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MORNING SESSION : 

June 22, 1954 
Case 330-330A 

MR. SPURRIER: The meeting w i l l come to order please. 

Mr. Reeves, I believe you were s t i l l on the stand. Does anyone 
have any f u r t h e r question of Mr. Reeves? 

MR. MACEY: I \vant to ask him a question. 

MR. LOCK: I would l i k e to c a l l up Case 729 having to do v/ith 

the proration of gas i n the other f i e l d s and made a motion concernijng 

i t . I would predicate.my motion on these f a c t s . I am advised that 

the ones are now prepared to go ahead with the hearing. I am fur t h e r 

advised that the Commission i t s e l f i s not at t h i s time ready to go 

ahead with the hearing. I n view of the d e l i v e r a b i l i t y , tests w i l l 

not be completed u n t i l S-31, that i s August 31, of t h i s year. 

I now move that Case 729 be continued u n t i l the September meet

ing of the Commission. 

MR. SPURRIER: Is there objection to Mr. Lock's motion on Case 

725?, Is there anyone who has testimony t o present i n Case 729? 

We w i l l give you an answer on that a f t e r the f i r s t recess. 

D. W. R E E V E S 

having been previously duly sworn, t e s t i f i e d f u r t h e r as follows: 

By MR. MACEY; 

Q Unfortunately I wasn't i n the room when you were asked about 

the interference t e s t . I wonder i f you would t r y to bring me up-

to-date on th a t . 

A That was not d i r e c t l y taken as an interference t e s t , but 

the Information that was obtained, more or less, i n c i d e n t l y , did 

indicate about the same results as you would have gotten from an 

interference t e s t . B r i e f l y , I pointed out that Pubco State No. 12 

was shut i n f o r l&O days a f t e r completion. Of course, we took the 

i n i t i a l tubing pressure and casing pressures. Likewise Pubco State 

13 was shut i n f o r 120 days. I believe that yesterday I said ISO 
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tru. 
days f o r both, and then corrected i t l a t e r , pointing out i t was ISO 

fo r one and 120. 

During that period there were seven o f f s e t wells p r i o r to the 

time that the Pubco State 12 and 13 were placed on the l i n e . Now, 

i n i t i a l l y Pubco State 12 showed tubing pressure of 1,080 pounds, and 

at the end of ISO, 1,078 pounds. Casing pressure on Pubco State 12 

was 1100 pounds at the beginning, and 1100 pounds at the end. Pubco 

State 13 showed at the beginning a thousand and s i x t y pounds at tho 

end, a thousand and s i x t y - f o u r pounds tubing pressure. Casing pressure 

on 13 showed a thousand and seventy-seven at the beginning, a 

thousand and seventy-nine at the end. Which Indicated to us that 

the production of the o f f s e t wells did not i n any way reduce the 

pressure on 12 and 13, thus i n d i c a t i n g there was no drainage occur

r i n g during that period. 

I f i t i s the pleasure of the Commission, I have a copy of the 

statement that I would be glad to f u r n i s h . 

Q How did you determine your pressures, that i s take them as a 

dead weight? 

A I am not prepared to say whether i t was taken with dead 

weight pressures or spring gauge. Mr. Maxwell, our production en

gineer i n the ."field, t e l l s me i t was dead weight. 

Q Did you, during that period of time, did you continuously 

take pressures on the w e l l , or was i t a matter of just taking the 

i n i t i a l tubing pressure of 1,080 and 160 days l a t e r take another 

pressure and determine that i t was 107$? 

A Might I again ask the gentleman that supervised i t ? 

(Discussion o f f the record.) 

A Mr. Macey, I misread my data here and I would l i k e to correct 
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1 "><? 
that and also correct ray statements on the previous day, that i s 

that I made yesterday on t h i s check. I n other words, at the i n i t i a l l 

oressure which was a maximum, was 1,071 on 12 and was 986 on 13. 

That was at the end of fourteen days and eleven days a f t e r shut-in. 

At the end of 120 days the f i r s t f i g u r e I gave you was 1,080 tubing 

at 12, 1100 casing pressure on 12, and at the end of 180 days was 

a thousand and seventy-eight tubing, 1100 casing. I n other words, 

s i x t y days l a t e r . 

Nov; on 13 the i n i t i a l maximum pressure at the time of I . P. 

was 986 nounds. At the end of ninety days that well showed tube 

pressure of 1,060, casing pressure, 1,077, and at the end of 120 

days, tubing pressure of 1,064 and casing of 1,079 pounds. Those 

figures are correct. What I did i n the f i r s t figures I gave you wa 

omitted the pressure at the time of I.P. 

MR. GREINER: Would you give us the pressure again under the 

i n i t i a l one, please? 

A A l l r i g h t . Pubco State 12 at the time of I.P. a f t e r fourteen 

days, was a maximum 1,071 pounds. At the end of 120 days tubing 

oressure was a thousand and eighty pounds. 

MR. GREINER: We have t h a t . The i n i t i a l ones. 

A I see. Pubco State 13 at the time of I.P.. was 986 pounds. 

As I say, these figures were taken not f o r the purpose of shut-in 

i n check or anything, but merely occurred because of delay i n hook

ing up those two wells. The other wells, i f you are interested, 

Mr. Macey, that were producing i n the general area, I have those. 

There were seven o f f s e t wells at that time being produced. 

MR. MACEY: I think that takes care of that l i t t l e matter, Mr. 

Reeves. One other point I would l i k e to know, you used a maximum 
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and minimum pressure of 1,114 and 933 I believe, on your range of 

possible reservoir pressure? 

A I did, yes, s i r . That was based upon the pressures at the 

time of i n i t i a l potential, the i n i t i a l check. Those were on Pubco 

wells. Now, I can give you those well numbers i f you so desire. 

MR. MACEY:' No, s i r . What I would l i k e to know i s , I think yoi 

w i l l agree with me that 933 is probably not a static pressure? 

A I w i l l agree that that probably would build up somewhat i f 

you continued i t . In other words, i f there was a long period of sHut-

in - of course, I might also point this out, i f you completely elim

inated pressure, your rat i o instead of being 46 as I remember i t 

was 39.4 or something of the sort. I think there i s definitely a 

pressure d i f e r e n t i a l between wells i n different areas of the f i e l d . 

There is some mult iplier as to whether i t is 1.8 or 1.1 or 1.3. I 

wouldn't dare guess. I think the 1.16* i s a reasonable factor. 

MR. MACEY: Have you made any attempt to calculate the reserves 

in place on a per acre basis under a tract that had the most favor

able conditions which you have outlined, such as your porosity of 

28.4 and connate water and pressure of 1114 and so forth? 

A No, s i r , I have not. I was depending primarily upon, i n 

other words, i n my presentation, maximum variations, the thing I 

was attempting to show was that the possible variations due to con

ditions we knew existed. I wasn*t trying to relate that to any 

particular reserves. Simply trying to show that reserves could varjy 

in that r a t i o . That could, of course, be done very easily. As I 

mentioned yesterday, independent geologists on our best well there 

came up with something over a hundred million per acre and later in 

arguments on getting our reserves accepted perspective, while that 

ADA DEARNLEY & ASSOCIATES 
S T E N O T Y P E REPORTERS 

ROOM 105 -106 -107 E L C O R T E Z B L D G . 
P H O N E S 7 - 9 6 4 S A N D 3 - 9 S 4 6 
A L B U Q U E R Q U E , N E W M E X I C O 



figure wasn't Tiled with the commission, 'rhe basis upon which we 

arrive at t o t a l reserves was discussed. As I remember, that was c\it 

to about SO m i l l i o n an acre and in some of our poorer acreage, as 

I remember, figures, they were used on those leases, they were as 

low as six m i l l i o n an acre. Let's c a l l i t eight m i l l i o n , i t is teiji 

to one there. That wasn't the poorest well, I might mention, that 

had the estimate of six mi l l i o n to seven m i l l i o n . 

MR. MACEY: Mr. Reeves, are you i n a position to hazard an 

opinion or a guess as to how much gas, or how much money, let's pu^ 

i t that way, an operator should received from his income from a well 

in order to make i t economically feasible to d r i l l a well in the biisin? 

A We have done quite a l o t of studying on that. Our conclusions 

are necessarily general. In other words, on the basis that a Miesaverde 

well w i l l cost you $85,000 and that you own the entire working interest, 

we reached this conclusion that you would have to have an I . P. of 

approximately two mi l l i o n cubic feet per day in order to get your 

money back. That i s simply changing dollars and getting your money 

back over a period of time. We think that any well, I don't mean 

that i f you d r i l l a well of less than two million that you shut i t 

i n . You have made your investment and the only way to get your 

money out i s to produce what you can. Any well less than two million 

is not considered desireable, and we don't buy acreage unless i t i£ 

our estimate that we can get a well with an I . P. in excess of two 

mi l l i o n . 

Yesterday we happened to close some acreage and we closed i t 4 n 

the basis that we could get plus or minus four million I.P., and 

we considered that economic and desireable. 

MR. MACEY: In other words, as I understand, i t i s your opinion 
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1. > that i f you do not have an I.P. of two m i l l i o n feet per day, that you 

w i l l not get your money back? 

A That i s correct, yes, s i r . Mesaverde w e l l , of course. I as 

sume that t h i s discussion i s a l l Mesaverde. That i s r i g h t . 

MR. MACEY: Do you know how many wells there are i n the Blanco 

Mesaverde that have an I.P. i n excess of two m i l l i o n i n proportion to 

the t o t a l pool? 

A We made some checks on t h a t . I don't r e c a l l the figures now 

The only f i g u r e that runs i n my mind was that wells completed i n ohe 

formation only were about twenty percent of the t o t a l of 704. 

In other words, twenty percent of the wells i n the f i e l d are less tjhan 

completed i n one formation, and I would guess that that might be 

pret t y close, but I haven't made any actual study to determine how 

many wells are uneconomical. Actually the p r i n c i p a l concern that 

we have had i s to be sure that the acreage we buy has reserves undo|r 

them capable of producing i n excess of two m i l l i o n I.P. Sometimes 

we don't guess c o r r e c t l y . 

MR. MACEY: That i s a l l I have. 

MR. SPURRIER: Anyone else have a question of Mr. Reeves? I f 

not, the witness may be excused. 

(Witness Excused.) 

MR. SPURRIER: Mr. Keleher, do you have anyone else? 

MR. KELEHER: We rest our case. 

MR. SPURRIER: I believe that P h i l l i p s i s next on the l i s t to 

present testimony. Are you ready, Mr. Foster? 
MR. KELEHER: May the record show that the Exhibits which the 

witnesses have t e s t i f i e d t o , One-A, One-B, and B-Two and Three, anc 

that the bottles of o i l be considered as admitted i n t o evidence? 

MR. SPURRIER: Without objection thev w i l l be admitted. 
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W. B. B A R R-Y 

having f i r s t been duly sworn, t e s t i f i e d as follows: 

DIRECT EXAMINATION 

By JUDGE FOSTER: 

Q Will.you state your name to the Commission, please? 

A My name i s W. B. Barry. 

Q Where do you reside, Mr. Barry? 

A I l i v e i n B a r t e l s v i l l e , Oklahoma. 

Q You are employed by the P h i l l i p s Petroleum Corporation? 

A Yes, s i r . 

Q I n what capacity? A As a research engineer. 

Q W i l l you state your educational q u a l i f i c a t i o n s and profes

sional experience and background? 

A I was graduated from the University of Oklahoma i n 1936, 

Bachelor of Science degree i n petroleum engineering. I was employ4d 

immediately thereafter by P h i l l i p s and have been so employed fo r 

eighteen years with the exception of four years i n the Army during 

World War I I . F i r s t employed by P h i l l i p s as a junior engineer i n 

the evaluation section, Comptroller's Department, wherein we calcu

lated reserves and rates of production f o r tax purposes. After a 

year i n that position I was transfered to the Production Department 

and spent the next two years i n the f i e l d d r i l l i n g , developing, test

ing o i l and gas wells. Transferred then to the Economics Department 

where I am now i n the Research Section with the t i t l e of Senior 

Research Engineer. 

That has been since 1939, during that time I have been i n charge 

d i r e c t l y responsible f o r the gas, gasoline, o i l reserves In the ar4a 

of the Texas Panhandle of Hugoton, and since January of '53 the San 

inn 
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Juan Basin. 

Q During your period of experience, has i t f a l l e n to your lot| 

to be required from time to time to compute and determine reserves 

of o i l and gas i n the various areas that you have mentioned? 

A Yes, s i r , that i s my r e s p o n s i b i l i t y and my duty, and I have 

to do i t once a year on a l l properties, and various other times on 

specific property. 

Q You have previously t e s t i f i e d with respect to the San Juan 

Basin reserves before the Federal Power Commission, have you? 

A Yes, s i r . 

Q When was that? 

A That was sometime t h i s spring. I have forgotten the date. 

I t was ju s t as a r e b u t t a l witness. 

Q As a r e b u t t a l witness. Have you made any special study of 

the San Juan Basin and the area and the gas pools that are involvec. 

i n t h i s hearing? A Yes, s i r . 

Q For the purpose of t e s t i f y i n g before t h i s Commission? 

A No, s i r , I made a report f o r the company, but not f o r the 

purpose of t e s t i f y i n g before t h i s Commission. 

Q What has been the extent of your experience i n the San Jua.r 

f i e l d ? 

A Well, I was assigned that area i n January of 1953, and I h^ve 

spent, I would say, a good ninety-nine percent of my time studying 

there since. I have made t r i p s to the basin and concentrated a l l 

my e f f o r t s toward learning a l l I could about t h i s . 

Q You have made a study i n which you are now i n a position t c 

state your opinion with respect to reserves i n the San Juan Basin? 

A Yes, s i r . 

1 ~'7 
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Q Of what did your study consist? 

A I gathered a l l the data that I could on the basin. By 

that I mean scout data, a l l the e l e c t r i c a l logs, gamma ray logs, 

temperature logs, core analysis, a l l the data to give me the basic 

factors needed to estimate reserves. P h i l l i p s , i n i t ' s development, 

program, has cored eight wells. Four of them were cored, f i v e of 

them were cored with mud, three of them cored with gas. Of the 

eight wells, six of them were cored from the top of the Mesaverde tlo 

t o t a l depth being somewhere i n basal Point Lookout or some instances 

part of the Mancos shale. The other two wells, one was cored only 

i n the C l i f f House, the other cored i n the C l i f f House and Point 

Lookout. 

With these data I was able to obtain basic factors of porosity, 

permeability, connate water. These eight wells I f e l t were a good 

representation of the formations encountered i n the basin; by p l o t t i n g 

t h i s data on graphs alongside of various e l e c t r i c a l and r a d i o a c t i v i t y 

logs I was able to get a correl a t i o n between the core data and the 

e l e c t r i c a l and r a d i o a c t i v i t y logs. That allowed me to in t e r p r e t 

those logs on wells which were not cored, to give me an idea of whajt 

was pay and what was not pay. 

By that means I was able to determine a sand count on a l l wells 

i n which I had r a d i o a c t i v i t y logs. That gave me the porosity, the 

permeability, the water and the thickness. The rest of the data 

necessary to go in t o a formula to calculate reserves by volumetric 

method were determined by measured data. That i s shut-in pressures 

calculated bottom hole, bottom hole temperatures were observed on 

e l e c t r i c a l logs, gas analysis gave me deviation factors to be used. 

We have, by using the regular volumetric formula, I was able to 
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determine the reserves. 

Q You had core analyses out of other wells too available f o r 

your study, did you not? 

A I had some core analyses from other wells i n the f i e l d be

sides P h i l l i p s * wells. I did not use them only as a check, Maybe ". 

should state that my purpose was to make a reserve estimate of the 

P h i l l i p s ' properties only. Therefore I used the P h i l l i p s * wells to 

determine my fa c t o r s . Since I was doing i t I kept on going across 

the f i e l d on my thickness, and i n so doing I checked the core analysis 

of other company»s wells i n the western portion of the basin, I foxind 

t h e i r porosity did not vary.much. 

MR. SPURRIER: Western portion, or the eastern portion? 

A Western portion. My core analyses were i n the eastern por

t i o n on the P h i l l i p s * property. I checked the core analysis on other 

company*s wells i n the western portion and found t h e i r porosities were 

not much d i f f e r e n t than what we had found. Their permeabilities were 

no d i f f e r e n t . Their connate water was i n agreement than what we ha|d 

found on our own wells. Therefore, I f e l t that the composition of 

the pay i n the basin was not much d i f f e r e n t . 

Q How were these other core analyses made available to you? 

A There was a tradeout agreement. 

Q Just trading information? A Trading information. 

Q You don't f e e l you are v i o l a t i n g any confidences i n stating 

that you did examine other cores? A I don't believe I am. 

Q Good. Now, w i l l you state what you found from these core 

analysis w i t h respect to your permeability, porosity of the water, 

and the pay and so forth? 

A I found the factors based upon P h i l l i p s ' cores only that trie 

1 
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i n t e r v a l s that I f e l t would be pay, the average porosity was ten 

percent. The average water was t h i r t y percent. The average perme-f 

a b i l i t y was .54 mi l l i d a r c e s . I n determining these fact o r s , I gave 

a consideration to the lower l i m i t to which I f e l t I should go i n 

counting pay. That i s w i t h i n the sandstones of the Mesaverde 

formation. There i s a variance i n permeability. Not much, but so4e. 

Q I n what range? 
0 

A Ranges from p r a c t i c a l l y zero to f i f t e e n m i l l idarces. When 

I stop at f i f t e e n , that i s not the highest values that were recorded 

f o r us by the core laboratories which we sent the cores t o , the core 

laboratory companies. We had higher values, but there was some thought 

that they were fractured either n a t u r a l l y or mechanically i n cut t i n g 

the permanent block. Since i t takes permeability to move gas i n tbe 

reservoir, that i s the fact o r I f e l t should determine my lower l i m i t , 

which I cared to go to count reserves, to count pay. I selected, 

a f t e r some calculations, comparisons with other f i e l d s , and data an|d 

l i t e r a t u r e that I f e l t i t was safe to go down to one tenth of a 

mi l l i d a r c y , dry permeability. Gas i n that permeability and 

above w i l l t h e o r e t i c a l l y , and i t has been shown to do so, actually 

move to the w e l l bore under the pressure conditions we expect to f i j i d 

through the years i n the San Juan Basin, Blanco-Mesaverde Pool. 

That was the lower l i m i t throughout a l l samples with less than 

one-tenth of a m i l l i d a r c y , and calculating my average factors I 

just gave you. I t so happened i n studying the core analyses, that 

I found no zones that average sample had a high porosity and good 

permeability, i t i s sort of heterogeneous. 

Q What does that word mean? 

A I t i s a l l mixed up. 
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111 
A You have zones ref l e c t e d on gamma ray e l e c t r i c a l logs as 

being sands as we so i n t e r p r e t them, but i n those zones we always 

run across one or two or three samples that has a low permeability. 

So s t a t i s t i c a l l y , I found that i n the i n t e r v a l s I picked as pay i n 

t h i s c o r r e l a t i o n , the core analysis across to the logs that twenty-

f i v e percent of those i n t e r v a l s had permeability of less than one-

tenth of a m i l l i d a r c y . So I had to go through a step of, on the 

wells that were not cored, of counting my pay and then saying from 

my s t a t i s t i c s that only seventy-five percent of that was net. 

Q You are t a l k i n g about how you f i r s t determined what you 

called gross pay and then how you f i n a l l y determined net pay, i s 

that what you are t a l k i n g about? A Yes, s i r . 

Q What pay thickness did you s t a r t with? 

A I n my co r r e l a t i o n , core analysis to gamma ray or e l e c t r i c a l 

l o g , I found that my sand i n t e r v a l s showed a certain c h a r a c t e r i s t i c , 

or character, or you might c a l l swiggle on the e l e c t r i c l og. 

Q What is a swiggle? A That is where — ? 

Q (Inte r r u p t i n g ) You got a log where you can show us a swiggle 

on? 

A I t i s where the gamma ray log goes to the l e f t with respect 

to the log as i t i s printed, otherwise you have characters i n the log 

that has certain — 

Q (Inte r r u p t i n g ) — swiggles — 

A (Continuing) — swiggles. 

Q Now that I understand i t , I don't think i t i s important f o r 

anybody else. 

A I found that these sand inte r v a l s where we had the core 

analysis would correlate to those bumps on the e l e c t r i c log, and that 
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i f I picked a shale l i n e on those logs where my core analysis and 

core descriptions showed shale, that there was a correlation between 

the best pay, the poorest pay, or the shales i n the formation. 

Q Right now I want to get something i n t h i s record. You say 

best pay and poorest pay, what do you mean by that? 

A Well, there i s a r e l a t i v e — 

Q (In t e r r u p t i n g ) I t i s a r e l a t i v e term, i s n ' t i t ? 

A I t i s a r e l a t i v e term. You have sands, shaley sands, sandy 

shales and shale and coals and l i g n i t e s i n t h i s Mesaverde. 

Q I t means some has more gas In i t than others? 

A That i s r i g h t . 

Q When you get through t a l k i n g about i t ? 

A Yes. 

Q That i s what you get down to? You f i n d there are variations'] 

A Yes. 

Q Go ahead. 

A After obtaining t h i s c o r r e l a t i o n , I found that there was a 

l i n e that I could draw between approximately f i f t y percent of the d i s 

tance between the shale l i n e and the maximum sand l i n e on a gamma rjay 

log that the i n t e r v a l to the l e f t of that f i f t y percent l i n e would 

contain sands, which had a Dermeability and porosity and water that 

I considered to be pay. 

Q That i s net pay? A That was gross — 

Q (In t e r r u p t i n g ) That i s gross pay? 

A I beg your pardon, I didn't mean to say that was pay. That 

was sand counted. I n that i n t e r v a l so counted my s t a t i s t i c s showed 

me that there was twenty-five percent of i t that had too low permea

b i l i t y f o r me to consider i t pay. Therefore, the sand count thickness 
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had to be m u l t i p l i e d by a facto r of 75 foot to get net pay. 

Q To get net pay. What you did then was to take what you founc. 

here as the gross pay and m u l t i p l y i t by 75? 

A Yes, s i r . 

Q To get your net pay, i s that right? 

A That i s r i g h t . 

Q T e l l me whether or not you observed any evidences of f r a c 

tures i n examination of these core analyses? 

A We obtained some 4200 feet of core i n these eight wells. 

Q 4200 feet? 

A 4200 feet plus or minus a few f e e t . That was actually cut 

i n the formation, brought up to the surface and l a i d down on the 

derrick f l o o r and under my d i r e c t i o n and supervision, geologists i r 

my department examined those cores minutely and recorded what they 

saw. Lithology, fractures, bleeding of gas, odors, any physical 

t h i n g similar to the examination of samples, only t h i s was done on 

cores. These 4200 feet of cores show some f i v e hundred feet of 

i n t e r v a l that show fra c t u r e s . 

Q How i s that made evident i n the core? 

A The fractures that you see i n a core with reference to the 

surface are only the f l o o r ones that are l e f t , the large fractures 

are broken up, since they are open, or i f they are open, when they 

come to the surface i n your core barrel i t means you just have two 

pieces of core instead of one. You don't know whether i t was mechani

c a l l y fractured i n coring and coming up, or whether i t was a fr a c 

ture i n the formation. 

Those were not the fractures I was t a l k i n g about. The fractures 

I was t a l k i n g about were small h a i r l i n e , considerable number were 
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v e r t i c a l , considerable number hor i z o n t a l . Those are v i s i b l e with s. 

naked eye. Under a microscope we could f i n d more. They were i n 

cipi e n t i n nature, by that I mean they began and ended w i t h i n the 

three to four inch diameter core. Others began i n the core and cor 

tinued out into the formation, a f t e r we got them to the surface. 

But the core was s t i l l together. 

Therefore, at the very le a s t , we had f i f t e e n percent of the 

formation had small fractures i n them. 

Q So you would say that t h i s area that we are t a l k i n g about 

does contain fra c t u r e s . I s that right? 

A Yes, s i r . 

Q With some of these core analyses made where you were using 

gas as a c i r c u l a t i n g medium? 

A The three wells were cored with gas used as a c i r c u l a t i n g 

medium. 

Q You r e c a l l the statement made here yesterday you couldn't 

core a we l l where you were using gas as a c i r c u l a t i n g medium? 

A Yes. 

Q I take i t you don't agree with t h a t . 

A I think "puddin' and pie" we did i t . 

Q Anyway, i t can be done? A Yes, s i r . 

Q Do you think that i s clear, was i t clear to you that the 

fractures which you observed there would extend across the entire 

f i e l d ? 

A We found them i n every we l l that we cored. That would give 

me an ind i c a t i o n that i t was true throughout the f i e l d . 

Q Give you something to base a statement on that i t does exist 

throughout the f i e l d ? A Yes. 
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Q You haven»t found i t otherwise? 

A We found i t everywhere we looked for i t . 

Q Let me ask you this question about this San Juan Basin. Is 

there anything unusual about the characteristics of this basin that 

you don't find i n a gas f i e l d generally? 

A Yes, s i r . 

Q What i s i t ? 

A Well, i t i s upside.down. 

Q What do you mean by that? 

A I t i s a saucer instead of, I mean the structure of the basib 

i s contrary to what we normally find i n gas reservoirs to be. I t ip 

low porosity comparable to sandstone gas reservoirs as a rule. I t i s 

more similar to the dotmitic reservoir. I t has a very low permeabil

i t y compared to other reservoirs as exhibited by the core analyses 

we took, and by the d e l i v e r a b i l i t y or potential of the wells. 

Q When you say i t has a low permeability, do you mean that ga 

is less l i k e l y to move rapidly through the formation? 

A In the absence of fractures, yes, s i r . 

Q In the absence of fractures. But you do find i n this area, 

do you not, thafc there are areas where the gas does move rather 

rapidly? A Yes, s i r . 

Q Is that another indication to you that there is a fracture 

condition i n this area? 

A Well, knowing from my core analysis there is fractures in 

the formation and never having seen a core analysis that showed any 

more than the average porosity or water of a l l the rest of the core 

analysis, the only conclusion that I can come to is that i t was 

fractured. 
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Q Now, you say that the porosity i s low compared to other 

reservoirs? 

A Well, sandstone reservoir with an average porosity of ten 

percent i s rather low as compared to other reservoirs that we have 

delivered gas from. 

Q What i s the effect in a gas reservoir of low porosity? 

A Low porosity would give you a low reserve per unit volume. 

That i s per acre foot as compared to the higher porosity, since i t 

is direct relationship. 

Q You mean there i s not just the space for gas to be in? 

A That i s r i g h t . 

Q That you would expect to fi n d i n other reservoirs of this 

type, is that correct? A That is r i g h t . 

MR. SPURRIER: Let's take a ten minute recess. 

{Recess.) 

MR. SPURRIER: Proceed, Mr. Foster. 

Q Now, I don't know just where we quit there, Mr. Barry. Hav 

you stated for the record a l l of the investigations that you made, 

a l l of the examinations, logs and core analysis, had you completed 

that statement when the recess came? 

A I feel that I have in a brief way. 

Q Is there anything that you would l i k e to add to i t before I 

go to another phase of your examination? 

A No, s i r . 

Q Have you prepared a map on which you have attempted to r e f l 

in graph form, the results of your studies and examination of the 

San Juan Basin with respect to reserves? 

A Yes, s i r , I have prepared an Isopachusmap showing the gross 

2Ct 
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sand count that I found i n examining arid correlating the logs that 

I had as of August l s t , of 1953, i n which I had determined the sand 

count. 

Q Just so that everyone w i l l understand i t , you use the terra 

isopachus map. What do you mean by that term? 

A Lines of the map showing lines of equal thicknesses. 

Q In other words, you have placed on a map of the San Juan 

Basin, lines that you have drawn that show the occurrence of equal 

thicknesses of pay throughout the basin? 

A Yes, s i r . 

Q Is that correct? A Yes, s i r . 

Q We have designated that map as Exhibit No. 1, for the pur

poses of the record. I am going to ask you to go to your map and 

detail to the Commission the situation as reflected by your map in 

connection with reserves i n the San Juan Basin. W i l l you just mark 

that Phillip's Exhibit No. 1? 

A (Witness complies.) This is a map of the San Juan Basin 

area as of August 1st, 1953, showing my estimate of the l i m i t s of 

proved production and placed upon the map, which incidently shows 

a l l the wells that were completed at that time, placed upon that mab 

the gross sand count that I found on dach well that I had a log to 

determine i t . Some wells, some of the older wells that were not 

complete logs run on them. That is from the top of the C l i f f House 

to the Point Lookout and I was not able to obtain a sand count from 

those wells. Other logs have not been released to the log services|, 

so I did not have them available. Those figures were placed on the 

map and then contour lines of equal thicknesses were put on the map 

based upon those figures. That i s the gross sand count of which 
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s t a t i s t i c a l l y I found 75 percent of that thickness to be net pay 

for reserves. 

Q What is the variation i n your net pay? 

A I t varies from — 

Q (Interrupting) Indicate what point you are speaking of there 

now. 

A We are speaking of the well i n 32, Seven, Section 27, which 

I found to have 92 feet of sand count as a minimum. Highest figure 

I f i n d right now i s in Section 32, 30 North, 8 West, 328 feet, ratio 

of s l i g h t l y over three to one. 

Q That condition prevails generally throughout the entire 

area, does i t not? 

A Yes, s i r , there are sink holes of low pressure. 

Q You mean low thickness? 

A Low thickness, I beg your pardon, i n the f i e l d at various 

points. I t does thin toward the edges, but there is s t i l l no place 

that is over three to one difference i n thickness. 

Q The fact that there is no area that you find that is more 

than say three to one i n thickness, what does that indicate to you 

with respect to reserves in the field? 

A Since that i s the only variable that I used i n my calcula

t i o n , why I would say that the reserves of the f i e l d are not over, 

s l i g h t l y over three.to one i n the proven area to date. 

Q That i s as, say between tracts? A Yes. 

Q In other words, i s this a correct statement of what you are 

saying, that the so-called better wells don't have more than three 

times as much gas under them as the so-called poorer wells? 

A Yes, s i r . 

1*5 
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Q That is the best well i n the f i e l d wouldn't have any more 

gas in place i n reserve than three times the amount under the poorest 

tract of land? A That i s r i g h t . 

Q That is what you are saying? A Yes, s i r . 

Q In other words, the order of ratio i s i n the order of say, 

three to one? A Yes, s i r . 

Q That i s considerably at variance with the order given here 

yesterday of some forty-six to one, isn't i t ? 

A Yes, s i r quite different. 

Q Quite different. As a man experienced i n calculating re

serves i n the San Juan Basin, would you say that based on the studies 

that you have made and determinations that you have made from those 

studies, that r a t i o as between reserves under the different tracts 

i n the f i e l d are not very greater than the order of three to one? 

A Yes, s i r . 

Q There has been a good deal of talk here about the big wells• 

As I understand, the way that term i s being used i t indicates that 

they have a very high d e l i v e r a b i l i t y . Is that the way you understand 

i t when they speak of the big wells? A Yes, s i r . 

Q Of course, now, that means as big as compared to something 

else that i s smaller? A Yes, s i r . 

Q When they speak of the l i t t l e wells, they are talking about 

those wells that don't have as great a de l i v e r a b i l i t y as some other 

wells? A Yes, s i r . 

Q Is that the way you understand i t ? 

A That is the way I interpret the testimony. 

Q What, i n your studies, did you make any determination or 

can you t e l l us why you would have these so-called big deliverability 
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wells. What causes i t ? 

A I believe that i t i s fractures, man made or God, made by God. 

Q Anyway, God started i t ? A Yes, s i r . 

Q Those fractures, I want this record to be pretty clear what 

we are talking about, are they just open spaces, or broken spaces in 

the pay formations? A Yes. 

Q They are just cracks or open spaces in formation, that i s 

what you are talking about fractures? 

A Fractures, I mean a crack that extends some distance, variabl 

distance, variable size, open spaces. 

Q As a result of these fractures these wells are able to get 

what gas they have down there out faster than the so-called smaller 

wells, wells where the fractures aren't as great, or where the for

mation i s a l i t t l e t ighter, is that correct? 

A Yes, s i r . 

Q Does that indicate to you the fact that you have high de

l i v e r a b i l i t y , that there i s a great deal more of gas in place, or 

reserves under a tract of land compared with one that doesn't have 

such a high deliverability? 

A I don't believe that there i s any more gas reserves i n place 

appreciably under a well that has a high deliv e r a b i l i t y as compared 

to a well that has a low de l i v e r a b i l i t y , with the exception of course 

in the crack you have a hundred percent porosity for that crack. 

Q I see. I t i s true, isn't i t , that the delive r a b i l i t y of the 

well not only i n this area, but i n any other area, may be increased 

by shooting or acidizing? A Yes, s i r . 

Q What does shooting do to a well? 

A Shooting does two things to a well. One, i t increases the 
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size of the well bore, and secondly, i t fractures the formation. 

Q Yes. Do you have another method of doing that called sand-

fracing? A Yes. 
Q What i s that? 

A I t is merely pumping down a l i g h t o i l with sand in the o i l 

and forcing i t into the formation, forcing i t to rupture the forma

tion l i k e the name implies, fracturing the formation and increasing 

the permeability, the sand stays i n there and the o i l comes back 

out. The sand pops open the cracks which you form. 

Q Then you have the method of acidizing-wells, i s that true? 

A Yes, s i r . 

Q What two methods of increasing the production from a well 

is employed generally i n San Juan Basin? 

A Shooting, and more recently, the sand-frac. 

Q The wells i n that area are most of them shot or sand frac

tured? 

A To my knowledge with the possible exception of one well, 

they have a l l been shot or fractured. 

Q A l l been shot or fractured, so that at the present time when 

we speak of de l i v e r a b i l i t y on these wells, we don't have any way of 

knowing what their d e l i v e r a b i l i t y was at the time that they were 

f i r s t brought i n or produced? A Before the shot or frac? 

Q Before the shot or frac. 

A Some operators make a practice of taking a gauge on the well 

at t o t a l depth. I t i s not entirely general, at least i t i s not 

reported i n a l l the services, scouting services. 

Q These mechanical means are just employed to increase per

meability, are they not? A Yes, s i r . 
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Q That i s the purpose of them, i s i t not? 

A Y es, s i r . 

Q Increasing permeability by any mechanical means does not 

increase reserves of o i l or gas i n place, does i t ? 

A No. 

Q Whatever God put there i s ju s t there? 

A Yes, s i r . 

Q Whatever man does to i t doesn't increase i t ? 

A No. 

Q Nor does i t decrease i t ? A No. 

Q Speaking about t h i s sand-frac and shooting of wells, can 

you go to your map there and point out some examples of shots that 

have increased the d e l i y e r a b i l i t y of a well? 

A By shooting? 

Q Yes, or sand-frac, either one. Increasing the pr o d u c t i v i t y 

of those wells by sand-fracing. 

A There has been one well that I could get the records I have 

available which P h i l l i p s holds the twenty-five percent i n t e r e s t , 

and which has been sand-fraced, the El Paso 3-J Howell, i n Section 

11, 30 and 8. 

Q Put a c i r c l e around t h a t . 

A (Witness complies.) My Exhibit does not show that well be

- cause i t has been d r i l l e d since recent completion. 

Q Yes, s i r . 

A Wherein there was a natural gauge taken i n the C l i f f House 

and the Point Lookout f o r a t o t a l of 163 M.C.F. The well was sand-

fraced i n both those formations at a three hour o f f i c i a l test of 

three m i l l i o n seven hundred f i f t y - e i g h t M.C.F. Shut-in pressure of 
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1085 pounds. Sand-frac increased the potential, or the productive 

a b i l i t y of this well from 163 M.C.F. to three million seven hundred 

f i f t y - e i g h t M.C.F. 

Q That i s a rat i o of what? A Better than twenty to on)e. 

Q Increased i t better than twenty to one. Do you know of any 

other examples where that would occur or has occurred? 

A Well, there are many examples of increases from shots. I hjave 

some — 

Q (Interrupting) Could you give us just a few more? 

A Phillips Petroleum Company 30-6 M Mesa-5-35 tested natural 

at t o t a l depth one mill i o n four hundred sixty M.C.F. per day. 

O f f i c i a l potential of four mi l l i o n one hundred ninety M.C.F. a day 

at the end of six hours. I t was shot through the entire Mesaverde 

formation with 2,091 quarts. 

Q What was the increase in the ratio on that well? What 

happened? What i s the rati o there? 

A The rati o there was about four to one. 

Q About four to one? A Yes, s i r . 

Q In shooting throughout the f i e l d , do you maintain that ratijo 

of approximately say twenty to one? 

A I t varies considerably. I just picked two at random here. 

Q Give me just one more. Just put the bad ones in with the 

good ones. 

A I t i s not that I am ignoring the bad ones. I just don't 

have much data here. As I said before, the operators don't always 

test the wells at theTID., naturally — 

Q What does your — 

A (Interrupting) I am afraid I don't have i t . 
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Q What does your data show the v a r i a t i o n to be a f t e r shooting 

i n the p o t e n t i a l or the d e l i v e r a b i l i t y or pro d u c t i v i t y of the well": 

What w i l l i t range, from what to what? 

A Well, the maximum would be 100 percent improvement, because 

there i s some wells out here that produce no gas natural, that afte 

shooting do produce gas. 

Q You say there are some wells where when you d r i l l them i n 

they don't produce any gas? 

A No measurable of gas. 

Q Then you shut them? A Yes.. 

Q Then they w i l l make producers? 

A They w i l l make producers. The minimum I have no fig u r e on. 

I have not studied i t . 

MR. FOSTER: I believe that i s a l l . 

MR. SPURRIER: Mr. Barry, you don't mean 100 percent do you? 

A Yes, i n f i n i t y . 

MR. SPURRIER: Anyone have a question of Mr. Barry? 

MR. REEVES: I have a question. 

GROSS EXAMINATION 

By MR. REEVES: 

Q I believe you t e s t i f i e d that the maximum difference i n re

serves was three to one? A That i s r i g h t . 

Q Also believe that you t e s t i f i e d that i n your i n t e r p r e t a t i o n 

at sands, i t varied from 92 to 320 feet of thickness? 

A That i s the maximum and minimum I could f i n d . 

Q That was a r a t i o of 3.56 to 1, i s i t not? 

A I accept your arithmetic. I said roughly three to one, I 

intended t o . 

r 
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d i f f e r e n t 

Q Those sand thicknesses were determined, were they not, p r i 

marily on core analysis i n the eastern part of the f i e l d ? 

A My correl a t i o n to obtain pay count was mainly i n the east* 

portion of the f i e l d . 

Q So that d i f f e r e n t engineers would probably a r r i v e at 

interpretations of the logs as to sand thickness, would they not? 

A I t i s normal. 

Q I t i s a matter of judgment? 

A I t i s a matter of judgment. 

Q From one. Did you, i n taking i n t o account the reserves 

underlying the w e l l , take any other factors in t o consideration than 

sand thickness? Let me phrase the question another way, Mr. Barry. 

I f porosity varied, wouldn't that also a f f e c t the reserves under

l y i n g the wel l site? 

A I f porosities varied, i t would vary the reserves. 

Q Your judgment i s they don't vary, so you ignore that factor 

A I didn't ignore i t . I took every data that I had and found 

i t did not vary. 

Q I t i s a difference of opinion as to whether i t varies or not^' 

A I have no data to show i t does vary. 

Q What about the a f f e c t of v a r i a t i o n i n connate water, wouldn 

that also change the recoverable reserves, given sand thickness, givon 

porosity? A Yes, s i r . 

Q Wouldn't the difference of pressure also vary? 

A Yes, s i r . 

Q I n other words, so that i f we ar r i v e at a difference i n 

possible p o r o s i t i e s , difference i n connate water, and difference i n 

pressure, the possible pressure would be multiples of that factor? 
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A"—If I did or i f we did? 

Q I f we di d , or you did, or any engineer. 

A Anybody that comes out with a d i f f e r e n t factor w i l l come out 

with a d i f f e r e n t answer. 

Q I f there was a difference i n porosity, i f there i s a d i f f e r 

ence i n connate water, i f there i s a difference i n pressure, the 

ra t i o s and reserves under the wel l would be considerably more than 

three and a h a l f t o one? 

MR. FOSTER: Depends on what order of the r a t i o . 

A That i s r i g h t , i f you come out lower. 

Q The point that I am t r y i n g to make i s that an engineer exam-

ing the same data would, i n t e r p r e t i n g i t d i f f e r e n t , would come up 

wit h a higher r a t i o from three and a hal f to one? 

A No, s i r , because I haven't any data that I didn't examine. 

I f you have some data that has the things that you are t a l k i n g about 

and, of course I haven't got them available, and you have and you 

use them, therefore you would come out with a d i f f e r e n t answer. 

Q The point I am making, i f I have the data, I could come out 

with a reasonably higher r a t i o under --

A Yes, s i r , you could come out with higher or lower. 

MR. FOSTER: Do you have that data? 

MR. REEVES: Yes, s i r , I t e s t i f i e d about i t yesterday. 

MR. FOSTER: You didn't give i t . 

Q There i s another question I would l i k e to bring out. On 

your e x h i b i t and i n t e r p r e t a t i o n taking sand thickness only i n t o ac

count, that the w e l l that you pointed out happened to be i n the area 

of highest sand thickness on your map. So d e l i v e r a b i l i t y on that i s 

to some extent proportional on your map to variations i n sand 

thickness? — 
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A Could I have that question read back, or would you mind 

rephrasing i t ? 

Q I w i l l t r y to, Mr. Barry. The point I am making i s , are you 

aware that the high del i v e r a b i l i t y well i s also in the area of maxi

mum sand thickness on your map? 

A I am aware that the larger wells, the larger deli v e r a b i l i t y 

wells l i e generally i n the center here, that is where the majority 

of my three hundred, two hundred f i f t y plus feet of sand pay i s . 

Q In other words, there i s some indication that the greater 

sand thickness increases de l i v e r a b i l i t y of wells? 

A les, permeability feet i s the only thing you are talking 

about on what the well produces, and i f you have got a thicker 

feet, same permeability, you would have a higher. 

Q In other words, there is some relationship between deliver

a b i l i t y and reserves there? We d i f f e r as to — 

A (Interrupting) Yes, we d i f f e r as to degree. 

Q That is r i g h t . One other question I would l i k e to ask you, 

Mr. Barry. You t e s t i f i e d that you threw out certain fractures and 

cores because they were actually core barrel fractures, mechanical 

fractures made i n taking the core. Could you definitely state that 

a hairline fracture couldn't be made by core barrel action? 

A No, I couldn't de f i n i t e l y state. I would say that i t i s 

unlikely. 

Q In other words, we get to- a matter of opinion of engineers? 

A That i s r i g h t . 

Q Then one other question, I believe yesterday that my t e s t i 

mony I stated that we had not cored those wells because we d r i l l e d 

them with gas, isn't coring with gas relati v e l y i n the experimental 
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stage and re l a t i v e l y a new development i n the field? 

A I t i s not, Coring with gas is,well this f i e l d i s a l l so neir 

I don't know what i t is relative to i t . Most of the development hap 

taken place over the l a s t , the majority of development has taken 

place over the last two years, the most wells have been d r i l l e d . 

cored wells with gas early i n '53 which i s a year ago. 

Q Experimentally. In other words, that was about the f i r s t 

time i t had ever been done? A That I couldn't say. 

Q In other words, i t was development of experimental and 

development. And i t i s not the practice — 

MR. FOSTER: (Interrupting) That i s another Phillips f i r s t . 

A Mr. Reeves^--

Q Give Phillips a f i r s t on that, Mr. Barry. 

A I do not know, I know i t i s not the practice to core the 

wells. I don't know whether that i s a cost or — 

Q Probably i t i s economic. 

A What is the 1tft$atf of not more of them being cored. Maybe 

people don't want the data. 

MR. REEVES: I think that i s a l l . 

MR. SPURRIER: Mr. Smith. 

By MR. SMITH: 

Q Mr. Barry, i n making your calculations of your net sand 

thickness, was that the phrase you used, net sand thickness of 75 

percent? A Yes, s i r . 

Q I believe you t e s t i f i e d that you eliminated from your calcu(-

lations any sands having less than one-tenth of a millidarcy, 

is that right? A Yes, s i r . 

Q That measurement i s the measurement applied to permeability 
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isn't i t ? A That is r i g h t . 

Q And permeability i s directly tied i n with d e l i v e r a b i l i t y , 

isn't that right? A Yes, s i r . 

Q I t i s a major factor i n considering your deliverability? 

A Yes, s i r . 

Q The a b i l i t y of the f l u i d to go through sand. Your elimina 

t i o n then of one factor has become the one controling factor i n 

deciding whether or not i t was pay or not pay was permeability? 

A That was where I cut off point. I t was down to that point 

that I f e l t that gas would contribute to the well. 

Q In other words, i f you have no permeability, you have no ĝ is? 

A That i s r i g h t . Well, you have gas there, but you won't 

recover i t . 

Q In going into a matter from the standpoint of proration, 

aren't we concerned primarily with recoverable gas as distinguished 

from gas which cannot be recovered? 

A I am a reserve man. I am not a proration man. Mr. Culend^r 

might be able to answer that. 

MR. FOSTER: I have a man that can. 

Q You know you carttanswer i t ? 

A I have called those proved reserves. 

Q I beg your pardon. 

A I have called them proved reserves, otherwise my experience 

and calculations that I made, I said the gas was going to get out of 

the ground. 

Q You said, " I didn't quit". 

A I intended for that gas not to stay i n the ground, the 

amount that I have shown to be recovered here. 
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Q In making your determination, one of your basic assumption^ 

was one factor alone, that i s the lack of permeability, you would 

eliminate a certain percentage of the sand? 

A That is true. Because permeability causes the gas to move, 

allows the gas to move. The lower the permeability, the higher t h ^ 

water, the less gas in there. 

Q That is r i g h t . So having used that one factor as a basis 

for elimination of your sand thickness, isn't i t logical to assume 

that permeability can also be a single factor contributing to the 

productive and the actual gas which you may recover? 

A W i l l you put time in there? 

Q I beg your pardon. A W i l l you put time i n thesre? 

Q I don't think time is a factor right now, since we are 

talking about reserves. 

A You are talking about recoverable reserves. 

Q That is r i g h t . A Time enters into that. 

Q That i s r i g h t , permeabilityaffects your time as well as your 

a b i l i t y to produce, but fa i l u r e to have permeability eliminates i t 

completely. 

A Permeability eliminates what? 

Q That i s what you did when you made your calculation one-

tenth millidarcy you eliminated that from the consideration? 

A That is r i g h t . 

Q You could take permeability on the other side and use that 

as a control factor to determine whether or not you had recoverable 

gas? 

A I didn't do i t . I said that is recoverable. 

Q I asked you could i t be done. 
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t s i 
A Could you take your, what you are asking me, could you 

take the highest measured permeability, say at 200 m i l l i d a r c y 

and say that i s the only t h i n g you are going, to get gas out of? 

Q No, I am saying that permeability could be used as a measure 

of the recoverable reserves as being a more allowable factor than 

perhaps some of the other factors taken i n t o consideration i n the 

absence of knowledge of the exact extent of the other f a c t o r s . 

A Yes, s i r , i t could be used. I wouldn't l i k e the answer. 

Q Mr. Barry, i n making your calculations, I believe you tes

t i f i e d that the net pay was, i t was, was of a hetergenous nature? 

A Hetergenous nature. 

Q That means, asyou said, I b e l i e v e , i t i s a l l mixed up. 

A Not the net pay. 

Q The net pay i s not mixed up? 

A Not the net pay. You mean — i t i s a l l mixed up. 

Q Now i t a l l being mixed up and there w i l l be variances so 

f a r as porosity i s concerned w i t h i n your net pay and the taking of 

any ari t h m e t i c a l average, doesntt do j u s t i c e :to the true physical 

condition, does i t ? 

A Yes, s i r . I say i t does. 

Q That being the case — 

A (I n t e r r u p t i n g ) I say i t does do j u s t i c e . 

Q I t does do justice? A Yes. 

Q Let's say i n a p a r t i c u l a r 320 acre u n i t you had an average 

porosity of 20 percent. I f you take the entire f i e l d you have an 

average porosity of ten percent. That i s what you have done, as I 

understand i t , taken ten percent? 

A No, s i r , I haven't got the ranges l i k e t h a t . 
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Q You haven't what? 

A I haven't found any area that has twenty percent porosity. 

Q What i s the figure you took? 

A I took a ten percent which i s an average. 

Q Average of what? A Eight wells. 

Q What was the lowest porosity i n one of the wells contributing 

to your average? A 8.84. 

Q 8.84. What is the highest? A 13.05. 

Q Do you know of any wells i n the f i e l d other than the eight 

that you used for your calculations? 

A Yes, I have examined core analysis on other wells i n the f i ^ l d , 

Q What i s the highest porosity that you have found on any of 

the cores that you have examined? 

A I don't have that figure. I have got the average is a l l . 

Q I know, but — 

A (Interrupting) Average per well. 

Q To go back to the question I asked you about the fairness o. 

the arithmetical average, I think we should know whether there is a 

poss i b i l i t y that the porosity could be as high as twenty percent? 

A May I correct you on one thing, on the arithmetic average? 

Q I understand you to say arithmetic average. 

A I t was a weighted average, the number of samples from each 

well because of the hetergenity of the formation, i f we had a l o t o 

samples on one well, very few samples on another well, the few 

samples might not represent the t o t a l of entire well as much. 

So we weighed them by the number of samples. 

Q Did you weigh^t i n each well or did you weight the eight weljLs* 

A I weighed the eight wells. I just got through giving you 
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the highest and the lowest for each well. 

Q That was the average of high. Assuming that you have a sani 

thickness of 350 feet and your average i s eight, whatever i t is that 

doesn't mean that every foot as you go ve r t i c a l l y i n that 350 foot 

zone has eight and a fraction percent of porosity, does i t ? 

A No. 

Q In other words, you could have, sa% f i f t y feet that would be 

as much as twelve percent, have f i f t y feet, be as low as maybe three 

or four percent i n making your weightage, did you find such a dis

crepancy as that I described? 

A No, we don't f i n d any interval that has uniformly a high 

porosity. Or new interval that has uniform high, a low porosity. 

I t i s mixed up. 

Q I t i s just mixed up a l l through there? 

A One sample would have a twelve percent porosity possibly. 

The next sample a six percent, the next foot we sampled out of the 

next one at ten. 

Q They vary back and forth? 

A Varies back and f o r t h . 

Q Going back to our law of averages, isn't i t quite possible 

that i n some wells you could have a higher average throughout the 

entire interval? 

A I t i s quite possible, but I have no data that shows that. 

Q Now, Mr. Barry, I have been informed that the ordinary measure 

of the l i m i t s of the f i e l d i s that the porosity and permeability pin

ches out, isn't that the usual idea as to the productive character

i s t i c s of t h i s reservoir? 

A I believe that the exhibit was put on the stand the other day 
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by the Pubco organization, that showed lhal Ihe sand was preheat— 

at the outcrop as sand. 

Q That i s r i g h t . So that — 

A (Interrupting) So I don't believe there i s a pinching out 

of porosity and permeability. 

Q Do you mean that you can draw a gas well over where i t out 

crops? A I don't know. 

Q Do you recommend to your company that they t r y i t ? 

A No, s i r , but i t doesn't say there i s any porosity and per

meability there. 

Q There i s no gas there? A No, s i r . 

Q How do you account for the fact that the f i e l d i s limited 

or stops some distance before the sand outcrops? 

A That i s a good question. 

Q Well, do you have the answer? 

A There is lo t s of reasons I can think of. One, there could 

a water seal, that i s you get the water, percentage of water high 

i n the sand to your relative permeability to move by the gas or 

below. Therefore, you would not lose the gas. This i s a subnormal 

pressure reservoir for i t s depth, some of the gas must have gone 

somewhere already. 

Q Wouldn't also a decline i n the porosity account for the 

fact that the gas isn't present as well as — 

A (Interrupting) I t could. 

Q Since the weaker wells, that is the wells with the poorer 

d e l i v e r a b i l i t y , are at the periphery of the f i e l d , isn't i t logical 

to assume that as you go towards the edge of the f i e l d you have a 

decline i n your porosity, a higher percentage of connate water and 

KM 
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other factors which result in non-production? 

A Sir, you asked me which well had the highest porosity. 

Q Beg your pardon. 

A You asked me a minute ago which well had the highest porosity. 

I said 13.05. That is i t i n a, one well which is outside the f i e l d . 

I t i s the highest porosity. 

Q Is there any production on the east of that? 

A No, s i r . 

Q Isn't i t possible that the f i e l d may go on for some distance 

the other side? 

A I t i s possible that the f i e l d may go on i n some distance i n 

lots of ways in this, i n any direction. 

Q In other words, there has been no definition of the f i e l d 

over i n that point. How about down on the south and west sides? 

A I have no evidence whether i t w i l l or w i l l not. This is so far 

away from the area I was studying, I don't have too much data on i t . 

Q Do I understand then, that the area you studied was confine! 

to the eastern side of the field? 

A The area I studied, the area for which my report was made, 

was somewhere in that nature. I had data over here both on cores aid 

logs. I carried them on across. 

MR. SPURRIER: For the record, how much of the basin was that? 

Your pencil doesn't show up in the record. 

A I studied 473,545 acres. 

MR. FOSTER: Out of how many? A Just a minute. 

MR.- SPURRIER: Let's take a short recess. 

(Recess.) 
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MR. SPURRIER: Mr. Barry. 

A I believe you asked me, the Commission asked me how many acre 

i n my study, what percent of the t o t a l f i e l d I studied? 

Q That i s r i g h t . 

A The gross acreage which P h i l l i p s has an int e r e s t under the 

u n i t i z a t i o n agreements and which my study covered, was 473,546.79 

acres. The t o t a l area enclosed i n my estimated l i m i t s of proved pro

ductive area i s 779,157» Naturally i n studying the units i n which 

P h i l l i p s had an i n t e r e s t i n , I had to study wells j u s t outside thos 

units to get contr o l , so the f i r s t f i g u r e i s on the low side. I 

studied wells i n a larger area than t h a t . 

Q I s a l l of that acreage w i t h i n the proven l i m i t s of the Blanco 

F i e l d , or i s i t located elsewhere? 

A I t i s located w i t h i n the nroven l i m i t s . 

Q I don't believe — 

A (In t e r r u p t i n g ) S i r , I made a misstatement of fa c t a minute 

ago. Some of that acreage i s not i n , the proven l i m i t s , by subtracting 

about four figures I could give i t to you. 

Q I think the Commission asked the question. Do you want him 

to subtract those figures? 

MR. SPURRIER: I f they are wrong we do, yes. 

A The corrected f i g u r e of the acreage studied w i t h i n the l i m i t s 

of proved production i s 444,301. 

Q Your study, however, i s p r i m a r i l y devoted to the eight wells 

from which you took the cores? I n other words, I would l i k e to f i n j i 

out the scope of your f i g u r e . You studied 440,000 some odd acres. 

What was the nature of that study? 

A The nature of that study was as you say, the eight wells with 

1.H 
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the starting point. Those were the wells in which I had the basic 

data necessary to get a l l the factors necessary to get the reserves t 

t'he porosity, the permeability, the water and the correlation betwesn, 

to obtain a correlation of electric logs. Then that data correlation 

was applied to the rest of the wells. 

Q Where were those eight wells located? 

A One well was located in Section 8, 31 North, 7 West, one 

well was located i n Section 29, 32 North, 8 West, one well was l o 

cated i n Section 30 North, 6 West, one well was located in Sec

tion 22, 30 North, 5 West, one well was located i n Section 25, 29 

North, 6 West, one well was located i n Section 21, 28 North, 3 West, 

one well was located i n Section 21, 29 North, 4 West. I beg your 

pardon, 29 North, 3 West, one well was located i n Section 20 of 27 

North, 3 West. Eight wells. 

Q Now referring to the well — 

A (Interrupting) In Section 32 of 30 North, 5 West. 

Q What was the average porosity in that well? 

A That well was cored only i n the C l i f f House formation within 

the interval cored and recovered and analyzed. I had 23 samples 

which were greater than one-tenth of amillidarcy and had an average 

porosity of 11.02. 

Q Let's refer to this well located at th i s point. 

A That i s i n Section 21, 28 North, 3 West, which i s the 

Phillips Indian B-l of 78 samples, which I counted pay had an average 

porosity of 10.38. 

Q Let's go back into the more or less center of the f i e l d hero, 

let ' s have the porosity on this well. 

A That i s Phillips 30-6 Mesa 5-35 located i n Section 35 of 
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30 North and 6 West. That well there was samples that had an 

average porosity of 9.4. 

Q Let's take t h i s well up here. 

A Phillips Mesa unit 32-7 No. 1-8 located i n Section 8 of 

31 North, 7 West, had 132 samples whose average porosity was 9.99. 

Q Would you draw an assumption from that brief testimony that. 

as you went to the west the porosity declined? 

A My range on the three that I gave you was 9.point — 
point 

Q There were two at 9/ something, and — 

A (Interrupting) Since this well only — 

MR. FOSTER: (Interrupting) What well? 

A Since the well i n Section 22 of 30, North, 5 West which hac. 

11.02 percent porosity and the highest of the four I just remembered 

was only for 32 samples, and only out of the C l i f f House, and where

as the other wells were for samples from a l l three formations, I 

don't think that i t i s representative i n answer to your question 

based on this alone. 

Q How about th i s well here? 

A This well has a higher porosity than the other two. 

Q In answer to my — 

A (Interrupting) Which i s less than one percent of porosity, 

I do not think that i s indicative that i t i s getting poorer as you 

go West, no, s i r . 

Q You don't consider then, that your sampling technique was cf 

sufficient accuracy to establish that i t was going poorer as you 

went west? 

A I feel that the wells i n which the ranges of porosity that 

I have, the wells that I used gave me a representative porosity, 
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the range, the maximum and minimum are not too much, i t dues not t b l l 

me anything of a trend of porosities east or west or north or south 
not 

Q Well, i f i t won't t e l l you th a t , would i t a l s o / t e l l you 

that the average porosity i n a l l these wells are the same? 

A Yes, s i r . I t won't t e l l me that the average porosity i n a l j l 

the wells are i d e n t i c a l l y ten percent. 

Q And you can't — 

A (In t e r r u p t i n g ) They w i l l have the range of eight percent t|o 

ten percent, and i n that variance. 

Q I got the impression from your testimony that you didn't 

consider your sampling of s u f f i c i e n t accuracy to establish a trend, 

am I right? 

A I don't believe t h i s i s a trend, no, s i r . 

Q Do you consider that your sampling i s of s u f f i c i e n t accurady 

to establish a trend? 

A I f there i s no trend I can't establish one. 

Q The reason f o r i t i s that you don't have s u f f i c i e n t sampling, 

i s that correct? A There i s no trend. 

Q No, you misunderstand my question. I am asking about your 

computation, not about your conclusion. 

A I can't establish a trend that I don't know ex i s t s . 

Q You have taken certain samples there and used them as a 

basis f o r making calculations. A surface impression from your samph 

l i n g there would leave the impression that you had, i t had a decline 

i n the porosity as you went west. You say that your sampling was 

not s u f f i c i e n t l y accurate to establish a trend and I am asking the 

question now, that being the case, i s your sampling s u f f i c i e n t l y 

accurate t o establish anything? 
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A I t i s s u f f i c i e n t l y accurage i n my judgment. I have 757 

samples. 

Q From eight wells? A From eight wells. 

Q How many wells i n the f i e l d ? 

A Approximately 600, 700. 

Q 704 I believe was t e s t i f i e d to yesterday. 

A I w i l l accept your f i g u r e . 

Q Would you consider that samples from eight wells i n the 

northeast portion of the f i e l d and down i n the east border, to be 

representative and to a f f o r d s u f f i c i e n t information to establish 

the porosity f o r the wells i n the rest of the f i e l d ? 

A I believe I t e s t i f i e d on d i r e c t examination that I had a v a i l 

able core analysis i n t h i s area. 

MR. FOSTER: What area i s that? 

A That i s the central portion of the f i e l d . 

Q I don't believe you t e s t i f i e d as t o the highest porosity 

you found i n those core samples? A No, s i r , I didn't. 

Q Do you know what that is? 

A I know some averages i s a l l that I have with me. I have thje 

complete data i n my o f f i c e i n B a r t l e s v i l l e . I have core analysis on 

a wel l i n Section 19 of 30 North and 9 West, whose average porosity 

of a l l the cores analyzed i n the C l i f f House and Point Lookout formal-

t i o n of 9.4 percent, i d e n t i c a l to the 124 miles east that we ju s t 

talked about. 

Q Do you have any others? 

A I have an analysis on a wel l i n Section 29, 31 North, 9 Wesjt 

whose average porosity of a l l the samples analyzed was 6.3. I do 

not r e c a l l whether that w e l l was analyzed by the same laboratory that 
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analyzed the rest of them. I do know that the 9.4 was done, was 

obtained by the same laboratory that obtained the majority of the 

core analyses. 

Q Do you know how many samples were taken i n each of the two 

wells and from what area? 

A In the well i n 19, 30 and 9, there were 222 samples. In the 

well i n 29, 31, 9 there were 138 samples, both wells were cored only 

i n the C l i f f House and the Point Lookout formation. Not i n the 

Menefee. 
Q Not i n the Menefee? A No, s i r . 

Q Coming back to the question I asked you awhile ago, what is 
i n 

the highest average porosity that you found/any of the wells in which 

samples were taken? 

A That was 13*05 on the Phillips Indian 1-A for 76 samples, 

that well being located i n Section 21, 29 North, 3 West. 

Q Does that include a l l of the samples which you analyzed, 

that was one of t3S6,I believe. Is that the highest core analysis 

percentage that you found i n any of the cores you examined i n the 

entire field? 

A Yes, I believe i t i s . 

Q What is the lowest that you found on the. average? 

A That was, I believe I just read, 6.3 on the well in 29, 31, 

9,that being the lowest. 

Q That would establish an order of magnitude of a two to one 

dife r e n t i a l then i n the average porosity? 

A Yes, s i r . 

Q A l i t t l e i n excess — 

A (Interrupting) Those two figures,so multiply up. 
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Q Wouldn't you consider i t to be reasonable i n establishing 

the reserves, since porosity does have a di r e c t connection with the 

reserves, t o consider the p o s s i b i l i t y of a two to one d i f f e r e n t i a l |in 

addition to the three and a hal f to one which you t e s t i f i e d concern 

ing your net pay? 

A Knowing what I do about the 6.3 which i s the lowest one, I 

don't know that that would apply, i n that I don't know that i t was 

done under the same method that the rest of them were. I t wasn't 

my core analysis, my company's core analysis. I f that i s true , i f 

that i s the porosity average of that w e l l , there appears to be 6.3 

average there, a 13.5 there. That f i g u r e though, of 6.3 was every 

sample analyzed i n that xvell. I t i s not w i t h i n a pay count, so i f 

you are thin k i n g that the things that you would not count, c a l l pay 

as being lower p o r o s i t i e s , which i s taken out of t h i s f i g u r e , when 

you got the average and s t i l l remain i n t h i s f i g u r e , because I just 

took the t o t a l , I can't say that there i s a two to one there. 

Q Well, assuming that those conditions were more or less simi

l a r and since we were working i n averages anyhow, wouldn't i t be a 

reasonable assumption f o r the Commission to make here that you coul<ji 

have as much as a two to one d i f f e r e n t i a l i n the porosity? I n your 

opinion, don't you think t h a t there exists i n t h i s f i e l d out here 

areas where your porosity i n a p a r t i c u l a r w e l l i s on the order of 

two to one higher than i n other wells? 

A In what we want to c a l l as pay? 

Q I n what we c a l l as pay, that i s r i g h t . 

A I have no data f o r t h a t . 

Q I am asking your opinion based on your knowledge and the 

study that you made. 

X/k 
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A" My opinion i s based on the data 1 have and the study that 

I made. 

Q I was under the impression that you made i t in a — based 

on core and — 

A (Interrupting) I haven't got anything to substantiate the 

question you asked. 

Q Wouldn't i t be substantiated by the knowledge of the core 

data? A There is a two to one? 

MR. FOSTER: You want him to base an answer on something he 

doesn't know about. 

MR. SMITH: I think he knows about i t , Judge. 

A I said the 6.3 was not comparable to the others, I have no 

data to substantiate that. 

Q Taking the other data, you would at least concede that i t i)s 

on the order of one and a half to one? 

A Definitely that, that the porosity well by well shows from 

the data that I have here, i, I have there that i t varies. 

Q And due to the variance i n samples that were taken, some of 

them not being taken i n certain locations, some of them just i n the 

C l i f f House, that i t i s quite possible that i t could be even higher 

than that, isn't that correct? A No, s i r . 

Q You don't think i t is? 

A I have nothing to think that i t might be higher than that, 

no, s i r . 

MR. FOSTER: Are you asking that could he think i t was higher? 

MR. SMITH: I am asking him a reasonable assumption. I f i t i s 

not a reasonable assumption. 

A I don't think i t i s a reasonable assumption. 

1 
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Q Let's discuss connate water. I believe you t e s t i f i e d awhile 

ago that a possible reason f o r the l i m i t of the f i e l d here i s the 

existence of connate water, water saturation? 

A Yes, s i r . Somewhere i n the reservoir. I don't say t h i s i s 

the ultimate l i m i t of proved production i n the San Juan Basin. The 

i s not that l i n e around i t . The ultimate as presently proved. 

Q You have something on here that says estimated l i m i t s of 

proved production. 

A As of August l s t , 1953. 

Q That i s r i g h t . Now as of that date, there being shall we 

say, l e t a l l wells around the side which would lead people to beliejve 

they had got to the edge of production. 

A That was not my assumption. That i s my estimated l i m i t s of 

proved production, proved by w e l l . I t has been changed i n the last 

year by wells being d r i l l e d outside that l i n e . 

Q Well, the existence of connate water has a dire c t r e l a t i o n 

ship to the quantity of reserve? A Yes, s i r . 

Q I f i t i s occupied by water, i t can't be occupied by gas? 

A Yes, s i r . 

Q Have you run any samples or have any knowledge or information 

w i t h respect to any of the wells cored, or any of the other wells i n 

the f i e l d w i t h respect to the existence of connate water? 

A Yes, s i r , that i s how I got my facto r of 30 percent. 

Q T h i r t y percent of what? 

A Floor space, t h i r t y percent would be f i l l e d with connate watejr, 

Q Does that vary from w e l l to well? 

A The connate water, average connate water i n P h i l l i p s 30-6 

Mesaverde 5-35, located i n 35, 30 North, 6 West, had a connate 

174 
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water of 30.28 on the samples counted as net pay. The well Phillips 
Mesa 

/ H i i l * l o c a t e d i n Section 29, of632 and 8 had a connate water con4 

tent average eight samples counted, 24.9. 

MR. FOSTER: How far apart are those two wells? 

A Twenty to twenty-five miles. The Phillips 29-6 Mesa tfe&fce 

located i n Section 35, 29-6 half an average connate water 

sample in net pay of 29.09. 

Q What is the — 

A (Interrupting) That is a l l the connate water data that I 

have on the Phillips wells. That averages 27.89 for the three wel][s, 

the value I used for the f i e l d was 30 percent. I was just a l i t t l e 

b i t conservative. 

Q Do you have any information on any wells besides the three 

wells with respect to the content of connate water^ in order to shorften 

the process a l i t t l e b i t , i f you have the information, what is the 

highest percent and what is the lowest percent. 

A I have i t on the two wells that I gave you on a l l the sampl 

run again which i s every sample regardless of porosity and permea

b i l i t y , which i s high because the lower permeability always has more 

water in i t , the samples are 37.9 on the well in 19, 30 and 9. 

MR. FOSTER: Whose well is i t ? 

A El Paso Natural Gas. And a l l the samples i n the well in 

Section 29, 31, 9, averaged 31.7. That is the well that had the 

lowest porosity. 

Q Are those the same three wells or are they additional wells 

that you f i r s t talked about? How many wells altogether do you have 

information on with respect to connate water? 

es 
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A" Right here and now 1 have inrormation on Phillips three weljlS 

and two foreign operated wells. 

Q You don't have any information as to what the connate water 

may be in other wells i n the f i e l d aside from those that you just 

t e s t i f i e d about? 

A Not with me. I might have one or two more. 

Q Do you have any knowledge or recollection of the discrepancy 

or disparity between the. connate well from the highest well to the 

lowest well that you know of? 

A None other than these comparisons. 

Q What is the order of magnitude with respect to displacement 

represented by your highest and lowest figures? 

A The lowest figure there was 24.29, the highest — 

MR, FOSTER: (Interrupting) The lowest figures where? 

A The lowest connate water percentage on any well was 24.29, 

comparably highest connate water on any well was 30.2-8. 

Q Would you answer my question? 

A The difference is six percent. 

Q Is that six percent factor — 

A (Interrupting) Six percent connate water. 

Q Six percent difference i n displacement by connate water? 

A Yes. 

Q Going back to the question, changing the subject a l i t t l e btit, 

going into the question of sand-fracing. 

A Yes. 

Q And acidizing, which I believe you t e s t i f i e d resulted i n i n 

creasing materially the d e l i v e r a b i l i t y of certain wells, I take i t 
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as a basic assumption of your testimony that you are assuming that 

conditions are equal i n respective wells. I n other words, that tha|t 

i s the sole cause of the increased d e l i v e r a b i l i t y ? 

A That i s a l l you do to the w e l l . You test i t n a t u r a l l y , the 

T. D. tests so much. 

MR. FOSTER: What i s the T. D., t o t a l ? 

A Total depth. You test i t , then, and you have so much gas. 

You sand-frac i t and te s t i t again and you have additional gas. 

Q Have you observed the production h i s t o r y of a well which has 

been so treated over a period of months or years? 

A No, s i r . I t i s rather new. 

Q You would anticipate that i f the sole cause was due to the 

sand-fracting or acidi z i n g , that there would be a rather marked drop 

i n the pressures? I n other words, you would get back down to the 

o r i g i n a l pressure as soon as you had exhausted the gas, so sand-

fracted or acidized. 

A That i s a rather long question. I w i l l attempt to answer 

i t . Unless you want to reohrase i t and shorten i t up one phrase at 

a time. 

Q Well, b r i e f l y stated, perhaps I might be able to state i t 

more b r i e f l y . A w e l l that has been acidized or sand-fracted r e s u l t i n g 

i n higher d e l i v e r a b i l i t y should not continue on that higher d e l i v e r ! 

a b i l i t y f o r a considerable period of time. 

A Is that a question? 

MR. FOSTER: Are you t e s t i f y i n g or i s that a statement? 

Q I am asking a question, i f that i s a reasonable assumption. 

A Mo, s i r . The decrease i n that d e l i v e r a b i l i t y w i l l come about 

through decrease i n pressure. The decrease i n pressure w i l l come 
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«oout through percentage**!. s?> depiction ot reserves;; i t depends 
upon your reserves how fast that deliverability comes down and not 
on anything else* 

Q So that i f you found & m i l to continue to maintain this 

high deliverability over a period of a year or uwo years, you woulcjl 
naturally assume that i t had greater reserves? 

A Or drainage area* 

Q Well,, we are assuming that this man-made condition is limited 

to the extent 

A (Interrupting) 1 am not, tmybe you are* 

0 1 was .making that assumption, you weren't apparently* 

A I don't know, 

HR. FOSTER: That Is a l i t t l e argumentative i t seems to rae* I 

don't object to hi® asking the question, but now he has had an un

disclosed assumption here i t appears in the question that he aekad 
MR. SMITKi! Would the witness like to correct his answer? 

MR, POSTER: No, I would like you to state what your assumption 

i s . He w i l l answer the question i f you can ever get i t up there* 

lou got something in your hip pocket, why get i t o u t K e w i l l 

answer the question for you i f you w i l l get I t up there. 

MR, SPURRIER: Let's recess unt i l 1:30, 

(Noon Recess,} AP7SEI-I00IT-SESSION 
June 22* 1954 

MR, SPUERIERs Come to order, 

being previously duly sworn* testified further as follows: 

By KR. SMITH: CROSS aXAMISfmQM {continued,} 

Q On tha spread in tbe. cstmst® water in the three* four or five 
wells that you looked Into* as I recall i t * i t was between 24 and 
around 37 percent"? 

A I gave you such a spread* but they were not comparable* Mr„ 

Ssith, in the fact that one of thaw considered a l l s&aples thst werlo 
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taken, the other, that was the higher value, the 37 percent, the 

other consisted only of those portions that I considered pay. 

Q What was the spread i n the others? 

A The spread i n the two comparable figures were from 24.29 to 

30.28. That was, I th i n k , we went through t h a t , that was a d i f f e r 

ence of 6 percent connate water. 

Q The d i f f e r e n t i a l would not be 6 percent by volume, i t would tje 

the d i f f e r e n t i a l between 24 and 30 percent? 

A The difference between 70 percent and 86 percent. 

Q Roughly i n the order of magnitude between the two by com

parison of about a t h i r d increase, or would i t be on the order of 

one and a hal f to one? 

A I t would be a difference of 6/70ths. I t would be 22.8. 

MR. GRENIER: I didn't understand, that was the difference be

tween 24.29 and 30.9? 

A 30.8 was the other f i g u r e . 

MR. FOSTER: What i s the difference you gave there? 

A That would make a difference i n your reserve of whether your 

gas space was 86 percent or the one minus the connate water, 86 per 

cent on the — 

MR. GRENIER: 76, would i t not be? I couldn't follow your f i g u r 

ing there. 

A 6/70ths. I t would be i n the neighborhood of 8.6 percent. 

Q I s that your f i n a l answer now? A YeS, s i r . 

Q Do you know whether or not certain of the wells over i n the 

northwestern, up i n the other side of the Animas River, run as high 

as 60 percent water saturation? A I don't know. 

Q I f that f a c t were tr u e , would i t make a difference i n the 
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results or your study? A Tes~. 

Q I t would tend to show a large disparity with respect to re

serves as constant with the area where you have less connate water? 

A I f that was the case, yes. 

Q Going back to your study, as I understood i t , you took the 

eight wells and from i t made certain assumptions, am I correct, and 

applied that to the 440,000 acres that were under your study? 

A From the eight wells I didn't make any assumption. From 

the eight wells I got the basic data that allowed me to go on. 

Q In other words, you arrived at a formula from the eight wells? 

A I arrived at a formula. No, the formula is the same i n 

every f i e l d . No, I arrived at the basic factors from the core analy

sis to base a formula. 
Q You applied your formulas then, as far as your study, too? 

A That is r i g h t . 

Q Wouldn't you say your study wasn't as much a study of the 

440,000 some acres as i t was of eight wells? 

A No, I would not say. 

Q I f the assumption of the factors being constant throughout 

the 440,000 acres, isn't i t a necessary incident, of your study? 

A I used the factors that I obtained from the eight wells as 

representative of a l l the wells in the f i e l d , yes. 

Q What is the permeability i n the eight wells that you studied? 

A The average was .54, .54 millidarcys. 

Q .54 millidarcys. Do you know what the maximum millidarcys 

may be in any of the wells i n the field? 

A I believe I t e s t i f i e d this morning that I f e l t that the 

maximum was varied from practically nothing to f i f t e e n . 
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: Q To f i f t e e n . So that the eight wells you took were noz zne 

a r i t h m e t i c a l average of the spread and could be considered ac t u a l l y 

poorer wells? 

A I did average that f i f t e e n i n , the highest one with the 

lowest one and got the average of 5544. 

Q That i s the average of the eight you studied? 

A l e s . 

Q Noticing that they have up to f i f t e e n m i l l i d a r c y s i n the 

f i e l d , i t i s obvious that there are certain wells i n the f i e l d x^hich 

are considerably higher than the average of the eight that you took? 

A I don't know that to be the case, no. 

Q Isn ' t permeability the main f a c t o r i n determining the pro

b a b i l i t y of the gas? A I t i s a fa c t o r , yes. 

Q Would you say i t i s one of the chief factors? 

A Well, we got to s t i c k time i n there. Are we t a l k i n g about 

equal time? 

Q No, I am t a l k i n g about recovering the gas over a period of 

exhaustion to exhaustion of the reservoir. 

A To exhaustion of the reservoir? 

Q Yes. A I don't think i t i s . 

Q I n other words, i t i s ju s t a question of time, i n your opin

ion, i s a l l i t amounts to? 

A I t i s the product of permeability and time, 

MR. SMITH: I believe that i s a l l . 

MR. SPURRIER: Anyone else have a question of Mr. Barry? 

MR. HOWELL: Ben Howell, representing E l Paso Natural Gas Company. 

By MR. HOWELL: 
Q Mr. Barry, t h i s isopachus map which i s P h i l l i p ' s Exhibit No. 1. 
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as I understand, was constructed by you from the results of your 

reserve studies which you have outlined, and does that map show t h i 

gross sands or the net pay sands? A I t shows the gross sand£. 

Q I t shows the gross sands, so the thicknesses of sands as 

shown on the Exhibit 1 would be reduced by 25 percent to reach the 

net pay sand? A Yes, s i r . 

Q The fi g u r e that you took, the a r b i t r a r y f i g u r e of 75 percent 

i s one which possibly another engineer might have said that maybe 

85 percent was the f i g u r e . Another might have said 50, i s that 

correct? A No, s i r . 

MR. FOSTER: I object to the question because i t assumes that 

he said he had taken an a r b i t r a r y f i g u r e and he didn't say any such 

thi n g . 

0. How did you take that f i g u r e of 75 percent and apply i t to 

every sand i n the f i e l d ? 

A I found i n the wells that were cored, the int e r v a l s that 

correlated between the core analysis and the gamma ray logs to pay 

that 75 percent of the samples w i t h i n that i n t e r v a l contained per

meability greater than one-tenth of a m i l l i d a r c y . Twenty-five per

cent numerically of those samples means a permeability of less than 

one-tenth of a m i l l i d a r c y . 

Q So that your 75 percent figure was based purely upon the corejs 

taken from eight wells'. That i s the basis that you used your 75 

percent f i g u r e from, i s i t ? A Yes, s i r . 

Q And someone else i n estimating net pay might determine that 

permeability should be set at a higher f i g u r e , i n which case the nejt 

sands would probably be less, wouldn't they? 

A Yes, s i r , they could do t h a t . 

i 
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~Q And the estimates which result tend to be l i b e r a l , or tend 

1 n 

to be conservative according to the method which i s used, i s that 

correct? 

A You mean you are asking me whether I think mine i s l i b e r a l 

or conservative? 

Q No, I am just saying that by another set of samples giving 

a different figure would result i n either more l i b e r a l or more con

servative estimates for the sand thickness i n the f i e l d , would i t n|ot? 

A You took another set of samples you would get a different 

answer, yes. 

Q Different studies would have some variations depending upon 

the basis that was used in selecting the net pay from the gross pay? 

A Yes, s i r . Do i t a different way you get a different answer. 

Q However, i f the same method i s used consistently, why there 

i s a degree of relationship that is consistent within that particular 

method. Maybe I don't make myself clear here, but suppose someone 

else used a method whereby they came out with a different net footalge, 

nevertheless that method would indicate somewhat the same relation

ship between thick sands in one l o c a l i t y and thin sands in another 

as is indicated by your method, wouldn't i t ? 

A I t would depend on how they did i t . I don't know how they 

are going to do i t . 

Q Suppose somebody used 50 percent instead of 75? 

A They would cut the plat 50 percent over the entire area, yoju 

would have 50 percent on the east and 50 percent on the west i f they 

did do i t that way. 

Q You have a bottom cut of point of net thickness of 92 feet, 

I believe? 
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A That was, I believe, I read a f i g u r e ol' 98 being tne lowest 

gross sand thickness of any w e l l that I had counted the pay on. 

Q There are wells that are completed i n the basin that are 

completed i n a net pay thickness of less than t h a t , aren't there? 

A To my knowledge, no. 

Q You don't know of any? 

A I have none so indicated. 

Q The quantity of reserves that i s i n place i s the quantity 

that can be estimated by d i f f e r e n t methods, I believe you have tes

t i f i e d one of them i s the volumetric? 

A Volumetric method i s a l l I have t e s t i f i e d . 

Q Way of estimating the reserves. Actually i n practice, i t 

i s possible to recover only a portion of those reserves, i s n ' t i t ? 

A Of the reserves i n places, yes, s i r . 

Q So that the net recoverable reserves are not necessarily, 

i n f a c t would be less than the necessary reserves i n place? 

A The net recoverable reserves would be less than the reserves: 

i n place. 

Q And one of the factors which makes reserves recoverable i s 

the permeability that exists through fractures, whether e x i s t i n g i n 

the structure or made by man, i s n ' t i t ? A Yes, s i r . 

Q There w i l l be more net recoverable reserves i n an area whi4h 

by reason of fractures there i s movement of gas into the well bore' 

A Are we s t i c k i n g time on here now? 

Q No, I am ju s t saying that — 

A (I n t e r r u p t i n g ) Then, I say no, s i r , there w i l l not be. 

Q I n your opinion the w e l l that has a fracture area around i1^ 

i n which there i s a surface that the rock touches i n many places 
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there and feeds i n t o the wel l bore, w i l l not produce a larger per

centage of those reserves than one without those fractures? 

A An i n f i n i t e time, no. 

Q What would be the period of time? 

A I don't know. 

Q You don't know? A No. 

Q Whether or not i t would be economical to produce a l l of 

those reserves i n the absence of either God-made or man-made fractdres, 

you wouldn't purport to say? 

A I n the absence of God-made or man-made fractures. I think 

i n the absence of God-made or man-made we wouldn't be developing tfy 

San Juan Basin, any of i t . 

Q The re s u l t that has taken place has resulted i n a l l but one 

well being fractured by shooting or by the sand-frac method? 

A That has been the customary, I could think of only one well 

that I wasn't sure was either shot or sand-frac. 

Q. So insofar as the man-made provisions, those wells are a l l 

substantially on the same basis. They have a l l used one or the othjer 

of the accepted methods of making fractures around the well bore? 

A With some degree of e f f i c i e n c y , they have. Yes. 

Q The greatest percentage of increase r e s u l t i n g from either 

shooting a well or sand-fracting a well i s with the wells that are 

small i n i t i a l l y , i s n ' t i t ? A I imagine so. 

Q You sited one w e l l that I believe had an I.P. of somewhere 

around 150,000 that your testimony showed had been increased twenty|-

fold? 

A Yes, s i r . The El Paso No. 3 J. Howell. 

Q Do you know of any wel l that had an i n i t i a l p o t e n t i a l of two 
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million that has been increased 40 million? 

A I do not know that here, no, s i r . I would have to check. 

Q That would be such an unusual thing i n the f i e l d you would, 

probably would have noticed i t , wouldn't you, Mr. Barry? 

A No, s i r . 

Q You mean that 40 million foot wells are commonplace up ther£ 

A What I mean, I know there is few 40 million foot, 40 million 

foot wells. 30 i s more — 

Q (Interrupting) You haven't looked up to see what they were 

naturally? A No, s i r . 

Q As a matter of fact, with your own experience and your own 

company haven't you discovered that i f the well has a good natural 

flow test that the percentage of increase generally is less by 

reason of shooting and sand-fracting than the well that has the low 

natural flow? 

A I haven't observed that, no. 

Q You haven't made a study on that point? 

A I haven't made a study. 

Q With reference to the eight wells that you took cores, I 

notice there is one well, the Indian well, which is outside the lin4 

that you give as the boundary of the Mesaverde production. I woultjl 

assume from that either that the well was a dry hole or non-commercial? 

A The well, the Indian 1-A was completed with a small I . P. aijid 

made a l i t t l e b i t of water. I did not feel that I wished to extend 

my l i m i t s over beyond that well. I t was d r i l l e d , well mud could be 

a mechanical happenstance, but I f e l t that I was conservative by 

keeping the l i m i t s of production inside of that well u n t i l we had 

further development. 

1 Rf T 
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Q So that so f a r as you are concerned, you wouldn't count that 

w e l l as being an extension of the f i e l d at the present time, or 

commerical well? 

A That well was completed at the time that I put the l i m i t on 

there, so i t was before t h a t . 

Q I believe the San Juan 328 Mesa 2-29 was another we l l that 

you t e s t i f i e d about, wasn't i t ? A Yes, s i r . 

Q Has that w e l l been completed? 

A I don't believe i t has been o f f i c i a l l y tested, no, s i r . 

0 The San Juan 3727, the Mesaverde No. 8 was another, I 

believe? A That i s r i g h t . 

Q That was plugged back to the Fruitland and not productive 

i n the Mesaverde, wasn't i t ? 

A I t was a mechanical f a i l u r e i n the Mesaverde, we have d r i l l e d 

another well i n another section and successfully completed a commer

c i a l w e l l . I t was d r i l l e d with mud. 

Q The 35-5 u n i t , Mesa uni t 1-22, do you r e c a l l what the i n i t i a l 

p o t e n t i a l was on that w e l l when i t was completed? 

A I do not. I t was d r i l l e d with mud. I don't expect i t to havje 

been as high as i f i t had been d r i l l e d with gas. 

Q Would you say that probably 2,800 p o t e n t i a l was somewhere 

around high? 

A I f that i s your fi g u r e I w i l l accept i t . 

Q Assume i t that the fi g u r e was copied from the Commission 

records. 

A I t was a small w e l l . I t was d r i l l e d with mud rather than 

gas. 

Q Your Indian 1-A Well i s , I believe, another one that was coreld? 
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A That had an i n i t i a l p o t e n t i a l , I believe, of 426,000. 

Q That i s the one we were t a l k i n g about just a minute ago? 

Is that the Indian 1-A which i s outside? 

A Yes. 

Q What about Indian C? 

A I t was d r i l l e d with mud, cored, i t i s outside too. 

Q So that — 

A (Int e r r u p t i n g ) Temporarily plugged and abandoned. 

Q So that at least four or f i v e of those wells are wells that 

are either non-productive f o r one reason or another, or hardly counted 

as commercial wells, i s that correct? 

A Non-productive or hardly counted as commercial wells? 

Q Yes. 

A Well, we have gone over them and I have t o l d you what the 

status of each one i s . The C-l i s plugged, the A-1 i s a producer, 

small producing w e l l , the 229 has not been tested, the 1-B was a 

mechanical f a i l u r e . I think i t i s obvious that what you say i s trujs. 

Q The studies which you made with reference to reserves cover

ing some 440,000 acres, of course, included acreage that other people 

owned that was chatter boarded along with that of Phi l l i p s ? 

A I t was the t o t a l gross acreage i n those u n i t s . 

Q You studied generally the northeastern and eastern fringe o(f 

the f i e l d there? 

A I studied the northeastern and the eastern h a l f of the f i e l f i , 

would be better than the f r i n g e . 

Q Generally speaking, as you approached the flanks or the edg|es 

of the f i e l d , the potentials and d e l i v e r a b i l i t y of the wells are 

lower, i s n ' t i t ? 

ADA DEARNLEY & ASSOCIATES 
S T E N O T Y P E REPORTERS 

R O O M 1OS-1O6-107 E L C O R T E Z B L D G . 
P H O N E S 7 - 9 6 4 S A N D S - 9 S 4 6 
A L B U Q U E R Q U E , N E W M E X I C O 



A" Generally speaking, no. The potentials or d e l i v e r a b i l i t i e s 

of some of the wells i n the middle of the f i e l d are ju s t as low as 

the wells on the outside. 

MR. FOSTER: Lower. 

A Lower too. 

Q I believe on your Isopachus map you showed some areas that 

you c a l l sink holes. What do you mean by that? 

A I mean that f o r a small area the thickness was less than 

the surrounding w e l l . 

Q That i s that w i t h i n the center of the f i e l d there would be 

places i n which you would have t h i n sand sections, r e l a t i v e l y t h i n 

sand sections? 

A No, s i r , I wouldn't say t h a t . For example, a general term 

I use as sink hole, I point to an area of one w e l l . 

MR. FOSTER: Where i s that? 

A I n Section 13 of 30 North, 9 West. Which i s geographically 

about i n the center of the f i e l d . That we l l has, by my calculations 

has 220 feet of gross sand. Immediately surrounding that each well 

has better than 250 f e e t . Since t h i s i s a 50 foot contour map, I 

have to show that that area i s s l i g h t l y less than 250. I t i s not 

t h i n only i n the f a c t that i t has got 30 feet less than the next 

we l l to i t . 

Q I t i s thinner than the sand surrounding i t ? 

A Yes. But i t i s not the t h i n , w e l l I wouldn't c a l l i t t h i n , 

220 f e e t . I t i s 30 foot thinner than the ones around i t . 

Q There are various spots throughout the entire f i e l d i n whic 

you f i n d areas i n which sands are thicker than surrounding sands, anld 

areas i n which sands are thinner than surrounding sands, i s n ' t that 

! v ;9 
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A It varies from one to three and a half throughout the field[ 

Q And the depth of the sand generally tends to be thicker 

toward the center and northeastern portion of the f i e l d than i t 

does towards the flanks, is that correct? 

A I don't know what you mean by depth of i t . The thickness o 

the sands tends to be thicker toward, I have lost you-toward where, 

Q I said, the central and northeastern portions of the f i e l d . 

A That i s pretty broad. I have the intervals of 220 foot and 

greater thicknesses. 

MR. FOSTER: Locate yourself on the map. 

A Generally i n the south half of Township 31 North, 10 West, 

North half Township 30 North, 10 West, a l l of Township 30 North, 9 

West, South half of 30 north, 8 West. North half of 29 North, 8 

West extending then into the West half of 29 North, 7 West and 28 

North, 7 West. Generally i n that area a l l of 250 feet gross sand 

thickness or better. That i s the thickest part. Now, that isn't 

the Northeastern part as you so described i t . I t just seems to 

generally run through there. 

Q What interval did you use on your contour lines, 50 foot? 

A Yes, s i r . 

Q And the map is drawn showing the variations of 50 feet? 

A Yes, s i r . 

MR. HOWELL: That is a l l . Thank you, Mr. Barry. 

MR. SPURRIER: Anyone else have a question of Mr. Barry? 

MR. GRENIER: I have got one. 

By MR. GRENIER: 

Q Mr. Barry, i n the course of your studies, have you attempted 

to arrive at an average sand thickness through either the f i e l d as 
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delineated by you on the map as ol' l a s t August, or i n t n i s i+uv odd 

thousand acres which you studied? 

A Yes, s i r , that has to come as an average of, the average, 

pardon me, did you ask f o r sand count or pay thickness? 

Q Either one. 

A The average sand count perimeter of the P h i l l i p ' s portion vas 

176 f e e t . Perimiter. 

Q 107.6? 

A 176, that i s the weight by the amount of acreage i n each 

un i t which we buy the percentage that we have i n that u n i t . 

Q Did you attempt to a r r i v e at any such average f o r the f i e l d 

as a whole or f o r the remainder of this 444,000 acres which you said 

were under your study, and which were not p a r t i c u l a r l y P h i l l i p s 

acreage? 

A The average sand thickness of the entire f i e l d including 

P h i l l i p s 195 f e e t . 

Q Are these figures which you have given me on the same basis as 

the Isopachus l i n e s — A (Interrupting) Yes. 

Q Same as shown on your map? A Gross sand. 

Q This i s gross sand count. What i s the variance from that 

average either upward or downward, which you encountered as f a r as 

in d i v i d u a l portions of acreage are concerned? 

A T e s t i f i e d t h i s morning, I believe, that the lowest we l l was 

98. 

Q That would be about h a l f of the average then, i s that correct, 

f o r the f i e l d as a whole? 

A Approximately h a l f , s l i g h t l y more than h a l f . 

Q The maximum was — 
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"A (Interrupting) 328, I believe. 

Q I had a figure of 353, I don't know where I got that. That 

then, i s about 75 percent over? 

A Your 353, or which figure are we talking about now? 

Q Well, we are about down to 32$, that relationship is — 

MR. FOSTER: (Interrupting) We are not back down there. We 

have never been above i t . 

A I accept your records. 

Q Do you have any opinion, Mr. Barry, as to whether or not thtLs 

is a continuous reservoir? ' A Yes, s i r , I believe i t i|s, 

Q You believe i t i s , you have an opinion and your opinion i s 

that i t is a continuous reservoir? A Yes. 

Q Despite the mixed up character of the formations that you 

have t e s t i f i e d to? 

A I t e s t i f i e d to their mixed up nature only as that i t was no|t 

a uniform thickness of good porosity and uniform thickness of, layers 

of or beds of uniformly good porosity and poor porosity. I didn't 

intend that there wasn't an inter-connection between a l l those beds, 

Q Yesterday we heard Mr. Gorham te s t i f y i n g that i t was very 

d i f f i c u l t , i f not impossible, to trace individual producing sand 

members from one well to the next. Would that lack of traceability 

be of importance i n your mind as far as the v a l i d i t y of this opiniop 

of yours that they are a l l inter-connected? 

A I t i s a d i f f i c u l t problem I w i l l agree with the gentleman, 

but I think i t can be done on the Mfcraaffeesand members. 

Q You indicated that the fracturing which you found, and the 

cores you examined were both horizontal and vertical? 

A Yes, s i r . 
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Q Would the presence of v e r t i c a l f r a c t u r i n g tend to assist i n 

the flow from one well to the next, or one location to the next, oi 

gas so as to permit greater i n t e r f l o w of gas from one d r i l l s i t e tc 

the next? 

A I f i t extended across there, yes, s i r . It ( w o u l d provide a 

conduit bed whether v e r t i c a l or horizontal to the other layer. 

0 So that the v e r t i c a l fractures would assist i n l e t t i n g gas 

move between the more important horizontal ones. We might — 

A (In t e r r u p t i n g ) The v e r t i c a l fractures would assist the gas 

to move to them, then v e r t i c a l l y to a horizontal f r a c t u r e , or condi 

bed, which I described as being higher porosity and thence to the 

w e l l . 

MR. GRENIER: That i s a l l . 

MR. SPURRIER: Anyone else. Mr. Arnold. 

MR. ARNOLD: I have a question. 

By MR. ARNOLD: 

Q I believe you said that you correlated the gamma ray logs 

w i t h the core? 

A Yes, s i r , I prepared core graphs. That i s , I plotted the 

core analysis alongside the gamma ray neutron, gamma ray induction, 

a l l the types of logs I had on the cored wells. . 

Q You arrived at a l i n e on the gamma ray induction log one 

side which you counted net sand and the other side you threw out? 

A That i s r i g h t . 

Q Do you know about what the actual value on the induction log 

would have been? 

A On the induction log. I could f i n d no corre l a t i o n on my 

induction log with my c o r r e l a t i o n . 

i t 
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Q The l i n e was on the gamma ray log? 

A I t was on the gamma ray log . 

Q About where did i t f a l l on the gamma ray? 

A I t f e l l close to 50 percent. I used on wells where I did 

not have cores between 40 and 50 percent, being a l i t t l e b i t con

servative, but on the cored wells, i t f e l l about 50 percent of the 

distance between the average shale l i n e and the maximum, the minimujm 

gamma ray r e f l e c t i o n . 

MR. ARNOLD: Thank you. 

MR. MAXWELL: Mr. Maxwell with Pubco. I have a question. 

By MR. MAXWELL: 

Q Are you aware of the d i f f e r e n t s e n s i t i v i t y used on gamma ray 

neutron logging units throughout the basin? 

A I am very aware of i t . 

Q Did you take that into account i n your study? 

A Yes, s i r . 

Q What did i t show with respect to your shales interbedded 

with your sand? I n other words, would a low s e n s i t i v i t y deaden 

your shales and tend to mask the shales as sand? 

A Your small stringers of sands i n t h i s reservoir are almost 

impossible to delineate without a core analysis. A l l we obtained 

from a correlation was gamma ray logs are the thicker sand bodies. 

Q So i t i s possible to have interbedded shales that were 

counted as net sand, but actu a l l y were shales? 

A No, I didn't say t h a t . I said i n the sections where you had 

t h i n , r e l a t i v e l y t h i n sands i t i s impossible to count them, and the 

are not counted i n t h i s . 

Q How about i n your t h i c k sand sections, could you have t h i n 
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shale beds that were counted as sands — 

A (In t e r r u p t i n g ) I don't believe I have, no, s i r . I am 

speaking mainly of the interbed shales and sands i n the Menefee 

section. 

Q Are you aware that there are quite a number of high pro

d u c t i v i t y wells i n the basin that have not been stimulated by shot 

or acid or --

A (Inte r r u p t i n g ) I recalled of one i n my mind t h i s morning. 

I don't know of any other. 

Q I believe there are four that Pubco has an interest i n i n 

the basin, the Turner State 1 was not stimulated. Pubco State 16 

was not stimulated. 

A That was the one. I did not know t h a t . 

Q Another one of high revenue and f a i r l y good I . P. and deliver 

a b i l i t y was Pubco Hamilton Federal 2. 

MR. GRENIER: What i s the question? 

MR. MAXWELL: I was questioning the witness i f he had 

A (Interrupting) I did not know t h a t . I said I remembered 

only one w e l l that was not shot. 

MR. MAXWELL: Thank you. 

MR. SPURRIER: Anyone else? 

MR. SELINGER: May I ask a question or two, please? 

By MR. SELINGER: 

Q Mr. Barry, I believe t h i s morning you gave some i l l u s t r a t i o n s 

of the a r t i f i c i a l stimulation by shooting or fracting of wells and 

you mentioned, I believe, two or three. I want to ask you as a 

reservoir engineer, i s the a b i l i t y of those wells to produce a f t e r 

the shot or fracture related i n any way with the reserves of those 
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' ( Ho 

A I do not believe i t i s , no. ~ ~ 

Q Also t h i s morning you t e s t i f i e d at great length about re

serves from the outset, I would l i k e to ask you when you t a l k about 

reserves, are you t a l k i n g about reserves i n place or recoverable 

reserves? A Recoverable reserves. 

Q You are t a l k i n g about recoverable reserves? 

A Yes. 

Q In your study as a reservoir engineer of t h i s f i e l d , are 

there any variations i n reserves anywheres i n the f i e l d that reach 

r a t i o of as much as 33 to 1? A No. 

Q I n your study as a reservoir engineer, are there any varia

tions i n reserves that reach as much as 12 to 1? 

A. No, s i r . 

Q As a matter of f a c t , you t e s t i f i e d t h i s morning that i n youlr 

study from the data that you have available, that i n your opinion the 

reserves did not vary more than three t o one anywhere i n the f i e l d ? 

A Yes, s i r , that was corrected. 

Q To three and a half? A To three and a h a l f . 

Q So with that correction, nowhere i n the entire reservoir 

there from the information that you have secured, from the data that 

you have available as a reservoir engineer, there i s no v a r i a t i o n of 

reserves anywhere i n that f i e l d greater than three and a hal f to one? 

A No. 

MR. SELINGER: That i s a l l . 

MR. SPURRIER: Mr. Utz. 

By MR. UTZ: 

Q Mr. Barry, I think you answered t h i s question, but I wasn't 

e n t i r e l y clear. I n your opinion the f r a c t u r i n g i n cores that you 
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studied, did you contribute any additional reserves under that 

acreage due to fracturing? A No, s i r . 

Q On your Isopachus map up there, or your reserve studies i i 

you have them, what do you believe the maximum variation i s betweer 

offset wells as to either gross sand, net sand or reserves? 

A The greatest difference between offset, wells that I know of 

after a study of the Isopachus map, is between the well located in 

Section 5, 29 North, £ West, which has 211 feet of sand count and t 

well located i n Section 7, 29 North, £ West which has a sand count 

of 351 feet. 

Q 351? 

A 351. Those wells are about a half a mile apart. 

Q That is the variation considerably less than one to two, 

isn't i t ? 

A Yes, s i r . The relationship i s two to three and a half. 

Q You may have answered this question, I believe i t was asked 

of you shortly before lunch. I was busy and didn't get back right 

after lunch. I believe you were asked i f a high maintained or a 

consistently high d e l i v e r a b i l i t y necessarily meant a high reserve. 
A I think a l l the evidence indicates that i t does not. That 

high d e l i v e r a b i l i t y does not indicate high reserve. 

Q Do you have an opinion as to why a well with a consistently 

high de l i v e r a b i l i t y would maintain that high deliverability? 

A Deliverability depends on pressure. I f there is enough re

serves there through your production, you don't reduce the pressure 

very much, why your de l i v e r a b i l i t y won't be reduced. 

Q But i f i t didn't have the reserve, s t i l l maintained a high 

d e l i v e r a b i l i t y , why would i t do i t ? 

he . 
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A I t must be draining from a larger area. " 

MR. UTZ: That i s a l l I have. 

MR. SPURRIER: Mr. Maxwell, may I have a l i s t of those non-

stimulated wells? 

MR. MAXWELL: Hamilton Federal 2. Pubco State 18, Turner State 

1, the other one I never did — 

MR. SPURRIER: You got cut o f f . 

A I t i s not i n the basin proper, i t i s our Russell No. 1 which 

I don't believe we could c a l l stimulated. I t i s i n the Mesaverde 

formation. I t i s not i n the Blanco-Mesaverde Pool. 

MR. McGRATH: O i l and gas Lamb No. 1, i t i s i n Section 21. 

MR. SPURRIER: I s that Glenn River? 

MR. McGRATH: Wood River. 

MR. WEIDERKEHR: Southern Union. 

MR. SPURRIER: Any one else have a question of Mr. Barry? 

MR. FOSTER: I have one on re-direct examination, i f I might. 

MR. MACEY: Would you wait f o r me? 

By MR. MACEY: 

Q I n connection with the data which you used to determine the 

average porosity and the average connate water and so f o r t h i n the 

f i e l d , as I understand i t , you used eight, the cores from eight 

P h i l l i p s wells, i s that correct? A Yes. 

Q Do you know off-hand how many wells i n the f i e l d have been 

cored, the t o t a l number? 

A I haven't got the f i g u r e . I would say probably somewhere 

i n the neighborhood of twelve wells other than our eight. I could 

be wrong. 

Q In addition to your eight, how many other wells did you use 
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core data on? 

A The purpose of my report was to prepare the reserves of 

P h i l l i p s . I used only the P h i l l i p s wells because they were the oni 

wells on that acreage. I carried the thi n g across the f i e l d with 

that c o r r e l a t i o n . Later I checked on the core analysis of other 

wells i n the western portion of the f i e l d . Their porosity, connate 

water and permeability characteristics were similar to those which 

we had. Therefore, I concluded that the formation did not change. 

But i t was ju s t a general summary. 

Q How many were there, that i s what I am t r y i n g to determine? 

Can you hazard a guess or do you know the exact figure? 

A I believe there were only four that I f e l t I could r e l y on. 

There were others that I had, but f o r other reasons, why I didn't 

care to use them. 

Q I n other words, as I understand i t , you hazarded an opinion 

that there were twenty wells i n the f i e l d that had been cored and yoi 

had access to the information on twelve of those twenty wells? 

A Yes, s i r . 

Q I f you thought that the information was applicable and coulc 

be used i n your study, you used the other information, i s that corre 

A I did not use those other wells. I just checked and found 

that they were j u s t l i k e the ones that I was using. 

Q Did you f i n d any trend as to the v a r i a t i o n i n connate water 

content? Did i t make any rhyme or reason as to i t s location from a 

st r u c t u r a l standpoint or thickness or anything? 

A No, s i r . 

MR. MACEY: That i s a l l I have. 

MR. SPURRIER: Anyone else? 

f 

i 

!Ct? 
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MR. JONES: Rees Jones, representing Delhi. 

By MR. JONES: 

Q Mr. Barry, as I understand i t , i n preparing this Isopachus 

map you were interested i n determining reserves of Phil l i p s , i s tha|t 

correct? 

A That was the job that I started out on, to find out what 

Phillips reserves were. 

Q And you just went on through the f i e l d using Phillip's core|s, 

is that right? 

A Using the correlation that I obtained from Phillip's cores, 

yes, s i r . 

Q I f Delhi Oil Corporation, for example, had requested that 

you make a study of i t s reserves, would you have been content to repLy 

on this map? 

A Could you provide me with any core analysis of your wells? 

Q My question i s , would you have relied on this map? 

A Sir, you asked me i f I was going to make a reserve estimate 

for you people. I would f i r s t ask you to give me everything you goft 

on your wells. 

Q That is the answer I wanted. You would have been interested 

in knowing whether or not Delhi had any cores, i s that correct? 

A Correct. 

Q Then you would have, i n effect, have been saying that perhabs 

taking the average of the Phillip's cores would not have been proper 

throughout the f i e l d , is that not correct? 

A I am not saying that, no, s i r . 

Q You would have been interested i n knowing i f we hadgasnma rajy 

logs? 
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I l have your ĝ raaa ray logs. 1 have everything but your core: 

analysis. 

Q You have logs on a l l of the wells? 

A I have g<anaoa ray logs on a l l the wells that have been released 

to West Texas Log Service, or the log service i n Denver. That i n 

cludes a majority of the wells, yes, s i r . 

Q Then your answer to my i n i t i a l question as to whether or 

i f Delhi O i l Corporation had asked you to determine i t s reserves, i 

that you would not have been content to r e l y on t h i s map on the waljl 

P h i l l i p ' s Exhibit N Q. 1? 

A I wouldn't have had that map. What I mean*.-

Q Speaking of August 1, 1953, Mr. Barry, at that time would 

you have r e l i e d on t h i s map? 

A I would r e l y upon the data I have, and the only data that I 

have would have made up the map, yes, I would have r e l i e d on the ma|p 

Q Even though the map was p r i n c i p a l l y prepared to determine 

the reserves of P h i l l i p s ? 

A There was no other data available and I would have to use i t . 

Q Was the map prepared f o r introduction before the O i l Conser 

vation Commission of t h i s State? A I t was not. 

Q Was i t prepared f o r introduction before the F.P.C.? 

A I t was not. 

Q Why was i t prepared? 

A I t was my duty to prepare reserve estimates and my company 

made them. 

MR. JONES: Thank you. 

MR. SPURRIER: Anyone else? I f no fu r t h e r questions, the w i t 

ness may be excused. Just a moment, we have a l i t t l e r e -direct frofo 

net 

i s 
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— • 

your own counsel. 

MR. FOSTER: I promised to put i n t o the record here the reseri 

per acre. That i s a matter j u s t of computation. I was asked by oi 

or two i f I would do i t . I want t o do th a t . 

RE-DIRECT EXAMINATION 

By MR. FOSTER: 

MR.: FOSTER: ' I :would l i k e to o f f e r the Exhibit No. 1 i n evidei 

at that time. 

MR. SPURRIER: I s there objection? Without objection i t w i l l 

be admitted. 

Q Mr. Barry, have you computed the average reserves per acre 

i n the San Juna Basin? A Yes, s i r . 

Q What do you f i n d that to be? 

A 23,400,000 cubic feet per acre. 

Q Per acre? A Yes, s i r . 

Q Have you computed P h i l l i p ' s reserves per acre under i t s 

holdings? A Yes. 

Q What do you f i n d that to be? 

A I f i n d that to be 21,120 M.C.F. per acre. 

MR. FOSTER: Thank you. 

MR. SPURRIER: Anyone else? 

MR. UTZ: One more question. 

By MR. UTZ: 

Q This 23,400,000, was that f o r the entire Blanco-Mesaverde 

Pool as designated by the O i l Conservation Commission? 

A That i s f o r the entire area w i t h i n my estimated l i m i t s of 

proved production. 

Q The heavy l i n e as shown on your exhibit? 

res 

le 

ice 
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A Yes; ~ ~ ~ ~ 

MR. GRENIER: Are those recoverable reserves? 

A Yes. 

Q To what abandonment pressure? A Five hundred pounds. 

MR. GRENIER: That i s a l l . 

MR. SPURRIER: We w i l l take a short recess. 

(Recess.) (Witness excused.) 

MR. SPURRIER: The meeting w i l l come to order. Mr. Foster, 

before you continue, may I make an announcement on Case 729 on which 

Mr. Lock moved f o r continuance? We w i l l continue that case to the 

regular July hearing which I believe i s July 15. 

Judge Foster. 

M. H. C U L L E N D E R 

having f i r s t been duly sworn, t e s t i f i e d as follows: 

DIRECT EXAMINATION 

By MR. FOSTER: 

Q W i l l you state your name to the Commission, please? 

A M. H. Cullender. 

Q Where do you reside, Mr. Cullender? 

A B a r t l e s v i l l e , Oklahoma. 

Q By whom employed? A P h i l l i p s Petroleum Company. 

Q I n what capacity? 

A As an assistant to the Chief Production Engineer, the 

Natural Gas Department. 

Q What are your duties i n the capacity that you have stated, 

Mr. Cullender? 

A I d i r e c t and supervise the various employees i n the produc-

t i o n engineering section of the Natural Gas Department, coneerned 
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with the operation and production, and peri'ormance of the wells 

assigned to the Natural Gas Department. 

Q W i l l you state your general educational background and your 

professional experience f o r the record? 

A I graduated i n 1939 with a B. S. degree i n mathematics from 

West Texas State College at Canyon, Texas, was employed immediately 

thereafter by P h i l l i p s Petroleum Company where I worked i n various 

gasoline plants, and u n t i l 1947, 1947 I went to the Oklahoma-Texas 

Hugoton area to d i r e c t the work of a group of testers engaged i n 

gathering performance data i n the Hugoton and Oklahoma and Texas 

Hugoton f i e l d s . I n 1948 I went to the Production Engineering Section 

i n B a r t l e s v i l l e where I have since been employed, and i n June of 19!>0 

I became the Assistant to the Chief Production Engineer of that de

partment. Since 1950 I have been generally engaged i n working on 

performance of gas wells and working with proration formulas with 

various State Commission bodies. 

Q Over how long a period of time, jus t f o r the record, has yoijir 

experience extended? 

A I didn't understand. 

Q Over how long a period of time has your experience extended^ 

A With respect to the performance of gas wells, since February 

of 1947. 

Q I n making studies of the performance of gas wells generally, 

what do you do, what f i e l d of information and a c t i v i t y do you cover 

and study and investigate? 

A We are concerned mainly with the rates of flow and the pressures 

at which those rates occur at various time i n t e r v a l s from shut-in 

conditions of the wells that we operate, and also with the projectec 
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performance of those wells as that projection Is integrated int o 

design of f i e l d systems and as the information i s incorporated int o 

correlations of one kind or another concerned with the performance 

or proration necessary f o r various f i e l d s . 

Q Over how long a period of time has your experience extended 

i n studying the applicable formulas under varying conditions i n 

d i f f e r e n t gas f i e l d s that should be applied i n prorating gas? 

A Well, the f i r s t time that I had anything to do with an a l l o 

cation formula, I believe was i n 1948 with respect to doing some wdrk 

on the o r i g i n a l case f o r Texas Hugoton Fiel d . Also the West Panhandle 

Field of Texas when they combined the sweet and sour f i e l d . Later 

and through the years I have worked on Texas Hugoton Fiel d , i n Okla)-

homa Hugoton Fiel d as wel l as others, and i n early l a s t year devel

oped a correl a t i o n f o r the Texas Hugoton Field and presented i t to 

the Commission and modified the Texas Hugoton to respect to the 

slope to be applied t o the d e l i v e r a b i l i t y t e s t . I also worked up a 

simi l a r project and presented I t to the Oklahoma Corporation Commis

sion and they rejected i t . 

Q One of them took i t and the other didn't? 

. A Yes. 

Q F i f t y - f i f t y . But since 1948 you have been continuously en

gaged i n the matter of studies of s c i e n t i f i c nature f o r the purpose 

of determining the proper and applicable formulas f o r the proration 

of gas, i s that true? 

A Off and on i n those periods. The rest of the time with the 

performance of the wells. 

Q Have you, i n your professional pursuits, prepared and deliverled 

any papers to s c i e n t i f i c or professional societies on the matter of 
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proration of gas wells? 

A Not on the matter of proration. 

Q On we l l performance, other related matters? 

A Yes, s i r , I prepared a class, or taught a class, Oklahoma 

Short Course one year on the application of the back pressure per

formance curve and the analysis of reservoir performance, and also 

a year l a t e r a sim i l a r paper with respect to d e l i v e r a b i l i t y . I als|o 

delivered to the A.M.I.A. i n Dallas l a s t year, a d i f f e r e n t type of 

performance t e s t which we c a l l the Isochronal performance method of| 

determining performance characteristics of a gas w e l l . 

Q What does that mean? 

A I t means disturbances of constant duration. 

Q Constant time? A Yes, s i r . 

MR. FOSTER: Anybody got any objection to t h i s witnesses q u a l i 

fications? Are they acceptable to the Commission? 

MR. SPURRIER: Yes, s i r . 

Q Mr. Cullender, l e t me ask you when you f i r s t became acquain

ted with the San Juan Basin. 

A I t was i n the l a t t e r part of 1952 and early i n 1953• We 

sent three employees that were under my d i r e c t i o n to the San Juan 

Basin to gather information on the wells that P h i l l i p s was then drain

ing i n the area. 

Q You had never personally been i n the f i e l d yourself? 

A No, s i r . 

Q But your men that operate under your control and di r e c t i o n 

and supervision have been? 

A Yes, s i r , since early 1953. 

20 f 
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Q What studies have you made i n the San Juan Basin i n the 

area that we have under consideration i n these cases? 

A I have made studies with respect to the performance of some: 

of the wells i n the area, and four or f i v e months ago when a committ ee 

of engineers i n the San Juan Basin began having meetings concerned 

wi t h proration of gas i n the San Juan Basin, I then started accumu

l a t i n g information on certain other wells i n the basin i n an attempt 

to work out some reasonable a l l o c a t i o n formula. 

Q What has been the nature of the studies of the wells that you 

have made i n the San Juan Basin? 

A I t has had to do with the performance of those wells under 

various conditions with respect to pressure and time, and with 

respect to the various, i n an attempt at least to correlate the 

performance of those wells to some known factor i n the reservoir 

conditions with respect to reservoir conditions. 

Q I n doing t h a t , have you had i n mind the determination of a 

proper a l l o c a t i o n formula to be used i n the f i e l d i n a l l o c a t i n g gas 

as between wells? 

A Since about six months ago, yes, when the meetings were begjan. 

Q Since the engineering committee meetings have started? 

A Yes, s i r . 

Q And what studies have you made i n the f i e l d f o r the purpose 

of making a determination, or making a recommendation to t h i s Commi' 

tee with respect to the type of formula that should be adopted? 

A I studied the e f f e c t of the various a l l o c a t i o n formulas 

under consideration with respect to the manner i n which they would 

allocate the market demand among the in d i v i d u a l wells, and t r i e d to 

arri v e at some reasonable basis to compare those formulas and arr i v e 
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at a recommendation. 

Q What type of formulas have you considered i n these studies? 

Just name the formulas, the type of formulas. 

A I have considered only the type of formula that i s known as 

the additive type of formula which allocates a certain percent of 

the market demand to one facto r and a certain percent of the market 

demand to another f a c t o r . I n the studies that I made with respect 

to d i f f e r e n t formulas, I considered only two fac t o r s , acreage and 

d e l i v e r a b i l i t y , and allocated the market demand certain percentages 

of the market demand on the basis of acreage, and the balance of i t 

on the basis of acreage times d e l i v e r a b i l i t y . 

Q You have considered d i f f e r e n t and separate formulas f o r the 

purpose of making comparisons, have you? 

A Yes, s i r . 

Q What are those formulas? 

A F i r s t one was 100% acreage times d e l i v e r a b i l i t y . The secon< 

one was 75%pardon me, 75% acreage times d e l i v e r a b i l i t y and 25% 

acreage. The t h i r d one was 50% to acres times d e l i v e r a b i l i t y and 

50% to acreage. The fo u r t h one was 25% to acres times d e l i v e r a b i l i i 

and 75% to acreage and the f i f t h one was 100% acreage. 

Q I take i t that i n the course of your studies, f o r one reason 

or another best known to yourself, you have eliminated a l l of these 

formulas that you have considered except one? 

A Yes, s i r . 

Q And on that one you w i l l make a recommendation to t h i s Com

mission, i s that correct? A Yes, s i r . 

Q I n your professional capacity, what do you consider to be 

fundamentally, I am t a l k i n g about fundamentally what do you considei 

i 
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to be the problem that we are dealing here with in attempting to 

determine the l i m i t s of the knowledge that we have regarding this 

f i e l d , a proper allocation formula? 

A Well, I think the ideal purpose that you start out to obtaijn 

is an allocation formula that w i l l insure — 

MR. TURNER: (Interrupting) Can the witness talk a l i t t l e 

louder? We can't hear him. 

A The ideal formula that would assure each operator an oppor

tunity to produce his share of the gas in the f i e l d and his share 

being that ra t i o of the recoverable reserves under each individual 

tract as compared to the t o t a l reserve, recoverable reserve i n the 

f i e l d . 

Q In other words, you are saying the ideal situation i s i f we 

had the facts, the necessary facts and the information, we could write 

a formula so that each man would get just exactly the amount of gas 

that Is beneath his tract of land, i s that what you are saying? 

A Well, he would be given an opportunity to produce i t . 

Q He would be given an opportunity, and i f you applied i t and 

operated the f i e l d , he would be given that opportunity? 

A Yes. 

Q Of course, for very obvious reasons we can't approach the 

ideal, is that true? 

A I t i s my belief, yes, s i r , that you cannot approach i t . 

Q That i s just — 

A (Interrupting) Or that you cantreach i t . 

Q That i s just because of lack of information? 

A Largely. 

Q And our a b i l i t y , of course, i n some instances, to properly 
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apply the information when we got i t ? A Yes, s i r . 

Q What would you consider to be involved fundamentally, jus t 

s t a t i n g the proposition i n a formula that can be arrived a t , based 

on the information which we do have? 

A Well, that formula should take int o account those factors 

as nearly as possible; i n t h e i r proper r e l a t i o n they are required \,o 

make or to accumulate the reserves i n a p a r t i c u l a r t r a c t . I think 

you get down to a r e l a t i v e position and you can throw out some of the 

factor s . The ones you need to keep i n i f possible are area, thickness, 

that i s e f f e c t i v e thickness, net porosity and pressure. I f those 

four factors could be properly taken int o account i n an al l o c a t i o n 

formula, then I believe that you would approach the ideal conditior|i 

that we set out to meet. 

Q Have you prepared a set of exhibits which you expect to use 

in presenting t o the Commission your suggestion on the adoption of 

a proper a l l o c a t i o n formula f o r the San Juan Basin? 

A Yes, s i r . 

MR. FOSTER: I f the Commission please, I have a set of those 

that I want to give to the Commission now. We may oass out d i f f e r e n t 

ones of them to the Commission and the s t a f f . Give the gentlemen s 

set of those. Marked Exhibits two through eight. 

Q Mr. Cullender, I am going to t r y and shorten t h i s as much as 

I can. A Yes, s i r . 

Q I w i l l ask you to go to the board there and f o r the record, 

i d e n t i f y each of the exhibits there beginning with Exhibit No. 2. 

A Exhibit No. 2 i s a schematic drawing of the Mesaverde sand

stones and wel l bore showing flow of gas i n reservoir with w e l l 

producing. Number 3 i s a summary of the data available f o r those 
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wells by d e l i v e r a b i l i t y t e s t s , w ith d e l i v e r a b i l i t y t e s t s . Number 4 

i s a curve p l o t t i n g d e l i v e r a b i l i t y versus production data f o r the 

Blanco-Mesaverde Pool. Number 5 i s a map which i s an id e n t i c a l 

map, or a copy of the map introduced as Exhibit No. 1, on which ha 4 

been superimposed various ranges of d e l i v e r a b i l i t y data. The pink 

or red colored ha l f sections represent wells with d e l i v e r a b i l i t y ol' 

less than 500 M.C.F.D. The orange color represents those wells with 

d e l i v e r a b i l i t y from 500 to 599 M.C.F.D. The green color represents 

those wells with d e l i v e r a b i l i t y from 1,000 to 1,099 M.C.F.D. The 

blue represents those wells with d e l i v e r a b i l i t i e s from 2,000 to 2,5)99 

M.C.F.D., and purple represents those wells having a d e l i v e r a b i l i t y 

above three m i l l i o n . 

I w i l l explain what those d e l i v e r a b i l i t i e s are. Number six i s 

a comparison of the e f f e c t of the various a l l o c a t i o n formulas. Num 

ber 7 i s a curve e n t i t l e d Blanco-Mesaverde Pool and i s a comparison 

of d e l i v e r a b i l i t y versus allowable f o r the various a l l o c a t i o n f o r 

mulas. Number 8 consists of a curve and f i v e tabulations which i s 

the d i s t r i b u t i o n of allowable 320 m i l l i o n cubic feet per day market 

i n the Blanco-Mesaverde Pool. The f i v e tabulations present the datk 

that has been drawn on these curves as A, B, C, D and E. 

Q Were a l l of these Exhibits prepared under your d i r e c t i o n and 

supervision, or by you yourself? \ 

A A l l but one. That was t h i s schematic drawing, and I was 

ou t l i n i n g a schematic drawing to the draftsman to show them what i t 

was that I wanted and they t o l d me that someone else i n another de

partment had already prepared such an exhibit f o r another purpose. 

I went and examined that exhibit and adopted i t inasmuch as i t repre

sented my ideas of what the s i t u a t i o n was with respect to flow. 
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Q s t a r t i n g there with Exhibit No. 2 I believe i t i s , t h a t — 

Exhibit i s designed to show what? 

A That i s designed to give a schematic picture of what can 

happen i n a formation of the MesaV©rdfe~Blanco-Mesaverde type undejr 

producing conditions. I t i s not intended to be a t y p i c a l Mesa 

Verde wel l with respect to any one w e l l . I t i s just a general pic

ture of the flow mechanism by which a well drains an area containing 

gas. 

Q What study and information did you make or conduct i n pre

paring that exhibit? 

A Well, that exhibit grew i n my mind and on paper and i n v a r i 

ous places out of discussions that were held i n the engineering sub 

committee, and was also a take o f f from a sim i l a r schematic drawing 

th a t had been prepared a number of years back on Texas Hugoton Fiel|d 

Q What was the subject of these discussions? 

A As to whether or not the gas, tha thickness as represented 

by the gas entries to the w e l l bore were or were not the only areas 

contributing to sustained production from that w e l l . 

Q With respect to that subject, what does t h i s drawing show 

or i l l u s t r a t e ? 

A Well, f i r s t , the sand body i t s e l f has been drawn as being a 

square or a rectangle at le a s t . I t represents a r i g h t angle cross 

section through your we l l bore. The thickness of the formation i s 

divided o f f i n t o various sandstone beds with horizontal and vertica 

fractures with shale beds with v e r t i c a l fractures, w i t h shaley sand 

or sandy shale beds with v e r t i c a l and horizontal fractures, and i n t j j 

three zones over on the right-hand side. Zone A, B and C. Now, 

with respect to zone B — 
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Q (In t e r r u p t i n g ) Just a minute, could you relate those zones 

to the San Juan area? 

A Well, zone B, I think undoubtedly represents some type of 

a conduit zone. Either of high permeability or of high f r a c t u r i n g . 

That i s the zone I think you see when you get a temperature log super

imposed on a we l l bore. At the. points that you get the low temperaj-

ture cooling there i s no doubt that that i s the point the gas i s 

act u a l l y entering the wel l bore. 

Q That i s where i t i s coming i n t o the wel l bore? 

A To the w e l l bore. Zones A and B represent other zones that 

contain gas, but are not contributing much gas d i r e c t l y i n t o the 

well bore. 

Q I believe you said A and B, you mean A and C? 

A Yes, s i r , A and C. 

Q A l l r i g h t . 

A I n nearly a l l f i e l d s of low permeability we f i n d conduit 

zones, we found the same zones i n the Hugoton Fi e l d . 

Q When you say conduit zone, what do you mean by that? 

A I mean a zone that i s r e l a t i v e l y higher i n permeability to 

zones above or below i t which a c t u a l l y transport the gas to the 

we l l bore. Now, t h i s picture here, of course, shows gas coming a l l 

the way from the edge of t h i s block through the conduit zone direct4y 

Into the wel l bore with gas coming out of zones A and C through 

fractures or d i r e c t l y i n t o the conduit zone and being taken from 

there int o the w e l l bore. Actually i t i s doubtful i f you would ever' 

get a s i t u a t i o n where you would have one continuous conduit bed 

throughout a very large area. You would probably have one conduit 

bed i n one part of the zone and maybe above or below i t and extending 
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another distance, would be another conduit zone, but the gas can be 

moved from one of those zones to another and to another u n t i l i t 

approaches the wel l bore. 

Q At t h i s point, l e t me ask you t h i s question, the i l l u s t r a t i o n 

that you have made there on Exhibit 2, can the conditions that are 

reflected there be found i n the San Juan Basin? 

A I believe from what Mr. Barry has t o l d me i n various d i s 

cussions and from the testimony that he put on here today, that those 

conditions do e x i s t . Now, I didn't make any study to f i n d out i f 

those conditions did exist i n the basin myself. 

Q But taking the previous testimony that i s i n t h i s record ani 

predicating i t on that? 

A Yes, s i r , on Mr. Barry's testimony. 

Q On Mr. Barry's testimony you f i n d then, that the conditions 

that are represented here on your Exhibit No. 2 may be applied to the 

San Juan area? A Yes, s i r . 

Q Applying i t to the San Juan area, what do you f i n d that i s 

happening i n that reservoir? 

A Well, the thi n g that we a l l have to remember i s that a well 

bore i s approximately a hal f a foot i n diameter. We are draining 

an area which i n many cases i s 320 acres, which has an ef f e c t i v e 

radius of 2/106 f e e t . By that I mean that a c i r c l e with a radius of 

2,106 feet would contain 320 acres. 

Q The perimeter of that c i r c l e would l i e on the outer edges of 

that much acreage? 

A Yes. Under conditions of flow completely s t a b i l i z e d , i f ths 

draw down area around the w e l l had reached out and reached that l i m i t 

of drainage, we would have t o pass the gas from the t o t a l area i n 
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that c i r c l e i n t o a hole h a l f a foot i n diameter. 

Q In t o a s i x inch w e l l bore? 

A Now, the area of t h i s 21,000 foot c i r c l e i s 13,230,000 square 

fe e t . The area involved i n our w e l l bore i s l-16th of a square foop. 

We have got to take gas from t h i s large area and bring i t into the 

well bore. Under a radio flow condition such as that you suffer 

extreme pressure losses immediately surrounding the w e l l bore. 

Assuming that we have a well i n the basin that was completely stabi4-

l i z e d with a 1200 pound pressure at 2100 feet from the we l l bore, aijid 

a 600 pound pressure at the well bore, the pressure 500 feet from 

that w e l l bore would be 1,126 pounds, or pressure loss of only 74 

pounds across or from 2100 feet out to 500 feet out. At 100 feet wc) 

would have had a t o t a l loss of only 183 pounds, or 89 pounds i n the 

l a s t four hundred f e e t . 100 and 500. We would have had 437 pounds 

loss i n the l a s t 100 feet i n t o the we l l bore. From t h i s point 100 

feet out i n t o the w e l l bore. 

Now, i t i s a well known f a c t that extreme pressure drops do take 

place under radio flow conditions, and that r e l a t i v e l y smaller pres

sure drops take place under l i n e a r flow conditions. I n t h i s area 

that I was ju s t speaking of, we have lowered the pressure w i t h i n the 

outer 1600 feet I believe, w i t h i n the outer 1,000 feet by 74 pounds. 

I t was the outer 1600 f e e t , excuse me. From 500 feet out to 2100, 

the pressure has only been dropped 74 pounds, the drop has occurred 

essentially on a stra i g h t l i n e r e l a t ionship because the curve has ndt 

started to, the gradient ., has not started to hook into the well bore. 

There i s a l i t t l e b i t more pressure drop i n the inside portion 

of that annujLar area. But i f i t i s assumed that we drop that pressure 

over the whole area 37 pounds from the 500 feet out to the 1200 feet 
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and set up the l i n e a r flow of gas in t o t h i s conduit zone over that 

.ent 

as 

t o t a l area, and assume that no gas at a l l w i l l be produced i n t o the 

well bore from zones A and zones C, then we have a pressure gradi 

of 27, 37 pounds over j u s t a portion of t h i s area now to deliver g. 

into the conduit zone. Assuming very adverse conditions f o r that 

l i n e a r flow of gas into the conduit zone of a thickness of 300 feet 

i n other words. 

Q I s that a pay thickness that you are t a l k i n g about? 

A I n other words, assume that i n zone C was 300 feet t h i c k and 

that there was a conduit bed along the bottom of that 300 foot section, 

and assuming an ef f e c t i v e permeability of that 300 foot section at 

300ths m i l l i d a r s y s — 

Q .03? 

A .03 m i l l i d a r s y s . The 37 pound pressure drop w i l l d eliver 

from zone B a m i l l i o n f i v e hundred thousand cubic feet of gas a day 

into the conduit zone. 

Now, the conduit zone must transport that gas to the well bore. 

Now, ac t u a l l y the conduit zones are probably the bottlenecks i n our 

production of gas i n the Mesaverde area. Nov;, the purpose of that 

e x h i b i t , at least the avowed purpose of i t , was to show that those 

areas contributing gas in t o a well bore are not necessarily the onljy 

area or the only thickness that should be counted i n a r r i v i n g at th]e 

recoverable reserves that w i l l be produced over a sustained period 

of production. 

Q Now, your Exhibit 3 i s related to Exhibit 2, i s that correct? 

A No, s i r , Exhibit 3 i s related to Exhibit L . 

Q What i s Exhibit 4? 

A I would rather do i t the other way. Exhibit 4 i s a curve 
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r e l a t i n g d e l i v e r a b i l i t y to production i n the Blanco-Mesaverde 

Pool. 

Q I ju s t want to get i t i d e n t i f i e d with respect to Exhibit 3. 

Now, w i l l you t e l l us what Exhibit 3 is? 

A I n attempting to arr i v e at the results of various a l l o c a t i o n 

formulas i n the Blanco-Mesaverde Pool, considering only those 

factors of acreage and acreage times d e l i v e r a b i l i t y , i t was necess4ry 

to have d e l i v e r a b i l i t y tests data on as large a number of wells as 

possible. I n order to get that data we went to the Commission f i l e j s 

and obtained the d e l i v e r a b i l i t y t e s t data and the I . P. data on a l l 

wells which had had d e l i v e r a b i l i t y tests reported f o r the year 195^ 

Q How many wells was that i n number? 

A That was 346 well s . I was looking f o r that figure here. As 

I r e c a l l i t , there were 346 wells f o r which we had d e l i v e r a b i l i t y 

data. 

Q In other words, the information that r e f l e c t e d on Exhibit 3 

came from the Commission f i l e s and records, i s that correct? 

A Yes, s i r , with certain modifications. The I . P.Ts and 

d e l i v e r a b i l i t y t e sts that went i n t o t h i s average figure was obtainejd 

from the Commission f i l e s . 

Now, the purpose, one purpose of t h i s tabulation was to a r r i v e 

at a method by which we could estimate, I could estimate d e l i v e r a b i l l i t y 

tests on those wells on which, had no d e l i v e r a b i l i t y . Now the usual 

practice on t h a t , I think i n the Basin, i s to rel a t e I . P. to de

l i v e r a b i l i t y by some f a c t o r . 

Q Did you do that? 

A No, s i r . That correlation seemed to have some rather w i l d 

figures i n i t and we looked then f o r another method. We decided, 
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w e l l , that the production data from the i n d i v i d u a l wells might re-

f l e c t to some extent the d e l i v e r a b i l i t y of the wells. So f o r Decenj-

ber of 1953 the i n d i v i d u a l production data f o r a l l the wells f o r 

which we had production data was tabulated, and the same was done 

f o r January and f o r February. Now, the February production — 

Q ( I n t e r r u p t i n g ) What year? A Of 1954. 

Q A l l r i g h t . 

A The February production f i g u r e was converted by a factor of 

31 divided by 28 so that the production f i g u r e f o r February would 

represent a 31 day month so that we could compare i t with December 

and January. I t was found that a large number of those wells had 

quite a f l u c t u a t i o n i n production f o r the three months of December, 

January, February. So the largest production f i g u r e f o r each of 

those three months with the February fi g u r e being converted as pre

viously stated, was tabulated by the side of the d e l i v e r a b i l i t y , 

and that i s the f i g u r e that i s shown here as production with the ncjte 

on i t "production f i g u r e used f o r each i n d i v i d u a l w e l l was the maxi

mum production reported f o r the months of December 1953, January 

1954 and February 1954 with the February production being converted 

by the f a c t o r 31 over 28." 

Q What i s the purpose of t h i s Exhibit, what does i t r e f l e c t ? 

A Well, ac t u a l l y the purpose of i t was to a r r i v e a t , or to 

show the source of the curve and the data points on Exhibit 4. 

Actually 3 and 4 are part of the same Exhibit. This information wajs 

then separated according, the information with respect to those wells 

with d e l i v e r a b i l i t y tests were separated i n t o d e l i v e r a b i l i t y groups 

as set out i n the left-hand column. There were 16 wells from zero 

to 100 d e l i v e r a b i l i t y . That 16 i s r e f l e c t e d i n column two. Column 
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3 i s the average i n i t i a l p o t e n t i a l . Those i n i t i a l potentials were 

averaged as they came o f f of the records without consideration as tD 

whether there were three or six hour i n i t i a l p o t e n t i a l s . That was — 

Q (I n t e r r u p t i n g ) Do you know whether those potentials were 

taken with respect to the date of the completion of the well and any 

shooting or a c i d i z i n g or sand-fracting of the well? 

A No, s i r . 

Q You do not know that? A No, s i r . 

Q A l l r i g h t . I s there any way to know i t ? 

A Your f i l e s could probably be summarized showing the date 

that the w e l l was completed and Shut and the date the I . P. was tak'jn 

and the date the d e l i v e r a b i l i t y was taken. 

Q Now, the next column shows what? 

A Column 4 i s the average d e l i v e r a b i l i t y f o r the six wells i n 

the group from zero to 163 M.E.F. per day. The average production 

basis of a 31 day month as shown i n Column 5 was 2, 177. For each 

of those columns each group of wells was separated and summarized 

as shown i n groups of 100 through the largest w e l l i n the f i e l d . 

Q This i s average production f o r 31 day month unregulated, that 

i s what we are t a l k i n g about, i s n ' t i t ? I t i s not a regulated pro

duction by the Commission or anything of that sort? 

A Well, i t i s production as i t occurred on the wells. 

Q Production as i t occurred i n the f i e l d ? 

A Yes, s i r . Nov/ I must point out again that was the maximum 

production that occurred i n any one of the three months. This figure 

i s the average of those maximum fi g u r e s . I f one we l l produced more 

gas i n December than i n January and February, we used that production 

f i g u r e . 
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Q Yes. Let me c a l l your a t t e n t i o n to the l a s t column you hav|e 

Mcfd/month. 

A Well, w i l l everybody s t r i k e the D. That information was 

plotted on Exhibit No. 4, each one of the data points representing 

the p l o t of d e l i v e r a b i l i t y versus production, and resulted i n the 

d i s t r i b u t i o n shown. 

Q What i s that d i s t r i b u t i o n ? 

A Well, the points there just represent the p l o t t i n g and the 

data. There are four points shown there with an X rather than a 

c i r c l e . I n drawing the l i n e through the data points as they were sjet 

out, I did not lend any weight to those four data points. Those 

four points are the points represented on the tabulation i n Exhibit 

3 as a group from seven m i l l i o n one hundred to seven one ninety-nirje 

representing one w e l l . The second point that was not considered 

was the value of 98, 9728 versus 87,340. I think the other two are 

the l a s t two data points. That wasn't a very good thing to do to 

throw away some of the data that you worked so hard to get. Never

theless, I couldn't draw a very good str a i g h t l i n e through there arid 

take into account those data points. Also i n examining the production 

data on the wells on which we were going to estimate d e l i v e r a b i l i t y 

i t was found that the curve was not going to be used above the de

l i v e r a b i l i t y of 5,400,000. I t i s represented by monthly production 

at about 106 m i l l i o n . 

Q You are not using i t beyond the range i n which you discarded 

the points you are speaking about? 

A Yes, s i r , I am not using the curve beyond the point of 

5,400,000 d e l i v e r a b i l i t y . 

Q The information that you discarded just becomes wholly 

2.2,0 
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immaterial, i s that correct? 

A I don't think i t would have material l y affected the answer. 

Q A l l r i g h t . 

A You may want to know why I thought i t was necessary to arrive 

at estimated d e l i v e r a b i l i t i e s f o r those wells when i t is quite 

possible that they are i n error. Because of the fa c t that the wells 

were probably not producing under the same conditions, i n f a c t , un

doubtedly were not producing under the same conditions, but I f e l t 

that i t was important to get a d i s t r i b u t i o n of d e l i v e r a b i l i t y , a 

probable d i s t r i b u t i o n of d e l i v e r a b i l i t y with respect to a l l the wel|ls 

i n the f i e l d . 

Now, I think possibly that the d i s t r i b u t i o n i s not unset so 

much by the estimated d e l i v e r a b i l i t i e s , although certain individual 

d e l i v e r a b i l i t i e s may be i n error, a certain amount, more or less. 

Q Why did you want t h i s estimate of d e l i v e r a b i l i t i e s on the 

wells through that f i e l d ? 

A Because I wanted to apply the various formulas that I was 

going to consider to the market demand of 320 m i l l i o n cubic feet of 

gas per day f o r a l l the wells now producing i n the San Juan Basin, 

Now the number of wells f o r which production data was available 

amounted to 572 wells. That i s the number of wells that we used i n 

the study and I think the 346 from that w i l l give 226 wells that ar|e 

included i n t h i s 572 which have estimated d e l i v e r a b i l i t i e s . The 

balance of the exhibits w i l l r e f l e c t the re s u l t of those delivera

b i l i t i e s i n those 572 wells including the estimated d e l i v e r a b i l i t i e | s . 

Q I notice on Exhibit 4 you have d e l i v e r a b i l i t y versus pro

duction data. What i s the significance of that? 

A I t was just a means by which I could estimate d e l i v e r a b i l i t y . 

£21 

A D A D E A R N L E Y a A S S O C I A T E S 
S T E N O T Y P E R E P O R T E R S 

ROOM 10S-106-107 E L C O R T E Z B L D G . 
P H O N E S 7 - 9 6 4 3 A N D 5 - 9 3 4 6 
A L B U Q U E R Q U E . N E W M E X I C O 



MOO 

values f o r those wells that were producing f o r which I did not have 

d e l i v e r a b i l i t y t e s t data. 

Q Now, say that again. I want that i n the record. Speak a 

l i t t l e louder there. 

A The curve was drawn f o r the purpose of being able to estima^ 

d e l i v e r a b i l i t y tests f o r those wells f o r which production data were 

available and f o r which d e l i v e r a b i l i t y data were not available. 

Q Were not available. I n other words, there are a group of 

wells i n the f i e l d on which you don't have any d e l i v e r a b i l i t y data? 

A Yes, s i r . 

Q And f o r the purpose of a r r i v i n g at some d e l i v e r a b i l i t y f o r 

those wells you used the production data? 

A Yes, s i r . 

Q I n p l o t t i n g your curve, i s that correct? 

A Yes, s i r . 

Q That puts a l l the wells that you considered, therefore, on a 

comparable basis f o r the puroose of applying a gas a l l o c a t i o n formula 

to them, i s that i t ? 

A I t gives me a figu r e f o r each one of the wells that I want 

to include i n the study. 

Q That i s r i g h t . A l l r i g h t , go ahead. 

A Exhibit No. 5. This Exhibit 5 i s t i t l e d "Original Map Base 

San Juan Basin at Qsiaado,New Mexicoy and i s a copy of the map that 

was entered as P h i l l i p ' s Exhibit 1 and from which Mr. Barry t e s t i f i e d , 

Added to that I think I went through a l l t h a t . 

Q Yes, you gave the legend and so f o r t h on the map, i s that 

correct? 

A San Juan Basin of Colorado and New Mexico. 

(Hecess.) 
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MR. SPURRIER: Mr. Foster. 

Q Mr. Cullender, w i l l you return there to the map and continue 

with your explanation of i t ? 

A I think that the map has been i d e n t i f i e d and I was just 

s t a r t i n g i n to i d e n t i f y i t again when we recessed. The map has beejn 

colored j u s t t o show the variations of d e l i v e r a b i l i t y from well to 

well with respect t o the thickness from we l l to w e l l . 

Q What does that show? Just put your finger on some examples 

A Well, I would l i k e to say one th i n g before t h a t . 

Q Yes, s i r , go r i g h t ahead. 

A These colors that are on here represent actual d e l i v e r a b i l i j t i e s 

as we l l as the estimated d e l i v e r a b i l i t i e s . Now i n a l l l i k e l i h o o d , 

i t should have been a d i f f e r e n t kind of a marking or something to s|how 

which wells were estimated and which were not. But, nevertheless, 

i t represents a d e l i v e r a b i l i t y , I think reasonably w e l l , i n l i n e 

with what the d e l i v e r a b i l i t y w i l l be. 

Q So I don't get crossed up here myself, may I ask the de-

l i v e r a b i l i t i e s that you are using on the map, are they the ones thajt 

you have determined here by the method that you have t e s t i f i e d to? 

A The d e l i v e r a b i l i t i e s on the map include the 346 actual 

d e l i v e r a b i l i t i e s plus the estimated d e l i v e r a b i l i t i e s on the 226 wel|ls. 

Q Computed from production? 

A Yes, s i r , as taken from the correlation curve. 

Q Okay. 

A Of course, the f i r s t t hing to do i s s t a r t looking f o r some 

obvious discrepancy • i r i the d e l i v e r a b i l i t y with respect to thicknesls 

Q Can you point out a few f o r us so the Commission can follow 

i t ? 
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A Well, we w i l l take a case r i g h t here i n Section 29, of 31 

and 9 and we have a w e l l located i n the east h a l f of that section 

with a d e l i v e r a b i l i t y i n excess of three m i l l i o n . I n the west ha l f 

of that section i s a wel l with a d e l i v e r a b i l i t y of less than three 

hundred thousand M.C.F. per day. I n section 22, of 30 and 8. 

Q What i s the pay thickness shown there on the two wells that 

you have just t e s t i f i e d about? 

A The w e l l , I can't f i n d i t now. I think I am r e a l l y fouled 

up because I thin k I called that Section 29 and i t i s not Section 2p. 

Q I t i s hard to read the Section numbers with those colors on 

there. 

A That i s Section 26 of 31 and 9 or i n the east h a l f , has a 

d e l i v e r a b i l i t y i n excess of three m i l l i o n . The well i n the west half 

has a d e l i v e r a b i l i t y of less than three hundred thousand. Those 

wells are both p r a c t i c a l l y on the 250 foot contour l i n e . 

Q Let's get down a l i t t l e b i t . That i s a r a t i o of about what 

i n the d e l i v e r a b i l i t i e s ? 

A Well, i t i s at least — 

Q (Int e r r u p t i n g ) — t e n t o one, i n the order of ten to one? 

A I t i s at least six to one because I think I said less than 

three m i l l i o n . I t i s less than f i v e m i l l i o n and greater than three 

m i l l i o n . I t i s at least s i x to one. 

Q At least six to one with the same pay thickness indicated 

for both wells? A Yes, s i r . 

A Now, we continue to pick examples i n Section 21 of 30 and 9 

there i s a wel l i n the east h a l f of the section with an excess of 

three m i l l i o n i n the west ha l f less than f i v e hundred thousand. 

Q A r a t i o of what? 
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A A r a t i o of i n excess of s i x to one. 

Q Both wells have the same pay thickness indication? 

A Yes, s i r . 

Q How f a r apart are the two wells that you have just t e s t i f i e d 

about? 

A One i s located i n the northeast quarter of the section and 

one i s located i n the southwest quarter. 

Q I mean the f i r s t two wells that you made a comparison of with 

respect to the l a s t two wells, by what distance are they separated? 

A Oh, about seven or eight miles. 

Q Can you give us some more of those i l l u s t r a t i o n s ? 

A Well, I might take a l i t t l e larger area. 

Q A l l r i g h t . 

A Here i s an area i n Sections 19, 23, 29, and 30 of 30 and 9 

— wherein we have a group of wells completely w i t h i n a three hundred 

foot contour. 

Q A l l r i g h t . 

A There are one, two, three, four, f i v e , six wells located i n 

that contour. Three of the wells — 

Q (Int e r r u p t i n g ) That i s a pay contour, i s n ' t i t ? 

A Yes, s i r . 

Q A l l r i g h t . 

A Three of the wells have d e l i v e r a b i l i t y of less than a hal f a 

m i l l i o n , one of the wells has a d e l i v e r a b i l i t y between one m i l l i o n 

and one m i l l i o n nine hundred ninety-nine thousand. One well has a 

d e l i v e r a b i l i t y i n the range f i v e hundred to nine nine nine. 

Q What i s the range i n the v a r i a t i o n i n d e l i v e r a b i l i t i e s 

between the wells i n that three hundred contour line? 
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\ t — W e l l , from, of at least Pour Lu one. 

Q Four to one? A Yes, s i r . 

Q Let me ask you t h i s question r i g h t there. I f d e l i v e r a b i l i t y 

of the w e l l i s an ind i c a t i o n of reserves, would you expect to f i n d 

the s i t u a t i o n there that you have pointed out i n that three hundrec 

Q I f that relationship between the d e l i v e r a b i l i t y of the wells 

and the reserves, i f there was a relationship between the range of 

d e l i v e r a b i l i t i e s of the wells and the reserves, what would you expect 

to f i n d w i t h i n the inclosure of that three hundred pound, three hun

dred foot contour line? 

A Expect to f i n d wells of p r a c t i c a l l y equal d e l i v e r a b i l i t y . 

Q Equal d e l i v e r a b i l i t y . Let me ask you without pointing any 

more of these examples, does t h i s v a r i a t i o n that you have pointed 

out between the d e l i v e r a b i l i t y ranges of wells and the pay thickness 

obtained throughout the entire area. I n other words, did you find? 

A Did you f i n i s h that question? 

Q Do you f i n d the same s i t u a t i o n obtaining that you have ju s t 

pointed out, not only where you have found i t there, but you f i n d i t 

generally obtaining throughout the whole area? 

A Yes, I think i f you w i l l go on here anywhere you see two 

di f f e r e n t colors, p a r t i c u l a r l y i f there i s much difference i n those 

colors with respect to the color range i n the legend, you have a 

condition that we have been t a l k i n g about most l i k e l y . 

Q What I am t r y i n g to f i n d out, t h i s condition doesn ft exist 

jus t with respect to that p a r t i c u l a r portion of the f i e l d . I t exists 

generally with respect to the f i e l d as a whole, does i t not? 

A Yes, s i r . 

foo t contour l ine? A No, s i r . 
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Q I n your profession, would you say that t h i s i s proof that 

there i s not a relationship between the d e l i v e r a b i l i t y of the wellsi 

and the reserves i n place? 

A That was the purpose f o r which i t was prepared, yes. 

Q I t does i l l u s t r a t e that — 

A (Int e r r u p t i n g ) Yes. 

Q I t does i l l u s t r a t e that that relationship does not exist? 

A Yes. 

Q That i s not something that i s just peculiar to the San Juar. 

Basin i s i t ? A No, s i r . 

Q That would be true, I don't care what basin i t is? 

A I think undoubtedly i t i s true anywhere. 

Q Any place i n t r y i n g to e f f e c t d e l i v e r a b i l i t y to reserve, 1 
i s 

that/correct, i s i t not? 

A Yes. We have never found an area where there was a di r e c t 

relationship between d e l i v e r a b i l i t y and reserves. In f a c t , any re

lati o n s h i p that you a r r i v e at however s l i g h t , i s usually very rough. 

Q Yes. Have you said about a l l you want to say about ExhibitJ 5? 

A For the time being, yes, s i r . 

Q Now, Exhibit 6, w i l l you explain that to us? 

A Exhibit 6 i s a tabulation representing the results obtainec 

by application of the f i v e formulas to a market demand of 320 m i l l i o n 

cubic feet of gas per day. 

Q Why do you use 320 million? 

A That fi g u r e was furnished to the engineering committee that 

was working on an a l l o c a t i o n formula, that was considering an a l l o 

cation formula f o r the San Juan Basin as estimating the best estimate 

of El Paso and Southern Union as to what the market demand i n the 
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area would be f o r the ensuing year. 

Q Are the El Paso and Southern Union the p r i n c i p a l market out 

l e t f o r the f i e l d — 

A (I n t e r r u p t i n g ) Yes, s i r . 

Q (Continuing) — at t h i s time? A Yes, s i r . 

Q Pardon me, I had to get that i n . 

A Column one i s a description representing the factors f o r , t h 
hundred 

a l l o c a t i o n factors f o r one/percent times acreage. 

Q While you are mentioning that one hundred percent acreage 

times d e l i v e r a b i l i t y , on what basis i s the f i e l d being presently 

operated? 

A I t i s being produced so f a r as I can determine, by allowing 

the wells to flow i n t o the pipeline as they are able t o . 

Q Does that represent approximately acres times d e l i v e r a b i l i t y 

A I f a l l the wells were operating under the same pipeline 

pressures, you would probably approach a formula of 100 percent de

l i v e r a b i l i t y . 

Q That i s i l l u s t r a t e d there on Exhibit No. 3, i s n ' t i t ? 

A To a certain extent i t shows that on the average there i s a 

deviation from that s i t u a t i o n , a c t u a l l y . 

Q You are down on four, I believe, which i s --

A (I n t e r r u p t i n g ) Okay. 

Q The same information i s re f l e c t e d on each one. 

A May I use four? 

Q You may use four i f you l i k e . 

A I f the wells had been operating on exactly a d e l i v e r a b i l i t y 

formula, t h i s l i n e would have had a slope of one. I n other words, i f 

i t crossed the bottom cycle at three or at a production of 1,000, a 
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d e l i v e r a b i l i t y of 30, i t would have crossed the cycle at ten m i l l i o p 

cubic f e e t , or ten thousand M.C.F.D. at three hundred M.C.F.D. de

l i v e r a b i l i t y , and so on f o r each cycle i t would have gone through t 

three orders which you can see there, a l i t t l e deviation on the 

average that at le a s t , as I drew the cruve, the lower capacity w e l l 

are operating a l i t t l e nearer 100% d e l i v e r a b i l i t y than the higher 

capacity w e l l s . 

Q You ju s t a r r i v e at i t i f you aren't there, that i s what you 

are saying, i s n ' t i t ? A On the average. 

Q That i s r e f l e c t e d on both Exhibit 3 and Ul 

A Yes. 

Q A l l r i g h t . That i s unregulated i n the f i e l d . There i s no 

formula i n the f i e l d that permits those wells to operate that way? 

A No, s i r . 

Q Just as to t h a t , they are j u s t operating now unregulated? 

A Yes, s i r . 

Q Go ahead. 

A Column two represents the various factors f o r the formula, 

25% acreage and 75% acreage times d e l i v e r a b i l i t y . 

Q When you say represents the various factors, can you name 

those factors? 

A Yes, I intend to compare them, each, one by one. 

Q Very w e l l . A As we go along. 

Q A l l r i g h t . 

A The next column which i s a t h i r d row of fig u r e s , actually i ^ 

i s column four, i n the tabulation represents the various factors 

determined by a l l o c a t i n g one-half of the market on the basis of 

acreage and one-half of i t on the basis of acreage times deliverabi - - l t y . 
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The next column being column f i v e represents the same factors f o r 

the formula 75% acreage and 25% acreage times d e l i v e r a b i l i t y . So, 

on the l a s t column represents the figures f o r 100% acreage and 0% 

acreage times d e l i v e r a b i l i t y . 

The f i r s t heading under description i s acreage f a c t o r . I n this 

study i t was assumed that a l l wells had 320 acres assigned to them. 

While t h i s i s not ac t u a l l y the case with respect to a few wells, I 

think on short sections i t generally represents the acreage assign

ment that would be assigned to the wells under an al l o c a t i o n formula, 

and the fact o r has been presented on the basis of 320 acres. 

Q I n other words, there i s not enough v a r i a t i o n from 320 to 

make any material difference i n your factor? 

A Not i n the fa c t o r s . With respect to the allowable of any 

ind i v i d u a l w e l l , of course, i t would increase or decrease that allow

able i n proportion to the acreage assigned to the w e l l , assuming i t 

was not a l i m i t e d w e l l . Under t h a t , that factor under the formula 

number one, there would be no acreage fac t o r because none of the 

allowable would be allocated to acreage. Under the 25% acreage formu

l a the allowable would be 186.1407. Actually that i s 186 M.C.F.D. 

of gas per day assigned to that well on the basis of acreage. 

Under the 50-50 formula, the acreage factor i s 414.8525. 75, [25 

formula. The acreage fac t o r i s 644.6538. Under the 100% acreage 

factor i t i s 864.4391. Before going i n t o the d e l i v e r a b i l i t y factor, 

I would l i k e to skip that f o r the moment and go to the t h i r d item 

under description, which i s l i m i t i n g d e l i v e r a b i l i t y . That l i m i t i n g 

d e l i v e r a b i l i t y i s the d e l i v e r a b i l i t y of a well which would have an 

allowable under the formula exactly equal to i t s d e l i v e r a b i l i t y aft|er 

having re-allocated a l l allowables assigned i n excess of a wells 

-no 
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d e l i v e r a b i l i t y . By that I mean we f i r s t applied the factors to a l l 

the wells and then assumed that the wells were not capable of deli v e r 

ing gas i n excess of t h e i r d e l i v e r a b i l i t y , and then re-allocated t<p 

f i n d the f i n a l f a c t o r s . 

Now, actu a l l y i t might seem by that that I would recommend to 

the Commission that they not assign allowables i n excess of delivera

b i l i t y . Instead, I would recommend to them that they not assign 

allowables i n excess of d e l i v e r a b i l i t y unless i t could be shown ths 

the w e l l could produce the additional gas that would be assigned tc) i t . 

Q Of course that can be found out by i t s production history? 

A Yes, s i r , but to avoid assigning excessive allowables and 

waiting three or four months to f i n d out what gas should be cancelled 

and allocated back, I would recommend that they f i r s t allocate any

thing back i n excess of the d e l i v e r a b i l i t y , then i f i t was shown that 

a we l l could deliv e r gas i n excess of i t s d e l i v e r a b i l i t y , that the 

allowable be raised to that value, l i m i t e d only by the allowable 

assigned by the factors i n the formula. 

Q Yes, l i m i t e d there, you are saying only by the proportional 

part of the t o t a l f i e l d market demand i t would get under the a p p l i 

cable formula? A Yes, s i r . 

Q Okay. 

A Now, the d e l i v e r a b i l i t y f a c t o r represents the factor which 

would be m u l t i p l i e d times d e l i v e r a b i l i t y to determine the allowable 

f o r each i n d i v i d u a l w e l l assigned on the basis of d e l i v e r a b i l i t y . Mow, 

under the formula one, 100% acres times d e l i v e r a b i l i t y , that f a c t o r 

i s point f i v e , s i x , nine, three, s i x , two, one, (0.5693621) which 

means nothing more than that the f a c t that the 320 M.C.F. per day i s 

56.93% of the t o t a l d e l i v e r a b i l i t y of the 572 wells. There would bs 
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no r e - a l l o c a t i o n necessary except as might be shown by the i n a b i l i t y 

of the wells to even produce t h e i r d e l i v e r a b i l i t y . 

Q That i s the point where you are t e l l i n g us f o r a l l p r a c t i c a l 

purposes that date i n a l l o c a t i o n of the gas to the wells up there? 

A On an average, I think that i s r i g h t . I think with respect 

to i n d i v i d u a l wells, you w i l l f i n d there i s a good p o s s i b i l i t y that 

i s not the case as one wel l against another. 

Q Yes. 

A Each of the other factors are set out there under the appro-

pir a t e column, d e l i v e r a b i l i t y f a c t o r gets down to .120 under formula 

four, which i s 75$ acreage and 25% acres times d e l i v e r a b i l i t y . 

I have already stated what the l i m i t i n g d e l i v e r a b i l i t y was and 

come down to the next item which i s the number of wells. Under t h ^ t 

i s the l i m i t e d wells and the non l i m i t e d wells. 

Q Right there I want to drive a peg, because we a l l don't 

want to get confused over the use of these terms. What do you meaiji 

by l i m i t e d and non l i m i t e d wells? 

A As shown i n the footnotes, I defined a l i m i t e d well as being 

one f o r which the allowable i s equal to the d e l i v e r a b i l i t y . 

Q That appears r i g h t on the face of i t to be a l i t t l e b i t con

t r a d i c t o r y . Can you explain that t o me? 

A Well, every time — 

Q I t appears that i t wouldn't be a l i m i t e d w e l l , but i t appear^ 

to be a l i t t l e contradictory on the face of i t , would you exolain 

that? 

A The normal nomenclature f o r delineating wells i n an alloca

t i o n schedule i s either a l i m i t e d w e l l or a non prorated well or 

some other designation, s e t t i n g out that well as being the wel l wh(J>se 

A D A D E A R N L E Y & A S S O C I A T E S 
S T E N O T Y P E R E P O R T E R S 

ROOM 105 -106 -107 E L C O R T E Z B L D G . 
P H O N E S 7 - 9 6 4 5 A N D 8 - 9 5 4 6 
A L B U Q U E R Q U E , N E W M E X I C O 



104 pg 
233 

allowable i s not assigned under the formula, but i s l i m i t e d to some 

value below what would be assigned under the formula f o r some reason 

which i s considered necessary to l i m i t that w e l l . 

Q I n other words, by applying the formula, i t i s l i m i t e d i n 

the amount of gas that i t can produce? 

A No,well, i t i s l i m i t e d i n the amount of gas that w i l l be 

assigned t o i t , the allowable. That i s correct. I t i s l i m i t e d by 

some factor other than the a l l o c a t i o n factors and to an extent lesss 

than the a l l o c a t i o n f a c t o r . 

Q Yes. 

A Now, a non l i m i t e d w e l l i s one f o r which the allowable i s 

less than the d e l i v e r a b i l i t y . Actually that well i s l i m i t e d by the 

al l o c a t i o n factors to i t s allowable, but i t i s not l i m i t e d i n i t s 

producing capacity. 

Q Yes, the allowable i s less than i t s d e l i v e r a b i l i t y ? 

A Yes, s i r . Every time that you and I t a l k about t h i s we get 

confused, so don't anybody worry about i t . 

Q I don't get confused, I jus t stay that way. 

A I didn't say you did, I said we d i d . 

Q I t i s a confusing thing that i s the point I want to make, 

and unless one follows i t very c a r e f u l l y , you w i l l get confused and 

you w i l l draw an erroneous conclusion. That i s the point I want to 

make. Now that we are a l l f a i r l y confused, w i l l you go ahead? 

A Under formula one hundred percent acres times d e l i v e r a b i l i t l y , 

there are no l i m i t e d wells, . a l l wells being assigned an allowable t y 

the a l l o c a t i o n formula which i s 572 wells. Along with t h i s I w i l l 

also take up by formulas the next item under the description, which 

i s the percent of the t o t a l wells i n the f i e l d that are l i m i t e d wells 
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and the percent that are non l i m i t e d wells. Under formula one, 

100% of the wells are non l i m i t e d . As defined below. Under formulja 

two we have 181 l i m i t e d wells and 391 non l i m i t e d wells, or 31.46 

percent of the wells l i m i t e d , and 68.36 percent not l i m i t e d . Under 

formula three have 267 wells l i m i t e d and 305 wells not l i m i t e d . Unaer 

the percentage, under formula three, the l i m i t e d wells amount to 

46.68 percent of the wells and the non l i m i t e d amount to 53.32. 

Under formula four being 75% acreage and 25% acreage times deliver

a b i l i t y , there are 312 l i m i t e d wells and 260 non l i m i t e d wells f o r 

percentages of 54.55 and 45.45 respectively f o r the non l i m i t e d weljlSj 

Under the formula 100% acreage, we have 342 wells l i m i t e d and 232 

wells not l i m i t e d . The respective percentages being 59.79 and 40.211. 

Going on down to the next two items which w i l l be discussed and 

considered at the same time, we have the allowable M.C.F. per day 

assigned to the l i m i t e d wells and the allowable assigned to the non 

l i m i t e d wells and the next item below being the percentage of the 

wells, the percentage of the allowable assigned to the l i m i t e d welll; 

and the percentage assigned to the non l i m i t e d wells. Under formulj* 

one, 320,000 M.C.F. per day i s assigned to non l i m i t e d wells, or 

100%. 

Q Right there may I , j u s t may be a l i t t l e untimely. Let me 

ask you t h i s , under t h i s column that you are now t a l k i n g about, you 

show 100% allocated to l i m i t e d and 100% allocated to non l i m i t e d 

w e l l s , i s that what i t says? 

A No, s i r . We show 100% allocated to wells a l l of which are 

not l i m i t e d by the d e l i v e r a b i l i t y . 

Q Say that again. 

A I say that 100% of the market i s l i m i t e d to wells that are not 
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l i m i t e d by t h e i r d e l i v e r a b i l i t y . 

Q Go ahead. 

A Under the a l l o c a t i o n formula number two, we show 28,876 M.C}.F. 

per day allocated to the l i m i t e d wells, 201,124 M.C.F. per day a l 

located to the non l i m i t e d wells. This amounts to 9.02 percent of 

the t o t a l a l l o c a t i o n being made to l i m i t e d wells and 199, 90.8 

percent being l i m i t e d to non l i m i t e d wells. Under a l l o c a t i o n formujla 

number three, the l i m i t e d wells were assigned 66,939 M.C.F. per day. 

The non l i m i t e d , 253,061 M.C.F. per day f o r percentages of 20.92 and 

. Under formula four the allowable assigned to l i m i t e d wells was 

96,520 M.C.F. to the non l i m i t e d 223,480 M.C.F. per day f o r a per

centage of the t o t a l allowable assigned to l i m i t e d wells of 30.16 

percent and to the non l i m i t e d wells of the 69.84 percent. Under 

the f i n a l formula 100% acreage, 121,179 M.C.F. per day was assigned 

to the l i m i t e d wells with 198,821 M.C.F. per day being assigned to 

non l i m i t e d wells f o r a percentage of 37.87 f o r the l i m i t e d wells 

and 62.13 percent to the non l i m i t e d wells. 

The purpose of preparing such a tabulation i s to compare a l l the 

way through the various factors and the effects of each of the f i v e 

a l l o c a t i o n formulas. 

Q Now, t e l l me how you can pick out the formula best suited ty 

the f i e l d by making t h i s comparison? 

A By making t h i s comparison we can a r r i v e at a formula which 

can possible d i s t r i b u t e the gas i n say a manner comparable to the 

d i s t r i b u t i o n of reserves. Now, i n i t i a l l y and at t h i s point, you caji»t 

very we l l make a comparison or determination. 

Q I understand t h a t . 

A With respect to that formula. The purpose was to apply the 
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formula to the market, make the re-a l l o c a t i o n necessary so that we 

could actually come out and f i n d out what kind of wells we are t a l k 

ing about when we say we are subsidizing these small wells. I wani 

to know which they are. That i s the purpose of t h i s and expect to 

point i t out. 

I think also a l o t of these figures w i l l be kicked around heret 

and jus t wanted them so that we could kick them around too. At the 

moment I am through with Exhibit s i x . 

Q A l l r i g h t . W i l l you explain Exhibit 7 to us? 

A Exhibit 7 represents the resul t s of the various factors de

termined under the various formulas we applied to d i f f e r e n t size 

wells with respect to those wells d e l i v e r a b i l i t y . We have an allow}' 

able i n m i l l i o n cubic feet per day on the v e r t i c a l scale and de l i v 

e r a b i l i t y i n m i l l i o n cubic feet per day on the horizontal scale. 

By picking out a d e l i v e r a b i l i t y f o r a wel l and assuming that that 

well i s assigned 320 acres, you can read the allowable from the cur^e 

and compare that allowable to the allowable f o r other wells. The 

l i n e on the, awhile ago i t was pointed out to me that there was an 

error on t h i s e x h i b i t to the extent that the formulas have been 

designated as 100% acreage plus d e l i v e r a b i l i t y , 25% acreage and 75% 

acreage plus d e l i v e r a b i l i t y , 50% acreage and 50% acreage plus d e l i v 

e r a b i l i t y , and 75% acreage and 25% acreage plus d e l i v e r a b i l i t y , eac 

of those plus signs actually should be times, should be acreage tim^s 

d e l i v e r a b i l i t y . 

Q W i l l everyone jus t correct t h e i r exhibit? Put the times 

factor i n place of the plus f a c t o r . 

A Now, under the assumption that the wells allowable was goin£ 

to be l i m i t e d to 100% of d e l i v e r a b i l i t y , the l i n e t i t l e d one hundre 
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percent d e l i v e r a b i l i t y l i n e was drawn as a dashed l i n e which i s a 

45 degree slope l i n e through the d e l i v e r a b i l i t y and the allowable 

coordinates. Under the a l l o c a t i o n formula, 100% acreage times 

d e l i v e r a b i l i t y , we have the 100% acreage l i n e going o f f showing th( 

relationship between d e l i v e r a b i l i t y and allowable under that a l l o 

cation formula. We come to the 25% acreage formula and we f i n d ths|t 

a l l those wells below approximately 320 M.C.F. per day which 

correspondsto the f i g u r e , a c t u a l l y i t was 315, are l i m i t e d . But 

they come over here and at a d e l i v e r a b i l i t y of approximately 

1,200,000 a well would have the same allowable under the a l l o c a t i o n 

formula 100% acreage times d e l i v e r a b i l i t y and 25% acreage and 75% 

acreage times d e l i v e r a b i l i t y . 

Wells i n excess of that d e l i v e r a b i l i t y would have less allow

able, so i t i s immediately apparent that we have shif t e d allowable 

from wells between 315,000 cubic feet a day d e l i v e r a b i l i t y and 

1,200,000 cubic feet a day d e l i v e r a b i l i t y by increasing the deliver]-

a b i l i t i e s of those wells and decreasing — the allowable as comparejd 

to the 100% acreage times d e l i v e r a b i l i t y formula. 

Under the 50% acreage and 50% acreage times d e l i v e r a b i l i t y forlm-

ula, a l l those wells under 557 M.C.F. per day w i l l be assigned thei|r 

allowable as, t h e i r allowable equal to t h e i r d e l i v e r a b i l i t y . We 

f i n d that at about a d e l i v e r a b i l i t y of 1,330,000 we have the same 

allowable under a 100% acreage times d e l i v e r a b i l i t y as under the 

50% acreage and 50% acreage times d e l i v e r a b i l i t y . 

At approximately 1,440,000 we have the same allowable under thj< 

50-50 formula and the 25% acreage and 75% acreage times delivera

b i l i t y formula. Going next to the a l l o c a t i o n formula 75% acreage 

and 25% acreage times d e l i v e r a b i l i t y , we f i n d that a l l those wells 

>7 

A D A D E A R N L E Y a A S S O C I A T E S 
STENOTYPE REPORTERS 

R O O M 105 -106 -107 E L C O R T E Z B L D G . 
P H O N E S 7 - 9 6 4 5 A N D 5 - 9 5 4 6 
A L B U Q U E R Q U E . N E W M E X I C O 



below 733 M.C.F. per day w i l l be assigned an allowable equal to 

t h e i r d e l i v e r a b i l i t y . We f i n d that at approximately 1,440,000 M.C.|F., 

approximately 1,404,000 M.C.F. per day we have the same allowable 

assigned under the 75% acreage and 25% acreage times d e l i v e r a b i l i t y 

as the 100%. Well, a thousand and four M.C.F. per day. 

Q I believe you said 1 m i l l i o n and 4? 

A A thousand and four. At about 1,550,000 cubic feet deliver 

a b i l i t y per day we f i n d that the a l l o c a t i o n formula of 75% acreage 

and 25% acreage times d e l i v e r a b i l i t y gives you the same allowable 

under the 25% acreage and the 75% acreage times d e l i v e r a b i l i t y 

formula. 

Q Is that j u s t a coincidence? 

A That i s ju s t the way the factors worked out. The purpose o|f 

i t i s to show where i n the range of d e l i v e r a b i l i t y the s h i f t i n g of 

allowable occurs under these various a l l o c a t i o n formulas. 

Q When you say s h i f t i n g of allowable, you mean that as betweeji 

wells? 

A As between formulas f o r the same size wells. 

Q Yes. I understand. 

MR. SPURRIER: Let's recess u n t i l nine o'clock i n the morning 

(Recess.) 
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