P i c t u r e d C l i f f s sands, immediately 

above t h a t we have some red F r u i t l a n d Coals. 

We have not — I have not attempted t o subdivide 

a l l of these i n the manner t h a t Mr. Thibodeaux t e s t i f i e d t o 

a t B u r l i n g t o n , but what I do want you t o see i s t h a t those 
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chronosynchronous l i n e s — i n t h i s p a r t i c u l a r case, are 

l i t h o s t r a t i g r a p h i c l i n e s as w e l l — become l o s t a t the top 

of the P i c t u r e d C l i f f s , so they become l o s t under another 

sand. This i s t h a t transgressive sand t h a t Mr. Fassett 

spoke t o , t h i s i s the transgressive sand t h a t Mr. 

Thibodeaux spoke t o . 

And what you can see, then, i s t h a t the coals 

t h a t are s l i g h t l y o l d er, t o the south and west, do not 

continue t o the n o r t h and east. We have a new package of 

coals t o the n o r t h and east, and those i n t u r n become 

supplanted as we move f u r t h e r and p i c k up new packages even 

higher i n the s e c t i o n . 

So what I'm o f f e r i n g you i s t h a t we have logs 

here t h a t are approximately a mile t o a m i l e and a qu a r t e r 

apart t h a t very s p e c i f i c a l l y o f f e r a p i c t u r e t h a t matches 

what you've seen from Mr. Fassett's p r e s e n t a t i o n , and i t 

mimics what Mr. Thibodeaux has shown you. 

Now, what you also need t o keep i n mind i s t h a t 

c o a l - t o - c o a l w i t h i n t h i s i n t e r v a l , as you move from one red 

i n a l o g t o the red i n the next l o g , there are going t o be 

l a t e r a l v a r i a t i o n s i n the character of t h a t c o a l , because 

these w e l l s are more than an 80-acre spacing or 160-acre 

spacing or 3 2 0-acre spacing apart from one another, and 

i t ' s those t h a t I would l i k e t o s t a r t e x p l o r i n g w i t h you. 

Q. Let's go t o the photographs. Explain what they 
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are, and then — I t h i n k a c t u a l l y the photos on the screen 

are b e t t e r and easier t o work w i t h than the ones i n the 

book. And so i f you'd s t a r t and l e t ' s j u s t work through 

these. 

A. Yes, the photos i n the book are of less than 

s t e l l a r q u a l i t y , t o be sure. What I would r e f e r you t o 

here i s , l e t ' s s t a r t w i t h the discussion of what the 

s t r a t i g r a p h i c d i s c o n t i n u i t i e s look l i k e , and Mr. Thibodeaux 

t e s t i f i e d t h a t there are places where th e r e are channels 

w i t h i n the F r u i t l a n d system t h a t may cut out coals or may 

j u s t s i t on top of them. 

This p a r t i c u l a r p i c t u r e was taken a t the San Juan 

Mine i n the h i g h w a l l there approximately two years ago, and 

what you see i n the center of the p i c t u r e i s a pale gray t o 

white channel, as denoted by t h i s lens of sand r i g h t here. 

And what you can see on i t s f l a n k i s t h a t i t has c u t out a 

coal r i g h t here. This matches w i t h the k i n d of t h i n g t h a t 

Mr. Thibodeaux was de s c r i b i n g . 

What you can also see underneath t h a t channel i s 

t h a t t h e r e are a couple of other coals t h a t may or may not 

be t r u n c a t e d by f a u l t i n g . I ' l l come back t o t h a t p o i n t 

w i t h some other s l i d e s as we move forward. 

But here what you can see, f i r s t and foremost, i s 

a s t r a t i g r a p h i c d i s c o n t i n u i t y t h a t we would never be able 

t o see w i t h w e l l penetrations t h a t are spaced a m i l e , or 
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even a h a l f a mi l e apart. This channel was only about a 

hundred yards wide. And a w e l l d r i l l e d here would have 

drained t h i s coal but would not have drained the eq u i v a l e n t 

c o a l on the other side of the channel. 

The next e x h i b i t speaks t o the v e r t i c a l 

d i s c o n t i n u i t y i n the coals. Here you're l o o k i n g , where the 

date stamp i s i n the lower r i g h t , a t the f l o o r of the open 

p i t . Everything from there on up i s the high w a l l of the 

mine, and you're looking a t about 16 t o 18 f e e t of v e r t i c a l 

s e c t i o n . 

What I want you t o see i n here are the s u b t l e 

changes i n t e x t u r e as you move up through the s e c t i o n and 

you see t h a t there are coals t h a t don't e x h i b i t much 

n a t u r a l f r a c t u r i n g or large-scale c l e a t i n g . There are 

coals which do e x h i b i t much more c l e a t i n g , t h e r e are others 

which appear t o be crumbling apart f u r t h e r up i n the 

s e c t i o n . And each of these i s a r e f l e c t i o n of the kinds of 

l a t e r a l v a r i a t i o n s t h a t you would also see. 

There's a p r i n c i p l e i n s t r a t i g r a p h y t h a t was 

a r t i c u l a t e d i n the 19th Century c a l l e d Walther's p r i n c i p l e , 

where they speak t o the f a c t t h a t v e r t i c a l sequences i n a 

sedimentary package t e l l you what the h o r i z o n t a l sequences 

should be a t any given p o i n t i n time. 

So i n Mr. Thibodeaux's and Mr. Fassett's 

p r e s e n t a t i o n s you could see t h a t they were working w i t h 
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beaches, and next t o t h a t back b a r r i e r swamps, and next t o 

t h a t i n t u r n more t e r r e s t r i a l - s e t t i n g environments. I n 

Walther's p r i n c i p l e , you would expect t o see those t h r e e 

environments standing one above the other. 

So i f we extend t h a t p r i n c i p l e here t o t h i s 

photograph, as I move v e r t i c a l l y through i t I can expect 

t h a t , even though t h i s i s n i c e l y c l eated r i g h t here i n the 

middle, l a t e r a l l y from i t , i t w i l l look l i k e t h i s and i t 

w i l l look l i k e t h a t . And those are s u f f i c i e n t changes t o 

cause d r a m a t i c a l l y d i f f e r e n t responses as we t r y t o produce 

the gases. 

Q. A l l r i g h t , l e t ' s go t o the next photo, the 

s y n d e p o s i t i o n a l f a u l t i n g i n the F r u i t l a n d Coals. 

A. This photograph was taken a t the Navajo Mine, 

s l i g h t l y f u r t h e r t o the south and west along the outcrop, 

and i t shows two t h i n g s . The f i r s t i t shows i s another 

sandstone lens, which i s t h i s white area up here a t the 

top. And i n t h i s case, the sandstone d i d not scour the 

peats out and d i d not cut them, but instead what you see i s 

t h a t a l a t e r peat, here i n black, j u s t l a i d down r i g h t up 

over the top of i t . A l l r i g h t ? 

Now, t h i s i s not t o say t h a t t h i s was a peat t h a t 

was l a i d down on a s l o p i n g surface on the f l a n k of t h i s 

channel. What t h i s r e f l e c t s i s the d i s t o r t i o n i n the 

bedding t h a t occurs as the compaction takes place t h a t Mr. 
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Thibodeaux was t r y i n g t o describe f o r you i n the sequence 

t h a t he walked through. He was unable i n t h a t p a r t i c u l a r 

piece of software t o stop the channels from compacting, and 

here you can see t h a t indeed t h i s c l a s t i c channel has not 

compacted and t h a t the coals wrap themselves up and around 

i t . 

So i t makes c o r r e l a t i o n s very, very d i f f i c u l t . 

I t would not be unheard of f o r a g e o l o g i s t t o come i n here 

and see t h i s and t i e i t t o something t h a t ' s s l i g h t l y lower 

i n the s e c t i o n f u r t h e r over. Again, these are t h i n g s t h a t 

cannot be sorted w i t h any of the data t h a t we have 

p r e s e n t l y a v a i l a b l e t o us. 

The second t h i n g t h a t shows up i n t h i s photograph 

i s f a u l t i n g d i s c o n t i n u i t y of the coals, and i n t h i s 

p a r t i c u l a r case the f a u l t which f o l l o w s a t r a c e about l i k e 

t h i s , a l l r i g h t , i s a growth f a u l t . This i s a l y s t r i c 

normal f a u l t . This i s a f a u l t which broke the rock w h i l e 

i t was being deposited. So the lowermost coal t h a t i s 

o f f s e t i s approximately f i v e f e e t t h i c k , and you can see 

th e r e are f i v e t o s i x f e e t of displacement across the 

f a u l t . This upper one i s about three f e e t t h i c k , and 

there's some commensurately less displacement. 

And then as you f o l l o w up where you t h i n k the 

f a u l t should go, i t doesn't go as a f a u l t , and ins t e a d a l l 

you see i s a l i t t l e f o l d , r i g h t here. And i f you continue 
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f u r t h e r s t i l l there's no displacement. 

What t h i s does i s , i t allows us t o date the 

f a u l t i n g , and we know t h a t t h a t f a u l t stopped movement 

s h o r t l y a f t e r t h i s f o l d e d bed was deposited. We can't map 

t h i n g s l i k e t h a t . Neither can we map the one t h a t ' s r i g h t 

here i n f r o n t of i t where you can see a second break. A l l 

r i g h t ? 

I f you move f u r t h e r along, those l y s t r i c normal 

f a u l t s t h a t become p a r a l l e l t o bedding have t o come up 

someplace, and they do i t as l i t t l e splays. And so here 

you have what was a f a u l t , over here on the w a l l , s l i d i n g 

along the bedding and then c u r l i n g up l i k e t h i s , s p l i t t i n g 

and coming up here, s p l i t t i n g and coming up here. And each 

of those i s a flow b a r r i e r . And then we have a l i t t l e 

w r i n k l e , and then we lose the w r i n k l e s up here. 

So a l l of t h i s displacement took place before the 

d e p o s i t i o n of these upper beds. 

Q. Dr. Riese, can you give us some idea of the scale 

of the m a t e r i a l you're showing here? 

A. Yes, I can. This lowermost coal i s approximately 

f o u r t o f i v e f e e t t h i c k . Geologists t y p i c a l l y put hand 

lenses and rock hammers and a l l s o r t s of other d e b r i s i n 

the f i e l d of view they're about t o photograph, and mining 

engineers get very upset i f we do t h a t i n a mine because 

they're a f r a i d something's going t o f a l l on i t , so none of 
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these p i c t u r e s b e n e f i t from those scales. 

This i s another example of f a u l t i n g t h a t breaks 

the coals. This f a u l t probably s t a r t e d l i f e d u r i n g 

d e p o s i t i o n and f i n i s h e d during Basin formation i n the 35-

to-40-million-year-ago range. And I suggest t h a t because 

i t i s not a nice c u r v i l i n e a r surface but i s much s t r a i g h t e r 

surface, and the amount of displacement shown on i t , from 

these lower beds t o these uppermost beds does not change, 

what you are looking a t i s from the bottom of the p i c t u r e 

t o the top of the p i c t u r e , again approximately 18 t o 20 

f e e t of s e c t i o n , and you can see t h a t f a u l t s as small and 

s u b t l e as t h i s e f f e c t a complete break i n r e s e r v o i r 

c o n t i n u i t y i n each place. 

This i s important, because i n BP's and f o r m e r l y 

Vastar's experience i n recompleting w e l l s and t r y i n g t o 

capture t h i n coals and t h e i r p o t e n t i a l reserves where they 

might not p r e v i o u s l y have been completed, we've found t h a t 

i f these 1-foot l i t t l e seams are h i g h l y v i t r i n i t i c i n t h e i r 

chemistry and mineralogy, t h a t we can get as much as a 

m i l l i o n cubic f e e t a day out of them, which speaks t o very, 

very l a r g e volumes i n very, very t h i n coals. 

Q. And again, what i s the v e r t i c a l i n t e r v a l t h a t 

we're l o o k i n g a t here? 

A. The v e r t i c a l , as w i t h the previous s l i d e s , i s 15 

t o 18 t o 20 f e e t . 
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Q. Okay. 

A. And I believe t h a t ' s the l a s t — 

Q. A l l r i g h t , using t h i s s l i d e --

A. — of the p i c t u r e s . 

Q. — summarize f o r us, wi t h o u t j u s t reading t h i s , 

what i t i s you're t r y i n g t o show i n your p r e s e n t a t i o n here 

today. 

A. Very simply, what I've t r i e d t o do i s giv e you a 

s p e c i f i c rock context t o c a l i b r a t e the kinds of t h e o r e t i c a l 

p r e s e n t a t i o n s t h a t Mr. Thibodeaux was j u s t showing you. He 

drew l i t t l e blocks and t a l k e d about what was happening i n 

them, and I've t r i e d t o show you what those l i t t l e blocks 

look l i k e here i n the F r u i t l a n d . He and Mr. Fassett both 

spoke t o the discontinuous nature of the coals, and I've 

t r i e d t o r e i n f o r c e t h a t by showing you t h a t t h e r e are 

l a t e r a l changes i n the s t r a t i g r a p h y , t h e r e are v e r t i c a l 

changes i n the s t r a t i g r a p h y , and there are s t r u c t u r a l 

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

c o n t i n u i t y . 

The one piece t h a t I d i d not elaborate on, and 

which I should have, i n the second photograph where I 

walked you through the v e r t i c a l s e c t i o n , here, and I was 

showing you a l l of the d i s t i n c t t e x t u r e s i n the coals, the 

l a s t t e x t u r e t h a t I ought t o have pointed out are these 

l i t t l e , s u b t l e c l a s t i c breaks. There's one, there's 
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another down here, there's another down here. Occasionally 

these probably c o r r e l a t e t o the t o n s t e i n s , the a s h f a l l s 

t h a t Mr. Thibodeaux was r e f e r r i n g t o . I n t h i s case, these 

are simply l i t t l e c l a s t i c interbeds, and they are very 

e f f e c t i v e b a r r i e r s t o v e r t i c a l flow. 

So the summary p o i n t s are, i t ' s discontinuous, 

i t ' s s t r a t i g r a p h i c a l l y discontinuous h o r i z o n t a l l y , 

s t r a t i g r a p h i c a l l y discontinuous v e r t i c a l l y and s t r u c t u r a l l y 

discontinuous a t very f i n e scales. 

Q. Were the e x h i b i t s behind Tab 5 e i t h e r prepared by 

you or compiled by you? 

A. They were a l l prepared by me. 

MR. CARR: At t h i s time we'd move the admission 

i n t o evidence of Dr. Riese's e x h i b i t s . They're a l l 

contained behind Tab 5 i n the e x h i b i t book. 

CHAIRMAN WROTENBERY: The e x h i b i t s behind Tab 5 

are admitted i n t o evidence. 

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

examination of t h i s witness. 

CHAIRMAN WROTENBERY: Thank you. 

Commissioner Bailey? 

EXAMINATION 

BY COMMISSIONER BAILEY: 

Q. I s i t l o g i c a l t o assume, though, t h a t as the coal 

rank increases towards the h i g h - p r o d u c t i v i t y area, and as 
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the f r a c t u r e s — the density of f r a c t u r e s and s l i g h t 

f a u l t i n g increase towards the h i g h - p r o d u c t i v i t y area, t h a t 

the communication between these d i s c r e t e l i t h o l o g i c beds 

would increase i n t o the fairway? 

A. Well, l e t me challenge — The question t h a t 

you're o f f e r i n g has two pieces of e v i d e n t i a r y l o g i c i n i t . 

F i r s t r e f e r s t o the change i n grade of the coals, 

the maturation. And the highest-maturation coals are n o r t h 

of t he fai r w a y , they're up i n here. So as you move south, 

a c t u a l l y i n many places you're moving i n t o lower-grade 

coals. 

The second p o i n t i s t h a t there are r e a l l y two 

kinds of c l e a t i n g and f r a c t u r e s t h a t are out t h e r e . The 

f i r s t , a t a very f i n e scale, are indeed the c l e a t s . And 

they can be thought of more i n the context of cleavage 

planes w i t h i n an inorganic mineral. And those are — t h e i r 

development and t h e i r pervasiveness are a f u n c t i o n of the 

coal chemistry. 

And so as I move i n t o or out of the f a i r w a y , 

unless I have high v i t r i n i t e content, as predetermined by 

the k i n d of vegetation t h a t was the r e , those c l e a t s w i l l 

a l l be confined j u s t t o l i t t l e m i l l i m e t e r - and centimeter-

t h i c k beds. They're not going t o go anyplace e l s e . 

Now, the second k i n d of f r a c t u r i n g t h a t occurs 

out here i s indeed t r u e s t r u c t u r a l p e r t u r b a t i o n . They're 
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s t r a i n phenomenon from having some s o r t of s t r e s s a p p l i e d 

d u r i n g the e v o l u t i o n of the Basin i n t o i t s c u r r e n t 

geometric form. Those f r a c t u r e s do indeed become more 

pervasive through t h i s area, and they may or may not 

c o n t r i b u t e t o e x t r a flow, although I expect t h a t they 

would. 

However, i f you look t o the engineering data, 

which I'm not prepared t o speak t o because t h a t ' s beyond my 

ex p e r t i s e , but about which you w i l l hear l a t e r today and 

tomorrow, I t h i n k what y o u ' l l hear i s t h a t the engineering 

data suggests t h a t they have — those f r a c t u r e s have not 

pe r v a s i v e l y and u b i q u i t o u s l y extended p e r m e a b i l i t y . 

COMMISSIONER BAILEY: Thank you. 

THE WITNESS: You're welcome. 

CHAIRMAN WROTENBERY: Dr. Lee? 

EXAMINATION 

BY COMMISSIONER LEE: 

Q. I t h i n k you guys o v e r k i l l e d i t . You have 

d i s c o n t i n u i t y , d i s c o n t i n u i t y . Whenever you have a w e l l you 

l i k e t o have a c o n t i n u i t y . So you say i t ' s h i g h l y 

d i s c o n t i n u i t y , i t ' s — the v e r t i c a l i s not connected, and 

t h i s w e l l , you know, i n t h a t 1 m i l l i m e t e r they are not 

going t o t a l k t o each other. And I'm t e l l i n g you 160 acre, 

i s t h a t s u f f i c i e n t enough, or we have t o go i n t o the 80 

acres? 
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A. Are you d i r e c t i n g t h a t question t o counsel or t o 

me? 

Q. To you. 

A. There are indeed places where 80 acres may be 

necessary. I don't t h i n k i t ' s — 

Q. I f I'm an investment person and look a t t h i s , I'm 

so depressed. And t h i s i s the — 

(Laughter) 

Q. (By Commissioner Lee) — t h i s i s very good w e l l , 

good f i e l d , so... 

A. Well, as an in v e s t o r I would j u s t suggest t h a t 

you look a t the f i n a n c i a l r e t u r n s — 

Q. Right. 

A. — and not get too concerned about the geology — 

(Laughter) 

A. — which we have expert s t a f f t h a t you're funding 

t o look a t . 

COMMISSIONER LEE: No more questions. 

CHAIRMAN WROTENBERY: Thank you, Dr. Riese, f o r 

your testimony. 

MR. CARR: May i t please the Commission, our next 

witness happens t o be a g e o l o g i s t . 

(Laughter) 

MR. CARR: Our witness i s Jay C. Close. Dr. 

Close i s w i t h ChevronTexaco Corporation. We're not going 
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t o be r e a l l y t a l k i n g about dis-con-tin-u-ous r e s e r v o i r s — 

(Laughter) 

MR. CARR: — w i t h Dr. Close. He's going t o give 

us a lesson i n the nature of the F r u i t l a n d Coals, but he's 

going t o t a l k w i t h us about how gas content i s measured, 

gas i n place determined, how i t ' s most e f f i c i e n t l y 

produced, and r e a l l y what Dr. Close i s going t o do i s s o r t 

of take us t o school f o r a l i t t l e w h i l e , discuss several 

concepts, provide some general basic i n f o r m a t i o n t h a t i s , I 

t h i n k , going t o be important t h a t we're a l l on the same 

page as we move forward i n t o the engineering and more 

t e c h n i c a l p o r t i o n s of t h i s case t h a t we're going t o be 

moving i n t o a f t e r we f i n i s h w i t h Dr. Close. 

So he's spent two or three days very discouraged, 

t r y i n g t o teach some of t h i s t o me, and now he's going t o 

t r y t o — 

(Laughter) 

CHAIRMAN WROTENBERY: Okay, l e t ' s give i t a go. 

JAY C. CLOSE. 

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. CARR: 

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

A. Jay C. Close. 
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Q. Dr. Close, where do you reside? 

A. Houston, Texas. 

Q. By whom are you employed? 

A. ChevronTexaco Corporation. 

Q. And what i s your p o s i t i o n w i t h ChevronTexaco? 

A. S t a f f g e o l o g i s t w i t h the mid-continent business 

u n i t . 

Q. Would you summarize f o r the Commission your 

educational background? 

A. I received bachelor's, master's and doctorate i n 

geology i n 1983, 1985 and 1988 from Wittenburg, Miami and 

Southern I l l i n o i s U n i v e r s i t i e s , r e s p e c t i v e l y . 

Q. And review your employment h i s t o r y . 

A. I worked f o r TerraTek, Incorporated, from 1988 t o 

1993, and I was w i t h B u r l i n g t o n Resources from 1993 t o 

2002. I went then w i t h ChevronTexaco from 2002 t o the 

present. 

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

t h i s case on behalf of the F r u i t l a n d Coalbed Methane Study 

Committee? 

A. Yes, I am. 

Q. Are you f a m i l i a r w i t h the B a s i n - F r u i t l a n d Coal 

Gas Pool? 

A. Yes, I am. 

Q. Have you made a g e o l o g i c a l study of the F r u i t l a n d 
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Coal i n the San Juan Basin? 

A. Yes, I have. 

Q. Are you prepared t o share the r e s u l t s of your 

work w i t h the — 

A. Yes, I am. 

Q. — w i t h the New Mexico Commission? 

A. Yes, I am. 

MR. CARR: We tender Dr. Close as an expert i n 

petroleum geology. 

CHAIRMAN WROTENBERY: We accept Dr. Close's 

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

Q. (By Mr. Carr) I n i t i a l l y , would you summarize f o r 

the Commission the purpose of your testimony here today? 

A. What we want t o t a l k about — and I ' l l t u r n t o 

the next s l i d e here — we want t o — As Mr. Carr t o l d you, 

t h i s i s a sh o r t , t r a n s i t i o n a l p r e s e n t a t i o n where we are 

b r i d g i n g between some of the g e o l o g i c a l concepts t h a t 

you've read about i n d e t a i l , and bridge t h a t w i t h some of 

the engineering t h a t y o u ' l l hear about l a t e r t h i s afternoon 

as w e l l as throughout the r e s t of the hearing. And we w i l l 

t a l k about coal gas from the source and r e s e r v o i r rock 

standpoint, about coal rank — there's been se v e r a l 

questions on t h a t — w e ' l l t a l k about how the gas i s stored 

i n the coals. We'll t a l k , then, also how t h a t gas content 

i s measured — t h a t ' s a whole separate technology unto 
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i t s e l f — t o determine what gas i n place i s . 

And then w e ' l l very q u i c k l y t a l k about t h a t they 

are — you've heard about i n some d e t a i l t h a t they are 

n a t u r a l l y f r a c t u r e d systems. We'll s t a r t now t o intr o d u c e 

you t o the concepts of the pressure side of c o a l - r e s e r v o i r 

physics. 

We'll then t a l k about how the gas i n place i s 

c a l c u l a t e d q u a n t i t a t i v e l y . We'll t a l k about a very u s e f u l 

r e l a t i o n s h i p — you've heard a l o t about bulk d e n s i t y logs 

from the presenters t h i s morning and e a r l y t h i s afternoon. 

There are ways we can take the bulk d e n s i t y logs and 

q u a n t i f y gas content i n the v e r t i c a l sense i n a w e l l and 

then a r e a l l y when we sum up and do maps such as Mr. 

Thibodeaux and others have shown, how we then get gas i n 

place on a per - s e c t i o n — on a per-township and r e l a t e d 

basis. 

We'll then t a l k about a t y p i c a l p r o d u c t i o n 

p r o f i l e t h a t a coal gas r e s e r v o i r w i l l show over time as a 

f u n c t i o n of pressure. And then w e ' l l t a l k about a very key 

concept of t h i s short bridge t r a n s i t i o n a l p r e s e n t a t i o n here 

as t o s o r p t i o n isotherms, what s o r p t i o n isotherms are and 

what, then, t h e i r e f f e c t i s on upon recovery. 

Q. Let's go t o your next s l i d e , the s l i d e on coal 

rank. 

A. As Dr. Riese and others have t a l k e d w i t h you 
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about, the F r u i t l a n d Coal i s composed l a r g e l y of v i t r i n i t e 

or v i t r i n i t i c macerals, and v i t r i n i t e — The p r e f i x , 

v - i - t - r , stands f o r v i t r e o u s , which means glassy. You look 

a t these coals i n hand sample and outcrop, core samples, e t 

cetera, and you also look a t them m i c r o s c o p i c a l l y , and you 

can determine, then, t h a t i n the case, then, of the 

F r u i t l a n d , the m a t e r i a l i s l a r g e l y from pine t r e e s , 

c o n i f e r s t h a t are very s i m i l a r t o what we see i n f o r e s t s 

today i n various p a r t s of the world, Mahakam Del t a , 

Okeefenokee, e t cetera, et cetera. 

What happens, then, i n basins when you have these 

v a r i o u s swamps and marshes, et cetera, you've seen over 

time how these deposits are buried. And then through time, 

as you can imagine, through t h i s b u r i a l process, the peat 

then w i l l go through what i s c a l l e d a thermal m a t u r i t y , or 

more — i n common parlance i n the coal i n d u s t r y , i n the 

coal-gas i n d u s t r y , a rank s e r i e s . 

So then as a f u n c t i o n of b u r i a l , then, you w i l l 

cause the temperature, then, a t which the peat and other 

m a t e r i a l s are present, as they are successively b u r i e d the 

temperature w i l l increase. And because of t h a t , then, over 

geologic time, t h i s i s how you go from the peat t o the 

s e r i e s you see up here on the c h a r t , through l i g n i t e , 

subbituminous, bituminous, semi-anthracite, a n t h r a c i t e and 

g r a p h i t e coals. 
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And the time and temperature, then, t h a t i t takes 

i s a whole study unto i t s e l f . But s u f f i c e i t t o say i n the 

case of the HPA, the coals are i n the bituminous s e r i e s , 

they're t y p i c a l l y what's c a l l e d a high v o l a t i l e A and the 

medium v o l a t i l e coals, as Dr. Riese has t a l k e d w i t h you 

about. These are coals, then, t h a t have achieved 

s u f f i c i e n t rank through s u f f i c i e n t time and temperature t o 

which gas has been generated i n very copious q u a n t i t i e s , 

such t h a t the gas r e s e r v o i r s at the time were f u l l y charged 

w i t h gas. 

One more p o i n t about t h i s i s t y p i c a l l y a pine 

t r e e or a p i n e - l i k e type of vegetation w i l l generate 

predominantly methane as a f u n c t i o n of i t s chemistry. 

Q. Let's go t o the next s l i d e , the s l i d e t h a t shows 

the coal gas storage perspective. Explain what t h i s i s 

designed t o show. 

A. As Mr. Thibodeaux was saying e a r l i e r t h a t the 

coal i s c e r t a i n l y an unusual r e s e r v o i r i n many respects, 

and the gas-storage phenomena w e ' l l t a l k about b r i e f l y here 

are c e r t a i n l y one key p a r t of t h a t whole set of the science 

of coal-gas storage. 

And i f you j u s t t h i n k i n your mind's eye or j u s t 

diagrammatically, a t h r e e - f o o t by t h r e e - f o o t by t h r e e - f o o t 

piece of c o a l , a cubic yard, then, of c o a l , t h e r e are ways 

t o measure what the surface area i s i n t h a t cubic yard of 
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co a l . And t y p i c a l l y you're l o o k i n g a t something on the 

order of 1 b i l l i o n square f e e t of surface area. 

And a good way t o t h i n k about why t h a t surface 

area i s so huge, t h i n k about wood and t h i n k about a l l the 

l i t t l e wood c e l l s , the pores, when you're l o o k i n g through 

the c r o s s - s e c t i o n of a l o g , a l l those places, then, t h a t 

gas can p o t e n t i a l l y be stored, and i n f a c t t h a t i s where i t 

i s s t o r e d i n the coal such as the F r u i t l a n d . 

Q. Let's go now t o the next s l i d e and look i n s i d e . 

A. And looking i n s i d e i s both somewhat anecdotal as 

w e l l as a t e c h n i c a l aspect here. We'll t a l k about, again, 

as I say, the q u a n t i f i c a t i o n of gas content and gas i n 

place. The very key concept here i s because of t h i s 

surface area phenomena a t equivalent pressures and low 

pressures here — we're t a l k i n g 2 000 pounds or l e s s , 

t y p i c a l l y — the c o a l , then, can conta i n two t o t h r e e times 

as much gas as a conventional sandstone r e s e r v o i r a t those 

e q u i v a l e n t pressures. So a tremendous amount of gas i n 

place w i t h i n a r e l a t i v e l y small volume. 

Q. Let's go now t o the "map" view of the m a t r i x gas 

storage. 

A. So imagine i f we're looking a t a piece of core or 

we're i n an outcrop or i n one of the mines t h a t Dr. Riese 

showed, and we're looking down — down i n h e l i c o p t e r or map 

view of what the coal might look l i k e . And f o r scale here, 
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as Dr. Riese i n d i c a t e d , you know, t h i s may be m i l l i m e t e r s 

or centimeters or f e e t , e t cetera. There are a h i e r a r c h y 

of the m a t r i x sizes and the n a t u r a l - f r a c t u r e sizes t h a t are 

present i n these coals, as he i n d i c a t e d . 

But i n , then — the v i t r i n i t e , the wood m a t e r i a l , 

then, would be r e s i d i n g i n t h i s green area, as shown i n 

t h i s cartoon here. And one can perform measurements t h a t 

w e ' l l t a l k about, such t h a t t y p i c a l l y 98 percent or g r e a t e r 

of the t o t a l gas content and gas i n place i n the F r u i t l a n d 

r e s e r v o i r s i s i n these so - c a l l e d coal matrices. 

Then a t t h i s scale the c l e a t s , the n a t u r a l 

f r a c t u r e s , the primary or the face c l e a t s , the secondary or 

the b u t t - c l e a t systems, t y p i c a l l y , then, t h a t holds the 

remaining p o r t i o n of the gas i n place. But s u f f i c e i t t o 

say again, the vast preponderance of the gas i s contained 

i n the coal matrices. 

Q. Let's take a look a t the desorption and go t o the 

next s l i d e . 

A. One of the t h i n g s t h a t i s very important about 

your understanding of coal-gas mechanics i s t h a t you cannot 

take an o i l f i e l d l o g and d i r e c t l y i n f e r what the gas 

content i s w i t h o u t other measurements. 

And one must take core samples or c u t t i n g 

samples, s i d e w a l l core samples, and then put those 

m a t e r i a l s , a f t e r they have been r e t r i e v e d out of the 
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ground, d r i l l c u t t i n g s , over the s h e l l shaker or v i a c o r i n g 

equipment, one then must take t h a t m a t e r i a l , and say f o r 

example i n the case of a core, a 3.5-inch-diameter core i n 

a 3 0-foot core b a r r e l , when t h a t m a t e r i a l i s then r e t r i e v e d 

i t ' s then put up on a f l o o r near the r i g , and then i t ' s cut 

t y p i c a l l y i n 1-foot sections and would then be placed, 

then, t y p i c a l l y , sometimes p l a s t i c but more u s u a l l y 

aluminum c y l i n d e r s t h a t look something l i k e t h i s , t h a t are 

s l i g h t l y l a r g e r than the 3.5-inch diameter of the core and 

they're s l i g h t l y higher than approximately a one-foot 

s e c t i o n of core. One could of course put d r i l l c u t t i n g s t o 

a s u f f i c i e n t volume i n there as w e l l . 

As people have looked at coal gas deposits such 

as the F r u i t l a n d , of course from the economic standpoint 

how much gas i s there i s a very important component of the 

i n t e r e s t t h a t you can generate w i t h i n your company's 

management t o go, then, t o define prospects and then go t o 

d r i l l . 

And t h i s i s a schematic here, from A on your 

upper l e f t . This i s from a US Bureau of Mines system t h a t 

was developed over 2 0 years ago a t t h i s p o i n t . This so-

c a l l e d i n v e r t e d c y l i n d e r setup was o r i g i n a l l y used out east 

i n the Appalachian Basin such as i n Alabama. And over time 

the Gas Research I n s t i t u t e , now the Gas Technology 

I n s t i t u t e , and others have funded q u i t e a few c o n t r a c t o r s 

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 

152 

or subcontractors t o f u r t h e r r e f i n e the p r e c i s i o n and 

r e p r o d u c i b i l i t y of gas-content-measurement technologies and 

equipment. And TRW i s one of those many c o n t r a c t o r s , then, 

t h a t improved the technology t o a notable degree such as 

you see here on your upper r i g h t . 

And then over time, as you can imagine, t h i n g s 

tend t o — as we understand more and more about these 

systems we get ever more complex, and so you — 

COMMISSIONER LEE: Let me pose one question t o 

you. 

THE WITNESS: Sure. 

COMMISSIONER LEE: A f t e r t h i s experiment, so you 

j u s t decided t h a t w i l l be your content of your gas 

underground? 

THE WITNESS: I'm not — I'm t r y i n g t o understand 

your question, Dr. Lee. 

COMMISSIONER LEE: You're t e l l i n g us t h i s i s the 

device t o see how much gas i n your rock? 

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

COMMISSIONER LEE: You j u s t cut a rock and move 

i t on the surface, and you're p u t t i n g t h i s i n t o t h i s l a b 

and you do the experiment and you say, Okay, t h i s 

experiment use such amount of the gas, so my r e s e r v o i r got 

t o have t h i s gaseous content. I s t h a t true? 

THE WITNESS: That i s c o r r e c t . 
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COMMISSIONER LEE: That's c o r r e c t . Let me pose 

another question. 

I f you have a water t h e r e , what i s the s a t u r a t e d , 

undersaturated? 

THE WITNESS: You're t a l k i n g about s a t u r a t e d or 

undersaturated coals? 

COMMISSIONER LEE: Yeah. Whenever you have a d i p 

l i k e t h i s , r i g h t , then you have a 100-percent not s a t u r a t e d 

on your outcrop, r i g h t ? 

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

COMMISSIONER LEE: So whatever I say i s c o r r e c t , 

then you go i n t o the deep, i t ' s 100 percent, probably 100 

percent. I pose the question, i f you put t h i s one w i t h 

t h i s device, when you got a r e s u l t do you consider t h a t i s 

the c o r r e c t gas content i n s i d e your r e s e r v o i r ? 

THE WITNESS: There are ways t o show — 

COMMISSIONER LEE: The answer i s yes, r i g h t ? 

THE WITNESS: Well, l e t me say i t t h i s way, I'm 

going t o say i t t e c h n i c a l l y , having done a tremendous 

amount of gas-content work and gas-in-place work i n basins 

a l l over the world, i t ' s a question t h a t — 

COMMISSIONER LEE: I t ' s a simple question — 

THE WITNESS: Well — 

COMMISSIONER LEE: — i t ' s nothing t o do w i t h the 

world. 
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THE WITNESS: Well, the answer i s t h a t you can 

use t h i s k i n d of equipment such as you see here t o get 

p h y s i c a l l y accurate, reproducible — 

COMMISSIONER LEE: I t ' s an estimate. 

THE WITNESS: — precise gas-content 

measurements. 

COMMISSIONER LEE: A l l r i g h t . 

THE WITNESS: You can show, then, t h a t they f i t 

w i t h reserve models and other measurements. 

COMMISSIONER LEE: Okay. And how you r e s t o r e the 

r e s e r v o i r c o n d i t i o n under t h i s — 

THE WITNESS: Well, these are — This i s not a 

r e s e r v o i r c o n d i t i o n , t h i s i s a t atmospheric temperature and 

pressure, and so you are measuring the gas t h a t has evolved 

out of these coal m a t e r i a l s as a f u n c t i o n of standard 

temperature and pressure. 

COMMISSIONER LEE: Right. 

THE WITNESS: There are ways, then, t o model 

what, then, t h a t gas i n place, then, i s i n the ground a t 

r e s e r v o i r c o n d i t i o n s . 

COMMISSIONER LEE: Okay, thank you. 

THE WITNESS: So j u s t one more p o i n t here t o 

emphasize, i s t h a t you're l o o k i n g a t a s e r i e s of b u r e t t e s 

i n t h i s u p r i g h t system here, such t h a t you're measuring the 

gas e v o l u t i o n as a f u n c t i o n of time, temperature and 
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pressure. T y p i c a l l y there are companies now t h a t w i l l do 

t h a t accurate t o 1 cc, and t h e y ' l l take these measurements 

as q u i c k l y as they can, l i t e r a l l y . And when I mean t h a t , I 

mean every few minutes i n many cases, e a r l y on i n the 

deso r p t i o n h i s t o r y of the gas-content sample of i n t e r e s t . 

Q. (By Mr. Carr) Let's go t o your gas-in-place 

c a l c u l a t i o n . 

A. Now, how do we then get, then, from the gas 

content t o the gas i n place? And so you're l o o k i n g a t an 

equation here such as f o l l o w s . Gas i n place i n standard 

cubic f e e t . We have t h i s c o e f f i c i e n t here t o get back t o 

the standard cubic f e e t , on your l e f t . We have area i n 

acres, net thickness i n f e e t . Here's t h a t bulk d e n s i t y 

term y e t again, and then your gas content t h a t we j u s t 

t a l k e d about measurement w i t h the apparatus you saw on the 

previous s l i d e s . 

Now, one more aspect of gas content. I t w i l l be 

the l a t t e r p a r t of t h i s short p r e s e n t a t i o n , i s t h a t another 

way t o i n f e r what gas content i s , i s t o use the isotherm 

concepts t h a t w e ' l l t a l k about here very s h o r t l y . 

Q. Are you ready t o go now t o the gas-in-place 

c a l c u l a t i o n , the p l o t ? 

A. Yes. 

Q. Let's go t o t h a t . 

A. Now, the — what happens, as Mr. Thibodeaux and 
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others have a l l u d e d t o you, the bulk d e n s i t y l o g i s a key 

measurement used i n the i n d u s t r y t o i n f e r the net thickness 

of c o a l as a f u n c t i o n of depth. And what happens, then, i n 

a r e s e r v o i r l i k e t h i s i s t h a t the gas content i s o f t e n very 

c l o s e l y r e l a t e d t o a s t a t i s t i c a l l y s i g n i f i c a n t l e v e l t o 

bulk d e n s i t y . Now, why i s that? 

I f you consider t h a t gas content i s p r o p o r t i o n a l 

t o the mineral matter i n the coal — so what's happening 

here — or as i t ' s commonly c a l l e d , ash. Ash i s the 

m a t e r i a l — When you take the coal sample, you burn i t , 

t h a t ' s the m a t e r i a l t h a t i s l e f t over a f t e r the organic 

m a t e r i a l has, then, been combusted. So ash and mineral 

matter are reasonably synonymous, but t h a t ' s a whole 

•nother s t o r y . 

I f the gas content i s then p r o p o r t i o n a l t o the 

ash, which does not stor e the gas, and the ash content you 

can show i s p r o p o r t i o n a l t o bulk d e n s i t y . So i f you have A 

equals B and B equals C, then A equals C. The gas content, 

then, can be r e l a t e d t o bulk d e n s i t y . 

You prove t h i s r e l a t i o n s h i p w i t h core samples, 

your gas content on your Y a x i s , and these, then, would be 

de n s i t y measurements measured i n the l a b o r a t o r y . And then 

t h i s , then, i s the type of p l o t t h a t operators would then 

r e c e i v e from the various service companies t o d e p i c t t h i s 

r e l a t i o n s h i p . This r e l a t i o n s h i p , then, i s then a p p l i e d by 

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 

157 

the g e o l o g i s t s and engineers, and then estimate what the 

gas i n place i s i n t h e i r area of i n t e r e s t , 320 acres, 160 

acres, on and on and on. 

So t h i s i s the k i n d of data you can expect, and 

t h i s i s the k i n d of c o r r e l a t i o n c o e f f i c i e n t you can expect 

from p r e c i s i o n data. 

Q. Dr. Close, l e t ' s now take a look a t a produc t i o n 

p r o f i l e f o r a coal gas w e l l . 

A. Yet another aspect t h a t i s d i f f e r e n t i n coal gas 

r e s e r v o i r s i s the way t h a t these r e s e r v o i r s w i l l produce, 

and w e ' l l t a l k about why t h a t i s on the next s l i d e . 

But what t y p i c a l l y y o u ' l l see, you have volume on 

the Y a x i s and time, which i s also — you can t h i n k of t h a t 

as pressure, and w e ' l l t a l k about t h a t here again i n the 

next s l i d e i n some d e t a i l . You have two colored p l o t s . 

Gas then would be i n red, and then water would be here i n 

blue. 

T y p i c a l l y what you see e a r l y on i n f i e l d l i f e , 

then, as these coals are depressurized or what i s commonly 

termed as dewatering i n the l i n g o , i s decreasing water 

production and increasing gas production, which i s the 

opposite of conventional r e s e r v o i r s . Then there's some 

maximum r a t e t h a t t h a t coal then produces a t . 

And then you get i n t o d e c l i n e t o some recovery 

f a c t o r , and t h a t ' s p a r t of the l e a d - i n , then, t o the many 
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pieces of engineering testimony t h a t you w i l l see. 

The t h i n g t h a t i s very important t o r e a l i z e here 

a t t h i s p o r t i o n of f i e l d l i f e , such as we're d e a l i n g w i t h 

here, i s t h a t ever-lower r e s e r v o i r pressures are needed t o 

d r a i n gas reserves as the l i f e of the r e s e r v o i r matures. 

That's an extremely important p o i n t . 

Q. Let's go now t o your l a s t s l i d e , and I ' d ask you 

t o s t a r t by e x p l a i n i n g what i s an isotherm and then working 

through t h i s e x h i b i t and showing the r e l a t i o n s h i p between 

the two l i n e s . 

A. This i s an important s l i d e , and w e ' l l spend a t 

l e a s t a few minutes discussing i t . 

What an isotherm i s , j u s t from the d e f i n i t i o n , 

then, i s — t h a t means "same temperature". What you have 

here, you're d e a l i n g w i t h — when you take your core sample 

or your d r i l l - c u t t i n g sample, you take t h i s m a t e r i a l and 

you put i t i n a porosimeter, and i n e f f e c t you're then 

measuring the microporosity or the surface area t h a t we 

were t a l k i n g about i n some of our previous s l i d e s . That 

isotherm temperature would then be the same temperature, 

r e p l i c a t e d of course, as you have determined q u a n t i t a t i v e l y 

through your various r e s e r v o i r measurements. 

So say, f o r example, i f your r e s e r v o i r pressure 

— r e s e r v o i r temperature, r a t h e r , i s 12 0 degrees f a h r e n h e i t 

from your w e l l logs or other data source, the isotherm, 
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then, would be run a t t h a t r e p l i c a t e d 120-degree r e s e r v o i r 

temperature. 

One of the f i r s t people, then, t o perform surface 

area measurements — and t h i s goes a l l the way back t o 1918 

— was a f e l l o w named Langmuir, and h i s work has 

subsequently been applied by many i n d u s t r i e s , the coal gas 

i n d u s t r y being, of course, of i n t e r e s t t o us here today. 

So you can t h i n k , then, of t a k i n g your c o a l 

sample, and you want t o f i n d out how much gas — t h i s i s 

pressure, i t ' s hard t o read on the X a x i s . And t h i s then 

would be — Think of i t as gas content, how much the coal 

can h o l d , as w e l l as how much gas the coal can gi v e up. 

We'll t a l k about t h a t here a l i t t l e b i t more i n a minute. 

The r e l a t i o n s h i p , then, i s described by t h i s 

equation t h a t you see here. Gas content a t e q u i l i b r i u m 

pressure equals a r e l a t i o n s h i p here between gas content, 

pressure and some e q u i l i b r i u m pressure. 

And y o u ' l l o f t e n hear people i n the i n d u s t r y 

t a l k i n g about two parameters, Langmuir volume, the amount 

of gas t h a t the coal could hold under various c o n d i t i o n s , 

as w e l l as the Langmuir pressure. And the Langmuir 

pressure you can t h i n k of i n e f f e c t , then, i t d e f i n e s the 

steepness of the blue curve here t h a t i s the isotherm. 

What you then measure, then, i n the l a b o r a t o r y , 

you measure the gas content versus pressure a t va r i o u s 
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p o i n t s . Say f o r example, 100 pounds the coal holds so much 

gas, 200 pounds, 300 pounds, 500 pounds, on up t o a 

pressure, then, t h a t would be more than the r e s e r v o i r 

pressure t h a t you see i n the subsurface. 

Now, i f you then look a t the isotherm curve, 

then, these p o i n t s t h a t d e f i n e t h i s curve d e f i n e d by the 

Langmuir equation, note the steepness of t h i s isotherm 

shape as you get t o pro g r e s s i v e l y lower r e s e r v o i r pressures 

as you move towards your l e f t on the X a x i s . 

So i f you look, then, compare conventional versus 

the c o a l , note then there's a much higher percentage of gas 

i n place a t low pressure than there i s i n the conventional 

r e s e r v o i r . Because of the nature of the conventional 

r e s e r v o i r where you don't have t h i s s o r p t i o n or the surface 

phenomenon, then t y p i c a l l y you can see the gas l i b e r a t e d i n 

roughly equal amounts as you depressurize the r e s e r v o i r 

through pressure d e p l e t i o n . 

So I'm going t o say i t again. There's a much 

gre a t e r percentage of reserves, then, at low pressures, 

then, i n these F r u i t l a n d Coals than t h e r e i s i n 

conventional r e s e r v o i r s a t the same pressures. You must — 

The only way t o get t h a t gas out i s t o deplete t h a t 

r e s e r v o i r a t the lowest possible r e s e r v o i r pressure. And a 

very e f f e c t i v e way t o do t h a t , t o e f f e c t t h a t ever 

i n c r e a s i n g l y lower pressure d e p l e t i o n , i s through i n f i l l 
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d r i l l i n g . 

Q. Summarize the p o i n t s you've covered i n your 

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

A. We've t a l k e d very b r i e f l y about coa l being 

composed, i n the F r u i t l a n d case, of p r i m a r i l y wood-rich 

m a t e r i a l s t h a t both generate and st o r e a tremendous amount 

of gas. 

We've t a l k e d about surface area where t h a t 

methane or the gas has been generated a c t u a l l y r e s i d e s . 

We've t a l k e d about ways i n which t h a t gas content i s 

measured a t the surface w i t h p r e c i s i o n l a b o r a t o r y 

equipment. 

We then t a l k e d about the isotherm concept where 

we take coal samples i n the l a b o r a t o r y and we measure how 

much gas the coal can hold and how much the coal can give 

up as a f u n c t i o n of pressure. We then have t a l k e d about 

the important p o i n t of how much gas i s s t i l l l e f t i n place 

versus conventional r e s e r v o i r s a t these very low pressures, 

and the need t o produce coal-gas r e s e r v o i r s a t very low 

pressures t o recover t h a t a d d i t i o n a l reserve t h a t i s i n 

place. 

Q. And i n f i l l d r i l l i n g i s a v e h i c l e t o take t h a t 

pressure down? 

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

Q. Were the e x h i b i t s behind Tab 6 i n the e x h i b i t 
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book prepared by you? 

A. Yes, they were. 

MR. CARR: I would move the admission i n t o 

evidence of ChevronTexaco E x h i b i t s — a l l of them being 

contained behind Tab 6 i n the e x h i b i t book. 

CHAIRMAN WROTENBERY: Okay, the e x h i b i t s behind 

Tab 6 are admitted i n t o evidence. 

MR. CARR: That concludes my d i r e c t examination 

of Dr. Close. 

CHAIRMAN WROTENBERY: Thank you. Any questions 

by the p a r t i e s ? 

COMMISSIONER LEE: We have fo u r more days t o go, 

so — 

(Laughter) 

COMMISSIONER LEE: — l o t s of fun. 

Since we are going t o take a break p r e t t y soon, I 

disagree t h i s i s a ge o l o g i c a l e x h i b i t . Can you e x p l a i n i t ? 

MR. CARR: I thought i t was a l e g a l e x h i b i t . 

(Laughter) 

COMMISSIONER LEE: I t h i n k the geology, you s t e a l 

too much from the engineers. 

(Laughter) 

COMMISSIONER LEE: No more questions. 

CHAIRMAN WROTENBERY: Thank you, Dr. Close f o r 

your testimony. 
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THE WITNESS: Thank you. 

CHAIRMAN WROTENBERY: Okay, I t h i n k since i t ' s 

j u s t a l i t t l e b i t before three we w i l l take a break now. I 

hope everybody w i l l s t i c k around. Steve should be here 

momentarily, as should be the refreshments, so w e ' l l 

probably spend about 15 or 2 0 minutes w i t h him and then get 

s t a r t e d again. 

(Thereupon, a recess was taken a t 2:53 p.m.) 

(The f o l l o w i n g proceedings had a t 3:27 p.m.) 

CHAIRMAN WROTENBERY: Okay, I t h i n k we can get 

s t a r t e d again. 

Thank you f o r t a k i n g some time out t h e r e t o help 

us honor Steve. We r e a l l y appreciate a l l he's done f o r the 

Commission the l a s t few years. 

And we can move on now. 

I might j u s t note, the Commission has been q u i t e 

impressed w i t h the q u a l i t y of the g e o l o g i c a l p r e s e n t a t i o n s 

so f a r . Even Dr. Lee said so. 

(Laughter) 

CHAIRMAN WROTENBERY: And I understand we have 

two more g e o l o g i s t s who are going t o help i n t r o d u c e the 

m a t e r i a l f o r the engineers, and then w e ' l l see how w e l l the 

engineers hold up. 

(Laughter) 

MR. KELLAHIN: There are only two more witnesses. 
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We've p u l l e d a l l the engineers. 

(Laughter) 

CHAIRMAN WROTENBERY: Okay, w e ' l l t u r n i t back 

over t o you, Mr. Carr. 

MR. CARR: Mr. K e l l a h i n i s going t o — 

CHAIRMAN WROTENBERY: Oh, Mr. K e l l a h i n . 

MR. CARR: — present Devon's witness. 

MR. KELLAHIN: Members of the Commission, we're 

going t o make a t r a n s i t i o n i n t o a s p e c i f i c area i n the 

h i g h - p r o d u c t i v i t y p o r t i o n of the pool. We're going t o 

concentrate on a f e d e r a l u n i t t h a t ' s operated by Devon. 

I t ' s c a l l e d the NEBU Un i t . I t ' s the Northeast Blanco U n i t . 

And we have two witnesses. There's a g e o l o g i s t 

and an engineering team t h a t have studied the issue of 

increased w e l l d e n s i t y i n t h i s p a r t i c u l a r u n i t , and they 

want t o share t h e i r conclusions w i t h you. I t h i n k y o u ' l l 

f i n d a t the end of t h e i r p r e s e n t a t i o n they may have 

approached the p r o j e c t from a d i f f e r e n t p e r s p e c t i v e , but 

they've g o t t e n t o the same u l t i m a t e conclusion t h a t t he 

h i g h - p r o d u c t i v i t y area necessitates more w e l l s than the 

c u r r e n t d e n s i t y provides. 

The f i r s t witness i s Mr. Dale R e i t z . His l a s t 

name i s s p e l l e d R-i-e-t-z. 

MR. REITZ: — e - i . 

MR. KELLAHIN: — e - i - t - z . 
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DALE REITZ. 

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

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Let me have you introduce y o u r s e l f . State your 

name. 

(Laughter) 

A. I t ' s Dale Re i t z , I'm a g e o l o g i s t w i t h Devon 

Energy Corporation. 

Q. And where do you reside? 

A. And I l i v e i n Edmond, Oklahoma. 

Q. T e l l me something about your education. 

A. I got a bachelor's degree i n chemistry and 

geology from Cal State U n i v e r s i t y , Fresno, and I have a 

master's degree i n geology from the U n i v e r s i t y of Southern 

C a l i f o r n i a i n 1977. And since then I've worked f o r S h e l l 

O i l Company, Union P a c i f i c Resources, and c u r r e n t l y Devon 

Energy. 

Q. Describe f o r me what has been your 

r e s p o n s i b i l i t i e s w i t h regards t o the issues i n v o l v e d i n 

t h i s case. 

A. My r e s p o n s i b i l i t y i s f o r the NEBU U n i t , t o 

conduct the geology. And Gary Kump i s our engineer on the 

p r o j e c t . We work together on i t . And I have constructed 
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s i x cross-sections around three pressure-observation w e l l s 

i n order t o augment the testimony of our engineer. 

Q. Has Devon or your p a r t i c i p a t e d i n the i n d u s t r y 

Committee study group? 

A. Yes, I have p a r t i c i p a t e d i n the t e c h n i c a l 

Committee since November, since November, 2002. 

Q. How long have you been involved i n studying the 

geologic components involved i n the D i v i s i o n ' s F r u i t l a n d 

Coal Gas Pool? 

A. Since November, 2002, and p r i o r t o t h a t I've 

worked a couple years on Powder River Basin coalbed methane 

p r o j e c t s . 

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

g e o l o g i s t . 

CHAIRMAN WROTENBERY: He's so q u a l i f i e d . 

Q. (By Mr. K e l l a h i n ) We're going t o do the same 

w i t h you as the other witnesses. We'll l e t you run through 

your — 

A. Okay. 

Q. — s l i d e show on the PowerPoint. But f o r 

purposes of the record, t u r n w i t h me and i d e n t i f y t h a t 

behind E x h i b i t Tab 9 of the hard copies, the m a t e r i a l s 

contained behind E x h i b i t 9 represent your work product. 

A. Correct. 

Q. Before we s t a r t the s l i d e p r e s e n t a t i o n , l e t me 

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 

167 

ask you some conclusionary questions. At the end of your 

study are you able t o determine, i n your judgment, i f the 

d e n s i t y of w e l l s w i t h i n your u n i t should be more than one 

w e l l per 320-acre spacing u n i t ? 

A. I t ' s my opinion t h a t we do need more w e l l s than 

the one w e l l per 320 r i g h t now, based on what I've seen i n 

my work. 

Q. I want you t o i n t e g r a t e i n t o a s h o r t p r e s e n t a t i o n 

your work and the engineering work so we can have an 

understanding of the methodology. We're i n t r o d u c i n g some 

pressure-observation w e l l s f o r the f i r s t time t h a t I've 

heard today. 

A. Correct. 

Q. What's the plan? What were you t r y i n g t o do w i t h 

those? 

A. Well, o r i g i n a l l y some of these w e l l s were d r i l l e d 

as coalbed methane w e l l s , and they were not successful 

because they were not c a v i t a t e d . So we went back and 

d r i l l e d an o f f s e t w e l l t h a t was c a v i t a t e d , and the parent 

w e l l was converted t o a pressure-observation w e l l , and 

we've used t h a t t o gather data f o r engineering purposes, on 

the f i r s t two pressure-observation w e l l s , the 400 and the 

404. On the t h i r d pressure-observation w e l l , the Number 

214, t h a t was a P i c t u r e d C l i f f s w e l l t h a t had been 

abandoned and then converted t o a pressure-observation 
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w e l l . 

And these three pressure-observation w e l l s are 

loca t e d throughout the NEBU Unit , which encompasses 

approximately two townships i n s i z e , and i t ' s l o c a t e d on 

t h a t easel map, r i g h t over about i n t h e r e , mostly w i t h i n 

the HPA, but there are pa r t s of i t outside of the HPA on 

the n o r t h and south ends. 

Q. Mr. Reit z , the NEBU Unit i s i d e n t i f i e d by the 

green box? 

A. Yes. 

Q. And t h a t ' s superimposed on the pool map w i t h t h i s 

green o u t l i n e ? 

A. Correct. 

Q. I t extends i n a — Most of i t i s contained w i t h i n 

the h i g h - p r o d u c t i v i t y area? 

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

Q. And there's some of i t i n the n o r t h and south 

t h a t s p i l l s out of t h a t 2-million-a-day boundary l i n e , 

r i g h t ? 

A. Yes. 

Q. Wi t h i n the NEBU Un i t , has Devon d r i l l e d w e l l s t o 

the c u r r e n t p e r m i t t e d density f o r coal gas w e l l s i n the 

u n i t ? 

A. Yes, yes, they have. 

Q. Other than the occurrence of the Navajo dam and 
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the r i v e r system t h a t feeds i n t o t h a t r i v e r , t h a t , I guess, 

i s the only l i m i t a t i o n you've had i n your density? 

A. Yes. 

Q. Walk us through the geologic p r e s e n t a t i o n t h a t 

e x p l a ins the r e l a t i o n s h i p of the pressure-observation w e l l 

t o the geologic c h a r a c t e r i s t i c s t h a t are important t o you 

as we look a t the near w e l l s . 

A. Okay. Let me j u s t s t a r t w i t h the f i r s t two 

cross-sections, A-A' and B-B1. A-A1 i s a d i p cr o s s - s e c t i o n 

a t around the NEBU 400 pressure-observation w e l l . A l l of 

these s i x cross-sections w i l l span an area of about one 

se c t i o n i n s i z e , some a l i t t l e l a r g e r and some a l i t t l e b i t 

smaller, but g e n e r a l l y we're focusing i n on about a one-

se c t i o n - s i z e area and showing what happens when we look a t 

the nearest o f f s e t s t h a t we have. 

Some of these logs w i l l be the gamma-ray/neutron 

d e n s i t y logs, and others w i l l be a mud l o g , which i s a l l we 

have run on some of the w e l l s , on some of the coal w e l l s . 

So y o u ' l l see some d i f f e r e n c e s i n the curves, but g e n e r a l l y 

the coals can be picked out p r e t t y e a s i l y . 

On A-A', which i s the d i p s e c t i o n through the POW 

400 w e l l , the t h i c k e s t coal present i s about 24 f e e t t h i c k 

t h e r e , and they go down t o about two f e e t t h i c k . On a l l of 

the 16 w e l l s on these s i x cross-sections, the t h i c k e s t I 

saw was about a 4 0 - f o o t - t h i c k c o a l , and the t h i n n e s t was 
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about two f e e t . 

The coals are shown, of course, i n green. The 

F r u i t l a n d sands or the c o n t i n e n t a l redbeds are shown i n the 

red, and the marine Pi c t u r e d C l i f f s sandstones are shown i n 

the yellow. The datum i s the top of the massive P i c t u r e d 

C l i f f s marine sandstone. And here you can see — i f I 

p o i n t t o i t — r i g h t t here i s the marine tongue of the 

P i c t u r e d C l i f f s t h a t ' s been t a l k e d about before by previous 

speakers. And we see t h a t through most of the NEBU U n i t . 

Sometimes there are coals below t h a t and sometimes i t ' s 

j u s t shales. 

I t h i n k the main p o i n t , though, t h a t I want t o 

b r i n g out here on cross-sections A and B i s the 

d i s c o n t i n u i t y both l a t e r a l l y and v e r t i c a l l y of the coalbeds 

here. You can p r e t t y much see t h a t they r e a l l y don't 

c o r r e l a t e very w e l l between even the c l o s e s t w e l l s , between 

the 404 and — 400 and the 400R. I t ' s only 1500 f e e t 

between them, and the coals j u s t do not c o r r e l a t e w e l l a t 

a l l . 

Q. Mr. Rei t z , was there any item t e s t i f i e d t o by a 

p r i o r witness w i t h which you have any disagreement? 

A. No. 

Q. Let's look a t the next cr o s s - s e c t i o n . 

A. There's B-B', showing the same POW w e l l w i t h 

pressures i n d i c a t e d from the p e r f o r a t i o n s i n the coal of 
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194, 259 and 268 p . s . i . These are not great zonal pressure 

d i f f e r e n c e s , but the reason why I show these on A and B i s 

t o show the d i s c o n t i n u i t y of the coals, p r i m a r i l y . There 

w i l l be bigger d i f f e r e n c e s i n zonal pressures on the 

succeeding cross-sections. 

C-C1 i s a d e p o s i t i o n a l s t r i k e c r o s s - s e c t i o n 

through the pressure-observation w e l l 404. The c l o s e s t 

w e l l t o i t i s 1600 f e e t away, the 404R, which i s r i g h t 

t h e r e . That has a f a i r l y t h i c k coal i n i t . I t ' s about 40 

f e e t t h i c k r i g h t t h e r e , and by the time you get over 1600 

f e e t away, i f I have i t c o r r e l a t e d c o r r e c t l y , i t would be 

down t o about 14 f e e t t h i c k . 

On cross-sections C and D — 

Q. Just before you leave t h i s one — 

A. Sorry. 

Q. — when you look at the pressure-observation 

w e l l — 

A. Yes. 

Q. — i s t h i s an i l l u s t r a t i o n of the layered 

pressure data t h a t you have developed? 

A. Yes, i t i s . This w e l l , the 400, shows a l i t t l e 

b i t more d i f f e r e n c e s i n the zonal pressures. You can see 

they range from 93 p . s . i . a l l the way up t o 771 p . s . i . The 

coal t h a t i s below the Pi c t u r e d C l i f f s tongue appears t o 

c o r r e l a t e reasonably w e l l across these f o u r w e l l s , and the 
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coals above the tongue don't c o r r e l a t e very w e l l a t a l l , 

and I t h i n k t h a t — 

Q. None of your p r e s e n t a t i o n was presented t o 

Examiner Stogner l a s t summer, was i t ? 

A. No, i t was not. 

Q. Please continue. 

A. This was done since November, 2002. And again, I 

t h i n k t h i s i s a good i l l u s t r a t i o n t h a t w i t h the 771 p . s . i . 

i n t h a t lower c o a l , t h a t there w i l l be reserves l e f t i n the 

ground i f we don't develop on an i n f i l l spacing, a l i t t l e 

b i t smaller. 

Q. Next? 

A. There's D-D', and t h i s i s a d i p c r o s s - s e c t i o n 

through the same pressure-observation w e l l , the 400, from 

northeast t o southwest. I t ' s got the same pressure 

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

O v e r a l l , when I averaged the coal seams i n the 16 

w e l l s , I came up w i t h an average thickness of about 7 f e e t , 

and as I s a i d before, they range from about 40 f e e t t o 2 

f e e t across the w e l l s t h a t I looked a t . 

And when I c a l c u l a t e d the average c o n n e c t i v i t y , I 

j u s t looked a t two w e l l s and said, Okay, t h i s w e l l the coal 

c o r r e l a t e s or i t doesn't c o r r e l a t e . I came up w i t h 3 0-

percent c o n n e c t i v i t y . I could be a l i t t l e b i t 

conservative, because I d i d n ' t c a r r y each coal too f a r 
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v e r t i c a l l y on each of the next adjacent w e l l s , but I t h i n k 

between 3 0 and 50 percent c o n n e c t i v i t y i s about r i g h t . 

The next cross-section i s E-E'. That goes 

through the pressure-observation w e l l 211 which, as I sa i d 

before, i s a P i c t u r e d C l i f f s w e l l t h a t has been converted 

t o an observation w e l l . 

The nearest o f f s e t on t h a t i s on the next cross-

s e c t i o n , F-F', and t h a t i s the NEBU 476, which i s t h i s w e l l 

r i g h t here, on the l e f t of the pressure-observation w e l l . 

That i s 2455 f e e t away, the c l o s e s t w e l l . 

And on these two cross-sections, i f you can read 

a t the bottom, two coals below the P i c t u r e d C l i f f s tongue, 

they show some p r e t t y high pressures. Those coals — 

There's th r e e coals there, and two of them were measured. 

The upper one i s s i x f e e t t h i c k and the next one i s f o u r 

f e e t t h i c k , and they had pressures measured of 1486 and 

1451 p . s . i . through those p e r f o r a t i o n s . 

So I t h i n k t h i s i s another example t h a t those 

w e l l s — or those zones could not be produced unless we 

have a d d i t i o n a l i n f i l l d r i l l i n g t o access them. 

Q. Your work was done i n a s s o c i a t i o n w i t h Mr. Krump? 

A. Gary Kump. 

Q. Kump. And the two of you worked on the 

c o r r e l a t i o n s and the i n f o r m a t i o n t h a t we're l o o k i n g a t 

here? 
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A. Gary provided the zonal pressure data, and I d i d 

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

Q. Summarize f o r us what you've concluded from your 

work. 

A. Well, I would conclude there's a great deal of 

l a t e r a l and v e r t i c a l f a c i e s changes going on out here over 

a very small area, even between 1500 f e e t between w e l l s , 

you can't r e a l l y — you're a l i a s i n g the i n f o r m a t i o n , you 

can't r e a l l y t e l l what's going on the r e . There's a l o t of 

f a u l t i n g and f r a c t u r i n g t h a t y o u ' l l never see w i t h t h i s 

w e l l d e n s i t y . 

MR. KELLAHIN: That concludes my examination of 

Mr. R e i t z . 

We move the i n t r o d u c t i o n of the e x h i b i t s he's 

presented behind E x h i b i t Tab Number 9. 

CHAIRMAN WROTENBERY: Okay, the E x h i b i t s behind 

Tab 9 are admitted i n t o evidence. 

Thank you f o r your testimony, Mr. R e i t z . 

THE WITNESS: Thank you. 

GARY KUMP. 

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

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Kump, would you please s t a t e your name and 
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occupation? 

A. Gary Kump, I'm a petroleum engineer w i t h Devon 

Energy. 

Q. Mr. Kump, where do you reside? 

A. I res i d e i n Edmond, Oklahoma. 

Q. Have you t e s t i f i e d before the D i v i s i o n on p r i o r 

occasions? 

A. Yes, on one occasion. 

Q. Summarize f o r us your education. 

A. I have a bachelor of science degree from Montana 

School of Mines, 1969. 

Q. Summarize f o r us your employment experience. 

A. I have over 30 years' experience i n the i n d u s t r y , 

p r i m a r i l y i n r e s e r v o i r engineering. I've worked f o r S h e l l 

O i l Company, Marathon, BHP Petroleum and Devon Energy. 

Q. Did Devon p a r t i c i p a t e w i t h the i n d u s t r y Committee 

i n i t s study of w e l l d e n s i t y i n the F r u i t l a n d Coal Gas 

Pool? 

A. Yes, we d i d . 

Q. What was your p a r t i c i p a t i o n i n the e f f o r t by 

Devon t o determine appropriate w e l l d e n s i t y i n the 

Northeast Blanco Unit? 

A. We gathered pressure data i n the i n d i v i d u a l 

pressure-observation w e l l s , as Dale has a l l u d e d t o , t o see 

how e f f e c t i v e l y the i n d i v i d u a l coal seams were being 

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 

176 

drained. 

Q. I s the work we're about t o see your work? 

A. Yes, i t i s . 

Q. Do the d i s p l a y s we're about t o see represent your 

displays? 

A. Yes. 

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

petroleum engineer. 

THE WITNESS: Kump. 

CHAIRMAN WROTENBERY: We accept Mr. Kump's — 

MR. KELLAHIN: Kump? 

THE WITNESS: Yes. 

CHAIRMAN WROTENBERY: — q u a l i f i c a t i o n s . 

MR. KELLAHIN: I ' l l get i t r i g h t y e t . 

THE WITNESS: Okay. 

Q. (By Mr. K e l l a h i n ) Let's t u r n t o the f i r s t s l i d e 

and have you take us through your p r e s e n t a t i o n . 

A. This f i r s t map i s a map of the NEBU U n i t . Dale 

has already shown you where the u n i t i s lo c a t e d . The u n i t 

o u t l i n e i s shown i n red on the map. There are 120 

F r u i t l a n d Coal w e l l s producing from the u n i t . I t ' s located 

p r i m a r i l y i n Townships 3 0 North, 7 West, and 31 North, 7 

West. 

Cumulative production from 12 0 F r u i t l a n d Coal 

w e l l s i s about 950 BCF t o date, and i t ' s c u r r e n t l y making 
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140 m i l l i o n cubic f e e t of gas per day. 

Q. What was the purpose of the pressure-observation 

wells? What were you t r y i n g t o understand? 

A. I n the past we've taken composite pressures where 

we've dipped i n t o some of the producers and our pressure-

observation w e l l s , t o get what the c u r r e n t pressure i s i n 

the r e s e r v o i r . 

And we r e a l i z e there may be d i f f e r e n t pressures 

i n each i n d i v i d u a l coal seam, so we took t h r e e of our 

pressure-observation w e l l s t h a t are located some distance 

from e x i s t i n g producers and measured i n d i v i d u a l coal-seam 

pressures i n each of those three w e l l s . 

Q. As a r e s e r v o i r engineer, i f you're t a k i n g t h a t 

c o nsolidated pressure does i t matter? 

A. Yes, i t does. 

Q. How i s t h a t d i f f e r e n t than t a k i n g the layered 

pressure information? 

A. We w i l l show some of t h a t data a l i t t l e b i t 

l a t e r , but i f you use the composite pressure y o u ' l l 

overestimate the amount of drainage and y o u ' l l overestimate 

the amount of drainage area, which has been done i n the 

past and was done i n some of the work i n the l a s t hearing. 

Q. I f you were t o lump the pressures t o g e t h e r i n a 

w e l l t h a t i t s neighbor you have pressure on, d i d a drainage 

c a l c u l a t i o n , i t ' s l i k e l y t h a t t h a t c a l c u l a t i o n w i l l show a 
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drainage p a t t e r n t h a t overlaps? 

A. Correct. 

Q. And does i t a c t u a l l y overlap? 

A. No. 

Q. Why not? 

A. As w e ' l l show, there are — d i f f e r e n t i a l 

d e p l e t i o n i s o c c u r r i n g i n i n d i v i d u a l coal seams. 

Q. Okay. 

A. I n one coal seam i t could overlap. I t could have 

one seam, i f i t ' s connected t o the adjacent w e l l and has 

high p r o d u c t i v i t y , high p e r m e a b i l i t y , i t could overlap f o r 

t h a t p a r t i c u l a r seam. But i f you t i e a l l the seams 

toget h e r , the gas i n place, g e n e r a l l y y o u ' l l see t h a t 

you're not d r a i n i n g 320 acres f o r a l l the seams. 

Q. Take us through what you've done. 

A. I f we t u r n t o the second e x h i b i t , t h i s i s the 

isotherm, s i m i l a r t o the one t h a t Mr. Close showed on h i s 

p r e s e n t a t i o n . This i s the isotherm t h a t represents the gas 

content of the coals i n NEBU. 

I f you look on the right-hand side of the graph, 

y o u ' l l see a v e r t i c a l black l i n e . That represents the 

o r i g i n a l pressure of the coals i n NEBU, 1642 pounds. Where 

t h a t black l i n e crosses the isotherm i s the o r i g i n a l gas 

content a t v i r g i n c o n d i t i o n s . That's 593 SCF per t o n . 

That number, 59 3 SCF per t o n , was used i n some gas-in-place 
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c a l c u l a t i o n s I ' l l show a l i t t l e l a t e r , and t h i s isotherm 

data was used t o constr u c t the next e x h i b i t . 

Q. A l l r i g h t , s i r . 

A. This next e x h i b i t i s j u s t an a l t e r n a t e way o f 

showing the isotherm data where on the X a x i s I'm showing 

gas recovery as a percent of o r i g i n a l gas i n place, on the 

Y a x i s i s r e s e r v o i r pressure. And as you can see from the 

shape of the curve, t h i s i s f a r from being l i n e a r , as Mr. 

Close has already shown. 

As an example, i f you look at the f i r s t 

h o r i z o n t a l l i n e t o the l e f t , where i t says 50-percent 

pressure d e p l e t i o n , t h a t ' s the p o i n t where you've taken the 

o r i g i n a l r e s e r v o i r pressure from 1642 pounds down t o about 

82 0 pounds, 50-percent d e p l e t i o n . And y e t you go over t o 

your isotherm, you see you've only made 13 percent of your 

gas, 13 percent of the gas has been l i b e r a t e d from the 

c o a l . 

This i s duri n g the pe r i o d of dewatering where the 

pressure f a l l s r a p i d l y because you're producing water, 

p r i m a r i l y , and water i s not very compressible, so the 

pressure drops r a p i d l y , even though you've produced very 

l i t t l e gas. 

I f you go t o the lower h o r i z o n t a l l i n e , y o u ' l l 

see t h a t you have t o reduce your o r i g i n a l r e s e r v o i r 

pressure by 87 percent, down t o about 215 pounds, before 
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you l i b e r a t e 50 percent of the gas out of the c o a l , so t h a t 

you've reduced the pressure by 1400 pounds t o get the f i r s t 

50 percent of the gas out of the c o a l , 215 pounds i s 

h o l d i n g the remaining 50 percent of the gas from desorbing 

from the c o a l . 

As Mr. Close said, you have t o reduce pressures 

very low i n a coalbed methane r e s e r v o i r t o get a h i g h 

recovery of gas. 

Q. Do small pressure reductions matter? 

A. They do i n the low-pressure range. You can see 

the red curve i s becoming asymptotic t o the X a x i s . So the 

very small decreases i n pressure may give you s i g n i f i c a n t 

increases i n gas recovery. 

Q. Can you set up a comparison f o r us so we can 

understand how a conventional r e s e r v o i r might perform, and 

c o n t r a s t t h a t t o what we see i n the coal gas? 

A. Yes, I ' l l show t h a t on my next e x h i b i t . 

This shows how the d e p l e t i o n process d i f f e r s i n a 

conventional gas versus a coalbed methane gas r e s e r v o i r . 

The red curve i s the same as the curve on the p r i o r 

e x h i b i t . The blue curve represents the conventional gas 

r e s e r v o i r , such as the Mesaverde or the P i c t u r e d C l i f f s or 

Dakota. Very s i m i l a r t o what Mr. Close showed. I t i s 

almost l i n e a r , the conventional gas, whereas we already 

spoke about the red curve as being f a r from l i n e a r . 
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I s you reduce the pressure by 50 percent again i n 

the CBM r e s e r v o i r , you only l i b e r a t e 13 percent of the gas. 

I n a conventional r e s e r v o i r , you would have l i b e r a t e d 56 

percent of your gas i n place. 

By the time you've depleted your pressure t o 87 

percent of the o r i g i n a l pressure, again 50 percent of the 

gas would be produced from the coalbed methane, whereas 89 

percent of the gas has already been produced from the 

conventional r e s e r v o i r . 

So i t ' s very much more important t o reduce 

pressures t o a minimum i n the coalbed methane r e s e r v o i r a t 

low pressures than i t i s i n the conventional r e s e r v o i r s , 

t o t a l l y d i f f e r e n t process. 

Q. Can you describe f o r us the various ways Devon 

has attempted t o obt a i n a pressure r e d u c t i o n i n the u n i t ? 

A. Yes, I ' l l show t h a t on my next e x h i b i t . This 

e x h i b i t shows the production h i s t o r y of the de p o s i t , 102 

producing w e l l s , F r u i t l a n d Coal-producing w e l l s a t NEBU. 

Early on we went through the dewatering stage, we see gas 

product i o n i n c l i n i n g . We reached the maximum r a t e of 300 

m i l l i o n cubic f e e t a day i n 1994, and then the u n i t went on 

a d e c l i n e . I t declined t o about 170 cubic f e e t of gas per 

day by mid-1994. 

At t h a t p o i n t Devon recognized the need t o reduce 

working pressures, t o increase r a t e and maximize recovery. 
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So we implemented a program aimed at doing t h a t . 

Among the t h i n g s we d i d , as shown i n the box on 

the e x h i b i t , we doubled the gathering c a p a c i t y of our 

g a t h e r i n g system t o reduce f r i c t i o n pressure, thereby 

reducing wellhead pressures. 

We added compression t o our c e n t r a l d e l i v e r y 

p o i n t s . There are four c e n t r a l d e l i v e r y p o i n t s i n the 

f i e l d , again t o reduce wellhead pressure. 

We added wellhead compressors t o a l l 102 w e l l s i n 

the f i e l d , t o where we are now producing each w e l l a t a 

wellhead pressure of 5 t o 10 p . s . i . 

And f i n a l l y , we i n s t a l l e d pumping u n i t s on about 

t h r e e - q u a r t e r s of the w e l l s i n the u n i t t o keep any water 

head o f f the coals, minimize any pressure on the coals. 

As a r e s u l t of t h a t work, you can see p r o d u c t i o n 

increased over the next two and a h a l f years from 17 0 

m i l l i o n cubic f e e t of gas per day t o about 265 m i l l i o n 

cubic f e e t of gas per day. At t h a t p o i n t i t went on 

another n a t u r a l d e c l i n e . 

I f you e x t r a p o l a t e those two declines you see on 

the e x h i b i t , y o u ' l l see t h a t we added — there's a t e x t box 

t h e r e — we've added 3 51 BCF of a d d i t i o n a l reserves by 

doing t h a t work of lowering working pressures on a l l the 

w e l l s . We d i d t h a t by lowering the abandonment pressure. 

You can see on the curves, the lowermost d e c l i n e 
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p r o j e c t i o n abandonment pressure would have been about 280 

pounds, had we not done t h a t work. A f t e r doing t h a t work, 

we have reduced our abandonment pressure upon d e p l e t i o n t o 

about 150 pounds f o r a l l the w e l l s i n the u n i t , on average. 

Q. Mr. Kump, how can Devon f u r t h e r reduce t h a t 

abandonment pressure i n the u n i t ? 

A. I t h i n k we've done a l l we can do w i t h the 

e x i s t i n g i n f r a s t r u c t u r e . The only other way we have t o 

attempt t o increase production, increase reserves and 

prevent waste would be t o i n f i l l d r i l l the f i e l d . 

COMMISSIONER LEE: Can I ask a question? 

MR. KELLAHIN: Yes, s i r . 

COMMISSIONER LEE: This whole t h i n g i s reduced t o 

320 acres t o 160. Then f o r t h a t purpose, what's — what 

you want t o imply here? Do you understand my question? 

THE WITNESS: Well, I'm showing t h a t reducing 

pressure does s i g n i f i c a n t l y increase reserves, and we d i d 

t h a t i n i t i a l l y by — 

COMMISSIONER LEE: Yeah, I know what you're 

showing t h e r e . But what i s going t o r e l a t e i t t o 320 acres 

and 160 acres? 

MR. KELLAHIN: Dr. Lee, we're j u s t about t o do 

t h a t f o r you. 

COMMISSIONER LEE: Okay. 

THE WITNESS: Yeah. 
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Q. (By Mr. K e l l a h i n ) So t h i s pressure r e d u c t i o n and 

the reserve adds are a t t r i b u t a b l e t o more e f f i c i e n t t h i n g s 

t h a t you've done w i t h i n the u n i t , except f o r adding the 

i n f i l l w ells? 

A. Correct. 

Q. When we look a t the analysis of the a d d i t i o n a l 

i n f i l l w e l l , are you simply a c c e l e r a t i n g the recovery r a t e 

of e x i s t i n g reserves, or are you adding new reserves t o 

your u n i t ? 

A. I t h i n k the next several e x h i b i t s w i l l show t h a t 

p r o d u c t i o n performance data, pressure data, w e ' l l see t h a t 

the coal seams are being d i f f e r e n t i a l l y depleted and t h a t 

we are l e a v i n g reserves behind i n some of the coal seams 

w i t h the e x i s t i n g spacing. 

Q. So incr e a s i n g the den s i t y w i l l a f f o r d the 

o p p o r t u n i t y t o increase the u l t i m a t e recover from the pool? 

A. Yes. 

Q. Let's see how you've done t h a t . 

A. My next e x h i b i t shows the 75 w e l l s -- and I 

should — Let me back up j u s t one second t o our map. I 

f a i l e d t o note t h a t p a r t of the u n i t f a l l s i n the LPA area, 

p a r t of the u n i t f a l l s i n the h i g h - p r o d u c t i v i t y area. The 

yellow p o r t i o n i s the p o r t i o n t h a t f a l l s i n the low-

p r o d u c t i v i t y area. I t ' s about 25 percent of the u n i t . And 

the p o r t i o n of the u n i t t h a t ' s i n white w i t h i n the u n i t 
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boundary, 75 percent f a l l s i n the high-pressure area. 

And also w h i l e we're here, p o i n t out t h r e e 

pressure-observation w e l l s we w i l l be t a l k i n g about l a t e r . 

Up i n the northeast p o r t i o n of the f i e l d , t h a t ' s Well 

Number 4 00. That's one of the observation w e l l s we took 

i n d i v i d u a l seam pressures i n . 

And the other two are located i n the h i g h -

p r o d u c t i v i t y area, i n the c e n t r a l p a r t of the u n i t , Wells 

404 and 211. Those are also two w e l l s t h a t we took 

i n d i v i d u a l seam pressures i n t h a t w e ' l l t a l k about i n l a t e r 

e x h i b i t s . 

So l o o k i n g a t the 75 w e l l s t h a t are l o c a t e d i n 

the h i g h - p r o d u c t i v i t y area of the f i e l d , each of those dots 

on t h i s e x h i b i t represents one of those w e l l s . I f you p i c k 

a dot and read t o the l e f t , t o the Y a x i s , i t w i l l t e l l you 

the recovery f a c t o r I've p r o j e c t e d f o r t h a t p a r t i c u l a r 

w e l l . 

And the recovery f a c t o r i s c a l c u l a t e d by the 

equation shown there where I've taken the estimated 

u l t i m a t e recovery, which I've c a l c u l a t e d by d e c l i n e 

a n a l y s i s f o r each w e l l , d i v i d e d t h a t by the amount of gas 

i n place on 32 0 acres around t h a t w e l l . So i t ' s a recovery 

on the 320 acres around each p a r t i c u l a r w e l l . 

Now, t h i s i s the h i g h - p r o d u c t i v i t y area of the 

f i e l d , and you suspect t h a t t h i s would be the area t h a t ' s 
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most homogeneous, would have the best c o n n e c t i v i t y , the — 

more consistency throughout the w e l l s i n t h i s area. I f 

eve r y t h i n g was p e r f e c t , i f the p e r m e a b i l i t y was the same, 

you had very good c o n n e c t i v i t y , the recovery f a c t o r should 

be very s i m i l a r f o r a l l these w e l l s , and i t should be 

somewhat of a h o r i z o n t a l l i n e . 

The f a c t t h a t you're seeing recovery f a c t o r s 

v a r y i n g from 20 percent t o 140 i s a m a n i f e s t a t i o n of the 

heterogeneity t h a t was described i n the g e o l o g i c a l 

testimony. 

I f you take the t o t a l EUR of a l l the 75 w e l l s and 

d i v i d e i t by the gas i n place f o r those 75 w e l l s , y o u ' l l 

get an average u l t i m a t e recovery f o r the w e l l s i n the h i g h -

p r o d u c t i v i t y area of NEBU, 68 percent. That means we're 

l e a v i n g 32 percent of the gas i n place behind w i t h e x i s t i n g 

w e l l s , even though we've optimized the i n f r a s t r u c t u r e of 

the f i e l d t o maximize recovery. 

Q. Mr. Kump, describe f o r us your method f o r 

determining the gas i n place. 

A. I use the same equation t h a t Mr. Close showed i n 

h i s testimony, j u s t a volumetric equation. 

Q. Let's go t o the next s l i d e , and l e t ' s look a t the 

i n d i v i d u a l pressure-observation w e l l s . 

A. This i s the f i r s t of the three w e l l s i n which we 

took i n d i v i d u a l seam pressure data. What you're l o o k i n g a t 
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i s the gamma-ray dens i t y neutron l o g . The coals are shown 

i n the shaded — i n t h i s p a r t i c u l a r e x h i b i t , the red-shaded 

area are the coals. 

I n the depth t r a c k are shown p e r f o r a t i o n s , so you 

can see we have four sets of p e r f o r a t i o n s , f o u r seams we've 

p e r f o r a t e d i n t h i s observation w e l l . 

On the l e f t - h a n d side of the l o g y o u ' l l see the 

pressure t h a t was measured when each of these zones was 

i s o l a t e d . 

Now t h i s p a r t i c u l a r w e l l does not t e l l us a whole 

l o t about r e s e r v o i r heterogeneity or d i f f e r e n t i a l 

d e p l e t i o n , f o r several reasons. F i r s t of a l l , t h e r e are 

only f o u r p e r f o r a t e d zones. The bottom two zones could not 

be i s o l a t e d because of mechanical reasons, so the pressure 

you see th e r e i s a composite pressure. 2 68 pounds i s the 

pressure t h a t was measured w i t h both of those lower two 

zones open. One of those zones could be high pressure, one 

low pressure. I mean, you j u s t don't know. So t h a t does 

not t e l l you a whole l o t there about r e s e r v o i r 

heterogeneity, l o o k i n g a t those two lowermost coa l seams. 

So we only have two data p o i n t s i n t h i s 

p a r t i c u l a r w e l l . They are somewhat s i m i l a r i n pressure, 

194 pounds — i t was j u s t s l i g h t l y b u i l d i n g , probably would 

have reached a l i t t l e b i t higher than 194 pounds, but not 

much higher — and 259 pounds. 
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On the r i g h t y o u ' l l see, based on the isotherm 

I've shown e a r l i e r , what d e p l e t i o n you see a t t h i s w e l l . 

Now, t h i s i s not a producer, t h i s i s an observation w e l l , 

but what you see a t t h i s l o c a t i o n i n the r e s e r v o i r as f a r 

as d e p l e t i o n of t h a t seam. 

I should p o i n t out, t h i s w e l l i s about 1500 f e e t 

from the nearest coal producer, which i s only a l i t t l e b i t 

more than halfway t o the p o i n t where you would d r i l l an 

i n f i l l . An i n f i l l would be about 2640 f e e t . So only about 

a l i t t l e more than 50 percent of t h a t distance. This i s 

the type of d e p l e t i o n you're seeing. 

Q. The small box on the lower r i g h t has i n f o r m a t i o n . 

Why i s t h a t important t o us? 

A. Again, t h i s p a r t i c u l a r w e l l i s i n the low-

p r o d u c t i v i t y area, but i t ' s r i g h t on the border of the 

h i g h - p r o d u c t i v i t y area. Those are the f o u r o f f s e t t i n g 

producers around t h i s pressure-observation w e l l , and the 

heterogeneity of these w e l l s can be seen by the cumulative 

pr o d u c t i o n . A l l of these w e l l s have been producing about 

the same amount of time — 11, 12 years — and y e t the 

cumulative production v a r i e s from .8 of a BCF t o 13.5 BCF. 

Very heterogeneous recoveries from o f f s e t w e l l s . 

Q. Please continue. 

A. I f we go t o the second observation w e l l , t h i s i s 

i n the h i g h - p r o d u c t i v i t y area. We have f i v e i n d i v i d u a l 
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coal seams t h a t are p e r f o r a t e d . We were able t o measure 

pressure i n a l l f i v e of these coal seams. Again, t h i s w e l l 

i s about 1500 f e e t from the nearest coal producer a l s o . 

I n t h i s w e l l we can see — I'm s o r r y t h a t ' s 

washed out, some of these numbers have washed out; they 

were a l l i n red a t one time. But the pressure data, you 

can see, v a r i e s from 140 p . s . i . t o 770 p . s . i . i n the t h i c k 

c o a l a t the bottom of the s e c t i o n . And you can see 

recovery v a r i e s from 15 percent i n t h a t lowermost c o a l t o 

72 percent i n the second coal down. 

Again, the w e l l s surrounding t h i s p a r t i c u l a r 

pressure observation w e l l have been producing 11 or 12 

years. This i s only 1500 f e e t away from the c l o s e s t of 

those w e l l s , and t h a t p a r t i c u l a r zone you've only depleted 

15 percent of the gas i n place. Very i n e f f i c i e n t drainage 

of t h a t seam and several others, p a r t i c u l a r l y the 

thinnermost zone a t the top. I t has only recovered 20 

percent. 

Q. Describe f o r us the box on the upper r i g h t . 

A. There are three pressures shown i n t h a t box. The 

f i r s t i s j u s t the average of the pressures y o u ' l l see on 

the l e f t - h a n d side of the e x h i b i t . That's — You might 

suspect, w e l l , what are the average pressure of a l l these 

zones? I f you j u s t take an average, you get 366 pounds. 

I f you give more weight t o the t h i c k e r zones — 
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t h a t ' s the second pressure noted there — you get an 

average pressure, thickness-weighted average pressure, of 

371 pounds, very s i m i l a r . 

The t h i r d pressure i s a composite pressure. 

Three months p r i o r t o gathering t h i s data, we dipped i n t o 

t h i s w e l l , and a l l our pressure-observation w e l l s , which we 

do annually, and took a pressure when a l l these zones are 

exposed, and t h a t pressure was 219 pounds. So you can see 

the composite pressure i s lower than an average pressure or 

a thickness-weighted pressure. 

Q. And what would t h a t cause you t o do? 

A. Well, i n the past what we d i d and many of the 

other companies d i d , and some of the testimony i n the p r i o r 

hearing used composite pressures. They're lower than the 

average pressure, so you would overestimate drainage and 

overestimate drainage area by using a composite pressure. 

Q. Please continue. 

A. And f i n a l l y again, t o show the heterogeneity of 

the p r o d u c t i o n of nearby w e l l s , again, t h i s i s i n the h i g h -

p r o d u c t i v i t y area, the fou r nearest o f f s e t have produced 

anywhere from 2.7 BCF t o 10.8 BCF. Not very c o n s i s t e n t , 

showing again there's some heterogeneity. 

The f i n a l of the three observation w e l l s i n which 

we took i n d i v i d u a l seam pressures i s NEBU 211 pressure 

observation w e l l . And again, t h a t ' s i n the h i g h -

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 

191 

p r o d u c t i v i t y area and i n the c e n t r a l p o r t i o n of the u n i t . 

This p a r t i c u l a r w e l l i s about 2500 f e e t from the nearest 

coal producer, so i t ' s a t a l o c a t i o n where you would 

p o t e n t i a l l y put 160-acre i n f i l l l o c a t i o n . I t i s the 

f a r t h e s t away from any of the producers t h a t we've shown, 

and i t has the most heterogeneity, or shows the most 

pressure — d i f f e r e n t i a l pressure d e p l e t i o n , of the th r e e 

w e l l s . 

We show a pressure i n t h i s p a r t i c u l a r w e l l from 

152 pounds, the middle coal seam on the l o g , t o near v i r g i n 

pressure, about 1486 pounds i n the lowermost coal t h a t ' s 

about s i x f e e t t h i c k . 

And you can see a t t h i s l o c a t i o n only 2 percent 

of the gas has been produced from t h i s zone by the o f f s e t 

producers, very i n e f f i c i e n t drainage. Several other zones 

a t t h i s l o c a t i o n have given up only about 3 0 percent, 25 

percent of the gas i n place, a f t e r 12 — 11 t o 12 years of 

pro d u c t i o n of the o f f s e t coal producers. 

Q. Do you have a s l i d e t h a t you can go t o , t o gi v e 

us your o p i n i o n concerning whether we're i n c r e a s i n g 

u l t i m a t e recovery or simply a c c e l e r a t i n g the recovery of 

e x i s t i n g reserves? 

A. Did you want me t o t a l k about those t e x t boxes 

or — 

Q. I t ' s a r e p e t i t i o n of what you've already s a i d . 
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A. I t ' s a r e p e t i t i o n . 

Q. You get the same conclusion? 

A. Yes. 

Okay, t h i s e x h i b i t , again, i s the same — the red 

curve i s the same as we've seen on the e a r l i e r e x h i b i t t h a t 

I've shown, gas recovery versus r e s e r v o i r pressure. The 

red cross-hached area shows the cu r r e n t c o n d i t i o n of the 

f i e l d — not of the f i e l d , but t h i s i s the high-pressure — 

h i g h - p r o d u c t i v i t y area, excuse me. We have made 797 BCF or 

51 percent of the gas i n place i n the h i g h - p r o d u c t i v i t y 

area of NEBU. That c o r r e l a t e s t o a cu r r e n t pressure 

average i n the h i g h - p r o d u c t i v i t y area of about 215 pounds. 

I f you look a t the blue cross-hached area, t h a t ' s 

the u l t i m a t e p r o j e c t i o n f o r those 75 w e l l s , p r o j e c t e d t h a t 

we w i l l recover 1077 BCF, or t h a t 68 percent t h a t I showed 

e a r l i e r , f o r the 75 we l l s i n the h i g h - p r o d u c t i v i t y area. 

That would get you down t o a pressure of about 110 pounds. 

So the e x i s t i n g w e l l s on 320-acre spacing recover 

a l l t h a t are under the — t h a t ' s cross-hached. 

Because of the complexity of t h i s r e s e r v o i r , i t ' s 

very d i f f i c u l t t o say how much a d d i t i o n a l recovery you 

would get from i n f i l l d r i l l i n g . But i f we assume t h a t we 

could reduce pressure by only 2 0 more p . s . i . — and t h a t ' s 

t h a t small s l i v e r you see a t the very bottom; i t ' s not 

cross-hached — because t h a t red curve becomes asymptotic, 
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only 20 pounds of a d d i t i o n a l pressure r e d u c t i o n would 

increase your recovery t o 1155 BCF or an a d d i t i o n a l 78 BCF 

of gas j u s t i n the h i g h - p r o d u c t i v i t y area of NEBU. That 

would leave you w i t h an u l t i m a t e recovery of 7 3 percent, 

which i s not unreasonable i n the h i g h - p r o d u c t i v i t y area. 

Q. Let's t u r n t o the conclusion s l i d e and have you 

give us your conclusion. 

A. A summary of my testimony. F i r s t o f a l l , a major 

p o r t i o n of the coalbed methane gas recovery occurs a t low 

pressures. That was also s t a t e d by Mr. Close. 

Devon has done everything we p o s s i b l y can a t t h i s 

p o i n t t o reduce the wellhead pressures of our e x i s t i n g 

w e l l s i n an attempt t o maximize t h a t recovery, and y e t on 

320-acre spacing we're going t o leave 32 percent of the 

o r i g i n a l gas i n place behind, even w i t h the o p t i m i z a t i o n . 

Geological c o r r e l a t i o n s , p roduction performance 

and pressure data have shown t h a t a d d i t i o n a l gas can be 

recovered by i n f i l l d r i l l i n g because of the heterogeneity 

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

The g e o l o g i c a l testimony has shown t h a t 3 0 

percent, or 30 t o 50 percent, of the coal seams i n NEBU are 

not connected. 

The e r r a t i c recoveries we've shown also 

demonstrate the heterogeneity of the r e s e r v o i r . 

And f i n a l l y , the pressure data measured shows 
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d i f f e r e n t i a l d e p l e t i o n i s o c c u r r i n g and the i n d i v i d u a l coal 

seams are not being e f f i c i e n t l y drained. 

F i n a l l y , i n f i l l d r i l l i n g i n the heterogeneous 

F r u i t l a n d Coal seams w i l l enhance recovery e f f i c i e n c y , 

recover a d d i t i o n a l reserves and w i l l prevent waste. 

A small 20-p.s.i. r e d u c t i o n i n j u s t the h i g h -

p r o d u c t i v i t y area of NEBU would recover an a d d i t i o n a l 78 

BCF of coalbed methane gas. 

MR. KELLAHIN: Madame Chair, t h a t concludes my 

examination of Mr. Kump. 

We move the i n t r o d u c t i o n of h i s e x h i b i t s behind 

E x h i b i t Tab Number 10. 

CHAIRMAN WROTENBERY: Okay, the e x h i b i t s behind 

Tab Number 10 are admitted i n t o evidence. 

Dr. Lee? 

EXAMINATION 

BY COMMISSIONER LEE: 

Q. The i n d i v i d u a l r e s e r v o i r , the abandonment, i f you 

put a compressor there, what i s the abandonment pressure? 

A. I f we go back t o — 

Q. No, don't go back t o t h a t , t a l k t o me. 

A. Well, I've shown i n here, the e x h i b i t , the 

average — 

Q. You see — 

A. — w i l l be 150 p . s . i . across the u n i t . 
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Q. Right. You see, the i n f i l l d r i l l i n g w i l l lower 

down your abandonment pressure. Who decided the 

abandonment pressure? 

A. Well, 150 p . s . i . was c a l c u l a t e d . That's the 

c u r r e n t abandonment pressure of the e x i s t i n g w e l l s . 

Q. Right, so you have the i n f i l l d r i l l i n g t h a t can 

lower t h a t down? 

A. That — Because of the complexity, there's no way 

t o c a l c u l a t e e x a c t l y how much pressure — 

Q. But your argument i s t h i s : The i n f i l l d r i l l i n g 

w i l l lower down the abandonment; i s t h a t r i g h t ? 

A. Yes, because as I've shown e a r l i e r , many of the 

zones are not being e f f i c i e n t l y drained. I n one case — 

Q. Suppose I have a w e l l . I put a compressor, I 

suck i t a l l out. I s abandonment pressure — I f you put an 

i n f i l l d r i l l i n g , I suck the same t h i n g , the pressure w i l l 

be d i f f e r e n t ? 

A. I t w i l l be lower, because you're not e f f e c t i v e l y 

d r a i n i n g a l l the i n d i v i d u a l seams w i t h the e x i s t i n g w e l l s . 

You've got the heterogeneity, they're not w e l l connected, 

you've got the f a u l t i n g , l i k e was shown i n the e a r l i e r 

testimony. 

Q. Oh, then we're t a l k i n g about — You are t a l k i n g 

about t h i s 160 i s connected? 

A. Hundred — 
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Q. This 320, they're a l l connected? 

A. I'm sor r y , I don't understand the question. 

Q. I f you have i n f i l l d r i l l i n g , you are going t o 

a f f e c t the other w e l l s . 

A. There w i l l be — 

Q. That's v i o l a t i n g the — 

A. There undoubtedly w i l l be some a c c e l e r a t i o n . But 

the u l t i m a t e p o i n t i s , you're going t o recover a d d i t i o n a l 

reserves, and s i g n i f i c a n t a d d i t i o n a l reserves, by i n f i l l 

d r i l l i n g . 

Q. Okay, but my argument i s t h i s : My argument i s , 

t h i s i s so complicated, i n some cases they may be connected 

t o other cases, but f o r the most cases they don't connected 

t o other cases. Then we need an i n f i l l d r i l l i n g ? 

A. Correct. 

Q. That's my suggestion, t h a t ' s not your suggestion. 

A. I thought t h a t ' s what I was showing. I'm so r r y 

i f I d i d n ' t do i t very w e l l . 

COMMISSIONER LEE: Well, anyway, i t ' s p r e t t y 

l a t e . A l l r i g h t , thank you very much 

THE WITNESS: Okay. 

EXAMINATION 

BY CHAIRMAN WROTENBERY: 

Q. Mr. Kump, I had one question too. You had 

i n d i c a t e d t h a t the gas content a t i n i t i a l o r i g i n a l 
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r e s e r v o i r pressure was 593 standard cubic f e e t — 

A. Yes. 

Q. — per ton? Where d i d t h a t f i g u r e come from? 

A. That's based on m a t e r i a l balance, what I d i d on 

the t o t a l u n i t . For three years i n a row, 1998, 1999 and 

2000, we took approximately 25 of our producing w e l l s and 

our pressure-observation w e l l s and took pressures on each 

of those w e l l s and p l o t t e d those on a map t o a — contoured 

those. Then I planimetered those contours w i t h i n t he u n i t 

boundary t o get an average pressure a t t h a t p o i n t i n time 

f o r each year. 

Q. Okay. 

A. Each of those three p o i n t s I put on a m a t e r i a l 

balance — 

Q. Uh-huh. 

A. — which was shown e a r l i e r , a material-balance-

type p r o j e c t i o n , t o c a l c u l a t e gas i n place, which was over 

2 TCF — t h i s i s the t o t a l u n i t now — 

Q. Uh-huh. 

A. — and the slope of t h a t curve gives you i n s i t u 

Langmuir volume, which i s used i n your v o l u m e t r i c equation. 

Q. Okay. 

A. So i t ' s i n s i t u , i t ' s not measured from cores; 

i t ' s a c t u a l i n s i t u data, measured from p r o d u c t i o n 

performance. 
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CHAIRMAN WROTENBERY: Okay, thank you. 

Any other questions? 

Thank you very much f o r your testimony, Mr. Kump. 

THE WITNESS: Thank you. 

MR. KELLAHIN: May we have a shor t break so I can 

f i g u r e out what happens next? 

CHAIRMAN WROTENBERY: Sounds good. Take about a 

f i v e - or 10-minute break here. 

(Thereupon, a recess was taken a t 4:16 p.m.) 

(The f o l l o w i n g proceedings had a t 4:20 p.m.) 

CHAIRMAN WROTENBERY: Okay, w e ' l l go back on the 

record. 

We've t a l k e d w i t h counsel, and i t appears t h a t 

t h i s would be a good stopping p o i n t f o r today. We w i l l 

s t a r t back up a t 9:00 a.m. tomorrow morning, and we hope t o 

f i n i s h up tomorrow. 

Thank you a l l very much. 

(Thereupon, evening recess was taken a t 4:21 

p.m.) 

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

9:00 a.m.: 

CHAIRMAN WROTENBERY: Good morning, i t looks l i k e 

we're a l l here. Whenever you're ready. 

MR. KELLAHIN: Members of the Commission, 

yesterday we presented Mr. Thibodeaux's p r e s e n t a t i o n , and I 

need t o do a l i t t l e housekeeping w i t h you. 

When we look at the e x h i b i t book, Mr. 

Thibodeaux's primary p r e s e n t a t i o n on the PowerPoint, the 

hard copies of which were behind E x h i b i t Tab 4, he then 

s a i d t h a t i n s o f a r as h i s geologic opinions impacted the 

l o w - p r o d u c t i v i t y area, you can f i n d t h a t i n f o r m a t i o n behind 

E x h i b i t Tab 16. 

The t h i r d e x h i b i t tab I f a i l e d t o request 

i n t r o d u c t i o n i s the one t h a t Mr. Thibodeaux has behind 

E x h i b i t 8, and those are d i s p l a y s t h a t cross over. He's 

got a type l o g , and the t h i r d page down i s a l o c a t o r map, 

and i t ' s a nice v i s u a l i l l u s t r a t i o n on t h i s d i s p l a y of the 

f i v e p i l o t p r o j e c t areas. 

I've asked him again t h i s morning, he's confirmed 

t h a t the major p o i n t s t h a t are i n d i c a t e d on these d i s p l a y s 

have been covered i n these other presentations and h i s 

testimony. I f a t the end you have questions about h i s work 

i n e i t h e r the h i g h - p r o d u c t i v i t y area or the low-

p r o d u c t i v i t y area, he w i l l be a v a i l a b l e t o respond i f 

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 

210 

there's anything f u r t h e r . 

With your permission and t h a t e x p l a n a t i o n , we 

would ask t h a t you admit the s l i d e s behind E x h i b i t Tab 

Number 8. 

CHAIRMAN WROTENBERY: The m a t e r i a l s behind Tab 8 

are admitted i n t o evidence. 

May I ask about one other tab? 

MR. KELLAHIN: Yes, ma'am. 

CHAIRMAN WROTENBERY: Did we do 7? Did we — 

Some of Mr. Fassett's --

MR. KELLAHIN: Yes, t h i s was done by Mr. Fassett 

yesterday. 

CHAIRMAN WROTENBERY: And we d i d — 

MR. CARR: No, you d i d not admit them. We d i d n ' t 

address these. Again, what we have done — and t h i s i s a 

summary of what Tom j u s t said about Steve Thibodeaux's work 

— we have got supplemental i n f o r m a t i o n t h a t we d i d n ' t 

p a r t i c u l a r l y address, but i t was covered g e n e r a l l y by h i s 

testimony. And the m a t e r i a l behind Tab 7 also should have 

been admitted, but i t was not, I d i d n ' t ask f o r t h a t . So 

I ' d request i t now. 

CHAIRMAN WROTENBERY: Okay, then we w i l l admit 

the m a t e r i a l behind Tab 7 i n t o evidence. 

I t h i n k t h a t gets us — 

MR. CARR: There also was a l a s t page i n Dr. 
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Close's m a t e r i a l t h a t said supplemental e x h i b i t s , and we 

don't have any. 

CHAIRMAN WROTENBERY: Okay. 

MR. CARR: I f there i s a question about t h a t , 

i t ' s not t h a t we p u l l e d them; there never were --

CHAIRMAN WROTENBERY: Okay. 

MR. CARR: — any of those. Okay. 

CHAIRMAN WROTENBERY: Okay, thank you. 

MR. KELLAHIN: I n an e f f o r t not t o confuse you, 

l e t me share w i t h you what I t h i n k i s where we're going, 

and maybe w e ' l l end up there and I w i l l not be confused 

e i t h e r . 

We have concentrated f o r the l a s t few witnesses 

on g i v i n g you s p e c i f i c presentations addressing the h i g h -

p r o d u c t i v i t y area, which i s a p o r t i o n t h a t supplements the 

work shown t o Examiner Stogner l a s t summer. 

We are about t o show you s t u f f t h a t was not 

presented by B u r l i n g t o n t o Mr. Stogner. The next two 

witnesses, Mr. Pippin and Mr. Balmer, are the geologic and 

engineering experts w i t h regards t o the h i g h - p r o d u c t i v i t y 

area of the F r u i t l a n d Coal. Their r e s p o n s i b i l i t y f o r the 

hearing before Mr. Stogner was confined t o witnesses i n the 

l o w - p r o d u c t i v i t y area. So i n sharing the workload, i t was 

our share t o do the l o w - p r o d u c t i v i t y area. 

So we're back before you today t o t a l k about i n 
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t h i s l a s t p o r t i o n about Mr. Pippin's geologic framework i n 

which Mr. Balmer has done the s p e c i f i c science. 

I n a d d i t i o n , Mr. Balmer, a f t e r he completes h i s 

discus s i o n of the h i g h - p r o d u c t i v i t y area, we're going t o 

sk i p Mr. Vu's discussion, which i s h i g h - p r o d u c t i v i t y area, 

and t r a n s i t i o n w i t h Mr. Balmer back i n t o the low-

p r o d u c t i v i t y engineering so t h a t you have a witness t h a t 

can pass across each area. And i f there are questions, 

then he's a good one t o ask your questions o f . 

That's my plan. 

CHAIRMAN WROTENBERY: Sounds good, thank you. 

Let's go ahead. 

EDDIE PIPPIN. 

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

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

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Pippin, f o r the record, s i r , would you please 

s t a t e your name and occupation? 

A. I'm Eddie Pippin, g e o l o g i s t f o r B u r l i n g t o n 

Resources. 

Q. Where do you reside, s i r ? 

A. Farmington, New Mexico. 

Q. Summarize f o r us your education. 

A. I've got a bachelor of science degree i n geology, 
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1983, from Southern I l l i n o i s U n i v e r s i t y . 

Q. How long have you been employed by B u r l i n g t o n 

w i t h regards t o studying the geology of the coal i n the 

Commission's B a s i n - F r u i t l a n d Coal Gas Pool? 

A. I've been w i t h B u r l i n g t o n f o r over 10 years, I've 

been a g e o l o g i s t on the coal team f o r a l i t t l e over s i x 

years. 

Q. Have you aided the other geologic experts on the 

i n d u s t r y Committee, reviewed some of t h e i r work and had 

them review some of your work t o see i f th e r e were major 

p o i n t s of d i f f e r e n c e among any of you? 

A. Yes, s i r , I've been a p a r t of the Committee since 

i t s i n c e p t i o n . 

Q. With regards t o the geologic p r e s e n t a t i o n s we've 

heard up t o now, do you have any personal disagreement or 

o b j e c t i o n t o any of the comments t h a t you've heard 

yesterday? 

A. No, s i r . 

Q. Let's set the framework, then, f o r Mr. Balmer's 

engineering studies i n the h i g h - p r o d u c t i v i t y area. T e l l us 

s p e c i f i c a l l y what you're s e t t i n g up so t h a t we can 

t r a n s i t i o n i n t o Mr. Balmer's work. 

A. I ' l l be c o n t i n u i n g the theme of the v a r i a b i l i t y 

w i t h the HPA, and more s p e c i f i c a l l y f o r Mr. Balmer, 

s t a r t i n g the p r e s e n t a t i o n on the pressure i n f o r m a t i o n we 
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have gained from our t e s t w e l l s . 

Q. I s the work we're about t o see your work product? 

A. Yes, i t i s . 

Q. And the opinions t h a t you're about t o express are 

your personal opinions? 

A. Yes. 

MR. KELLAHIN: We tender Mr. Pi p p i n as an expert 

g e o l o g i s t ? 

CHAIRMAN WROTENBERY: We accept Mr. Pippin's 

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

Q. (By Mr. Ke l l a h i n ) Please s t a r t . 

A. The purpose of my discussion today, f i r s t I ' l l 

show you an o r i g i n a l gas-in-place map t h a t I've c a l c u l a t e d , 

use i t and several other e x h i b i t s t o f u r t h e r address the 

v a r i a b i l i t y I've seen w i t h i n the HPA and the f a i r w a y i n 

general. I w i l l go from more of a r e g i o n a l look down t o a 

s p e c i f i c example on a couple cross-sections, and I w i l l 

a l so use those cross-sections t o help i n t r o d u c e Dr. 

Balmer's work f o l l o w i n g me. 

Q. When we t a l k about the gas-in-place study t h a t 

you've done, Mr. Pippin, are you using a method t h a t i s 

i d e n t i c a l w i t h the gas-in-place methodology used by the 

other witnesses? 

A. Yes, I used the exact same formula t h a t Dr. Close 

presented and discussed yesterday. 
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Q. Do you have an access t o s u f f i c i e n t geologic 

i n f o r m a t i o n w i t h i n the h i g h - p r o d u c t i v i t y area t o allow you 

t o reach an expert opinion i n which you have confidence? 

A. I b e l i e v e so, yes. 

Q. We're loo k i n g a t what you're showing t o be an 

o r i g i n a l - g a s - i n - p l a c e map. 

A. Uh-huh. 

Q. I t h i n k i t ' s h e l p f u l i f you s t a r t and t e l l us the 

co l o r - c o d i n g and how — what t h a t s i g n i f i c a n c e i s , and then 

l e t ' s t a l k about the conclusions. 

A. Okay. Color-coding i n t h i s , the l e s s e r gas 

volumes are i n the greens and blues. You increase through 

the reds and yellows f o r the maximum amount of gas. 

Maybe a couple p o i n t s of o r i e n t a t i o n I should 

cover on t h i s . New Mexico s t a t e l i n e i s across the top of 

the page. The black o u t l i n e i s the HPA l i n e t h a t the 

Committee agreed t o . The c o l o r f i l l on the map, however, 

extends beyond t h a t , onto the edge of what we would c a l l 

t he fairway. 

One t h i n g I would l i k e you t o n o t i c e p a r t i c u l a r l y 

on t h i s map i s t h a t i f you r e c a l l back t o Mr. Thibodeaux's 

p r e s e n t a t i o n yesterday, you can s t i l l see the f l u v i a l 

channels c u t t i n g through i n m u l t i p l e places across the 

f a i r w a y , and even i n the i n t e r f l u v i a l areas you can s t i l l 

see considerable d i f f e r e n c e s , almost down t o a w e l l - t o - w e l l 

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 

216 

l e v e l . 

Q. One of the items the work study group addressed 

i s a study t o determine t o what extent the h i g h -

p r o d u c t i v i t y area was continuous or discontinuous? 

A. Yes, t h a t ' s — 

Q. What conclusion have you reached about t h a t ? 

A. I've found t h a t i t ' s very discontinuous, t h a t 

those d i s c o n t i n u i t i e s are throughout the HPA i n the 

fa i r w a y . This s l i d e , combined w i t h the next one, w i l l 

address t h a t more s p e c i f i c a l l y . 

Q. You've done t h i s j u s t a l i t t l e d i f f e r e n t l y than 

we saw yesterday. Set up what you're doing and what the 

p o i n t s are t h a t we're supposed t o get from t h i s d i s p l a y . 

A. Okay. These s l i d e s are an attempt t o help d e f i n e 

or t o l o c a t e where those d i s c o n t i n u i t i e s are. We've seen 

several examples i n cross-sections, but as of y e t I don't 

t h i n k we've i d e n t i f i e d the extent of those v a r i a b i l i t i e s 

w i t h i n the fairway. 

So what you're looking a t on t h i s map, each data 

p o i n t represents where B u r l i n g t o n has a d i g i t a l l o g e n t r y 

i n i t s database. I t has some s o r t of curve t h a t i s u s e f u l 

across the F r u i t l a n d s e c t i o n . I n most cases i t ' s a d e n s i t y 

l o g , i n some cases i t ' s a neutron, on r a r e occasions i t 

could be even a bond l o g w i t h a very w e l l d e f i n e d gamma-

ray, something t h a t would define the coal i n a matter t h a t 
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we could have confidence c o r r e l a t i n g t o the next w e l l i n 

the c r o s s - s e c t i o n . 

So what I d i d was take t h a t data s e t , create a 

s e r i e s of cross-sections i n a r a t h e r f u n c t i o n a l method t h a t 

would i n c o r p o r a t e every one of these w e l l s on a t l e a s t one 

of t he cross-sections. And then I went through an exercise 

t o c o r r e l a t e every coal t h a t I could. 

Q. Having done t h a t , do you have a s l i d e t h a t w i l l 

i l l u s t r a t e your conclusion? 

A. Yes, s i r . This s l i d e , now l o o k i n g a t the red 

dots on the map, represent a l l those p o i n t s where I could 

not c o r r e l a t e a coal i n one w e l l t o the next w e l l i n the 

cro s s - s e c t i o n . 

Q. A red dot, then, represents what? 

A. These red dots represent pinchouts i n the c o a l , 

where i n one w e l l we w i l l have the c o a l , the next w e l l i n 

the c r o s s - s e c t i o n t h a t coal has disappeared. 

Generally, these seams are about 2 t o 10 f e e t 

t h i c k , and approximately 50 percent of them w i t h i n t he HPA 

do have some s o r t of pinchout t h a t I i d e n t i f i e d . What we 

don't see on t h i s s l i d e , however, are those coals t h a t we 

d i d not i n t e r s e c t w i t h t h i s data set. 

The next s l i d e i s simply a l o c a t o r map. The 

yellow dots represent the t e s t w e l l s or the pressure-

observation w e l l s t h a t we c o l l e c t e d pressure i n f o r m a t i o n . 
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You can see both our w e l l s and Devon's i n here. The base 

of t h i s map i s a d a i l y r a t e production map where the blues 

and greens are the lower r a t e s and the pinks and the reds 

are the higher r a t e . 

This i s designed t o focus on the New Mexico 

fa i r w a y . The c o l o r i n g i n the upper l e f t of the s l i d e i s an 

attempt t o show t h a t the fairway does extend up i n t o 

Colorado, and then there are three a d d i t i o n a l Ute w e l l s 

t h a t we used f o r t e s t i n g up i n Colorado. 

Two p o i n t s I would l i k e t o s i n g l e out on here i s 

the 3 0-6 POW Number 2, located r i g h t i n t h e r e , and the 

Seymour 2A. I'm going t o show j u s t two cross-sections t o 

you today. One w i l l be a s t r i k e s e c t i o n f o r the POW Number 

2, the other w i l l be the d i p i n the 2A area. 

Q. What's your purpose i n s e l e c t i n g those two, Mr. 

Pippin? 

A. There's a couple purposes. One i s t o show an 

example of what I picked out as a pinchout t h a t we saw on 

the previous s l i d e . The other i s t o show where the 

pressure t e s t s were placed r e l a t i v e t o the c o a l , which Dr. 

Balmer w i l l discuss i n more d e t a i l momentarily. 

Q. A l l r i g h t , l e t ' s go t o the pressure-observation 2 

w e l l s l i d e . Are you using a nomenclature t h a t ' s d i f f e r e n t 

from Mr. Thibodeaux's? 

A. No, s i r , t h i s i s e x a c t l y the same as what Mr. 
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Thibodeaux presented i n both map view and c r o s s - s e c t i o n 

view yesterday. 

Q. Show us what we're supposed t o see. 

A. Okay. F i r s t , t h i s i s a t h r e e - w e l l c r o s s - s e c t i o n 

w i t h the POW Number 2 i n the center. What I ' d l i k e f o r you 

t o focus on f i r s t are the coals above the blue l i n e . I f 

you look a t the w e l l on the right-hand side, there's one, 

two, maybe even three d i s t i n c t coal packages t h e r e . I f you 

f o l l o w t h a t t o the middle w e l l , the POW 2, there's only 

t h i s one seam l e f t which would c o r r e l a t e t o the one up 

above here. 

The two coals here t h a t have disappeared, they're 

no longer i n the r e s t of the cross-section, an example of 

what would be a red dot on the previous s l i d e . 

Likewise, we look below the blue, the blue l i n e , 

a t the coals here. I n the l e f t - h a n d two w e l l s you can see 

about a 20-, 2 5 - f o o t - t h i c k c o a l , and p a r t i c u l a r l y i n the 

POW Number 2 i s c l o s e l y associated w i t h the coals below i t . 

However, i f you move t o the w e l l on the r i g h t - h a n d s i d e , 

t h a t ' s now shrunk down t o around 8-foot c o a l , and i t has 

separated by some 50 t o 60 f e e t from the lower coals. 

I t h i n k i n both instances here we would be 

challenged t o e f f i c i e n t l y r e t r i e v e a l l the gas t h a t ' s i n 

the formation. I f we look a t the lower coals i n t h i s 

s e c t i o n , scanning l e f t r i g h t across the s e c t i o n , you can 
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s t i l l see t h a t some of the coals t h i n and separate, but not 

n e a r l y so much, t o the degree as the upper coals t h a t we 

looked a t . 

Another p o i n t I ' d l i k e t o make on here i s , i f you 

look a t the red bars along the side, and w i t h the l a b e l s , 

the pressures t h a t we measured, we were not able t o i s o l a t e 

every i n d i v i d u a l c o a l , but even i n t h i s attempt we s t i l l 

had t o combine two or three or so zones f o r those 

measurements. But again, Dr. Balmer w i l l discuss t h a t i n a 

l i t t l e b i t more d e t a i l a f t e r myself. 

The l a s t t h i n g I ' d l i k e t o show you i s a cross-

s e c t i o n , and t h i s i s the d i p s e c t i o n i n the Seymour 2A 

area. U n f o r t u n a t e l y , the 2A d i d not have a good l o g t o put 

i n the cross - s e c t i o n , so I used a t w i n of t h a t , the Seymour 

2B, but the coal sections are the same, so I don't b e l i e v e 

I've l o s t anything a t a l l . 

Again, scanning k i n d of l e f t t o r i g h t , you can 

see t h a t the coals do t h i n , do separate a l i t t l e b i t , 

p a r t i c u l a r l y focusing on the brown coal a t the bottom. 

You've got a t h i c k e r package here. Coming o f f t o the 

r i g h t , i t ends down considerably, but again not n e a r l y the 

same or t o the degree t h a t we saw i n the previous example. 

And again, I have posted the pressures on the r i g h t - h a n d 

side of the 2B. 

I guess the one t h i n g I would l i k e you t o take 
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away from any and a l l of these s l i d e s t h a t I've presented 

today i s the v a r i a b i l i t y t h a t I've seen w i t h i n the HPA i n 

the fairway. Whether we're lo o k i n g more a t a r e g i o n a l 

l e v e l , a t the gas-in-place map or a t s p e c i f i c examples o f f 

the c r o s s - s e c t i o n , we are going t o be challenged w i t h the 

present w e l l s t h a t we have t o r e t r i e v e the gas t h a t ' s i n 

formati o n . 

So i t i s my opinion t h a t we need a d d i t i o n a l w e l l s 

t o help recover t h a t gas. 

MR. KELLAHIN: That concludes our p r e s e n t a t i o n of 

Mr. Pi p p i n . 

We move the i n t r o d u c t i o n of h i s e x h i b i t s behind 

E x h i b i t Tab 11. 

CHAIRMAN WROTENBERY: The e x h i b i t s behind Tab 11 

are admitted i n t o evidence. 

Questions? 

Thank you very much, Mr. Pippin. 

THE WITNESS: Thank you. 

MR. KELLAHIN: Members of the Commission, Dr. 

Balmer's p r e s e n t a t i o n f o r the h i g h - p r o d u c t i v i t y area i s 

behind E x h i b i t Tab 12, and t h a t ' s where w e ' l l s t a r t . And 

then when we t a l k about the l o w - p r o d u c t i v i t y area, w e ' l l 

move t o E x h i b i t Tab 14. 

Dr. Balmer, are you a baseball fan? 

DR. BALMER: Yes, I am. 
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MR. KELLAHIN: You're b a t t i n g cleaner? 

DR. BALMER: I f e e l good about i t . Cubs are i n 

f i r s t place, f e e l p r e t t y good. I t ' s June. 

JEFF BALMER, 

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. KELLAHIN: 

Q. Please s t a t e your name and occupation? 

A. My name i s J e f f Balmer, I'm a r e s e r v o i r engineer 

f o r B u r l i n g t o n Resources. 

Q. Summarize your education. 

A. I have a bachelor's of petroleum engineering from 

the U n i v e r s i t y of Missouri i n R o l l a , awarded i n 1988. 

Through a s e r i e s of d i f f e r e n t jobs I came back and was 

awarded a master's degree i n environmental and planning 

engineering, also from the U n i v e r s i t y of Mi s s o u r i i n R o l l a , 

i n 1993. And then subsequent t o some a d d i t i o n a l work, I 

came back and received a d o c t o r a l degree i n petroleum 

engineering from the same u n i v e r s i t y i n 1998. 

Q. Summarize f o r us your experience as a petroleum 

engineer i n the F r u i t l a n d Coal gas. 

A. I have two years, almost t o the day, of 

experience, p r i m a r i l y i n the h i g h - p r o d u c t i v i t y area, as a 

r e s e r v o i r engineer i n the F r u i t l a n d Coal. 
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Q. The r e s e r v o i r engineer t h a t presented the 

engineering study of the l o w - p r o d u c t i v i t y l a s t summer was 

not you? 

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

Q. That was — ? 

A. Dr. Clarkson. 

Q. — Dr. Clarkson. And he's now r e s i d i n g i n 

Canada, I believe? 

A. Uh-huh, w i t h a very pregnant w i f e . So he's 

e s s e n t i a l l y r e t a i n e d i n Canada f o r the d u r a t i o n of the 

hearing. 

Q. Have you t a l k e d t o Mr. Clarkson? 

A. Yes, I have. 

Q. Have you reviewed h i s testimony t h a t he presented 

before Examiner Stogner? 

A. Yes, I have. 

Q. Have you made y o u r s e l f informed as t o the 

r e s e r v o i r engineering components of the l o w - p r o d u c t i v i t y 

area? 

A. Yes, I have. I n a d d i t i o n t o t h a t , I was 

u t i l i z i n g a c o n s u l t i n g p o s i t i o n t o help put some of those 

s l i d e s together, p r i m a r i l y done by Mr. Thibodeaux and Mr. 

Clarkson, however I d i d have a hand i n reviewing those 

s l i d e s p r i o r t o the o r i g i n a l testimony l a s t J u l y . 

MR. KELLAHIN: We tender Dr. Balmer as an expert 
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petroleum engineer. 

CHAIRMAN WROTENBERY: And we accept h i s 

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

Q. (By Mr. K e l l a h i n ) Let's s t a r t w i t h the h i g h -

p r o d u c t i v i t y area, Dr. Balmer, and I'm going t o l e t you 

s t a r t , give us some idea where you're going, and l e t ' s go. 

A. As an engineer I t h i n k i t ' s important, i n my mind 

anyhow, t o t r y t o v i s u a l i z e what we're t a l k i n g about. To 

t h a t e x t e n t , a f t e r the i n t r o d u c t i o n of a r e c o v e r y - f a c t o r 

map t h a t Eddie — or excuse me, Mr. Pippin and myself 

prepared, I have somewhat of a cartoon d e s c r i p t i o n of what 

I view as the — what we're f a c i n g r e l a t i v e t o the stranded 

gas i n the r e s e r v o i r . 

A f t e r a d e s c r i p t i o n of t h a t I'11 i n t r o d u c e the 

layered pressure t e s t i n g data t h a t we have performed, 

discuss a l i t t l e b i t about the methodology behind t h a t , and 

then more d e t a i l , some of the conclusions t h a t we've been 

able t o de r i v e from t h a t . 

Towards the conclusion of my p r e s e n t a t i o n , I ' l l 

discuss t h r e e d i f f e r e n t methodologies f o r e s t i m a t i n g unique 

recovery i n the h i g h - p r o d u c t i v i t y area, and then have a 

very b r i e f summary a t the end of i t . 

Q. Let's do i t . 

A. Okay. This f i r s t s l i d e j u s t gives you a basic 

o u t l i n e of what I had p r e t t y much j u s t s a i d , i n t r o d u c e the 
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recovery f a c t o r map, discuss more or less on a cartoon 

basis what the stranded gas — how t h a t w i l l e x i s t i n the 

r e s e r v o i r under c u r r e n t 3 2 0-acre development, discuss 

layered pressure t e s t i n g , both k i n d of i n an o v e r a l l 

d e s c r i p t i o n and then i n d e t a i l , introduce d i f f e r e n t 

methodologies f o r recovery estimates, and then summarize 

w i t h a concluding s l i d e . 

I ' d l i k e t o s t a r t out w i t h a summary f o r the 

r e s e r v o i r engineering data and k i n d of s t a r t a t the end and 

then go through the middle of i t subsequent t o t h i s . The 

important t h i n g i s t h a t new data i s a v a i l a b l e since the 

J u l y , 2002, hearing. 

We were charged s p e c i f i c a l l y w i t h coming back 

a f t e r the o r i g i n a l hearing and i n v e s t i g a t i n g and g a t h e r i n g 

data i n the h i g h - p r o d u c t i v i t y area i n New Mexico, and I 

t h i n k both B u r l i n g t o n and Devon and ConocoPhillips have 

done a good of going back and doing t h a t . So I f e e l l i k e 

the o r i g i n a l requirements set out i n the r u l i n g were 

fo l l o w e d . 

One of the very important t h i n g s t o remember — 

and t h i s has been a theme t h a t you've heard several times 

throughout t h i s from several of the presenters, i s t h a t 

even w i t h a small pressure r e d u c t i o n you're s t i l l able t o 

l i b e r a t e l a r g e q u a n t i t i e s of gas through i n f i l l d r i l l i n g . 

The h i g h - p r o d u c t i v i t y area i s a very unique area. There's 
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a l o t of gas i n place i n there. We're of the o p i n i o n t h a t 

w e ' l l be able t o get more than j u s t small amounts of 

pressure r e d u c t i o n , t h a t even i f you get j u s t a small 

amount you can s t i l l l i b e r a t e a l o t of gas. 

Q. Stop r i g h t t h e r e , Dr. Balmer. Yesterday Dr. Lee 

asked a question w i t h regards t o t h i s issue, and I t o l d him 

we'd have the answer. 

A. Yes. 

Q. Let's go back and understand the question. 

A. I b e l i e v e the question t h a t Dr. Lee posed was the 

e f f e c t — i f you i n f i l l d r i l l , how would t h a t a c t u a l l y 

lower the abandonment pressure o v e r a l l i n the r e s e r v o i r ? 

We have heard a s i g n i f i c a n t amount of testimony t h a t 

i n d i c a t e s t h a t there are l a t e r a l d i s c o n t i n u i t i e s i n the 

c o a l , p a r t i c u l a r l y i n the h i g h - p r o d u c t i v i t y area — or 

s p e c i f i c a l l y , I should say, i n the h i g h - p r o d u c t i v i t y area. 

I t h i n k the answer t o t h a t would be, i f you have 

discontinuous coals and you d r i l l an i n f i l l w e l l , your 

abandonment pressure a t your p a r e n t - w e l l l o c a t i o n may not 

be t h a t a f f e c t e d . That's on the assumption t h a t none of 

the coals are i n t e r s e c t i n g each other or i n communication 

w i t h each other. 

However, going w i t h the d i s c o n t i n u i t y theme, i f 

you're able t o e f f e c t i v e l y lower the abandonment pressure 

i n an area away from the parent w e l l f o r — perhaps i n an 
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i n f i l l - w e l l l o c a t i o n , the o v e r a l l average of the 

abandonment pressure f o r t h a t zone would be lowered, 

t h e r e f o r e l i b e r a t i n g increased amounts of gas. 

COMMISSIONER LEE: You're t e l l i n g me — That's 

not what you presented yesterday. But what I see i s t h i s . 

I f you have an i n f i l l d r i l l i n g , you are a c c e l e r a t i n g speed 

t o go t o the abandonment pressure. 

THE WITNESS: You also do t h a t , yes, i n a d d i t i o n 

t o r e covering unique reserves, yes. 

COMMISSIONER LEE: Right, okay. 

THE WITNESS: Your o v e r a l l f i e l d l i f e w i l l be 

reduced. 

COMMISSIONER LEE: But abandonment pressure i s 

set by the operator, abandonment pressure i s not set by the 

oper a t i o n . 

THE WITNESS: That i s c o r r e c t . 

COMMISSIONER LEE: Okay. 

THE WITNESS: And again, going w i t h the theme of 

d i s c o n t i n u i t i e s , i f you look a t a pressure d i s t r i b u t i o n 

over time, which w e ' l l see here, y o u ' l l -- i t w i l l b e t t e r 

demonstrate where those higher-pressure areas or hig h e r -

gas-concentration areas w i l l be located i n your r e s e r v o i r 

under c u r r e n t development. 

COMMISSIONER LEE: So you're t h i n k i n g about i s a 

one tank and two tanks, w i t h a v a l l e y i n between the — 
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THE WITNESS: That i s c o r r e c t , t h e r e i s a — and 

i t ' s a l l i n t e r r e l a t e d . I've drew a reasonably s i m p l i s t i c 

cartoon approach t o i t . However, making the assumption 

t h a t they are i n t e r t w i n e d , I believe t h a t t h a t w i l l be a 

reasonably good explanation f o r what we're di s c u s s i n g . 

COMMISSIONER LEE: Okay, I'm happy. 

MR. KELLAHIN: I f you're happy, I'm happy. 

THE WITNESS: I'm very happy. 

Q. (By Mr. Ke l l a h i n ) Let's go. 

A. The — Really, the conclusions from t h i s 

testimony w i l l be t h a t the r e s e r v o i r and g e o l o g i c a l data 

i n d i c a t e t h a t s i g n i f i c a n t amounts of gas are s t i l l l e f t i n 

place under c u r r e n t development. My approximations, 

rounded, are t h a t between 3 00 and 600 BCF of incremental 

gas w i l l be recovered due t o d r i l l i n g down t o 160 acres i n 

the h i g h - p r o d u c t i v i t y area of the New Mexico F r u i t l a n d 

Coal. 

This r e c o v e r y - f a c t o r map was developed w i t h the 

assistance of Mr. Pippin and taken from h i s o r i g i n a l - g a s -

i n - p l a c e map t h a t he's shown. Without going i n t o i n t i m a t e 

d e t a i l on t h i s p a r t i c u l a r map, the primary items t h a t I'm 

t r y i n g t o demonstrate here are t h a t there i s a high degree 

of v a r i a b i l i t y throughout t h i s r e s e r v o i r . 

To set up a l i t t l e b i t about what t h i s map i s 

showing i s , the yellow c o l o r s and l a r g e r c i r c l e s are 
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r e p r e s e n t a t i v e of higher recovery f a c t o r s . The reddish 

c o l o r s and smaller c i r c l e s are r e p r e s e n t a t i v e of 

s i g n i f i c a n t l y smaller recovery f a c t o r s . These j u s t are 

Burlington-operated w e l l , they do not c o n t a i n any other 

operator i n f o r m a t i o n . 

A couple of t h i n g s t o p o i n t out here, and t h i s 

was i n d i c a t e d before. C l e a r l y i n the h i g h - p r o d u c t i v i t y 

area, i f you look, the m a j o r i t y of the l a r g e r c i r c l e s are 

shown i n the h i g h - p r o d u c t i v i t y area, and there's no 

d i s p u t i n g t h a t . However, there are s i g n i f i c a n t amounts of 

lar g e c i r c l e s or high recovery f a c t o r s outside the h i g h -

p r o d u c t i v i t y area i n the northern sections of 3 2 and 6 and 

32 and 7, j u s t outside some of the 30-and-6 areas, and then 

t o the southern p o r t i o n of the HPA o u t l i n e . 

Also, i t ' s important t o note t h a t i n s i d e t he 

h i g h - p r o d u c t i v i t y area — perhaps a good example i s the 

3 0-and-6 area, which i s arguably one of the most p r o l i f i c , 

i f not the most p r o l i f i c , developments i n the h i g h -

p r o d u c t i v i t y area — you s t i l l f i n d instances of low 

recovery f a c t o r s w i t h i n the h i g h - p r o d u c t i v i t y area. 

Q. Don't leave t h a t j u s t y e t , Dr. Balmer. When I 

look a t t h a t map, I'm lo o k i n g a t recovery f a c t o r s as 

opposed t o drainage c i r c l e s ? 

A. That i s c o r r e c t . They're -- I n general, you can 

equate the s i z e of the c i r c l e t o an enhanced drainage 
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acreage or drainage area. However, there's d i f f i c u l t i e s 

associated w i t h t h a t p a r t i c u l a r methodology, as has been 

described, and perhaps a flaw i n the o r i g i n a l hearing, i n 

t h a t i f you are t r y i n g t o assess a drainage area based on a 

s i n g l e pressure or a s i n g l e — a composite layered system, 

there's inherent problems w i t h t h a t , based on the 

v a r i a b i l i t y t h a t w e ' l l demonstrate w i t h the layered 

pressure t e s t i n g . 

Q. Take your laser p o i n t e r and show us an example 

where i t appears t h a t you've got what might be i n t e r p r e t e d 

t o be drainage c i r c l e s t h a t overlap each other and 

t h e r e f o r e are i n competition. 

A. Well, a good example i s here i n the 30-and-6 

area, i n here, and i n these l o c a t i o n s r i g h t here where, as 

has been t e s t i f i e d by Mr. Kump, there p o t e n t i a l l y w i l l be 

areas i n l a y e r s , and admittedly so, t h a t the drainage areas 

or drainage radius i n those layers w i l l have some overlap, 

i f t h a t ' s p o s s i b l e . 

I t h i n k i f you look a t i t from a more — step 

back from a p h y s i c a l standpoint, once you reach some type 

of i n t e r f e r e n c e the p h y s i c a l overlapping g e n e r a l l y cannot 

occur. You're e i t h e r — t h a t molecule of gas i s being 

p u l l e d one way or another way. But t h i s does demonstrate 

t h a t , you know, i n some areas, i n some l a y e r s , the drainage 

areas could conceptually overlap. 
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Q. Please continue. 

A. This i s k i n d o f , again, me stepping back and 

t r y i n g t o make th i n g s a l i t t l e b i t s i m p l i s t i c . And I ' l l 

f o l l o w t h i s up w i t h the cartoon t h a t I've a l l u d e d t o . 

Really what we're charged w i t h , or as a r e s e r v o i r 

engineer f o r t h i s p r o j e c t , how can we recover gas through 

i n f i l l d r i l l i n g ? I mean, what's the purpose, what are we 

r e a l l y a f t e r ? 

And j u s t s o r t of t o repeat the theme t h a t gas i s 

recovered by any r e d u c t i o n i n r e s e r v o i r pressure. I f 

you're able t o l i b e r a t e any amount of gas, i t comes through 

a r e d u c t i o n i n pressure. 

Even i n p e r f e c t l y zones, a d d i t i o n a l gas i s 

recovered, because as you move f a r t h e r away from t h a t w e l l , 

your pressure w i l l increase the f a r t h e r you are away from 

the take p o i n t or from t h a t w e l l . And i t ' s c l e a r t h a t the 

F r u i t l a n d Coal i s not homogeneous, so even w i t h — even i n 

a s i m p l i s t i c everything i s p e r f e c t l y t a l k i n g t o each other, 

you're s t i l l going t o recover a d d i t i o n a l gas. 

The t h i r d p o i n t i s t h a t gas i s recovered i n zones 

t h a t are not e f f e c t i v e l y i n t e r s e c t e d by zones [ s i c ] . And 

t h i s i s a good example t o t h i n k back t o what Mr. P i p p i n and 

Mr. Reitz had i n d i c a t e d i n p r i o r testimony, t h a t maybe 50 

percent of those zones are only i n t e r s e c t e d by a s i n g l e 

320-acre w e l l , so you have a pinchout t h a t occurs p r i o r t o 
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i n t e r s e c t i n g the other w e l l . And again, t h a t w i l l be 

b e t t e r demonstrated i n the next s l i d e . 

And then also i n a d d i t i o n t o t h i s , gas i s 

recovered i n zones t h a t are not i n t e r s e c t e d by any w e l l s . 

So i f you have an i s o l a t e d zone — and Mr. Fassett showed 

some extremely good examples of t h i s where we have a 

s i g n i f i c a n t p o r t i o n of zones t h a t are j u s t f l o a t i n g out 

th e r e , t h a t p o t e n t i a l l y have not been i n t e r s e c t e d by an 

e x i s t i n g 320-acre w e l l , and some of the pressure t e s t i n g 

t h a t — i n p a r t i c u l a r , one example t h a t Devon has shown 

where they have two zones i n a s i n g l e w e l l t h a t are 

e s s e n t i a l l y a t v i r g i n pressure i n the h i g h - p r o d u c t i v i t y 

area, t h a t ' s a good example of a zone t h a t has not been 

i n t e r s e c t e d e f f e c t i v e l y by a 320-acre w e l l . 

Here's my take, or my t r i a l a t some animation 

here. Again, as an engineer i f I can draw a p i c t u r e and 

help myself understand i t , i t seems t o make more sense t o 

me. The p o i n t s t h a t I had made on the previous s l i d e are 

now shown g r a p h i c a l l y here. S t a r t i n g w i t h the — We have 

r e a l l y f o u r p o i n t s I ' d l i k e t o make on here. 

The top zone i s an example of an i s o l a t e d zone. 

The deep red c o l o r i n d i c a t e s high gas c o n c e n t r a t i o n . This 

i s an example of how the r e s e r v o i r would be i n o r i g i n a l 

c o n d i t i o n s . We've j u s t discovered the F r u i t l a n d Coal, we 

begin t o develop i t on a 32 0-acre spacing, and these are 
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the types of t h i n g s t h a t w e ' l l see. 

I' d l i k e t o repeat t h a t these are very 

i n t e r r e l a t e d . This i s a s i m p l i s t i c view of i t , but again I 

t h i n k i t ' s r e p r e s e n t a t i v e of what w e ' l l f i n d when we begin 

t o i n v e s t i g a t e a l i t t l e b i t deeper. 

The top zone i s an example of an i s o l a t e d zone. 

I t ' s a zone t h a t i s not c u r r e n t l y i n t e r s e c t e d by any 320-

acre w e l l s . The middle zone i s a zone t h a t i s not 

e f f e c t i v e l y i n t e r s e c t e d by w e l l s on c u r r e n t spacing. That 

would be considered i n geologic terms a pinchout. You see 

i t on one w e l l , you f o l l o w i t along the c r o s s - s e c t i o n and 

i t i s not apparent i n the w e l l next t o i t . 

The bottom zone — And t h i s i s g e n e r a l l y what 

people conceptually t h i n k about when they t h i n k about the 

F r u i t l a n d Coal, i s a very t h i c k zone t h a t c o n t r i b u t e s a l o t 

of gas t o the p r o d u c t i v i t y area. These are the zones t h a t 

when you take a s i n g l e surface pressure, you might see a t 

100 pounds or 150 pounds, something l i k e t h a t . I t masks 

the complexity of i t i n there. 

And I've t r i e d t o associate a minor degree of 

complexity by i n t r o d u c i n g these p e r m e a b i l i t y r e s t r i c t i o n s 

or b a f f l e s , as Mr. Thibodeaux had presented p r i o r evidence. 

These are a v a r i e t y of t h i n g s . I t could be zones 

of very low p e r m e a b i l i t y , i t could be a small stream or 

creek bed t h a t had gone through t h a t e s s e n t i a l l y e l i m i n a t e d 
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the coal s e c t i o n , i t could be some of the f a u l t i n g t h a t was 

demonstrated before. There's a l o t of — a v a r i e t y of 

t h i n g s t h a t could be introduced i n here. But i n general 

purposes, f o r t h i s d e s c r i p t i o n , i t ' s c a l l e d a p e r m e a b i l i t y 

r e s t r i c t i o n . 

The way t h a t t h i s develops — and i f you could 

continue t o watch the screen so I get c r e d i t f o r my 

animation here — the stranded at abandonment c o n d i t i o n s 

w i l l look something l i k e t h i s . And again, you know, 

semantics would d i c t a t e what e x a c t l y the c o l o r s should be 

a t these d i f f e r e n t areas. But s t a r t i n g w i t h the top zone 

again, under c u r r e n t development at abandonment c o n d i t i o n s 

you r e a l l y haven't produced any gas from t h a t i s o l a t e d 

zone. 

Again r e f e r r i n g t o the Devon testimony, t h e i r 

o r i g i n a l r e s e r v o i r pressure was roughly 1642 pounds. The 

c u r r e n t pressure i n those zones was 1450 pounds. To me, 

based upon my r e s e r v o i r engineering a n a l y s i s , those are 

i s o l a t e d zones. Those are not — they are not i n t e r s e c t e d 

by a 320-acre w e l l . 

The middle zone i s an example of a pinchout 

where, near the 320-acre w e l l t h a t i n t e r s e c t s t h a t zone you 

do have reasonably good d e p l e t i o n . As you move f a r t h e r 

away, towards the other — towards the l e f t - h a n d side of 

the screen where t h a t zone i s pinched out, you get 
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subsequently higher and higher pressure and a p p r o p r i a t e l y 

higher and higher gas concentration. 

The bottom zone, i f you can k i n d of t h i n k of t h a t 

i n two d i f f e r e n t ways. I f you e l i m i n a t e the p e r m e a b i l i t y 

r e s t r i c t i o n s where you have gas stranded or stuck behind 

those areas and j u s t concentrate on the t h i c k zone t h a t 

spreads across t h e r e , again near each of the 3 2 0-acre 

w e l l s , a t t h a t take p o i n t , you have very good d e p l e t i o n , 

you w i l l be able t o lower the r e s e r v o i r pressure reasonably 

w e l l i n those areas. 

However, as you move towards the middle — i n 

t h i s case i t ' s very concentric, so your i n f i l l w e l l would 

l a y i n a spot i n the middle of t h a t — you s t i l l have a 

higher degree of gas concentration i n the middle, simply 

because your pressure a t the w e l l and your pressure a t the 

i n f i l l l o c a t i o n w i l l be d i f f e r e n t , so you have higher gas 

concentrations i n the middle. 

The p e r m e a b i l i t y r e s t r i c t i o n s again — i t 

a r b i t r a r i l y put i n four there — are j u s t areas where you 

have trapped gas. The gas i s unable t o f l o w e f f e c t i v e l y , 

due t o e i t h e r a f a u l t i n g c o n d i t i o n or a p e r m e a b i l i t y 

b a f f l e , an area of lower p e r m e a b i l i t y . Something i s 

r e s t r i c t i n g t h a t gas t o flow there. 

So again on a p i c t o r i a l example, t h i s i s where we 

are under c u r r e n t development. 
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I f you spot an i n f i l l w e l l , t h i s w i l l demonstrate 

what the e f f e c t of t h i s i n f i l l w e l l would be. You can 

d r i l l t h i s i n f i l l w e l l . And again, t h i s i s d r i l l e d r i g h t 

i n the middle, and once we h i t new abandonment c o n d i t i o n s 

w i t h 160-acre development, t h i s i s again c l e a r l y j u s t a 

p i c t o r i a l r e p r e s e n t a t i o n of what w i l l happen. But you have 

the o p p o r t u n i t y t o develop the stranded gas t h a t 1 s i n 

th e r e . I'm not suggesting t h a t y o u ' l l r eceive every s i n g l e 

molecule of gas t h a t ' s a v a i l a b l e t o be taken out of t h e r e , 

as t h i s example perhaps demonstrates, but your o p p o r t u n i t y 

t o i n t e r s e c t a gas t h a t w i l l not be produced on 320-acre 

spacing i s c e r t a i n l y enhanced. 

Q. On t h i s s l i d e , Dr. Balmer, the i n f i l l w e l l as t o 

the middle zone, i s some of t h a t gas a t t r i b u t a b l e t o r a t e 

a c c e l e r a t i o n ? 

A. Some of i t w i l l be, yes. 

Q. But then you would also get gas t h a t you would 

otherwise not produce by the parent well? 

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

Q. Have you gone through a study t o determine how 

much of the gas i s recoverable? 

A. Yes, I have. 

Q. Let's do t h a t . 

A. Okay. This i s an equation t h a t you've seen 

several times p r i o r t o t h i s , o r i g i n a l l y introduced by Dr. 
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Close. And r e a l l y , I j u s t wanted t o put t h i s up here t o 

set the stage f o r the next s l i d e , which w i l l be what I have 

termed an incremental isotherm, where I'm going t o 

demonstrate how small amounts of pressure r e d u c t i o n can 

l i b e r a t e l a r g e amounts of gas. 

This i s a simple pressure r e d u c t i o n , and — I've 

termed i t an incremental isotherm — and i t g e n e r a l l y 

a p p l i e s — i f you t h i n k of i t conceptually, i f you have a 

very t h i c k , continuous zone — i n t h i s case I've assumed 

t h a t you have a 5 0 - f o o t - t h i c k zone. And what I'm t r y i n g t o 

demonstrate i s , i f you drop the r e s e r v o i r pressure, on 

average, through i n f i l l d r i l l i n g , by j u s t one pound, j u s t 

one p . s . i . — i n t h i s p a r t i c u l a r example I ' l l show you from 

100 pounds t o 99 pounds, how much gas w i l l be l i b e r a t e d 

w i t h simply a 1-p.s.i. drop i n r e s e r v o i r pressure. 

And t h i s i s a good reason why we continue t o work 

w i t h our f i e l d personnel, t o t r y t o optimize pumping u n i t s 

and compression a t the surface, because every pound of 

pressure drop you get, t h a t you can t r a n s l a t e t o downhole 

c o n d i t i o n s , l i b e r a t e s a s i g n i f i c a n t amount of gas. 

And here i f you enter the graph from the bottom 

— and t h i s i s again approximately from 100 t o 99 p . s . i . , 

and then you read over t o the l e f t — dropping the pressure 

from 100 p . s . i . t o 99 p . s . i . releases 28 m i l l i o n standard 

cubic f e e t of gas. That's i n a p e r f e c t l y l a t e r a l l y 
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continuous 5 0 - f o o t - t h i c k zone, w i t h only a s i n g l e 1-p.s.i. 

pressure drop, y o u ' l l l i b e r a t e t h a t amount of gas. And 

c l e a r l y our — my engineering judgment would t e l l me t h a t 

t h a t ' s an extreme minimum, and your o p p o r t u n i t y t o decrease 

r e s e r v o i r pressure i n a l l the zones would be s i g n i f i c a n t l y 

higher than j u s t the 1 p . s . i . 

Q. Let's t r a n s i t i o n i n t o the layered pressure study. 

A. Okay. This s l i d e j u s t e s s e n t i a l l y sets the stage 

f o r the types of w e l l s t h a t we t e s t e d and why those w e l l s , 

we f e e l , are r e p r e s e n t a t i v e of the h i g h - p r o d u c t i v i t y area. 

We u t i l i z e d two d i f f e r e n t types of w e l l s f o r the 

t e s t i n g , both w e l l s t h a t were candidates f o r plug and 

abandonment from p r i o r formations or e s s e n t i a l l y w e l l s of 

op p o r t u n i t y where we had the chance t o come i n and, instead 

of p l ug i t , we could do some data-gathering on those w e l l s . 

And i n a d d i t i o n , we u t i l i z e d f o u r e x i s t i n g pressure-

observation w e l l s t h a t we had i n the F r u i t l a n d Coal. 

E s s e n t i a l l y the t e s t s consisted of i s o l a t i n g 

those i n d i v i d u a l zones on each layer and t a k i n g pressure 

measurements. We u t i l i z e d temporary gauges w i t h the p l u g -

and-abandonment candidates and permanent gauges i n the 

POWs. 

Much t o my chagrin, sometimes those temporary 

gauges were l e f t i n there f o r up t o 30 days. I r e a l l y wish 

t h a t we d i d n ' t have t o absorb the cost of having those 
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gauges i n th e r e f o r t h a t long a period of time, but I'm 

very c o n f i d e n t t h a t the readings t h a t we got from those 

gauges were p r e t t y good pressures. They f l a t t e n e d out, 

g e n e r a l l y , a f t e r — oh, sometimes i n a matter of days, and 

we j u s t d i d n ' t have the o p p o r t u n i t y t o go i n t h e r e and p u l l 

those gauges out, although we continued t o pay f o r them. 

The l o c a t i o n s of the t e s t are widely dispersed 

across the h i g h - p r o d u c t i v i t y area, and i t ' s d i f f i c u l t t o 

see. 

I f I could d i r e c t your a t t e n t i o n t o the map up 

here, t h e r e i s — We have four t e s t s t h a t were done i n the 

3 0-and-6 area. These are the green c i r c l e s on t h i s map. 

Devon had data t h a t was i n the NEBU U n i t , which goes 

through here. B u r l i n g t o n also had the Seymour 2A, which 

Mr. P i p p i n showed a cross-section f o r . The 32-and-9 67A, 

which i s again a very p r o l i f i c area. 

And then we had three data p o i n t s t h a t were i n 

the Ute w e l l s i n Colorado. However, these w e l l s were i n 

very p r o l i f i c areas, 10 t o 15 BCF or more of EUR, estimated 

u l t i m a t e recovery, f o r those areas. And as any g e o l o g i s t 

here would a t t e s t t o , the F r u i t l a n d Coal knows no s t a t e 

boundary l i n e . So we f e l t t h a t the evidence from these Ute 

w e l l s i n Colorado could be u t i l i z e d as h i g h - p r o d u c t i v i t y -

area e x h i b i t s f o r the New Mexico F r u i t l a n d Coal. 

The l o c a t i o n s of the t e s t s v a r i e d i n the 
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p r o x i m i t y t o the parent w e l l s . So we had a few t e s t s t h a t 

were very, very close t o parent w e l l s , we had some t e s t s 

t h a t were more or less i n i n f i l l - w e l l l o c a t i o n s . U t i l i z i n g 

the nine B u r l i n g t o n w e l l s , we had about s i x t h a t you could 

say, plus or minus, were i n i n f i l l l o c a t i o n s , and I had 

t h a t c u t o f f of i t had t o be greater than 1500 f e e t from the 

parent w e l l . U t i l i z i n g a l l three Devon w e l l s , however, we 

had — they were a l l i n , plus or minus, i n f i l l - w e l l 

l o c a t i o n s . 

So there was a sampling of nine p o s s i b l e i n f i l l 

l o c a t i o n s , i n c l u d i n g the three Devon w e l l s , t h a t I've 

c u l l e d out and w e ' l l t a l k about somewhat separately w i t h 

respect t o some data analysis t h a t I've performed. 

The cost of the pressure t e s t s — and t h i s i s a 

gross basis — was $675,000. I'm not sure how the red K on 

my s l i d e got t r a n s l a t e d t o a black M on the hard copies, 

but t h a t ' s — 

(Laughter) 

COMMISSIONER LEE: You're almost my f a v o r i t e — 

(Laughter) 

COMMISSIONER LEE: Oh, you have a second one of 

my students t h e r e . 

THE WITNESS: Yeah, okay, I can understand t h a t . 

Again, j u s t a small s l i d e t o repeat what Mr. 

Pipp i n had demonstrated before. These are the i n f i l l w e l l 
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l o c a t i o n s . One t h i n g t h a t I would l i k e t o note t h a t needs 

t o be changed, i s the Devon w e l l — i n the uppermost w e l l 

l a b e l e d the 400 i s a c t u a l l y i n the l o w - p r o d u c t i v i t y area. 

That was i n c o r r e c t l y drawn on t h i s p a r t i c u l a r map and 

should be — i t ' s a c t u a l l y located j u s t outside the l i n e , 

t h a t ' s c o r r e c t . 

I t ' s i n t e r e s t i n g t o note, t o step back — and I'm 

not t r y i n g t o discuss too much on Devon's data, but i f you 

r e c a l l back t o t h e i r testimony, of a l l the w e l l s t h a t had 

the most s i m i l a r pressures, the w e l l t h a t was i n t h e , quote 

unquote, l o w - p r o d u c t i v i t y area a c t u a l l y had the most 

s i m i l a r pressures, i n d i c a t i n g t h a t the d i f f e r e n t i a l 

d e p l e t i o n t h a t we are t o u t i n g was seen t o a l e s s e r degree 

i n a l o w - p r o d u c t i v i t y area than the h i g h - p r o d u c t i v i t y area. 

Just , again, somewhat of a data observation. 

The two w e l l s t h a t they had i n the h i g h -

p r o d u c t i v i t y area a c t u a l l y showed a greater degree of 

d i f f e r e n t i a l d e p l e t i o n , and I ' l l t a l k t o t h a t a l i t t l e b i t 

more i n d e t a i l w i t h the B u r l i n g t o n w e l l s here i n the next 

couple s l i d e s . 

Again, k i n d of — somewhat s t a r t i n g w i t h the end 

and then working backwards, the conclusions of the layered 

pressure t e s t i n g are t h a t the coal i s r e a l l y not being 

drained e f f i c i e n t l y . 

I t ' s v e r t i c a l l y heterogeneous or v a r i a b l e i n 
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quality. 

That the p r i o r testimony t h a t was introduced i n 

the o r i g i n a l hearing t h a t a s i n g l e l a y e r pressure t e s t — 

or a s i n g l e t e s t a t surface could be e f f e c t i v e l y u t i l i z e d 

t o describe a l l the layers i s r e a l l y probably not a good 

approach t o have. 

And t h a t we do see d i f f e r e n t i a l d e p l e t i o n i s 

o c c u r r i n g . 

One of the thoughts o r i g i n a l l y t h a t we had i s , 

maybe i t ' s j u s t these — we're going t o get some l - f o o t -

t h i c k zones or 2 - f o o t - t h i c k zones t h a t are not depleted. 

Well, as y o u ' l l see, and as the Devon data suggested als o , 

there's s i g n i f i c a n t t h i c k layers out here t h a t are not 

depleted. You take a 1 0 - f o o t - t h i c k l a y e r t h a t ' s a t 800 or 

900 pounds of pressure, and there's a l o t of gas i n the r e 

t h a t ' s going t o remain i n place under c u r r e n t spacing. 

The other t h i n g t h a t was somewhat s u r p r i s i n g and 

was brought up i n some of the committee meetings was, w e l l , 

l e t ' s not confuse o r i g i n a l or gas i n place w i t h recoverable 

reserves, and i f you're a f t e r these t h i n 1-foot or 2- f o o t -

t h i c k l a y e r s , why would we bel i e v e t h a t those w e l l s — 

those t h i n zones, could be productive? And I ' l l 

demonstrate i n some s p e c i f i c testimony t h a t we have 

examples of 2 - f o o t - t h i c k layers or l - f o o t - t h i c k l a y e r s t h a t 

are very w e l l depleted and are obviously very h i g h l y 
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permeable and can e f f e c t i v e l y produce the gas t h a t they 

have. 

I ' l l take a minute t o k i n d of set t h i s s l i d e , and 

we can discuss i t i n b r i e f d e t a i l or go over i t i n as much 

d e t a i l as you would l i k e . But the p o i n t s on the previous 

s l i d e are l i s t e d o f f t o the right-hand side, and those are 

the t h i n g s t h a t I ' d l i k e t o have everybody keep i n mind as 

I'm discussing some of these s p e c i f i c items on here. 

What t h i s columnar examples i s , represents f i v e 

w e l l s t h a t we had layered pressure t e s t i n g on i n the h i g h -

p r o d u c t i v i t y area. And then the subsequent s l i d e i s t h i s 

exact same s l i d e , d e s c r i b i n g i n s p e c i f i c s the f o u r w e l l s 

t h a t were taken i n 30-and-6. So you're going t o see two 

s l i d e s t h a t are e s s e n t i a l l y the same format from each 

other. 

The f i r s t column introduces the w e l l name. 

The second column i s labeled the distance t o the 

o f f s e t w e l l . And Mr. Pippin d i d an an a l y s i s of the nearest 

o f f s e t w e l l t o the layered-pressure-testing w e l l t h a t was 

completed i n t h a t was completed i n t h a t zone. So we d i d n ' t 

want t o say, hey, we've got a w e l l r i g h t here, i t ' s got 

t h i s l a y e r i n i t but i t ' s not completed. That's not r e a l l y 

f a i r f o r a n a l y s i s . I t has t o be a zone t h a t has the 

op p o r t u n i t y t o be produced i n some of the o f f s e t w e l l s . 

The t h i r d column i s a net thick n e s s , which was 
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taken from the d e n s i t y logs. 

The f o u r t h column i s a measured pressure, or what 

we a c t u a l l y saw from the gauges t h a t we had i n the hole. 

And the l a s t column i s what I've l a b e l e d the 

percent recovered, which i s the percent t o date, when t h a t 

pressure was taken, of how much d e p l e t i o n has occurred a t 

t h a t p o i n t i n time, u t i l i z i n g t h a t pressure. 

You've probably heard the p r i o r testimony on 

modified m a t e r i a l balance, how t h a t can be u t i l i z e d t o 

e s s e n t i a l l y — a t a given pressure and a given recovery 

f a c t o r , you can e i t h e r use — excuse me, a t a given 

pressure or a given production, cumulative p r o d u c t i o n t o 

date, you can use one t o c a l c u l a t e the other. 

I n t h i s case, u t i l i z i n g a pressure I could 

c a l c u l a t e an estimated recovery t o date a t t h a t p o i n t i n 

time and then back out a percent recovery t o date. 

A couple t h i n g s t h a t I ' d l i k e t o demonstrate 

here. 

I f you look a t the f i r s t w e l l , the Seymour 2A, 

there's t h r e e zones t h a t I ' d l i k e t o p o i n t out. The top 

two zones, one a t 10-foot thickness and one a t 7-foot 

t h i c k n e s s , and then the bottom zone a t 21 f e e t t h i c k , are 

a t , you know, an average of roughly 650 pounds. The 

recovery percent i n those areas, i f you average i t out, i s 

probably about 2 5 percent. That's 3 8 f e e t of coal i n t h a t 
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w e l l t h a t ' s e s s e n t i a l l y very, very poo r l y depleted. That's 

a good example of an area where we'd probably jump on the 

op p o r t u n i t y t o d r i l l an i n f i l l w e l l and t r y t o deplete some 

of those coals. 

COMMISSIONER BAILEY: When was t h a t w e l l 

completed i n the F r u i t l a n d ? 

THE WITNESS: The Seymour 2A was a c t u a l l y not a 

F r u i t l a n d Coal w e l l . I t was a P- — I t was a Mesaverde 

o r i g i n a l w e l l . I t ' s probably 25 t o 30 years o l d . I'm not 

sure, t h i s might be poss i b l y what you're asking. We ensure 

through bond logs, through cement bond logs, t h a t we are 

not g e t t i n g communication behind pipe, which i s a very 

important c o n s i d e r a t i o n , so t h a t e s s e n t i a l l y the data t h a t 

you're t a k i n g i s t r u l y i s o l a t e d and t h a t you're not having 

communication behind pipe i n those zones. 

COMMISSIONER BAILEY: No, my question more goes 

t o the f a c t t h a t B u r l i n g t o n i n i t s previous i n c a r n a t i o n s as 

Meridian and El Paso had q u i t e a b i t of l e a r n i n g on how 

best t o d r i l l and complete the F r u i t l a n d Coal w e l l s — 

THE WITNESS: Uh-huh. 

COMMISSIONER BAILEY: — from open-hole t o — and 

c a v i t a t i o n — 

THE WITNESS: Uh-huh. 

COMMISSIONER BAILEY: — t o cased hole. So those 

previous techniques may have an e f f e c t on the recovery 
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f a c t o r f o r a w e l l t h a t was completed 3 0 years ago? 

THE WITNESS: I understand. That's a very good 

question, very appropriate. I bel i e v e the answer t o t h a t 

would be, the surrounding w e l l s i n t h a t area were c a v i t y -

completed w i t h the best technology t h a t we have a v a i l a b l e 

t o produce those w e l l s . The — speaking of the o f f s e t 

w e l l s . Those have been on production f o r approximately 15 

years, and t h e r e f o r e i f you t r a n s l a t e over t o the Seymour 

Number 2A i t has e s s e n t i a l l y — the layers t h a t i n t e r s e c t 

the Seymour 2A have been e f f e c t i v e l y , t o the best of our 

a b i l i t y , s t i m u l a t e d i n the a c t u a l producing w e l l s t h a t are 

o f f s e t t o the Seymour. 

The next w e l l t h a t I ' d l i k e t o c a l l your 

a t t e n t i o n t o i s the middle w e l l , the UTE 17 POW. That i s a 

Colorado w e l l i n the h i g h - p r o d u c t i v i t y area. The very 

bottom zone i s approximately 1 f o o t t h i c k , based upon the 

lo g t h a t we had a v a i l a b l e , and t h a t ' s a t a measured 

pressure of 105 pounds, which, based upon my c a l c u l a t i o n s , 

shows a 78-percent recovery at t h a t p o i n t . 

This demonstrates t h a t the t h i n l a y e r s can be 

pro d u c t i v e . I'm not saying t h a t every s i n g l e 1 - f o o t - t h i c k 

or 2 - f o o t - t h i c k zone t h a t y o u ' l l encounter w i l l be able t o 

be so p r o l i f i c t h a t i n 15 years y o u ' l l get 80 percent of 

the gas out. However, I'm saying t h a t s t a t i s t i c a l l y 

t here's a very v a l i d o p p o r t u n i t y f o r t h a t t o occur. 
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The l a s t one t h a t I ' d l i k e t o p o i n t out i s the 

UTE POW Number 1, which i s the l a s t zone. Here a t 

e s s e n t i a l l y an i n f i l l - w e l l l o c a t i o n you have a 6 - f o o t - t h i c k 

zone t h a t ' s s t i l l a t 1100 pounds pressure. At t h a t 

c a l c u l a t i o n , i t ' s only about 10-percent depleted. 

One t h i n g t o p o i n t out i s t h a t these numbers, i f 

you u t i l i z e the percent-recovered or percent-depleted 

numbers from the B u r l i n g t o n data here, they won't match up 

one t o one i f you u t i l i z e the same i n f o r m a t i o n and how 

Devon had done i t . 

The methodology i s i d e n t i c a l , however the 

Langmuir parameters, i n p a r t i c u l a r the Langmuir pressure 

t h a t we had u t i l i z e d i n a dispersed basis f o r a l l of the 

F r u i t l a n d Coal, are d i f f e r e n t than the Langmuir pressures 

t h a t Devon had u t i l i z e d i n s p e c i f i c t o the NEBU U n i t . 

Their data was NEBU-specific, and our data i s more or less 

s p e c i f i c t o the e n t i r e h i g h - p r o d u c t i v i t y area. I t ' s j u s t a 

— i n case you go back and t r y t o , you know, one o f f , how 

come Devon's data or t h e i r recovery percents are s l i g h t l y 

d i f f e r e n t than the in f o r m a t i o n demonstrated by Burlington? 

That's the reason behind i t . I t h i n k they're both r e l e v a n t 

assumptions. 

Without going i n t o i n f i n i t e d e t a i l , the t e s t i n g 

r e s u l t s are continued here, again repeating t h a t the 3 6-

and-6 area i s an extremely p r o l i f i c area, shows the same 
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t h i n g s t h a t we have — had done before. You've got some — 

They're v e r t i c a l l y heterogeneous, you've got d i f f e r e n t i a l 

d e p l e t i o n o c c u r r i n g , the coal i s not being drained 

e f f i c i e n t l y , you have t h i c k zones t h a t are a t higher 

pressures, and t h a t your t h i n layers can be p r o d u c t i v e . 

Just one item t h a t I ' d p o i n t out. The very 

bottom w e l l , the 36-and-6 POW Number 2, has a 7 - f o o t - t h i c k 

zone t h a t ' s s t i l l a t 1155 pounds. My c a l c u l a t i o n shows 

t h a t t h a t w e l l i s only 9-percent depleted i n t h a t l a y e r . 

And i f you t h i n k about how much gas i s contained i n a 7-

f o o t - t h i c k zone, i t ' s several BCF of gas, j u s t i n t h a t 

zone. 

So i f a l l you d i d — I'm not suggesting t h i s 

would happen, but i f t h a t ' s the only zone t h a t you were 

able t o get, you can s t i l l regard large amounts of 

incremental gas. 

The other item p o s s i b l y t o demonstrate here i s , 

you've seen several examples of very t h i c k zones, 40 f o o t 

t h i c k , 3 0 f o o t t h i c k . Those were lumped together because 

we were not able t o mechanically i s o l a t e some of those 

zones i n the l a t e r pressure t e s t i n g . There's a c e r t a i n , 

oh, push and shove, when i t comes t o the d r i l l i n g 

department being able t o s t i c k s i x separate bridge plugs 

and gauges i n the w e l l s , so you're somewhat l i m i t e d by your 

a b i l i t y t o put the gauges i n and get them out. 
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I n a d d i t i o n , based upon some of the completion 

techniques i n these e x i s t i n g w e l l s , some of those l a y e r s 

are broken up. You have some separation between those 

l a y e r s , but you're not able t o mechanically put a bridge 

plug and gauges i n between them t o i s o l a t e them. 

P o t e n t i a l l y the rambling, what I'm saying, i n a 

sho r t v e r s i o n , i s t h a t you have shown up here maybe a 40-

f o o t - t h i c k s e c t i o n t h a t ' s broken up i n t o a v a r i e t y o f 

d i f f e r e n t coal packages t h a t i n a l l l i k e l i h o o d what we're 

demonstrating here i s the lowest pressure f o r a l l those 

zone. We're representing i t as a s i n g l e pressure f o r those 

zones, but i n a l l l i k e l i h o o d the zones t h a t are not able t o 

be mechanically i s o l a t e d , some of those zones would be a t 

higher pressure than what we're demonstrating here. 

Q. (By Mr. Ke l l a h i n ) You mentioned i n your 

i n t r o d u c t i o n t h a t there were m u l t i p l e methods f o r 

e s t i m a t i n g recoveries. 

A. Yes, there are. 

Q. Can you take us through some of the choices? 

A. C e r t a i n l y . I ' d l i k e t o present three 

methodologies f o r incremental recovery i n the h i g h -

p r o d u c t i v i t y area. 

The f i r s t one i s j u s t data management, and I 

t h i n k as an engineer the f i r s t t h i n g t h a t you need t o do 

when you o b t a i n data i s j u s t k i n d of s i t back and t h i n k 
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about i t a l i t t l e b i t , make some observations on the data 

w i t h o u t t r y i n g t o do a l o t of in-depth, h i g h - l e v e l 

engineering an a l y s i s on i t . I f you don't have a good idea 

of what's going on j u s t by g e t t i n g a f e e l f o r the data, I 

t h i n k you may be b i a s i n g y o u r s e l f . So t h a t was the 

o r i g i n a l approach. 

The second approach i s what's termed a modified 

m a t e r i a l balance, which i s a proven technique t h a t you can 

u t i l i z e of pressure and cumulative recovery t o date t o 

estimate what your f u t u r e c o n d i t i o n s w i l l be, i f you're 

able t o lower pressure through time. 

The l a s t and perhaps less t e c h n i c a l but p o s s i b l y 

the most appropriate recovery-estimate method i s what I've 

termed r e s e r v o i r d e s c r i p t i o n , and i t goes back t o t h a t 

cartoon t h a t I i n d i c a t e d before. And e s s e n t i a l l y what I'm 

t r y i n g t o do i s c a l l out those four d i f f e r e n t areas — an 

i s o l a t e d zone, a zone t h a t ' s not e f f e c t i v e l y i n t e r s e c t e d or 

i n t e r s e c t e d by only one w e l l and then pinches out, a 

homogeneous zone t h a t ' s l a t e r a l l y continuous, and a zone or 

areas of p e r m e a b i l i t y r e s t r i c t i o n — and t r y t o assign some 

incremental recoveries t o each of those f o u r d i f f e r e n t 

t h i n g s t h a t we're faced w i t h and then e s s e n t i a l l y sum them 

and k i n d of see where you land a t t h a t p o i n t . 

Q. Okay. 

A. The f i r s t methodology t h a t I ' d l i k e t o intro d u c e 
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i s again c a l l e d the data management method. And given the 

f a c t t h a t u t i l i z i n g the Devon data, h o p e f u l l y w i t h t h e i r 

permission — I bel i e v e Gary gave me h i s permission, Mr. 

Kump — we're — I f you look a t the 12 la y e r t e s t s t h a t we 

have, about nine of them are i n approximate i n f i l l 

l o c a t i o n s . I f you look a t t h a t data, e i g h t of those nine 

w e l l s — and t h a t ' s 89 percent — have a t l e a s t one zone 

t h a t ' s less than 35-percent depleted. And you can make 

t h a t c u t o f f i n several d i f f e r e n t ways, but I t h i n k t h i s i s 

p o t e n t i a l l y one of the more compelling areas. 

I f you look a t each of those i n d i v i d u a l w e l l s , of 

those e i g h t w e l l s , and you added up a l l of the thickness 

t h a t has less — depleted less than 35 percent, you come up 

w i t h 142 f e e t of coal. I f you d i v i d e t h a t by nine you get 

approximately 16 f e e t of nondepleted coal i n every w e l l . 

So e s s e n t i a l l y what t h i s methodology i s 

suggesting i s t h a t i f you go out and d r i l l an i n f i l l w e l l , 

you're going t o i n t e r s e c t 16 f e e t of coal t h a t has an 

average recovery f a c t o r of less than 2 3 percent. I f you do 

a thickness-weighted average, those zones have less than 23 

percent of recovery f a c t o r t o date, and t h a t ' s a f t e r about 

15 years of production. 

I f you — 

CHAIRMAN WROTENBERY: Sorry about t h a t . 

THE WITNESS: That's a l l r i g h t , thank you. I 
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needed the break. 

I f you can match the recovery f a c t o r t o date — 

and t h i s i s not the estimated u l t i m a t e recovery, t h i s i s 

j u s t , you know, i f you can get 23 percent more gas out of 

j u s t t h i s zone, these 142 f e e t or 16 f e e t per w e l l , y o u ' l l 

make a t o t a l of about 10.6 BCF of gas, which i s a rough 

e q u i v a l e n t of 1.2 BCF of gas per w e l l or 1200 m i l l i o n 

standard cubic f e e t of gas per w e l l . That's going on the 

assumption t h a t your recovery, once upon d r i l l i n g — or 

your l i f e upon d r i l l i n g the i n f i l l w e l l w i l l be about 15 

years, which i s about how much production we've had t o 

date. 

Taking the f a c t t h a t there's approximately 400 

i n f i l l w e l l l o c a t i o n s i n the h i g h - p r o d u c t i v i t y area, j u s t 

simple math of 400 w e l l s and 1.2 BCF of gas per w e l l , j u s t 

from these zones alone you could conceptually make 480 BCF 

of gas, j u s t from these zones. 

The second methodology, or excuse me, the second 

p o r t i o n of the data management method j u s t looks a t these 

i s o l a t e d zones. And I t h i n k t h i s i n p a r t i c u l a r i s a very, 

very conservative estimate, but again I'm not t r y i n g t o 

bias myself other than speaking s t r i c t l y t o the data t h a t 

we had gathered from these w e l l s , and t h a t — t h i s i n 

p a r t i c u l a r i s one of the Devon w e l l s , i s one of the nine 

w e l l s t h a t — or plus or minus an i n f i l l l o c a t i o n , has a t 
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l e a s t one zone t h a t ' s not depleted. I t h i n k Mr. Kump's 

testimony i n d i c a t e d t h a t those zones were a t 2-percent 

d e p l e t i o n , which i s e s s e n t i a l l y nothing. I f you d i v i d e — 

and t h a t was a 5 - f o o t - t h i c k s e c t i o n and a 7 - f o o t - t h i c k 

s e c t i o n , f o r a t o t a l of 12. 

I f you d i v i d e t h a t out and you assume, you know, 

1 1/3 f e e t of coal — and normally I wouldn't go t o t h a t 

type of d e t a i l and take t h a t somewhat leap of f a i t h , but 

we've got 12 f e e t and we've got nine w e l l s , so i t ' s 1 1/3 

f e e t of c o a l . 

I f you make t h a t assumption t h a t t h a t i s o l a t e d 

zone i s a t 160 acres — you're going t o f i n d zones t h a t are 

l a r g e r than t h a t , y o u ' l l f i n d some zones t h a t are smaller 

— but i f you assume t h a t i t ' s 160 acres and then you apply 

a 50-percent recovery f a c t o r t o t h i s coal s e c t i o n , t h a t you 

would come up w i t h an incremental recovery on a 12-foot 

coal of 1 BCF t o t a l , or d i v i d e d by nine would g i v e you 

about 100 m i l l i o n standard cubic f e e t per w e l l . 

And then t r a n s l a t i n g t h a t , i f you get 100 m i l l i o n 

per w e l l , you've got fou r w e l l s , you'd get an a d d i t i o n a l 40 

BCF from these w e l l s alone — excuse me, from these zones 

alone. 

And although t h i s i s somewhat of a q u a l i t a t i v e 

look a t i t , I t h i n k i t ' s important again t o repeat t h a t 

when you gather data the f i r s t t h i n g t h a t you should do i s 

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 

254 

take a look a t i t and j u s t see what types of t h i n g s s t i c k 

out, w i t h o u t t r y i n g t o apply, oh, very, very d e t a i l e d , 

singular-answer recovery f a c t o r s or a n a l y s i s i n here. And 

t h i s was k i n d of a step back and see what we have. 

I n summary, the data management method of unique 

recovery, j u s t i n these zones, would give you approximately 

a h a l f of a TCF incremental recovery. 

Q. (By Mr. K e l l a h i n ) Let's move t o the modified 

m a t e r i a l balance p r e s e n t a t i o n . 

A. This i s a more complicated approach t o d e s c r i b i n g 

t h i s . However, I've t r i e d t o again develop i t i n k i n d of a 

stepwise approach so t h a t i t ' s more or less understandable. 

F i r s t of a l l , j u s t t o introduce, m a t e r i a l balance 

i s a proven pressure- and production-based method f o r 

p r e d i c t i n g f u t u r e c o n d i t i o n s . E s s e n t i a l l y you match what's 

going on now, and then based upon what you t h i n k i s going 

t o occur i n the f u t u r e , you can estimate how much recovery 

y o u ' l l get or where your abandonment pressure w i l l be. 

And I've quoted an extremely good paper w r i t t e n 

by two gentlemen, "A P r a c t i c a l Approach t o Coalbed Methane 

Reserve P r e d i c t i o n Using Modified M a t e r i a l Balance 

Technique", and i t ' s widely used across the i n d u s t r y f o r 

recovery techniques — excuse me, f o r recovery e s t i m a t i o n s . 

And without p o t e n t i a l l y l o o k i n g a t the s l i d e , 

r e a l l y what I d i d was, I looked at the o f f s e t w e l l s t o the 
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l a y e r pressure t e s t i n g , and I t r i e d t o b u i l d a Frankenstein 

w e l l . 

I f I took — i f I d i d thickness-weighted average 

p r o p e r t i e s of thickness, density and these Langmuir 

parameters, gas content i n p a r t i c u l a r , what does the 

average o f f s e t w e l l look l i k e t o these layered pressure 

t e s t s ? And t h a t was the basis f o r t h i s a n a l y s i s . 

I u t i l i z e d 46 w e l l s t o perform t h i s a n a l y s i s over 

the 12 w e l l s and came out w i t h an estimated u l t i m a t e 

recovery of 11.5 BCF. I f you look at — and Devon again 

was very good about submitting very t i m e l y data and 

i n f o r m a t i o n , both on the pressure and on t h e i r d e c l i n e 

curve a n a l y s i s f o r t h e i r recovery estimates on t h e i r o f f s e t 

w e l l s . So we had a very good po p u l a t i o n of w e l l s 

surrounding our layered pressure t e s t s . 

Once t h a t i s done and you have t h i s — oh, I c a l l 

i t a Frankenstein w e l l , i t ' s probably not a very 

t e c h n i c a l l y c o r r e c t term, you can impose — based upon the 

EUR of t h a t w e l l you can back-calculate what pressure you 

are a t abandonment c o n d i t i o n s . And t h i s w i l l become 

apparent i n the next two s l i d e s . 

Here's the w e l l as i t looks. On average, f o r the 

average o f f s e t w e l l i n here, t a k i n g the layered pressure 

t e s t w e l l s , averaging t h e i r p r o p e r t i e s , you're going t o 

have an average of about 60 f o o t of c o a l . I t ' s broken up 
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i n t o d i f f e r e n t l a y e r s , but i n t h i s approach they're 

combined t o a s i n g l e l a y e r . Your gas i n place i s 

approximately 2 0 BCF and your de n s i t y i s 1.5 grams per cc. 

Those are the types of p r o p e r t i e s , the t h i c k n e s s , 

your d e n s i t y and your gas content, are the p r o p e r t i e s t h a t 

go i n t o c a l c u l a t i n g the o r i g i n a l gas i n place, again v i a 

the same equation t h a t you've seen i n p r i o r testimony. 

And t h i s i s where i t gets a l i t t l e b i t 

complicated, but again i t ' s a very appropriate approach. 

P o t e n t i a l l y answering a question t h a t I'm sure Dr. Lee i s 

going t o pose t o me, t h i s i s an approach where you're 

c o n s o l i d a t i n g a l l of the layers i n t o a s i n g l e l a y e r . So i n 

t h a t p a r t i c u l a r methodology i t i s somewhat flawed. 

However, I would suggest t h a t doing a weighted 

average of each of the layers reduces the amount of 

u n c e r t a i n t y t h a t you have when making a composite l a y e r . 

E s s e n t i a l l y we have separate pressures, separate d e n s i t i e s , 

separate gas contents from each of these l a y e r s , and those 

are a l l averaged t o b u i l d t h i s one composite model. 

I n a d d i t i o n t o t h a t , I have b u i l t more 

complicated models than t h i s s i n g l e - l a y e r model. However, 

i t ' s very d i f f i c u l t t o describe a two- or t h r e e - or f o u r -

l a y e r modified m a t e r i a l balance on a s i n g l e s l i d e . And the 

problem w i t h t h a t i s , the more layers t h a t you break up, 

the less t h a t you're able t o come t o a unique s o l u t i o n . 
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There are ways t o get around t h a t , but i f you have f o u r 

d i f f e r e n t l a y e r s and you're t r y i n g t o make an assumption of 

pressure r e d u c t i o n i n t h i s layer and pressure r e d u c t i o n i n 

t h a t l a y e r and how much gas has been produced from t h i s 

l a y e r or t h a t l a y e r , i t becomes i n f i n i t e l y more confusing 

t o describe, and you do not come up w i t h a unique s o l u t i o n . 

I n t h i s p a r t i c u l a r example, by s i m p l i f y i n g i t i n 

what I f e e l i s a reasonable approach t o a s i n g l e composite 

system, you are able t o introduce a unique s o l u t i o n , again 

buying i n t o the assumptions t h a t were made. 

A l l t h a t being s a i d , what you do w i t h t h i s graph 

i s t h a t I've introduced — my apologies — t h a t the average 

w e l l , average o f f s e t w e l l w i l l produce about 11.5 BCF a t 

i t s abandonment c o n d i t i o n s . 

I f you read over t o the l e f t — and you have t o 

do t h i s equation of P over P plus Langmuir pressure t o back 

out what the a c t u a l pressure would be — based upon t h i s , 

the average abandonment pressure i n a 60-foot t h i c k l a y e r 

would be 248 pounds. That's the summation of a l l those 

la y e r s put together. C l e a r l y what y o u ' l l have i s some 

zones a t lower pressure, some zones a t much higher 

pressure. But on average, your average abandonment 

pressure on a thickness-weighted basis would be 248 pounds. 

Taking t h i s , again, at 248 pounds, the s t a r t i n g 

p o i n t — 
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COMMISSIONER LEE: W i l l you go back t o — So how 

you decide t h a t 11 i s your abandonment? 

THE WITNESS: That was on d e c l i n e curve a n a l y s i s 

of the 46 o f f s e t w e l l s t o the layered pressure t e s t i n g 

w e l l s . I f you took an average of the — 

COMMISSIONER LEE: Decline curve a n a l y s i s , you 

are going t o — Decline curve a n a l y s i s , then, you p o i n t a t 

what? Decline curve analysis you are going t o p o i n t a t the 

time, r i g h t ? 

THE WITNESS: I t ' s a r a t e - t i m e , t h a t ' s c o r r e c t . 

COMMISSIONER LEE: I t ' s a r a t e - t i m e . So what's 

the r a t e of your c u t o f f rate? 

THE WITNESS: The B u r l i n g t o n w e l l s u t i l i z e d a 72-

MCF-a-day c u t o f f r a t e . So e s s e n t i a l l y you're g i v i n g i t 

about as much gas as you can. That's — As you've 

i n d i c a t e d before, t h a t ' s an o p e r a t i o n a l c o n s i d e r a t i o n , k i n d 

of a break-even p o i n t f o r having a pumping u n i t or 

compressor or — you know, you go much below t h a t and you 

can't j u s t i f y producing t h a t w e l l . 

COMMISSIONER LEE: Okay. 

THE WITNESS: But there's a very l i t t l e — very 

small amount of reserves t h a t y o u ' l l recover below 72 MCF a 

day. 

COMMISSIONER LEE: Do you have the w e l l s — 10 

inst e a d of 72 i n the area? 
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THE WITNESS: Could you repeat t h a t , please? 

COMMISSIONER LEE: You say 72, r i g h t ? 

THE WITNESS: 72 — 

COMMISSIONER LEE: So i t ' s — 

THE WITNESS: — MCF a day. 

COMMISSIONER LEE: — your company's decision? 

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

COMMISSIONER LEE: Thank you. 

THE WITNESS: The way t h a t t h i s graph works here 

— and i f you show from t h i s modified m a t e r i a l balance, you 

begin a t a pressure of 248 pounds, how much incremental gas 

could we get out of t h i s 6 0 - f o o t - t h i c k zone i f we lower the 

abandonment pressure? So as the blue curve w i l l i n d i c a t e , 

i t s t a r t s a t 248 pounds. So i f you don't reduce the 

pressure, you read over t o the l e f t and you do not get any 

gas. 

Every p . s . i . of pressure r e d u c t i o n t h a t you're 

able t o lower, i f you read over t o the l e f t , t h a t w i l l 

i n d i c a t e the amount of gas t h a t you w i l l produce through 

i n f i l l d r i l l i n g . 

I n t h i s p a r t i c u l a r example, what I've i n d i c a t e d 

i s a 25-percent r e d u c t i o n from 248 t o 186 pounds, and again 

t h i s i s a — your layers t h a t are a t 12 0 pounds a t 

abandonment w i l l now be reduced, you know, 68 pounds. 

However, your w e l l s a t 320-acre spacing t h a t are, say, 1000 
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pounds a t abandonment, i f you i n f i l l d r i l l those, they may 

drop from 100) t o 500 or 300 or something, and there's no 

s i n g l e way t o approximate t h a t . But on a gross basis, i f 

you look a t i t — i f you're able t o reduce the abandonment 

pressure 2 5 percent from 18 6 pounds — or excuse me, from 

248 pounds t o 186 pounds, you make about 1.5 BCF of 

incremental gas per w e l l . 

The f i n a l methodology, and one t h a t again helps 

me k i n d of v i s u a l i z e what's going on here, i s going t o be 

repeated by i n t r o d u c i n g t h i s cartoon. I t ' s the recovery 

estimate method c a l l e d the r e s e r v o i r d e s c r i p t i o n , and i t 

w i l l e s s e n t i a l l y walk you through each of the i n d i v i d u a l 

components t h a t we have, an i s o l a t e d zone, an i n e f f e c t i v e l y 

i n t e r s e c t e d zone, a t h i c k homogeneous zone, and what types 

of p e r m e a b i l i t y r e s t r i c t i o n s t h a t we may encounter i n the 

r e s e r v o i r . 

And t h i s i s again, I ' l l repeat, somewhat of a 

s i m p l i s t i c view. But you know, i f you apply reasonable 

estimates t o these recoveries what y o u ' l l f i n d i s , when you 

add them a l l i t s t i l l comes out w i t h a very b i g number. 

I've t r i e d t o i n d i c a t e a schematic a t the bottom 

p o r t i o n of each of these s l i d e s so t h a t you can k i n d of 

r e i t e r a t e what p a r t of t h a t cartoon I'm speaking t o . 

I n t h i s case what we're t a l k i n g about i s a 

l a t e r a l l y continuous t h i c k zone t h a t ' s p e r f e c t l y 
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homogeneous. This does not a c t u a l l y t r u t h f u l l y e x i s t i n 

the r e s e r v o i r , but c l e a r l y t h i s would be a s i g n i f i c a n t l y 

conservative estimate i f you made these assumptions. 

I f a 10-p.s.i. drop i n average r e s e r v o i r pressure 

i s achievable i n these p r o l i f i c zones, t h a t would r e s u l t i n 

the l i b e r a t i o n of 260 m i l l i o n standard cubic f e e t per w e l l . 

And as Mr. Kump had i n d i c a t e d on h i s m a t e r i a l balance, i t 

went from approximately 110 t o 90 pounds r e d u c t i o n i n 

pressure, or a 2 0-p.s.i. drop. This suggests, as an 

example, t h a t a 10-pound drop i n average r e s e r v o i r pressure 

i s achievable i n these p r o l i f i c zones. 

Moving up the w e l l t o a p e r m e a b i l i t y r e s t r i c t i o n 

— and again I would suggest t h a t t h i s i s a conservative 

estimate, t h a t p o t e n t i a l l y 10-percent of net pay i s 

r e s t r i c t e d j u s t over an extent of 160 acres. So i f you 

have a 5 0 - f o o t - t h i c k zone, f i v e f e e t of coal i s r e s t r i c t e d 

on 160 acres. That has an OGIP, 5 f o o t t h i c k a t 160 acres, 

of 800 m i l l i o n standard cubic f e e t of gas. I f you're able 

t o i n t e r s e c t t h a t e f f e c t i v e l y and get a recovery f a c t o r of 

50 percent, you make another 400 m i l l i o n standard cubic 

f e e t of gas j u s t from those zones t h a t are e s s e n t i a l l y 

r e s t r i c t e d i n t h e r e . And those r e s t r i c t i o n s , t o repeat, 

can be a f a u l t i n g , p e r m e a b i l i t y r e s t r i c t i o n s or b a f f l e s , 

you know, by creeks or streams or something t h a t a 

g e o l o g i s t would probably be much more e f f i c i e n t i n 
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d e s c r i b i n g . 

This i n e f f e c t i v e spacing, taken d i r e c t l y from the 

testimony of Mr. Pippin where he approximated t h a t 50 

percent of the h i g h - p r o d u c t i v i t y w e l l s w i l l have a zone 

t h a t i n t e r s e c t s only one 32 0-acre w e l l . He introduced 

testimony t h a t those thicknesses are g e n e r a l l y between 2 

f e e t and 10 f e e t , t a k i n g an average of 6 f e e t and then 

backing up t o my modified m a t e r i a l balance and making the 

assumption t h a t a t abandonment t h i s average r e s e r v o i r 

pressure i s 248 pounds. 

I f you can reduce i t t o 18 6 pounds i t gives you a 

l i t t l e b i t more gas, not much. But again, you know, t h i s 

zone has been i n t e r s e c t e d by an e x i s t i n g w e l l . I t ' s 

reasonably good p e r m e a b i l i t y . And, you know, you can't 

expect t o get a ton more gas out because i t ' s e s s e n t i a l l y 

p i n c h i n g out j u s t on the other side of your i n f i l l w e l l . 

However, you do get incremental gas. 

And the l a s t one i s e s s e n t i a l l y a r e p e t i t i o n of 

what was shown p r e v i o u s l y where you have — one of your 

nine w e l l s has an i s o l a t e d zone, and w i t h o u t going through 

the d e t a i l , i n summary y o u ' l l come out w i t h an a d d i t i o n a l 

100 m i l l i o n standard cubic f e e t of gas from these types of 

zones. 

Would you l i k e me t o proceed t o the summary 

s l i d e s , Mr. Kellahin? 
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Q. (By Mr. K e l l a h i n ) Let's do t h a t , and then I 

would suggest we could take a short break and then f i n i s h 

up w i t h the l o w - p r o d u c t i v i t y area. 

A. This i s a summary of the l a s t method t h a t I 

i n d i c a t e d . And again, the cartoons located t o the r i g h t of 

the numerics w i l l i n d i c a t e s p e c i f i c a l l y what zone I'm 

t a l k i n g about. But i n summary, when you add up a l l these 

to g e t h e r , you're coming t o the conclusion t h a t about 800 

m i l l i o n standard cubic f e e t of gas can be recovered on a 

p e r - w e l l basis throughout the h i g h - p r o d u c t i v i t y area. 

Moving t o the f i n a l numeric summary, i f you look 

a t the th r e e d i f f e r e n t methodologies t h a t were employed, 

the modified m a t e r i a l balance, the data management and the 

r e s e r v o i r d e s c r i p t i o n , i n the middle column on a p e r - w e l l 

basis i t i n d i c a t e s the amount of gas t h a t y o u ' l l be able t o 

recover, incremental gas. And on the r i g h t - h a n d , the 

righ t m o s t column suggests the t o t a l amount of gas t h a t you 

would be able t o recover i n the h i g h - p r o d u c t i v i t y area 

through i n f i l l d r i l l i n g . 

The summary i s plus or minus h a l f of a TCF, i n my 

e s t i m a t i o n . 

The f i n a l conclusions are t h i n g s t h a t I've been 

disc u s s i n g . We do have new data and a n a l y s i s t h a t has been 

performed since the J u l y , 2002, hearing. The data, I f e e l , 

i s very t r a n s f e r a b l e across the h i g h - p r o d u c t i v i t y area. 
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We've incorporated both B u r l i n g t o n data and Devon data 

throughout t h a t , and I've introduced three methodologies t o 

p r e d i c t a d d i t i o n a l recovery. 

The summary i s r e a l l y t h a t under c u r r e n t 

development we're not adequately d r a i n i n g the reserves i n 

the h i g h - p r o d u c t i v i t y area of the c o a l . And again, j u s t t o 

repeat my summary of approximately 3 00 t o 600 BCF of 

incremental gas w i l l be recovered i n the New Mexico p o r t i o n 

of the F r u i t l a n d Coal through i n f i l l d r i l l i n g . 

MR. KELLAHIN: Can we take a break? 

CHAIRMAN WROTENBERY: Sounds good. Let's take 

about a — We'll break t i l l 25 of. 

(Thereupon, a recess was taken a t 10:20 a.m.) 

(The f o l l o w i n g proceedings had a t 10:35 a.m.) 

CHAIRMAN WROTENBERY: Okay, we can go on again. 

Q. (By Mr. Ke l l a h i n ) Dr. Balmer, l e t ' s make a 

t r a n s i t i o n now and have you give us a shor t summary of the 

study work t h a t B u r l i n g t o n conducted i n the low-

p r o d u c t i v i t y area. You have a PowerPoint p r e s e n t a t i o n t h a t 

we can observe, and the hard copies of t h a t p r e s e n t a t i o n 

are behind E x h i b i t Tab 14. 

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

Q. Some of t h i s has got a l i t t l e geologic data 

i n v o l v e d i n i t , and so I'm going t o l e t you be a g e o l o g i s t 

f o r a few minutes. 
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A. Okay. 

Q. But i f you get uncomfortable w i t h t h a t , I want 

you t o recognize t h a t Mr. Thibodeaux has not l e f t f o r 

Hawaii y e t . 

(Laughter) 

Q. While he's p h y s i c a l l y here, mentally he may be 

gone, so w i t h some degree of caution w e ' l l defer those 

questions t o him. 

A. I t won't be the l a s t time h e ' l l b a i l me out, 

t h a t ' s f o r sure. 

Q. Let's go. 

A. Okay. I'd l i k e t o j u s t give you a b r i e f summary 

of the l o w - p r o d u c t i v i t y area. There's been a l a r g e amount 

of testimony p r e v i o u s l y introduced i n the J u l y of 2002 

hearing. The remainder of t h a t testimony can be seen 

behind E x h i b i t Tab 16. What I'm going t o i n t r o d u c e i s j u s t 

e s s e n t i a l l y a summary t h a t w i l l h i g h l i g h t the primary 

p o i n t s t h a t B u r l i n g t o n would l i k e t o make, t h a t lead t o the 

conclusion t h a t i n f i l l d r i l l i n g i s r e q u i r e d i n the low-

p r o d u c t i v i t y area. 

As Mr. Thibodeaux had p r e v i o u s l y t e s t i f i e d , the 

l o w - p r o d u c t i v i t y - a r e a p i l o t t e s t i n g was performed i n areas 

t h a t were s p e c i f i c a l l y chosen t o encompass a l l nine of the 

genetic coal packages t h a t he was able t o map. 

Approximately 7500 d i g i t a l d e n s i t y logs were 
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u t i l i z e d t o create a coverage of over 100 townships, so we 

r e a l l y f e e l l i k e we have a very good geologic 

understanding, a t l e a s t from those p o i n t s , i n a r e g i o n a l 

s e t t i n g . 

The p i l o t w e l l s were d r i l l e d i n areas t h a t were 

comprised of l o w - p r o d u c t i v i t y areas, medium-productivity 

areas and h i g h - p r o d u c t i v i t y areas, r e l a t i v e t o the o v e r a l l 

l o w - p r o d u c t i v i t y area. That might sound k i n d of confusing, 

so — I t i s t o me. Let me step back. 

The low r a t e s i s perhaps a b e t t e r -- l o w - r a t e , 

medium-rate and h i g h - r a t e i s probably a b e t t e r d e s c r i p t i o n . 

And e s s e n t i a l l y what we t r i e d t o do w i t h the f i v e w e l l s 

t h a t are i n d i c a t e d again, i f I could d i r e c t your a t t e n t i o n 

t o the map here, the Davis w e l l , the l o w - p r o d u c t i v i t y - a r e a 

w e l l , the Turner w e l l , the Huerfano, the 28-and-6 and the 

28-and-5, and as you can see from t h i s cumulative recovery 

map, they are r e p r e s e n t a t i v e of the d i f f e r e n t q u a l i t y of 

w e l l s t h a t we have i n these areas. The l i g h t e r — l i g h t 

blue c o l o r s i n d i c a t i n g a poorer area of recovery, the areas 

i n the LPA t h a t go more towards the green and then i n t o the 

pink are r e p r e s e n t a t i v e of the more p r o l i f i c low-

p r o d u c t i v i t y - a r e a w e l l s . 

I t 1 s important t o note t h a t when I go through 

these — p r i m a r i l y the layered pressure t e s t s t h a t we've 

taken on i s o l a t e d zones, t h a t there's a s i g n i f i c a n t amount 
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of those zones t h a t are a t or near o r i g i n a l r e s e r v o i r 

pressure, i n d i c a t i n g t h a t d e p l e t i o n has not occurred i n 

those l o c a t i o n s . 

And e s s e n t i a l l y what t h a t does i s , i t confirms 

the a n a l y s i s t h a t we've done on comparing the d e c l i n e curve 

a n a l y s i s from a large subset of w e l l s , close t o 1300 w e l l s , 

d i v i d i n g t h a t by the o r i g i n a l gas-in-place c a l c u l a t i o n and 

coming t o the c a l c u l a t e d estimate t h a t only 18 percent of 

the gas t h a t ' s i n place i s going t o be e f f e c t i v e l y 

recovered i n the l o w - p r o d u c t i v i t y area, which means 82 

percent of the gas i n place w i l l remain i n the low-

p r o d u c t i v i t y area under cur r e n t spacing — excuse me, under 

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

I t ' s a very b r i e f p r e s e n t a t i o n . I ' l l t a l k a 

l i t t l e b i t about, you know, i n t r o d u c i n g the end f i r s t , and 

then coming back w i t h o r i g i n a l - g a s - i n - p l a c e and recovery-

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

pressure t e s t r e s u l t s from the p i l o t program, and then I ' l l 

f i n i s h w i t h e s s e n t i a l l y the same summary and conclusions. 

Repeating once again t h a t there's a l o t more 

i n f o r m a t i o n behind E x h i b i t Tab 16, but the conclusions of 

a l l the work are c l e a r t h a t the c u r r e n t w e l l d e n s i t y i n the 

UPE p o r t i o n of the pool — B u r l i n g t o n terminology i s 

"underpressured portion/overpressured p o r t i o n " -- i n t h i s 

p a r t i c u l a r case, the c u r r e n t w e l l d e n s i t y i n the low-
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p r o d u c t i v i t y area of the pool r e s u l t s i n inadequate 

recovery. 

The p i l o t w e l l s demonstrate t h a t inadequate 

drainage i s oc c u r r i n g i n some or a l l of the coal l a y e r s , 

and we f e e l t h a t the p i l o t w e l l r e s u l t s are t r a n s f e r a b l e t o 

the LPA, or the UPE i n t h i s case. 

S i m i l a r t o what Mr. H a l l had i n d i c a t e d w i t h 

ConocoPhillips' p o s i t i o n i n the h i g h - p r o d u c t i v i t y area, 

B u r l i n g t o n Resources was very much t h a t way i n the low-

p r o d u c t i v i t y area at the i n c e p t i o n of the Committee 

meetings. We were not predisposed t o say t h a t c l e a r l y we 

need t o d r i l l up i n f i l l w e l l s i n the l o w - p r o d u c t i v i t y area. 

We f e l t compelled t o study i t and reach our own 

conclusions, and the work t h a t I ' d l i k e t o present are a 

summary or an aggregate of what those — t h a t work and what 

those conclusions w i l l be. 

There's several maps t h a t I ' d l i k e t o demonstrate 

some geology on. This i s j u s t a t o t a l t hickness isopach. 

On the l e f t - h a n d side y o u ' l l see a type w e l l t h a t we 

u t i l i z e d t o demonstrate the d i f f e r e n t coal packages t h a t we 

have a v a i l a b l e . The t o t a l thickness i s obviously a 

summation of a l l the zones and what we would consider net 

pay. 

The f i v e i n f i l l w e l l s or the p i l o t areas are 

loca t e d i n the dark red squares on the isopach map and once 
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again i n d i c a t e t h a t we do have areas t h a t have t h i c k e r 

c oals, medium-thickness, and lower-thickness coals. 

The next s l i d e i s a demonstration of the 

F r u i t l a n d Coal o r i g i n a l gas i n place. A couple of 

i d e n t i f y i n g p o i n t s : The t h i c k red l i n e t h a t goes 

h o r i z o n t a l l y across the upper p o r t i o n of the map i s the 

d e f i n i n g l i n e between the Colorado and New Mexico s t a t e s . 

The dark red l i n e t h a t e s s e n t i a l l y comprises the 

h i g h - p r o d u c t i v i t y area i s what we had considered the 

o r i g i n a l overpressured coal or underpressured coal 

boundary. We wanted t o c l e a r l y demonstrate t h a t 

B u r l i n g t o n ' s i n t e n t was t o study the underpressured c o a l or 

reasonably i f not very much l o w e r - p r o d u c t i v i t y p r o d u c t i o n 

i n the F r u i t l a n d Coal. 

COMMISSIONER BAILEY: Could I have c l a r i f i c a t i o n ? 

Greater than 10 BCF per — square m i l e , per 320, per what? 

THE WITNESS: That would be per w e l l . I s t h a t 

c o r r e c t , Steve? 

MR. THIBODEAUX: Per w e l l . 

THE WITNESS: Per w e l l . 

COMMISSIONER BAILEY: Thank you. 

THE WITNESS: Uh-huh. What my next s l i d e 

demonstrates i s the c u r r e n t 320-acre recover f a c t o r , and 

t h i s i s based on a population of w e l l s t h a t we performed 

d e c l i n e curve analysis on i n conjunction w i t h Mr. 
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Thibodeaux 1s assessment of o r i g i n a l gas i n place, r e p e a t i n g 

again t h a t we had 7500 d i g i t i z e d logs across t h i s area, 

which i s an extremely large p o pulation t h a t he was able t o 

acquire over — r e a l l y d i l i g e n t a t t e n t i o n over a number of 

years t o acquire t h a t i n f o r m a t i o n . 

This s l i d e does demonstrate t h a t we have 

r e p r e s e n t a t i v e l y sampled the recovery f a c t o r s by our i n f i l l 

w e l l s . Again, the upper l e f t w e l l , the Davis w e l l , very 

low recovery f a c t o r . The Huerfano, g e t t i n g i n t o the darker 

green areas, could be over 70-percent recovery f a c t o r f o r 

t h a t p a r t i c u l a r area. 

This i s a summary s l i d e t h a t I a l l u d e d t o p r i o r 

t o t h i s . I f you look a t the e x i s t i n g w e l l p o p u l a t i o n t h a t 

we have performed estimated u l t i m a t e recovery c a l c u l a t i o n s 

on and assume t h a t those w e l l s are — you know, we are 

d r i l l i n g on 320-acre development, t h a t only 18 percent of 

the o r i g i n a l gas i n place w i l l be recovered under c u r r e n t 

development of 320-acre d r i l l i n g . The f l i p side of t h a t 

i s , of course, t h a t 82 percent of t h a t gas i s s t i l l l e f t i n 

place. 

S h i f t i n g gears a l i t t l e b i t , the remaining — I 

have 11 more s l i d e s . Five of them look e x a c t l y l i k e t h i s . 

I n t h i s p a r t i c u l a r case, t h i s w e l l i s the Davis 505S, S 

de s i g n a t i n g t h a t i t ' s an i n f i l l w e l l , t h a t shows the 

layered pressure t e s t s t h a t we have taken i n the w e l l s , and 
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t h a t — This demonstrates t h a t the drainage i s inadequate 

i n some or a l l of the coal l a y e r s . 

There's some e x t r a p o l a t i o n , of course, t h a t we 

could perform on these, t h a t shows i f your o r i g i n a l 

pressure was 1000 pounds and you're a t 950 pounds, t h a t you 

depleted the w e l l a t t h a t l o c a t i o n by 2 percent or 

something l i k e t h a t . But t h a t testimony was given p r i o r t o 

these p a r t i c u l a r s l i d e s , both by Mr. Kump and myself, and 

so w i t h o u t t r y i n g t o cloud the s l i d e s w i t h too much 

i n f i n i t e d e t a i l , I ' d j u s t l i k e t o p o i n t out t h a t you can 

c l e a r l y see i n t h i s p a r t i c u l a r example t h a t the c u r r e n t 

pressures or the pressure t h a t we found a t the i n f i l l w e l l 

i s very, very close t o what the o r i g i n a l w e l l had on i t s 

o r i g i n a l completion. 

This p a r t i c u l a r w e l l , the Davis 505S, again i t ' s 

i n a very poor, or reasonably poor area. But t h i s i n f i l l 

w e l l i s only located 900 f e e t away from the parent w e l l , so 

i t ' s approximately o n e - t h i r d of the distance from where you 

would put the normal i n f i l l w e l l . And ye t even a t a very 

close p r o x i m i t y , there's very l i t t l e d e p l e t i o n t h a t ' s 

o c c u r r i n g a t t h i s p o i n t i n time, a t t h a t l o c a t i o n . 

We've demonstrated, you know, some of these items 

on cr o s s - s e c t i o n , and wit h o u t going i n t o i n f i n i t e d e t a i l i t 

j u s t r e i t e r a t e s the p o i n t s . Each of the f i v e i n f i l l w e l l s 

t h a t I w i l l demonstrate pressure t e s t s on also have an 
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associated cross-section t h a t Mr. Thibodeaux has put 

together and provided. 

Without going i n t o a l o t of dis c u s s i o n , although 

I'm sure t h a t Mr. Thibodeaux would be happy t o discuss them 

f u r t h e r , i t j u s t r e i t e r a t e s the p o i n t s t h a t we have a very 

complex system out here, t h a t we have zones t h a t are t h i c k , 

t h a t t h i n out, t h a t disappear, t h a t are i n c o n s i s t e n t and 

l a t e r a l l y discontinuous. The pressures c l e a r l y represent 

what's going on i n the r e s e r v o i r . 

The remaining s l i d e s are simply a repeat of what 

you've seen before. I n t h i s case, the San Juan 28-and-5 

U n i t , 201 i n f i l l w e l l which i s located i n the r i g h t m o s t 

w e l l on the poster board t h a t we have, again i n d i c a t e t h a t 

the pressures t h a t we have measured are a t , near or 

sometimes s l i g h t l y above what we had c a l c u l a t e d f o r the 

o r i g i n a l pressures i n those zones, i n d i c a t i n g t h a t 

e s s e n t i a l l y very, very l i t t l e d e p l e t i o n has occurred a t the 

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

The next s l i d e i s j u s t a c r o s s - s e c t i o n , and 

unless there's any d e f i n i t i v e questions on t h i s , I'm j u s t 

going t o continue t o put them i n as e x h i b i t s and then not 

discuss them i n any d e t a i l . 

The Turner Federal 210S layered pressure t e s t , as 

you know i n the r e a l world, everything doesn't work out 

p e r f e c t l y l i k e you'd l i k e i t t o be, and by gosh, i f we 
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weren't able t o go i n and get t h i s pressure on t h a t 

uppermost zone. We t r i e d i t — we attempted i t t w i c e and 

j u s t were not able t o — I t ' s e i t h e r a bad pressure, or 

you're g e t t i n g an i n c r e d i b l e amount of drainage from t h a t 

p o i n t . But i n a l l f a i r n e s s , i t i s a data p o i n t t h a t needs 

t o be shown. I personally don't t h i n k t h a t i t ' s very 

r e l e v a n t i n the f a c t t h a t i t ' s one data p o i n t out of 

probably 15 t o 2 0 zones t h a t c o n s i s t e n t l y show the same 

t h i n g . However, i n a l l f a i r n e s s — I t never works out as 

p e r f e c t l y as you would expect i t t o . 

The Turner Federal does demonstrate again t h a t 

the layered pressure t e s t s t h a t were taken a t the i n f i l l 

w e l l l o c a t i o n s do show very, very l i t t l e d e p l e t i o n 

o c c u r r i n g a t t h a t l o c a t i o n . 

Another cross-section through the Turner i n f i l l 

area. 

And then we move t o the 28-and-6, which i s a 

medium l e v e l , and here you do see some d e p l e t i o n i n some of 

these zones. However, i f you r e f e r back t o some of the 

m a t e r i a l t h a t was presented on a modified m a t e r i a l balance, 

how much gas has resided i n these areas a t low pressures, 

even w i t h some d e p l e t i o n o c c u r r i n g , and s t i l l have 

s i g n i f i c a n t amounts of gas l e f t i n place. 

A subsequent cross-section t o the 28-and-6 area. 

And then the f i n a l w e l l , the Huerfano U n i t 258S, 
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which i s i n the more p r o l i f i c zones where you would expect 

t h a t you would have s i g n i f i c a n t l y more d i f f e r e n c e w i t h 

d e p l e t i o n o c c u r r i n g . This i n d i c a t e s t h a t i n the middle 

zone t h a t was t e s t e d , t h a t you do have d e p l e t i o n t h a t has 

occurred over time. 

I n t h i s example, I went back — and perhaps i t ' s 

a p p r o p r i a t e now t o look a t t h i s c r o s s - s e c t i o n . The top 

zone i n the Huerfanito 258S comprises about 27 f e e t of coal 

package. And i f you step back again t o the a c t u a l layered 

pressure t e s t , the top zone which i s not depleted very w e l l 

i s 27 f e e t t h i c k . The middle zone, which has some 

d e p l e t i o n t h a t ' s occurred, i s only 9 f e e t t h i c k . So t h a t 

you have, you know, e s s e n t i a l l y a 3 - t o - l r a t i o of gas i n 

place t h a t i s not depleted, versus a w e l l t h a t — l a y e r 

t h a t i s depleted, repeating again t h a t t h i s i s one of the 

most — more p r o l i f i c areas t h a t we have. 

So i f you're t a k i n g a look at saying, you know, 

the Huerfano u n i t i s i n a very p r o l i f i c area, perhaps 

i n f i l l d r i l l i n g i s not required i n t h i s area, i t i s 

r e q u i r e d , even i n the more p r o l i f i c areas of the low-

p r o d u c t i v i t y c o a l . 

And i n a short summary, the c u r r e n t w e l l d e n s i t y 

i n the UPE p o r t i o n of the pool r e s u l t s i n inadequate 

recovery. 

The p i l o t w e l l s demonstrate t h a t there's 
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inadequate drainage i n some or a l l of the coal l a y e r s . 

And we do f e e l t h a t the p i l o t w e l l r e s u l t s are 

t r a n s f e r a b l e across the l o w - p r o d u c t i v i t y area i n the UPE. 

MR. KELLAHIN: Madame Chairman, t h a t concludes 

Dr. Balmer's pr e s e n t a t i o n . 

We would move the i n t r o d u c t i o n of the d i s p l a y s 

behind E x h i b i t 12 and 14. 

CHAIRMAN WROTENBERY: Okay, the e x h i b i t s behind 

Tabs 12 and 14 are admitted i n t o evidence. 

I would j u s t l i k e t o make sure I can p u l l a l l of 

t h i s i n f o r m a t i o n together — 

THE WITNESS: Okay. 

CHAIRMAN WROTENBERY: — on the engineering side, 

and you have t o bear w i t h me. 

THE WITNESS: C e r t a i n l y . 

CHAIRMAN WROTENBERY: I don't have any t r a i n i n g 

i n engineering. Well, I d i d take a couple of r e s e r v o i r 

engineering courses, but I have f o r g o t t e n most of what I 

learned. 

EXAMINATION 

BY CHAIRMAN WROTENBERY: 

Q. When you d i d your recovery estimate using the 

m a t e r i a l balance method — 

A. Uh-huh. 

Q. — what d i d you use f o r the gas content? How d i d 
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you get t h a t information? 

A. That's a very appropriate question. The gas 

content was c a l c u l a t e d on a c o r r e l a t i o n between d e n s i t y and 

gas content t h a t you can develop. As Dr. Close had 

i n d i c a t e d i n p r i o r testimony, you can get an extremely good 

estimate of gas content versus d e n s i t y , and i t ' s a very 

l i n e a r c o r r e l a t i o n i n t h a t . 

So what we were able t o do was gather through 

time — t h i s i s not recent, but over time we've developed a 

data set t h a t has a number of density measurements and gas-

content measurements on t h a t same de n s i t y and developed a 

s t r a i g h t - l i n e c o r r e l a t i o n t h a t allowed us t o u t i l i z e a l o g -

d e r i v e d d e n s i t y from the layered pressure t e s t s and 

c a l c u l a t e through a s i n g l e graph a gas content from t h a t 

d e n s i t y . 

Q. Okay, so Dr. Close has provided a p l o t from 

Drinkard*s Wash i n Utah. 

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

Q. What you're t e l l i n g me i s , you had something 

s i m i l a r — 

A. Exactly the same. 

Q. — f o r the San Juan Basin? 

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

Q. Okay. And you got the d e n s i t y i n f o r m a t i o n o f f of 

the logs — 
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A. Yes. 

Q. — and then used t h a t i n f o r m a t i o n w i t h t h a t 

p l o t — 

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

Q. — t o get the gas content — 

A. Yes. 

Q. — and plugged t h a t i n t o your equation? 

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

Q. I s t h a t b a s i c a l l y — We've seen several maps 

showing o r i g i n a l gas i n place across the Basin. 

A. Uh-huh. 

Q. Was t h a t methodology used i n developing a l l of 

those — 

A. The — 

Q. — maps, or were there d i f f e r e n t approaches 

taken — 

A. That — 

Q. — f o r d i f f e r e n t maps? 

A. That i s a very good question. There are 

d i f f e r e n t ways t o c a l c u l a t e o r i g i n a l gas i n place. 

B u r l i n g t o n has several d i f f e r e n t methodologies t h a t can be 

used t o c a l c u l a t e t h a t . The methodology t h a t we are 

c u r r e n t l y discussing i s a methodology t o do t h a t . 

Another methodology would be t o take, oh, 

c a n i s t e r data, which i s e s s e n t i a l l y a gas-content data f o r 
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d i f f e r e n t areas, and then t r y t o associate t h a t . We have a 

lar g e p o p u l a t i o n of gas or c a n i s t e r data. We've taken 

c u t t i n g s , again very s i m i l a r or i d e n t i c a l t o the gas-

content discussion t h a t Dr. Close had suggested i n h i s 

desorp t i o n discussion, and t r a n s l a t e d t h a t across more on a 

— oh, a r e g i o n a l contouring l e v e l across the h i g h -

p r o d u c t i v i t y area, and then backed i n t o t h a t c a l c u l a t i o n of 

1359.7 times the area, times thickness, times the gas 

content a t t h a t p o i n t . 

So there are d i f f e r e n t ways t o c a l c u l a t e gas i n 

place. 

Q. Okay, f o r example, the map of o r i g i n a l gas i n 

place t h a t you've included under Tab 14 — 

A. Uh-huh. 

Q. — how was t h a t one developed? 

A. Could I r e f e r t h a t question t o Mr. Thibodeaux, 

please, because he d i d t h a t development? 

CHAIRMAN WROTENBERY: Sure, t h a t sounds good. 

Mr. Thibodeaux. 

MR. THIBODEAUX: We used the — 

MR. KELLAHIN: Go up t o the stand so she can hear 

you. 

MR. THIBODEAUX: We used the former methodology 

t h a t was j u s t — the f i r s t methodology discussed by Mr. 

Balmer, where we had a density of the gas content 
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c o r r e l a t i o n t h a t we derived from a number of d i f f e r e n t data 

p o i n t s across the Basin, and we plugged t h a t i n f o r SCF per 

to n . And we used t h a t number times the thickness of a l l my 

isopach maps, layered and aggregate, along w i t h pressure 

data t o assume — t o f i g u r e out what our bottomhole 

pressures were, and used t h a t data t o come up w i t h the gas 

i n place. 

CHAIRMAN WROTENBERY: Okay, t h a t helps. Thank 

you very much. 

Do you have any questions? 

COMMISSIONER BAILEY: (Shakes head) 

CHAIRMAN WROTENBERY: Okay. Then I t h i n k we can 

excuse you. Thank you very much f o r your testimony, Dr. 

Balmer. 

MR. CARR: May i t please the Commission, a t t h i s 

time we c a l l Vu Dinh. Mr. Dinh i s a r e s e r v o i r engineer, 

and he i s the l a s t witness i n the BP/Burlington/Chevron

Texaco p o r t i o n of the case. 

For the l a s t day and a h a l f we have been t e l l i n g 

you what we be l i e v e w i l l happen i f you au t h o r i z e i n f i l l 

d r i l l i n g i n the Basin F r u i t l a n d Coal Gas Pool. Mr. Dinh i s 

going t o review w i t h you r e s u l t s t h a t have been obtained on 

the Colorado side of the l i n e immediately a d j o i n i n g New 

Mexico where i n f i l l d r i l l i n g was p r e v i o u s l y approved. And 

we're going t o show you t h a t the r e s u l t s t h a t are being 
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obtained are co n s i s t e n t w i t h what we have been t e l l i n g you 

w i l l happen, and we beli e v e h i s testimony w i l l show t h a t 

what w i l l be obtained through i n f i l l d r i l l i n g i s not r a t e 

a c c e l e r a t i o n but, i n f a c t , p r i n c i p a l l y the pro d u c t i o n of 

incremental reserves. 

CHAIRMAN WROTENBERY: Thank you. 

VU DINH. 

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. CARR: 

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

A. My name i s Vu Dinh. 

Q. Mr. Dinh, where do you reside? 

A. I res i d e i n Fulshear, Texas. 

Q. By whom are you employed? 

A. BP America, Inc. 

Q. And what i s your p o s i t i o n w i t h BP America, Inc.? 

A. I'm the r e s e r v o i r engineer responsible f o r the 

San Juan Coal. 

Q. Could you summarize your educational background 

f o r the Commission, please? 

A. Yes, I have a bachelor degree i n petroleum 

engineering i n 1984 from Colorado School of Mines, and I 

also have a master i n petroleum engineering from U n i v e r s i t y 
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of Texas a t A u s t i n i n 1993. 

Q. Could you review your employment h i s t o r y ? 

A. Yes, I have — since graduation from the School 

of Mines have been working continuously w i t h f i r s t of a l l 

ARCO and then Vastar, and subsequently BP, so I have 

approximately 19 years of experience. 

Q. Did you t e s t i f y as a r e s e r v o i r engineer i n the 

case i n which i n f i l l d r i l l i n g was approved i n the State of 

Colorado i n t h i s p a r t i c u l a r r e s e r v o i r ? 

A. Yes, I d i d . 

Q. And you t e s t i f i e d l a s t summer i n the hearing 

before Examiner Stogner? 

A. Yes, I d i d . 

Q. Have you made an engineering study of the Basin-

F r u i t l a n d Coal Gas Pool? 

A. Yes, I d i d . 

Q. And are you prepared t o share the r e s u l t s of t h a t 

work w i t h the New Mexico O i l Conservation Commission? 

A. Yes. 

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

witness i n r e s e r v o i r engineering. 

CHAIRMAN WROTENBERY: And we accept Mr. Dinh's 

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

Q. (By Mr. Carr) Mr. Dinh, l e t ' s r e f e r t o the 

second page, I bel i e v e i t i s , i n the tab — behind Tab 13. 
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The top i s e n t i t l e d Colorado I n f i l l D r i l l i n g Results. And 

as we s t a r t , before we go i n t o t h i s , could you show the 

Commission on the map ex a c t l y the area we're t a l k i n g about? 

A. Right. F i r s t of a l l , I ' d l i k e t o p o i n t out the 

border between Colorado and New Mexico. The area I'm going 

t o concentrate i n i s about a 2 0-section, r i g h t adjacent t o 

the New Mexico border. So the data t h a t we gather through 

the i n f i l l program here i s d i r e c t l y a p p l i c a b l e t o what's 

going on t o the south. 

Q. And i t extends i n t o an area t h a t would be 

comparable t o the l o w - p r o d u c t i v i t y , as w e l l as the h i g h -

p r o d u c t i v i t y area? 

A. That's r i g h t , I w i l l discuss the data t h a t we 

gathered i n the, quote, l o w - p r o d u c t i v i t y area and also some 

i n t he h i g h - p r o d u c t i v i t y area also. 

Q. And then as we move from t h a t , you're going t o 

present some m a t e r i a l balance i n f o r m a t i o n on a couple of 

p a i r s of w e l l s ; i s t h a t r i g h t ? 

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

Q. And where are they located on t h i s map? 

A. They're located approximately r i g h t i n t h i s area 

here, j u s t opposite of the h i g h - p r o d u c t i v i t y l i n e i n New 

Mexico. 

Q. Close t o the large orange dot on the — 

A. That i s c o r r e c t , yes. 
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Q. A l l r i g h t . Let's go t o t h i s f i r s t s l i d e , 

Colorado I n f i l l D r i l l i n g Results. Would you review t h i s 

f o r the Commission, please? 

A. Yes. My i n t e n t i o n i s t o present the a c t u a l data 

from the Colorado side. And I want t o p o i n t out, the most 

important t h i n g i s t h a t we d i d not see any d e t r i m e n t a l 

i n t e r f e r e n c e w i t h the parent w e l l due t o i n f i l l and t h a t we 

were able — we encountered a l o t higher r e s e r v o i r pressure 

a t the i n f i l l w e l l than a t the parent w e l l , which i n d i c a t e d 

t h a t the parent w e l l was not able t o adequately recover 

reserves i n the 32 0-acre u n i t . 

And then I w i l l show two — or a c t u a l l y f o u r 

m a t e r i a l balance p l o t s — t h a t would i n d i c a t e t h a t the 

i n f i l l gas reserves are mostly incremental, not r a t e 

a c c e l e r a t i o n , and then I expect t o see s i m i l a r i n f i l l 

r e s u l t s i n New Mexico. 

Q. Let's go t o the next s l i d e , Colorado/New Mexico 

Border I n f i l l Coal Results. 

A. What t h i s graph shows i s a time p l o t of 

production. The top red l i n e here i s the p r o d u c t i o n from 

the 3 6 parent w e l l s , and they were s t a r t e d i n January of 

1988. And then i n the middle of 1998 we s t a r t e d the i n f i l l 

program, and we f i n i s h e d d r i l l i n g 28 i n f i l l w e l l s i n about 

the middle of 1999. 

What I ' d l i k e t o p o i n t out i s , one t h i n g you need 
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t o look a t i s the t r e n d of the parent w e l l p r i o r t o the 

i n f i l l d r i l l i n g which s t a r t e d i n Colorado. Right a f t e r 

i n f i l l s t a r t e d what you see i s , you don't see any 

de t r i m e n t a l e f f e c t , meaning the production d i d n ' t drop 

sharply as you produced more gas. I n f a c t , what you're 

a c t u a l l y seeing i s t h a t the parent w e l l response a c t u a l l y 

i n c l i n e d higher once the i n f i l l was s t a r t e d . 

One explanation f o r t h i s was t h a t what we're 

l o o k i n g a t i s probably a b e n e f i c i a l i n t e r f e r e n c e i n the 

sense t h a t by p u t t i n g i n new i n f i l l w e l l s , you help dewater 

the whole area and thus enable the gas t o be recovered a t a 

higher r a t e a t the parent w e l l . 

So the next question i s , i s the r e any way t h a t we 

can t e l l on t h i s r a t e - t i m e p l o t here whether a l l t h i s 

p r o d u c t i o n from the i n f i l l w e l l s i s incremental or p u r e l y 

r a t e a c c e l e r a t i o n , because on the r a t e p l o t here i t ' s very 

hard t o t e l l . 

So t o do t h a t we need t o examine some other data, 

f o r example, pressure data, t h a t we gather. 

Q. L e t 1 s go t o the — 

COMMISSIONER LEE: Can I ask you a question? 

THE WITNESS: Yes. 

COMMISSIONER LEE: Don't you t h i n k i t ' s 

apparently — they f i n i s h the dewatering process a t the 

same time? 
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THE WITNESS: That i s t r u e . What we observe from 

Colorado i s t h a t the i n f i l l w e l l i n i t i a l r a t e i s 

approximately t w o - t h i r d s of what the parent w e l l i s . 

What's also i n t e r e s t i n g i s t h a t what we observe i s t h a t the 

i n f i l l w e l l water r a t e normally comes i n a t the same r a t e 

as the parent w e l l . So i n answering your question, yes, i t 

looks l i k e t h e r e i s i n t e r f e r e n c e i n water p r o d u c t i o n . 

Now, keep i n mind what Dr. Close was saying 

before, t h a t a l l you need t o do i s produce j u s t a l i t t l e 

b i t of water t o r e a l l y depressurize the pressure, t he 

r e s e r v o i r pressure. And t h a t ' s probably what happened 

here, i s t h a t a d d i t i o n a l water production helped — looks 

l i k e i t improved the production from the parent w e l l . 

Did I answer your question, s i r ? 

COMMISSIONER LEE: (Nods) 

THE WITNESS: Thank you. 

Q. (By Mr. Carr) A l l r i g h t , l e t ' s go t o the next 

s l i d e , the I n f i l l and Parent Well I n i t i a l Pressure 

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

A. Now, you have heard testimony f o r the l a s t two 

days about pressure, p a r t i c u l a r l y layered pressure and 

composite pressure. What I'm showing here i s not layered 

pressure. The only data we have gathered i s composite 

data, pressure data. So keep t h a t i n mind. 

But one t h i n g I ' d l i k e t o p o i n t out i s , on the 
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average, when you look a t the sample w e l l s r i g h t next t o 

New Mexico, what you observe i s t h a t the i n f i l l pressure 

here i s s i g n i f i c a n t l y higher than the parent w e l l pressure 

a t the same time. What t h a t i s saying i s t h a t the parent 

w e l l i s not being able t o e f f e c t i v e l y draw down the 

r e s e r v o i r pressure, hence not adequately recover gas from 

the 3 2 0-acre spacing u n i t . 

The other t h i n g I ' d l i k e t o p o i n t out i s t h a t you 

can see a l o t of pressure d i f f e r e n t i a l here. For example, 

i n t h i s w e l l here the i n f i l l w e l l p r a c t i c a l l y came i n a t 

the o r i g i n a l r e s e r v o i r pressure. And then as — This w e l l 

i s l o c ated i n the l o w - p r o d u c t i v i t y area, I ' l l show i n the 

next map. But there are some w e l l s , as you get c l o s e r t o 

the h i g h - p r o d u c t i v i t y area, you s t a r t seeing pressure t h a t 

i s lower than the o r i g i n a l r e s e r v o i r pressure. 

So t o make t h i s c l e a r what I ' d l i k e t o do i s 

proceed t o the next e x h i b i t . 

Q. Okay, l e t ' s go the Drainage Area vs. Highest Rate 

map. 

A. A l l r i g h t , f i r s t of a l l I ' d l i k e t o p o i n t out a 

couple t h i n g s on t h i s map here. This purple dashed l i n e 

here i s the Colorado-New Mexico border. What's o u t l i n e d i n 

green here i s the cu r r e n t h i g h - p r o d u c t i v i t y - a r e a l i n e i n 

New Mexico. 

What i s shown up here i s the drainage — u l t i m a t e 
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drainage area f o r each of these w e l l s as c a l c u l a t e d from 

the modified m a t e r i a l balance c a l c u l a t i o n . 

Also o v e r l a i d on t h i s map i s the contour map of 

r a t e s . So t h i s blue, l i g h t blue r i g h t here, t h a t ' s about a 

m i l l i o n cubic f e e t a day. Then the l i g h t y ellow i s 2 

m i l l i o n , the dark yellow here i s 3 m i l l i o n a day. So you 

p r a c t i c a l l y can b r i n g t h i s h i g h - p r o d u c t i v i t y l i n e up here 

i n t o Colorado, f o l l o w i n g t h a t border between the y e l l o w and 

the dark yellow. 

The other t h i n g t h a t I ' d l i k e t o p o i n t out i s 

t h a t when you look a t the drainage area here, what i s 

h i g h l i g h t e d i s any drainage area t h a t i s g r e a t e r — or less 

than 320 acre, i s h i g h l i g h t e d i n green. So the red c i r c l e 

here would show a drainage area of about 320 acres. 

When you look a t the l o w - p r o d u c t i v i t y area over 

here where r a t e i s less than a m i l l i o n a day, what you see 

i s a drainage area as c a l c u l a t e d from m a t e r i a l balance, 

shows t h a t most of these w e l l s here are producing a t less 

than 160-acre spacing. I n f a c t , most of them are around 

100 acres. 

This corresponds t o the pressure t h a t we gather 

a t the i n f i l l w e l l . When you have low drainage area here, 

you would encounter higher r e s e r v o i r pressure a t the i n f i l l 

w e l l . As you get closer t o the fairway what you encounter 

as the drainage area i s g e t t i n g bigger, the pressure t h a t 
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you encounter a t the i n f i l l w e l l i s now less than the 

o r i g i n a l r e s e r v o i r pressure. 

Q. Now, you're going t o present material-balance 

i n f o r m a t i o n on two p a i r s of wells? 

A. Yes, s i r . 

Q. Where are those w e l l s located on t h i s map? 

A. What I ' d l i k e t o do i s answer the most c r u c i a l 

question of t h i s hearing, i s , can you get incremental 

reserves out of h i g h - p r o d u c t i v i t y area? And what I ' d l i k e 

t o do i s show you data from four w e l l s located r i g h t a t 

t h a t spot, Section 21 and 20. 

Q. Okay, l e t ' s go t o the f i r s t m a t e r i a l balance 

p l o t , the m a t e r i a l balance p l o t f o r the South Ute Well 

21-2. That's i n Section 21 of 3 2-9, r i g h t ? 

A. Yes. What I ' d l i k e t o do i s take some time t o 

intro d u c e t o some of you who might not be f a m i l i a r w i t h a 

t y p i c a l modified m a t e r i a l balance p l o t , also known as a 

P/Z*. What we're p l o t t i n g here i s b a s i c a l l y a pressure 

d e c l i n e — pressure f u n c t i o n , r e s e r v o i r pressure f u n c t i o n , 

versus cumulative production on the X a x i s . 

Now, we have seen testimony from Mr. Kump t h a t he 

a c t u a l l y shows the r e s e r v o i r pressure being curved as a 

f u n c t i o n of the — because of the Langmuir isotherm. What 

we have done here i s modify the Z term here t o account f o r 

t h a t . So when we p l o t i t up, you w i l l see a l i n e a r t r e n d 
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between pressure d e c l i n e versus cumulative gas pro d u c t i o n . 

Now, once you get a l i n e a r f o r e c a s t here, what 

you can do i s e x t r a p o l a t e i t out t o an abandonment 

pressure. At t h i s p o i n t , say i t ' s 7 5 p . s . i . Now, you can 

read down and you can see t h a t t h i s w e l l here, when you 

abandon the r e s e r v o i r , we should recover about 3 — close 

t o 3 BCF of reserves. 

Now, the question i s , how can we t e l l whether 

t h a t 3 — near l y 3 BCF of reserves i s going t o be 

incremental or purely r a t e acceleration? 

A couple p o i n t s t o keep i n mind. When t h i s w e l l 

was d r i l l e d i n March of 1999 we encountered an o r i g i n a l 

pressure of 970 p . s . i . 

Let's go t o — take a look a t the parent w e l l , 

o f f s e t t i n g t h i s w e l l . 

Q. Now what you have here i s , you have a m a t e r i a l 

balance p l o t on the i n f i l l w e l l ; i s t h a t c o r r e c t ? 

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

Q. And t h a t ' s where you have shown 3 BCF recovered 

by the w e l l , and now what you're going t o do i s look a t the 

parent w e l l t o see i f , i n f a c t , t h a t 3 BCF i s incremental 

or j u s t a r a t e acceleration? 

A. We're going t o use the same k i n d of p l o t and see 

whether t h a t 3 BCF t h a t we're going t o recover from t h i s 

w e l l , d i d we s t e a l i t from the parent w e l l . 

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 

290 

Q. A l l r i g h t . 

A. Okay? 

Q. Let's go t o the next p l o t . 

A. This i s the m a t e r i a l balance p l o t f o r the parent 

w e l l i n the same se c t i o n , Section 21. What i s shown here 

i s shown here i s , once again — f i r s t of a l l , s i m i l a r t o 

the other p l o t , what's shown i n t h i s red l i n e r i g h t here i s 

the gas r a t e per month. So t h i s w e l l a c t u a l l y peaked — 

the peak r a t e i s about 5 m i l l i o n cubic f e e t a day. 

D e f i n i t e l y a h i g h - p r o d u c t i v i t y w e l l . 

And one t h i n g t o n o t i c e i s t h a t r i g h t here a t 

A p r i l of 1999, t h i s i s when we d r i l l e d the i n f i l l w e l l — 

I'm s o r r y , March of 1999, r i g h t here. 

One t h i n g t o note i s t h a t there i s no d e v i a t i o n 

from the t r e n d a t a l l before and a f t e r the i n f i l l w e l l was 

d r i l l e d i n March of 1999. The w e l l depletes on the same 

slope. 

So what I'm saying i s , the 3 BCF t h a t you're 

going t o recover from the i n f i l l w e l l was not impacting 

t h i s parent w e l l a t a l l . So the only conclusion, l o g i c a l 

conclusion you can come up w i t h i s , a l l t h a t 3 BCF i s 

incremental reserves. We're not s t e a l i n g gas from the 

parent w e l l . 

Q. Let's go t o the next p l o t . 

A. Same s i t u a t i o n . This i s the i n f i l l w e l l i n 
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Section 20 of 32-9. Once again, t h i s w e l l was d r i l l e d i n 

December of 1999, and based on the pressure, p r o d u c t i o n 

t r e n d here, we can see t h a t t h i s w e l l i s going t o recover 

approximately 3.5 BCF of gas a t 7 5 p . s . i . abandonment 

pressure. 

One t h i n g t o n o t i c e , when t h i s w e l l was f i r s t 

d r i l l e d , the r e s e r v o i r pressure t h a t was a c t u a l l y 

encountered was 531 p . s . i . So i t i s probably a t h i r d of 

what the o r i g i n a l pressure i s . 

Based on t h i s low r e s e r v o i r pressure here, you 

would expect t o see t h a t t h i s w e l l probably has a la r g e 

component of r a t e a c c e l e r a t i o n , because s u r e l y something 

has depleted pressure here, and i t ' s got t o be from the 

parent w e l l . 

So I ' d l i k e t o go ahead and proceed t o the parent 

w e l l . 

Q. Fine, go t o the next m a t e r i a l balance p l o t . 

A. Once again, t h i s i s the m a t e r i a l balance p l o t f o r 

the parent w e l l . And what you see i s , i n approximately the 

same time t h a t the i n f i l l w e l l was d r i l l e d , which i s i n 

December of 1999, i n A p r i l of 1999 we d i d o b t a i n a 

r e s e r v o i r pressure. Once again what you see i s , t h e r e i s 

no change i n the production t r e n d p r i o r t o when the i n f i l l 

w e l l was d r i l l e d and a f t e r . What t h a t ' s saying i s , you are 

not — t h a t i n f i l l w e l l i s not s t e a l i n g gas from the parent 
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w e l l , because i f i t does what you would see i s a change i n 

slope a f t e r the w e l l was d r i l l e d . 

Q. Let's go t o the l a s t e x h i b i t i n your m a t e r i a l , 

the I n f i l l Reserves vs. the O f f s e t Gas Rate. 

A. What I'm going t o attempt t o do r i g h t now i s t r y 

t o use the Colorado data and apply i t t o the New Mexico 

data. What's p l o t t e d here on the l e f t s ide, on t h i s graph, 

s c a t t e r p l o t , i s b a s i c a l l y — on the X a x i s here, I'm 

p l o t t i n g the o f f s e t gas r a t e from the parent w e l l . And 

what's p l o t t e d on the Y axis i s the u l t i m a t e i n f i l l 

recovery from the i n f i l l w e l l . 

What I ' d l i k e t o do i s p o i n t your a t t e n t i o n t o 

t h i s area from, say, higher than 2 m i l l i o n a day, because 

t h a t area t h e r e would q u a l i f y as a h i g h - p r o d u c t i v i t y area. 

Even i n t h i s — I don't have a l o t of data i n the h i g h -

p r o d u c t i v i t y area, but j u s t from t h i s sampling here i t goes 

anywhere from 2 BCF t o as high as 6 BCF. What I ' d l i k e t o 

do i s j u s t use a very conservative estimate. For the h i g h -

p r o d u c t i v i t y area you can expect, a t minimum, 2 BCF 

incremental reserves per w e l l . 

Now, based on our drainage area c a l c u l a t i o n s 

using composite data — and you have testimony before how 

t h a t could be misleading i f you don't have the layered 

pressure data — but s t i l l what we expect i s , based on 

Colorado data, anything above, say, 4 t o 5 m i l l i o n cubic 
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f e e t a day, the w e l l g e n e r a l l y recover the 320-acre 

spacing. 

So t o apply the data t o the New Mexico s i d e , t h i s 

i s the d i s t r i b u t i o n of the w e l l r a t e i n the h i g h -

p r o d u c t i v i t y area i n New Mexico. And what you see i s 

about, oh, 50 percent of those w e l l s produced less than 4 

m i l l i o n a day. So the way I'm using the data i s , there's 

approximately 400 w e l l s i n the h i g h - p r o d u c t i v i t y area. I 

assume t h a t about 50 of those would r e q u i r e i n f i l l 

d r i l l i n g , or about 194 w e l l s . And a t 2 BCF per w e l l t h a t 

gives me a conservative estimate as the p o t e n t i a l p r i c e of 

i n f i l l d r i l l i n g i n the h i g h - p r o d u c t i v i t y area i n New Mexico 

t o be about 388 BCF. 

Q. Could you review the conclusions t h a t you've 

reached from your study of the r e s e r v o i r ? 

A. Based on my conclusion, based on the data t h a t I 

gathered from Colorado, what i s shown i s t h a t i n f i l l 

d r i l l i n g w i l l have a b e n e f i c i a l e f f e c t on parent w e l l s . 

Most of the w e l l do r e q u i r e an a d d i t i o n a l w e l l i n the 320-

acre spacing t o adequately recover the reserve underground. 

Q. And even though the numbers could change, 

depending on the type of pressure i n f o r m a t i o n t h a t you 

might be using and the type of data you have, i s i t f a i r t o 

say t h a t t h e r e i s no doubt about the conclusion, and t h a t 

i s t h a t t here are s u b s t a n t i a l incremental reserves t o be 
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recovered i n the h i g h - p r o d u c t i v i t y area i n New Mexico 

through i n f i l l d r i l l i n g ? 

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

Q. Were the e x h i b i t s behind Tab 13 prepared by you? 

A. Yes. 

MR. CARR: At t h i s time I ' d move the admission 

i n t o evidence of Mr. Dinh's e x h i b i t s , which are lo c a t e d 

behind Tab 13 i n the e x h i b i t book. 

CHAIRMAN WROTENBERY: The e x h i b i t s behind Tab 13 

are admitted i n t o evidence. 

MR. CARR: That concludes my d i r e c t examination 

of t h i s witness. 

CHAIRMAN WROTENBERY: Questions? 

COMMISSIONER LEE: (Shakes head) 

CHAIRMAN WROTENBERY: Thank you very much, Mr. 

Dinh. 

THE WITNESS: Thank you. 

MR. CARR: May i t please the Commission, and on 

behalf of Mr. K e l l a h i n , I'm prepared t o pass t h i s t a b l e t o 

Mr. H a l l . 

CHAIRMAN WROTENBERY: Let me ask you one quick 

question. There was a Tab 15 w i t h some supplemental 

e x h i b i t s i n i t . Did we — I don't r e c a l l doing t h a t . 

DR. BALMER: Those are some supplemental e x h i b i t s 

t h a t I had f o r the h i g h - p r o d u c t i v i t y area, the r e s e r v o i r 
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engineering p o r t i o n of i t . I apologize f o r not mentioning 

t h a t I had some supplemental e x h i b i t s . 

MR. KELLAHIN: We'd move t h e i r admission. 

CHAIRMAN WROTENBERY: Okay, then the supplemental 

e x h i b i t s — these were supplemental t o Dr. Balmer's 

testimony — behind Tab 15 w i l l be admitted i n t o evidence. 

Ready, Mr. Scott? "Mr. Scot t . " Mr. Hal l ? 

MR. HALL: Did i t again. 

CHAIRMAN WROTENBERY: I'm s t i l l c a l l i n g you Mr. 

Scott. 

MR. HALL: Madame Chairman, Commissioners, on 

behalf of ConocoPhillips Company I wish t o announce we have 

an a d d i t i o n a l geologic witness. I estimate h i s d i r e c t 

examination would take an hour, 9 0 minutes. 

The good news, he appears by a f f i d a v i t and h i s 

testimony i s found under E x h i b i t Tab 1 i n your notebook. 

Over the past two days you've heard the 

present a t i o n s by several well-spoken g e o l o g i s t s , I t h i n k 

e x c e l l e n t presentations. We d i d n ' t see the value of 

i n c u r r i n g the cost t o f l y one more g e o l o g i s t up from 

Houston t o repeat t o you what you've already heard over the 

past two days. 

The purpose of p r o v i d i n g you w i t h the a f f i d a v i t 

i s t o simply e s t a b l i s h f o r you t h a t ConocoPhillips has 

conducted i t s own geologic e v a l u a t i o n of the F r u i t l a n d 
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Basin Coal Gas Pool area, and i t concurs w i t h the r e s u l t s 

t h a t have been presented t o you by the other g e o l o g i s t s . 

We o f f e r the E x h i b i t 1 i n t o evidence. Of course, 

we don't have a witness t o sponsor i t or subject himself t o 

examination, but I suppose i n the absence of any o b j e c t i o n 

i t ' s not hearsay. So you can give i t the weight you wish. 

We o f f e r t h a t a t t h i s time. 

CHAIRMAN WROTENBERY: Thank you, Mr. H a l l . 

Do I hear any objection? 

MR. HALL: No, you don't. 

CHAIRMAN WROTENBERY: I n t h a t case, we w i l l admit 

the testimony of Mr. Murphy --

MR. HALL: That's c o r r e c t . 

CHAIRMAN WROTENBERY: — which appears under Tab 

1 of the ConocoPhillips notebook, i n t o evidence. 

MR. HALL: At t h i s time, madame Chair, 

Commissioners, we c a l l Trent Boneau t o the stand. 

TRENT BONEAU. 

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

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

DIRECT EXAMINATION 

BY MR. HALL: 

Q. For the record, please s t a t e your name, s i r . 

A. Trent Boneau. 

Q. Dr. Boneau, i s i t ? 
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A. I t i s Dr. Boneau. 

Q. Where do you l i v e and by whom are you employed? 

A. I l i v e i n Missouri C i t y , Texas, and I'm employed 

as a senior r e s e r v o i r engineer w i t h ConocoPhillips. 

Q. Dr. Boneau, I understand you've p r e v i o u s l y 

t e s t i f i e d before the D i v i s i o n but not n e c e s s a r i l y t he 

Commission; i s t h a t correct? 

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

Q. Would you give the Commissioners a b r i e f summary 

of your educational background and work experience? 

A. Sure. I have a bachelor's i n mechanical 

engineering from the U n i v e r s i t y of Notre Dame, granted i n 

1990. I have a master's i n mechanical engineering from 

Georgia Tech i n 1993. Then I s t a r t e d going t o good 

schools, and I have a PhD from New Mexico Tech i n 1997. 

I've been employed by Conoco and then 

subsequently ConocoPhillips since 1996, and I've been 

working i n the San Juan Basin, p r i m a r i l y on CBM, since 

1999. 

Q. A l l r i g h t . And you're f a m i l i a r w i t h the coal gas 

pool r e s e r v o i r and the A p p l i c a t i o n t h a t ' s been f i l e d i n 

t h i s case? 

A. Yes, I am. 

Q. And you've conducted an engineering e v a l u a t i o n of 

the p o o l , have you not? 
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A. Yes, I have. 

MR. HALL: At t h i s p o i n t , madame Chair, we would 

o f f e r Dr. Boneau as an e s p e c i a l l y w e l l - q u a l i f i e d petroleum 

engineer. 

CHAIRMAN WROTENBERY: What do you t h i n k , Dr. Lee, 

should we accept h i s q u a l i f i c a t i o n s ? 

COMMISSIONER LEE: Yeah, wholeheartedly. 

CHAIRMAN WROTENBERY: They're accepted. 

Q. (By Mr. Ha l l ) Dr. Boneau, d i d you as w e l l as 

ConocoPhillips p a r t i c i p a t e i n the d e l i b e r a t i o n s of the 

F r u i t l a n d Coalbed Study Methane Committee? 

A. Yes, we d i d . I was one of the many Conoco 

re p r e s e n t a t i v e s t h a t were p a r t of the Committee. 

Q. A l l r i g h t . I t ' s accurate t o say t h a t 

ConocoPhillips d i d not warmly endorse the o r i g i n a l p o s i t i o n 

t o have a t l e a s t u n r e s t r i c t e d i n f i l l development i n the 

h i g h - p r o d u c t i v i t y area of the pool; i s t h a t c o r r e c t ? 

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

Q. And now i t ' s ConocoPhillips' p o s i t i o n t h a t the 

Committee proposal i s appropriate f o r f u t u r e development; 

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

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

Q. Could you ex p l a i n the e v o l u t i o n a r y process t h a t 

brought ConocoPhillips t o i t s present p o s i t i o n ? 

A. I ' l l attempt t o . We p a r t i c i p a t e d i n the 
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Committee hearings, i n the Committee meetings, and you 

know, throughout those meetings a l o t of the a t t e n t i o n was 

focused on gathering data i n the LPA area, and B u r l i n g t o n 

d i d a great j o b of doing a p i l o t program and g a t h e r i n g data 

outs i d e the HPA. One of the other b i g t h i n g s was t o t r y t o 

determine where t o draw a l i n e between the HPA and the LPA. 

But a t no p o i n t d i d anybody ever — d i d we gather 

much data i n s i d e the HPA. So at the o r i g i n a l hearing we 

weren't sure what the r i g h t t h i n g t o do was, but we were 

not comfortable w i t h going forward w i t h i n f i l l d r i l l i n g 

i n s i d e the HPA w i t h o u t a d d i t i o n a l data and a d d i t i o n a l 

study. We were comfortable w i t h the LPA but not the HPA. 

Q. Let's r e f e r t o your S l i d e 2, E x h i b i t 2, i f you 

would, please, s i r . 

A. Sure. 

Q. Why don't you e x p l a i n t h a t t o the Commission? 

A. Yeah, we — This i s s o r t of d e s c r i b i n g our 

h i s t o r i c a l on i n f i l l d r i l l i n g , and h i s t o r i c a l , I guess, 

s t a r t i n g a t the f i r s t hearing. 

At the o r i g i n a l hearing we t e s t i f i e d t h a t 

i n s u f f i c i e n t data was a v a i l a b l e t o show t h a t i n f i l l 

d r i l l i n g was warranted i n the HPA. That was our p o s i t i o n 

then, I t h i n k t h a t was borne out w i t h — from the r e s u l t of 

t h a t hearing. 

We recommended t h a t a d d i t i o n a l study be completed 
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before i n f i l l d r i l l i n g was implemented on a l a r g e basis 

w i t h i n the HPA. Now, we had done as much a n a l y s i s as we 

could do w i t h the data t h a t was a v a i l a b l e , and I t h i n k the 

other operators had. And i t showed some mixed r e s u l t s , but 

i t r a i s e d some questions about what was the r i g h t way t o 

go. And I t h i n k — you know, subsequently we've g o t t e n 

more data t h a t c l a r i f i e s , you know, t h a t casts some doubts 

on t h a t a n a l y s i s . 

But the pressure data t h a t was a v a i l a b l e , which 

was the main data t h a t was analyzed by any of the 

operators, suggested, a t l e a s t t o us, t h a t p o r t i o n s of the 

HPA were being adequately drained a t the c u r r e n t w e l l 

spacing. 

Q. Let's look a t your t h i r d b u l l e t p o i n t on S l i d e 2. 

Could you elaborate on what you mean by t h a t ? 

A. Yes, up t o — At the p o i n t of the o r i g i n a l 

hearing, much of the analysis t h a t was done was m a t e r i a l 

balance, drainage-area c a l c u l a t i o n s , and those c a l c u l a t i o n s 

were done based on assuming a s i n g l e pressure f u l l y 

described the pressure a t a given w e l l p o i n t . I don't 

t h i n k anybody f e l t i t f u l l y described i t , but i t was the 

only data a v a i l a b l e , so we j u s t took i t as t h i s describes 

the pressure i n any seams i n the r e s e r v o i r a t a c e r t a i n 

p o i n t . And t h a t was the data t h a t was used f o r most of the 

a n a l y s i s done by the companies. 
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Q. A l l r i g h t , l e t ' s look a t S l i d e 3, your 

"Composite" Pressure data. What i s th a t ? 

A. This i s a map generated by Williams based on a 

bunch of t h i s pressure data where a s i n g l e pressure p o i n t 

was assumed t o f u l l y describe the pressure i n a l l seams a t 

t h a t p o i n t . We r e f e r t o i t as composite pressure data, 

j u s t because we assume t h a t pressure value i s a composite, 

r e p r e s e n t a t i v e value of a l l the pressures i n a l l the seams 

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

And i f you look a t t h i s s l i d e , what y o u ' l l — i f 

you can see the HPA, i s t h i s green cross-hached area here 

t h a t extends up, and you can see we don't have f u l l 

coverage. And i f you — Here's our c o l o r s l i d e , w i t h 

y ellow being the lowest pressure, up t o dark blue being 

almost v i r g i n pressure. 

I f you look a t t h i s composite pressure data, 

which i s — we're looking a t , we see t h a t a good p o r t i o n of 

the HPA, s p e c i f i c a l l y i n the southeast, i s y e l l o w i s h i n the 

pressure, and t h a t suggests the pressure i s somewhere below 

150 pounds. And t h a t was an area of p a r t i c u l a r concern f o r 

us. We thought i f the pressure i s r e a l l y 150 pounds, we 

r e a l l y need t o t h i n k about whether we want t o i n f i l l d r i l l 

t h e r e . 

Q. A l l r i g h t , l e t ' s look a t S l i d e 4. What were 

operators doing w i t h t h i s composite pressure data? 
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A. Well, they would use — i n general, i n t h i s — 

b a s i c a l l y the same t h i n g we d i d , i s , we would look a t the 

product i o n versus the pressure h i s t o r y and s t a r t t o i n f e r 

t h i n g s about how much gas was i n place, look a t how much 

gas you could expect t o produce and then s t a r t making 

estimates of drainage area or recovery f a c t o r , based on 

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

This next s l i d e i s an example of using t h i s data 

t o make an estimate of how much of the gas w i l l be 

recovered. What we have here i n the graph, we have t h i s 

blue l i n e r epresenting production from a group of w e l l s i n 

t h a t yellow p o r t i o n of the southeast p a r t of the HPA. So 

t h i s i s how much gas i s being produced. 

These red dots here represent our h i s t o r i c a l 

measured composite pressure data up t o 1998. We d i d a 

m a t e r i a l balance — and t h i s an example, so — you could do 

a m a t e r i a l balance of t h i s production versus t h i s d e p l e t i o n 

and estimate how much o r i g i n a l gas was i n place, and then 

f o r any f u t u r e production you could estimate what the 

pressure would be. 

So a t the time of the hearing we estimate t h a t 

the composite pressure f o r these group of w e l l s was 147 

pounds, and t h a t ' s why we have a yellow p o i n t i n our 

previous map i n the HPA. 

Using d e c l i n e a n a l y s i s , you can go and f o r e c a s t 
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what you would expect production t o be i n the f u t u r e , down 

t o a reasonable abandonment r a t e , and then you can — i f I 

took out t h a t much gas, out of my tank, I would be down t o 

60 pounds of pressure, based on these pressure p o i n t s . 

That would be my expected pressure. 

And we look a t t h i s and say, 60 pounds 

abandonment pressure, t h a t ' s p r e t t y good. So t h i s i s the 

k i n d of a n a l y s i s t h a t l e d us t o be l i e v e t h a t i n areas where 

we saw 150 pounds of estimated composite pressure, t h a t 

r a i s e d some concerns about whether or not we needed i n f i l l 

d r i l l i n g . 

Q. A l l r i g h t , l e t ' s look a t S l i d e 5. 

A. Okay, the l a s t p o i n t on Sl i d e 4, i f I — 

Q. I'm sor r y . 

A. — can stop Scott, i s t h a t since then — and 

everyone has b a s i c a l l y t a l k e d about i t already — people 

have gathered data t h a t shows t h a t t h i s composite pressure 

data i s probably not the r i g h t way t o go about e v a l u a t i n g 

the r e s e r v o i r . 

S l i d e 5 shows some of t h i s layered pressure data, 

and v i r t u a l l y a l l of t h i s has been presented e i t h e r by Dr. 

Balmer or Mr. Kump. These are from 30-and-6 w e l l s and 32-9 

w e l l s which are B u r l i n g t o n w e l l s , and NEBU w e l l s which are 

the Devon w e l l s . 

So what we have here are — these are seven 
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w e l l s , t h e i r l o c a t i o n s , the i n t e r v a l s , and then the 

i s o l a t e d zonal pressure t h a t was measured i n them, here i n 

t h i s column. 

And t h i s — you know, b a s i c a l l y what everyone i s 

saying, t h a t a l l the layers are not being depleted e q u a l l y . 

Some of the layers have very high pressure, showing very 

low recovery f a c t o r . Some of the layers have p r e t t y low 

pressures, suggesting they're probably being adequately 

drained. But you've got a mixed batch of pressures here. 

Well, we went back, and f o r these areas we d i d a 

m a t e r i a l balance based on our h i s t o r i c a l composite 

pressures and estimated what the composite pressure would 

be a t the time t h a t these layered pressures were measured. 

Devon went a step f u r t h e r and a c t u a l l y went and measured 

the composite pressure, but we went and forecasted what i t 

would be. 

And t h a t ' s shown here i n the f a r r i g h t column 

under Estimated Composite Pressure. So t h i s i s what our 

m a t e r i a l balance would suggest the pressure was a t t h i s 

p o i n t . For the f i r s t one i t ' s 152, 189, 183, 144, 221, 

177. 

And as other people pointed out, these pressures 

tend t o go towards the low end of your layered pressures. 

And t h a t makes sense. I f you shut i n a w e l l f o r a sh o r t 

amount of time, the layer t h a t would b u i l d up the f a s t e s t 
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i s the h i g h e s t - p e r m e a b i l i t y l a y e r . You'd get crossflow, 

and e s s e n t i a l l y you would expect a pressure p r e t t y much 

r e p r e s e n t a t i v e of your highest p e r m e a b i l i t y l a y e r . 

Q. Last year was there an extensive amount of 

layered pressure data available? 

A. I t had been mentioned, but i t hadn't r e a l l y been 

f o r m a l l y presented and c e r t a i n l y had not been evaluated. 

Q. A l l r i g h t . Why was there a shortage, r e l a t i v e l y 

speaking? 

A. People had not made a concerted e f f o r t , I t h i n k , 

t o go get i t . 

Q. I s i t expensive t o obtain? 

A. Yes, i t i s . That's why y o u ' l l n o t i c e t h a t a l l 

these pressure — none of them are from ConocoPhillips 

w e l l s , we j u s t — 

(Laughter) 

Q. A l l r i g h t , you've h i g h l i g h t e d the 13 2 w e l l i n red 

t h e r e . Why i s tha t ? 

A. Well, I was going t o go and describe the m a t e r i a l 

balance f o r t h a t w e l l and show how — again, re-emphasize 

how the composite pressure could be misleading i n terms of 

how much gas there was i n place and then compare i t t o what 

was i n the layered pressure i n f o r m a t i o n . 

Q. Let's r e f e r t o your S l i d e 6, your m a t e r i a l 

balance p l o t t h e r e . 
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A. This s l i d e shows a m a t e r i a l balance using 

composite pressure f o r a w e l l 300 f e e t away from one of the 

w e l l s , the h i g h l i g h t e d red w e l l where we measured the 

layered pressure. 

The p l o t shows — The c i r c l e s represent our 

h i s t o r i c measured composite pressures. We can use those 

pressures t o estimate how much gas there was i n place, 

e x t r a c t the h i s t o r i c a l production, and — Well, we could 

e x t r a c t the h i s t o r i c a l production compared t o those 

pressures, f i g u r e out how much gas was i n place, then we 

can p r e d i c t what the pressure would be a t any p o i n t i n the 

f u t u r e . This i s the modified m a t e r i a l balance t h a t was 

t a l k e d about by Dr. Balmer. 

This l i n e shows our b e s t - f i t estimate of what the 

composite pressure would be a t any given time, and i t shows 

t h a t here we would expect 183 pounds of pressure, which i s 

what we saw i n the previous s l i d e . 

So we used t h i s composite pressure t o solve f o r a 

gas i n place. The t h i n g i s , i f we take t h a t gas i n place, 

i t r e a l l y only — i n t h i s l o c a t i o n , only equates t o 18 f e e t 

of c o a l . I f we look a t the logs a t t h i s l o c a t i o n , there's 

— depending on what c u t o f f you use, I t h i n k a t 1.7 5 grams 

per cc there's 45 f e e t of c o a l . 

So t h i s i s f u r t h e r evidence t h a t t h i s composite 

pressure r e a l l y only represents a subset of the coal 
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thi c k n e s s , and there's a disconnect between m a t e r i a l 

balance and volumetric gas i n place. I f you look a t how 

much coal e x i s t s i n a l o g and apply a reasonable SCF per 

ton t o i t you're going t o get, i n general, a higher gas i n 

place than i f you use t h i s composite pressure and the 

m a t e r i a l balance t o estimate the gas i n place. I t ' s going 

t o s e l l s h o r t how b i g your tank i s . 

Q. And once you r e a l i z e d there was t h a t disconnect, 

l i k e you say, between m a t e r i a l balance and gas i n place, 

where d i d you go? 

A. Well, yeah, because there i s t h a t disconnect we 

r e a l i z e d t h a t using i t f o r recovery f a c t o r s and t h i n g s l i k e 

t h a t i s i n c o r r e c t because we j u s t don't know how b i g the 

tank i s . So recovery f a c t o r s , drainage area, a l l t h a t ' s 

meaningless. 

So our next step was t o t r y t o f i n d some way t o 

use t h i s layered pressure data t o estimate, you know, what 

we could expect from i n f i l l d r i l l i n g . 

Q. Let's r e f e r t o E x h i b i t S l i d e 7. 

A. This i s s o r t of our "take a breath and describe 

where we are and what we're going t o t r y t o do" s l i d e . 

We're a t the p o i n t now where we're convinced — and t h i s i s 

a t the p o i n t -- t h i s i s months back — where layered 

pressure gives an accurate p i c t u r e of the d e p l e t i o n i n the 

r e s e r v o i r , and composite pressure does not. I t h i n k 
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everybody agrees w i t h t h a t . I t ' s been s t a t e d many times, 

but we d i d n ' t a c t u a l l y know we were going t o be l a s t , so we 

seem l i k e we're j u s t copying everybody else. 

Layered pressure data confirms t h a t the c o a l 

seams are not being equally drained. We're seeing 800-

pound, 1400-pound pressures. I t ' s not a l l a t the 100- t o 

2 00-pound pressure t h a t composite pressure data would 

suggest. 

And i f we take t h a t a l l f o r granted, the key 

questions t h a t remained f o r us were, you know, we see some 

d i f f e r e n t i a l d e p l e t i o n a t 10 data p o i n t s i n the HPA, you 

know. I s t h a t the k i n d of d i f f e r e n t i a l d e p l e t i o n we should 

expect throughout the HPA? And given t h a t k i n d of 

d i f f e r e n t i a l d e p l e t i o n , how e f f i c i e n t l y w i l l we expect the 

e x i s t i n g w e l l s t o d r a i n these d i f f e r i n g layers? And how 

much a d d i t i o n a l recovery, you know, can be achieved through 

i n f i l l d r i l l i n g . 

And we're — We've always been somewhat 

s k e p t i c a l , so we r e a l l y wanted t o t r y t o q u a n t i f y t h i s , we 

wanted t o come up w i t h a number. Dr. Balmer s a i d t h a t 

engineers l i k e p i c t u r e s , but I t h i n k engineers l i k e 

numbers. So we're going t o go — We wanted t o get a number 

out of t h i s . And the best way we f e l t t o get a number was 

t o t r y t o a p p r o p r i a t e l y use r e s e r v o i r s i m u l a t i o n t o model 

the HPA. 
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Q. Now, speaking of skepticism, every once i n a 

wh i l e you encounter skeptics who doubt the value of 

si m u l a t i o n s and models i n these r e g u l a t o r y proceedings. 

A. I have no idea what you're t a l k i n g about. 

(Laughter) 

Q. (By Mr. H a l l ) Well, i n case they e x i s t , answer 

t h i s f o r me: What i s the value t o the Commission of using 

a s i m u l a t i o n here? What questions does the s i m u l a t i o n t r y 

and answer? 

A. Well, f o r us I t h i n k i t ' s going t o t r y t o answer 

those key questions. We're going t o use i t t o t r y t o match 

the observed data and p r e d i c t what's going t o happen. 

We're not going t o say we have a s p e c i f i c answer, but we're 

going t o present a range of answers based on a range of 

in p u t s t h a t we t h i n k i s r e p r e s e n t a t i v e of the HPA. 

And t h a t ' s a l l the data t h a t — b a s i c a l l y , 

u t i l i z i n g the data we have a v a i l a b l e , which i s f r a n k l y not 

s u f f i c i e n t t o get a s p e c i f i c , exact answer, we are going t o 

present a d i s t r i b u t i o n of answers t h a t we t h i n k i s 

r e p r e s e n t a t i v e of f r a n k l y a conservative estimate of what 

you can expect i n the HPA. I mean, i t ' s going t o be a 

q u a n t i t a t i v e , numerical estimate. I t h i n k t h a t -- We're 

going t o t r y t o make our Frankenstein get up and dance 

around. 

Q. A l l r i g h t . Well, l e t ' s t a l k about some of the 
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assumptions you used i n your modeling. I f you would r e f e r 

t o your S l i d e 8, please, s i r , would you discuss t h a t f o r 

the Commission? 

A. Sure. Well, I t h i n k we've had a number of 

eminently q u a l i f i e d g e o l o g i s t s stand up and describe j u s t 

how complex and dis-con-tin-u-ous, you know, by s y l l a b l e s , 

t h i s r e s e r v o i r i s . Now, i f we want t o — And t h a t b r i n g s 

up a b i g question about, w e l l , what's the p o i n t i n t r y i n g 

t o model i t i f i t ' s so complex we don't even — you know, 

we can't f u l l y describe i t ? 

And because of t h a t we elected t o t r y t o use a 

r e a l l y simple — t o describe a very complex s i t u a t i o n t h a t 

you cannot describe, we wanted t o describe i t i n i t s 

simplest terms, we want t o use a simple model t o t r y t o 

describe the s i t u a t i o n . 

The layered pressure data confirms t h a t i f you 

want t o t r y t o model the r e s e r v o i r , you need t o use a 

m u l t i p l e - l a y e r model. Everything we had done i n the past 

was s i n g l e - l a y e r models using composite pressures, and 

t h a t ' s j u s t not accurate. We need t o a t l e a s t view i t as a 

m u l t i p l e - l a y e r model. We see d i f f e r e n t pressures i n the 

d i f f e r e n t l a y e r s , we probably see d i f f e r e n t p e r m e a b i l i t i e s 

i n the d i f f e r e n t l a y e r s . We need t o t r e a t those 

separately. 

We f e l t t h a t i n keeping t h i n g s simple, you know, 
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the simplest approximation t h a t we could defend of the 

complexity of the coal was w i t h a two-layer model. Say we 

have two seams, one seam i s higher p e r m e a b i l i t y and one 

seam i s lower p e r m e a b i l i t y . 

And the l a s t p o i n t i s , a m u l t i - l a y e r r e s e r v o i r 

can be represented by the sum of m u l t i p l e s i n g l e - l a y e r 

models. And t h i s i s k i n d of g e t t i n g away from our s o r t of 

i n i t i a l thoughts and s o r t of i n t o our process — d e s c r i b i n g 

the process we used t o describe the model — the r e s e r v o i r 

i n the HPA. 

The next p o i n t about the d i f f e r e n c e s i n the 

pressure of i n d i v i d u a l layers can be assumed t o be due t o 

the r e s p e c t i v e p e r m e a b i l i t y of those l a y e r s . We're 

seeing — I f we see an 800-pound pressure i n a l a y e r i n an 

o f f s e t w e l l , we're assuming t h a t t h a t l a y e r has got very 

low p e r m e a b i l i t y . I t ' s been depleted a l i t t l e b i t by the 

o f f s e t w e l l s , and the o f f s e t w e l l s w i l l continue t o deplete 

i t a l i t t l e b i t . I f i t has 140 pounds of pressure, we're 

assuming i t ' s got higher p e r m e a b i l i t y , i t ' s been depleted 

s i g n i f i c a n t l y by the o f f s e t w e l l s , which would imply t h a t 

there's good communication between i t and the o f f s e t w e l l s . 

So we're going t o go w i t h the assumption t h a t the 

pressure data i n the layered pressures i s i n d i c a t i v e of the 

p e r m e a b i l i t y of the la y e r s . 

We're also going t o assume — and t h i s i s — we 
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may get some contention over t h i s — t h a t the coal seams 

are l a t e r a l l y continuous over 160 acres. I n the layered 

pressure data, the e m p i r i c a l data suggest t h a t i n most 

cases th e r e i s some drainage a t these o f f s e t l o c a t i o n s , so 

we thought t h a t was f a i r l y reasonable and i t ' s probably 

conservative. We're saying t h a t b a s i c a l l y the w e l l s are 

going t o be p r e t t y much i n communication, so... 

I f you compare t h i s w i t h what Dr. Balmer t a l k e d 

about of d i f f e r e n t ways t o add up the expected reserves, 

what we're going t o look a t i s j u s t a subset of h i s 

p o s s i b i l i t i e s . We're going t o look a t assuming t h a t a l l 

the w e l l s are i n communication, i t ' s j u s t some of the 

laye r s have very low p e r m e a b i l i t y and probably are not 

e f f i c i e n t l y d r a i n i n g the r e s e r v o i r . 

COMMISSIONER LEE: So you're p r e s e n t i n g the worst 

case f o r — against the i n f i l l d r i l l i n g ? 

THE WITNESS: That was not i n t e n t i o n a l . We 

d i d n ' t go i n t o t h i s t r y i n g t o disprove anybody. We — Yes, 

I t h i n k you could say t h a t . We are not going t o giv e any 

c r e d i t a t a l l t o stranded gas. We're going t o assume t h a t 

anything you see i s e x i s t e n t a t — on a scale of 160 acres 

i s — you know, t h a t the w e l l s are connected. 

COMMISSIONER LEE: A l l r i g h t . You have the 

heterogeneity coming i n , and t h a t w i l l even strengthen your 

p o s i t i o n r i g h t now? 
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THE WITNESS: Yes, you should — you w i l l get 

a d d i t i o n a l — yeah. We f e l t we could not q u a n t i f y t h a t . 

The only t h i n g we could q u a n t i f y i s t h a t t h e r e i s some 

communication between w e l l s , so we would assume a worst 

case, t h a t a l l coals were communicating between a 320 and a 

160. Not beyond t h a t scale, but j u s t between t h e r e . You 

would encounter coal seams t h a t were present and being 

produced t o some extent i n the e x i s t i n g w e l l . 

And my l a s t p o i n t — I t may be a l i t t l e confusing 

and i t ' s more t o do w i t h the process, but f o r i d e n t i c a l 

r e s e r v o i r p r o p e r t i e s , simulated w e l l production w i l l vary 

l i n e a r l y w i t h model thickness. And I have t h i s p o i n t i n 

t h e r e because we ran our model s o r t of ahead of time and 

generated a bunch of expected outputs, and t o do t h a t I 

f i x e d the model thickness a t a c e r t a i n p o i n t . And then i f 

I went back a t a c e r t a i n l o c a t i o n and decided, I have a 

model of s i m i l a r p r o p e r t i e s but my coal seam i s not t h a t 

t h i c k , I would j u s t scale back the model r e s u l t s t h a t f i t 

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

Q. (By Mr. H a l l ) A l l r i g h t , l e t ' s continue on t o 

S l i d e 9, your Model Setup. Why don't you e x p l a i n t h a t 

b r i e f l y ? 

A. Well, I can e x p l a i n t h a t , but — Somebody doesn't 

know how t o d i v i d e 5280 by 2 here, but t h a t ' s beside the 

p o i n t . 
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This shows our simple model. I t ' s a — We 

assumed t h a t the w e l l s were a t generic l o c a t i o n s , they were 

i n the center of a l l the quarter s e c t i o n s , and t h i s i s a — 

t h i s represents one 160 acres, which has two parent w e l l s 

i n the northeast and the southwest, and two i n f i l l w e l l s — 

the southeast and the northwest -- and the i n f i l l w e l l s i n 

the northeast and the southwest. This i s 3 600 g r i d c e l l s , 

and i t ' s a s i n g l e l a y e r . We ran a l l our models as s i n g l e 

l a y e r s , and when we wanted t o create a two-layer model we 

would j u s t combine two s i n g l e - l a y e r models. 

Q. A l l r i g h t , l e t ' s r e f e r t o your E x h i b i t S l i d e 10. 

A. Okay. As I said, we went and ran the model — we 

went and ran Eclipse, which i s our r e s e r v o i r s i m u l a t o r , f o r 

a v a r i e t y of inputs before we went and determined which of 

those i n p u t s were s a t i s f a c t o r y t o describe l o c a t i o n s i n the 

HPA. We wanted t o get a range of outputs, and then we 

would go t o a s i n g l e l o c a t i o n and say, okay, t h i s l o c a t i o n 

s o r t of i s l i k e t h i s model run and t h i s model run, and 

combine them together and p r e d i c t how t h a t l o c a t i o n would 

perform. 

So we generated type curves, i s what I l i k e t o 

c a l l them. We ran the model f o r a range of coal 

p e r m e a b i l i t i e s , r e l a t i v e p e r m e a b i l i t y curves and 

p o r o s i t i e s . We had a p e r m e a b i l i t y range from .5 

m i l l i d a r c i e s t o 150 m i l l i d a r c i e s , we modified our r e l a t i v e 
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p e r m e a b i l i t y and water s a t u r a t i o n t o allow f o r w e l l s t h a t 

dewatered q u i c k l y , moderately or very slowly. 

As I said before, we elected t o j u s t f i x the 

model thickness a t 60 f e e t here, and then i f we f e l t t h a t 

the a c t u a l thickness of a layer was smaller, we would j u s t 

scale our r e s u l t s accordingly. 

We used i n i t i a l gas content of 454 SCF per ton a t 

1.5 grams per cc. That data was based on a median value 

from 86 isotherm data p o i n t s we have throughout the Basin. 

I t h i n k we would concede t h a t t h a t number i s probably a 

l i t t l e b i t conservative because we use i t t o f u l l y describe 

methane and C02 flow stream when i t ' s r e a l l y j u s t a methane 

isotherm. 

So e s s e n t i a l l y I went and ran the model f o r three 

d i f f e r e n t r e l a t i v e p e r m e a b i l i t i e s , do they i n c l i n e q u i c k l y , 

i n c l i n e slowly, i n c l i n e moderately, and f o r these d i f f e r e n t 

p e r m e a b i l i t i e s . So we had 60-some model runs, a l l on a 

s i n g l e - l a y e r basis. 

So the end r e s u l t of generating these type curves 

was an estimate of how a s i n g l e i n d i v i d u a l l a y e r or seam 

w i t h s p e c i f i c r e s e r v o i r parameters would be depleted w i t h 

and w i t h o u t i n f i l l d r i l l i n g . So we ran a model w i t h two 

w e l l s , and then we ran a model w i t h f o u r w e l l s , and we 

compared the r e s u l t s of those models. 

The next step was t o f i n d a r e p r e s e n t a t i v e two-
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l a y e r model f o r each HPA l o c a t i o n . Now, the expected 

r e s u l t s f o r t h a t model would be a summation of the r e s u l t s 

of i t s s i n g l e - l a y e r c o n s t i t u e n t s . I want t o t a l k about 

t h i s a l i t t l e , because t h i s i s the l a s t p o i n t . 

We went and — a c t u a l l y went through every s i n g l e 

HPA l o c a t i o n . And I don't — we d i d n ' t do t h a t so much t o 

describe what would happen a t a c e r t a i n p o i n t , but we 

wanted t o get a d i s t r i b u t i o n of inputs r e p r e s e n t a t i v e of 

the HPA, which would then give us a d i s t r i b u t i o n of outputs 

r e p r e s e n t a t i v e of the HPA. I wouldn't be a hundred percent 

comfortable going t o any s p e c i f i c l o c a t i o n and saying we 

have an exact answer, because i t ' s non-unique, some of the 

in p u t s are — you know, there are some estimates t h a t go 

i n t o i t . But we t h i n k we have a p r e t t y good sampling of 

what's going on i n the HPA. 

Q. How many l o c a t i o n s i n the HPA are there? 

A. I had — I counted 436, and t h a t was j u s t going 

through Dwigh t ' s and counting up what th e r e were, versus 

the p o s s i b i l i t i e s , and I've heard numbers ranging from 400 

t o 450. 

Q. Okay. 

A. We had 436 l o c a t i o n s . And I'm going t o t r y t o 

walk you through how we determined what an a p p r o p r i a t e two-

la y e r model was at a s i n g l e HPA l o c a t i o n . This i s a 

process we repeated 43 6 times. 
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Q. For the record, we're l o o k i n g at S l i d e 11 now? 

A. Yes, t h a t ' s c o r r e c t . I n order t o f i n d t he 

app r o p r i a t e model you need t o use — have some c o n s t r a i n t s , 

you need t o use some a c t u a l h i s t o r i c data. And we don't 

have t h a t much of t h a t , but what we have was a thickness 

map. We had an isopach map, an i n t e r n a l isopach map. So 

you knew b a s i c a l l y how t h i c k the coal was a t a given 

l o c a t i o n . 

We had t h i s measured composite pressure, which 

we've t a l k e d — we've d i s c r e d i t e d , s o r t o f , up t o t h i s 

p o i n t , but we d i d f e e l we could use t h i s composite pressure 

t o describe the pressure of our h i g h e s t - p e r m e a b i l i t y l a y e r 

i n t he two-layer model. So i f we had a two-layer model, 

one zone was good c o a l , one zone was bad c o a l , the pressure 

t h a t we measure i n the composite pressure probably was 

r e p r e s e n t a t i v e of the e x i s t i n g pressure i n our highest 

p e r m e a b i l i t y l a y e r . 

And we also had o f f s e t production data from the 

e x i s t i n g parent w e l l s , so t h a t we want our model t o honor 

the t h i c k n e s s , we want i t t o have a la y e r t h a t honored the 

composite pressure, and we wanted i t t o honor what we've 

seen from h i s t o r i c a l production from e x i s t i n g parent w e l l s . 

And these are the — Here's our sample l o c a t i o n . 

At t h i s sample l o c a t i o n we had a mapped coal thickness of 

50 f e e t , we measured the composite pressure a t t h i s 
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l o c a t i o n a t 180 pounds, and t h i s p l o t here on the r i g h t 

shows our — a normalized o f f s e t production of 320-acre 

w e l l s w i t h i n 7500 f e e t . 

Q. E x h i b i t 11 i s a c t u a l w e l l data, i s i t not? 

A. This i s a c t u a l data from one p o i n t , yes. This i s 

a c t u a l w e l l data, t h i s i s a normalized p r o d u c t i o n p r o f i l e 

from the e x i s t i n g w e l l s . 

So we know t h a t — We're going t o assume t h a t one 

of our la y e r s i s 180 pounds, so we have one f a i r l y h i g h -

p e r m e a b i l i t y l a y e r t h a t ' s depleted the r e s e r v o i r down t o 

180 pounds. We j u s t don't know how t h i c k t h a t i s , and we 

don't know — I f we're going t o have a second l a y e r we 

don't know how t h i c k i t i s or how permeable i t i s , and we 

don't know how w e l l — how q u i c k l y i t ' s expected t o i n c l i n e 

or d e c l i n e . But we have one known. 

So we say, okay, we have t h i s 180 pounds so we 

can go t o a r e l a t i o n s h i p over here, an inverse r e l a t i o n s h i p 

between pressure and p e r m e a b i l i t y and i n f e r from 180 

pounds, w e l l , we t h i n k we have one high-perm l a y e r a t 39 

m i l l i d a r c i e s , i f you can f o l l o w t h i s red l i n e up. 

So i f we know we have one layer a t 3 9 

m i l l i d a r c i e s , we can use a b r u t e - f o r c e , t r i a l - a n d - e r r o r 

method t o f i n d how t h i c k t h a t layer i s and the r e q u i s i t e 

parameters of our second layer t h a t w i l l equal up t o t h i s 

k i n d of thickness and give a h i s t o r i c a l p r o d u c t i o n t h a t 
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matches t h i s k i n d of production. 

So here are the r e s u l t s of doing i t a t our sample 

l o c a t i o n . 

Q. And you're r e f e r r i n g t o E x h i b i t S l i d e 12? 

A. E x h i b i t S l i d e 12. Our 3 9 - m i l l i d a r c y l a y e r t h a t 

represents our composite pressure, we determined t o be 15 

f e e t t h i c k . Our second la y e r , our b e s t - f i t match, s a i d 

t h a t i t was 35 f e e t t h i c k . So t h i s adds up t o our 50 f e e t 

of observed thickness from l o g data. 

The p e r m e a b i l i t y of t h a t was estimated t o be 9 

m i l l i d a r c i e s , and t h a t corresponds t o 462 pounds of c u r r e n t 

pressure. 

P r e t t y much, these thicknesses and p e r m e a b i l i t i e s 

— we need a combination of those t h a t ' s going t o agree 

w i t h our thickness and also match t h i s p r o d u c t i o n , so we 

need a sum of KH t h a t ' s going t o give us t h i s k i n d of 

pro d u c t i o n , and t h i s shows a match of our o f f s e t p r o d u c t i o n 

which gives a p r e t t y good i n d i c a t i o n t h a t — a reasonable 

approximation of a two-layer model a t t h i s p o i n t . 

Now, once we have a reasonable model a t a p o i n t , 

we can go through and compare i t t o our data base of type 

curves and say, okay, t h i s model — an i n f i l l w e l l a t t h i s 

model w i l l produce how much gas? So... 

At the bottom, the p r e d i c t e d incremental 

p r o d u c t i o n from an i n f i l l w e l l a t t h i s l o c a t i o n w i l l be the 
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sum of a 15-foot layer w i t h 39 m i l l i d a r c i e s p e r m e a b i l i t y — 

which i s 25 percent of our model output, since we had a 60-

f o o t - t h i c k model — and 58 percent, 3 5 f e e t d i v i d e d by 60 

f o o t , of the incremental production from a 9 - m i l l i d a r c y 

model run. 

And what the incremental production would be f o r 

t h i s s p e c i f i c l o c a t i o n i s shown on S l i d e 13. 

Now, what we have here i n the red shows our 

f u r t h e s t l o c a t i o n . This i s our estimate of what a 320-acre 

w e l l w i l l do w i t h no i n f i l l , t h a t i t w i l l make 10.1 BCF 

before i t becomes uneconomically v i a b l e t o produce. 

I f we i n f i l l d r i l l , i f y o u ' l l f o l l o w t h i s green 

l i n e here, then w e ' l l end up producing 11.4 BCF w i t h an 

incremental recovery of about 1.2 BCF. 

The blue l i n e here shows how the parent w e l l w i l l 

— what we expect t o recover from the parent w e l l i f we 

i n f i l l d r i l l . And t h i s i s meant t o show t h a t , you know, 

these are incremental reserves. You are going t o s t e a l 

some gas from the parent w e l l , but you're also going t o — 

you know, you're going t o make incremental reserves. 

Q. Look a t E x h i b i t S l i d e 14 and e x p l a i n t h a t , 

please. 

A. This s l i d e shows the d i s t r i b u t i o n of our r e s u l t s 

i n terms of what the pressures were of the two-layer models 

throughout the HPA. The blue l i n e here shows the — our 
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estimated pressure of our high-perm layer i n any given 

model, and the pink p o i n t shows the estimated pressure and 

i t s corresponding p e r m e a b i l i t y of the second, less 

permeable, l a y e r i n t h a t same model. 

So you can see these two green c i r c l e s h i g h l i g h t 

a p a i r where you have — we estimate you have 100 pressure, 

a 100-pound l a y e r , and a 525-pound l a y e r . 

What's i n t e r e s t i n g here i s , t h i s — t o me, t h i s 

c l e a r l y shows t h a t there's a disconnect between your 

m a t e r i a l balance and your volumetrics throughout the HPA. 

The composite pressure data does not — I mean, you have a 

la y e r out here i n most l o c a t i o n s t h a t i s of s i g n i f i c a n t l y 

higher pressure than your composite pressure data. So the 

b e s t - f i t model f o r most l o c a t i o n s contains a lower-

p e r m e a b i l i t y l a y e r , w i t h pressure considerably higher than 

the composite pressure. 

So t o me t h i s would suggest t h a t -- and we're 

using a rough approximation of a two-layer model t h a t — 

you would expect t h i s k i n d of d i f f e r e n t i a l d e p l e t i o n t o be 

ub i q u i t o u s throughout the HPA. And consequently, the 

r e s u l t s suggest t h a t the vast m a j o r i t y of the l o c a t i o n s 

have more gas i n place than would be i n d i c a t e d by the 

composite pressure. 

And I t h i n k t h a t ' s the biggest f l a w w i t h what was 

done before, i s the composite pressure data j u s t 
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underestimates the gas i n place and then overestimates 

recovery f a c t o r . 

Taking t h i s d i s t r i b u t i o n of models, we can then 

get a d i s t r i b u t i o n of incremental r e c o v e r i e s , which we w i l l 

see here on S l i d e 15. This i s our c u m u l a t i v e - p r o b a b i l i t y 

p l o t of reserves. There's reserves on the bottom, and 

percent less than on the top, so... Our high p o i n t was 

about 2.5 BCF and our low p o i n t was about 200 m i l l i o n . 

Again, we're going t o t r e a t t h i s as a 

d i s t r i b u t i o n . We're not going t o say we have the r i g h t 

answer t o any s p e c i f i c l o c a t i o n , but we t h i n k t h i s i s a 

r e p r e s e n t a t i v e d i s t r i b u t i o n of what you expect f i n d i n the 

HPA, based on our assumptions. And w e ' l l see t h a t 80 

percent of the r e s u l t s are between about .7 BCF and 1.7 

BCF. So i f you discard the lowest ten percent and the 

highest t e n percent, concentrate here i n the middle, t h a t ' s 

what you would expect t o get. 

And the average of those i s 1.1 BCF, and i f you 

apply t h a t t o our 43 6 HPA l o c a t i o n s we get a t o t a l 

incremental reserve estimate of 48 0 BCF. 

Q. Let's look a t your conclusions on E x h i b i t S l i d e 

16. Would you discuss those, please? 

A. Sure. I t h i n k as I've sa i d and everyone has 

s a i d , you know, previous analyses were done w i t h composite 

pressure data, and those kinds of a n a l y s i s w i l l tend t o 
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underpredict gas i n place and consequently o v e r p r e d i c t 

recovery f a c t o r , you know, based on what we expect t o 

produce from the w e l l s . 

The layered pressure data t h a t has been presented 

i n d i c a t e s t h a t not a l l coal seams are being e f f i c i e n t l y 

drained a t the c u r r e n t w e l l spacing, and also i n d i c a t e t h a t 

t h i s composite pressure data i s an inaccurate measurement. 

The modeling work t h a t we d i d suggests t o me t h a t 

we could expect t h i s d i f f e r e n t i a l drainage t o e x i s t 

throughout the HPA. I t h i n k we have a p r e t t y good 

r e p r e s e n t a t i o n of data p o i n t s f o r layered pressure, and I 

t h i n k t h i s j u s t confirms what those show, t h a t a t l o c a t i o n s 

throughout the HPA we should expect t o see t h i s k i n d of 

d i f f e r e n t i a l drainage. 

And then i f we go back and look a t our two-

layered model and we have a high-perm l a y e r and a low-perm 

l a y e r , what we see i s a s i g n i f i c a n t p o r t i o n of the reserves 

we would expect t o get are due t o being able t o deplete 

these low-recovery-factor, high-pressure, low-perm l a y e r s , 

t h a t b a s i c a l l y the e x i s t i n g w e l l s , even i f we assume the 

r e s e r v o i r i s continuous, are not going t o produce the gas 

out of those l a y e r s . The p e r m e a b i l i t y i s too low. So 

i n f i l l d r i l l i n g w i l l allow f o r s i g n i f i c a n t increases i n 

recovery f a c t o r i n these higher pressure, lower 

p e r m e a b i l i t y , coal seams. 
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A d d i t i o n a l l y , i n our two-layer model we had a 

h i g h - p e r m e a b i l i t y lay e r . And the modeling suggests t h a t 

you w i l l see s l i g h t reductions i n the abandonment pressure 

of t h a t l a y e r . And even s l i g h t r eductions, as people have 

s a i d , w i l l r e s u l t i n f a i r l y s i g n i f i c a n t reserves. So even 

small decreases i n the abandonment pressure, i n the higher-

perm, lower-pressure seams t h a t we see i n some of these 

layered pressures, are going t o add s i g n i f i c a n t reserves. 

And the l a s t conclusion i s , our estimate was 480 

BCF. Now, t h a t tends t o sound l i k e a p r e t t y b i g number, 

but i f you look a t the gas i n place i n t h i s f a i r w a y , our 

estimate was somewhere i n the neighborhood of 10 TCF. 

We're only saying you're going t o get a 5-percent increase 

i n recovery f a c t o r , you know. And t h a t also neglects any 

reserves t h a t we're going t o get from discontinuous coal 

seams or stranded gas. We're j u s t t a l k i n g about more 

e f f i c i e n t l y producing the gas out of zones t h a t we've 

encountered but don't have s i g n i f i c a n t p e r m e a b i l i t y t o be 

produced on 320 acres. 

Q. And your 5-percent incremental increase shows the 

r e s u l t s of a very conservative case then; i s t h a t c o r r e c t ? 

A. We t h i n k i t ' s conservative. To us i t ' s based on 

what we could q u a n t i f y , so the other s t u f f we're t r e a t i n g 

as gravy. So yes, we would consider t h i s t o be 

conservative. 
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Q. Your 5 percent represents only your two l a y e r s i n 

your model ap p l i e d t o the 400-plus loc a t i o n s ? 

A. I t only represents the coal seams t h a t we have 

seen — We have a two-layer r e p r e s e n t a t i o n of the coal 

seams we t h i n k we have encountered i n the 320-acre w e l l s , 

so i t does not represent anything t h a t we d i d not see or we 

do not f e e l we're d e p l e t i n g w i t h the e x i s t i n g w e l l s on some 

l e v e l . 

Q. A l l r i g h t . Dr. Balmer, does ConocoPhillips agree 

w i t h the Committee — 

A. Dr. Boneau. 

Q. Sorry. 

A. I t sounds weird t o me too. 

(Laughter) 

Q. Dr. Boneau, does ConocoPhillips concur w i t h the 

Committee recommendation t o maintain the 2-million-a-day 

l i n e between the LPA and HPA? 

A. Yes, we do. We — There are some l o c a t i o n s 

i n s i d e t h a t l i n e t h a t i n f i l l d r i l l i n g i s probably not 

warranted i n having t h a t l i n e , and a d i f f e r e n t n o t i f i -

— having a n o t i f i c a t i o n process i n t h a t l i n e a l l o w s , you 

know, t o address those l o c a t i o n s . 

Q. I s i t your u l t i m a t e conclusion t h a t i n f i l l 

development i n both the l o w - p r o d u c t i v i t y area and h i g h -

p r o d u c t i v i t y areas w i l l r e s u l t i n the produc t i o n of 
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a d d i t i o n a l incremental reserves t h a t would otherwise go 

unrecovered? 

A. Sure, a b s o l u t e l y . 

Q. Were E x h i b i t s 2 through 16 prepared by you? 

A. Yes, they were. Williams was nice enough t o , you 

know, give me a map, a composite pressure map, but I put i t 

i n a s l i d e . 

MR. HALL: A l l r i g h t , t h a t concludes our d i r e c t 

of Dr. Boneau, and we'd move the admission of E x h i b i t s 2 

through 16 a t t h i s time. 

CHAIRMAN WROTENBERY: Okay, ConocoPhillips 

E x h i b i t s 2 through 16 are admitted i n t o evidence. 

Questions? Or do you have so many you want t o 

wa i t t i l l a f t e r lunch? 

COMMISSIONER LEE: Oh, a f t e r lunch? 

CHAIRMAN WROTENBERY: Well — 

COMMISSIONER LEE: No, I j u s t want t o have a 

b r i e f — 

EXAMINATION 

BY COMMISSIONER LEE: 

Q. Do you bel i e v e i n simulation? 

A. I t h i n k i f you apply i t a p p r o p r i a t e l y . I t h i n k 

i t — We know i t ' s a l l non-unique. 

Q. Okay. Who d i d you take your s i m u l a t i o n c l a s s 

from? 

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 

327 

A. Greg Hasely. 

Q. Oh, okay. 

A. Are you t a l k i n g about a p p l i e d or theory? 

Q. Theory. 

A. That was from you. 

Q. Okay. 

A. I d i d n ' t apply any theory — 

COMMISSIONER LEE: Okay, I — Everybody laugh 

about s i m u l a t i o n , but I t e l l you a s t o r y . I t h i n k t he 

s i m u l a t i o n i s a very powerful t o o l . At one time t h e r e were 

companies t h a t d i d a s i m u l a t i o n study, and they want t o 

disprove, one l i t t l e company, saying t h a t r e s e r v o i r 

p e r m e a b i l i t y i s — the p e r m e a b i l i t y i s greater than .2, 

so — . 1 , so they don't c l a s s i f y as a t i g h t gas. I t h i n k 

Tom knows t h i s s t o r y . 

So t h i s small company come t o me and say, Well, I 

don't have much money, but i t seems l i k e they have very 

s o p h i s t i c a t e d t o o l , you know. And at t h a t time — I t h i n k 

i t ' s 1992, and I was — I say okay. And so he only have 

$6000, he cannot even pay me t o go t o Denver t o t e s t i f y . 

So I took e v e r y t h i n g , the b i g companies' r e p o r t , I put i t 

together and I asked my student t o look i n t o t h a t . 

Of course they prove the p e r m e a b i l i t y i s — i t ' s 

g r e a t e r than . 1 , because they say the f r a c t u r e — i t ' s 8 

inches wide i n s i d e the r e s e r v o i r . Okay? The f r a c t u r e i s 
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t h i s b i g . 

So I went t o Denver and I t o l d the judge, I say, 

Well, t h i s i s b a s i c a l l y — What happened i s , t h i s i s a 

black horse, okay? And the s i m u l a t i o n guys, under the 

s i m u l a t i o n and b r i n g i n g a white pen and pen the horse as a 

white horse and t u r n around and t e l l the general p u b l i c , 

say, t h i s i s a white horse. Okay? 

And I also found -- You know, t h i s Commission 

also found something, okay, i n p u t e x a c t l y equal t o output, 

but I don't want t o elaborate on t h i s one. 

But whenever you want t o do the s i m u l a t i o n , 

please have a conscience i n s i d e your s i m u l a t i o n , j u s t don't 

t r y t o make up a s t o r y and come up w i t h a t r e n d . And you 

look a t a t r e n d , you know, people understand the 

s i m u l a t i o n , you look at those curve. You know, i f t h a t i s 

too good t o be t r u e then you know i t ' s a r t i f i c i a l , i t ' s a 

garbage-in, garbage out. 

I'm so r r y t o keep everybody t h i n k i n g t h i s 

Commissioner i s — t h i s Commission doesn't accept a 

s i m u l a t i o n . But whenever you want t o present a s i m u l a t i o n 

— This i s a simple case. Whenever you want t o present a 

complicated s i m u l a t i o n , I w i l l spend three days t o look 

i n t o your data set t o see what's going on. I t h i n k t h a t 

w i l l be f a i r t o everybody. 

Thank you. 
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CHAIRMAN WROTENBERY: Thank you, Dr. Lee. 

Did you have any questions, Commissioner Bailey? 

COMMISSIONER BAILEY: (Shakes head) 

CHAIRMAN WROTENBERY: Thank you very much, Dr. 

Boneau, f o r your testimony. 

Anything f u r t h e r , Mr. Hall? 

MR. HALL: That's a l l we have. 

CHAIRMAN WROTENBERY: Okay, thank you. 

This w i l l be a good time t o break f o r lunch. Let 

me ask, has anybody been i n touch w i t h Mr. Kendrick? 

MR. FAGRELIUS: Yes, we have. 

CHAIRMAN WROTENBERY: W i l l he be ready t o go a t 

1:30? 

MR. FAGRELIUS: Yes. 

CHAIRMAN WROTENBERY: Okay, gre a t . Then w e ' l l 

s t a r t back up a t 1:30. 

(Thereupon, noon recess was taken a t 12:10 p.m.) 

(The f o l l o w i n g proceedings had a t 1:35 p.m.) 

CHAIRMAN WROTENBERY: Mr. Kendrick? 

MR. KENDRICK: Okay, I take i t we're s t i l l i n the 

f i r s t case, the — 

CHAIRMAN WROTENBERY: Yes, we are. 

MR. KENDRICK: — Case 12,888? 

CHAIRMAN WROTENBERY: That's r i g h t . 

MR. KENDRICK: We have decided not t o put any 
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testimony i n t h i s case. 

CHAIRMAN WROTENBERY: Oh, okay. So does t h a t 

b r i n g us t o the end of the testimony i n t h a t case? 

MR. KELLAHIN: Yes, madame Chair, t h a t concludes 

the p resentations t h a t we were making i n the poolwide case, 

the 12,888 case. 

CHAIRMAN WROTENBERY: Okay. 

MR. KELLAHIN: So we t h i n k we're done. 

CHAIRMAN WROTENBERY: Okay, thank you very much. 

COMMISSIONER LEE: Darn. 

(Laughter) 

MR. CARR: I n view of t h a t , I t h i n k we have a 

couple g e o l o g i s t s . 

(Laughter) 

CHAIRMAN WROTENBERY: You'd please Commissioner 

B a i l e y , she was hoping f o r more g e o l o g i c a l testimony. 

Okay. 

I n t h a t case, we d i d have a prehearing order i n 

t h i s case t h a t was issued on the 9th of May, and i n t h a t 

order we had provided t h a t we would allow 10 days f o r the 

submission of c l o s i n g statements and any proposed f i n d i n g s 

of f a c t and conclusions of law t h a t the p a r t i e s would l i k e 

t o submit. 

MR. CARR: And may i t please the Commission, 

t h e r e are a couple of other people here who d i d want t o 
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make b r i e f statements a t the conclusion of the testimony. 

CHAIRMAN WROTENBERY: Okay. 

MR. CARR: Okay? 

CHAIRMAN WROTENBERY: Okay. Well, w e ' l l make 

some time f o r t h a t , then. 

Right now, while I'm t h i n k i n g about i t , I w i l l 

j u s t note f o r the record t h a t I guess 10 days from today's 

date i s the 14th, which i s Saturday, so w e ' l l ask f o r the 

c l o s i n g statements, the w r i t t e n c l o s i n g statements and 

d r a f t f i n d i n g s and conclusions by the 16th of June. W i l l 

t h a t work f o r everybody? 

Okay, who would l i k e t o make a statement here 

before we take t h i s case under advisement? Yes? 

MR. SCHMID: My name i s Tom Schmid, I'm 

repr e s e n t i n g ChevronTexaco Corporation. I guess I ' l l take 

t h i s one here? 

CHAIRMAN WROTENBERY: Yes, please. 

MR. SCHMID: Madame Chairman, I have a l e t t e r t o 

submit t o the Commission. I would l i k e t o read i t aloud 

and make sure i t ' s entered i n the record. 

CHAIRMAN WROTENBERY: Sounds good. 

MR. SCHMID: L e t t e r dated June 4t h , i t ' s 

addressed t o the New Mexico Energy, Minerals and Nat u r a l 

Resources Department, O i l Conservation D i v i s i o n , i t ' s : 
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A t t e n t i o n : L o r i Wrotenbery, D i r e c t o r , O i l 

Conservation D i v i s i o n , regarding Case Number 12,888, 

de novo, A p p l i c a t i o n of the F r u i t l a n d Coalbed Methane 

Study Committee t o amend Rules 4 and 7 of the Special 

Rules and Regulations f o r the B a s i n - F r u i t l a n d Coal Gas 

Pool and f o r the t e r m i n a t i o n of the Cedar H i l l -

F r u i t l a n d Basal Coal Pool and the concomitant 

expansion of the Ba s i n - F r u i t l a n d Coal (Gas) Pool, Rio 

A r r i b a , San Juan, McKinley and Sandoval Counties, New 

Mexico, before the O i l Conservation Commission. 

Dear Ms. Wrotenbery, 

Chevron U.S.A. Inc. ( h e r e i n a f t e r r e f e r r e d t o as 

"Chevron") and i t s a f f i l i a t e , Four Star O i l & Gas 

Company ( h e r e i n a f t e r r e f e r r e d t o as "Four Star") 

agrees w i t h the Study Committee's recommendations. We 

support the above referenced F r u i t l a n d Coalbed Methane 

I n f i l l d r i l l i n g a p p l i c a t i o n . More p r e c i s e l y we 

support the a u t h o r i z a t i o n , under c e r t a i n r e s t r i c t i o n s , 

of a F r u i t l a n d Coal operator t o d r i l l a second Basin-

F r u i t l a n d Coalbed Methane w e l l i n and produce from an 

already es t a b l i s h e d 320 acre gas spacing u n i t f o r 

w e l l s located i n the pool, based on the operators' 

prudent assessment of a l l r e l e v a n t data. 

Chevron and Four Star f u r t h e r b e l i e v e t h i s i s a 

prudent approach t o developing t h e i r f i e l d s and t h e i r 
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leases. The Study Committee has a p p l i e d t e c h n i c a l and 

l o g i c a l reasoning t o a l l r e l e v a n t issues. We b e l i e v e 

t h a t the recent t e c h n i c a l work done by the F r u i t l a n d 

Coalbed Methane Study Committee and other major San 

Juan Basin producers, p a r t i c u l a r l y B u r l i n g t o n 

Resources O i l & Gas Company, BP America Production 

Company, and Devon Energy Corporation L.P. adequately 

j u s t i f i e s our p o s i t i o n . I n our op i n i o n , the approval 

of the a p p l i c a t i o n 1) w i l l promote conservation by 

assuring a greater u l t i m a t e recovery of gas and 

associated hydrocarbons, 2) w i l l prevent waste by 

a l l o w i n g more e f f i c i e n t drainage, and w i l l 3) 

adequately p r o t e c t c o r r e l a t i v e r i g h t s though the 

n o t i c e procedures as described i n the a p p l i c a t i o n and 

the testimony of the Study Committee. 

Chevron, as operator, w i l l a c t i v e l y s t r i v e t o 

reduce surface impacts by using new technology t o 

reduce surface disturbances, use e x i s t i n g d r i l l p a d s 

and roads where i t ' s economically f e a s i b l e and w i l l 

respect landowners' concerns regarding t h e i r a e s t h e t i c 

values of the lands. 

This l e t t e r i s r e s p e c t f u l l y submitted the 4th day 

of June, 2003, before the New Mexico O i l Conservation 

Commission. 

Sincerely, J.T. Schmid, J r . 
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CHAIRMAN WROTENBERY: Thank you very much, Mr. 

Schmid. And do you have a copy of t h a t l e t t e r t o — 

MR. SCHMID: I've got the o r i g i n a l . 

CHAIRMAN WROTENBERY: Okay, great. Thank you. 

MR. SCHMID: Would you l i k e copies? I do have 

a d d i t i o n a l copies. 

CHAIRMAN WROTENBERY: We l i s t e n e d c a r e f u l l y , so I 

t h i n k we've got i t . 

MR. SCHMID: Thank you, ma'am. 

CHAIRMAN WROTENBERY: Thank you. 

Anybody else l i k e t o make a statement? Yes. 

MR. HAWKS: I'm Ralph Hawks. I'm a g e o l o g i s t 

w i t h Williams. With your permission I w i l l not read our 

statement, but we have been involved i n the Committee since 

1999 when i t was reconvened. 

We have p a r t i c i p a t e d as i n d i c a t e d by other 

testimony, we have been p r o v i d i n g ConocoPhillips i n 

p a r t i c u l a r some i n f o r m a t i o n t h a t they d i d use i n t h e i r 

testimony. 

We do support the Committee's recommendation, and 

we are i n favor of t h a t , and t h a t ' s what our statement 

i n d i c a t e s . 

I have e x t r a copies, i f you would l i k e a copy of 

our statement as w e l l . 

CHAIRMAN WROTENBERY: We've got copies. 
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MR. HAWKS: Okay. And t h a t ' s a l l I have. 

CHAIRMAN WROTENBERY: Okay, thank you very much, 

appreciate i t . 

MR. HAWKS: Thank you. 

CHAIRMAN WROTENBERY: I s there anyone else who 

would wish t o make a statement at t h i s time? 

Anything f u r t h e r ? Mr. Carr? Mr. Ke l l a h i n ? Mr. 

Hall? 

MR. CARR: I don't t h i n k Mr. K e l l a h i n or I have 

anything. 

CHAIRMAN WROTENBERY: Or Mr. Kendrick, anything? 

MR. KENDRICK: Not i n t h i s case. 

CHAIRMAN WROTENBERY: Okay. I n t h a t case, we 

w i l l take t h i s p a r t i c u l a r matter under advisement, and we 

w i l l look forward t o r e c e i v i n g the w r i t t e n c l o s i n g 

statements on the 16th of June. 

(Thereupon, these proceedings were concluded a t 

1:42 p.m.) 

* * * 
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