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THEREAFTER at the hour of 8:25 o'clock a. ro. on the 27th day 

of August, 1986, the hearing was again called to order i n 

Committee Room 339, State Capitol Building, Santa Fe, New 

Mexico, before Chairman Richard L. Stamets and Commissioner 

Ed Kelley, at which time the following proceedings were had, 

to - w i t : 

MR. STAMETS: The hearing w i l l 

come to order. 

I t r i e d to contact a l l of the 

attorneys yesterday and advise them of the plan for today 

but j u s t to r e i t e r a t e t h a t , we w i l l f i n i s h t h i s case today. 

We are going to allocate three 

hours for the pros, those who are i n favor of the applica­

tions , which they may use i n any way they see f i t , putting 

on d i r e c t testimony or cross examination. 

We'll allow three hours for the 

opponents, which they may use as they see f i t . 

We're going to s t a r t out t h i s 

morning with the pros and l e t them do t h e i r thing. This 

w i l l also, then, provide for some slippage i n case the Com­

mission wishes to allow some additional time for both sides. 

Also we anticipate not more 

than f i f t e e n minutes a side for closing arguments, unless 
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either side chooses to use some of t h e i r three hours for 

closing arguments instead of either d i r e c t testimony or 

cross examination. 

Are there any questions? 

MR. LOPEZ: Well, Mr. Stamets, 

maybe j u s t an observation. 

I realize t h i s i s the way you 

want to do t h i s , but i t was suggested that perhaps a f a i r 

a l l o c a t i o n of time would have been, since there seems to be 

three d i f f e r e n t positions, one which the McHugh-Greer camp 

is promoting, the one that the Mallon-Mesa Grande camp i s 

promoting, and the one that the Mobil camp i s promoting, 

which takes i n three d i f f e r e n t spectrums on the scale, and 

therefore two hours and two hours and two hours would be 

more appropriate. 

But knowing that yesterday you 

set the rules to begin w i t h , we can l i v e with them. 

MR. STAMETS: Thank you, we 

appreciate th a t . 

With t h a t , then, we'll begin 

th i s morning with either Mr. Kellahin or Mr. Carrs. 

MR. CARR: Mr. Stamets, i t ' s my 

understanding that we may use our three hours anyway we 

choose and i n any order that we choose. 

MR. STAMETS: Correct. 
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MR. CARR: So i n i t i a l l y we w i l l 

c a l l Albert R. Greer for r e b u t t a l testimony. 

I would request that the record 

r e f l e c t that Mr. Greer has previously been sworn and remains 

under oath and that he has been q u a l i f i e d as an expert 

witness i n the f i e l d of petroleum engineering. 

ALBERT R. GREER, 

being recalled as a witness and having been previously sworn 

and remaining under oath, t e s t i f i e d as follows, t o - w i t : 

REDIRECT EXAMINATION 

BY MR. CARR: 

Q Mr. Greer, you were present las t Friday 

and heard the testimony of Mr. Hueni, did you not? 

A Yes, s i r . 

Q Do you agree with the in t e r p r e t a t i o n of 

the Mancos formation i n the subject area as presented by Mr. 

Hueni? 

A No, s i r , I do not. 

Q Could you b r i e f l y summarize the interpre­

t a t i o n presented by Mr. Hueni at that time? 

A Mr. Hueni made a number of mistakes, Mr. 

Chairman, that led to his rais-interpretations and to begin 

with, he had the wrong bubble point and from that worked up 
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a projected performance of the reservoir and came up with 

the — the conclusion that the reservoir was performing as a 

solution gas drive reservoir would insofar as the pressures 

were concerned but his — the gas/oil r a t i o s of the pool 

were less than what he would have calculated and accordingly 

there was something strange going on. 

And so he, having basically the wrong i n ­

formation to s t a r t w i t h , he arrived at basically wrong i n ­

terpretations . 

In the course of t h i s he found some ano­

malies i n analyzing the behavior of the reservoir and — and 

he took these anomalies as supporting his basic premise and 

he f e l t a l l along then that he was building on his case and 

that — that the wrong i n t e r p r e t a t i o n s , the wrong informa­

t i o n , then, resulted i n the wrong conclusions. 

Q Now, Hr. Greer, what i s the significance, 

a c t u a l l y , of using the wrong bubble point? 

What impact does t h i s have on the data? 

A I t has a very s i g n i f i c a n t impact i n that 

i t shows the difference i n the calculated gas/oil r a t i o and 

the observed performance of the pool to be a s i g n i f i c a n t l y 

d i f f e r e n t amount than i t r e a l l y i s , and that then makes him 

feel that he has to — to reach down deeper to f i n d some 

kinds of strange behavior to explain t h i s . 

Q What was the basic information that Mr. 
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Kueni was r e l y i n g on i n calculating what the bubble point 

was? 

A He makes reference to some bubble point 

— some samples and reservoir f l u i d samples. He concludes 

that they were not accurate and so then he takes some separ­

ator samples and estimates the bubble point from th a t , a 

very inaccurate, i f I might say, way of determining the bub­

ble point, p a r t i c u l a r l y i n t h i s s t r a t i f i e d reservoir i n 

which there are free gas stringers and can contaminate the 

samples such that a separator sample can — may not, and 

probably does not represent the f l u i d s which existed and 

would give that kind of a bubble point. 

Q What kind of information or samples did 

you use i n determining what the bubble point should be i n 

th i s reservoir? 

A Mr. Chairman, we went to great lengths to 

— to get very accurate reservoir samples i n order to deter­

mine the bubble point and we obtained one sample high on the 

structure, we determined from another one low on the struc­

ture, bubble points that checked within j u s t a few pounds 

of each others; no question that we had accurates bubble 

point information. 

Q And when were these samples actually 

taken properly? 

A One, I believe, was i n 1962, and then an-
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other one a couple of years l a t e r ; three years l a t e r , maybe. 

Q ' J i l l you review these samples and then 

your calculations with the Commission as part of your t e s t i ­

mony t h i s morning? 

A Yes, s i r , I ' l l review i n d e t a i l how we 

determined the true bubble point pressure and how Mr. Hueni 

made his mistakes. 

Q How, Mr. Greer, did you also hear Mr. 

Hueni's testimony concerning o i l and gas segregation i n the 

reservoir? 

A Yes, s i r . 

Q And have you reviewed his presentation? 

A Yes, s i r . 

Q In your opinion was the presentation 

based on accurate information? 

A No, s i r . 

Q And how so? 

A Well, he used, as I mentioned a minute 

ago, the fact that the — the gas/oil r a t i o measured i n the 

pool was substantially less than what he would calculate for 

a solution gas drive reservoir. So we f e l t l i k e there had 

to be some other strange reason f o r t h i s . He found some 

anomalies i n some — the production behavior of some wells 

that seemed to lend credence to his supposition, and we ju s t 

have to recognize, Mr. Chairman, that Mr. Hueni just did not 
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have time to make the study necessary to understand t h i s re­

servoir. 

So he found some anomalies. He, without 

checking the anomalies to see i f they r e a l l y , t r u l y existed, 

he j u s t accepted them, made his determination th a t , yes, 

there i s something strange going on, and so he j u s t reaches 

down i n t o the depths of the mysteries of these underground 

rocks and comes up with a bizarre i n t e r p r e t a t i o n that best 

can bes described only as — as outrageous. 

Q Now, Mr. Greer, w i l l you review t h i s pre­

sentation i n d e t a i l as part of your case today? 

A Yes, s i r , I ' l l go every point — over 

every point he discussed. 

Q Now, Mr. Greer, as part of his case Mr. 

Hueni discounted the e f f e c t of the r e l i a b i l i t y of the i n t e r ­

ference t e s t information that you've obtained. 

A Yes, s i r . 

Q In your opinion was his approach to t h i s 

test or t h i s type of tes t i n g accurate and appropriate? 

A No, s i r , Hr. Chairman, i t ' s p retty clear 

that — t h a t Mr. Hueni did not understand the type of i n t e r ­

ference t e s t i n g we conducted. 

We w i l l explain the mistakes he made i n 

those respects i n d e t a i l . 

Q Were you also present for the testimony 
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presented by Mobil concerning the core data they have ob­

tained i n the two porosity systems which they assert is 

working i n the reservoir? 

A Yes, s i r . 

Q And i n your opinion was t h i s an accurate 

i n t e r p r e t a t i o n of the reservoir? 

A Well, i t doesn't — i t doesn't f i t the 

general i n t e r p r e t a t i o n s , Mr. Chairman, of — of what geolo­

gi s t s and engineers now consider a natur a l l y fractured 

reservoir. He has eliminated the natural fractures i n his 

calculations, apparently, and i s dealing only with what must 

be induced fractures or fractures great distances apart, and 

as a consequence, then, by his calculations he feels that 

i t ' s necessary to p u l l the pressure down i n the fracturesa 

i n order for the matrix, i f there i s any matrix, which I 

seriously doubt, to produce. 

Now i f the fractures are closer together, 

as they are normally i n a fractured reservoir, then the mat­

r i x makes i t s e l f known, so to speak, early i n the l i f e of 

the reservoir. And so i n the instance of Gavilan, i f there 

is — i f there i s matrix porosity and i t ' s fractured, we 

know i t ' s fractured, then the matrix i s contributing now 

j u s t as much as i t ever can i n respect to the pressures that 

e x i s t . 

And so, when we in t e r p r e t the reservoir 
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behaviors now i n terms of pressure decline versus cumulative 

production, we're seeing whatever i s there i n the fractures, 

i n the matrix, whatever, and the net of t h i s , Mr. Chairman, 

i s that wherever the o i l i s coming from, the reservoir i s i n 

trouble. 

Q Now, Mr. Greer, as time permits, w i l l you 

have technical testimony concerning the p o s s i b i l i t y of mat­

r i x contribution i n t h i s reservoir? 

A Yes, s i r , i f we have time we'll go in t o 

that. 

Q Now, have you prepared certain exhibits 

for presentation here today? 

A Yes, s i r . 

Q At t h i s time i f we could pass out Exhi­

b i t Number Six, please. 

Now, Kr. Greer, r e f e r r i n g to Benson-

Montin-Greer Exhibit Number Six, before we go in t o the par­

t i c u l a r sections of t h i s e x h i b i t , could you generally char­

acterize the analysis made of reservoir by Mr. Hueni? 

A Yes, s i r . This Exhibit Number Six w i l l 

cover j u s t a part of Mr. Hueni's testimony and i t sets out 

how Mr. Hueni carne about making his mistakes and — and 

they're understandable, Mr. Chairman. I don't want to imply 

in any way that I think Mr. Hueni i s not capable; he's ob­

viously a capable, talented engineer, but he made mistakes; 
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years ago, before my hair got so gray. 

They j u s t corr.e about and once you get 

started down a l i n e and you have l a i d before you a l o t of 

information, you don't have much time to work with i t , you 

make a quick analysis of i t . You jump, and that's the only 

word that can explain i t , ycu jump to a conclusion, and then 

unconsciously as you develop information you accept the 

things that embellish your i n i t i a l conclusion and you tend 

to kind of set aside things that might not contradict i t , 

and i t ' s not a deliberate thing. I t ' s jus t a natural way 

that we humans work as we work on a problem. 

Q Now, i n i t i a l l y l e t ' s look at the calcu­

lated GOR and before we get to Tab h i n Exhibit Number Six, 

there are certain documents. 

I d i r e c t your attention f i r s t to the 

f i r s t blue page a f t e r the t i t l e page and ask you to i d e n t i f y 

that and review i t , please. 

A This i s a copy of the gas/oil r a t i o and 

production history from Mr. Hueni's exhibit and which shows 

a very f l a t gas/oil r a t i o curve for the pool during the 

years 1985 and '85, when i n fact the gas/oil r a t i o i s 

declining rather fast at the end of t h i s period. 

Q And the notations on that are your hand­

w r i t i n g — 
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A Yeah, my handwriting where I note the 

(u n c l e a r ) . 

Q A l l r i g h t , would you go t o the next page, 

please, and i d e n t i f y t h a t ? 

A The next page shows the d e t a i l e d c a l c u l a 

t i o n s which our engineer made i n a r r i v i n g a t the — what 

might be a r e p r e s e n t a t i v e g a s / o i l r a t i o f o r the — f o r the 

r e s e r v o i r . I n order to do t h a t i t was necessary t o deduct 

the two w e l l s which we f e e l would have, i f t h e i r i n f o r m a t i o n 

i s i n c l u d e d , the No. 1 Gavilan and Gavilan Howard, because 

of communication from the Dakota on one and j u s t where the 

gas came from on the No. 1 Gavilan, we don't know, but 

they're w e l l s whose i n f o r m a t i o n needs t o be deleted from the 

pool t o t a l i n order to a r r i v e a t some kind of a representa­

t i o n of what the g a s / o i l r a t i o i s r e a l l y doing i n the o i l 

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

t h i s e x h i b i t , which i s a graph, please i d e n t i f y t h a t and 

j u s t b r i e f l y review i t . 

D of McHugh's E x h i b i t Number Three i n t h i s case, and — and 

the f i g u r e s which our engineer came up w i t h checks e x a c t l y 

w i t h — w i t h McHugh's work i n t h i s c a l c u l a t e d g a s / o i l r a t i o , 

and t h i s shows the r a p i d l y r i s i n g g a s / o i l r a t i o i n the pool 

and more accurat e l y depicts what's going on than what Mr. 

Q Now i f you go t o the next document i n 

A A l l r i g h t , t h i s i s a copy out of Section 
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Hueni was using. 

Q Mow t h i s data goes through what period of 

time, Mr. Greer? 

A I believe i t ends about May of t h i s year. 

Q And that's what Mr. Hueni's exhi b i t also 

depicts? 

A I believe that's r i g h t . 

Q A l l r i g h t , now l e t ' s go to the pink sheet 

and I'd ask you to i d e n t i f y that and I think i t ' s important 

to note that you have penciled certain notations on t h i s ex­

h i b i t , i s that correct? 

A Yes, s i r . Basically t h i s i s one of Mr. 

Hueni's e x h i b i t s , pages out of his e x h i b i t . There are some 

pencil notations on there showing, f i r s t s t a r t i n g on the 

lefthand side, the v e r t i c a l penciled l i n e , between the two 

v e r t i c a l penciled l i n e s , says i t 1,750,000 barrels produced 

from the bubble point, and I believe that the bubble point 

i s kind of hard to read i n t h i s scales, but i t appears from 

the way the pressure dropped rather steeply at f i r s t , that 

Mr. Hueni, I believe, has assumed that that is the bubble 

point, that f i r s t s o l i d dot on the — on the pressure l i n e . 

From there over to the 1,950,000 barrel 

point there's then a m i l l i o n and three-quarters barrels of 

o i l produced during that period of time. 

You can see how Mr. Hueni's oressures f i t 
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the observed pressures, and i t ' s my understanding that he 

used about 100,000,000 barrels of o i l i n place to calculate 

t h i s . 

when I used 100,000,000 barrels of o i l i n 

place, the same r e l a t i v e permeability r a t i o , and PVT data 

from the Loddy or the Canada Ojitos Unit, either one, 

they're very — f a i r l y close together, I get a much lower 

calculated gas/oil r a t i o . 

Now, the difference, the difference may 

be, and i t ' s a s i g n i f i c a n t difference, Mr. Chairman, i t ' s 

halfway between Mr. Kueni's projected point and his actual 

gas/oil r a t i o , and i t ' s t h i s big difference that leads Mr. 

Hueni to the conclusion that there's something strange going 

on i n the reservoir. 

So i f the gas/oil r a t i o , the projected 

gas/oil r a t i o were actually lower than he has i t , then he 

r e a l l y doesn't have a strange reservoir, or a strange s i t u a ­

t i o n to deal with. 

Now, the actual gas/oil r a t i o i s probably 

— would be higher than i s shown here for the reason that 

part of the o i l i s s t i l l under-saturated, new v/ells are com­

ing on l i n e , and so although t h i s — t h i s graph r e f l e c t s the 

reservoir performance of the pool as a whole, i t ' s r e a l l y 

d i storted i n that as new wells come on, i f they come i n with 

a — or they're d r i l l e d i n an area where one of these s t r a t -



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 

19 

i f i e d sections has gas i n i t , i t w i l l kick the gas/oil r a t i o 

up, a well that comes i n with the — f a i r l y close to the so­

l u t i o n gas/oil r a t i o below the bubble point w i l l d i s t o r t i t 

down. 

So i t ' s very d i f f i c u l t , r e a l l y , tc say 

from a curve l i k e t h i s that the performance i s or i s not 

following what would be expected for a solution gas drive 

reservoir of t h i s type. 

Now, as indicated, the difference between 

the red dot, Mr. Hueni's red dot and my blue dot, might be 

because he's used d i f f e r e n t PVT data than I did but I j u s t 

can't think that that's the difference and we'll get to that 

i n a minute where I compare i t . 

The Canada Ojitos PVT data and the Loddy, 

the difference I would think there i s about the same as I 

would expect from what Mr. Hueni's used, and so I conclude 

that i n addition to t h a t , that the gas/oil r a t i o l i n e i s 

probably not very accurately calculated and the reason I say 

that i s Mr. Hueni notes that i t ' s calculated by the Horner 

method and there's nothing wrong with the Horner method i f 

you use i t correctly for t h i s s i t u a t i o n . 

Here, where we're dealing with rapidly 

r i s i n g changes i n the r e l a t i v e permeability r a t i o s , for 

small differences i n o i l or t o t a l l i q u i d saturation, re­

quires a more accurate treatment of t h i s problem than you 
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o r d i n a r i l y can get with the Horner method i f you use big 

steps. 

With the Horner method you need to use 

small steps to get i t . Even the way I calculate i t , I would 

use at the most that big a step the f i r s t time, and when I'm 

t a l k i n g about that big a step, I'm t a l k i n g about where the 

gas/oil r a t i o point breaks from level to i t s f i r s t increas­

ing point at about 1,250,000 barrels, and the problem here 

is the compounding of problems. 

F i r s t he uses the Horner method. Second 

he uses a computer, so then he had compunded the inherent 

inaccuracies of the Horner method with the errors that the 

computer i s going to bring i n and the errors that the com­

puter brings i n is i t averages a r i t h m e t i c a l l y between the 

two points and — and the r i s i n g r a t i o of permeabilities is 

on a logarithmic scale. The end r e s u l t , then — w e l l , then 

another thing. He uses too few points to define for the 

computer the r e l a t i v e permeability r a t i o . Ke shows on his 

information how — the information he gave the computer. 

What that means is that i f at some p a r t i ­

cular point the computer i s seeking i t s t r i a l and error 

method of reaching a point, i f that's close to the points he 

put into the computer, then i t ' s f a i r l y accurate, but i f 

i t ' s i n between, then the computer picks up a higher KgKo 

r a t i o than r e a l l y e x i s t s , and so that tends to give a higher 
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gas/oil r a t i o . I f the f i r s t point i s o f f , then the amount 

of gas taken from the reservoir i s o f f , the l i q u i d s l e f t i n 

the reservoir i s o f f , t h i s i s a l l i n the calculation, and 

then the end r e s u l t i s too high a gas/oil r a t i o , and so when 

you compound a l l of these problems, I'm not surprised that 

the gas/oil r a t i o calculated here i s higher than i t would — 

should be. 

Now, i f you take in t o account the prob­

a b i l i t y that the bubble point i s much lower than what Mr. 

Hueni used, then the s h i f t of the curves, of the computed 

curves, or the f i e l d performance curves, are to the l e f t and 

John Roe brought t h i s out i n his testimony i n pointing out 

the f i r s t time that he looked at the solution gas drive re­

covery, th a t , yes, there's a problem here and that is one of 

the probable solutions i n addition to the fact that the 

gas/oil r a t i o i s not f a i r l y representated by taking the 

average of everything. 

So, the net of i t i s , then, that I need 

to leave i t clear to the Commission that there i s a option 

to Mr. Hueni's i n t e r p r e t a t i o n . The option i s that the 

reservoir i s performing l i k e you expect i t to. 

Q Mow, Mr. Greer, you've j u s t i d e n t i f i e d 

the document behind Tas A and then moved r i g h t into the doc­

ument behind Tab B i n t h i s e x h i b i t . 

A This i s — under Tab A i s j u s t the reser-
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vo i r f l u i d study of the Loddy and which I used to make a 

comparison with Canada Ojitos recovery. 

Q Okay. Now going to Tab B, would you j u s t 

i d e n t i f y the f i r s t document behind that tab? 

A That's the r e l a t i v e permeability r a t i o 

curve which we've discussed e a r l i e r i n t h i s hearing. 

Q And now go to the next sheet, please. 

A The next one i s the expanded curve, the 

same information as i s shown by the dashed l i n e on the blue 

sheet expanded to a wider scale and brought down to .001 

r e l a t i v e permeability r a t i o , and the reason I've done that 

i s to have a more defined l i n e f o r comparing the difference 

i n calculated performances with the Loddy PVT data and the 

Canada Ojitos Unit PVT data. 

Q A l l r i g h t , now please go to the yellow or 

orange sheet that follows that and i d e n t i f y that and review 

i t , please. 

A This next sheet shows the comparison of 

the projected performance curves, using the Canada Ojitos 

data and the Loddy data, and points out that there's r e a l l y 

not a l o t of difference early i n the l i f e of the pool. The 

ultimate recovery i s about the same. There'll be a higher 

gas/oil r a t i o , but the point i s i t ' s not s i g n i f i c a n t l y 

greater as would appear from Mr. Hueni's calculations and 

so, although I've not calculated the performance using Mr. 
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Hueni's PVT data, I j u s t have the feeling that there's no 

way that there could be that much difference i f they're pro­

perly calculated. 

Q Now, moving from that data and going to 

the information behind Tab C, would you review that informa­

t i o n and indicate how i t relates to the calculation of r e l a ­

t i v e permeability? 

A One way, Mr. Chairman, to t e l l whether 

t h i s reservoir i s performing i n one respect as a solution 

gas drive reservoir, which I've not had an opportunity to — 

to recognize much gravity drainage, i s to take a well that 

produces — i t produced a s i g n i f i c a n t amount of o i l , has a 

rather large drop i n pressure so that we have the maximum 

range of pressures and hopefully, the maximum change in 

l i q u i d saturation i n that area, and from that, the producing 

information from a well such as t h a t , we can then calculate 

the actual r e l a t i v e permeability r a t i o as i t applies to that 

w e l l , and that's what I've done here. 

The f i r s t sheet show show c i l to gas v i s ­

cosity r a t i o from the Loddy data, plotted on the next graph, 

the white sheet. Then on the gold colored sheet we show 

what the l i q u i d saturation would be at any p a r t i c u l a r reser­

voir pressure depending upon the bubble point. 

The f i r s t horizontal scale shows for a 

1500 pound bubble point; the second for a 1550 pound bubble 
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point; the bottom one for a 1600 pound bubble point, and I 

used that information to go to that set out under Tab D. 

Q Okay, w i l l you now i d e n t i f y that and then 

review what that calculation shows? 

A This shows the calculated r e l a t i v e per­

meability r a t i o taken from McHugh Native Son No. 2 Well for 

the four periods, 1 December '85, February, A p r i l , and June 

•86. 

We take i n t o account the f a c t , Mr. Chair­

man, that there i s about a 300 foot difference i n sections 

from the top possibly producing zone to the bottom one, 

which i s roughly 100 pounds differences i n the upper to the 

lower part of the pay zones and we don't know which, i f any, 

i s contributing — or which of the zones are contributing 

the most of the production, but there j u s t i n t h i s one well 

alone and the f a c t that we have the d i f f e r e n t zones, makes 

i t impossible to t e l l what the l i q u i d saturation would be i n 

any one of the zones for a d i f f e r e n t pressure, and so what 

I've done i s to cover that range and we pl o t that range. 

And the range i s shown — i n the middle of the sheet i s 

shown the r e l a t i v e permeability r a t i o for those producing 

conditions. The bottom three horizontal lines show the 

l i q u i d saturation depending — for each of the bubble point 

conditions. At the bottom of the page i s shown the simple 

formula by which that's calculated. 
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Q Now go to the graph on the next page and 

discuss th a t . 

A The next page i s the same as the early 

one we looked at of the expanded graph, except I've l e f t out 

the lower s t r a i g h t l i n e which covers a lower l i q u i d satura­

t i o n , and i t ' s on t h i s graph, then, that I plot the data we 

j u s t calculated, and that's shown on the pink graph. 

On the pink graph we show for December 

•85 that — that the l i q u i d saturation would be 100 percent 

i f the bubble point were 1500 pounds. The pink sheet is for 

1500 pound bubble point pressure. 

Then fo r February the range runs from 

about 99 percent to 100 percent. 

In A p r i l i t runs from about 98.3 percent 

to 100, and then i n June, about 97.4 percent to about 99.5 

percent. 

And on the next page we see where the 

range of data would f a l l i f the bubble point were 1550 

pounds. 

And then on the yellow sheet v/e show what 

the range of data would be for 1600 pound bubble point. 

Q Now what do these three graphs actually 

show? 

A What these show, Mr. Chairman, is that 

there i s no reason to believe that insofar as t h i s well i s 
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concerned, and I grant you i t ' s very d i f f i c u l t to f i n d char­

a c t e r i s t i c wells which represent the average of the pool to 

be expecteds, but t h i s well has produced a s i g n i f i c a n t 

amount of o i l , has the biggest drop i n pressure, and i s the 

one that I would think would be most apt to represent condi­

t i o n s , and i f the r e l a t i v e permeability r a t i o for t h i s frac­

tured formation i s as we think i t i s , i f the bubble point i s 

i n the range that I think i t i s , then there i s nothing un­

usual about the way t h i s reservoir i s performing as far as 

solution gas drive i s concerned and there i s no need, Mr. 

Chairman, to go to some strange behavior to explain why the 

pressure and production data do not f i t Mr. Hueni's curves. 

Q Now, Mr. Greer, would you go to the docu­

ment contained behind Tab E i n Exhibit Six and i d e n t i f y 

t h i s , please? 

A Yes, s i r . Mr. Hueni sets out here, t h i s 

i s a sheet that — out of his e x h i b i t . The highlighted 

language says that the remaining samples, and he's ta l k i n g 

now — see, what happened, Mr. Chairman, Mr. Hueni was pro­

vided sample data on three wells, two were taken by the 

McHugh people, one that was taken by our company i n the 

Canada Ojitos Unit. The two taken by McHugh were i n the 

Gavilan Pool. 

The information on one of the wells was 

obviously not good and on the Loddy there was a question 
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about —about that information, and I understand his con­

cerns about tha t . I have concerns abut the PVT data on the 

Loddy. The McHugh people, when they f i r s t t o l d us about the 

samples that they took, said that they realized that he'd 

get some information on the reservoir, they had no bottom 

hole samples over there, they thought they would run out and 

the language they used, as I r e c a l l , was we would get some 

quick and d i r t y samples, and that's what they got. One of 

them was j u s t no good at a l l ; the other one appears to be 

somewhere i n the ballpark, but I can understand here Mr. 

Hueni's reservations about that — about the Loddy samples . 

Then he says here, and we need to read 

t h i s , "The remaining sajnples", now he's t a l k i n g about the 

Loddy and the Canada Ojitos samples, he says, "they were 

both taken a f t e r s i g n i f i c a n t production from t h e i r respec­

t i v e pools and i t could not be determined i f the lab repor­

ted bubble point pressure reflected true reservoir condi­

tions or some gas evolution had occurred p r i o r to sampling." 

Now that was true about the Loddy. vie had no information 

about t h a t , but i t i s untrue about the Canada Ojitos Unit 

sample, and you see, Mr. Hueni was i n such a short time, 

such a short time to analyze t h i s that he did not come to us 

and ask us about our sampling procedure, was i t a good, 

v a l i d sample, did we have any other samples, but he was at 

the point that he was r e a l l y desperate to determine, w e l l , 
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what r e a l l y i s the bubble point, and so he goes then to 

separator samples, and he had to be desperate to do t h i s 

because, Mr. Chairman, the — to determine a bubble point 

from separator samples, you're j u s t reaching i n the bottom 

of the barrel for information. That's the last resort. 

So i t ' s unfortunate that he didn't have 

the time and no one who was helping him realized that they 

should have advised him to go check with Benson-Montin-

Greer, they very c a r e f u l l y took the samples; they got some 

good samples. He didn't know th a t . 

So he uses poor information to arr i v e at 

the bubble point. You need to look at how bad, how bad the 

information can be to use separator samples to estimate the 

bubble point. 

Q Okay, now doing t h i s , would you go to the 

next e x h i b i t i n Section E and i d e n t i f y that? I believe t h i s 

i s an e x h i b i t we've seen before. 

A Yes, s i r , t h i s i s an ex h i b i t we've seen 

before and about the center of i t i s a cross section i d e n t i ­

f i e d from the Mallon Howard 1-A east to the Canada Ojitos 

Unit E-6 and down to the J-6, and the main thing I want to 

point out here i s that the J-6 i s j u s t about the lowest well 

i n the trough on the east side of the Gavilan nose and the 

low part of the structure from Canada Ojitos Unit. 

And why t h i s i s s i g n i f i c a n t i s because i n 
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t h i s s t r a t i f i e d reservoir there's free gas, we know at least 

i n what we c a l l the gray zone, and we'll look at that cross 

section that next f a l l s . 

Q Okay, and that's the next e x h i b i t i n — 

or document i n Section E of Exhibit Six. 

A Wow, Mr. Chairman, we're t a l k i n g about 

the bubble point but we don't have much time and I need to 

t a l k also about s t r a t i f i c a t i o n , so i f y o u ' l l bear with me 

I'd l i k e to jump to s t r a t i f i c a t i o n now so we won't have to 

come back to t h i s e x h i b i t . 

The three main producing zones that we 

have i n West Puerto Chiquito and Gavilan are the A, R, and C 

zones. The gray zone i s one that kind of comes and goes and 

i n my view from what we've seen so f a r i s j u s t probably gas 

productive. 

These zones are s t r a t i f i e d , Mr. Chairman, 

and they may, as indicated i n my i n i t i a l testimony, be t i e d 

together i n a place or two by f a u l t s . There are not very 

many f a u l t s i n the pool. McHugh's structure map by Dick 

E l l i s i s the only one that I remember seeing that showed any 

— any i d e n t i f i e s f a u l t s . So i n general, i n general the — 

when indivi d u a l wells are produced, completed, they produce 

as s t r a t i f i e d zones. 

We have on numerous occasions, Mr. Chair­

man, completed a well i n the bottom zone, i n the C zone, and 
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with that t h i c k , nonproductive section between the brown and 

the green zone, we have found separation. We've gone back 

af t e r packing wells and found that the zones are separated. 

We've even found separation, Mr. 

Chairman, between the A and the B zones where the 

perforations were as close together as 20 or 30 feet. We 

have, for instance, fraced the A and B zones together, put a 

bridge plug between the two zones, produced the well for two 

or three years, production rate ten or f i f t e e n barrels a 

day; d r i l l e d out the bridge plug and picked the production 

rate up to 40 or 50 barrels a day. No question, Mr. 

Chairman, the zones are s t r a t i f i e d . There is no v e r t i c a l 

communication as Mr. Hueni has suggested. 

Now, to t a l k about the bubble point, we 

show here the perforations through small horizontal lines on 

the insde of each of these logs. 

Mallon has perforated the zones pretty 

much from a gray zone down to the unid e n t i f i e d zones at the 

bottom. The uncolored zones at the bottom are, the top i s 

the Sanostee, the bottom i s the Niobrara, base of the 

Niobrara s i l t . 

Sometimes they produce very small amounts 

of o i l but very small. 

When Mallon perforates most of t h e i r 

section, i n our o f f s e t well we fe e l l i k e we're obligated to 
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perforate most of ours for legal i f no other reasons. 

But when we get farther o f f to the east 

where we're not d i r e c t l y o f f s e t , we perforate the zones 

which are reasonably thought to be productive, which i s A, 

B, and C zones, a l i t t l e b i t down i n the Sanostee and the 

basal Niobrara. 

Now, when we completed the E-6, the cen­

ter w e l l , we did not want additional gas there. we were 

planning to use t h i s as an interference test w e l l . We 

didn't want to perforate the gray zone. We realized Mallon 

had perforated i t but to protect our i n t e r e s t we would need 

to have a well somewhere over there that would produce the 

gas out of the gray zone. 

We l e f t that u n t i l we d r i l l e d the J-6, 

the well on the r i g h t . We perforated the gray zone here 

along with the other. This well then showed about 400,000 

feet of free gas out of the — out of the gray zone, and how 

that — and so now we looked at what would happen i f we took 

a separator sample on the J-6 to estimate the bubble point. 

And I show that on the — 

Q And that's the document i n yellow behind 

Tab E? 

A Yes, s i r , and t h i s i s one of the o l d , 

twenty-five year old methods of corr e l a t i n g bottom hole sam­

ple data. They have more accurate information now but i n 
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general we can see from t h i s information how i f , i n taking a 

separator sample, you have commingled with the o i l some free 

gas from one of these s t r a t i f i e d zones, then — 

Q Go to the — go to the graph now behind 

i t and show — review for the Commission what t h i s shows 

about the r e l i a b i l i t y of separator samples. 

A The — the — we s t a r t on the lefthand 

side of the graph and s t a r t with the green l i n e . The green 

l i n e s t a r t s at a gas/oil r a t i o of about 500 cubic feet a 

b a r r e l , drops down v e r t i c a l l y to the 40 or comes over h o r i ­

zontally to about the 0.7 gas gravity l i n e , drops down to 

the approximately 40 degree o i l l i n e , goes over horizontally 

to approximately the 150 degree reservoir temperature, and 

you come up with 2000 pound bubble point. Sow, t h i s i s ap­

proximately what we had i n Canada Oj i t o s , about 480 cubic 

feet a barrel and true bubble point's about 1520; t h i s shows 

i t w i t h i n , you know, 4-or-500 pounds, not too bad for a 

rough guess. 

But what would happen i f we had a high 

gas/oil r a t i o w e l l , free gas mixed i n the separator samples, 

and the f i r s t sample we had on the J-6 would have been 5000 

cubic feet a b a r r e l . The chart doesn't go that high to f o l ­

low i t over to the righthand side but we j u s t go up to about 

15-or-1600 cubic feet a barrel and what would i t show. 

Well, we follow the same path over to 
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0.7 g r a v i t y , down to the 40 g r a v i t y , over to the 150 degrees 

and we f i n d a bubble point of 5000 pounds. 

Now, t h i s i s the problem that you have, 

Mr. Chairman, i n a s t r a t i f i e d reservoir mixing o i l from an 

o i l zone, gas from a gas zone, and t r y i n g to estimate a bub­

ble point. So Mr. Hueni used the most unreliable method 

available to estimate the bubble point. 

Q A l l r i g h t , would you now go to the log 

section which i s the next page behind Tab E? 

What does t h i s show? 

A This shows what we found i n a number of 

wells cored i n the basin, not i n t h i s area, but i n the same 

general section of the Mancos on the west side of the basin. 

Cores were analyzed about f i f t e e n years or so ago. 

We found that we could — that we had 

very l i t t l e r e l i a b l e information we could get from cores, 

but what we did f i n d was — w e l l , mainly we found that i n 

t h e i r analysis and t h e i r recording of the samples that they 

took out not only what might be o i l i n the — i n the effec­

t i v e hydrocarbon pore space, but they took out the kerogen 

of the shale, j u s t l i k e o i l shale that they have i n Colorado 

for — that they run through the plants i n order to get o i l 

out of the o i l shale. In the core analysis process they 

took out the kerogen, they took out the water hydration, and 

so i t ' s r e a l l y d i f f i c u l t to determine from a core analysis 
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i n t h i s formation what, r e a l l y what's going on. 

But one thing we did f i n d , one thing we 

did f i n d i s that whether i t ' s o i l kerogen or whatever that 

you took out of the shale, there i s n ' t any of i t when the 

r e s i s t i v i t y gets down around 15 ohmeters. Now t h i s was for 

— and even as high as 30 ohmeters we'd have to go before we 

f i n d the s i g n i f i c a n t amount of o i l . 

So we f i n d i n these zones, the 

separations of the producing zones, these low r e s i s t i v i t y 

shales, and they j u s t don't have any o i l i n them. I f they 

have any o i l i t ' s j u s t by happenstance of a f a u l t or a 

fracture that's come down from above, and we note, for 

instance, that Mobil i n i t s core analysis didn't even 

analyze these shales between the producing zones. This i s 

j u s t some more of the evidence that shows that the zones are 

s t r a t i f i e d and not v e r t i c a l l y connected. 

Q Mr. Greer, what does t h i s t e l l you about 

the concept of one 600 foot producing interval? 

A I t ' s j u s t impossible, Mr. Chairman, 

there's no way i t can beds. 

Q Now, Mr. Greer, you talked about samples 

that you had taken early i n the l i f e of the reservoir. 

Would you go to the information contained behind exh i b i t or 

Tab F i n Exhibit Six, i d e n t i f y t h i s , and then very b r i e f l y 

summarize what t h i s information i s . 
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A This - t h i s shows the sample that wa 

took, the bottom hole sample on the discovery well i n the 

West Puerto Chiquito Pool. 

One of Mr. Hueni's statements was that 

the samples had been taken a f t e r substantial amount of pro­

duction had been had from the pool and they couldn't t e l l 

whether gas had evolved from the sample or not. 

We show here the d r i l l i n g history when 

t h i s well was spudded, the complete d r i l l i n g report, some of 

the core descriptions and over on page f i v e of the green 

sheets we had d r i l l e d t h i s well with a i r and we found o i l i n 

the C zone at — on August the 10th, 1962. 

Three days l a t e r we ran tubing and shut 

the well i n . 

We blew the well for another day. 

A t o t a l of about four days of production 

was taken from that well before i t was shut i n . Well made 

about 15 barrels a day and then we shut i t i n to determine a 

— get a bottom hole sample. 

We put the well on production about two 

months la t e r i n October and you see on page six of the green 

sheet where i t ' s capable of something l i k e 15 barrels a day. 

On the pink sheet following the green 

sheets there's a bottom hole pressure survey for t h i s well 

we took at the time i t was shut i n . 
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The pressure build-up passed what — we 

did not know or have any idea at that time what the bubble 

point pressure was. We got 1520 pounds, which i t reached 

that i n about September the 4th. Then for another two or 

three weeks the well was shut i n to s t a b i l i z e and at 1635 

pounds, according to the dead weight test that we used at 

that time for c a l i b r a t i n g our logs. 

We l a t e r changed the d i f f e r e n t dead 

weight te s t to determine that probably that was closer to 

1620 pounds or somewhere i n that range, 1620 to 1635. 

We then took a bottom hole sample that's 

shown here on the yellow sheet following that and that bot­

tom hole sample shows on the fourth yellow sheet, the bubble 

point pressure of 1524 pounds at 152 degrees Fahrenheit. 

That we consider, Mr. Chairman, was a good sample. 

Now, any engineer i s a l i t t l e concerned 

about a bottom hole sample where the well productivity i s 

only 15 barrels a day and even though i t was allowed to 

bu i l d up slow, there — you wonder j u s t a l i t t l e b i t about 

i t , and so you l i k e to have confirmation of i t . 

So we confirmed the bottom hole sample 

that was good by taking another one and the next — 

Q Is that information behind Tab G? 

A Yes, s i r , behind Tab G. What we show 

here on Tab G when t h i s p a r t i c u l a r well was d r i l l e d , the L-
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11 we called i t at that time — or 12-11 at that time and 

now the L-11 — and the well was completed as we show here 

on the t h i r d blue sheet i n November of 19 64. 

The well was produced then for several 

months at about 500 barrels a day. We got — we fraced the 

well with o i l but I think we recovered probably i n that 

length of time, oh, maybe 100,000 barrels. 

We know that we had an uncontaminated 

reservoir to deal w i t h , but i n order to be certain that we 

could get a good bottom hole sample from t h i s w e l l , we 

pulled the tubing up to 2000 feet , bottom of the tubing 2000 

feet from the surface, and we did that so that there's no 

way that the crew i n swabbing o i l from the well could p u l l 

o i l at a faster rate, would p u l l the bottom hole pressure 

down faster than — than — so fa s t and to so low a point 

that i t would cause gas to evolve from the — from the sam­

ple. 

And you can see that we conditioned the 

well for some ten days to two weeks swabbing at a rate of — 

at the maximum rate of 4 barrels an hour, which would be 

about 100 barrels a day. The well had a PI of about 2.25 as 

shown on the pink sheet following at the bottom of the page, 

under those conditions the drawdown pressure was approxi­

mately 45 pounds and the s t a t i c bottom hole pressure of 

about 1670, so the minimum, the minimum bottom hole pres-
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sure, Mr. Chairman, that could have existed at the time that 

we were conditioning t h i s well and conditioning very care­

f u l l y , Mr. Chairman, we were very careful i n determining and 

making sure that we got a good bottom hole sample. And the 

closest that the pressure got to the presumed bubble point 

was 100 pounds. 

That sample then was taken on July 1st, 

1965, and on page, the t h i r d of the yellow pages, we see 

where CORE Lab came up with a bubble point of 1519 pounds at 

162 degrees Fahrenheit. I don't know j u s t how accurate 

those temperatures were that we took i n those days, but 

they're probably somewhere i n the ballpark. 

So now we want to estimate or make an es­

timate, what would be the l o g i c a l pressure for Gavilan, but 

ju s t before we look at that, we have a confirmation, a con­

firmation that the o i l d e f i n i t e l y was undersaturated and 

that's shown by the second from the la s t sheet under t h i s 

section, the white — 

Q The white graph. 

A The white graph. The white graph i s a 

plo t of i n i t i a l pressures i n the Canada Ojitos Unit versus 

cumulated production, and y o u ' l l note on the upper lefthand 

side of the graph that the i n i t i a l pressure decline was at a 

rate of about 2650 barrels per pound. 

Then at about 150 barrels i t increased to 
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3000 barrels a pound, and i t continued to increase and you 

can see at about a m i l l i o n barrels of production that the — 

t h i s c o e f f i c i e n t had increased to 7000 barrels per pound. 

Now why did that increase, Nr. Chairman? I t increased be­

cause the — i n t h i s — i n t h i s reservoir which i s on an i n ­

c l i n e , the o i l was undersaturated probably through most of 

the o i l column. As o i l i s produced and the pressure drops, 

then the bubble point i n a sense moves down the structure. 

Where i t was i n i t i a l l y 1600 pounds at one point i n the 

structure you produce o i l . The pressure drops. I t drops 

down to 1500 pounds. I t ' s now down to the bubble point. 

A l l the o i l remaining above that part of the reservoir i n 

the structure i s now saturated. Being saturated i t has a 

higher compressibility. Having a higher compressibility i t 

adds that force to the overall reservoir system compres­

s i b i l i t y and then that allows more o i l to be recovered per 

pound of pressure drop. 

This confirms, Mr. Chairman, the fact 

that — that the o i l was understaturated. 

Now t h i s reservoir was such a high 

t r a n s m i s s i b i l i t y , pressures equalizing over miles w i t h i n 

j u s t a few days, there's no question that t h i s i s what hap­

pened and that the o i l was understaturated at about the bub­

ble point pressure. 

Q Now go to the la s t sheet i n — 
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A The l a s t sheet i s a green sheet. We now 

estimate the bubble point for Gavilan from these bubble 

point pressures that we have i n Canada Oji t o s . 

The upper l i n e shows from the K-13 we 

would estimate 1524 pounds plus 54 pounds where we would es­

timate 1578 pounds for Gavilan. 

From the L-11 we would have 1519 pounds 

plus 24 pounds would be 1543. 

We get those d i f f e r e n t i a l s , Mr. Chairman, 

from CORE Lab's analysis of the o i l as to how the bubble 

point changes with temperatu.e, and you can see there that 

we have a spread of about 30 or 40 pounds, 35 pounds. 

That's a reasonable range, Mr. Chairman, 

for the bubble point. We think that the temperature i n Gav­

i l a n i s 170 degrees. That's what we're measuring now with 

the bottom hole pressure equipment that we're using that re­

cords temperature simultaneously with pressures. 

So t h i s i s what — what I would estimate 

as the range of the bubble point pressure and that checks 

f a i r l y well with what v/e saw e a r l i e r for bubble point versus 

r e l a t i v e permeability i n the Native Son No. 2. 

A Do you believe you've used the most ac­

curate data available to you to determine what t h i s — the 

reasonable range for the bubble point would be? 

A Yes, s i r . 
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Q Would you now go to Exhibit Number H, and 

here, Mr. Greer, I'd l i k e to now s h i f t your testimony to the 

question of the o i l and gas segregation w i t h i n the reser­

v o i r . 

I'd f i r s t ask you, can you of f e r any ex­

planation for the anomalous s i t u a t i o n that Mr. Kueni t e s t i ­

f i e d to l a s t Friday? 

A Yes, s i r . Mr. Chairman, you have to 

realize here, now Mr. — Mr. Hueni made — placed great s i g ­

nificance, great significance on the fac t that the Native 

Son No. 1, shown by the data on the yellow sheet, and the 

Homestead Ranch No. 2, data shown on the blue sheet, that 

these low gas/oil r a t i o s , and I think he even mentioned 184 

cubic feet a barrel or 180, on the Native Son 1, t h i s i s an 

anomaly. 

Here we have a reservoir that has, I 

think, about 480 cubic feet per barrel (unclear) solution 

gas. Mr. Hueni estimates a l i t t l e higher, but whichever, 

whichever i s the case, here's an anomaly. Here's a well 

shows much less than th a t . 

Mr. Hueni has interpreted that as meaning 

that as the well i s produced, the pressure i s drawn down i n 

the v i c i n i t y of the wellbore and back out along the well's 

drainage radius, that as the pressure i s pulled down the gas 

evolves from solution? then rather than coming to the w e l l -
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bore along with the o i l i t migrates up, segregates and goes 

up. The o i l goes up the — the o i l goes down, the gas goes 

up v e r t i c a l l y but not l a t e r a l l y , and he says t h i s supports 

his contention that t h i s i s what's happening. 

Now, again, Mr. Chairman, when you're 

hair gets as gray as mine and you f i n d an anomaly l i k e t h i s , 

before you use that to support a bizarre theory of reservoir 

performance, you look to see i s the anomaly r e a l l y an 

anomaly. Is i t r e a l l y there? 

One of the f i r s t things we look a t , l e t ' s 

look on the blue sheet and you see the gas/oil r a t i o 229 

then zero then 372, then i t comes down 371, 371, 371. what 

does that mean? Well, that means that t h i s i s before now, 

you see, t h i s i s before t h i s well i s hooked into the — into 

the gas l i n e , so these gas/oil r a t i o s are estimated, Mr. 

Chairman, on a t e s t that somebody's made i n the f i e l d . We 

don't know whether i t ' s a p i t o t tube test or o r i f i c e well 

t e s t , we don't know what the separator pressure i s , probably 

about 100 pounds, and the 371, 372 might be prett y good. 

The gas goes through the tes t e r . 

But i f there's a 100 pound separator 

ahead of the separator, then there's about 100 cubic feet a 

barrel goes over to the stock tank through the a i r . And so 

the true gas/oil r a t i o i n t h i s instance would probably have 

been somewhere around 480 cubic feet a b a r r e l , which i s what 
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the PVT data from the Canada Ojitos Dnit wells would sug­

gest. 

Okay, we come down and i t shows 210 i n 

t h i s f i r s t month. Now that's the f i r s t month that the well 

went i n t o McHugh's gas system that goes i n t o a system on 

which I think there are three or four other wells, and so 

there i s the problem of a l l o c a t i n g back to each well how 

much gas came from each w e l l , and so there i s an opportunity 

for — for a mistake, j u s t p l a i n , o l d , human, ordinary er­

ror. 

But the main thing, the main thing, and I 

presume Mr. Hueni didn't know t h i s , i s that these two wells 

are flowing wells. They're flowing wells. Now what does 

that mean? That means that with a gas/oil r a t i o of 190 

cubic feet a b a r r e l , a gas/oil r a t i o of 210 cubic feet a 

b a r r e l , they can flow only i f they've got bottom hole pres­

sures of 2000, 2500 pounds, and that's not available. 

So what's the answer? Well, the answer 

is that the gas/oil r a t i o s , as shown here, are not accurate. 

That's unfortunate. I t ' s unfortunate that Mr. Hueni accepts 

information that's inaccurate and then goes and develops a 

theory based on t h a t , and i f y o u ' l l look at the next — the 

la s t white sheet under t h i s section y o u ' l l understand what 

— what I'm t a l k i n g about. 

These flowing wells i n t h i s area have 
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pressures on the order of 1000 pounds on the annulus and 

p a r t i c u l a r l y i f they have somewhere around a low gas/oil 

r a t i o of wells i n the pools. And so what does that mean? 

That means the flowing bottom hole pressure at the tubing 

where the o i l i s coming i n t o the wellbore can be drawn down 

only to about 1150 pounds. 

Now at 1150 pounds, some gas has evolved 

from s o l u t i o n , but there's a l o t l e f t i n solution; depending 

on which of these PVT data curves you choose, there's be­

tween 400 and 475 cubic feet per barrel s t i l l dissolved i n 

the o i l when i t comes i n t o the wellbore and comes up the 

tubing from the bottom of the w e l l . 

So that means that there can be a gas/oil 

r a t i o no less than 400 to 450 cubic feet a b a r r e l . Anything 

less than t h a t , there's a mistake. I t happened i n the 

f i e l d . These o i l f i e l d s , Mr. Chairman, are operated by 

humans. We make mistakes and something has happened. I 

don't know what i t i s but i t ' s clear to me that there i s 

something wrong. The anomaly that Mr. Hueni places so much 

emphasis on i s erroneous and his conclusions are likewise 

erroneous. 

Q Now, Mr. Greer, I'd l i k e to s h i f t the 

focus of the case now to the effects of fractures on o i l i n 

place and pro d u c t i v i t y and the v a l i d i t y of interference 

t e s t s , and i n t h i s regard I'd l i k e to now pass out and refer 
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to Benson-Montin-Greer D r i l l i n g Corporation Exhibit Number 

Seven. 

Now, Mr. Greer, have you studied the ef­

fect of fractures on o i l i n place and productivity? 

A Yes, s i r . 

Q And are — i s the study a portion of what 

is i d e n t i f i e d as Benson-Montin-Greer Exhibit Number Seven? 

A Yes, s i r . 

Q Would you go to the f i r s t tab i n that ex­

h i b i t , Tab A, and i d e n t i f y the documents contained behind 

that tab and b r i e f l y review what they show? 

A What t h i s shows i s the logic behind two 

d i f f e r e n t theories of f r a c t u r i n g , which — and the fractures 

form the reservoir i n t h i s area, and generally most — most 

students of t h i s — of t h i s geological phenomenon have con­

cluded that f r a c t u r i n g often results from f o l d i n g , flexure 

of the beds. Whether that's what caused i t or not, we can­

not be positive and i f i t i s caused by f o l d i n g , we're not 

sure that where the folds are now are where the folds were 

when the fractures were created and so we can't t i e exactly 

i n 1986 where the best f r a c t u r i n g might be, but one thing 

that we do know, of which there's no doubt, no question, no 

argument, the beds have somehow or other had to be placed i n 

tension. I t had to be pulled apart and when they're pulled 

apart, and caused the voids and the fractures, that's where 
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the reservoir space i s . 

I f they're compressed, and a fracture i s 

pushed together, then there i s no reservoir space. So they 

have had to be put i n tension. 

Now what I've compared here, and the 

reason, Mr. Chairman, why I prepared the ex h i b i t which was 

f i r s t presented here twenty years ago, as to how 

prod u c t i v i t y and porosity increase as the width of fractures 

increase, and the probable r e l a t i o n , since the porosity to 

pore space varies with the cube root of the permeability, 

and so — 

MR. PADILLA: Mr. Chairman, I'd 

l i k e t o , before the witness s t a r t s on t h i s e x h i b i t . I'd 

l i k e to f i n d out from Mr. Carr how t h i s relates to rebuttal 

testimony. 

MR. STAMETS: Mr. Padilla, I'm 

going to overrule you because I've given everybody ninety 

minutes to do whatever they want to do today, or three 

hours, for whatever they want to do, and i t ' s up to them to 

determine whether i t ' s relevant or not and we'll allow Mr. 

Greer to proceed. 

Q Okay, Mr. Greer, would you go on now and 

explain the f i r s t e x h i b i t behind Tab A i n Exhibit Seven? 

A So how I've approached t h i s problem, Mr. 

Chairman, i s I have taken two — two sections of the reser-
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voi r that are folded equally and they have equal fractures, 

and that's i n Plate I and Plate I I , and I show the two frac­

tures on the opposite sides of the plate. 

Now, i n Plates I I I and IV, i f we place 

additional stress on a formation, stress that's a tension 

stress, that p u l l s — pulls that formation apart, and on 

Plat I I I I have shown that the formation i s pulled apart un­

t i l the fractures are increased i n width to the extent that 

we now have 100 times the permeability that you had before, 

100 times, and to do that requires about that they be 

stretched about 4.6 times what they o r i g i n a l l y were. 

On the other hand, and now t h i s i s what I 

think happens. Now, Mr. Hueni, when he was c r i t i c i z i n g my 

— my approach, said, w e l l , you could j u s t as well have 

twice as many fractures, twice as much po r s i t y , ten times as 

much porosity, ten times the porosity, and carried i t on to 

100 times the fractures, 100 times the porosity. So what 

Mr. Hueni says what happens i s that when we place t h i s addi­

t i o n a l tension on the formation, i s that you don't spread 

the o r i g i n a l fractures, they stay i n place, but what happens 

i s you create 100 new fractures, a l l of the same width as 

the f i r s t f r a c t u r e . 

Mr. Chairman, I'm an engineer. We 

studied strength of materials, stress and s t r a i n , when you 

place something l i k e a formation l i k e t h i s under stress and 
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i t cracks and breaks open, and you place i t under further 

tension, unless there's something to hold t h i s loose block 

that's i n the middle here for i t to part and additional 

fractures create, i t ' s not going to do i t . The i n i t i a l 

fractures are going to widen. That's j u s t simple logic. 

That's my kind of logic; i t ' s not Mr. 

Hueni's kind of lo g i c , 

Q Mr. Greer, go to the next page and review 

the comparison you've made of porosity and permeability i n 

the area. 

A A l l r i g h t . Here we take a di r e c t com­

parison and i n order to understand the significance here, 

then you put i t i n perspective, what we're t a l k i n g about. 

Now both Mr. Hueni and I have gone from , say, oh, something 

l i k e 100,000,000 barrel of o i l i n place i n Gavilan. The so­

l u t i o n gas drive recovery for that i s going to be 5-

6,000,000 barrels depending on the d e t a i l of what you come 

up wi t h . 

But that's something, what we're looking 

at for a l l the wells i n Gavilan with a solution gas drive. 

Now, that gives you an idea of the t o t a l 

amount of o i l that we're looking a t , say, from 56 wells. 

Here we compare the two d i f f e r e n t 

methods, two d i f f e r e n t logics, and compare what recoveries 

we might anticipate from comparing two d i f f e r e n t wells and 
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the two wells that I have chosen are one of our small wells, 

the C-2, which i s shown on the bottom l i n e , had i n i t i a l pro­

d u c t i v i t y of about 56 barrels a day. 

Our B-29, i f we put big enough casing i n 

i t , would have a pro d u c t i v i t y of about 15,000 barrels a day. 

The r a t i o of the B-29 to the C-2, t h i s i s 

a r a t i o of the p r o d u c t i v i t y , i s about 270. 

I say tha t , you know, j u s t my horseback 

estimate of how much o i l you might expect from — from the 

B-29 i f you compare i t to the C-2, i f a l l other things were 

equal, and of course they're not equal. One of them i s 

going to drain more area than the other, and such as that, 

but j u s t for a rough comparison, then t h i s i s what my — my 

theory would show, about a m i l l i o n and a half barrels, then, 

would be expected from the B-29. 

By d i r e c t r a t i o of the p r o d u t i v i t i e s , the 

theory that Mr. Hueni propounds, you would have 62,000,000 

barrels, completely out of reason. 

Q A l l r i g h t , Mr. Greer, go to the next 

document and i d e n t i f y that. 

A The three or the sheets following, the 

gray sheets, are an a r t i c l e by Mr. Murray, where he i n v e s t i ­

gated f r a c t u r i n g and what the r e l a t i o n of pore space and 

permeability might be. I didn't — now Mr. Murray made t h i s 

study about the same time I made mine. I didn't know about 
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i t u n t i l years l a t e r . 

But i t ' s i n t e r e s t i n g that he comes up 

with about the same conclusion that I do. 

You can see on page — on the fourth gray 

page that's e n t i t l e d page 60 of t h i s a r t i c l e , he goes into a 

rigorous treatment of how a formation might f l e x and he even 

goes so far as to take the radius of the flexure and comes 

up with a triangular shape fracture and gives i t rigorous 

mathematical treatment, the end re s u l t of which i s that he 

comes up with that the porosity i s a function of the cube 

root of the permeability, the same as I do, 

Q A l l r i g h t , Mr. Greer, now I'd l i k e to 

d i r e c t you to the information contained behind Tab B, and as 

you r e c a l l , Mr. Hueni discounted interference data on F r i ­

day, that had been obtained from an interference t e s t . 

Could you b r i e f l y i n i t i a l l y state what 

Mr. Hueni's conclusions were? 

A Yes, s i r . I ' l l read the f i r s t three 

items here. 

I t ' s clear from Mr. Hueni's response that 

he didn't understand what we were doing i n Canada Ojitos 

Unit because he made three statements. 

He said: 

1. Interference testing can only show 

informtion about the formation between the test wells, and 
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i s complicated with f r a c t u r i n g . 

2. The SI s t r a i g h t l i n e solution does 

not apply to a heterogeneous reservoir. 

3. The best way to determine the reser­

voir characteristics i s from in d i v i d u a l well pressure build 

up t e s t s . 

Q Now are these statements correct? 

A No, s i r , they're a l l incorrect. 

Q Why were interference tests actually 

needed out i n the Canada o j i t o s Unit? 

A Well, the very reasons that we needed i t 

was because of the heterogeneous type reservoir. That's why 

we designed the tes t i n the f i r s t place. So, as I i n d i ­

cated, Hr. Hueni j u s t didn't understand. 

As to item 2 where he says the EI 

st r a i g h t l i n e solution does not apply to heterogeneous 

reservoir, he's using i t , of course, i n his analysis i n Gav­

i l a n . When you use the Horner p l o t , that's nothing but the 

EI formula i n i t s most pure form. 

I r e a l l y need to read these la s t two par­

agraphs here. 

We note that heterogeneity of the forma­

t i o n , whose average characteristics could not be determined 

from well t e s t i n g , made need for the interference t e s t s . A 

reservoir substantially larger thant he d r i l l e d area was i n -



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 

dicated from some of the pressure? tasting? and the unit 

operator required more information about the reservoir so 

that an orderly and informed development plan could bs im­

plemented. 

One option was pressure maintenance by 

gas i n j e c t i o n , and a question here was the degree of a n t i c i ­

pated gas channeling? the answer to which turned on tha 

level of t r a n s m i s s i b i l i t y (Kh), not of the " t i g h t blocks" i n 

which the wells were completed, but of the reservoir aver­

age. 

Interference testing was decided on sinc-i 

i t was the only method, than and now, available to determine 

the necessary characteristics of t h i s fractured reservoir 

rock. 

And I point out here, He. Chairman, the 

example I mentioned e a r l i e r i n my d i r e c t testimony a well 

that we d r i l l e d made 60 barrels a day natural. We side­

tracked i t 100 feet and made nothing. I t would make no d i f ­

ference how you cored or logged those two points 100 feet 

part? one shows p r o d u c t i v i t y , one shows nothing. There's no 

way that cores and logs can t e l l the engineer what he needs 

to know about t h i s reservoir. 

As set out i n our d i r e c t testimony, the 

s t r a t i f i e d reservoir of the Gavilan presents problems in i n ­

terference t e s t i n g , as well as f o r the individual well pres-
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sure build-up surveys, but the Canada Ojitos Unit 1965 and 

1968 interference tests were of only one zone and were thus 

not affected by t h i s complication. 

Q Mr. Greer, what response do you have to 

the assertion that interference testing can only show i n f o r ­

mation between test wells and i s complicated by fracturing? 

A Well, although most interference tests 

are j u s t conducted for r e l a t i v e l y short times, and they're 

— they're necessarily short because off delayed production, 

the l o s t incofise, and also the d i f f u s i v i t y constants are or­

d i n a r i l y low i n these reservoirs, and i n a sand reservoir, a 

f a i r l y homogeneous reservoir, you can take a build-up t e s t , 

determine the Kh, the t r a n s m i s s i b i l i t y of the formation, 

then with a short interference teat j u s t determine the draw­

down and the e f f e c t and you can calculate what you need to 

know, mainly the pore space of the reservoir. 

In t h i s reservoir you j u s t can't do th a t . 

The in d i v i d u a l well tests vary l i k e on an order from 20 to 

1, from 200 Darcy feet to 4 or 5, 4 or 5 Darcy feet. 

So there i s no way that we could average 

— average these characteristics and determine what we 

needed to know. 

How, I'd l i k e to point out how we can de­

termine what we need to determine. Here we have some wells 

f a i r l y close together, half a mile, a mile apart. We know 
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there's a big reservoir extends beyond i t with no wells i n 

i t . How do we determine something about the average char­

a c t e r i s t i c s of t h i s bigger reservoir? 

And we do that hy comparing the EI solu­

t i o n , exponential i n t e g r a l solution and, Hr. Chairman, 

that's a solution to the d i f f u s i v i t y equation, which ie 

based on a point source, j u s t a single point. K*e use i t for 

wellbores that have a f i n i t e diameter but i t ' s r e l a t i v e l y 

sinall and doesn't check the calculation o v e r a l l . 

When v/e get to a larger, a larger w e l l ­

bore, an induced fracture or such as that , then we have? to 

take i n t o account other things. 

Kov do we determine, then, what — what 

e f f e c t might a large f r a c t u r e , induced fracture, in your 

test w e l l , what e f f e c t might that have on your interference 

tests i f you used the El sol u t i o n , the point source solu­

tion? 

Well, to determine that we make a com­

parison and that comparison i s that we take two wells, an 

interference t e s t w e l l , a producing w e l l , an observation 

w e l l , and I'd l i k e to refer with respect to how th i s i s c a l ­

culated by going to the blue sheet and look at what happens 

when a well i s put on production i n a reservoir, a closed 

reservoir. 

On the upper graph we show that a t , for 
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instance, i n two days, that's the f i r s t l i n e , the well 2000 

feet from the producing well would show a pressure drawdown 

of about 12 pounds. 

One 4000 feet away would be about 5 

pounds; SOOO feet away about 1 pound. 

After about 15 days the influence of the 

producing well i s clear out to the f i v e faile radius and ef­

fects begin to show up out there. 

We see down on the lower graph, then, how 

these lines p l o t on a semilog graph i n order to apply the SI 

solution to determine the t r a n s m i s s i b i l i t y , and we see that 

the well at 2000 feet has a s t r a i g h t l i n e from about one day 

up to 30 days? for the 4000 foot radius i t ' s a shorter time, 

about 7 days to 30 days. 

But those wells, then i n that range, Mr. 

Chairman, we could use to determine the characteristics we 

need to know. 

Then on the next sheet we see how t h i s 

a l l works out. 

We show here a reservoir 5 miles i n — 5-

1/2 miles i n diameter, a shut-in observation well and pro­

ducing well i n the center, and i f you have a homogeneous re­

servoir, no complications, the production and the pressures 

through the reservoir would be about as shown on the blue 

sheet. 
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flow, what i f we have complications inside 

the reservoir between the red dot and the observation w e l l , 

a large f r a c t u r e , or whatever, and so to make that compari­

son, Mr. Chairman, I j u s t assume that we expand the wellbore 

radius a l l the way out to that interference test well? just, 

make i t no formation. Mow Mr. Hueni says interference tes­

t i n g shows only information between the two wells. 

So we take an example where we remove the 

{unclear}. There i s no formation. I t ' s a wellbore that's 

2000 feet i n diameter. I t has i n f i n i t e s i m a l volume but i n ­

f i n i t e conductivity. And so we make the comparison there. 

•What would happen? What would be the difference, then, i n 

the pressures i n t h i s interference t e s t well i f we had f o r ­

mation a l l the way to the observation well or i f we had no 

formation, nothing there, what would the difference be? 

Well, we can make that calculation. Mus­

kat has shown us how to do that, and that's shown upon the 

brown pages. The second — the f i r s t page shows the t e x t ; 

the second page the r e l a t i o n . My pencil notes at the bottor-

have no significance here; they're ju s t converting to o i l ­

f i e l d u n i t s . On the t h i r d brown page we have the graph and 

the same data converted to o i l f i e l d u n i t s . 

Then on the pink sheet we show the 

comparison, the comparison of the EI formula with t h i s l a r ­

ger i n t e r n a l radius, and to see how much error, how jcuch ef-
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feet there would be, then, i f we when we made t h i s test i n ­

stead of having a formation between a producing well and the 

interference test w e l l , there was nothing there, nothing, 

and we f i n d that they're very nearly the same. 

I t needs to be clear, Mr. Chairman, that 

I'm not saying that i t should p u l l the pressure down i n t h i s 

large wellbore radius, that t h i s would be the same. What 

I'm saying i s you take the same volume of o i l from the well 

with the en t i r e formation present or you take the volume of 

o i l from a well with no formation present, and t h i s i s what 

you get. 

Now, i f you make a calculation w i t h i n one 

or two days y o u ' l l have maybe 100 percent error but you car­

ry i t on out to ten or twenty days and you f i n d that your 

error i s only 15, 20, 30 percent at the most, and so what 

thi s means, Hr. Chairman, i s that the kind of an i n t e r f e r ­

ence test which we ran i n Canada O j i t o s , which was designed 

to determine the characteristics of the formation beyond the 

distance between the two wells, t h i s i s what we would have 

found. We would have been i n error but not very much. 

Now, we fraced the producing w e l l , but 

that was of not consequence. What we have i n Canado Ojitos 

i s a system, a high capacity fracture system surrounding 

t i g h t blocks i n which wells are completed. There's probably 

many a flow down the — down the channels, down the frac-



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 

tares, but o v e r a l l , overall a system l i k e a jigsaw puzzle, 

the channels concentrate toward tne producing w e l l , and re­

sults i n a ra d i a l flow solution being a reasonable approach 

to the calculations of the o i l i n place. 

Q How did t h i s compare to Mr. Hueni's char­

acterization of the reservoir? 

A Well, Mr. Hueni says that you can't — 

can't calculate i t , and, of course, he didn't realize the 

kind of a test that we made. 

The next thing i s i f i t ' s not a homo­

geneous reservoir, he says the EI solution won't apply. 

Well, whether i t ' s — whether i t w i l l ap­

ply or not, Mr. Chairman, depends on whether the t i g h t 

blocks, the t i g h t parts of the reservoir, whether there is a 

rate of d i f f u s i o n fast enough f o r those t i g h t blocks to make 

t h e i r volumes known to the system as you produce, and we de­

termine tha t , Mr. Chairman, by — as shown on the brown 

graph under Section C. 

One of the — one of the wells that we 

used, one of the observation wells that we used, had a 

t r a n s m i s s i b i l i t y of .02 Darcy fee t . We come over to the 

graph which we've shown before which shows o i l i n place ver­

sus t r a n s m i s s i b i l i t y , we come up from .02 Darcy feet to the 

c i r c l e s and we see there that i t has a r a t i o of permeability 

to porosity of about 0.4. 
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Then we go to the next graph, the white 

graph with the green s t r i p s across i t , and we f i n d that f o r 

a r a t i o of permeability to porosity of 0.4 and the satura­

t i o n s i t u a t i o n that existed, compressibility i n Canada O j i ­

tos at that time, that we're looking at a d i f f u s i v i t y con­

stant data of about 2 times 10 to the f i f t h , and then we got 

to the yellow graph and a l l t h i s yellow graph i s i s a solu­

t i o n to the d i f f u s i v i t y constant, to save you having to c a l ­

culate i t , and f i n d the 2 times 10 to the f i f t h l i n e , which 

is shown here, the t i g h t block i n which t h i s observation 

well was completed was roughly 40 acres, which would have at 

best something l i k e 600 feet dimensions. So we come over to 

600 fee t . At t h i s d i f f u s i v i t y constant we f i n d that i t 

would have equalized i n about 0.6 of a day, and so — not 

equalized, but we would have — that would be the time r e­

quired to reach steady state conditions for i t to make — 

the o i l i n the t i g h t block to make i t s e l f known to the sys­

tem. 

Now that i s depending on a d i f f u s i v i t y 

constant where the source i s i n the center and the trenches 

flow outward. 

In t h i s instance we have a block sur­

rounded by the high capacity system that flows the other 

way; i t ' s much fa s t e r , I would estimate, by three or four 

hours. 



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 

So i t ' s j u s t how — how p r a c t i c a l , how 

true i s this? 

Well, we found out. We ran an i n t e r f e r ­

ence t e s t . Within 24 hours the well completed i n t h i s t i g h t 

block had shown the production or the pressure drop which 

l a t e r when we made the calculations for the £i»ld as a whole 

prove out to be tr u e , and that was a mile, i t was a mile 

away from the — from the producing w e l l . 

So there's no question, Mr. Chairman, thn 

interference testing which we did i s reasonable. There's no 

way to get the perfect, exact answer to these reservoirs, 

but i t supports our other information that the porosity of 

the formation probably varies something l i k e on the order of 

the cube root of the r a t i o of pro d u c t i v i t y to permeability. 

As such i t supports our application, chat i f wo apply th.it 

formula to the average production rate of 130 barrels a day 

in the f i e l d , that 200 barrela a day i s a reasonable maximum 

top allowable that t h i s Commission should set. 

MR. CKXRx Sow, Hr. Stamets, we 

have one additional e x h i b i t but we'd l i k e to take about a 

f i v e minute break, a short recess. 

So far we have used an hour and 

22 minutes. 

MR. STAMETS: Okay, we'll take 

a f i f t e e n minute break. 
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(Thereupon a recess was taken.) 

Q Mr. Greer, at t h i s time I d i r e c t your a t ­

tention to Benson-Montin-Greer D r i l l i n g Corporation Exhibit 

Bight, and at t h i s time I w i l l l e t you t e s t i f y about the two 

porosity system and core information. 

I would ask you to refer to the document 

contained behind Exhibit Tab A and i d e n t i f y t h a t , please. 

A yes, s i r . I would l i k e to t a l k about 

b r i e f l y here, Mr. Chairman, that we've had some discussion 

about there may be a two porosity system here i n fractures 

and perhaps matrix porosity, and so we look at some of the 

generally accepted theories of fractured reservoirs. 

This i s — one of the more recent t r e a t ­

ises on t h i s subject i s one by Mr. Nelson shown here i n the 

f i r s t page. 

Following that — 

MR. STAMETS: I'm sorry. Is 

t h i s the — 

MR. CARR: Yes, t h i s i s the 

black e x h i b i t , i n the black binder. 

A Looking now at the second page under Tab 

A, and we note that i n his analysis of naturally fractured 

reservoirs, he shows fracture spacing running a tenth of a 

centimeter up to 1000 centimeters. The maximum that he 
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deals with i s a spacing of 1000 centimeters, which i s appro­

ximately 30 f e e t , and so what we want to do ie look at how 

long i t takes for — for o i l i n a matrix i n a reservoir 

that's nat u r a l l y fractured, how long does i t take for that 

o i l to sake i t s e l f known into the fracture system and make 

i t s c o n t r i b u t i o n , and so we look here at the 30 foot spacing 

as being a probably maximum for an o r d i n a r i l y fractured 

reservoir. 

Then we go to Tab B to see how long i t 

takes f o r these pressure transients to take place, and we 

refer her© to one of the exhibits which we presented twenty 

years ago i n covering t h i s pool, and i f y o u ' l l look on ths 

second sheet that has a v e r t i c a l pink l i n e , we look at a 

sandstone of 10 m i l l i d a r c i e s permeability and we see that 

i t ' s , i n the yellow colored range, that i t ' s r a t i o of per­

meability to porosity w i l l run from about .04 to 0.1. 

And then on the next page with the v e r t i ­

cal green column we f i n d here f o r that range of r a t i o of 

permeability to porosity of .04 to 0.1, and then go up ver­

t i c a l l y to — to the compressibility, which would represent 

the — probably the slowest rate of d i f f u s i o n , which would 

be for saturated o i l i n the Gavilan area, and we f i n d a d i f ­

f u s i v i t y constant ranging from about 2 to 4 times 10 cubed. 

And taking that information we go to the 

next graph, which i s simply a graphical c a l c u l a t i o n , of 
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course, of the d i f f u s i v i t y constant, and the blue s t r i p e 

shows where i t would be for t h i s p a r t i c u l a r sand of 10 m i l ­

l i d a r c i e s . And we sea down at the bottom that for a d i s ­

tance of 30 fe e t , that's a very bottom l i n e , and the time 

that i t would take for — to reach steady state conditions 

i n a sand of 10 raillidarcies, about a tenth of a day for a 

30 feet distance. Now, for t h i s , i f the fractures are 30 

feet apart, they're r e a l l y only 15 feet between thera, and so 

i t would be much shorter time required to do that. 

How t h i s i s for a 10 ta i l l i d a r c y sand, 10 

to 20 percent porosity. 

Now i f you have a one raillidarcy sand and 

one percent porosity, the tiase i s the same. We can t e l l 

that toy the d i f f u s i v i t y constant shown at the bottom r i g h t -

hand side, i t depends on the r a t i o , and so the r a t i o of 10 

to 10 i s the same as the r a t i o of one to one. 

So i f we had a one ssillidarcy sand and 

one percent porosity, we'd s t i l l be looking at the same blue 

l i n e . 

Mow i f you have 0.1 of a mi l l i d a r c y per­

meability, then i t takes ten ti&es as long, and so instead 

of 0.1 of a day i t would be maybe a day and then for .01 of 

a m i l l i d a r c y , then that would be 100 times as long, maybe 

100 days, or that would be 10 days, 10 days. 

So we're r e a l l y looking at f a i r l y short 
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tin-.es, Hr. Chairman, for the matrix, i f there i s a matrix, 

to make i t s e l f known i f there exists a naturally fractured 

reservoir, which there's no question the Gavilan i s natural­

ly fractured. How closs are the fractures? We don't know. 

Mesa Grande's people i n t h e i r presentation i n viewing frac­

tures which they see by the frac finder logs and wells, have 

found fractures i n every well that they — that they looked 

at and there's a six inch diameter piece of the reservoir 

several ssiles apart, there's probably quite a few fractures. 

I t ' s reasonable to believe that i f 

there's a matrix porosity that i t ' s c o n t r i b u t i n g , i t ' s mak-

inq i t s e l f know to part of the reservoir presssures, and 

i t ' s not lurking back there to be produced at soma future 

time. 

Q Now, Kr. Greer, i f there i s contribution 

from the matrix, (not c l e a r l y understood) t h i s question, 

does that change your concern about what's happening to t h i s 

reservoir at t h i s time? 

A No, s i r , i t ' s s t i l l i n trouble. 

Q 'Would you now go to Tab C and i d e n t i f y 

tne documents contained behind that tab? 

A I j u s t want to look b r i e f l y at some of 

the pressure build-up tests and drawdown tests and what they 

show and whether we're dealing with a two porosity system, 

and one of th© better known authors i n t h i s regard, or two 
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of there, are Warren and Root. They've shown by the f i r s t 

sheet under the green — under the blue tab, i s the green 

shaded language says, that "Since the build-up curve asso­

ciated with t h i s type of porous system i s similar to that 

obtained frora a s t r a t i f i e d reservoir, an unambiguous i n t e r ­

pretation i s not possible without additional information." 

what that means i s , Hr. Chairman, you get 

a pressure build-up that looks l i k e i t might be a two poro­

s i t y system, i t could j u s t as well be a s t r a t i f i e d reser­

v o i r . 

In Gavilan, with the formations being 

separated as I know them to be, the chances are that i t ' s 

going be the r e f l e c t i o n of a s t r a t i f i e d reservoir rather 

than two porosity system. 

Now we go to th© next pages which de­

scribe some of the methods that are being used to make t h i s 

evaluation. The white sheet gives an overview of Aguilera 

by Pollard's method. 

Then on the gold colored sheet we see 

barren and Root, how t h e i r — t h e i r model i s shown i n the 

upper lefthand square. 

Then on the pink sheet we see a build-up 

curve from Warren and Boot's theory and we note there the 

st r a i g h t l i n e where i t says omega equals 1, and that — 

those numbers there, 1, 0.1, 0.01, 0.001, i s the r a t i o of 
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Matrix to — or fracture to matrix reservoir. I f there's 

a i l fractures you have a s t r a i g h t l i n e a l l the way up. I f 

there's matrix c o n t r i b u t i o n , then we have these p a r a l l e l 

lines that coroe i n depending upon what percent i s what, and 

that's where the p a r a l l e l l i n e build-up comes from. 

Then Kazemi has a d i f f e r e n t model. He 

shows kind of a pancake e f f e c t and Rakes a calculation which 

he says i s better than the Warren and Root's. 

And then on the blue colored sheet we 

come over and w© see a comparison of Kasemi's model and 

barren and Root's model, and the s i g n i f i c a n t thing here i s 

that they're f a i r l y close together and — but more 

important for t h i s p a r t i c u l a r case, which deals with a low 

permeability system, they show that the transient e f f e c t 

wipes out i n about ten hours and so generally, Hr. Chairman, 

when we're thinking of a two porosity system and we see i t 

on logs, i f i t ' s r e a l l y there, the reatrix i s , as we 

indicated before, i s probably contributing and making i t s e l f 

known. 

Q Now, i f you'd go to Section D, I'd ask 

you to compare log porosity with that that you can ascertain 

from core analysis. 

A This i s the information mentioned in our 

d i r e c t testimony which Mallon received frors CORE Lab on 

t h e i r analysis of t h i s curve, i n which they feel that the 
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log porosity does not r e f l e c t core porosity. 

We understand now that Mobil has - has a 

way of calcu l a t i n g porosity and eliminate these problems, 

and of course, i f so, we are proud of that advancement. I 

may have to change my way of describing the problem here, 

that t h i s formation fools j u s t sosse of th® people a l l of the 

tiiae and a l l of the people j u s t some of the time except 

Mobil i t doesn't f o o l on the core analysis (unclear) the log 

analysis. 

Q Mr. Greer, l e t ' s go to Tab K, i f you 

would. 

K Tab E i s a copy of the core analysis that 

Mobil provided our engineering committee, or provided one of 

the members and was given to the engineering committees, and 

I've referred to that i n some calculations that I have 

following. 

Mr. Chairman, the problems that we found 

with cores i n t h i s formation i s that conventional core 

analysis are j u s t not r e l i a b l e and I know that Mobil's 

witness, and we're indebted to Hobil for going to the cost 

and trouble to core the well and get the information and t r y 

to help evaluate t h i s reservoir, and Mobil's witnesses say 

that they used generally accepted industry standards for 

cor® analysis, but generally accepted industry standards 

j u s t doesn't take care of t h i s formation. 
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we found out the hard way years ago that 

we've got to do something d i f f e r e n t . 

Here, i n order to t r y to analyze and see 

r e a l l y — r e a l l y does t h i s low porosity — we're ta l k i n g 

about very low porosity and Mobil's engineer says l i k e we 

have a 1.9 percent porosity with a cut o f f of one percent, 

and j u s t on the face of i t , Mr. Chairman, that's s l i c i n g the 

loaf awfully t h i n . There j u s t i s not smch roon; i n there f o r 

error and there might be sone errord. 

What I've clone on the yellow colored 

sheets i s j u s t a rough f i r s t look at the core analyses and 

does i t seem l i k e i t ' s reasonable, and the way I approached 

t h i s i s I assumed, that when t h i s core i s taken, ahead of tho 

core head there's sotse flushing action and i t flushes the 

formation a l i t t l e b i t ahead of i t . How much does i t flush? 

Well, we j u s t make a guesstimate, maybe 10 percent, flushes 

10 percent. Sometimes that's a reasonable amount. 

Now, what happen© then? So l e t ' s say 

that i t flushed 10 percent of the o i l out of the — out of 

the pore space. The core then i s brought to the surface. 

As i t coaes to the surface the o i l by solution gas drive ex­

pands, drives out the — f i r s t t h i s flush water that came i n 

and then follows i t by i t ' s solution gas drive recovery, and 

in round numbers, i f i t produces l i k e i t should, we ought to 

have l i k e a 20 percent production to atmospheric pressure. 
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So we calculate that end we s t a r t o f f by 

taking the water saturation shown i n column four, deduct 

that from the 100 i n column f i v e , we get the i n i t i a l o i l i n 

place, less the flush i n column s i x , less the production i n 

column seven. Then w© take column seven and convert i t to 

stock tank barrels by d i v i d i n g by the formation volume fac­

t o r , which gives us number eight, and so by subtracting 

column three from column eight, then we have an idea of 

of how much o i l has produced and i t should be, we should 

have zero i n that righthand column, i f i t ' s the way we f i g ­

ured, 10 percent f l u s h , 20 percent production. 

tpfell, we've got a l o t of negative numbers 

over there. That gives me some concern. Maybe — maybe 

we're not flushing the core. 

So we make the next calculation on the 

green sheets and we assume there's no f l u s h . I t ' s zero 

flush and we take our production, and s t i l l we f i n d some 

negative numbers, and so I'm s t i l l concerned. 

I go to the white colored sheets and then 

we assume neither flushing nor production. We j u s t c a l ­

culate what the production r e a l l y i s and by that we j u s t 

take the o i l that was i n place o r i g i n a l l y and deduct frow 

that what's l e f t , and then i n the righthand column we see 

what was produced, and t h i s i s j u s t , Kr. Chairman, i t ' s j u s t 

l i k e taking a small sample of the reservoir, bringing i t to 
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tne surface. I t ' s produces what's the recovery factor, and 

then these blue shaded l i n e s , they're recoveries less than 

20 percent. I f you're going to get a 20 percent recovery 

from a sand down i n the reservoir, for certain you're going 

to get 20 percent recovery when you bring i t up to the sur­

face, because a l l the o i l c e r t a i n l y had to corse out of i t . 

So we get some pre t t y small numbers. I f 

they're less than 20 percent I consider them suspect, and 

there's a l o t of blue shaded l i n e s . 

I f they're more than 40 percent, they're 

suspect the other way and for instance, l e t ' s see, one of 

the red l i n e s , w e l l , there's 100 percent on sample number 

25. I t shows 100 percent, the rod shading. He look over 

and i t shows the saturation that w i l l bring the core out i s 

is zero and, of course, there we — something r e a l l y must be 

wrong and perhaps the o i l was e n t i r e l y flushed from the 

core; maybe i t was a fr a c t u r e , and I think ifcaybe that was 

indicated that way. Maybe a l l that porosity i s fracture 

porosity. 

And I know that Hobil throughout most of 

threw out most of the fracture — the core analyses that i n ­

dicated fractures. 

But when you get through with i t there's 

lo t s of pink l i n e s , l o t s of blue l i n e s . There's lots of 

question i n my wind, Mr. Chairman, whether there might be 
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something wrong with tha coring or with the analyses and I 

would think that there's a p o s s i b i l i t y that there's some­

thing wrong with the analyses. 

So we go to Section G and we plo t water 

saturation versus permeability and i t ' s hard, ot course, to 

t e l l whether there's any r e a l l y d i r e c t i o n to these lines or 

not but there are c e r t a i n l y concentrations of the points 

down around 30 percent porosity and .01 or less fflillidarcies 

and we wonder, i s t h i s c h a r a c t e r i s t i c of sand, sant reser­

v o i r s , and for comparison we look at a couple of f a i r l y 

clean sand reservoirs on the blue sheet, permeability to 

porosity, and these — t h i s information, Hr. Chairman, i s i n 

the technical l i t e r a t u r e . I t ' s available to anyone. 

The s o l i d lines represent the measured 

amounts; the dashed lines are extrapolations, and we can sea 

when you get below 0.1 of a m i l l i d a r c y that the water satur­

ation i n most sands increases p r e t t y rapidly. 

For the Elk Basin extrapolation i t would 

be up to 100 percent water saturation at 0.1 of a m i l l i d a r ­

cy. 

Then on th© pink sheet we compare what 

we've found frora Mobil 4 with t h i s — thase two reservoirs, 

and we f i n d that i t doesn't p a r a l l e l , i t doesn't track the 

— the other information, and, Mr. Chairman, o r d i n a r i l y i f 

we'd had time we would have asked the Mobil people had they 
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done certain things. Bad they run analyses to dnterrdnfi th?: 

irreducable water saturation? Had they done things that wo 

don't know. They caay have a l o t cf information that wo 

don't know about, but from what we've seen, I have concerns. 

I have concerns as to whether t h i s ie — r e a l l y represents 

what's i n the reservoir, and you can see some of my concerns 

i f we look under Section K. 

This shows a number of wells that wo 

cored about 15 years ago, had analysed by conventional ana­

lyses, and you can see on the f i r s t blue sheet how high 

these porosities run, 5, 6, 7 percent. 

On the pink sheet we get the sarce thing; 

up as high as 8 or 9 percent, and we go to the yellow shoot 

and we have the same thing, 7, B, 9 percent porosity for 

t h i s shale, and we follow a l l the way over on the yellow 

sheets and on the l a s t of the yellow sheets we show SORC 

hole core analyses. We were interested — oh, IV, sorry, 

i t ' s not the l a s t two, i t ' s the, l e t ' s see, one, two, throe, 

four, f i v e , s i x , the seventh and eighth yellow sheets fron. 

the back, and hare we have aon«a hole core analyses and we 

were t r y i n g to determine, Mr. Chairman, i f there's some way 

to measure the volume of the t i n y fractures, the h a i r l i n e 

fractures, the Micro-fractures. 

So we went to the trouble of doing a nolo 

core analysis and we f i n d the same thing, high, high porosi 
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t i e s . 

The the next following yellow sheets are 

the core description where we were looking for fractures? 

how we — how we t r i e d to i d e n t i f y them. 

The l a s t yellow sheets shows where we 

fraced t h i s p a r t i c u l a r w e l l . I t shows the high poros i t i e s , 

high with respect to Mobil 4, and we treated the well with 

200,000 pounds of 20/40 sand, 26,000 pounds of 10/20 sand, 

3400 barrels of crude o i l . We gave i t a f a i r treatment, a 

reasonable treatment to test the formation. 

This well and the others that were cored 

hare showed capacities a f t e r completion and recovery of load 

o i l of l i k e 4 or 5 barrels a day, something e n t i r e l y noncom­

mercial. 

Bo we knew that something was wrong. 

With these high porosities we should have gotten something 

out of them. So we checked back with COKE Lab and we found 

then, and I don't know j u s t how they are recently, but at 

that time they assumed that we knew more about the formation 

than they d i d , and when we ordered a conventional analysis, 

we got a conventional analysis, and conventional analysis, 

where they r e t o r t the samples cooks out the kerogen and the 

water hydration, and so what we were measuring was not the 

e f f e c t i v e hydrocarbon porosity but the sum of the f l u i d s of 

water and kerogen and such as that, that was i n the shale. 
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Row in the Mobil's core, the conventional 

anaylses now, they've learned, I guess, that even though 

most operators know wore about i t than they do, that they 

s t i l l recommend that they measure the porosity a l i t t e d i f ­

f erent, so they measure i t by what they c a l l the so-ca11 oA 

Boyle's Laws method. 

And so they get, hopefully, a bettor por­

o s i t y and we f i n d then these low porosities that Mobil come? 

up w i t h , r e a l , real low, 1, 2, 3 percent porosities. ?h»>y 

probably are more accurate, but j u s t how accurate there's 

s t i l l a question i n my mind, Mr. Chairman. 

We see how the saturations don't check. 

They're s t i l l a conventional analysis. They take a sample-

of the formation and they r e t o r t i t . They took out tho ker­

ogen, the water hydration, along with the — a long with the 

movable o i l , and then they got a problem of how they match 

a l l that and come up with the — with the saturation, so we 

r e a l l y don't know whether there i s o i l i n — i n t h i s s a t r i x 

i n t h i s r e a l , low porosity that micjht actually contribute to 

production. There's j u s t a real serious doubt in my mind. 

There's a p o s s i b i l i t y that i t ' s f u l l of water that t h i s 

won't move. 

In addition that, Hr. Chairman, and J 

don't know whether t h i s can be accepted as hearsay evidence, 

we understood a geologist, looking at the core, not having 
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tiiee to — to cross examine .Mobil to ask them about t h i s , 

a l l I can do i s pass on what I understand, and that is that 

the core was laminated; that there was l i k e — 4/5ths of the 

core was shale, and about 1/5 of i t was sand. 

Now whether the engineer knew t h i s , 

whether i t ' s true or not, I can't say d e f i n i t e l y , but I have 

an idea that i t probably i s true because that's the kind of 

thing that we found other places. 

I f so, i n the 50 feet of net sand that 

Mobil's engineer uses might only be 10 fe e t , and so i f i t 

i s , i t c e r t a i n l y i s not going to contribute much to the pro­

duction, and i n addition to that , Hobil's engineer used 

arithmetic average of permeability. We didn't get a chance 

to ask hio how that compared with the geometric average, but 

we know that i n cases where wells have been tested and com­

pared core analyses permeability with — with a build-up 

test permeability, that a geometric average of the perme­

a b i l i t i e s f i t s the s i t u a t i o n b e t t e r , and i n that instance, 

then, there i s substantially less permeability than — exis­

t i n g than what the Mobil engineer used. 

So I have a l l these questions i n my mind 

as to whether the matrix, even with Mobil's core, i s c o n t r i ­

buting anything i n t h i s area. 

Q Here Exhibits Six, Sevan, and Eight pre­

pared by you? 
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A Yes, s i r . 

nn. CAftft: At th i s t i n e wo 

would o f f e r i n t o evidence Benson-Montin-Greer Exhibits Six, 

Seven, and Eight. 

m . PADILLA: Mr. Chairman, I 

would ask that (inanbible) concerning the Mobil core inas­

much aa i t i s purely speculative. 

MR. CASB.S Kr. Greer has beer, 

q u a l i f i e d aa an expert witness i n petroleum engineering. Uo 

advised you of what he was rel y i n g on. I think thi s t e s t i ­

mony should be admitted and you can give i t whatever weight 

you fee l i s appropriate. 

MR. STAMETS: Mr. Greer i d e n t i ­

f i e d i t as hearsay and the Commission w i l l take i t as hoar-

say and give i t that degree of weight. 

m . LOPEZ: I would also c e l l 

the Cofsraission's attention to the fa c t that the Mobil w i t ­

nesses aren't here and aren't subject to cross examination 

and Mr. Greer and his counsel have had ample opportunity 

(unclear.) 

MR. CARP,: As does **r. Lopez. 

I f he would l i k e to t a l k to him about that I'm certain Mr. 

Greer would do that also, Mr. Chairrsan. 

I have soEe additional examina­

t i o n of Mr. Greer, with your permission. 
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MR. STAMETS: (Not heard clear­

ly.) 

Q Mr. Greer, what conclusions have you 

reached about Mr. Hueni's analysis of t h i s reservoir? 

A Well, i t ' s been reached through erroneous 

data, i n t e r p r e t a t i o n of anomalies that were not there. Kis 

— his whole case rests on things that were not facts and 

he's come up with a theory of v e r t i c a l segregation, gas 

going up, o i l going down, and i t doesn't f i t what's been 

found i n the f i e l d with respect to — to the s t r a t i f i e d na­

ture of t h i s reservoir. 

And i t j u s t i s not that way, Mr. Chair­

man, i t j u s t i s not that way. 

Q Slow, Mr. Greer, Mr. Hueni recommended a 

certain reduction i n the gas/oil r a t i o . In your opinion 

w i l l a reduction of the gas/oil r a t i o alone maximize the po­

t e n t i a l of increasing ultimate recovery i n the Gavilan-Man­

cos formation (torn g r a v i t y drainage? 

A Mo, s i r . 

Q I f the O i l Conservation Commission should 

accept Mr. Hueni's reservoir i n t e r p r e t a t i o n , and p a r t i c u l a r ­

ly the v e r t i c a l segregation which he has t e s t i f i e d t o , what 

do you believe the O i l Conservation Commission must do i f i n 

fact i t ' s to carry out i t s duties to prevent waste and pro­

tect c o r r e l a t i v e rights? 
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A Mr. Chairman, i f th© Commission r e a l l y 

believes that t h i s f a n t a s t i c theory of Mr. Hueni*s i s cred­

i b l e , that there exists t h i s tremendous v e r t i c a l communica­

t i o n , then the reservoir has a potential not of solution gas 

drive recovery, but of gravity drainage recovery, which i s 

sow© ten times the solution gas drive recovery. 

In that instance, Mr. Chairman, the Com­

mission, I f e e l , to carry out i t s r e s p o n s i b i l i t i e s and o b l i ­

gations, would be obliged to require a l l the operators to 

seal o f f the A, B, and c zones i n t h i s pool and perforate 

only the bottom of the reservoir and produce the bottom part 

i n order to achieve t h i s g r avity drainage p o t e n t i a l . 

I r e a l i z e one of the arguments might be 

composed of, w e l l , you couldn't get enough produc t i v i t y i f 

you do t h a t , but a l l the wells are lim i t e d by 50 to 100 per­

forations i n the pipe now where they attempt to get l i m i t e d 

entry. They could seal o f f those perforations, put another 

50 or 100 i n the bottom and i f t h i s tremendous b o i l i n g of 

the reservoir up and down, as Mr. Hueni suggests i s r e a l l y 

taking place, then t h i s would be the proper action of the 

Commission to assure the maximum recovery fros? the reser­

v o i r . 

Q I f Mr. Hueni's proposal is accepted, what 

e f f e c t would that have on waste and c o r r e l a t i v e rights? 

A They would continue; the problems which 
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we i d e n t i f i e d e a r l i e r would continue. Correlative r i g h t s , 

an operator would not have opportunity to protect his cor­

r e l a t i v e r i g h t s . The big wells take a l l the o i l . 

There would be a loss of the o i l which I 

think i s recoverable from gravity drainage, not s t r a i g h t 

down, but along the dip of the formation, and there would be 

a number of unnecessary wellsd d r i l l e d and re s u l t i n g waste 

occur. 

Q I f the Commission i s to act to protect 

c o r r e l a t i v e r i g h t s and prevent waste, what i s your recommen­

dation? 

A That they immediately reduce the allow­

able to 200 barrels a day and place a p r a c t i c a l gas/oil 

r a t i o l i m i t of 1000 cubic feet a b a r r e l . 

Q Do you hav© anything further to add to 

your testimony? 

A No, s i r . 

HR. CARR: That concludes my 

d i r e c t examination of Mr. Greer. 

I'd l i k e the record to show 

that we have used 1 hour and 50 minutes of our time. 

MR. STAMETSi Thank you, Mr. 

Carr. I 'm going to ask Mr. Greer j u s t two or three ques­

tions and then I think we'll move on. I presume you have 

another witness? 
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MR. KELLAHIN: Yes, s i r , we do. 

CROSS EXAMINATION 

BY MR. STAMETS: 

Q Mr. Greer, did I understand you to say 

that you believe that the solution gas o i l r a t i o i n the Gav­

ilan-Mancos Pool was 480 cubic feet per barrel? 

A Yes, s i r . 

Q And that's a lower number than I remem­

ber hearing any place else i n the testiinony. 

A I believe, Mr. Chairman, i t ' s i n McHugh's 

Exhibit — l e t ' s see i f I can f i n d the r i g h t one. 

Maybe i t was Dugan * s e x h i b i t , Dugan*s Ex­

h i b i t — w e l l , McHugh's Exhibit Number Three, under Tab D, 

the lower l i n e i s 480 cubic feet a b a r r e l ; the upper l i n e 

5S8, and McHugh recognizes that these are the numbers to be 

considered. 

Q So i t i s your opinion that the lower num­

ber i s more accurate? 

A Yes, s i r . 

Q Refresh my memory, what did you t e s t i f y 

was the bubble point pressure, r e a l l y , i n t h i s case? 

A For Gavilan? 

Q Yes. 

A I came up with a range, I believe, be­

tween 1535 or 40 and 1575 or 80; somewhere in that range. 
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I t ' s w r i t t e n i n one of our e x h i b i t s . 

MR. STAMETS: We'll excuse Mr. 

Greer. He'll be available f o r cross examination l a t e r . 

Mr. Kellahin. 

MR. KELLAHINt Thank you, Mr. 

Chairman. 

At t h i s time we would c a l l Mr. 

John Roe back to the stand and would l i k e the record to re­

f l e c t that Mr. Roe has been previously q u a l i f i e d as an ex­

pert petroleum engineer and he has been sworn and he's s t i l l 

under oath. 

JOHH ROE, 

being called upon to t e s t i f y and having been previously 

sworn, remains under oath and t e s t i f i e d as follows, t o - w i t : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

G Mr. Roe, I'd l i k e to d i r e c t your atten­

t i o n to the package of exhibits I have passed out i n the 

hearing room and s p e c i f i c a l l y ask you to i d e n t i f y what i s 

offered as Dugan Production Corporation Exhibit Number 

Three. 

Mould you i d e n t i f y that for us, please? 

A Yes, s i r . Exhibit Number Three is a pre-
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sentation of the current production and/or my estimate of 

the p o t e n t i a l production f o r every w e l l , a l l 59 wells that 

have been d r i l l e d and completed and are ready for production 

i n the Gavilan-Mancos Pool area, plus information on one 

well that's d r i l l i n g and 13 locations for the nine d i f f e r e n t 

operators that are active i n the Gavilan-Mancos Pool area. 

In addition we've included the data, 

production data on four Canada Ojitos Unit wells that have 

been completed and one that i s currently i n the completion 

process. 

I w i l l point out that the l e f t portion, 

the 13 columns on t h i s graph, were presented i n i t i a l l y i n my 

testimony on August 8th as Dugan Production Exhibit Number 

One. 

Q Is th i s e x h i b i t i d e n t i c a l to Dugan Pro­

duction Corporation Exhibit Number One with the exception of 

the additional information on the far r i g h t of the exhibit? 

A That i s correct. The information on the 

far r i g h t was addeds to Dugan Production Corporation Exhibit 

Huasber One at th© request of the Commission i n order to pre­

sent the e f f e c t on ind i v i d u a l operators and individual wells 

that the imposition of a GOR r e s t r i c t i o n only, leaving the 

current allowable as i s . 

Q Mr. Staffiets j u s t asked Mr. Greer a ques­

t i o n about the solution gas/oil r a t i o Mr. Greer had used i n 
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the Canada Ojitos Unit. 

You have t e s t i f i e d e a r l i e r that the solu­

t i o n gas/oil r a t i o that you used or determined applied to 

the Gavilan-Mancos Pool was the 583 cubic feet of gas to 1 

barrel of o i l . 

Would you explain to us why you have u t i ­

l i z e d the 5S8 number as a solution gas/oil r a t i o ? 

A Yes, s i r . 1 aits aware of Mr. Greer's PVT 

data and up u n t i l PVT data was available from well i n the 

Gavilan-Mancos Pool, which is McHugh's Loddy No. 1, we were 

using PVT data that was available from the Canado Ojitos 

Unit. 

Basically, as a r e s u l t of our study 

group, engineering study group subcommittee studying t h i s 

pool, we have agreed that i t probably would be isore appro­

pri a t e to u t i l i z e PVT data from a well i n the Gavilan-Mancos 

Pool area i f w© had confidence i n that data and I personally 

have confidence i n the data that we obtained i n the f l u i d 

sassple from the Loddy Ho. 1, which i s where the 588 corees 

from. 

Q You heard the testimony on Friday, Hr. 

Roe, by Mr. Pomeroy with regards to his tabulation and his 

comments with regards to the apparent e f f e c t the various 

suggested r e s t r i c t i o n s would have on various i n t e r e s t 

owners. 
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Do you have an opinion, Mr. Roe, as to 

whether your presentation. Exhibit Number Three, i s a more 

accurate and r e l i a b l e presentation of the e f f e c t on the 

operators of the various proposed reductions i n producing 

and gas/oil r a t i o (unclear)? 

A Yes, I have an opinion. 

Q What i s that opinion? 

A I believe that upon reviewing Koch's Ex­

h i b i t s Humber Four end Five that there's a good chance that 

there i s an impression given that Dugan Production and 

Jerome P. McHugh have sos>e hidden benefits i n asking the 

ConsEiission to r e s t r i c t the gas/oil r a t i o and o i l production 

rate. 

On Koch's e x h i b i t i t indicates that 

T4cKugh and Dugan both recognize the largest percentage i n ­

creases a f t e r allowables are r e s t r i c t e d as proposed. 

There — there are some misleading c a l ­

culations there. I t ' s my feeling that the real impact upon 

indivi d u a l wells or Individual operators i s more properly 

presented i n my Exhibit One i n i t i a l l y , «as revised and pre­

sented i n Dugan Production Exhibit Three. 

The main problem that I see i n Koch's 

presentation was that by comparing A p r i l to June and then 

contrasting the percentage change between A p r i l and June's 

production f o r each operator, and then also contrasting the 
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reduced production rates with April's rate, i f you're un­

aware that during t h i s A p r i l to June time framed operators 

were put t i n g additional wells on production, which i s the 

case for Dugan Production and HcKugh, plus two other opera­

t o r s , Mobil and Mesa Grande, the actual o i l , increase in o i l 

production that occurred between A p r i l and June, appears as 

a. po s i t i v e benefit that could easily be misunderstood that 

t h i s i s simply a positi v e thing that resulted because of 

our proposed application. 

For instance, Dugan Production rates dur­

ing A p r i l of 1986 averaged 25 barrels of o i l per day. This 

was from two wells that we were operating. During Hay we 

placed the Tapacitos 4 on production and during June our 

production from the Tapacitos 4 alone averaged 153 barrels a 

day. 

Our company production during June was 

188 barrels a day, and so a large part of the 430 percent 

that was shown as a change i n production i s simply because 

Dugan put one well on; Xcflugh put ten wells on production 

during t h i s period of time. Also not refl e c t e d on Koch's 

ex h i b i t was the fa c t that Mobil put a l l three of th e i r wells 

on production between A p r i l and Hay, resultin g i n a produc­

t i o n during June of 388 barrels of o i l per day for them, 

which basically i s an i n f i n i t e increase iff we use t h i s same 

lin e of thinking. 
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Hesa Grande putting t h e i r four wells on 

production during t h i s time periodd resulted i n an increase 

i n production fross them from a d a i l y average i n A p r i l of 399 

barrels a day to an average of 725 barrels a day i n June. 

Now the numbers that I j u s t quoted are 

d i f f e r e n t from what was presented on Koch's numbers. Koch 

basically reflected a very small increase i n production for 

Hesa Grande between A p r i l and June. 

Q Mr. Roe, l e t ' s turn to page four of Exhi­

b i t Number Three and i f y o u ' l l look at the middle of the 

tabulation where i t says t o t a l Gavilan Pool area, and as you 

read from l e f t to r i g h t , i f y o u ' l l f i n d that portion of the 

e x h i b i t that refers to the June '86 production, the reser­

v o i r barrels of voidage a day, the 26,000 barrel number, and 

then go over and look at the proposed allowable reduction 

under the McHugh proposal of approximately 14,000 reservoir 

barrels a day, and then f i n a l l y , under the s e n s i t i v i t y case 

that was used i n Mesa Grande's proposal of only the solution 

gas/oil r a t i o , the 21.5 number. 

Having directed your attention to that 

portion of the e x h i b i t , Mr. Roe, can you explain to us what 

the significance i s of the tabulation i n terms of what 

you're t r y i n g to accomplish with the proposed reduction i n 

the producing rate to 200 barrels a day and the gas/oil 

r a t i o down to 1000-to-l? 
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A Yes, a i r . As we've indicated there, and 

I might j u s t c l a r i f y now what I show under June '86 produc­

t i o n and/or pot e n t i a l r e f l e c t s actual production based upon 

June's production as reported to the Commission and for 

wells that had — had no production during June but were 

completed and ready to produce, which we have approximately 

16 of those wells, I have estimated, based upon production 

teat data that's available, or maybe a well produced — did 

not produce i n June for some other reason? i t was faaybe 

shut-in f o r lack of a gas market or problems with t h e i r gas 

contract, but the 8188 barrels that I show as being June's 

production, i t ' s comprised of 2117 barrels of estimated pro­

duction from wells that we r e a l l y have shut-in and to date 

we have not seen the production, the impact upon the reser­

voir from production from those walls. 

I t also includes 6071 barrels, which is 

an actual per producing day average from wells tnat did pro­

duce i n June. 

Q What's the rationale behind the proposed 

McHugh reduction i n producing rate and gas/oil ratio? 

A The — what we were t r y i n g to obtain i s 

recognizing the fac t that during June we have r i g h t now 

wells completed that could cause a reservoir voidage of ap­

proximately 25,000 barrels a day. v?e recognise — and that 

voidage ia causing a rate of pressure decline i n the reser-
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v o i r that i s — that we're uncomfortable with. We feel a 

need to study the reservoir to be sure there i s not a d i f ­

ferent method to develop and produce the reservoir than 

we're currently operating under. Right, now we think there's 

a good chance there i s . 

So recognizing that we currently have 

pot e n t i a l f o r 26,000 barrels a day, we're unhappy with the 

rat© of pressure decline. We fee l that the rate of pressure 

decline needs to be ©lowed down to some lower rate, and we 

have chosen an o i l rate and gas/oil r a t i o that i s — we feel 

to be p r a c t i c a l considering that the reservoir has been on 

production, the gas/oil r a t i o has increased. Our intentions 

were to buy some time with the reduction but s t i l l maintain 

a production level that hopefully wouldn't causa undue eco­

nomic hardship on operators i n the pool. 

Q I f the Commission adopts Mr. McHugh's 

proposal and reduces reservoir voidage to 14,000 barrels a 

day, what period of production time does that relate to or 

correspond to? 

A This i s a production level that existed 

i n March and A p r i l of t h i s year, which i s about the time we 

started formulating our plans and t r y i n g to get something 

moving with regards to studying the reservoir. 

Q Let me d i r e c t your attention now, Mr. 

Roe, to Dugan Production Corporation Exhibit Number Four, 
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which i s the colored bar graph following the last e x h i b i t . 

Before we discuss your i n t e r p r e t a t i o n of 

the e x h i b i t , would you take a moment and orient us as to how 

the e x h i b i t i s prepared and what you're attempting to de­

pict? 

h Yes, s i r . The purpose of making t h i s eK-

h i b i t , and t h i s e x h i b i t consists of f i v e pages, the f i r s t 

page i s r e a l l y the only page we'll t a l k about, the informa­

t i o n presented on the last four pages i s simply the tabular 

data that supports each individual s e n s i t i v i t y case that we 

considered. I t ' s presented i n the same manner by well by 

operator as was the Exhibit Three that we j u s t discussed. 

For ease i n comparison of one case versus 

another case, we've presented the top page of Exhibit Four. 

We've i d e n t i f i e d each case that we're — we have presented 

at the bottom. For instance, the leftmost case, which I've 

got a red arrow under, that i s what we showed to be June '86 

actual and/or potential production. I t was presented on Ex­

h i b i t One and again on Exhibit number Three. 

I've chosen the four largest companies 

which would be McHugh, Mesa Grande, Gallon O i l , and Meri­

dian, and I've i d e n t i f i e d those i n color code, yellow, 

orange, green, and blue, and I've been consistent across the 

graph. So the comparison of each operator's share of the 

production under any one scenario i s — i s hopefully a l i t -
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t i e easier as fa r as j u s t a visual comparison. 

0 On the graph on the far l e f t there are 

some horizontal red lines approximately 9000 and then i t 

continues up and there's two more l i n e s , what's the 

significance of those lines? 

A Okay. Those —• those are the approximate 

reservoir voidages that existed i n January, as Mr. Kellahin 

said, that the f i r s t , the bottom l i n e i s 9306 reservoir 

barrels a day. flow t h i s r e f l e c t s the actual, -ot any 

p o t e n t i a l , t h i s i s the actual pool production that did occur 

during January '86, and i t corresponds, I've indicated on 

the righthand portion of the — of Exhibit Pour, i t 

corresponds to a d a i l y rate of 4234 stock tank barrels a day 

and 4435 MCF a day and t h i s did come from 34 wells. 

The next l i n e up i s the production 

voidage, which i s approximately 11016 reservoir barrels per 

day, that did occur during May of 1986. 

The uppermost l i n e i s the approximate 

reservoir voidage that actually occurred during June of 1986 

and that volume was approximately 17,163 reservoir barrels 

per day. 

So by having the three lines across the 

page, you get an idea of where each case would relate to the 

reservoir voidage during January, May, and — or January, 

May, and June. 
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Q I f w© go to the f a r r i g h t side of the 

tabulation, the bar graph, and look, at the s e n s i t i v i t y t e s t 

that's based simply on reducing the gas/oil r a t i o down to 

588, i n your opinion, Mr. Roe, i s that a s i g n i f i c a n t enough 

decrease i n reservoir voidage? 

A No, s i r , i t does not provide the level of 

voidage that we fee l necessary i n order to slow the rate of 

pressure decline. I t bas i c a l l y gives us a rate of pressure 

— or rate of voidage that i s not grossly d i f f e r e n t . In 

other words, the t o t a l reservoir voidage under that scenario 

would be a bout 23,700 reservoir barrels per day, which com­

pares to the current p o t e n t i a l of 29,000 and a desired level 

of about somewhere between 11 and 14,000 barrels per day. 

Q Do you have an opinion as to whether or 

not we are being as e f f e c t i v e with preserving the reservoir 

energy i f we only reduce the gas/oil r a t i o to the 588 number 

as opposed to the proposed McHugh solution? 

A Xes. i have an opinion and I feel that 

i f we do not also make an adjustment on the o i l r a t e , as 

I've indicated with the visual presentation on Exhioit Pour 

or the actual tabular information on Exhibit Three, i f we 

r e s t r i c t only the gas/oil r a t i o to 588 and leave the o i l at 

702, we w i l l s t i l l have a reservoir voidage potential of 

about 24,000 barrels a day. 

McHugh's proposal would put the reservoir 
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voidage at a range of about 15,000 reservoir barrels per 

day. 

And again, now, that i s going to put us 

back at a level that we're s t i l l not happy with. The reser­

v o i r pressure i s declining at a rate that's s t i l l p r e t t y — 

pre t t y f a s t , and we don't have a whole l o t of time even at 

that level of reservoir voidage to a r r i v e at a conclusion as 

should we be doing something d i f f e r e n t to the reservoir. 

Q Let's tu r n , Mr. Roe, to Exhibit Number 

f i v e and have you i d e n t i f y the three pages that compose Ex­

h i b i t Mumber Five. 

A Okay. Exhibit Number Five, as Mr. Kella­

hin said, consists of three pages. These are nothing more 

than a reproduction of a production graph that we keep 

monthly, p l o t t i n g monthly production data for Jerome p. 

McHugh's BT Ho. 1 on page one; the Janet 2 on page number 

two; and the Native Son No. 2 on page three. 

Q Mr. Hueni, i n his testimony l a s t week ad­

vised us that he had not u t i l i z e d production data a f t e r the 

Hay '86 production information. 

In your opinion i s there s i g n i f i c a n t pro­

duction occurring i n June and July that would a f f e c t the 

formulation of opinions about the gas/oil ratio? 

A ¥es, s i r . As I indicated on these p l o t s , 

and I have chosen wells that we are r e a l l y concerned with. 



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 

we are s t a r t i n g to see dramatic increases i n gas/oil r a t i o 

and corresponding decreases i n o i l rate. A bulk of t h i s i s 

j u s t w i t h i n the l a s t few months. 

Q Would you take one of these as an example 

and show us what i s occurring since Hay's production? 

A Okay. For instance, i n the f i r s t page of 

t h i s — t h i s e x h i b i t would be the ET no. 1. I — even dur­

ing May the gas/oil r a t i o i n t h i s p a r t i c u l a r well was — was 

ex h i b i t i n g an increase that we were not real certain of. 

That increase became more obvious i n June and July and even 

eo far i n August i t ' s actually increasing. 

Using 5!T-1 as an example, say, during 

February our gas/oil r a t i o was 439 standard cubic feet per 

b a r r e l . 

During July the gas/oil r a t i o has i n ­

creased to 6492 standard cubic feet per b a r r e l , and we've 

had a corresponding drop i n o i l production from 236 barrels 

a day at i t s peak l e v e l , which 1 might add was substantially 

higher rate than we had obtained from the well before, and I 

personally f e e l that t h i s higher rate we observed was prim­

a r i l y a r e s u l t of us approaching a bubble point i n t h i s 

w e l l , additional free gas becoming available, the well flow­

ing, i t probably had the potential for t h i s a l l along? i t ' s 

ju s t with the production equipment w© had, we j u s t were not 

seeing the po t e n t i a l u n t i l i t began to flow with additional 
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gas. 

As we approach the bubble point the well 

began to flow, production increased from 900 to 1000 barrels 

a month, to 5-or-6000 barrels a month, and that production 

rate i s dropping o f f as the gas/oil r a t i o i s — i s r e a l l y 

going out of sight. 

I haven't plo t t e d August data on here but 

during the f i r s t 18 — f i r s t 15 days i n August the gas/oil 

r a t i o has averaged 10,470 — 52. I t ' s actually going up 

every day. 

Q Hr. Roe, Mr. Pomeroy t e s t i f i e d on Friday 

and I think he related to his Exhibit number Ten i n his con­

clusion and said that the McHugh's proposed cut would save 

only a meaningless few pounds of pressure. 

Do you agree with that conclusion? 

A Ho, s i r , I do not. Referring back to 

Koch's Exhibit Number Six, i t ' s my understanding that from 

Exhibit Six, that meaningless few pounds — at least Exhibit 

Six covered a 7-month i n t e r v a l . He was t a l k i n g about 100 

pounds of pressure. 

In order to make that forecast i t ' s my 

understanding that a constant rate of production that 

existed i n June was u t i l i z e d , and i t ' s also my understanding 

t h a t — w e l l , basically a constant rate of production and a 

rate of pressure decline that was already established i n 
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June, which u t i l i z e d the forecast i n the future. 

Q Hr. Pomeroy forecasted over a 7-month 

period a loss of 100 pounds of pressure, I believe? 

A Yes, s i r . 

Q What i n your opinion would be the e s t i ­

mated loss of pressure over the s&me interval? 

A I t — i f we wake no e f f o r t to r e s t r i c t 

reservoir voidages that are increasing, i t ' s my opinion that 

the rate of pressure decline w i l l increase to a level that I 

have not been able or I cannot calculate, but I would e s t i ­

mate that i t would be at l e s t 150 to 300 pounds of pressure 

loss during the same 7-i?tonth period. 

Q In your opinion, Mr. Roe, as a petroleum 

engineer, i s that a Meaningless few pounds loss of pressure? 

A I t i s not. 

Q What action, Hr. Roe, can the O i l Conser­

vation Cowraission take to give the working i n t e r e s t owners 

an opportunity to produce more o i l from t h i s reservoir? 

A Well, i t ' s nty opinion that the Commission 

must take sow* action to immediately reduce the rate of 

reservoir withdrawal, the reservoir voidage, and the reason 

that t h i s i s necessary i s to give the operators of the Gavi­

lan-Mancos Pool, buy theis some time that they won't have at 

the e x i s t i n g rates of pressure decline, to evaluate i n a 

more complete asanner what should be done with regards to 
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future development of the reservoir and future production 

operations of the reservoir. 

Since conducting our pressure tests or 

our interference tests i n December of '85, we, we being 

HcKugh and Dugan, p r i m a r i l y , but I think probably raost of 

the other operators are — that are aware of the pressure 

data are also concerned, that there i s a urgent need to ar­

r i v e at a conclusion as to i s there a better way to produce 

the reservoir and i s there a better way to further develop 

the reservoirs. 

I t ' s my feel i n g that to date we have es­

tablished i n my mind undoubtedly that pressure communica­

t i o n , good pressure communication, exists well to well on a 

current development pattern. 

I t also exists throughout the reservoir. 

I feel t h i s i s supported i n Dugan Production's Exhibit Num­

ber Two presented on August 8th. 

In addition to th a t , I feel that on the 

exi s t i n g spacing of 320 acres per well there w i l l be 

unnecessary wells d r i l l e d on a competitive basis. These 

wells w i l l be required, in order to develop undeveloped ac­

reage, prevent lease expirations, protect c o r r e l a t i v e 

r i g h t s , and prevent drainage. This also was presented i n 

some d e t a i l i n Dugan Production's Exhibit number Two. 

I feel that we have information and have 
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enough data to feel g r a v i t y drainage p o t e n t i a l , or there i s 

potential to recognize seme gravity drainage i n the Gavilan-

Mancos area, and gr a v i t y drainage i s occurring. 

We also, i t is my believe, that by 

allowing continued competitive operations of the reservoir 

there w i l l be an e f f o r t , or there w i l l be waste of natural 

reservoir energy i n the production of higher gas/oil r a t i o 

wells, i n t h e i r e f f o r t s to compete for t h e i r share of the 

o i l , d a i l y o i l production. 

HR. KELLAHIN: That concludes 

my examination of Mr. Roe. 

We siove the introduction of 

Exhibits Three, Four, and f i v e . 

MR. STAMETS: Without objection 

these exhibits w i l l be admitted. 

I've got just a couple of 

questions of Mr. Roe, and then we w i l l see what everybody 

else wants to do. 

MR. KBLLAHIK: Mr. Chairman, my 

timekeeper here t e l l s rae we've used 2 hours and 18 minutes 

and we'd l i k e to reserve the balance which we believe i s , 

what, 42 minutes, 42 minutes for a l a t e r time. 
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CROSS EXAHIKATIOH 

BY KR. STAMETS: 

0 Hr. Roc, there was some discussion about 

— a l o t of discussion about how th i s would a f f e c t i n d i v i ­

dual operators and they w i l l , some operators would be los­

ing current allowable i n production. 

Would i t be possible at soae time ninety 

clays from now to go through there and calculate again how 

much each operator has l o s t or gained i n comparison to the 

others between the allowables as they would have been and 

the allowables as calculated under your proposal, and then 

to restore balance should that prove to be the correct thing 

to do? 

A The way you asked the question I'd have 

to answer yes, that's possible. 

Q Thank you. The second question i s one 

that I asked a number of fol k s on the other side l a s t week 

and they a l l answered i n the negative and I kept thinking I 

was asking the question wrong. 

In t h i s solution gas drive reservoir, i f 

w© allow wells to produce at GOR's above the solution gas-

o i l r a t i o , you say i t ' s 5BB, i f we allow wells to produce at 

1000 or 2000, are we pooping o f f our reservoir energy and 

not making the best use of i t i n producing the o i l out of 
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reservoir? 

A I f I could j u s t c l a r i f y a l i t t l e b i t , i f 

solution gas drive i s the only mechanism that's i n e f f e c t , I 

think possibly the answers you got e a r l i e r would be the same 

as mine, i s the rate that you allow the pressure to decline 

and the gaa to evolve i s probably not going to substantially 

a f f e c t ultimate recoveries froja the reservoir. 

But what we have here and why i t ' s impor­

tant and maybe why you're expecting a d i f f e r e n t answer, and 

why I ' l l give you a d i f f e r e n t answer, i s I don't feel solu­

t i o n gas drive i s the only raechanism that e x i s t s . 

I do feel solution gas drive i s going to 

be important i f Kr. Hueni i s r i g h t , and we have a reservoir 

600 feet t h i c k , which I don't agree w i t h , but i f we do, we 

w i l l have some of that gas that evolves from solution go to 

the top of the structure that's 600 feet t h i c k and basically 

act as a gas cap. 

You have these wells that are completed 

i n t h i s gas cap or completed close enough to the gas cap 

that then w i l l s t a r t producing gas out of the gas cap and 

that's where the reservoir waste i s going to occur, i s 

rather than that gas being trapped in the gas cap and ser­

ving to displace o i l downward, as Mr. Greer said, i n order 

to take advantage of t h a t , we've got to go i n and squeeze 

o f f a l l of our upper perfs and l e t t h i s gas cap drive the 
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o i l down to the bottom of the pool. 

I f we don't force that mechanism to 

operate i n the reservoir, then there w i l l be reservoir 

energy wasted by anybody that's producing gae out of the gas 

cap, whether that gas cap exists at the top of the 600 foot 

reservoir or at the top of the reservoir that we're referrng 

to as the Gavilan Dome. 

And that's one of our primary concerns 

r i g h t now, i s an operator that's got a high gas/oil r a t i o , 

i f he has the only r e s t r i c t i o n of 1.4-roillion a day or 700 

barrels of o i l a day, he can produce up to 1.4-million 

t r y i n g to get more o i l and using McHugh's ET as an example, 

the gas/oil r a t i o r i g h t now i s 10,000-to-l. 

We're going to be able to produce a l o t 

wore gas t r y i n g to get our share of the o i l out of that well 

than — than r e a l l y i s going to be e f f e c t i v e f or the 

reservoir, and again, that's — my statement of that i s 

because I fe e l some of that gas i s probably going to be more 

than j u s t the solution gas drive process working. I t ' s also 

producing some gas from a free gas phase i n the reservoir. 

0 Under those conditions you would be using 

more than your f a i r share of reservoir energy. 

A Yes, s i r . 

Q A l l r i g h t . 

HR. STAMETS: We'll excuse t h i s 
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witness and move on, then, to the cons, the opponents over 

here, and what i s your pleasure at t h i s point? 

who's f i r s t ? 

MR. LOPEZ! Mr. Chairman, l e t 

me ask you then a couple things o f f the record. 

(Thereupon a discussion was had o f f the record.) 

MR. LOPES!: on behalf of Mallon 

and Mesa Grande, I would at t h i s time, Mr. Chairman, request 

we be given f o r procedural, substantive due process reasons, 

the same opportunity to prepare surrebuttal to the testimony 

we heard today. 

The testimony we heard t h i s 

morning from Mr. Greer and Mr. Roe goes far beyond anything 

contemplated as r e b u t t a l . I t was new evidence, new t e s t i ­

mony with respect to matters occuring t h i r t y years ago, and 

I would think that i t would be only f a i r and equitable that 

we be given the same time frame i n which to prepare our case 

with our books of e x h i b i t s , i f necessary, to rebut what 

we've heard t h i s morning and at least the four days that 

they were given since the hearing was recessed l a s t Friday. 

MR. CARR: Mr. Stamets, I would 

submit that every b i t of n r . Greer's evidence was locked i n 

and i n response to testimony that was presented by the cons, 
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i f you want to c a l l them that; that i t was properly rebuttal 

testimony and i f they were not an t i c i p a t i n g t h a t , they 

should have been when Mr. Kellahin advised the Commission 

and everyone i n the room that we would c a l l Hr. Creer for 

rebu t t a l testimony t h i s morning. 

<̂e believe that there i s no un­

f a i r advantage i n going ahead and wrapping t h i s up. 

We found out yesterday that we 

had about four or f i v e hours worth of testimony that we had 

to reduce, hopefully, i n t o ninety minutes. We didn't make 

tha t , but we came close. 

And perhaps you want to break 

for lunch now and give them an opportunity to respond, and 

we would l i k e to conclude t h i s hearing today. 

MR. PADILLA; Mr. Chairman, 

e a r l i e r I objected f o r the same reason, especially when Ex­

h i b i t s Number Seven and Eight were — at least Exhibit Seven 

was being presented by Mr. Greer. 

In looking at Exhibits Seven 

and Eight, most of that information i s e n t i r e l y new e v i ­

dence. The question on (unclear) and the questions on 

reservoir materials presented by Hr. Greer t h i s morning are 

e n t i r e l y d i f f e r e n t . 

On Friday Koch reviewed our 

testimony, engineering testimony that was going to be pre-
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sented through Hr. Bennett. We thought at that time that 

that might be cumulative evidence and i t might not be neces­

sary i n l i g h t of the Commission's admonition of shortening 

the hearing. 

Part of what we were going to introduce 

through Mr. Bennett involved reservoir studies of fractured 

formations and a n t i c i p a t i n g whether or not Mr. Bennett, who 

also had a c o n f l i c t today, and i n deciding whether or not wo 

should put on — we needed him today here, we anticipated 

that we would be looking at some type of rebuttal and the 

scope of the testimony would be on r e b u t t a l . 

We do not have that type of case and i t ' s 

evident that we've been somehow set up i n t r y i n g to — 

t r y i n g to view Mr. Greer's testimony today. 

So I would concur and I would j o i n Mr. 

Lopez' motion. 

MR. STAHETS: The Commission i s 

going to not continue t h i s case. We are going to allow i t 

to go to conclusion today. 

Each side was aware of that 

when we concluded l a s t week. 

I don't think that the t e s t i ­

mony that we've heard today i s new, s t a r t l i n g , or unavail­

able to anybody, and at best, we would take a recess t i l l 

1:00 o'clock i f that's everybody's choice, and allow you to 
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organize the data that you have, and c e r t a i n l y we did not 

suggest that you leave any of your experts at home for t o ­

day. 

MR. PADILLA: Well, i f I may 

respond to th a t , Mr. Chairman. 

Normally we follow, and I 

believe the rules of the Commission state that the rules of 

c i v i l procedure w i l l be followed (not understood) on t r i a l 

to a court. In that event, normally, the rules and the 

scope of testimony are l i m i t e d to what has been previously 

t e s t i f i e d to whether i t ' s r e b u t t a l or surrebuttal (not 

cle a r l y understood). 

MS. KELLAHIN: Mr. Examiner, 

point of c l a r r i f i c a t i o n . The New Mexico Rules of C i v i l Pro­

cedure do not concur with Hr. Padilla's analysis of those 

rules. You are not l i m i t e d to rebut only that information 

that i s presented on d i r e c t , and they are not so construed. 

KR. PADILLA: Well, you're cer­

t a i n l y not allowed to introduce or bring i n e n t i r e l y new 

testimony on r e b u t t a l . 

MR. 5TAKSTS: The Commission 

does not believe that we heard anything new t h i s morning. 

We believe we heard simply a 

massaging {sic) of information which had been presented i n 

one form or another i n t h i s case at an e a r l i e r date. 
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Also, I believe that — that i t 

says we are going to follow those rules generally but not 

exactly, and t h i s i s going to have to be one of those times 

when we follow thero generally. I don't consider any of the 

participants here without resources or disarmed or without 

experts of high caliber who are capable of going on with 

t h i s hearing today. 

And since the time i s as i t i s , 

we're going to recess t i l l 1:00 o'clock, and allow those — 

(Thereupon the noon recess was taken.) 

MR. STAMETS: The hearing w i l l 

please come to order. 

where i s Kr. Lopez? 

MR. PADILLA: I would l i k e to 

cross examine Mr. Roe at t h i s time. 

KB. STAMETS: Very good. 

CROSS EXAMINATION 

BY MR. PADILLA: 

Q #r. Roe, l e t we d i r e c t your at t e n t i o n to 

a few things you t e s t i f i e d about t h i s morning. 

I t ' s my understanding that — that based 

upon the schedule that you hav© on page number one, Dugan 
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has approximately eight wells i n the Gavilan-Mancos Pool, i s 

that correct? 

A I have l i s t e d four welIs that we — are 

actual wells, and four additional wells that are planned? 

they are locations for planned wells. 

Q In other words, only the ones with the 

figures on columns — w e l l , I ' l l j u s t column, the f i r s t c o l ­

umn on cumulative production i s the only wells that show any 

production there are the ones that are producing, i s that 

correct? 

A Yes, s i r . 

Q Let's go now to the June 6th, 1986, pro­

duction, and l e t me ask you to i d e n t i f y f or the Dugan 

Production the June production was 228 barrels a day, i s 

that correct? 

A Yes, s i r . I have indicated that during 

the month of June Dugan could have produced 228 barrels. Of 

that 228 y o u ' l l notice that 40 of i t has subscript E, which 

means we don't have a pipeline connection f o r that well and 

i f we could get permission to vent the gas, i t ' s my best 

estimate i t would produce 40, but what we actually produced 

was 188 barrels of o i l per day, and that i s an actual 

number. 

Q Going across the e x h i b i t , then with the 

proposed allowable, you s t i l l have a figure of 228 barrels, 
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is that correct? 

A Yes, s i r . 

Q So you show no reduction of allowable 

{inaudible to the reporter.) 

A That i s correct. 

Q And the same applies with respect to the 

la s t column. 

A Yes, s i r . 

Q Let's go on down to the Mallon group of 

wells and you show for June an average dai l y production of 

1811 barrels a day, i s that right? 

A Yes, s i r . 

Q Under your proposal they would have a re­

duction of 772 barrels or a reduction to 772 barrels. 

A Yes, s i r . 

Q Approximately how much of a reduction i s 

that? 

A Okay, under the e x i s t i n g , actual condi­

t i o n s , June '86, the number r i g h t below the 1S11 indicates 

that Mallon O i l has 19-1/2 percent of the production or po­

t e n t i a l that would — could e x i s t during June. 

Q Mow, Mr. Roe, t h i s i s not based on the 

number of proration units that Mallon operates, correct? 

A I'm sorry. 

Q In other words, there's no acreage factor 
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in t h i s computation. 

A No, s i r , i t ' s s t r i c t l y based on barrels 

of o i l per day. 

Q Okay. Now, l e t ma go back to ray previous 

question. What's the approximate reduction — or l e t me ask 

you t h i s question instead. 

Would you agree that the reduction from 

1,811 to 772 would be greater than 50 percent? 

A Yes, s i r . 

Q Now l e t ' s go on to the next page end I'd 

l i k e to ask you some questions with regard to the McHugh 

wells. 

In looking at the McHugh wells would you 

agree with me that only, possibly only one well of a l l the 

wells l i s t e d i n that i s capable of producing l i k e the f i r s t 

three Mallon wells on the f i r s t page? 

A Only one well? 

Q Yes, the one that's r i g h t i n the middle 

of the page. The one that produces 619 and another, the Na­

t i v e Son No. 2 produces 440. 

A I think we need to c l a r i f y ona thing j u s t 

a l i t t l e . Basically most of McHugh's wells are producing 

against pipeline pressure, which i s averaging around 250 

pounds. 

I f we had our wells, a l o t of which are 
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flowing, producing i n t o a gathering system which has a lower 

operating pressure, such as Mallon's wells, our wells might 

oo a l i t t l e higher during June than they are. They're lat e r 

i n t h e i r productive l i f e and McHugh has had higher producti­

v i t y from his wells. But bas i c a l l y , under exi s t i n g pipeline 

conditions your assessment i s correct; there i s only one 

well that's capable of producing higher rates at — 

Q would reducing the GOR reduce the pipe­

l i n e pressure? 

A No. 

Q You're producing d i r e c t l y i n t o the pipe­

l i n e , i s that correct? 

A Yes. 

Q No gathering system whatsoever? 

A Well, that's not true. Nr. McHugh has 

i n s t a l l e d several gathering systems i n order to deliver gas. 

That i s — that i s correct, but he has not i n s t a l l e d com­

pression or processing f a c i l i t i e s such as HalIon has. 

Q In other words, what you're t e l l i n g rae i s 

that i f you reduce the o i l allowable there i s a p o s s i b i l i t y 

that most of these McHugh welis would run up to 200 barrels 

a day. 

A 1 think I have some numbers on — on my 

tabulation that would basically r e f l e c t what you're t r y i n g 

to get a t . For instance, during the month of June '36 
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McHugh• e wells represented .19.7 percent of the t o t a l pool 

production. That i s the number that l i e s r i g h t below the 

d a i l y average production during June. 

Under McHugh's proposed application his 

— rather than 39.7 percent of the t o t a l production, McHugh 

would only produce 37.5 percent of the t o t a l production, so 

i n fact his t o t a l production with respect to the t o t a l would 

actually be decreased and that was basically my comments 

with respect to Koch's e x h i b i t s , i s — is McHugh would 

experience actual reduction i n percent of the t o t a l pool. 

Now any operator that basically has small 

volume wells i s n ' t going to be affected as much as the oper­

ators with larger volume wells, and that i s correct. 

Q Well, l e t ' s look at your subtotal l i n e on 

the bottom of page two. Tha deduction as you have calculated 

i t f or June 198S production of 36 — 2,686 to your proposal 

of 2,035 i s a reduction that's over 50 percent, correct? 

In other words, you're not going to be 

cut as d r a s t i c a l l y as HalIon wells would be cut. 

A That is correct. HalIon Oil w i l l , i f you 

look at the percentages underneath Mallon's production, he 

w i l l share or carry a larger burden, i n other words, e x i s t ­

ing he has 19-1/2 percent of the t o t a l pool. Under the 

exi s t i n g proposal of McHugh's application, he -would have 

14.2 percent of the t o t a l pool. So he would take a greater 
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percentage but he — his wells are causing a big part of the 

problem that we're concerned with. A l o t of my pressure 

data did indicate that we are — his wells are l i k e l y drain­

ing more than 320 acres. 

And that was the big part of my presenta­

t i o n i n Exhibit Number Two. 

Q And you've also shown here that McHugh 

has 28 wells, i s that correct? 

A Again, there's 28 entries on t h i s tabu­

l a t i o n . There's actually only 23 completions and 5 loca­

t i o n s . 

Q Cf these wells l i s t e d here you already 

have a cumulative production of 1.3-willion barrels of o i l , 

i s n ' t — 

A Yes, s i r . 

Q — that also correct? 

A Yes, s i r . 

Q A l i t t l e greater than 1.3-million. 

A Yes, s i r . &e've been producing those 

wells since early — or the l a t t e r part of 1983, also. 

Q So l e t me see i f I understand t h i s cor­

r e c t l y . We have — Mallon i s going to suffer the larger re­

duction. McHugh has already produced a considerable amount 

of o i l from the pool and now you're asking Mallon i n your 

proposal to have further reduction, a disproportionate re-
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A Well, that's — froa* the standpoint of 

j u s t cranking through the numbers, that's the way i t i s , 

yes, but part of my testimony was that the allowable of 702 

barrels a day allows the wells capable of producing that 

much of draining areas that exceed the 320-acre unit that 

they have allocated to them, and X feel we've substantiated 

that f a i r l y — f a i r l y conclusively with pressure measure­

ments between Mallon's wells and Dugan Production's wells or 

HalIon's and Canada Ojitos wells. 

Q Well, would you agree with me that the 

number of wells out i n the f i e l d i s i n d i r e c t proportion to 

the spacing? 

A I'm sorry, the number of wells i s — 

Q The nuraber of wells out in the Gavilan-

Mancos Pool i s d i r e c t l y proportional as far as the spacing 

rules. 

A Yes. 

Q For every well there's a 320-acre prora­

t i o n u n i t . 

A Yes, s i r , I'd agree with t h a t . 

Q And that's — those are the rules that — 

A Well, that's not true. There i s one 

spacing un i t that has two wells i n i t , which i s operated by 
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Q Possibly with an exception, v a l i d excep­

t i o n . 

A Yes. There i s one authorized exception, 

yes, s i r . 

Q I f we go on an acreage basis, j u s t fron 

looking at your Exhibit Number Three, Dugan has eight prora­

t i o n units out there. he doesn't have a whole l o t of pro­

duction. 

Mallon has six wells and they have quite 

a b i t of production. 

And McHugh — w e l l , three of those wells, 

HalIon wells, have quite a b i t of production, but on an ac­

reage basis McHugh as a disproportionate number of proration 

u n i t s , i s n ' t that correct? 

A KcHuyh has a larger acreage position i n 

t h i s area ana he has been mora expeditious i n developing his 

acreage, that i s correct. 

Sow, I n>ight add, you know, Dugan Produc­

t i o n has v/e — i t ' s true, we only operate four wells but we 

do have an i n t e r e s t i n 38 wells that exist i n the pool. 

Dugan Production's acreage position i s 

about the t h i r d largest, i n the pool, which brings back Meri­

dian's witness t e s t i f i e d to the real way to analyze t h i s i n 

the impact upon ind i v i d u a l companies would be froas a net i n ­

terest basis. That would be a much more tedious calculation 
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and wa did not — tha true impact upon each operator is not 

Q I t ' s not reflected i n your e x h i b i t s , is 

that correct? 

A That i s correct. In other words, you 

have to look at the net int e r e s t i n each well and I was not 

prepared to make that c a l c u l a t i o n . 

Q Let me quickly have you refer to your Ex­

h i b i t Number Pour and ask you, s i r , to — do you agree with 

me that t h i s e x h i b i t does not show an acreage factor i n i t ? 

A I'm not sure I understand what you mean, 

an acreage f a c t o r . 

Q ftell, looking at Exhibit Number Three, 

McHugh has at least 23 proration units out there and i f I 

look at the l i t t l e , yellow rectangles here, that — there's 

no acreage computation or factor i n that — 

A In other words, what's presented there i s 

basically the wells operated by Hr. McHugh, that's correct. 

In other words, I have not made an e f f o r t 

to account for only McHugh's ownership i n the t o t a l pool, as 

I haven't i n Dugan's or any others. 

What I've presented here would be basic­

a l l y the wells operated by each operator. 

HR. PADILLA* I believe that's 

a l l I have, Mr. Examiner — Hr. Chairman. 
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MR. STAMETS: Hext? Th© w i t ­

ness i»ay be excused. 

GREGORY B. HOBSI, 

yeing called as a witness and having been previously sworn 

and remaining under oath, t e s t i f i e d as follows, to-wits 

DIRECT EXAMINATION 

BY MR. L0PE2J 

Q The record w i l l show that you're s t i l l 

under oath and that you're the saae Mr. Hueni that t e s t i f i e d 

previously i n these hearings. 

Have you had an opportunity to review the 

testimony and evidence presented by Mr. Greet t h i s morning 

i n t h i s hearing? 

A Yes, I have. 

Q Over the lunch hour? 

A Yes, I have. 

Q And i f so, I would l i k e you to comment on 

t h i s , please. 

A Yes, we have reviewed the information 

presented i n Mr. Greer's e x h i b i t s . 

What I'd l i k e to do is I'd l i k e to look 

at the various exhibits he presented and comment with re­

spect to those i n d i v i d u a l l y . 
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Before ve would look at the f i r s t one, 

I'd l i k e to siak© a general statement that gas cap expansion 

is not a bizarre phenomenon that happens in reservoirs; that 

i t i s something that's been observed worldwide and, i n f a c t , 

i t ' s the same equivalent, or more or less equivalent to the 

gravity drainage that Hr. Roe discussed i n his testimony, as 

w e l l . 

So i t ' s not — i t ' s not a bizarre pheno­

menon and i t i s one which we s t i l l believe i s one of the 

pr i n c i p a l usechanisrss for production i n t h i s p a r t i c u l a r 

f i e l d . 

I f possible, I would l i k e to refer now to 

the BMG ex h i b i t with the yellow cover on i t and I'd l i k e to 

tr y and comment on the various exhibits w i t h i n t h i s overall 

e x h i b i t that are perhaps pertinent. 

The f i r s t p l o t following the t i t l e of the 

sx h i h i t i s a blue sheet which was taken from our report, 

which shows o i l production and i t shows gas/oil r a t i o , and 

i t has c i r c l e d i n the period 1985-1986 the gas/oil r a t i o i n ­

formation and i t i s designated as — or a handwritten note 

saying that t h i s i s wrong. 

The data that we have presented includes 

two wella that Greer elected to exclude. That was the Gavi­

lan Howard So. 1 and the Gavilan No. 1. Both of those wells 

are wells i n which we unfortunately don't know the exact 
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amount of gas being derived from tbe Mancos formation as op­

posed to the Dakota formation. I t i s perhaps not completely 

correct to characterize t h i s as wrong. I t ' s sitaply there i s 

a cer t a i n arw>unt of gas production that i s a t t r i b u t a b l e t o , 

perhaps, the Dakota i n those two wells that should not be 

included i n the Mancos, but unfortunately nobody r e a l l y 

knows what the volume of that — that <?ss production i s . 

Go, we have included those two wells i n t h i s p l o t . We men­

tioned i n our d i r e c t testimony that we recognize the d i f f i ­

c u l ty of doing that and subsequently we had referred to the 

gas/oil r a t i o information presented by Hr. Roe, which ex­

cludes the Gavilan Ho. 1 and the Gavilan Howard. 

That gas/oil r a t i o information was pre­

sented as a p l o t of pressure and gas/oil r a t i o versus pool 

t o t a l cumulative o i l production. I t showed pressure trends 

for i n d i v i d u a l wells. I t showed the producing gas/oil r a t i o 

from 1984 through, I believe, June of 1986. Jt showed what 

they interpreted to be the PVT data, indicated solution GOR. 

They had two lines on th a t , a 588 and a 

489 l i n e . This i s one of the exhibits i n — i n the yellow 

notebook, i s t h i s p a r t i c u l a r p l o t . 

We would l i k e to note with respect to 

that p l o t that once again, that a pool t o t a l cumulative o i l 

production of 200,000 barrels, a gas/oil r a t i o goes to a 

value greater than the solution gas/oil r a t i o . We've had — 



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 

118 

we've heard the argument that the bubble point pressure i s a 

value lower than the one we used i n our analysis. Our ana­

ly s i s was based on a bubble point pressure of 1770, which 

pressure was reached about the same time that the solution 

COR went greater than the PVT data indicated GOR. 

We realize the d i f f i c u l t i e s in obtaining 

Oood f l u i d samples and representative f l u i d samples, and we 

don't underestimate those — those d i f f i c u l t i e s , but we be­

lieve that the f l u i d sample data has to be i n agreement with 

f i e l d producing conditions and thia i s actual producing con­

d i t i o n s that have indicated that we have production of free 

gas fro© the reservoir, and that can only occur i f we drop 

below the bubble point pressure over a large area of the re­

servoir. 

So we have used as an indication that the 

bubkle point pressure i s higher the actual f i e l d producing 

GOR behavior, as shown on that p a r t i c u l a r p l o t . 

I'd l i k e to move to the next page back, 

which i s a pink sheet. I t i s a Horner solution gas drive 

analysis run fo r the — the Gavilan Mancos Pool. We have 

once again curves showing predicted GOR and actual COP., ac­

tual pressure and predicted pressure, and we have or. that 

p a r t i c u l a r e x h i b i t , we have our predicted GOR — w e l l , we 

have the notes that — that Mr. Greer has penciled i n ; our 

predicted GOR being 3100, the Greer predicted GOR being 2200. 
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I t was his contention that that was not a 

resu l t of the difference i n f l u i d properties but mere a d i f ­

ference i n the rock properties, as well as, perhaps, sorae 

incorrect calculation of solution gas drive performance. 

I'.r, not sure how to respond to that, that 

type of c r i t i c i s m , other than the fa c t that we have used 

t h i s program i n several studies. We've hand-checked i t . 

We've checked i t against published l i t e r a t u r e data, and i t 

has been consistently v a l i d i n a l l cases and we see no 

reason why i t should experience some sort of problem i n t h i s 

p a r t i c u l a r c a l c u l a t i o n . 

s>?e would note that regardless of whether 

v/e would take our curve, where we predict a GOR of 3100 or 

Greer's curve, where v/e predict a GOR of 2200, both of those 

are far i n excess of the actual GOR that's been realized i n 

the f i e l d , which has been between 1000 and 1500. 

v?e would l i k e to next turn to the tab 

marked Section A. I t i s a reservoir f l u i d study performed 

— i t i s information taken from a reservoir f l u i d study per­

formed for HcHugh and Associates on the Loddy No. 1 Well. 

We would l i k e to make the point with re­

spect to any kind of f l u i d analyses that i n order to have a 

v a l i d f l u i d analysis the reservoir f l u i d cannot be disturbed 

either p r i o r to the sampling, either by production from the 

f i e l d or by pressure drawdown at the well i t s e l f i n which 
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the sample was taken. In essentially a l l of the f l u i d 

samples which we've seen presented by Mr. Greer, there is a 

very d i s t i n c t p o s s i b i l i t y that the drawdown i n the v i c i n i t y 

of the wellbore was s u f f i c i e n t over an extended period of 

time to cause gas to come — to evolve from the o i l , such 

that the gas that's recovered i n the sample chamber Is lees 

than that o r i g i n a l l y contained i n the o i l . 

Once again, i f t h i s i s not the case, i t ' s 

very d i f f i c u l t to explain the production of free gas p r i o r 

to a f t e r 200,000 barrels of cumulative production. 

Ke — we have reviewed the Loddy No. 1 

data. I f we would turn i n t h i s p a r t i c u l a r set of 

information back, l e t ' s see, there i s the t i t l e page, there 

i s a page that gives reservoir f l u i d analysis, formation 

c h a r a c t e r i s t i c s , and well c h a r a c t e r i s t i c s . following that 

i s a summary of samples received i n laboratory. Following 

that i s a hydrocarbon analysis of reservoir f l u i d sample. 

Following that i s a volumetric data reservoir f l u i d sample. 

The next page back, which i s 5 of 12 is a pressure volume 

relation®, and f i n a l l y , on page 6 of 12 there i s 

d i f f e r e n t i a l vaporization data presented at a temperature of 

170 degrees Fahrenheit. 

The — t h i s d i f f e r e n t i a l vaporization 

data goes froa the lab test of bubble point pressure of 1482 

at wh*ch they record a solution gas/oil r a t i o of 538, and 
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then i t goes fo r pressures below tha t . 

I t also indicates the r e l a t i v e o i l volume 

factor column, which i s the t h i r d from the l e f t . 

I f we would read subscript 1 on the solu­

t i o n gas/oil r a t i o column, i t Indicates cubic feat of gas at 

15.025 psia and 60 degrees Fahrenheit per barrel of residual 

o i l at 60 degrees Fahrenheit. 

I t does not indicate that that i s per 

barrel of stock tank o i l . 

Eeservoir engineers before they perform 

reservoir engineering calculations have to make the conver­

sion from a residual o i l basis to a stock tank barrel o i l 

basis. In order to do that you have to use separator teste 

run on the crude sample that r e f l e c t the f i e l d separator 

conditions. 

So the d i f f e r e n t i a l vaporization data 

presented on page 6 of 12 cannot be used d i r e c t l y i n reser­

v o i r engineering analysis. 

To the best of fr,y knowledge i n reviewing 

a l l th® data that's been — or a l l the calculations that's 

been done on the Canado Ojitos Onit, as well as on the Gavi-

lan-Hancos Pool up to t h i s point i n time, nobody has made 

that conversion, which i s required and i s very c l e a r l y ex­

plained i n cl a s s i c a l reservoir engineering text s , such as 

Amex, Bass, and Whiting, (sic) 
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I t i s essential to make that — that cor­

rection before you do any reservoir engineering analysis and 

that i s the reason we have separator te s t s . 

Now, when we said that we used separator 

test data, contrary to what n r . Greer said that that's 

highly inaccurate, basically i t i s extremely necessary to 

make that separator te s t correction to the d i f f e r e n t i a l 

vaporization data p r i o r to using the data i n the calcula­

t i o n s . 

So we have basically used the d i f f e r e n ­

t i a l vaporization corrected f o r actual f i e l d separator con­

d i t i o n s , which has not been done by any of the other parties 

to the best of our knowledge. 

fc?e would l i k e to wove from that p a r t i c u ­

lar chart to the next tab i n Mr. Greer's e x h i b i t , which i s 

charts — or which i s Tab B. 

Pollowiong Tab B there i s a set of rock 

property curves, r e l a t i v e permeability of fractured forma­

ti o n s , p l o t t e d as versus t o t a l l i q u i d saturation percent of 

pore space. As we indicated i n our testimony and as Mr. 

Greer has indicated i n his testimony, the curves used i n 

calculation are the same one as shown by the dashed l i n e . 

For some reason, w e l l , the next page, the 

pink page i s an expansion of the chart, p a r t i c u l a r l y f or 

values of t o t a l l i q u i d saturation i n the lower end of the 
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range, or the higher end of the l i q u i d saturation range, 

running from 90 to 100 percent t o t a l l i q u i d saturation, and 

ne indicates that there is a non-linear behavior i n that, i n 

that area, and hypothesized, perhaps, I didn't take i n t o ac­

count t h i s non-linear behavior. 

I would say that i f we took the results 

of my Horner solution gas drive analysis, the values of KgKo 

versus t o t a l l i q u i d saturation and plotted those points on 

thi s non-linear r e l a t i v e permeability curve, we would f i n d 

that my points f a l l d i r e c t l y on top of that curve. 

So i t i s not a matter of using incorrect 

r e l a t i v e permeability data. 

I f we would turn to the next page follow­

ing the pink sheet, turn to the gold sheet, which is t i t l e d 

Calculated Solution Gas Drive Production Histories for Frac­

tured Formations, and we see a p l o t of pressure and produc­

ing gas o i l r a t i o versus recovery, we would note on th i s 

p a r t i c u l a r — on t h i s p a r t i c u l a r chart that at a given pres­

sure level the gas/oil r a t i o should be r e l a t i v e l y constant 

for the f i e l d , and i t ' s not constant f o r the f i e l d . There 

are wells that produce widely varying GOR's. We've seen 

examples of wells presented by Hr. Roe i n his exh i b i t s , 

which we'll look at l a t e r , that indicate very high GOR's, 

but there are many, many raore wells that have much more 

moderate GOR's that are not increasing to the extent that 
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Kr. Hoe indicated that the McHugh wells are increasing. 

I f we would turn to Tab C, t h i s i s visco­

s i t y data at 170 degrees Fahrenheit. I don't believe that I 

have any differences with t h i s information. 

So we then move beyond that tab to Tab 

D, where Mr. Greer has calculated — he's calculated the 

l i g u i d saturation for the Native Son Mo. 2 for four points 

i n time, December, 1985, through June, 1986. He's used the 

data that's shown i n that c a l c u l a t i o n . He's used an equa­

t i o n that's designated with an asterisk. 

At tha bottom of the page i t says the 

r e l a t i v e permeability r a t i o i s equal to t h i s producing GOR, 

which i s R minus the dissolved GOR, and then i t i s adjusted 

for Og and Uo and there should be a d i v i s i o n sign between 

the Bo and the Bg values? those shouldn't be one fo3lowing 

r i g h t on to the other. That's not correct. 

But we would use the exact same equation, 

we believe that i s a good indication of what KgKo i s and 

froiii that we could iiaply some l i q u i d saturation for the well 

i t s e l f . 

The one thing that we would have to note 

about t h i s i s that t h i s calculation assumes that a l l the gas 

is cotning as solution gas from the o i l zone and i t doesn't 

give any p o s s i b i l i t y f o r gas coming frofft the gas cap i t s e l f 

or from the higher regions of the reservoir to make t h i s 
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kind of ca l c u l a t i o n . 

But we would note with respect to that, 

i f we skipped over the green page and we went then to the 

KgKo estisrates from the Native Son no. 2 production data, 

that for the assumed bubble point pressure of 1500 p s i , that 

the points that are shown December '85 through June of '86 

f a i l to f a l l on the dashed curve, which i s a curve of r e l a ­

t i v e permeability r a t i o versus l i q u i d saturation. 

I f we were to assume a higher bubble 

point pressure those curves once again approach the dashed 

curve that i s shown — shown on the sheet. 

I t appears that the assumed bubble point 

pressure of 1600 psi tends to give the best .-natch to the 

dashed curve, in d i c a t i n g once again a higher bubble point 

pressure than that reported on the laboratory analyses, ao 

once again we don't believe the laboratory analyses are cor­

rec t . We recognize the d i f f i c u l t y i n making t h i s kind of 

calculation because the gas from the Native Son No. 2, we 

don't r e a l l y know i f i t ' s coming from the o i l zone or from 

the gas, the gas saturated region at the top of the reser­

v o i r . 

I f we turn to 'fab E, there is a section 

taken from our report on the f l u i d properties. This sec­

t i o n , which i s highlighted, states that the remaining sam­

ples were both taken a f t e r s i g n i f i c a n t production fron t h e i r 
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respective pools and i t could not be determined i f tne lab 

reported bubble point pressure reflected true reservoir con­

d i t i o n s or i f some gas evolution had occurred pr i o r to samp-

1 ing. 

Once again gas evolution can take place 

because of withdrawals from the reservoir as a whole or i t 

can take place as a r e s u l t of withdrawals from the specific 

well that i s — from which a sample i s being taken. 

He characterized as taking a higher bub­

ble point pressure a desparate act on our part, i t wasn't a 

desparate act on our part. I t was simply t r y i n g to take a 

bubble point pressure that gave us a gas/oil r a t i o perfor­

mance consistent with observed f i e l d performance for the 

Gavilan-Mancos pool. 

We would also note that i n his d i r e c t 

testimony Hr. Greer t e s t i f i e d i n i t i a l l y that the reservoir 

o i l i n the Gavilan-Mancos Pool may have been very close to 

the bubble point pressure at the time i t was — was de­

scribed. 

I f that i a the case, then I would have to 

say that our value of 1770 i s more accurate than what's i n ­

dicated on the f l u i d property analyses. 

I would l i k e to turn to the second of the 

foldouts which i s i n that section, that shows a — the log 

sections for the Howard No. 1-A, the Canada Ojitos Unit E-6, 
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:he Canada Ojitos Unit J-6. 

On these p a r t i c u l a r logs certain sections 

iave been shaded based on, i t appears, t h e i r s i l t content, 

is indicated by the r e s i s t i v i t y logs, so that we see, we do 

see the gray zone, the A, B, and C sones. 

We also see the difference i n operator 

>hilosophies out there in the sense that the Canada Ojitos 

f e l l s were perforated primarily i n the s i l t y i n t e r v a l s , 

fhereas the Mallon well has been perforated from top to bot­

tom. 

h i I wells have been subjected to a large 

:rac job. The results on the Mallon wells indicate that 

;here has been sand entry throughout most of the reservoir, 

fe would think that that lar«je frac job establishes v e r t i c a l 

:oron?unication. We would point also to the testimony of Mr. 

Sabenmeyer ( s i c ) , who indicated that the frac log surveys 

.ndicated a presence of fractures over an extended v e r t i c a l 

.nterval. 

We would also refer to a recent core 

:aken i n the l a s t few clays frow the Davis No. 1 Well, which 

.n essentially a l l of the samples that have been looked at 

:hus f a r over approximately a 200-foot i n t e r v a l have i n d i -

:atad v e r t i c a l f r a c t u r i n g with ae sauch fr a c t u r i n 9 taking 

?lace i n the shales as takes place i n the s i 1 t i e r sections. 

That p a r t i c u l a r core also, i n some cases 
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they've observed fractures, more than a single f r a c t u r e , 

more than one p a r a l l e l fracture i n the core i t s e l f , so wa 

know that the fracture density i s quite high. 

They've also observed intersecting f r a c ­

tures i n at least one case, so a l l fractures are not neces­

s a r i l y oriented exactly — exactly p a r a l l e l . 

MR. LOPEZ; I think Mr. Hueni 

said Habenmeyer (sic) and I think i t ' s Emmendorfer. 

A I'm sorry, that's correct. 

We would note with respect to thi s that 

one of the comments that was made dealt with the productiv­

i t y of a well i n which both the A and B zones, I believe, 

were perforated and stimulated, and that a bridge plug was 

set between the A and B zones. The A 2one was not t e r r i b l y 

productive, so the bridge plug was withdrawn and the produc­

t i o n increased. 

With respect to that cessment we would 

have to say that that i s normally to be expected. you com­

plete i n the larger section, you get more p r o d u c t i v i t y , and 

that i s basically what we would expect from a p a r t i c u l a r 

w e l l . I don't necessarily believe that that means that 

there's no v e r t i c a l communication between the two zones. 

Following tha foldout i s a c o r r e l a t i o n of 

bottom hole sample data. These correlations that are pre­

sented here, and i n general a l l correlations f o r o i l pro-
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p e r t i e s , are based on certain assumptions and one of those 

assumptions i s that the gas that i s recovered from the well 

i s a l l that i s dissolved i n the o i l at whatever the reser­

voir pressure i s at the time the well i s flowed. 

In the event the gas escapes from the o i l 

p r i o r to reaching the wellbore, oc i n the event that free 

gas i s produced, these correlations are not v a l i d . In using 

such correlations, therefore, i t ' s simply making the assump­

t i o n that — w e l l , i t ' s basically assuming the answer and 

then — and then using the correlations to prove the answer. 

Turning beyond the yellow sheets to the 

comparison of core analysis with gamma ray induction log i n ­

formation , we would note that t h i s p a r t i c u l a r well that i s 

shown here i s a well that's not located anywhere i n tha v i ­

c i n i t y of Gavilan-Mancos Pool, and we cannot comment as to 

the relevancy of that p a r t i c u l a r pool with respect to the 

Gavilan-Mancos Pool. we believe that there are signficant 

differences between Gavilan-Mancos and the Canada Ojitos 

Unit. In th a t , between those two areas we might expect that 

— that i f we go even further away, that we would s t i l l have 

other differences that would occur. 

Ke talked, or mention was made of a 600-

foot producing i n t e r v a l being — that we had used a 600-foot 

producing i n t e r v a l aa being the basis on which we mad® our 

calculations. 
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Wa used a 600-foot i n t e r v a l as perhaps 

the maximum thickness that we saw productive out there i n 

order to a r r i v e at a permeability. By divi d i n g by 600 feet 

we ended up with a lower permeability estimate than we would 

of had we used, say, 200 feet or 300 feet. 

We frankly are not sure what the overall 

producing i n t e r v a l thickness i s ourselves, but we f e l t that 

we would err on the conservative side, get a lower perme­

a b i l i t y , i f we used the maximum thickness that we say, and 

that i s t y p i c a l l y perforated by many operators out there. 

Q Would you care to comment on your opinion 

v/ith respect to whether — whatever that i s , whether i t ' s 

consistent throughout the pool? 

A The — 

Q The producing intervals? 

A Well, the producing i n t e r v a l is not going 

to be — i s not necessarily going to be consistent through­

out the pool. That i s going to depend on the degree of 

fr a c t u r i n g and the degree to which those fractures are 

interconnected. 

I t also w i l l depend on — p o t e n t i a l l y on 

the completion i n t e r v a l and the siae of the frac job, as 

we l l . 

I f we would move to Tab 5, or I'm sorry, 

Tab i n which the his t o r y i s presented for the Canada 
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Ojitos Onit Ho. 2. Prior to actually recovering a f l u i d 

sample that's used i n the analysis, we would note that i n 

th i s producing h i s t o r y , that the well produced several days 

before i t was sampled. I t was a low productivity w e l l . I t 

had a high pressure drawdown. That pressure drawdown was 

shown on the pink sheet. 

I t showed a well flowing pressure as low 

as 800 psi at the wellbore, such that — which considerable 

below what any of us believe the bottom hole pressure or the 

bubble point pressure might be for the p a r t i c u l a r reservoir. 

So there i s ce r t a i n l y ample opportunity 

for gas to escape from the o i l during t h i s period of pres­

sure drawdown p r i o r to actually recovering the sample i t s e l f 

i n t h i s p a r t i c u l a r w e l l . 

So once again, we have the p o s s i b i l i t y , 

not only the p o s s i b i l i t y , the p r o b a b i l i t y that the — that 

some gas had escaped from the o i l p r i o r to sampling and as a 

consequence the bubble point pressure was higher than recor­

ded on the CORE Laboratories information, which was presen­

ted i n the yellow sheets, or the gold sheets for that p a r t i ­

cular tab. 

I f we turn to Tab G, the Canada Ojitos 

Unit L-11, once again we are presented with the operations 

that occurred at completion and then mention was made that 

t h i s well produced over 100,000 barrels of o i l p r i o r to ac-
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t u a l l y being sampled. 

There was an attempt made to produce the 

well at low rates f o r a period of time p r i o r to sampling but 

i t ' s highly u n l i k e l y i n t h i s f a i r l y thick reservoir that 

s u f f i c i e n t o i l was withdrawn during the conditioning period 

to actually remove a l l the o i l that might have a lower gao-

/ o i l r a t i o , and once again, there was substantial production 

that occurred i n t h i s p a r t i c u l a r w e l l . 

I f we would now turn to Tab — no, s t i l l 

under that tab but following the yellow sheets, we would 

turn to the white sheet, which i s a presentation of pressure 

versus cumulative production f o r the Canada Ojitos Onit. i t 

i s the pressure measured at datum of plus 1195 feet expres­

sed i n terms of pounds per square inch versus cumulative 

production i n hundreds of thousands of barrels. 

In t h i s p a r t i c u l a r p l o t , i f I heard cor­

r e c t l y , there was an i n d i c a t i o n that the f i e l d produced for 

a period of time at pressure above the bubble point, at 

which point during which time the pressure decline was 3000 

barrels of o i l produced per psi pressure drawdown i n the re­

servoir. 

Subsequently, when the en t i r e reservoir 

f e l l below the bubble point pressure, the rate of pressure 

decline decreased from 3000 or — w e l l , i t decreased but i t 

caused then an increase i n recovery per psi — per psi drop 
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of reservoir pressure, and such that we then went i n the 

period from 8-miIlion to 12 — from 800,000 to 1.2-million 

cubic — barrels of production. '?e then had a 7000 barrel 

per psi pressure drop. 

I f you would r e c a l l the pressure versus 

cumulative production plots that we showed i n our e x h i b i t , 

we showed that pressure versus cumulative production i s not 

concave upward. In other words, the pressure tends to be — 

stay f l a t for an extended period of time and i t ' s actually 

maybe increased a l i t t l e b i t w i t h i increase i n production 

recently. 

In other words, we don't have t h i s two — 

two slope curve of pressure versus production that's presen­

ted f o r the Canada Ojitos Unit. That i s indic a t i v e of the 

fact that the reservoir i n the Gavilan-Hancos Pool was at 

the bubble point to begin w i t h , and continues above the bub­

ble point. We've never seen any Hind of break indicating a 

change i n the number of barrels that can be produced per psi 

drawdown i n the reservoir. 

And we have pointed that out previously. 

The other thing that might be of i n t e r e s t 

i s the f a c t that i n the Canada Ojitos Unit t h i s break occurs 

at approximately July 20th, 1965, when the pressure i s at 

approximately 1520 p s i , measured at a datum of 1195 feet. 

That was a f t e r production of what appears to be about 
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300,000 barrels of o i l . 

I f we were to correct from the datum 

depth of 1195 feet down to a datum depth of 370 feet, which 

i s more appropriate for the Gavilan-Kancos Pool, then we 

v/ould add on approximately 240 psi to the point at which 

t h i s curve breaks. That would put the pressure i n the Gavi­

lan-Mancos Pool at which t h i s break would occur at about — 

at over 1700 pounds, approaching 1750 p s i , once again an i n ­

dication that the bubble point pressure i n the Gavilan-Man­

cos Pool i s more on the rang© of 1750 p s i . 

Q Greg, I think e a r l i e r on t h i s point you 

misspoke and said production above rather than below the 

bubble point. 

I think t h i s ia a very important point i n 

our presentation and would ask you to go over t h i s point 

again, i f you would, p3ease. 

A Okay. The pressure versus cumulative 

production p l o t can be — w e l l , i f we have a reservoir that 

has pressures that are i n excess of the bubble point pres­

sure, i n other words, we have no free gas, the only thing 

that can take the place of the o i l that's been withdrawn 

from the reservoir i s the expansion of the remaining f l u i d , 

plus any, l e t ' s say, contraction of the pore space i t s e l f . 

And as a r e s u l t of t h a t , those two being the only influences 

we can see, we would expect to see pressure drop quite rap-
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i d l y as f l u i d i s withdrawn from the reservoir. 

So — and then when we go to pressures 

below the bubble point where we have a free gas saturation 

i n the reservoir, then that gas has a great — greater de­

gree of compressibility or e x p a n s i b i l i t y (sic) and so we can 

take out, provided we don't take out the gas with the o i l , 

we can take out more o i l and per psi of pressure drawdown. 

Normally you expect to see i n a reservoir 

that i s what we c a l l under saturated or above the bubble 

point, you expect to see a period of rapid pressure decline 

followed by a period of less substantial pressure decline, 

and that i s what we've observed for th® Canada Ojitos Unit, 

but i t i s not what we have observed for the Gavilan-Mancos 

Pool. 

We have a f i n a l tab i n that presentation. 

I t i s Tab H. I t i s the production history taken from our 

report f o r the McHugh Native Son No. 1 and the Homestead 

Ranch So. 2, indicating a very low gas/oil r a t i o for those 

two wells, f o r those two p a r t i c u l a r wells. 

We had used that as evidence of migration 

already occurring. That's not our only evidence of migra­

ti o n but that i s one, one set of evidence of migration. I t 

was pointed out, and I think probably correctly so, that — 

in f a c t , Hr. Lyon pointed i t out — that for that kind of 

low GOR that we see for the Native Son No. 1, that is not 
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consistent with what the flowing bottom hole pressure would 

be. 

So I would have to agree with Hr. Greer 

that there i s undoubtedly some problem with the reported gas 

production on t h i s w e l l . I don't know what i t i s but i t 

does appear that these wells are low gas/oil r a t i o wells. 

Unfortunately, i f the reported data i s n ' t correct, I don't 

know what we have to work with. 

That — that concludes my review of 

Greer's exhibits that are contained i n t h i s yellow volume 

and — 

Vou might as well move r i g h t on to the Q 

other volumes 

A 

present. 

Q 

ber Twelve — 

A 

Q 

A 

Q 

Well, X had an ex h i b i t that I'd l i k e to 

Okay, why don't you turn to Exhibit Mum-

Number Twelve? 

Exhibit Twelve. 

A l l r i g h t . 

Okay, I'd ask you to refer to what's been 

marked as Exhibit Number Twelve and ask you to discuss i t . 

A Exhibit Number Twelve i s a calculation of 

o i l i n place using a material balance approach f o r the Gavi­

lan-Mancos Pool based on the pressure production history 
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that we had presented i n our d i r e c t testimony, but instead 

of using a bubble point pressure of 1,770 psi we've revised 

our f l u i d properties to include the f l u i d properties from 

the Loddy Ho. 1, which had a bubble point pressure of 1496 

p s i . 

So we have replaced our table f l u i d pro­

perties i n the middle of the page with — that r e f l e c t e d a 

higher bubble point pressure of 1770, with these — t h i s new 

set of bubble — of f l u i d properties from the Loddy Ho. 1. 

The bottom of the page indicates the re­

sults of our o i l i n place calculations. In our d i r e c t tes­

timony we indicated that there would be a period of time i n 

which the reservoir was undersaturated or was p a r t i a l l y un­

dersaturated, such that the o i l i n place calculations could 

not be used during that — that period of time. 

As i t turns out, i n the event that we are 

so undersaturated that the bubble point pressure i s down 

around 1500 p s i , then we w i l l not reach a p a r t i a l l y under-

saturated condition through at least 1985, so the values of 

o i l i n place that are calculated up to 1985 are the values 

that should be representative of the reservoir, and I think 

i n reviewing t h i s we can see that the o i l i n place value 

that would be calculated i n t h i s manner i s i n excess of 400-

t a i l l i o n barrels. That's j u s t saying that i f w© can take — 

that i f we have a reservoir that contains an o i l with such a 
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low bubble point, then we tnust have an awful l o t of reser 

v o i r down there to take out the amount of o i l that we've 

taken out, seeing the kind of pressure drop that we've seen. 

Ke do not believe that the o i l i n place 

value of 400-mlllion barrels i s correct. We don't believe 

probably that any other people would — would feel that same 

way. 

We went through t h i s type of reasoning 

when we were doing our study as a basis f o r , once again, ap­

praising what the value of the bubble point pressure was and 

we — t h i s i s one of the reasons that we once again elected 

not to use a 1500 psi bubble point pressure. we elected to 

use the 1770 psi bubble point pressure. 

0 Okay, now going to the next volume of ex­

h i b i t s introduced t h i s morning, would you care to comment on 

those? 

A Yes. The next set of exhibits that I 

have i n f r o n t of me art; contained i n a — i n a brown folder. 

I'm not sure what the e x h i b i t number was on t h i s . 

Q Exhibit Seven? 

A Exhibit Seven. On t h i s the f i r s t tab 

following — i n Exhibit Seven i s followed by a yellow sheet 

t a l k i n g about comparison of porosity and permeability for 

two systems of f r a c t u r i n g . 

MR. STAMETSt I believe that's 



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 

139 

blue. 

A Wait, what color did I — 

HR. STAMETS: Yellow. 

A Yallow. After awhile you get color 

b l i n d , a f t e r awhile. 

Okay. The f i r s t page following Tab A i s 

Indeed blue and i t i s a comparison of porosity and perme­

a b i l i t y f o r two systems of f r a c t u r i n g . 

The — I believe that — w e l l , the point 

that we would l i k e to make on t h i s i s that we believe that 

over the Gavilan-Mancos area that there has been, perhaps, 

more than one event that's led to f r a c t u r i n g , not a single 

event such as a fl e x u r i n g shown here, and i n combination we 

would expect that these multiple events would give r i s e to 

— to d i f f e r e n t degrees of fr a c t u r e , fracture density and 

not necessarily a v a r i a t i o n i n fracture width. 

So once again, we are now prepared to 

accept the proposition that porosity i s related to the cube 

root of permeability. That i s one p o s s i b i l i t y but we 

recognize that i n a geologically complex s i t u a t i o n that i s 

j u s t one of multiple p o s s i b i l i t i e s . 

Me would l i k e to tur n , then, to Tab 8. 

Tab B has a yellow sheet following i t . 

There are several points that are made 

here. I f I were to read the f i r s t part of t h i s presentation 
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simply s t a t i n g , "With respect to Mr. Hueni*s response to the 

chairman's questions about interference tests conducted i n 

the Canada Ojitos Onit, we assume that Hr. Hueni apparently 

did not understand the nature of the subject interference 

tests for his responses were to the e f f e c t that: 

1. Interference testing can only show 

information about the formation between the test wells and 

is complicated by f r a c t u r i n g . 

2. The SI, or exponential integral 

s t r a i g h t l i n e solution does not apply to a heterogeneous 

reservoir; and 

3. The best way to determine the 

reservoir characteristics i s from indi v i d u a l well pressure 

build-up t e s t s . " 

with respect to t h i s we would once again 

repeat, the best way to determine reservoir characteristics 

i s from indi v i d u a l well pressure build-up tests. 

We would also repeat that the SI s t r a i g h t 

l i n e solution does not apply to a highly fractured 

reservoir. We would l i k e to present our next — 

Q Exhibit Thirteen. In t h i s connection and 

i n response to the comment, I now ask you to refer to 

Exhibit Thirteen and explain why you would introduce t h i s 

e x h i b i t . 

k Following the statement — 
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Q Okay, I think we're a l l with you. 

A The f i n a l paragraph following those three 

points states t h a t , "Since a l l three of these statements are 

incorrect as to the subject reservoir and t e s t s , i t i s as­

sumed that Mr. Hueni didn't have time to study them so his 

f a i l u r e to c o r r e c t l y assess the tests i s understandable? 

however, his statements are i n the record and the record 

needs to be set s t r a i g h t . " 

I'd l i k e to turn now Exhibit Thirteen, 

which ie a paper published i n October, 1983, by the Society 

of Petroleum Engineers i n the Society of Petroleum Engineers 

Journal. 

I t i s a paper w r i t t e n by Tatiana D. 

Streltsova, a researcher at Exxon Production Research Com­

pany, assigned to study n a t u r a l l y fractured reservoir behav­

i o r . 

The f i r s t page i s simply the cover sheet 

from that paper. 

The second page indicates that the — 

that there i s a section of that paper that deals with i n t e r ­

ference test analysis; talks about pressure pattern for i n ­

terference t e s t analysis. 

And on the t h i r d page highlighted i s the 

statement that we would l i k e to set the record s t r a i g h t 

with. 
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"Therefore, i f one uses a conventional 

analysis based on the El curve which does not take account 

the pressure support offered by matrix blocks on drawdown 

measurements, then the calculated formation permeability 

w i l l be overestimated.*' 

Mot only w i l l the formation permeability 

be overestimated but so w i l l the s t o r a t i v i t y (sic) of the 

reservoir. 

This i s the basis on which we said that 

the permeability and s t o r a t i v i t y (sic) numbers presented 

e a r l i e r i n Mr. Greer's testimony are higher than we believe 

— than properly r e f l e c t actual reservoir parameters. That 

i s the reason that we have gone with pressure build-up anal­

yses. In f a c t , i f we were to read t h i s e n t i r e paper, we 

would see that a conventional Horner p l o t used on a single 

w e l l , pressure build-up survey, would provide reasonable es­

timates of fracture conductivity. 

Q What i s your opinion w i l l respect to the 

value and r e l i a b i l i t y of the paper? 

h I believe that t h i s i s the most recent 

information that i s available on n a t u r a l l y fractured reser­

voirs i n terms of pressure transient t e s t i n g . They have 

taken t h i s and they've — basically they've updated the work 

of Warren and Root, which has been quoted i n Hr. Greer's 

testimony, and have shown the f a i l i n g s of the Warren and 
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Root model, and they've used the data presented hy Warren 

and Root, reanalyzed i t using the techniques developed i n 

t h i s — i n t h i s paper and have showed the consistency of re­

s u l t s . 

Q I f necessary, would you make the e n t i r e 

paper available to the Commission? 

A Yes, I would. 

Q Okay. 

A One f i n a l point that I might make with 

respect to the yellow sheets i n that tab, or on page 2, item 

2, there i s a statement i n the Canada Ojitos Onit te s t area, 

the geometry of the reservoir i s that of indivi d u a l t i g h t 

blocks surrounding by a high capacity fracture system. 

Once again, t h i s i s exactly the same type 

of s i t u a t i o n i d e n t i f i e d by Stretlsova i n the paper that 

we've j u s t referenced t o. 

Prom there on I would have no comments on 

th® e x h i b i t s , simply from the fact that I don't believe the 

exponential i n t e g r a l solution i s the appropriate way to an­

alyze the t e s t s . 

Q Okay, now would you refer to the f i n a l 

volume I think was introduced t h i s morning, Exhibit Eight? 

A Yes. 

Q And have you comment on that. 

A Exhibit Number Sight, which i s presented 
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In the black folder, on the Greer testimony, i n reviewing 

that information we would l i k e to turn to Tab A and follow­

ing Tab A there i s a t i t l e Geologic Analysis i n Naturally 

Fractured Reservoirs, and then following that sheet we see 

several plots of — and one i n p a r t i c u l a r that was high­

lighted i n pink, i t * s Figure 1-56, "Fracture porosity as a 

function of fracture width and fracture spacing". 

I f I understood c o r r e c t l y , the fracture 

spacing that was selected from t h i s p a r t i c u l a r e x h i b i t was a 

fracture spacing of 1000 centimeters, which I believe 

approximated 30 fe e t , i f I understood c o r r e c t l y . 

We would note from the information that 

we have available i n terms of fracture density, we would 

think that the fracture density of one well per 30 foot i s 

— i s excessively large. I t would be much smaller than that 

or that there would be a much t i g h t e r fracture spacing than 

that that's shown highlighted i n t h i s p a r t i c u l a r e x h i b i t . 

The significance of th a t , i f we would 

turn , then, to Tab 3, i f we had a much t i g h t e r fracture 

spacing we believe that the graph that was shown under Tab 

E, i t i s the fourth page back, i t has a blue l i n e on i t , 

showing radius of c i r c u l a r drainage area versus producing 

time to establish steady state conditions i n days, that i f 

w© had a much t i g h t e r fracture spacing, the length of time 

required to establish steady state conditions would be much 

shorter than i s shown on t h i s p a r t i c u l a r graph. 
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So that to i n f e r that tho matrix cannot 

contribute s i g n i f i c a n t l y , or the t i g h t e r portions of the re­

servoir cannot contribute s i g n i f i c a n t l y , i s based sinply on 

the assumption of the fracture spacing and i f that fracture 

spacing i s not correct, then the extended length of time 

predicted by t h i s p l o t for a response to occur i s consider­

ably overstated. 

We would turn then to — to Tab C, the 

Warren and Soot paper under the Behavior — t i t l e d The 

Behavior of Naturally Fractured Reservoirs, and highlighted 

i n that i s item number 3, "Since the build-up curve asso­

ciated with t h i s type of porous system i s similar to that 

obtained from a s t r a t i f i e d reservoir, an unambiguous i n t e r ­

pretation i s not possibly without additional information." 

This i s basically the exact same state­

ment that we made i n our d i r e c t testimony. We reviewed the 

pressure build-up surveys. We i d e n t i f i e d places where i t 

occurred. We had dual porosity system, and we said that i n 

our analysis that i t was not c r i t i c a l that we had matrix 

porosity but we thought the p o s s i b i l i t y existed and we 

recognize the f a c t that t h i s highlighted statement i s some­

what true, that i t — that i n a pressure transient test such 

as t h i s i t i s extremely d i f f i c u l t to d i f f e r e n t i a t e a s t r a t i ­

f i e d reservoir from a dual porosity system. 

But nevertheless, we believe that i t i s 
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c e r t a i n l y a reasonable p o s s i b i l i t y to think that matrix con­

t r i b u t i o n e x i s t s . 

I'd l i k e to turn to Section S, which i s 

the conventional core analysis for Mobil's L i n d r i t h B NO. 38 

Well. This presents the results of the CORE Lab studies, 

showing helium porosity as well as f l u i d saturations i n 

terms of o i l and water saturation. 

In the center, i n the top center of the 

page under the date and under the formation, i t talks about 

tne d r i l l i n g f l u i d and i n the d r i l l i n g f l u i d i t talks about 

i t being water based mud. 

To the extent that water i s used as a 

coring f l u i d , we would expect some a l t e r a t i o n i n the water 

saturation of the — of the core i t s e l f . To what extent 

that actually occurred i s d i f f i c u l t to determine. I f you 

want to obtain an accurate value f o r water saturation you 

normally core with an o i l base mud. 

So to assume that the water saturation 

number as shown on — on the CORE Lab report i n accurate, i s 

— i s not correct. 

So i f we were to tur n , then, to Tab F, 

followed by several yellow sheets, or a couple yellow 

sheets, and we were to look then at the saturation shown i n 

columns three and four, we would see that those saturations 

are exactly the same saturations as — as taken forra the 

CORE Lab report. 
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We would note, however, that those satur­

ations i n column four, the water saturation, i s undoubtedly 

disturbed by the fact that they used a water based mud sys­

tem, such that when they take a water saturation i n column 

four and subtract i t from 100 percent saturation, the i n i ­

t i a l reservoir o i l i n place value that's shown i n column 

f i v e i s not correct. I t is understated. 

the water saturation i n column four i s 

not the connate water saturation of the rock as i t existed 

in the reservoir. 

So the calculations that follow that are 

not p a r t i c u l a r l y meaningful, because those are not the cor­

rect saturations. 

I f we would turn to the f i r s t tab follow­

ing — or the f i r s t page following Tab G, which is a p l o t of 

water saturation versus permeability, taken from the core 

data of the Mobil L i n d r i t h B Ho. 38, t h i s i s j u s t an i l l u s ­

t r a t i o n that i t ' s not reasonable because the d i r e c t i o n of 

that trend i s to the upper r i g h t and as was shown two pages 

la t e r by the — by the pink tab, the trends for other 

f i e l d s , such as langely and Elk Basin, ara in a trend run­

ning from the upper l e f t to the lower r i g h t and the L i n d r i t h 

B-38 i s j u s t opposite from that trend. 

Well, i f we were to look back, then, at 

the gold trend, that says simply that i t i s incorrect to 
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p l o t water saturation versus permeability with the water 

saturation taken from th® core data because that i s not con­

nate water saturation and that's exactly what that — that 

gold sheet implies. 

We would f i n a l l y turn to the la s t section 

of t h i s e x h i b i t , which i s t i t l e d Section ?1, and we note un­

der the sample description, we see sample description© p r i ­

marily of shale, and we see almost the way through that the 

i n t e r v a l i s fractured. Once again t h i s i s not a well that 

i s locateds d i r e c t l y i n the area, the study area that we're 

concerned with but i t does i l l u s t r a t e that shales as well as 

s i l t s are fractured, such that v e r t i c a l communication can 

ex i s t w i t h i n the reservoir. 

0 Having heard Mr. Greer's and Mr. Roe's 

testimony today, would what you've heard and analyzed change 

the conclusions you reached l a s t Friday, and I'd ask you to 

elaborate and i n t h i s respect ask you to comment on Exhibit 

Fourteen, when appropriate. 

A Okay. The conclusions that we drew l a s t 

Friday, we feel that at t h i s point there i s no reason to 

change those conclusions. 

Once again we believe gas segregation i s 

occurring. We believe that we have a reservoir that i s at a 

pressure below the bubble point pressure, that i t ' s been 

that way f o r a substantial period of time. The gas has 
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evolved from the o i l ? that i t has migrated away from the 

wall to some extent, not completely. There i s always some 

l a t e r a l movement of gas as well as v e r t i c a l movement of gas, 

resu l t i n g i n — i n whatever the observed gas/oil r a t i o 

values are. 

With respect to that point, I would l i k e 

to comment on Mr. Roe's e x h i b i t , that was t i t l e d Dugan Pro­

duction Corporation Exhibit Number Three, and at the — at 

the f i n a l three pages of that e x h i b i t , which are t i t l e d Ex­

h i b i t Number Five, are gas/oil r a t i o plots and production 

plots for three wells, three of McHugh's wells i n the f i e l d . 

We would l i k e to note with respect to 

those three ind i v i d u a l well production plots that those 

three plots are a l l — are Cor wells that are a l l located i n 

a high depletion area of the f i e l d , more or less following 

along t h i s northwest/southeast trending d i r e c t i o n that we've 

i d e n t i f i e d through fracture o r i e n t a t i o n logs, as well as 

through some f a u l t mapping? that these gas/oil r a t i o s are i n 

s t r u c t u r a l l y down — or in s t r u c t u r a l l y intermediate wells, 

not i n the s t r u c t u r a l l y highest wells; that the gas/oil 

r a t i o s have gone up i n response to increased production i n 

those speci f i c wells; that they are not representative of 

current GORs i n many of the wells i n the f i e l d . 

For example, we could take the current 

GORs fo r the Hesa Grande wells and we would f i n d that those 
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in many cases are i n the range of l-to-2000 standard cubic 

feet per stock tank b a r r e l . 

So once again we realize the gas/oil 

r a t i o s can increase very rapidly with a small increase i n 

gas saturation i n a given area of the reservoir. We believe 

that those — that that p a r t i c u l a r area of the reservoir has 

experienced high depletion, h i s t o r i c a l l y high depletion, and 

i t i s — has a s l i g h t l y higher gas — gas saturation i n that 

area and higher gas/oil r a t i o s as a r e s u l t . 

In the Mallon area of the f i e l d , based on 

July production, the Ribyowids 2-16 had a GOR of 1978. 

The Fisher 2-1 had a GOR of 1,085. 

The Howard 1-8 had a GOR of 1344. 

The Howard 1-11, a GOR of 2214. 

Once again we see variations between 

indi v i d u a l wells i n the f i e l d . We don't see GORs that are 

necessarily as high as they are on the McHugh wells as 

presented i n Exhibit Five. 

G I think you're r e f e r r i n g to the KeHugh 

wells as Exhibit Five, not Exhibit Three? 

A Well, I t was attached to Exhibit Three. 

0 Okay, I think i t i s 

A Okay. 

0 And not Exhibit Five, and i n t h i s connec­

t i o n were any of those wells — do any of those wells have 

commingled production? 
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A As a matter of f a c t , i n reviewing Exhibit 

Five we do see commingled production for the ET No. 1 and 

we note that the amount of gas that's allocated from the Da­

kota i s only 6 percent. A higher drawdown i n that w e l l , as­

sociated with incresed production, may have resulted i n 

higher gas production out of the Dakota. That's c e r t a i n l y 

an unknown at t h i s point i n time. 

The other commingled well is the Janet 

No. 2 and i t has 10 percent of i t s gas allocated as coming 

frora the Dakota, of i t s t o t a l gas. 

So once again, higher producinc rate i n 

that w e l l , we are not sure i f there's s t i l l 10 percent of 

the gas coming from the Dakota. 

The only well that i s a single Mancos 

producer, 1 believe, is the Native Son Ho. 2, and i n that 

p a r t i c u l a r w e l l , while we have an increasing trend i n GORs, 

i t i s perhaps not quite as high as the other wells. 

Q I'd now refer you to what's been marked 

Exhibit Fourteen and ask you to discuss t h i s . 

A Exhibit Number Fourteen i s a presentation 

of the amount of gas production that i s — would be with­

drawn together with the o i l production, and depending on the 

gas/oil r a t i o l i m i t . 

Under the present allowable scheme and 

for the Mobil proposal, unrestricted production lim i t e d only 
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by the depth bracket allowable would r e s u l t i n 702 barrels a 

day of production with a 2000 GOB, implying that as much as 

1.4-million cubic feet of gas could be withdrawn from — 

from the reservoir, together with the o i l . 

The McHugh proposal at 200 barrels a day 

and 1000 GOR represents a reduction down to 200 MCP per day, 

which i s a substantial reduction. 

In the event that the McHugh proposal 

were increased i n terms of the o i l production rate a b i t , 

but on the other hand, the gas/oil r a t i o declined down to a 

value of l e t ' s say 538, then the gas allowable would i n ­

crease a b i t but would s t i l l not ascsount to the volume of gas 

proposed by either Koch or Mallon. 

The Koch proposal would provide f o r a gas 

allowable of 413 MCF per day; Hallon-Hesa Grande proposal, 

4 53 MCF per day. 

Once again, i n our d i r e c t testimony, 

based on the segregation tendencies of gas and o i l , physi­

cal properties as we can best a r r i v e at them for the 

Gavilan-Mancos Pool, we have actually calculated a gas 

withdrawal rate i n excess of t h i s 453 net per day value that 

we propose as being s u f f i c i e n t to be withdrawn while s t i l l 

not doing any kind of damage to the reservoir, s t i l l permit­

t i n g the gra v i t y segregation tendencies to occur w i t h i n the 

reservoir i t s e l f . 
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So the Mesa Gtande-Ma1Ion proposal does 

represent a substantial reduction i n the amount of gas pro­

duction that would come with the o i l , and once again i t i s 

our conclusion and our b e l i e f that i t i s the gas, free gas 

production taken from the reservoir, together with the o i l , 

that does damage to the reservoir. 

We believe that a low GOR provides the 

incentive to the operator to do the work that i s necessary 

to reduce the GORs. That means sealing o f f the upper por­

tions of th© productive i n t e r v a l . Then that provides an i n ­

centive f o r them to do that. 

HR. STAMETS: Excuse me, did 

you say the proposal i s to lower the GOR to 626? 

A That is what our proposal was, was to 

lower the GOR but not to change the o i l — o i l rate. 

MR. LOPEZ: One hour and 25 

minutes, Mr. Stamets. 

MR. STAMETS: A l l r i g h t . 

That's very good. Are you a l l through? 

MR. LOPEZ: v?e reserve the rest 

of our three hours to see what we can do with i t . 

MR. STAMETS: Okay. I j u s t 

somehow think we've already got more hours here today than I 

had planned on because of the 47 minutes that the pros had 

l e f t over there. 
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The opponents have completed 

t h e i r d i r e c t re-whatever today. 

MR. KELLAHIN: Does that i n ­

clude Hr. Pearce? 

MR. PEARCE: Yes, i t does. 

I t r y to help, Mr. Chairman. 

HR. STAHETS: Do you choose to 

use any of your time i n cross examination? 

HR. CARR: I might have j u s t 

one question i n cross examination. 

£2e w i l l ask for a b r i e f recess 

and then we'll be r e c a l l i n g Mr. Greer f o r some b r i e f t e s t i ­

mony, which might not require our 47 minutes; might not re­

quire even 42. 

CROSS EXAMINATION 

BY HR. CASR: 

0 Mr. Hueni, you've studied the reservoir, 

the Mancos, i n th i s area and as I understand your testimony, 

you have come up with a theory about the segregation tenden­

cies w i t h i n that reservoir of the gas and o i l ; gas moving 

up, the o i l moving down. 

In his f i r s t e x h i b i t , Section K, Mr. 

Greer pointed out some shortcomings i n that , the base data. 

I f I understood your testimony, there may be some d i f f i c u l -
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t i a s there hut that's what you had to work wi t h , now i s that 

correct? 

A I'm sorry, which section were you refe r ­

ring to? 

Q H, K i n Exhibit One, the yellow book. 

A s?e used the data front the Engineering 

Subcommittee. 

Q And i f there are problems with that data, 

that s t i l l was what you had to work with. 

A That i s correct. 

0 And i f there are problems with that data, 

i t ssight a f f e c t your conclusions. 

A I — I think i t would have to be i n terms 

of i d e n t i f y i n g the reservoir drive mechanism. I think i t 

would have to be extremely substantial problems with the da­

ta. 

0 So you don't need very good data to get 

your conclusions. 

A To get — to understand what's d i r e c t i o n -

a l l y correct, that i s the case. 

HR. C&RR: Thank you. 

MR. STAMETS; Hr. Kellahin, any 

questions? 

m . KELLAHIN: Ho, s i r . 

f*R. STAMETS: This witness may 
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be excused. 

minutes? 

And you a l l would l i k e a few 

HR. CARR: ¥es. 

MR. STAMETS: He'll take a f i f ­

teen minute recess. 

(Thereupon a recess was taken.) 

MR. STAMETS: Hr. Lopez, would 

you l i k e to introduce your exhibits? 

KR. LOPE2: Yes. I would. 

Were Exhibits Twelve through 

Fourteen prepared by you or under your supervision? 

MR. HUSNIc Yes, they were. 

MR. LOPFZ: we'll tender 

Exhibits Twelve through Fourteen. 

HR. STAMETS: Without objection 

they w i l l be admitted. 

Hr. Carr, do you have some 

re d i r e c t , or Hr. Kellahin? 

MR. CARR: I have some redirec t 

for &r. Greer. 

MR. STAMETS: Are you ready? 

MR. CARR: Yes. 
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ALBERT R. GREER, 

being recalled and remaining under oath, t e s t i f i e d as 

follows, t o - w i t : 

INDIRECT EXAMIHATIOK 

BY HR. CARR: 

0 Mr. Greer, you've been present t h i s af­

ternoon f o r the testimony presented by Mr. fiueni, have you 

not? 

A Yes, s i r . 

Q I'd l i k e to d i r e c t your attention to Ben­

son-Montin-Greer Exhibit Number Six, the yellow book, and 

f i r s t d i r e c t your at t e n t i o n to the pink page immediately 

preceding Tab A and ask you to respond to Mr. Hueni's com­

ments concerning t h i s e x h i b i t . 

A Yes, s i r . Hr. Chairman, I understand 

that — what I understood Mr. Hueni to say was that they 

used t h i s method a l l over the world and therfore i t ' s okay. 

I'm r e a l l y disappointed. I had hopes 

that during the noon hour they would have called t h e i r of­

f i c e and had a new run made by t h e i r computer with points 

more closely spaced to give us a wore accurate reading, but 

they had time to do some other things with t h e i r computer 

but they didn't evidently have time to do that. 
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curve i s i n error . They j u s t don't know by how much, and 

the fact that i t works i n the ftorth Sea or Egypt has no 

bearing on t h i a s i t u a t i o n because th© problem i s i n reser­

voirs that have r e l a t i v e permeability r a t i o s that are 

considered good, s»ost of them have a c r i t i c a l gas saturation 

which i s f a i r l y high, 5 to 10 percent, and so a large volume 

of o i l can be produced as gas saturation picked up before 

the KgKo r e l a t i o n picks up real f a s t , and i n that s i t u a t i o n 

you can take big steps and i t doesn't make much difference. 

So, then o r d i n a r i l y i n tha Horth Sea and 

other big o i l producing areas of the world they have these 

good resevoirs that — that r e a l l y are easier to analyze i n 

t h i s respect than ours. 

0 Now, Mr. Greer, would you go to Tab E i n 

th i s e x h i b i t and to the cross section contained i n th a t , the 

t h i r d document, t h i r d page. 

A Yes, s i r . 

0 And I'd ask you to rel a t e the information 

on that to recent information from the Mallon core. 

A I f we could look under that section over 

to the cross section, we've heard once again how there's so 

rsmch v e r t i c a l communication among these sones and up and 

down the formation, and that i t shows up i n cores as well as 

v e r t i c a l coiawunication being caused by fracture treatments. 
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I'd say f i r s t with respect to the frac­

ture treatments tying the zones together, we have done that 

and they haven't been t i e d together, and we've demonstrated 

tha t . 

Now, on the core that the comparies have 

j o i n t l y gone together i n t h e i r coring HalIon's Davis Federal 

Cont 3-15, southeast quarter of Section 3, 25 north, 2 West, 

and i t ' s my understanding that between the B and the C zones 

there have been no fractures found i n — i n that core, which 

confirms what we've been t a l k i n g about a l l along about the 

s t r a t i f i e d nature of the reservoir. 

Q Wow, i n that core, what zones were cored, 

do you know, i n the Mallon well? 

A Of the information 1 have they cored the 

A and the B zone and part of the C 2one, and we had hopes 

they would get — or I had hopes they'd get below the C zone 

a way, the area that we were interested i n , but I'm not sure 

j u s t where they q u i t . 

Q A l l r i g h t , i f y o u ' l l now 90 to Tab P, the 

blue page behind i t and respond to Hr. Hueni's comments con­

cerning the bubble point. 

A Mr. Hueni*» noted that the pressure had 

been pulled down to 800 pounds while we were tes t i n g the 

w e l l , and therefore that the sample that w© got would not be 

a v a l i d sample because tha pressure had been pulled down and 
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the bubble point would be a false bubble point. 

The thing that I point out, Mr. Chairman, 

that's kind of strange, i s that i f that's tne case, why 

didn't we get a bubble point, say, at 900 pounds, 1000 

pounds, 1100, 12, 13, 1400 pounds, and of course, one can 

say, w e l l , that's j u s t — j u s t happenstance. 

I t seeas l i k e strange happenstance that 

two wells that we took bottom hole samples on and Mr. Hueni 

says the pressure has been pulled down, the samples aren't 

v a l i d , why would they check w i t h i n j u s t a few pounds of each 

other, and here's one that the pressure could have been as 

low as 800 pounds. I f the sample had been contaminated, so 

to speak, by the pressure being pulled down to that point, 

i t should have shown a bubble point of 800 pounds and not 

1500. 

Q Now i f y o u ' l l go on to Section G and go 

to the beige pages, the brown pages i n that e x h i b i t and re­

view what they are and why they were included? 

A I would j u s t point out once again how 

c a r e f u l l y we conditioned t h i s well i n order to get a bottom 

hole sample, and again when we got that bottow hole sample, 

i t checked very closely with the other one that we had 

before. 

We tested the well with a minimum bottom 

hole pressure of 100 pounds higher than the anticipated 
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pressure and sure enough, we got a bottom hole sample that 

was a good sample, checked wi t h i n a few pounds of the other 

one, and there's no way j u s t by happenstance that would hap­

pen. 

But n r . Hueni then concludes that the 

bubble point i s high, 1700 pounds. 

Then Mr. Hueni goes over to — to our 

pressure production graph and having said f i v e minutes be­

fore that that the bubble point was l i k e 1700 pounds, he 

comes along and t e l l s us how t h i s undersaturated reservoir, 

the pressure production c o e f f i c i e n t changes. So i t had to 

be undersaturated for that to happen. 

So he's given us a contradiction when he 

says the bubble point i s higher than 1700 pounds and yet he 

comes alone, and shows exactly the same thing that I did, how 

the pressure, the production pressure c o e f f i c i e n t increases 

as the bubble point moves down the structure and the o i l be­

comes saturated and the compressibility increases so that 

you get more o i l for each pound of pressure drop. 

Then Hr. Hueni, with Exhibit Twelve, i n ­

stead of giving us what I had hoped he would give us, a com­

puter run, t e l l s us about how we could have 400-million bar­

r e l s i n place i f we had a bubble point of around 1500 

pounds, and could we introduce our Exhibit Nine now? 

Q W i l l you now refer to what's been marked 
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as Exhibit Huraber Nine? I'd l i k e to have you i d e n t i f y i t , 

i d e n t i f y i t and than review the information contained on 

that e x h i b i t , please? 

h Mr. Chairman, t h i s i s an e x h i b i t that 

shows how the o i l i n place calculation can vary depending 

upon your choice of f l u i d properties that you use. 

In t h i s p a r t i c u l a r instance t h i s graph i s 

calculated on a pressure — production pressure r e l a t i o n of 

10,000 barrela per pound, and what that says for Gavilan at 

the tirae that about 10,000 barrels per pound of reservoir 

space was being voided, that i f the o i l were e n t i r e l y under-

saturated, we look at the upper l i n e , then there would be 

some 400-450-»illion barrels of o i l i n place, similar to 

what Mr. Hueni shows on his Exhibit Twelve. 

But I point out, Hr Chairman, i f there's 

sorae free yas i n that reservoir and there's only f i v e per­

cent, then the o i l i n place is more l i k e 150-million bar­

r e l s , or i f there's 10 percent free gas i n communication 

with the — with the o i l , then there's l i k e only 100-reillion 

barrels i n place, and I know that i t seems strange that you 

could have free gas i n communication with undersaturated o i l 

i n a reservoir. Most engineers w i l l t e l l you that's impos­

s i b l e . 

Mr. Chairman, we've studied i n t h i s area 

four reservoirs. Boulder, Bast Puerto Chiquito, #est Puerto 
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Chiquito, on the west side of the Basin La Plata Hancos. In 

a l l four instances there was undersaturated o i l i n the 

reservoir, unquestionably undersaturated. In every instance 

there was a free gas cap and how smch saturated o i l there 

might have been below the gas and above the undersaturated 

o i l , we don't have any idea, but i n every instance that hap­

pened. 

And the reason I prepared t h i s graph, Mr. 

Chairman, was an an aid to the Engineering Committee i n 

th e i r study as to how the volume of o i l that we're dealing 

with might depend upon these various factors, and the fact 

that the reservoir i s s t r a t i f i e d , the fact that there's free 

gas, there's no way, no way to t e l l exactly what you have, 

and the estimates that we've made, which show 100-million 

barrels i n place, we've estimated that the system compres­

s i b i l i t y i s such that about 80 percent was undersaturated at 

the tiise that we were rsaking our estimates, about a 5 per­

cent free gas, and that shows on t h i s graph about 100-mil­

l i o n barrels. 

I t ' s a rough estimate but t h i s i s how the 

o i l i n place varies, and so i t r e a l l y doesn't mean very much 

that they come up with t h i s Exhibit Twelve and say that t h i s 

i s unreasonable, i f you have a 1500 pound bubble point i t 

doesn't mean a thing. You can s t i l l have a 1500 pound bub­

ble point and s t i l l have waybe 100-million barrels i n place 
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and the reservoir performs something l i k e i t ' s doing r i g h t 

now. 

0 Oo you have anything further on Exhibit 

One — or Exhibit Six? 

A I think that's a l l . 

Q Mr. Greer, was Exhibit Number Mine pre­

pared by you? 

A Yes, s i r . 

MR. CARBJ At t h i s time we move 

the admission of Benson-Montin-Greer D r i l l i n g Corporation 

Exhibit Number Nine. 

MR. STAMETS: With no objection 

Exhibit Nine w i l l be admitted. 

Q h l l r i g h t , Mr. Greer, would you now refer 

to your Exhibit Humber Seven and I'd ask you f i r s t to refer 

to the cartoon and diagram you prepared of d i f f e r e n t kinds 

of f r a c t u r i n g i n formations. 

A Yes, s i r , the blue sheet, the comment 

that Hr. Hueni had was that there had been more than one 

event causing f r a c t u r i n g i n the area. We s t i l l think that 

i t could be l i k e we've shown i n Plate IV, and I would point 

out, Hr. Chairman, that that's exactly how I arrived at the 

presentation I have here, is that I assumed that there was 

more than one event; that i n the f i r s t event you have cer­

t a i n f r a c t u r i n g and i n the second event you have the frac-
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tares spreading. 

Q Mow would you now proceed back into the 

ex h i b i t behind Tab B, and I'd l i k e you to refer to the y e l ­

low sheets which relate to the interference testing informa­

t i o n . 

h Yes, s i r . We'll refer to that and the 

paper, and I don't have the e x h i b i t number of the paper that 

was presented — 

Q This was Mr. Hueni's paper — 

A Exhibit Thirteen, the SPE paper, and I'd 

point out once again, Hr. Chairman, that people dealing with 

fractured reservoirs have i t so locked i n t h e i r mind that 

there's only one kind of a fractured reservoir and that's a 

reservoir with matrix porosity and fractures in i t , and of 

course that's what t h i s paper has to deal w i t h , which does 

not have anything to do with our pure, fractured reservoir 

i n Canada O j i t o s , and I would l i k e to note that we made the 

interference t e s t , we wade determinations from that i n t e r ­

ference te s t that outside of the test area, t h i s large area, 

which I say i s being sampled by the interference test and 

which Mr. Hueni declines to comment on because he doesn't 

think the EI formula applies, we concluded that the trans­

m i s s i b i l i t y was soise 20 to 40 tis*es higher than what we 

measured l n the ind i v i d u a l wells, the average reservoir 

t r a n s m i s s i b i l i t y . 
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Two years a f t e r we ran an interference 

test we d r i l l e d a well a couple of miles from the test area, 

and sure enough, we found the reservoir had that high trans-

t r d s s i b i l i t y . 

We ran a t e s t a f t e r i n j e c t i n g gas, a 

steady state test that showed the t r a n s c j i s s i b i l i t y to be be­

tween 5 and 10 Darcy f e e t , j u s t l i k e we had calculated from 

our t e s t . 

So, Mr. Hueni says i t doesn't apply. I t 

c e r t a i n l y applied i n our instance. 

Q A l l r i g h t , Mr. Greer, are you now ready 

to go to the diagram you have (not understood) — 

A Yes, s i r . 

Q The c i r c l e showing the wellbore correla­

tion? 

A Yes, s i r , t h i s i s the r e l a t i o n where I 

show that the EI formula r e a l l y does apply. I t ' s under Tab 

B, where I showed th© close correlation between the El f o r ­

mula and the reservoir with the large i n t e r n a l radius, and 

Hr. Hueni refused to comraent on that. I think i t would be 

i n t e r e s t i n g , since i t was a fractured reservoir ho said 

doesn't apply. 

I f i t ' s a hontogeneous reservoir there's 

no question about i t , no question about i t , and s t i l l his 

statement that interference t e s t i n g measures only the forma­

t i o n between the two wells i s j u s t wrong. 
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Q Now, Mr. Greer, w i l l you go to your exhi­

b i t s i n the black book, Benson-Kontin-Greer Exhibit Number 

Eight, and I'd l i k e you to refer to the information you have 

behind Tab p concerning the water analyses on — 

A Yes, s i r . Mr. Hueni says that the satur­

ations, the water saturations shown here, are not representa­

t i v e connate water saturations because water has been added 

by the d r i l l i n g f l u i d s . That's the very purpose of t h i s — 

of t h i s f i r s t calculation on t h i s yellow sheet. 

I t ' s p r e t t y hard, Mr. Chairman, to push 

f l u i d s i n t o the core without pushing some o i l out and that's 

what t h i s i s directed a t , and i t shows that with a l l those 

negative numbers, that i t doesn't appear that there's a l o t 

of flushing. I f there's not a l o t of flushing there's prob­

ably not a l o t of contamination. 

I notice that the water saturations used 

by the Mobil engineer pret t y well f i t the average as to what 

we show here, but I agree, I agree that there — that the 

saturations shown hare probably ar© not r i g h t . That's the 

whole point of the core analyses that we showed and how 

cooking the kerotin and the water hydration out of the shale 

completely invalidates the calculation which determines o i l 

and water saturation. So that's my concern, Hr. Chairman. 

I don't know. I don't think Mobil r e a l l y 

knows. I don't believe anybody knows what that water oatur-
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ation i s and that's why I say i t ' s possible to be assigned 

100 percent and not any e f f e c t i v e permeability whatsoever. 

That's a p o s s i b i l i t y . 

Q Mr. Greer, do you have anything further 

to add to your testimony at t h i s time? 

A No, s i r . 

MR. CARR: That concludes our 

ra- r e b u t t a l . 

nk. STAMETS: Okay. Do you a l l 

have anything further? 

MR. CARR: At t h i s point we do 

not. 

MR. STAMETS: Are there ques­

tions of Mr. Greer? 

MR. LOPE'S: Uo. 

MR. STAMETS: Does anyone have 

anything they wish to o f f e r at t h i s time, any additional 

d i r e c t testimony, cross examination, or are we ready for 

closing statements? 

MR. LOPEZ: I have j u s t two 

things to do, Mr. Stamets. 

GREGORY D. HOBNI, 

being recalled as a witness and having been sworn and 

remaining under oath, t e s t i f i e d as follows, t o - w i t : 
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REDIRECT EXAMINATION 

BY HR. LOPEZs 

Q Mr. Hueni, you've heard what Mr. Greer 

j u s t stated, so does t h i s testimony i n any way change any of 

tne opinions or conclusions you've reached i n your testimony 

t h i s morning? 

A No, i t doesn't change any of oy conclu­

sions. 

MR. LOPEZ: At th i s point be­

fore g e t t i n g to closing I would l i k e to o f f e r our Exhibits 

Fifteen and Sixteen. They are l e t t e r s addressed to the Com­

mission by American Penn Energy, Inc., and Kodiak Petroleum, 

Inc. 

The f i r s t l e t t e r from American 

Penn i s dated August 28th, 1986, and i s submitted by Mr. Al 

Herraanson, Vice President of Production. Mr. Hersuanson a t ­

tended a l l the hearing through l a s t Friday but couldn't be 

here today. 

The same i s true for Mr. Kent 

A. Johnson, President, who signed the l e t t e r from Kodiak. 

Apparently some of these exhi­

b i t s have the signature page l e f t o f f of them. I think i f 

you j u s t take a minute to read these two l e t t e r s , rather 

than my reading i n t o the record (not c l e a r l y understood), 
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but I would l i k e them included i n the record. 

KR. KELLAHIN: Mr. Chairman, we 

would object to formally including these l e t t e r s i n the 

tra n s c r i p t of the hearing. Obviously the witnesses are not 

available to authenticate the l e t t e r s . I believe the custom 

and practice of the Commission i s to allow various i n t e r ­

ested parties to submit communications d i r e c t l y to the Com­

mission and have the Commission read them and use thero for 

whatever purpose you want, but I believe they're not proper­

l y authenticated and ought not to be part of Mr. Lopez' case 

and marked as e x h i b i t s . 

MR. LOPE".: Ky response to 

tha t , Hr. Chairman, i s I did enter my appearance on behalf 

of both companies at the beginning of the hearing. We have 

three hours to do with as we wish today. We've c e r t a i n l y 

heard from I4r. Greer on much hearsay, which he admitted as 

much t h i s psorning. I t i t ' s allowed i n , I don't see how t h i s 

i s any d i f f e r e n t . 

NR. STAMETS: The Commission 

w i l l accept these exhibits and give thera the weight that we 

have always given l e t t e r s which have been received. 

That i s , we'll accept them fo r 

what they're worth. 

We have also received a l e t t e r 

from Aiaoco Production Company which says a number of things 
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including that i t ' s t h e i r opinion that the applicants and 

protestants presented technically competent testimony con­

cerning the reservoir and various production considerations. 

The fa c t that the testimony 

presented was i n part so diametrically opposite demonstrates 

the need fo r additional c o l l e c t i v e reservoir studies. 

They say i f we e r r , we should 

err on the side of the prevention of waste. They take no 

position on spacing and u n i t i z a t i o n issues j whatever we do 

should be of l i m i t e d duration, not exceeding ninety days. 

And there are copies here for 

everybody at the close of the hearing. 

Are there closing statements? 

HR. LOPEZ: I'd be glad to do 

i t . Are there any comments from th© audience? I mean I 

know the Howards are here but I don't think they could stand 

the distance, e i t h e r . 

But there are other people 

here. 

MR. STAMETSi Peel free to go 

ahead. I 'm ready t o . 

HR. LOPEZt Mr. Chairman, Mem­

bers of the Corawission, I'm certain I can be quite b r i e f . I 

think a f t e r f i v e daya you've either got i t figured out or 

you're so hopelessly confused that nothing I could say could 
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straighten that out. 

I would f i r s t l i k e to state 

that i t i s our position that there c l e a r l y i s no c r i s i s . We 

don't reserve to epithets and we w i l l t r y and r e s t r a i n our­

selves fro® sanctimonious self-congratulation and the con­

descension that we saw evidenced on tha other side and to 

which we take exception. 

The position of Mallon and Mesa 

Grande i n t h i s case i s one which i s a sincere and intense 

attempt to reach what we consider to be a rational and 

prudent compromise between the two opposing views taken on 

the reservoir producing characteristics of the Gavilan-Man­

cos Pool. 

r*?e believe that the r e s t r i c t i o n 

on production based on the gas/oil r a t i o l i m i t a t i o n s , as 

we've recommended, is the only one that asade sense. For the 

period during which the Technical Subcommittee can continue 

it© work, i t would seem, as we've recommended, that t h i s 

period of study probably should be concluded by the tisne the 

whole issue of spacing on the Gavilan-Mancos Pool is re­

examined by the Commission i n March pursuant to i t s e a r l i e r 

order. 

This i s a classic case where 

Mr. Greer has gone from preaching to meddling. I t has been 

demonstrated that Hr. Greer has no i n t e r e s t i n the Gavilan-
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Kancos Pooi. His i n t e r e s t l i e s i n the West Puerto Chiquito 

Pool. 

There are three wells that I 

w i l l address l a t e r , but which c l e a r l y l i e on the western 

side of the permeability barrier or r e s t r i c t i o n , however you 

wish to characterize i t , which have producing 

characteristics c l e a r l y more similar and i d e n t i f i a b l e with 

the Gavilan-Mancos Pool and which should be treated 

s i m i l a r l y . 

The interests of Mallon and 

Hesa Grande have been demonstrated to be s i g n i f i c a n t and 

large. The interests of the other working i n t e r e s t owners 

who support our position have also been demonstrated to be 

of significance and major. 

We w i l l hear that Mr. Greer has 

had twenty-five years experience i n the Canada Ojitos Onit 

and that our various witnesses, because of t h e i r youth, and 

because of t h e i r inexperience i n the San Juan Basin, which 

has not r e a l l y been demonstrated, carry no weight. 

I think quite the contrary. 

There may be some benefit to tr a v e l i n g outside of San Juan 

County and seeing how the rest of the world operates and how 

comparisons with other comparable reservoirs throughout the 

world may shed l i g h t and knowledge with respect to the 

producing characteristics of the Gavilan-Kancos. So i f i t 
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i s a condemnation that our witnesses have i n fact traveled 

outside San Juan County, so be i t . We think i t ' s a positive 

benefit and that they haven't been subjected to the blinders 

ot having one year experience repeated twenty-five times 

over the course of h i s t o r y . 

The good f a i t h and serious na­

ture of Malion-Mesa Grande i s further demonstrated by the 

fact that they selected as competitors who have been i n d i s ­

pute before t h i s Commission on t h i s various pool, to select 

an independent t h i r d party i n whom they had confidence to 

t e l l them tha real facts. 

The acreage position and the 

producing position of both these companies cl e a r l y demon­

strate t h e i r major commitment to t h i s pool. There are no 

two operators that want a bigger bang for t h e i r buck and i t 

i s i n t h i s vein and i n t h i s sense that they presented t h e i r 

testimony here today. 

What we've heard from McHugh 

and Greer i s what at best can be characterized as a mis­

guided attempt to compare apples and oranges. 

At worst i t i s a t h i n l y d i s ­

guised attempt to intimidate the other working in t e r e s t 

owners i n the pool into a u n i t of t h e i r making while at the 

same time allowing McHugh to capture the reserves of o f f s e t 

operators i n the pool because of his position and because of 
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the history of the production of his wells, as well as pro­

viding an opportunity for Mr. Greer to continue his t r a d i ­

t i o n a l posture of not d r i l l i n g any wells and of claiming 

that one well w i l l drain the entire San Juan Basin. 

The evidence that we have that 

we are comparing apples and oranges, and that the West Puer­

to Chiquito i s d i f f e r e n t and not applicable to the Gavilan-

Mancos Pool, i s f i r s t demonstrated by the f a c t that a f t e r 

twenty-five years of drawdown i n the Puerto Chiquito, and 

a f t e r the production of m i l l i o n s and m i l l i o n s of barrels of 

o i l , we only have 80 pounds difference i n i n i t i a l reservoir 

pressures between the Puerto Chiquito and the Gavilan-Man­

cos. 

In addition, t h i s separation is 

further supported by the fact that the interference test 

performed on the Dugan-Greer wells up i n the northwest, or 

the northeast portion of the Gavilan-Mancos Pool, across the 

u n i t boundary, experienced immediate interference w i t h i n a 

matter of hours. 

There i s further support for 

the separation by the fact that Mr. Emmendorfer*s testimony 

demonstrated that both horizons above and below the Gavilan-

Mancos experienced d i f f e r e n t geological characteristics and 

pinch-out at the area of the permeability b a r r i e r . 

The real s i m i l a r i t y between the 
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two pools i s that i t ' s & highly fractured, both of then are 

highly fractured reservoirs. At least t h i s i s what we i n i ­

t i a l l y heard from Kr. Greer as of two weeks ago. 

I f I understood the testimony 

of Mr. Roe and Hr. Greer at that time, we were a l l i n agree­

ment that the Gavllan-Hancos, as well as the Puerto 

Chiquito, were one great, big barrel with communication 

throughout the horizon, 

Now we've heard contradictory 

testimony today that we have s t r a t i f i e d horizons i n the 

Gavilan-Mancos. I don't know what t h e i r true position i s . 

The record currently r e f l e c t s that they've taken both sides 

of the issue. 

I don't think i t would gain us 

anything to re-examine a l l the engineering testimony that 

you have heard today. I t i s clear that the two camps have 

diametrically opposed views. 

The t h i n l y disguised attempts 

of the Greer-$cHugh camp to intirsidate other working i n t e r ­

est owners i n t o a unit simply won't f l y . We're pretty meuh 

divided 50/50. In order to get statutory u n i t i z a t i o n i t ' s 

going ot take at least 75 percent volunteer joinder and that 

can't be reached. 

The Greer camp suggested that 

the 1,200 barrel a day r a t i o should only be temporary for 
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ninety days u n t i l u n i t i z a t i o n were accomplished. I f we were 

a l l i n agreement, I seriously doubt that u n i t i z a t i o n could 

be accomplished w i t h i n ninety days of today's date. 

The only true issues before the 

Commission are the issues of c o r r e l a t i v e r i g h t s and the pre­

vention of waste. 

Let's take the f i r s t — or the 

l a s t f i r s t , with respect to the prevention of waste. 

There has bean no evidence, i n 

fact without re-arguing i t , I would say the evidence i s con­

vincing that from the position of Mobil and cl e a r l y fron* the 

position of Mallon-Mesa Grande, that there w i l l be no gain 

or loss to ultimate recovery i n the pool i f you r e s t r i c t or 

don't r e s t r i c t production. I ' l l l e t the testimony and the 

record speak for i t s e l f . 

The only — the basis, only 

basis on which Mr. Greer claims waste w i l l occur i s due to 

down dip drainage, or gravity drainage. I think the 

evidence has been ample that the difference between the de­

gree of slope of the Puerto Chiquito and the Gavilan-Mancos 

indicates that the Gavilan-Mancos w i l l not experience the 

kind of v e r t i c a l drainage recovery that Mr. Greer has en­

joyed over the l a s t twenty-five years, taut assuming for pur­

poses of argument that there i s something to what he says, 

we move on to the issue of c o r r e l a t i v e r i g h t s . 
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His position would be a clear 

v i o l a t i o n of other working i n t e r e s t owners co r r e l a t i v e 

r i g h t s because the evidence i s uncontroverted that the 

McHugh wells l i e on the down dip slope, have enjoyed the 

greatest production h i s t o r i c a l l y i n the pool, and have the 

greatest presasure drawdowns; consequently, t h i s t h i n l y d i s ­

guised attempt is no more than an e f f o r t to severely re­

s t r i c t production so his portion of the pool can be repres-

sured and any o i l that might otherwise be drained by others, 

according to the rules of the Commission, would migrate t o ­

wards t h e i r leases, c l e a r l y i n v i o l a t i o n of the other par­

t i e s ' c o r r e l a t i v e r i g h t s . 

My f i n a l point would be that i f 

the Commission were to adopt any other recommendation than 

the one that we've suggested, which we feel i s a conserva­

t i v e and r a t i o n a l approach, and one that i s cle a r l y between 

t o t a l l y contrary views aa to how to produce the reservoir, 

that the e f f e c t , or i f you were adopt the McHugh-Greer ap­

proach, that i t would indeed a f f e c t the d r i l l i n g of addi­

t i o n a l wells, especially at a tirae, which the Commission can 

recognize, may be the time that we w i l l enjoy the highest 

price for the product, because h i s t o r i c a l l y , a f t e r January 

the prices drop, and that i n fact the result w i l l be that 

the ultimate recovery w i l l be affected because prudent oper­

ators w i l l not be allowed to develop the pool on a cons i s -
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tent and r a t i o n a l spacing pattern so that i t can be — so 

that the production can be f u l l y realized. 

My f i n a l comment would be to 

c a l l your at t e n t i o n to the l a s t Dugan Exhibit Four and point 

out that the only scenario under which the ef f e c t of 

r e s t r i c t e d production on the operators i n the — the major 

operators i n the pool that would have less than two percent 

variance between operators, would be the proposal that the 

MaiIon-Mesa Grande group haa put f o r t h , namely, the — or 

close to i t , i t ' s 588 GOR; we selected 646, with the current 

o i l allowable remaining at 702. 

That has the most even e f f e c t 

across the operators as t h e i r e x h i b i t shows. Any other ex­

h i b i t would have a greater impact adversely on the MaIIon-

Mesa Grande group and a commensurate advantage to the Greer-

McHugh group. 

I'm sure my other cohorts w i l l 

have other things to add but I think that f a i r l y well sure-

marizes our po s i t i o n . 

m . STAMETS: I f your other co­

horts have about f i v e minutes apiece that they'd l i k e to add 

at t h i s point, we would provide that opportunity. 

HR. PADILLA: Hr. Chairman, 

Members of the Commission, Mr. Kelley, t h i s is a very impor­

tant case j u s t by the cross section of audience that has 
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been here during the course of t h i s hearing. 

We have had producers. We have 

had royalty owners. We have had r e f i n i n g companies and ob­

viously the parties involved i n t h i s case who have contested 

the application vigorously. 

S%*e are comparing i n t h i s cese 

the West Puerto Chiquito and the Canada Ojitos type of pro­

duction with a competitive basis. Probably i t i s too la ta 

at t h i s point to even attempt to compare those. 

We have a number of producing 

wells i n the Canada Ojitos Unit that on the r e l a t i v e basis 

produce a l o t of o i l . The mechanisms for recovery of the 

o i l are two e n t i r e l y d i f f e r e n t things. 

I f we go and say that an 

analogy of apples and oranges i s incorrect. I t ' s more an 

analogy of apples and a b r i c k . 

With respect to the nature of 

the emergency, I was working on what I was going to say to­

day l a s t night and I looked at Webster's d e f i n i t i o n of emer­

gency. That d e f i n i t i o n i s that i t ' s — refers to any sudden 

or unforeseen s i t u a t i o n that requires immediate action. 

A synony© for emergency i s c r i ­

s i s , another word that has been used around here by the ap­

plicants i n t h i s case. I t refers to an event regarded as a 

turning point which w i l l decisively determine an outcome. 
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Now, we have had two sides pre­

sent testimony here. On Friday the chairman pointed out 

tnat both sides had done an equally good job and I don't see 

anything decisive about the application and the case pre­

sented by the applicants i n t h i s case. The true nature of 

what's going on here i s that you have, especially i n the 

McHugh application, they have at least twenty-eight wells or 

i n that order, which have cumulative production of 1.3-mil­

l i o n barrels. 

ht the same time they're t r y i n g 

to r e s t r i c t the allowable and at the same time severely and 

— penalize the production that can be obtained from the 

HalIon wells, i n which Koch Exploration has i t s working i n ­

ter e s t . 

So what we r e a l l y hava here i s 

that on the Greer side Mr. Greer, obviously, doesn't want to 

d r i l l any welis because i t ' s not w i t h i n the contemplation of 

the operation of his u n i t . 

On the competitive side, on the 

Gavilan Onit, you simply are bound by the current regula­

tions on spacing. I t ' s must a watter of producing that and 

there has been on compelling testimony here one way or the 

other that the emergency exists and that we should be bound 

by what the applicants say, other than the fact that t h i s 

morning we have reduced the scale, I guess, from a reservoir 
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i n an emergency or c r i s i s s i t u a t i o n to a reservir i n 

trouble. 

As I view that, i t seeras l i k e 

i t ' s a down — i t no longer i s an emergency s i t u a t i o n , pre­

sumably based upon the presentation that was made by Mr. 

Hueni. 

As far as a compromise i s con­

cerned, we have presented evidence here that i n the nature 

of a compromise, to t r y to get sojne kind of a study that has 

been going on. How, as I understand t h i s compromise, we may 

have compromised ourselves away. As I see t h i s thing, we 

have through the coarse of t h i s hearing seen only the car­

toon and the main feature is to be presented l a t e r by the 

applicants. 

I'd venture to say that there 

are going to be further proceedings regarding t h i s develop­

ment of the Gavilan-Mancos Pool and I think we have made ob­

jections regarding testimony that was presented regarding 

units and with regard tc spacing. 

Certainly acreage has been t o ­

t a l l y ignored i n t h i s case. Twenty-eight wells and twenty-

eight proration u n i t s , maybe with one exception. Acreage i s 

important and I think that the Continental Oil case versus 

the O il Conservation Commission has not been followed and I 

understand you have to determine t o t a l reserves an reason-
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ably as can be done, or as p r a c t i c a l l y as can be done, but I 

think that that has been t o t a l l y ignored and that has been 

missing. You're si»ply taking sorae kind of a new formula 

and i t ' s not followed any case authority for any equitable 

method of al l o c a t i n g production i n accordance with the con­

servation laws that have been (inaudible) by the Commission. 

Thank you. 

MR. STAMETS: Thank you, Mr. 

Padill a . 

MR. PEARCE: Thank you, Mr. 

Chairman. 

Following along the l i n e of my 

witnesses to t h i s proceeding, I ' l l t r y to move s w i f t l y . I 

think that's f o r the benefit of everybody here, but l e t ' s 

see * 

What I want to do i n the next 

couple of rainutes i s t r y to bring t h i s thing back down out 

of what I consider the ether. We've got c o n f l i c t i n g petro­

leum engineering opinions. We've got raore data f l o a t i n g 

around t h i s room than we can possibly analyze and frankly 

I'ra not sure we know what to do with i t . 

I want to bring us back down to 

where I think we're supposed to be i n t h i s proceeding. 

We're here today because Jerome 

McHugh f i l e d an application f o r a lower l i m i t i n g gas/oil 
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r a t i o and lower production allowables for the Gavilan-Mancos 

Pool. 

?3ow t h i s case was consolidated 

with the case from the vr«<st Puerto Chiquito Mancos Pool but 

the applicant i n that case has said he doesn't want to ba 

here by himself and i f you don't grant Mr. McHugh's applica­

t i o n , he don't want you to grant his. 

For that reason I'm not going 

to pay any attention to the West Puerto Chiquito because i t 

hasn't got anything to do with what's going on here. He's 

ta l k i n g about some possible future boundary agreement be­

tween the two pools. That's far enough down the road that 

I'm not going to worry about that. I don't think we have to 

worry about that i n th i s room today. 

What we've got to worry about 

today i s Mr. McHugh's application, and when we started t h i s 

hearing f i v e hearing days ago, and a couple of weeks, coun­

sel for Mr. McHugh said that we have a state of emergency 

and he said that he'd show that the pool was i n the eaidst of 

a dramatic, i r r e v e r s i b l e , reservoir-wide pressure decline 

and production changas. He said that he'd show that the ac­

celerated pressure declines and tha increasing dissipation 

of reservoir energy are re s u l t i n g i n waste. 

Now, Mr. McHugh f i l e d t h i s ap­

p l i c a t i o n and by f i l i n g that application Mr. McHugh took the 
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burden upon himself. I don't think the record shows that 

he's met that burden and i n the absence of hip* meeting that 

burden, I don't think you can grant his application and I 

don't see any need to compromise on an application that 

ought to be denied. I don't think that's f a i r . 

This pool i s operating under 

statewide rules and those rules were themselves a compro­

mise, I think. I think h i s t o r y w i l l show that i f the D i v i ­

sion did not know s p e c i f i c a l l y what should be done, the de­

termined statewide rules ought to apply. 

I don't think the Division or 

anybody i n t h i s room knows what ought to be done and I think 

the statewide rules ought to apply. I think that's why we 

have statewide rules. 

Let's look at what Mr. McHugh 

has shown us so f a r . 

The f i r s t witness to t h i s pro­

ceeding, outside of a landman, I guess, the second witness, 

was Mr. McHugh's own geologist. 

Mr. McHugh's geologist t e s t i ­

f i e d that the developed area of t h i s pool showed what he 

called very low r e l i e f . A l l the structure reaps that we've 

seen i n t h i s proceeding so f a r confirm that. Maybe a t h i n 

pancake up there on top, but i t ' s f l a t . 

The same McHugh expert witness 
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concluded that t h i s was a solution gas drive reservoir. 

That*a what he said i t was. 

Mr. Hoe, the petroleum engineer 

who's pr i m a r i l y responsible f o r the applicant's operation in 

t h i s area agreed with t h a t . He said, and I quote: We i n d i ­

cated that solution gas drive i s our primary production 

mechanism. 

Further on he said, the fact 

that GOR i s increasing i s something that i s predictable and 

we should expect i n a solution gas drive reservoir. 

Mr. Roe plott e d some Gavilan 

production data dealing with pressures and GORs on a graph 

whieh have been around for a long, long time, and we a l l 

showed you that graph. I t was that infamous orange piece of 

paper and i t looked l i k e t h a t , and Mr. Hoe said, that i f you 

exclude th© early production when he thought t h i s pool was 

producing above the bubble point, i f you excluded that data, 

that he suspected that pressures and GORs i n t h i s pool would 

match the predicted solution gas drive curves, which are i n 

his e x h i b i t . 

That graph indicates that u l t i ­

mate recovery from a solution gas drive reservoir i s not 

rate dependent, I asked hiss the question and he answered 

the question. He said, no, i f i t ' s solution gas drive i t 

doesn't matter whether you take i t out quickly or you take 
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i t out slowly, you don't get any more o i l . 

Mr. Chairman, i f the reservoir 

is performing as you would expect i t to perform, and i f the 

pressures and the GORs are matching the predicted curves for 

those two sets of data, and i f the ultimate recovery i s not 

increased by reducing the rate of production, I don't under­

stand what the emergency i s out here. 

(Interrupted by turning tape) 

prim a r i l y a solution gas drive reservoir, there may be a 

gravity production mechanism which needs to be u t i l i z e d . 

bet me j u s t hang t h i s up for a 

minute so I can t a l k about i t and maybe i t w i l l speed rae up, 

Mr. Chairman. 

This i s — t h i s happens to be 

Mobil's structure map. I t ' s not a l l that d i f f e r e n t from 

other f o l k s structure maps. The testimony, Mr. Chairman, 

indicated that the f l a t t e s t part of the &est Puerto Chiquito 

Pool i s twice as steep as the steepest part of the Gavilan 

Pool and therefore g r a v i t y i s a factor i n the Gavilan Pool. 

Mow I didn't follow that logic, 

since t h e i r own geologist indicated that i t was an area of 

very low r e l i e f , but i f you look at the pool, Mr. Chairman, 

what you f i n d i s that there are only two sections which are 

going to benefit fro» gr a v i t y drainage, i f there i s any, 

Sections 20 and 29 of 25 North, 2 West. Both those are 
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Bctfugh t r a c t s . 

To the west of that are two 

short sections i n which Mr. McHugh, the applicant in t h i s 

matter, has proposed well locations. 

We've also had the i n d i c a t i o n 

during t h i s case, Mr. Chairman, that these is a p o s s i b i l i t y 

of secondary gas cap recovery roechanism. We don't see the 

type of structures which would lend themselves to that 

mechanism. 

In addition, the geologist for 

Mr. McHugh t e s t i f i e d that high GORs seem to be related p r i ­

marily to areas of higher production rather than structure. 

In contrast to t h i s g r a vity 

structure theory bouncing back and f o r t h across the table, 

one party to t h i s case has presented you with core data 

which indicates that the matrix w i l l contribute production 

i n t h i s reservoir. That core analysis has been backed up by 

properly done log analysis. 

Mr. Chairman, i t ' s r i g h t , i f 

you l e t the matrix produce in a f i e l d , i t w i l l produce, and 

once again, that matrix production is not rate sensitive. 

The matrix w i l l give up that o i l slowly or quickly, and I 

don't think i t i s waste to l e t that matrix give i t ' s o i l up 

more quickly. I t ' s not going to give up more o i l i f you 

slow i t down. I t ' s j u s t going to wake everybody wait 
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f i n a l l y , Hr. Chairman, I feel 

compelled to express tay concern about some of the testimony 

that's gone on i n thia case. 

Mr. McHugh's geologist took th© 

stand and he t e s t i f i e d , and I'm quoting him, Hr. Chairman, 

i f we are not prepared at the end of t h i s proposed ninety 

day temporary rule to make application for a Gavilan u n i t , 

then we w i l l be back for a further reduction i n production 

rates a t that time. 

Hr. Chairman, that has an omi­

nous r i n g to us and we don't l i k e i t . This Commission i s 

not authorized by the Legislature to force anybody i n t o a 

un i t f o r primary recovery. There are very limited circum­

stances when t h i s Commission can force anybody i n t o a uni t 

for secondary or t e r c i a r y recovery, and wa are concerned 

what we have here i s an application that t r i e s to get the 

Coraraission to help the applicant do i n d i r e c t l y what the Com­

mission i t s e l f cannot do d i r e c t l y , and that's force people 

to j o i n a u n i t to save t h e i r businesses. 

This morning I sat down and t 

looked through Mr. Roe's Exhibit Huffiber Three, Dugan Exhibit 

Number Three, which had the cumulative productions, and as 

has been pointed out to you a couple of times i n the last 

couple of minutes, Mr. McHugh's wells so far have produced 
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more than a 1,300,000 barrels of o i l . Hr. McHugh has twen­

ty-three wells out here and he's indicated during his t e s t i ­

mony that those wells cost about §500,000 a w e l l . 

I f you take i n t o consideration 

the gas production that he's had with that o i l production, I 

think Mr. McHugh's got payout on his wells. He doesn't have 

any money on the table. He can aff o r d to reduce his income 

s t r i n g f o r as long as i t takes to force everybody i n t o a 

un i t because he's got payout. That's not the case f o r other 

operators i n t h i s pool, Mr. Chairman. 

We're extremely concerned. w© 

don't have wells that have been a long tiwe and we've got a 

l o t of jaoney on the table r i g h t now and i f you reduce allow­

ables and you reduce production, we can't earn return on 

that woney. 

During his testimony t h i s 

morning Mr. Greer indicated that there was i n his opinion a 

normal human tendency to accept the things that support your 

i n i t i a l conclusion. I t seems to me that we've got some of 

that going on from the applicant i n t h i s rsatter. I 'm a f r a i d 

the applicant has concluded that he needs to reduce allow­

ables i n order to enhance the recovery from his already par­

t i a l l y depleted wells. The operators and owners of other 

t r a c t s i n t h i s pool have come to a r a d i c a l l y d i f f e r e n t con­

clusion. 
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For these reasons, Mr. Chair­

man, Mobil asks that the application of Jerotna P. McHugh to 

lower the l i m i t i n g gas/oil r a t i o s and lower the allowables 

i n t h i s pool be denied so that other operators i n t h i s pool 

who have not been the beneficiaries of long, high produc­

t i o n , be allowed to d r i l l the wells that are necessary, ne­

cessary wells f o r thera to recover t h e i r f a i r share of 

reserves by u t i l i z i n g t h e i r f a i r share of t h i s reservoir's 

energy. 

Thank you, Mr. Chairman. 

MR. KELLAHIN: Mr. Chairman, 

I ' l l be the f i r s t one to t e l l you that most of the cases we 

do over here are routine, garden-variety cases that I ven­

ture to say both you and I forget a f t e r we do them. We've 

done i t over again. 

But occasionally, every f i v e or 

six years, a case corns along and grabs everyone's attention 

and gives the Commission the unique opportunity to exercise 

i t s d i s cretion and make a permanent contribution to o i l and 

gas conservation. This i s one of those kinds of cases. 

We think that you do not have 

to decide r i g h t and wrong i n thia case. You don't lave to 

be an engineer, a geologist, or any technical person, to re­

solve t h i s case. We hav abundant quantities of a l l those 

kinds of people that can t a l k ad i n f i n i t u m about what to do 
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with t h i s reservoir. 

What we need i s some wisdom and 

some common sense from you gentlemen to help us out of t h i s 

predicassent. I t ' s one we are creating for ourselves and you 

can see by the po l a r i s a t i o n of tne parties i n t h i s case you 

must intervene or serious consequences w i l l occur to t h i s 

reservoir. 

Hr. Padilla indicated that 

there was no O i l Conservation concept that was involved i n 

t h i s . This case i s a bedrock of conservation; i t ' s a ques­

t i o n of waste. I t has nothing to do with economics. I f we 

could resolve the economic issue we'd have done that among 

ourselves. 

The waste question i s one you 

need to address and help us resolve and i t ' s simply whether 

or not t h i s pool i s being operated i n such a way that i t ' s 

i n e f f i c i e n t , excessive, and improper. That's the very f i r s t 

sentence out of your book. 

I t ' s not vary often you get a 

case squarely on that issue. Why don't you need to decide 

r i g h t and wrong? Because what you need to do is w r i t e the 

next chapter of what may be a very long book. 

The f i r s t chapter was the 

spacing case where the Commission agreed several years ago 

to 320-acre spacing on a temporary basis. 
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This i s the next chapter i n the 

story and i t ' s a chapter based upon whether or not we take 

and seize the fading opportunity to get gravity drainage re­

covery out of th i s reservoir or forever lose that chance. 

Depending upon how you wr i t e that chapter we're either going 

to have a tr a g i c example on how to mismanage a reservoir or 

a textbook case on how the Commission ought to conduct i t s 

a f f a i r s . 

I said awhile ago you don't 

have to be an engineer or a geologist to figure out how to 

handle t h i s caae and I sincerely believe that. I've sat 

here f o r as aany days as you have l i s t e n i n g to testimony 

that I couldn't comprehend? I haven't a clue as to what some 

of these guys ara t a l k i n g about, but I don't think you have 

to understand that i n order to break the polarization of the 

partie s . This i s not a one time case. I t ' s a temporary 

solution to give us a time so that these fine technical 

people can help us resolve the issue of how to produce t h i s 

reservoir. 

I think there's only two things 

that you have to do. One i s come up with a solution that 

compelIs the working i n t e r e s t owners to resolve t h e i r own 

problem i n t h i s reservoir. 

The second thing i s you must 

take s u f f i c i e n t action to prevent waste and conserve the re-
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servoir energy i n t h i s pool. 

What position w i l l you don? 

I t ' s not the classic one where you can take each extreme, 

cut i t down the middle somewhere i n a compromise and think 

you've solved the problem. We've got a stalemate now. I 

suggest to you that l f you adopt Mesa Grande-Malion ap­

proach, that j u s t perpetuates the stalemate and we're no 

farther along tomorrow than we are today. 

Let's examine the position of 

the various parties i n the case. 

Mobil's got an int e r e s t i n g po­

s i t i o n . They've got two wells that produce i n t h i s pool. 

They cosie i n here and say, "There's nothing wrong, 3ooks 

fi n e to B'.e. Got a l o t of raatrix production down there, 

we're going to suck i t out and draw that pressure r i g h t 

down." Wouldn't that be great? We'd love i t i f they're 

r i g h t . 

But what i f they're wrong? 

What i f you don't take action and they turn out to oe wrong? 

We've blown our chance to get what Hr. Greer and Hr. Roe 

have said they think w i l l occur i n t h i s reservoir, the im­

pact of gravity drainage. 

Mobil's not alone on that posi­

t i o n . Koch, Mesa Grande, and Mallon, as well as McHugh and 

Greer, a l l realize something must be done. I t ' s a question 
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of degree. Mesa Grands and Mallon have suggested that i n 

order to e f f e c t i v e l y produce the reservoir we must reduce 

the gas/oil r a t i o , i f nothing els©; bring that down to the 

solution gas/oil r a t i o , and then Mr. Hueni says everything 

works j u s t f i n e . 

That's great. What i f Mr. 

Hueni's wrong? V7e've missed the chance to get the gravity 

drainage that Mr. Greer has experienced and established for 

you i n the Canada Ojitos Onit, which he says w i l l occur i n 

the Gavilan-Mancos. 

Me need to seize upon that op­

portunity. In order to do t h a t , I'm intrigues with Mr. Kel-

ley's suggestion several days ago. I think he said why 

don't we j u s t shut the whole thing i n . That would get some­

body's a t t e n t i o n . 

Haybe that i s the approach ex­

cept i t ' s too extreme because that kind of drastic action 

w i l l solve the f i r s t problem. I t w i l l get everybody to some 

kind of solution w i t h i n the ninety day period, which i s a 

small window to t r y to resolve the tremendous d i s p a r i t y of 

opinions you have here today, but i t ' s going to take drastic 

action to get to that point. 

How do we solve both of the 

solutions? Mr. Kelley's suggestion of shutting i n the whole 

reservoir w i l l accomplish one. I t gets everyone's atten-
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t i o n , but we contend i t would be wasteful and i t v/ould v i o ­

late c o r r e l a t i v e r i g h t s . 

l-te've got to have a minimum 

producing rate i n t h i s reservoir that continues to l e t the 

operators recover some income source from t h i s reservoir. 

We suggest that the level of voidage n r . Roe has spent weeks 

and aonths examining i s the level that ought to be adopted 

and i t ' s the one that restores t h i s reservoir to the produc­

ing rates i n A p r i l p r i o r to tha drastic effects that he's 

t e s t i f i e d to that we are seeing with the June and July pro-

duciton and the gas/oil r a t i o s . They're going eight out the 

(unclear). Everything we said to you back on June 7th has 

been supported by the testimony of our witnesses. 

Sv'e think that's the solution? 

i t ' s d r a s t i c . I t ' s going to get the economic attention of 

the operators. I t ' s what we have to have. I t avoids poten­

t i a l l y the stalewate and allows you, then, not to have to 

decide who's r i g h t or wrong about how the pool operates. 

You've taken the most conservative action available to you 

i n order to give that reechanissi of gravity drainage an 

opportunity to be further examined by these f i n e technical 

people. 

As we went along I thought of 

a l l kinds of cute and clever things I thought were i n t e r e s t ­

ing and I've forgotten raost of them. The one thing I think 
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has made the biggest impression upon me i n the la s t f i v e 

days of hearing i s Mr. Greer's testimony with regards to the 

af f e c t of each day's delay i n action i n reducing the levels 

of withdrawal i n the reservoir. 

Mr. Roe has t o l d us there is no 

loss of production; we're simply postponing i t u n t i l some 

lat e r date, but Hr. Greer has t o l d us that at the rate of 

$150,000 a day we are losing the opportunity to take advan­

tage of the gravity drainage. 

This hearing started on August 

7th. I t i s now August 27th and we've j u s t thrown away 

$3,000,000. 

MR. CARR: Hay i t please the 

Commission, Benson-Hontin-Greer D r i l l i n g Corporation i s here 

before you today because we have an interest i n the Mancos 

formation i n the area which i s the subject of these consoli­

dated cases. This i s a coratson resevoir. There's communica­

ti o n i n varying degrees throughout the reservoir, and we 

have wells on both aides of the permeability r e s t r i c t i o n 

which runs across the subject area. 

We're also here today because 

we have a problem with that reservoir. I don't want to be 

now accused of downgrading emergency to trouble to problem, 

but we have a problem because the reservoir i s i n trouble 

and i t i s i n trouble because we have an emergency s i t u a t i o n 
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and we're here today because the operators i n the pool can­

not agree as to what must be done r i g h t now to deal with 

that problem, and so we come before you and we're presenting 

to you what i s c e r t a i n l y a complex question. In doing t h i s 

we are not looking for Solomon to come and s p l i t t h i s for 

us. We're not asking somebody to give everybody a l i t t l e 

something. We're asking for a decision that i s based 

squarely and soundly on the statutory duty imposed on each 

of you by the Hew Mexico O i l and Gas Act. 

This Commission i s a creature 

of statute. Your powers are expressly defined and lim i t e d 

by th© Oil and Gas Act and i t i s your duty to take what ac­

tions aust ba taken to prevent waste and to protect correla­

t i v e r i g h t s . 

I f you are to carry out your 

cluty i n t h i s case i n view of the evidence presented, we sub­

mit you have no a l t e r n a t i v e but to act, to act now, to take 

meaningful action, action that w i l l e f f e c t i v e l y address the 

problem which i s c l e a r l y before you. A half decision, a 

compromise which nerely reduces gas/oil r a t i o s , i s no deci­

sion at a l l . I t leaves us with the ©ame problem, i t leaves 

us with no solution i n the foreseeable future and i t r e a l l y 

gives no one here any incentive to get together and t r y and 

work t h i s problem out. 

We submit you must act itawedi-
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ately. You mxwt l i m i t production i n the Gavilan-Mancos and 

the *4est Puerto Chiquito Mancos Pools. You need to l i m i t to 

the 200 barrels a day per 320-acre u n i t and you need to set 

& gas/oil r a t i o of 1000-to-l for a ninety day period, and i f 

you do, i t i s our hope that the operators can get together 

and that r e a l progress can be raade towards solving the prob­

lem which i s before you. 

How the evidence presented i n 

t h i s case has been extensive; i t ' s probably better to 

characterize i t as exhaustive, but I think any characteriza­

t i o n of the evidence shows that we probably have excessive 

withdrawal rates i n the Gavilan; that we have potential re­

servoir problems unless action i s taken, unless i t ' s taken 

now. I f no such action i s taken underground waste w i l l oc­

cur. 

We have evidence that excessive 

— an excessive number of wells w i l l have to be d r i l l e d i n 

the area. This i s surface waste, and the evidence shows 

that c o r r e l a t i v e r i g h t s i n the area w i l l be impaired unless 

action i s taken. 

I f you take action, i f we can 

work out something that w i l l enable us tc e f f i c i e n t l y 

produce th© reservoir, then a l l operators i n the pool are 

afforded an opportunity to produce t h e i r j u s t and f a i r share 

of those reserves. 
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I f no action i s taken and wrs 

are r i g h t and pertaanent reservoir damage occurs, then every­

one's c o r r e l a t i v e r i g h t s are impaired. 

Nov? those who are i n opposition 

to t h i s application would say, w e l l , we're going to lose a l l 

t h i s revenue. That's not true. That i s simply not true. 

The revenue w i l l he deferred and a l l we're seeking i s that 

that be deferred and those reserves w i l l be there and those 

reserves can be made up at a l a t e r time. 

You have basically two solu­

tions being proposed, one by Mr. Hueni for Mesa Grande and 

Mallon? one by Mr. Greer for Dugan, McHugh, and Benson-Mon­

tin-Greer. 

Mow what are we r e a l l y looking 

at? He are looking at four weeks work, compared to the work 

of fflore than a quarter of a century. 

We're looking at the work and 

the testimony of a man who's spent a large portion of his 

l i f e studying and developing t h i s area, and we contrast that 

testimony with a man who's hired to tear this work down. 

Mr. Greer's testimony, we sub­

mit to you, i s accurate and the reasons i t ' s accurate, the 

reason i t i s accurate, i s that i t was not developed for the 

purposes of t h i s hearing. I t was developed so he could 

operate e f f e c t i v e l y the Canada Ojitos Unit. I t was devel­

oped, i t was used, and whether i t i s one lesson that took 
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twenty-five years to learn or twenty-five one year lessons 

i t ' s been proven r i g h t and his testimony i s r i g h t . 

n r . Hueni's data and conclu­

sions are based on information which i s inaccurate and i n ­

complete. 

I f you accept ¥tr. Greer's posi­

t i o n and he i s r i g h t , we submit you w i l l have carried out 

your statutory duty. 

I f you accept Mr. Greer's posi­

t i o n and he's wrong, some income w i l l be deferred, but the 

reserves w i l l s t i l l be there. 

I f on the other hand you want 

to accept Hr. Hueni's testimony and he i s wrong, the only 

thing you w i l l have done, and i t w i l l come back, to you, you 

w i l l have authorized waste and you w i l l have impaired the 

cor r e l a t i v e r i g h t s of every single operator i n that araa i n 

that formation. 

Yes, you're being asked to de­

cide a complicated question but we submit i t i s n ' t d i f f i ­

c u l t . What we're asking you to do i s l i m i t production, 

l i m i t withdrawals for a ninety-day period, and we submit 

what we are asking you to do i s consistent, based on t h i s 

record, with what the Mew Kexico O i l and Gas Aet directs* you 

to do. 

m . STAMETSs Thank you, Mr. 

Carr. 

(Thereupon a recess was taken.) 
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REPORTER'S HOTE: The following i s the decision of the 

Commission as announced by Chairman Richard L» Stamets 

following the conclusion of presentation of testimony on 

Wednesday, 27 August, 1986. 

m . STAMETSt F i r s t of a l l l e t 

me begin by saying that t h i s i s probably the most d i f f i c u l t 

case that 1 have seen i n many, many years. Also the overa l l 

q u a l i t y of the testi«K>ny I thought was excellent on both 

sides, which i s one of those things that makes i t extremely 

d i f f i c u l t to render a decision i n t h i s case. 

I would personally l i k e to 

grant everybody's request, everybody's position; however, 

that cannot be. Perhaps Amoco said i t best when they said 

that i f we must e r r , there's always the opportunity to e r r , 

that we must err on the side of prevention of waste. 

When we look at the evidence in 

th i s case, wa believe that th© preponderance of the evidence 

indicates that there w i l l be SOBS© benefit to the reservoir 

from the gas which disassociates i t s e l f from the o i l . We 

believe that McHugh, et a l , indicated that might be from a 

taajor gas cap. 

Mallon-Kesa Grande indicated 

that might be a gas cap on each indiv i d u a l w e l l . 

Nevertheless, to allow that gaa 
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to be dissipated without doing i t s work c e r t a i n l y would 

waste reservoir energy. 

Therefore we w i l l reduce the 

gas/oil r a t i o , l i m i t i n g gas/oil r a t i o i n t h i s pool as of 

September 1, beginning the proration period, the proration 

period beginning September 1, to 600 cubic feet a b a r r e l . 

As to the o i l allowable, that 

i s a much more complex issue. 

702 barrels a day which applies 

currently i n t h i s pool i s no magic number. This i s 

c e r t a i n l y a number which would represent what an average 

pool i n the state at that depth with that spacing should 

have. 

At t h i s point there seems l i t ­

t l e doubt that t h i s i s not an average reservoir. There i s 

apparently l i t t l e or no matrix p a r t i c i p a t i o n i n t h i s reser­

v o i r ; c e r t a i n l y not compared to the average sandstone re­

servoir or the average limestone reservoir. 

There would seem to be less o i l 

i n each u n i t of reservoir i n a fractured shale, i n t h i s 

fractured shale reservoir than you would expect under a sim­

i l a r sandstone or limestone reservoir. 

?«?e believe that there i s a 

strong p o t e n t i a l f o r g r a v i t y drainage to work i n t h i s reser­

v o i r . 
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There are equity problems, as 

we l l . Obviously McHugh's wells have been i n th i s reservoir 

for some period of time. He has enjoyed the drainage. 

Those who have recently com­

pleted would l i k e to enjoy that same amount of drainage. 

Nevertheless, the spectre of 

wast® i s quite clear i n t h i s pool. 

We've had recommended a produc­

t i o n level of 200 barrels a day. While t h i s may serve to 

prevent waste, i f the gravity drainage i s as strong a factor 

as some of the testimony i n t h i s case would indicate, that 

does not address the s i t u a t i o n of an operator who has only 

recently completed his well based upon the anticipated pro­

duction which he w i l l get from that w e l l . 

Therefore the Commission w i l l 

for the short term adopt the lower allowable of 400 barrels 

per day, an allowable which we may reduce at a late r tinse, 

or an allowable which we might increase at a l a t e r time. 

$"?e ar© most impressed by the 

engineering testimony on both sides. v?e would desire to see 

those people t e s t i f y f o r the same ends the next tirse t h i s 

comes before the Commission. 

We would encourage everybody to 

tr y and a r r i v e at a position which everyone can support. We 

believe that at any future hearing we must have much clearer 
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evidence about g r a v i t y drainage i n the Gavilan Pool. we 

must have much clearer evidence as to what — how much o i l 

i s there i n the u n i t or reservoir and how do each of the 

units r e l a t e to one another. 

We would ask that the attorneys 

for McHugh and Greer supply us with a d r a f t order which w i l l 

have the appropriate findings and ordering paragraphs i n 

conformance with the decision that we have announced here 

today, and which w i l l go in t o e f f e c t at the beginning of the 

proration day, September 1, 1986. 

I'd l i k e to have that order by 

no l a t e r than a week from Friday morning. 

MR. PEARCE: Excuse me, i s i t 

your i n t e n t i o n to have t h i s order i n e f f e c t u n t i l i t i s 

changed or i s there some time l i m i t on t h i s order? 

MR. STAMETS: The application 

was f o r ninety days. 

J4R. KELLAHINi Mr. Chairman, i t 

said not less than ninety days. 

HR. STAMETS: Not less than 

ninety days, thank you, Mr. Kellahin. Ninety days from Sep­

tember 1 i s December 1, i s n ' t that correct? 

MR. LYON: Right. 

MR. STAMETSt Not a very good 

time to have a hearing. 
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January? new le g i s l a t u r e i n 

session? Not a very good time to have a hearing. 

They don't go home t i l l March 

the 15th. 

I don't r e a l l y see a good time 

to have a hearing, v/hat — what my choice to do would he to 

have these i n e f f e c t u n t i l further order of the Commission 

hut t o have a report from the committee and preferably a 

come i n to Santa Pe and s i t down with the s t a f f , by about 

the middle of November, and l e t ' s see what kind of progress 

has been made at that time, and we w i l l determine whether or 

not we should reopen t h i s case again early i n December, and 

attempt to take some additional action before the — before 

January, 1987. 

Any other questions? 

I f there i s nothing f u r t h e r , I 

want to thank each of the participants and I look forward to 

seeing you again i n a few months. 

(Hearing concluded.) 
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C E R T I F I C A T E 

I , SALLY W. BOYD, C.S.R., DO HEREBY 

CERTIFY that the foregoing Transcript of Hearing before the 

Oil Conservation Division (Commission) was reported by me? 

that the said t r a n s c r i p t i s a f u l l , t rue, and correct record 

of the hearing prepared by me to the best of my a b i l i t y . 


