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BEFORE THE 
OIL CONSERVATION COMMISSION 

SANTA FE, NEW MEXICO 

IN THE MATTER OF: 

The hearing called by the Oil Conservation 
Commission on its own motion to consider 
the reclassification of the Angels Peak-
Gallup Pool in San Juan County, New Mexico, 
from a gas pool to an oi l pool. 

CASE 
I6l6 

BEFORE: 

Mr. A. L. Porter, Jr, 
Mr. Murray Morgan 

TRANSCRIPT OF HEARING 

MR. PORTER: The hearing will come to order, please. 

Take up Case 1616. 

MR. PAYNE: Case 1616. In the matter of the hearing 

called by the Oil Conservation Commission on its own motion to 

consider the reclassification of the Angels Peak-Gallup Pool in 

San Juan County, New Mexico, from a gas pool to an o i l pool. 

May i t please the Commission, we have one witness, Mr. 

Emery Arnold. 

MR. PORTER: I would like to call for other appearances 

at this time. 

MR. NEWMAN: Kirk Newman of Atwood and Malone from 

Roswell, and ftny RuaTl of Worth Worthf TV»xas. representing Pan 

NO. 
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American Corporation. We will have testimony. 

MR. PORTER: You will have testimony? 

MR. NEWMAN: Yes. 

MR. HOWELL: Ben Howell, E l Paso Natural Gas. We 

do not expect to have testimony. 

MR. SPERLING: J. E. Sperling, appearing for W. R. 

Weaver and A. N. Brown. This may be premature, but we would 

like to make our position clear at this time. We feel that the 

operators, and particularly my client have not hadfan opportunity 

prior to the time that the matter was submitted to the Commission 

to present evidence. We feel that the production history of 

the so-called o i l wells in the area is insufficient as of this 

time to justify any reclassification action. Now, of course, thajc 

does not mean that a continuance would be in order at this time, 

since the Commission obviously is ready and able to present 

testimony in connection with the motion, but we would like to 

request the Commission that we be given an opportunity at a later 

date at the next regular hearing to present and prepare testimny. 

MR. VERITY: George Verity for Southern Union Gas 

Company. 

MR. PORTER: Any other appearances? Mr. Sperling, 

you will be given the opportunity after the testimony has been 

heard to move for a continuance or make whatever motion you 

desire at that time. 

MR .qPF.m.TNrT; Thank vou. s i r . 
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MR. PORTER: Mx-. A^xiulU. 

(Witness sworn.) 

E. C. ARNOLD 

called as a witness, having been f i r s t duly sworn, t e s t i f i e d as 

follows: 

DIRECT EXAMINATION 

BY: MR. PAYNE: 

ft Will the witness please state his name and position? 

A E. C. Arnold, supervisior of D i s t r i c t 3 of the Oil 

Conservation Commission. 

ft Mr. Arnold, i n your o f f i c i a l capacity with the Oil 

Conservation Commission, have you had an opportunity to make a 

recent study concerning the pool i n question here? 

A Yes, I have. 

ft Now, referring, Mr. Arnold, to what has been designate 

Exhibit No. 1, which is on the far board there, would you explain 

to the Commission what that depicts? 

A Exhibit No. 1 is an area map of, which i s marked 

the Angels Peak Dakota Gas Pool and the Angel Peak Gallup Gas 

Pool, and the Gallegos Gallup Oil Pool. 

ft Mr. Arnold referring to what has been designated 

as Exhibit 2, I w i l l ask you to state to the Commission what 

that depicts. 

A Exhibit No. 2 is a data sheet on the Angels Peak 

Gallup Gas Pool. On this are shown a l l the wells which have 

id 
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been drilled in the presently denned pool as wen as wells which 

have been d r i l l e d in the adjacent area. There are at the present 

time ten wells completed i n the pool, and i n the area shown on 

this exhibit are also the location of these wells, the completion 

dates, derrick f l o o r elevation, perforated intervals, the Lower 

Gallup sandstone inter v a l , which i s the main producing zone l n 

this area, sea level datum tops on top of this lower producing 

inter v a l , the i n i t i a l potentials as reported to the Oil Conservati 

Commission, and the latest available gas-oil r a t i o Information. 

Q A l l r i g h t , s i r . Now, referring to what has been 

designated as Exhibit 3, which i s the on the board direc t l y behinc; 

you, would you explain to the Commission what you intend to show 

by that exhibit? 

A Exhibit No. 3 is a north-west to south-east cross 

section made from electric logs from wells i n this area. The 

well on the northwest, or the extrene l e f t i s the El Paso Huerfano 

Unit 105. The second log i s Pan American's McAdams B No. 1. 

The t h i r d wells is the W. R. Weaver McAdams No. 1. The fourth 

wells is the W. R. Weaver McAdams No. 3, and the last well i s 

the El Paso Huerfano Unit No. 107. 

Q What did you use as a datum point, Mr. Arnold? 

A This cross section i s hung on a datum of sea level 

plus 900 feet. Also shown on the section i s a red line which 

we have used.as the top of the Gallup formation i n this area, 

and a yellow bar connects the main producing zone i n t h i s area. 
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You'll notice that with the exception of the Huerfano Unit No. 

107, the only perforations are located i n this lower sandstone 

interval. 

Q Is any permeability barrier indicated In this cross 

section? 

A No, s i r , the correlation of th i s , particularly of 

this lower zone i s very good across the area, and there appears 

to be no great permeability difference from well to well. 

Q Now, Mr. Arnold, does this exhibit show any structure 

A This cross section is approximately down the strike 

of the structure i n the area, and therefore reflects very l i t t l e 

structure. 

Q A l l r i g h t , s i r . Do you have anything else you would 

l i k e to say about this exhibit at this time? 

A No, s i r , I don't believe so. 

Q A l l r i g h t . Then, referring to what has been designate 

Exhibit No. 4, which Is on the back wall here, would you explain 

to the Commission what you intend to show by that exhibit? 

A Exhibit No. 4 is also an electric log cross section, 

extending from southwest to northeast across the Angels Peak 

Gallup Pool. This section is also hung on a datum of sea level 

plus 900 feet. The red line shows the top of the Gallup forma­

t i o n , and the yellow bar connects the main producing zone i n the 

Angels Peak Gallup Pool, and the surrounding area. The correla­

tion of the producing interval i s also unmistakably across this 

» 
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cross section. 

Q A l l r i g h t , s i r . Are any of the wells shown on this 

cross section perforated on any other zone? 

A No, s i r , the only well perforated i n the lower zone 

is the Huerfano Unit 107, which.is the same well referred to 

on Exhibit No. 3. I do understand, to return for a moment to 

section AA prime, Exhibit No. 3, that Pan American Petroleum 

Corporation has perforated some, upper zones also i n the McAdams 

B No. 1; however, the production information that I have shown 

on the data sheet refers to production from the lower zone only. 

"Originally,completed i n the lower zone - run test," that i s 

the information shown on Exhibit 2. 

Q What does this exhibit indicate i n regard to structur 

i n the area, Mr. Arnold? 

A This cross section i s approximately down dip i n the 

area which i s to the northeast. Total structural r e l i e f across 

the area i s approximately one hundred feet, s l i g h t l y over that, 

one hundred seven feet. 

Q Now, the small exhibit on the bottom of each of these 

you? section AA prime and-BB prime, shows the locations of the sect 

is that correct? 

A Yes, s i r , that's correct, location of the section 

marked AA prime and BB prime on the plat on each exhibit, and als 

the shaded area shows the present defined l i m i t s of the Angels 

Peak Gallup Gas Pool. 

a 

» 
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Q All right, s i r . Referring now to what has been 

designated as Exhibit No. 5* I will ask you to explain to the 

Commission what this depicts. 

A Exhibit No. 5 is a structural contour map of the 

Angels Peak Gallup Gas Pool in the immediate adjacent area. This 

structure contour map also reflects that the dip is to the north­

east and that structural relief is one hundred and seven feet 

across the presently developed area. 

Q Does the cross-hatched area show the pool boundaries? 

A Yes, cross-hatched on this i s the present pool boundary. 

Q And what is the present contour interval? 

A Contour interval is ten feet. 

Q All right, s i r . Does this exhibit indicate any ; 

structural closure? 

A No, there is no structural closure Indicated, i t is 

merely a segment of a northeast dipping monocline. 

Q m this regard, is i t similar to other Gallup Oil 

Pools in the San Juan Basin? 

A Yes. I don't believe that structure had a great 

deal to do with accumulation of o i l and gas in this Gallup 

sand any more than i t did In either the Gallegos or the Bisti 

Pools. The separation of oil and gas In the reservoir, of course; 

is related to the structure. 

Q Now, Mr. Arnold, what is the green band on Exhibit 

No. 5? 
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A I believe, before answering that question, I f I could 

review — 

Q Go right ahead. 

A Originally, this pool was classified as a gas pool 

on the basis of four wells d r i l l e d i n Section 34. These are 

the W. R. Weaver 1, 2, and 3, and 4 McAdams. This case came fo r 

hearing i n A p r i l . That's case 1423, and by Order R-1167, this 

pool was established and i t became effective May 1, 1958. Sub­

sequent to that time, there had been an additional six wells 

d r i l l e d i n this area. Three of these were d r i l l e d up structure 

on this map and are either gas wells or extremely high gas-oil 

rati o wells. Three of the wells, however, were d r i l l e d down 

structure and appear to be rel a t i v e l y high gas-oil rat i o wells. 

However, the ratios are low enough that they would have been 

classified as o i l wells. That was because of the discovery 

of these three wells that this hearing was called. Based upon 

the Huerfano Unit 105 Well, which had a reported potential i n 

excess of five hundred barrels per day with a gas-oil ratio of 

6866 to 1, and upon Pan American's McAdam's B No. 1, which had 

an i n i t i a l potential of f o r t y - f i v e barrels of o i l per day, with 

a rat i o of 2517 to 1, and upon completion of El Paso's Huerfano 

Unit 107* which had a potential of two hundred and eighty-seven 

barrels of o i l per day, with a rati o of 4l42 to 1, we decided 

there must be a gas-oil contact present In this area. I realize 

+->I»T- -i +-. is hard f4fr<?1M '•iron the d*v*lrl^^,Tan,,"- +-r> H»t:e t-.r» PYflet.iv 
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f i x the gas-oil contact. This shaded area Is drawn on this 

structure contour to show the area where that gas-oil contact 

probably l i e s . 

Q A l l r i g h t , s i r . Are there any o i l wells up structure 

from the green l i n e which you have drawn i n here? 

A No, a l l of those wells up structure have been high 

rati o wells. 

Q Now, tfiat i s the possible width of this pool? 

A The pool l i m i t s are not defined as yet and i t would 

be hard at this time to determine what the eventual width of 

the pool w i l l be; however, there has been ttme. wells- d r i l l e d ; 

i n Section 22, which would be immediately north of Section 27 

on Exhibit No. 5* so that from present development, i t appears 

that the o i l portion of the pool may be narrow, possibly not over 

a mile, mile and a half wide. 

Q Mr. Arnold, i s there anything unusual about the McAdai 

Well No. 3 i n the northeast quarter of Section 34, which might ; . 

indicate I t i s below the gas-oilocontact? 

A Well, I do know that the No. 3 McAdams was reported, 

and i t had reached a point where i t would no longer produce again 

the five hundred pound pressure which they were producing these 

gas wells, and I think that they discovered when they disconnect 

the well that the reason i t wasn't producing was because i t was 

loading up with o i l . I do know that since that time they have 

re-entered the No. 3 McAdams and oerforated some additional sand 

is 

Jt 
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— U r t h e lower zone, and l Believe that they are recovering load 

o i l at the present time, so I don't know for sure what the fcatio 

is going to be on that well u n t i l a lat e r date. The No. 3 McAdams 

Well is at a datum of plus 422 feet, and the Huerfano Unit 105 

at a datum of plus 431, so i t Is actually lower than the Huerfano 

Unit 105, and that being the case, you would expect that i t 

would have at least as low a ratio as the Huerfano Unit 105. 

Q Now, Mr. Arnold, further development i n Section 26 

and 27, which are shown on Exhibit 5 tend to definite establish 

whether this i s a gas pool or an o i l pool? 

A Yes, development to the north would d e f i n i t e l y 

establish that; also, I would l i k e to say that this gas-oil 

contact, i f i t develops that No. 3 ls an extremely high gas-oil 

r a t i o , possibly we would have to slide the contact down structure 

however, i t would be impossible for me to state at the present 

time whether or not that w i l l be necessary. However, on Section 

26 and 27 that have been d r i l l e d , that w i l l certainly settle 

the issue.. 

Q, Now, do you have anything further you would l i k e 

to say about Exhibit No. 5? 

A No, s i r , I don't believe so. 

Q Mr. Arnold, I would l i k e to ask you to state whether 

or not i n your opinion an excessive amount of reservoir energy 

w i l l be expended i f this pool i s continued to be produced as a 

gas-oil pool thereby causing waste? 

} 
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A Yes, s i r . I f there is an o i l pool down structure 

and we allow unrestricted gas production from the gas wells 

which are associated with that pool i n the same reservoir, an 

excessive amount of reservoir energy w i l l be lost early i n the 

l i f e of the pool, and i t i s i n the entire pool that waste w i l l 

occur. 

Q Now, can waste possibly occur i f this pool i s clas­

s i f i e d and produced as an o i l pool? 

A No, s i r , because the production then would be con­

t r o l l e d . You would assign a well an o i l allowable and eontrol 

gas production with a l i m i t i n g gas-oil r a t i o . 

Q Now, i n your opinion w i l l correlative rights be 

imparled by producing this pool as an o i l pool? 

A No, s i r , I don't believe so. 

Q Is I t your opinion that there is more likelihood 

that this pool ls an o i l pool than a gas pool, based on the 

information that you presently have available? 

A Yes, s i r , I ; certainly think that three o i l wells 

that have been completed, plus., the fact that I t seems to be 

a continuous sand reservoir, fAomthe southwest to the northeast 

very strongly points to the probability of t h e i r beingan o i l pool 

on the northeast edge of the area. 

Q What about the p o s s i b i l i t y that i t i s simply a gas 

pool with an o i l rim? 

A Well, as I said before, at the present time I t i s 
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very d i f f i c u l t to estimate the width or the northern l i m i t s 

of production, and u n t i l that's done, i t w i l l certainly be a 

guess as to how wide the o i l pool might be, or how much o i l 

might be i n the reservoir. 

Q Are there any Gallup Oil Pools i n the San Juan 

Basin which you feel are gas pools with an o i l rim? 

A No, s i r , I don't believe so. 

Q A l l r i g h t , s i r . What would you: recommend to the 

Commission i n this case? 

A To prevent the p o s s i b i l i t y of waste occurring and i n ajs 

cordance with Rule 5 of the Rules and Regulations of the Oil 

Conservation Commission, I would recommend that an interim order 

be entered changing the classification of the Angels Peak Gallup 

Gas Pool to the Angels Peak Gallup Oil Pool. I would also 

recommend that the gas wells In this pool be prorated as gas cap 

wells on an o i l pool with a l i m i t i n g gas-oil-ratio. 

Q Now, by entering an order, do you mean that the 

case should again be docketed at some specific date? 

A No, s i r , I believe that that could be called at 

any time by any operator, but I don't believe that a specific 

date should be set. 

Q Do you feel that an order should be entered and 

any Interested operator can come in at any time fbr a recla s s i f i c a r 

t i o n , so to speak? 

A That's correct. 
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§ Do you have anything further you would l i k e to 

say in this case, Mr. Arnold? 

A No, s i r , I don't believe so. 

Q Were exhibits 1 through 5 prepared under your direc­

tion? 

A Yes, s i r . 

MR. PAYNE: I f the Commission please, I would l i k e 

to move for the admission of Exhibits 1 through 5 i n Case l 6 l 6 

at this time. 

MR. PORTER: Without objection, the exhibits w i l l 

be admitted. 

MR. PAYNE: That concludes our direct examination. 

MR. PORTER: Anyone have any questions of Mr. Arnold? 

Mr. Sperling. 

CROSS EXAMINATION 

BY: MR. SPERLING; 

Q Mr. Arnold, do you have any record or does the 

Commission have any record of t o t a l o i l production f or the wells 

that you mentioned? 

A Prom which wells? 

Q Well, the 105? 

A No, s i r , I don't know what the t o t a l o i l produced 

from that i s . I t hasn't been producing very long. The last 

production information I had was a four-day rate, during which 

time the well produced a t o t a l of 805 barrels of o i l and 5,188 
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MCF of gas, and that i s the figure from which I figured the gas-

o i l r a t i o of 5866 to 1. 

Q I see. Now, this well was potentlalled, you say, 

at 571 barrels, is that right? 

A That was the figure which was reported to the Commis-

15 

sion. 

ward? 

Q Do you have any such figure showing the revision down-

A Yes, s i r , that's r i g h t , I do. The last daily figure 

which was reported to me, i t was producing at a rate of about 135 

barrels aday. 

Q So i t declined in only four days production from 571 

to 134? 

A Well, actually, I have reason to believe that probably 

that i n i t i a l potential was excessively high. . In fact, from 

conversations I have had with company engineers today, i t may 

be possible that their load o i l wasn't even a l l recovered at the 

time that potential was recovered; however, th e i r load o i l was 

subsequently recovered, and the producing rate now has been 

varying between 130 to 150 barrels a day on various chokes and 

I don't believe that there — i f there has been any further de­

cline, at least I am not aware of i t . 

Q Do you know whether there has been an increase i n 

gas-oil ratio? 

A Gas-oil rat i o has varied at various rates of production, 
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from about 8,000 cubic feet per barrel. 

Q Well, i s that fluxuation continuing down? 

A Not to my knowledge. I really don't know. As you 

say, probably continued production on thi s well i s going to be 

necessary to fi n d out what w i l l happen to that r a t i o . 

Q Now, Mr. Arnold, how do you t e l l the difference betwe< 

an o i l pool with a gas cap and a gas pool with an o i l rim? 

A Well, I don't know. I would say that i n any reservoi: 

as the percentage of gas increases, the rati o of gas to o i l i n 

the reservoir, and i f i n any o i l pool the average percentage of 

the ratios are excessively high, that you probably are going 

to have to compromise with pure conservation and increase the 

l i m i t i n g gas-oil rat i o i n order to make i t an economic venture 

to d r i l l the wells l n there. I don't know that there i s any 

particular dividing l i n e between, as you say, an o i l pool and 

a gas pool. You simply start from an a l l gas to a l l o i l - o i l , 

and I am sure that so far as I know, there i s nothing i n the Oil 

Conservation Commission rules or regulations which fixes the 

point where you would change the de f i n i t i o n . However, I do 

think that i n any pool where you have both o i l and gas associated 

in the same reservoir, that i t certainly i s essential to 

control the production of each and relate the production of 

each to each other. Unrestricted gas production i n any pool 

which also contains o i l could lead to waste. 

Q What disposition, i f you know, is being made of the 

m 
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gas that is being produced with the o i l from the 105? 

A That well is producing into a gas line, I believe. 

I t is my understanding they are producing that well Into the 

high-pressured gathering system in that area. 

Q Now, I notice that, with reference to the McAdams 

B No. 1 Pan American, that no completion date is shown. Has 

that well been completed? 

A No, s i r , I think that well is s t i l l testing. Pan 

American originally completed I t in the lower zone only, and 

they tested i t in that zone u n t i l they had recovered a l l 

load o i l , and then potentialled the well, and that's where 

the forty-five barrels per day figure comes from, with a gas-

o i l ratio of 2517 to 1. 

Q That wen is not actually producing then at the 

present time? 

A No, s i r , they later, because of the fact that they 

thought that there might be additional production further up 

in the Gallup section, set a bridge plug and perforated up 

the hole. I believe that's right, they are testing that upper 

section at the present time. 

Q What about the Huerfano No. 103, which is shown with 

27 barrels of o i l per day and 2,500 MGP, do you know what total 

o i l production is from that well? 

A No, s i r . I know that that was another well which 

originally had a reported potential of some 150 barrels of o i l 
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per day; however, that potential was also run Before load o i l 

was recovered. Actually, I wouldn't have expected that that woulc 

be a low gas-oil ra t i o well from where i t i s located. I don't 

know what t o t a l o i l i t has produced, but I understand the o i l 

production is declining on i t , and you'll notice that the r a t i o 

is now 92,307 to 1.. 

Q Now, do you know whether or not there i s a well d r i l l 4 n g 

i n Section 27 to the north of Section 34 at the present time? 

A No, s i r , I don't know whether there is or not. 

Q You stated that i t would be necessary, i n your opinior^, 

for further development to take place i n Section 26 to 27 before 

reaching any f i n a l conclusion as to classification of this 

pool? 

A Well, I said that certainly when Sections 26 and 27 

have been d r i l l e d , we w i l l know a great deal more about the pool. 

Q Well, actually on the basis of o i l produced, you have 

a very, very short producing history for these wells that show 

I n i t i a l potentials of from twenty-seven barrels of o i l a day to 

five hundred and seventy-one barrels of o i l per day, including 

load oil? 

A Yes, s i r , that's r i g h t . I would l i k e to add that 

I am quite sure that most of the gas wells shown on Exhibit 

No. 2 are producing varying amounts of o i l , probably somewhere 

between 27, 35, or 40 barrels a day, I understand, are being 

recovered with the gas that i s produced. I didn't mean to indica 
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that the Huerfano Unit 103 was the only gas well making any o i l 

or condensate. 

Q Do you know of any other pools i n the San Juan Basin 

that are classified as gas pools that have associated o i l produc­

tion? 

A Associated o i l or condensate production, yes, s i r . 

Q, What is your opinion with reference to those pools 

as to the i r classification? 

A I don't know of any other pools at the present time 

which I would recommend reclassifying oon the basis of — 

Q Although they may be making substantial quantt.ties 

of liquid? 

A Almost a l l our gas reservoirs i n the San Juan Basin 

do make some l i q u i d . 

Q I assume from that, from your answer, that you do not 

consider that waste is a factor i n the pools that we'.ve spoken 

of, the other pools where l i q u i d are being made? 

A No, s i r , I don't know of any place where waste i s 

occurring. I f i t i s brought to my attention that i t i s happening 

some place, we w i l l request a hearing. 

Q Mr. Arnold, have you made any computation as to what 

the allowables would be on these wells In view of th e i r gas-oil 

ratio? 

A Assuming what l i m i t i n g gas-oil ratio? 

Q T"** turn t-.Vini.ipand, 
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A Well, no, I haven't made any computations of that i n ­

formation . 

Q, Do you have any recommendation so far as the Commis­

sion Is concerned with reference to allowables f o r these gas 

wells? 

MR. PAYNE: May i t please the Commission, I feel that 

i n a l l good f a i t h , I should point out to Mr. Sperling that this 

case is advertised as a reclassification case, and i t was not 

advertised to establish special pool rules, so that i f an order 

is entered reclassifying this pool, the l i m i t i n g gas-oil 

r a t i o would have to be the statewide gas-oil ra t i o of 2,000to 

1, Of course, a subsequent case could be advertised f o r special 

rules for the pool. 

MR. PORTER: Is i t your position, Mr. Payne, that 

regardless of his recommendations, there is a l i m i t to what we 

can do? 

MR. PAYNE: That's correct, I feel the case i s advert 

and you either have to reclassify the pool or not reclassify 

i t , and that the statewide rules w i l l continue i n «ffect. 

Q (By Mr. Sperling) Let's take for example the Weaver 

McAdams No. 1 Well, Mr. Arnold, which i s d r i l l e d on 160-acre 

spacing. Under the rules presently i n effect, what would that 

well be allowed to produce? 

A Well, I believe that this pool would have a depth 

factor of 1.77. I think I had that figured out f o r last month's 

Lsed 
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allowable, witn a 52 barrel unit allowable. I t would give 

an o i l well i n this pool an o i l allowable of 93 barrels a day, 

and this would certainly be a restricted well because of I t s 

gas-oil r a t i o . I t s gas allowable would be 186,000 cubic feet 

per day, using a 2,000 cubic feet — 

Q Do you know what that particular well i s presently 

delivering? 

A I know i t i s quite a substantial amount of gas. 

Q, Would you say considerably i n excess of 186,000 

MCF? 

A I don't have any gas production figure on these 

individual wells, but I know that i t would be *••*» probably Mr. 

Harris could furin i s h the producing — 

MR. HARRIS: We have the production figures that the 

wells are delivering.: At the present date, they are presently 

cut to one half of their d e l i v e r a b l l i t y dun-ftes to pipeline 

prorationing at the present time. We have those figures here. 

A I do know that there has been i n excess of a b i l l i o n 

cubic feet of gas produced out of the 4 McAdams gas well to 

date. 

MR. BROWN: That particular well is delivered into 

the l i n e against a 500 pound pressure, and has delivered i n excesi 

of 1,500,000 barrels. 

MR. PORTER: 1,500,000? 

MR. BROWN: Yes, s i r . 

\ 
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. MR. SPERLING: Do you know how much l i q u i d i s being 

taken out of that? 

MR. BROWN: About twenty-five barrels per m i l l i o n . 

The condensate i s f i f t y - f o u r gravity. 

MR. SPERLING: That's a l l for the moment. 

MR. BUELL: I have one or two questions, may i t 

please the Commission. 

MR. PORTER: Mr. Buell. 

CROSS EXAMINATION 

BY: MR. BUELL: 

Q Mr. Arnold, i n your testimony where you stated that 

your recommendation would not violate correlative rights, were 

you relating that to your recommendation of an interim order? 

In other words, did you visualize this order w i l l only be 

in effect f o r a short period of time, and i n that short period 

of time substantial violation of correlative rights could not 

occur, was that your authority? 

A That's r i g h t . In the short period of time I don't 

believe that anyone's rights would be, anybody's correlative 

rights would be violated because of the fact that the o i l pro­

duction would certainly be very small i n the pool during the 

time of that interim order and the gas production would also be 

restricted, so I f a i l to see how operators i n the o i l portion, 

or the gas. portion, could be seriously hurt. 

0 DnT*1nft t h i a 1ntfiT>1m r f i r 1 n d ? 

i 

! 
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A Yes. 

Q You also t e s t i f i e d , did you not, that under your re­

commendation, or as a result of your recommendation, a gas well 

that i s now located on 160 acres would receive an allowable of 

186,003 cubic feet per day? 

A During the time of thi s interim order, that's correct 

Q I f the Commission should adopt your recommendation, 

would an operator with 160 acres and one gas well on i t , could 

he d r i l l three more gas wells? 

A I f i t i s an o i l reservoir spaced on 40 acres, I 

see nothing i n the rules that would prevent him from d r i l l i n g 

additional wells. 

Q A l l r i g h t , s i r . Then what would be the t o t a l gas 

allowable that, under your recommendation, that would be approved 

for this 160-acre tract with four gas wells on i t ? 

A Be four times 186,000. 744,000 cubic feet. 

Q And I f the Commission should adopt your recommenda­

tion and i f an operator with 160 gas acres selects, he could 

d r i l l four gas wells and get the gas allowable you just stated 

In the record? 

A Yes, s i r . I seriously doubt that he would do that. 

Q I know that, but he could, and your recommendation 

is that he could? 

A He could. 

MR. BUELL: That's a l l I have, Mr. Porter. 

• 
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MR. PORTER: Does anyone else have a question of Mr. 

Arnold? Mr. Payne. 

REDIRECT EXAMINATION 

BY: MR. PAYNE: 

Q Mr. Arnold, I would l i k e f o r you to explain to the 

Commission some of the various ways waste may be caused by produc­

ing this reservoir unrestricted, gas production i n this reservoir, 

and waste i s a very broad term and i t can come about i n more ways 

than one, i s that right? 

A Yes, that's r i g h t . 

Q, So I wish you would go Into some details of these 

various methods. 

A Well, by producing excessive gas, you would lower 

the reservoir pressure, and this probably i s a solution gas 

drive reservoir at some point. I don't know where that point 

would be at the present time. You would reach the bubble point 

pressure and at that time gas would move from the o i l into the 

gas cap, and i n so doing would probably also carry some o i l up 

structure so that you would add sand. The o i l remaining would 

also have i t s viscosity raised because of the fact that i t lost 

the gas. 

Q So you have named three separate methods where waste 

may and probably w i l l occur i f gas production i s unrestricted, 

is that right? 

A That's r i g h t . 

i 
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Q NOW, i n answer to a question by Mr. Sperling as to 

how you t e l l whether a pool is an o i l pool with a gas cap, or 

a gas pool with an o i l rim, I take I t from your testimony that 

i t is your opinion that i t doesn't make any great difference as %\> 

•fch& way production should be handled, i s that right? 

A That's r i g h t , except that I think that you can reach 

a point i n a reservoir where gas is predominent and i n those easels, 

i n order to keep from discouraging development, that i t Is almost 

going to be imperative that you allow more gas to be produced 

probably by raising:the l i m i t i n g gas-oil r a t i o or some other 

method. 

Q But regardless of the theoretical classification as 

an o i l pool or gas pool, i f there is a substantial amount of both 

i n the reservoir, you are t e s t i f y i n g that i t should i n effect 

be produced as an o i l pool with an increased GOR, is that right? 

A That's r i g h t , that way production of each can be 

controlled and based upon recommendations which can be made 

after studies have been conducted, a proper r a t i o can be arrived 

at. 

MR. PAYNE: That's a l l , thank you. 

MR. PORTER: Anyone else have a question of Mr. Arnold? 

MR. SPERLING: I have one more. 

MR. PORTER: Mr. Sperling. 

RECROSS EXAMINATION: 

BY: MR. SPERLING. 
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Q, Mr. Arnold, do you have any way of knowing whether 

or not to the south of the Angels Peak f i e l d there are substantia:, 

or potentially substantial quantities of gas that might be related 

to the same formation from which these wells are presently produc­

ing? 

A To the south of the Angels Peak Pool? 

Q Yes, s i r . 

A I don't believe that the south l i m i t of the f i e l d 

has yet been fixed by d r i l l i n g dry holes. 

Q So i t is possible that substantial quantities of 

gas do l i e in that area? 

A Yes, s i r , that's possible. 

Q Would there be any o i l i n that area relating to the 

gas i n the same formation, would you expect that? 

A I wouldn't expect that no, because that's up structur^ 

and there seems to be gas-oil separation based on structure 

in this area. 

Q So the p o s s i b i l i t y i s not remote that you have a 

considerable gas area yet to be defined which should properly 

result in a gas f i e l d c l assification, i s that possible? 

A Well, I would say possibly we w i l l get more gas 

by d r i l l i n g to the south and possibly more o i l by d r i l l i n g to 

the north, so I don't — I t i s s t i l l a relative matter there 

as to what — 

Q Isn't i t true that the Information that you have 
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at the present time upon which to base an opinion i s rather fragimint-

ary? 

A Well, I believe that i n a reservoir of this kind wherfc 

you can relate the o i l and the gas production to structure, that 

the discovery of even one o i l well can be significant. 

Q, You feel that the o i l production as I t presently 

stands is significant? 

A Yes, s i r . The Huerfano 107 has a potential, I b e l i e f , 

of 287 barrels, and the Huerfano Unit 105 i s producing at o i l 

rates i n excess of 130 barrels a day. I'd say that i s significant 

o i l production. 

0, Well, the 107 was completed December the 16th, 1957, 

and the 105 on November the 23rd, 1958, they don't have any ex­

tensive production history. 

A That's r i g h t , we don't have very much production 

history. 

MR. SPERLING: That's a l l . 

MR. PORTER: Anyone else have a question of Mr. 

Arnold? Mr. Payne. 

REDIRECT EXAMINATION 

BY: MR. PAYNE: 

Q Mr. Arnold, admittedly there Is no conclusive evidence 

today as to the proper classification of this pool, ls that r i g h t f 

A No, s i r , that's r i g h t , not conclusive evidence one 

way or the other. 
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Q. Now, i f i t Is produced as an o i l pool u n t i l i t i s 

defi n i t e l y determined what i t properly should be, Is there any 

pos s i b i l i t y of waste occurring, i f produced as an o i l pool? 

A No, s i r . 

Q I f produced as a gas pool, i s there such possibility? 

A Yes, s i r , there certainly i s . 

Q Now, Mr. Arnold, you mentioned that you believe that 

an interim order should be entered In order not to mislead any­

body. I would l i k e f o r you to explain what type order you have 

i n mind that should be entered by the Commission? 

A Well, because of the fact I don't feel we have made 

a thorough study of the pool at this time to make any particular 

recommendation as to pool rules, and also because of the fact 

that that Is outside the c a l l of the hearing, I merely recommend 

that we write and «iter an interim order changing the classifica­

tio n of this pool to an o i l pool, and when we do that, without 

special pool rules, we would temporarly use statewide l i m i t i n g 

gas-oil ratio of 2,000 to 1. 

Q This order would be i n effect, would I t not, u n t i l 

such time as an interested operator came i n seeking a reclassific 

t i o n or seeking special pool rules? 

A That's r i g h t , and I am sure there are interested 

operators. 

MR. PAYNE: Thank you, that's a l l . 

MR. PORTER: Any further auestions of the witness? 

i -
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The witness may be excused. 

(Witness excused,) 

MR. BUELL: May i t please the Commission, Pan 

American has some brief testimony we would l i k e to put on. We 

have one witness, Mr. Marshall. 

(Witness sworn.) 

CHARLES R. MARSHALL 

called as a witness, having been f i r s t duly sworn, t e s t i f i e d as 

follows: 

DIRECT EXAMINATION 

BY: MR. BUELL: 

Q State your f u l l name, Mr. Marshall, by whom you are 

employed, i n what capacity, and i n what location, please. 

A My name i s Charles R. Marshall, I am employed with 

Pan American Petroleum Corporation as a petroleum engineer 

i n t h e i r Farmington, New Mexico o f f i c e . 

ft Mr. Marshall, you have t e s t i f i e d at pri o r commission 

hearings and your qualifications as a petroleum engineer are a 

matter of public record, are they not? 

A That's correct. 

MR. PORTER: They are acceptable. 

Q Have you made a study of the Angels Peak Gallup Field 

A Yes, s i r , I have. 

Q With particular regard as to whether or not o i l and 
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gas are contained i n t h i s reservoir, on d i r e c t communication? 

A That 1s r i g h t . 

Q As a r e s u l t of your study, what i s your conclusion 

i n that regard? 

A My conclusion i s that t h i s reservoir does contain 

o i l and gas i n dir e c t communication. 

Q Are you of the opinion that t h i s reservoir contains 

substantial quantities of o i l ? 

A I am. 

Q Are you of the opinion that t h i s reservoir contains 

substantial quantities of gas? 

A I am. 

Q As a reservoir engineer, then, Mr. Marshall, i t i s 

pr e t t y obvious that we need a d i f f e r e n t method of prorating than 

currently i s being applied to the F i e l d , i s that not true? 

A That's correct. 

Q, We need to regulate t h i s F i e l d , do we not, to ( l ) - p r 

vent physical waste, do you agree with that? 

A Yes. 

Q (2) We need to prorate i t and regulate i t to pro­

tect c o r r e l a t i v e r i g h t s , do you agree with that? 

A Yes, s i r . 

Q, B r i e f l y , r i g h t now, at t h i s point i n your testimony, 

what w i l l be your recommendation i n that regard? 

A To prorate the F i e l d i n such a manner as to prevent 

30 
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waste and to allow equal voidage on a surface acreage basis 

from the gas area and o i l area. 

Q, A l l r i g h t , s i r . I d i r e c t your a t t e n t i o n now to what 

has been marked as Pan American*s Exhibit 1. What i s that Exhibit 

A Exhibit 1 i s a structure map of the Angels Peak 

Gallup F i e l d area contoured on what I designated the top of the 

main pay sand. 

Q, Has your i n t e r p r e t a t i o n of t h i s area generally agree 

with that of Mr. Arnold? 

A Yes. 

Q Do you generally agree with h i s remarks that as f a r 

as acreage I s concerned, structure i s not too poor here? 

A That's correct, except f o r the difference i n the o i l 

and gas, acreage of hydrocarbons. 

Q What i s your contour interval? 

A Twenty-five f e e t . 

Q. I notice here, Mr. Marshall, to the north and to 

the south I see two heavy green l i n e s that run generally i n a 

southeast northwest d i r e c t i o n . What i s the significance of those 

two green lines? One i s north of the orange band, and I see one 

i s south? 

A These l i n e s are my estimates of the l i m i t s of com­

mercial production based on the data that i s presently available. 

Q I n other words, to the south, that i s your estimate 

of the productive gas area? 

9 
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-

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

Q And t o the n o r t h , the green l i n e represen ts your 

es t imate of the p r o d u c t i v e o i l rim? 

A T h a t ' s c o r r e c t . They were, ray ba s i s f o r drawing 

these l i m i t s a t the p laces they are drawn were (1) the f a c t 

t h a t i n Pan Amer ican ' s Gorcion 1 1D" No. 1 l oca t ed i n the south­

east qua r t e r of Sec t i on 22, the pay — the development of the 

main Gal lup pay i s p r a c t i c a l l y n o n - e x i s t e n t so t h a t we know t h a t 

the p r o d u c t i v e l i m i t s are somewhere south of t h a t w e l l . The same 

i s t r u e f o r E l Paso« s Huerfano u n i t T fo . 10l\.. The pay develop­

ment i s poor , i f n o n - e x i s t e n t , i n t h i s main Gal lup sand, and we 

know the l i m i t i s n o r t h of t h a t . These l i n e s are drawn on j u s t 

a so r t of an e x t r a p o l a t i o n based on the d i s tances of these two 

w e l l s f r o m the present p roduc ing a rea . 

Q A l l r i g h t , s i r . Now, w i t h respect t o the p r o d u c t i v e 

l i m i t s i n a genera l e a s t e r n l y d i r e c t i o n and genera l w e s t e r l y 

d i r e c t i o n , have they been d iv ided? 

A There has been no d e f i n i t i o n of the l i m i t s i n e i t h e r 

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

Q What i s the i r r e g u l a r boundary I n o t i c e on E x h i b i t 

1 , t o the east and t o the west? What i s the s i g n i f i c a n c e of t ha t 

i r r e g u l a r l i n e ? 

A I n order to have an area t o cons ider , I a r b i t r a r i l y 

cut o f f the r e s e r v o i r as f a r as I was c o n s i d e r i n g i n my study a l o n 

those two l i n e s . 

7 
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Q I n o ther words, you d i d t h a t so t h a t you would have 

a volume to look at? 

A That 8 s c o r r e c t . 

Q, You closed i t a l though you r e a l i z e d i t i s s t i l l open 

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

Q, A l l r i g h t , s i r . What i s the s i g n i f i c a n c e of the 

heavy orange band t h a t I see a l so t r e n d i n g i n a southeast n o r t h ­

west d i r e c t i o n ? 

A This band represents the area i n the F i e l d i n which 

o i l and gas are d i r e c t l y i n communication w i t h the o i l u n d e r l y i n g 

the gas i n t h i s area . 

Q And t h a t , Mr. M a r s h a l l , i s the area, where s t r u c t u r ­

a l l y we have gas ove r l app ing o i l ? 

A T h a t ' s c o r r e c t . 

Q. I n o ther words, I n t h a t area a w e l l p e n e t r a t i n g the 

Gal lup pay would have f r e e gas i n the top and would have an o i l 

column a t the bottom? 

A Yes, t h a t ' s c o r r e c t . I n any p a r t of the area t h a t 

i s I n d i c a t e d i n orange. 

Q, A l l r i g h t , s i r . I n o t i c e i n the center of t h i s 

orange, would i t be proper to c a l l t h a t a band? 

A Yes. 

Q I see a l i n e , i t i s a s o l i d l i n e , i t appears to be 

d a r ' e r orange. What i s the s i g n i f i c a n c e of tha t? 

A This i s what I I n t e r p r e t t o be the approximate gas-
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o i l contact. I t occurs at an elevation of plus [[20 f e e t . That 

was drawn based on the performance of the o i l wells which a l l 

the wells which have been d r i l l e d to date, and, i n my opinion, 

best explained t h i s performance where the contact was located 

approximately at that elevation. 

Q When you engineers use the word "contact," i n t h i s 

case gas-oil contact, do you mean by that that one inch above 

plus >20 that you get 100 percent gas,and one inch below i t you 

get 100 percent o i l ? 

A Wo. There i s always a cer t a i n degree of tr a n s i t i o n a 

area where you w i l l get a po r t i o n of each. 

Q, I n other words, normally, a gas-oil contact or water 

o i l contact i s not a r i g i d l i n e 

A That's correct. 

Q -- at least, i n a reservoir? 

A That's correct. 

Q Have you colored the o i l wells and the gas wells 

i n any p a r t i c u l a r color? 

A Yes. I've indicated the o i l wells i n green, and the 

gas wells i n red. 

Q How many gas wells have you colored on Exhibit 1? 

A There are eight gas wells. 

Q You have also colored Weaver's Wo. 3 Well, which 

i s now being worked over, you colored that i n red, i n that the 

operator, to the best of your knowledge, i s attempting to make a 

1 
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gas completion? 

A T h a t ' s c o r r e c t . 

Q And you have co lo red the o i l w e l l s - -

A I n green. 

Q And how many are there? 

A Three. 

Q Wow, l o o k i n g a t t h a t , we l ook a t the orange band, 

we've got the over lap area t o the n o r t h of t h a t , at l e a s t t o the 

green l i n e , we have the o i l area, and south of the orange band 

t o the o ther green l i n e we are l o o k i n g a t t he gas we l l s? 

A T h a t ' s c o r r e c t . 

Q On a comparative b a s i s , what i s the d i f f e r e n c e i n 

the size of the two areas? 

A The gas area i s approximate ly f o u r t imes the o i l 

a rea . 

Q, That i s , i n the area t h a t you have i nc luded i n your 

study? 

A W i t h i n t h i s area t h a t I am c o n s i d e r i n g . 

Q Before we leave E x h i b i t 1 , l e t me ask you t h i s . Mr. 

M a r s h a l l , does t h i s E x h i b i t r e f l e c t any subsurface c o n d i t i o n s 

t h a t would f o r m an e f f e c t i v e b a r r i e r between the o i l area and the 

gas area so t ha t there could be no d i r e c t communication? 

A W e l l , t h i s E x h i b i t doesn ' t e x a c t l y r e f l e c t t h a t , but 

t h a t i s my o p i n i o n , t h a t there i s no b a r r i e r between. 

Q W e l l , i t shows no s t r u c t u r a l anomaly such as f a u l t -
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i n g , t h a t ' s what I meant r e f l e c t e d by t h i s E x h i b i t ? 

A There i s no i n d i c a t i o n i n the s t r u c t u r e t h a t there 

i s no sepa ra t ion on t h i s E x h i b i t . 

Q T h a t ' s what I in tended i n my q u e s t i o n . Let me d i r e c 

your a t t e n t i o n now to what has been marie d as Pan Amer ican ' s Ex­

h i b i t No. 2 . What i s t h a t E x h i b i t , Mr. Marsha l l? 

A This i s a cross s e c t i o n . I have designated AA Prime 

and the t race . of t h i s s e c t i o n ±M shown on E x h i b i t 1 . I t con­

t a i n s s i x w e l l s s t a r t i n g w i t h the southernmost w e l l , which i s 

E l Paso's Huerfano No. 101+, next Huerfano u n i t 103, and then the 

Weaver McAdams No. i+ and No. 3, Pan Amer ican ' s McAdams "B" 1 and 

Pan Amer ican ' s Gordon "D" 1 . 

Q. A l l r i g h t , s i r . Do you a l so show the approximate 

boundaries of the o i l area and the gas area as would appear on 

t h i s E x h i b i t ? 

A Yes. Th i s l i n e t h a t I have i n d i c a t e d , designated 

as "es t imated l i m i t of commercial p roduc t ion" corresponds t o the 

green l i n e on E x h i b i t 1 . 

Q, I see. What i s the s i g n i f i c a n c e of the green c o l o r 

and the red c o l o r t h a t I n o t i c e on t h a t sect ion? 

A I have i n d i c a t e d the zone which i s o i l sa tura ted by 

green c o l o r , and t h a t which i s gas sa tura ted by a red c o l o r . 

Q, Does t h i s E x h i b i t r e f l e c t , f r o m a cross s e c t i o n a l 

view — perhaps I can understand i t b e t t e r where we would f i n d i n 

one w e l l bore f r e e gas as w e l l as o i l . I n o ther words, does i t 

t 
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show the overlap p r e t t y v i v i d l y ? 

.A Yes. I n Weaver's McAdams No. 3, the area which you 

see, looking i n a horizontal plane, as the orange band i s refl e c t e d 

here, where the green i s underlying the red, the width of t h i s 

area where the green i s underlying the red would correspond to 

the width of that orange band. 

Q Does t h i s Exhibit r e f l e c t , Mr. Marshall, the o i l 

area and the gas area, or rather the hydrocarbons themselves are 

i n d i r e c t communication-one with the other? 

A Yes, i t does. 

Q There i s no separation of o i l area from gas area? 

A That i s correct. 

Q Directing.your a t t e n t i o n to.what has been marked as 

Pan American's Exhibit 3, what does that Exhibit r e f l e c t ? 

A This i s a p l o t of measured surface pressure versus 

time f o r various wells i n t h i s F i e l d , i n the Angels Peak F i e l d . 

Q What i s the significance of the various colors i n ­

side the dots? 

A I have these pressures representing several wells, 

so I have colored the pressure point to the wel l that i t was taken 

on by means of a color. For instance, a l l the yellow dots would 

be pressures taken on Weaver's McAdams No. 1. 

Q A l l r i g h t , s i r . Did I understand you to say that 

these were surface pressures? 

A Surface pressures i n the majority, seven-day surface 
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pressure. 

Q And you have not corrected them to bottom hole con­

dition? 

A No, I have not. 

Q A l l r i g h t , s i r , from the examination of these data, 

Mr. Marshall, what do they r e f l e c t from the standpoint of perform­

ance? 

A As you would expect with the amount of gas volume 

that has been taken from the reservoir, something i n excess of 

one b i l l i o n , two hundred m i l l i o n cubic f e e t , i t i s r e f l e c t i n g a 

decrease i n the pressure. 

Q That I s normal and what you would expect f o r reser­

voirs of t h i s type, that has production as such? 

A That's r i g h t . 

Q Do you have any other comments to make on that Ex­

h i b i t ? 

A No, I don't believe so. 

Q Mr. Marshall, i n a reservoir,such as we have here, 

where we have gas and o i l i n communication, what occurs when the 

gas area i s produced disproportionately higher than the o i l area? 

A I t allows the recoverable o i l — a po r t i o n of the 

recoverable o i l I n the gas area to migrate i n the o i l area — to 

migrate i n t o the gas area and i s l o s t . 

Q I n your opinion, would such migration of o i l i n t o 

dry gas area -- i n your opinion, i s that avoidable physical waste? 
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A Yes, i t i s . 

Q Would you go over t o E x h i b i t 2 and e x p l a i n how t h i s 

m i g r a t i o n of o i l i n t o the d ry gas area would occur? 

A As the p r o d u c t i o n i s taken f r o m the gas area the 

pressure i s reduced i n the gas area causing the contac t or o i l 

t o beg in t o move up ,o r e f f e c t i v e l y , the contac t t o move up i n t o 

the d ry gas area . Now, t h i s o i l t h a t moves up i s recoverable o i l 

i f i t had been a l lowed to be produced through the w e l l bores . 

However, as the o i l s a t u r a t i o n i n t h i s gas area i s p r a c t i c a l l y non­

e x i s t e n t , much of t h i s o i l goes t o e s t a b l i s h the s a t u r a t i o n t h a t 

would be present i n any o i l r e s e r v o i r a t economical abandonment. 

You would , under a d e p l e t i o n d r i v e r e s e r v o i r , you might expect 

i|0 or 50 percent s a t u r a t i o n a f t e r you had deple ted the r e s e r v o i r 

by p r i m a r y . That o i l would have t o e s t a b l i s h t h a t s a t u r a t i o n I n 

the gas a rea . 

Q, A l l r i g h t , s i r . I want t o be sure I understand t h a t 

Mr . M a r s h a l l . You say t h a t waste occurs through recoverable o i l 

m i g r a t i n g f r o m the dry area i n t o the gas area and the re be ing l o s t 

because o i l has e s t ab l i shed r e s i d u a l o i l s a tu r a t i on? 

A T h a t ' s c o r r e c t . The on ly o i l t h a t can be moved out 

of t h i s area i s recoverable o i l where i t moves out through a w e l l 

bore or out i n t o the gas cap. 

0, A l l r i g h t , s i r , l e t me ask you t h i s . Mr. M a r s h a l l , 

based on r e s e r v o i r s t h a t we are l o o k i n g a t here today, I am going 

t o ask you t h i s q u e s t i o n . F i r s t , I want you t o assume t h a t we 
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produce the gas area so disproportionately heavier than we do the 

o i l area that we v e r t i c a l l y displace the gas-oil contact upward 

ten feet i n t o the dry gas area. What amount of avoidable physi­

cal waste are we looking at, Mr. Marshall? 

A I n the area I've considered, you would be looking 

at the lease to recover s l i g h t l y i n excess of f i v e m i l l i o n barrels 

Q And, i n your opinion, that would be avoidable physi­

cal waste? 

A That's correct. 

Q, Waste that should be prevented? 

A Yes, s i r . 

Q You can s i t down, now, Mr. Marshall. Mr. Marshall, 

i n answering t h i s question I want you to only consider one thing 

and no other. I want you to consider only the standpoint of re­

covering the maximum amount of o i l from t h i s reservoir. How would 

you, as a reservoir engineer, deplete t h i s F i e l d to recover the 

maximum amount of o i l , ignoring everything else? 

A I would deplete i t by d r i l l i n g o i l wells, wells 

i n the o i l area, i n the lower side and producing the e n t i r e amount 

of o i l and gas i n the reservoir through these o i l wells. 

Q Could you do that physically, I mean? 

A Physically, yes. 

Q Of course, i f you did tha t , you ignore the various 

ownerships that exist i n each area, don't you? 

A Yes. I assumed that you meant f o r me to do th a t . 

• 
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Q Yes, s i r . So these various ownerships do e x i s t , 

don't they? 

A That's correct. 

Q So, although that might r e s u l t i n the maximum of 

o i l , to do that would cause extreme v i o l a t i o n of cor r e l a t i v e 

rights? 

A Yes, s i r , t h e i r property would e n t i r e l y be trans­

ferred . 

Q A l l r i g h t , we've got two extremes. Now, Mr. Mar­

s h a l l , under one extreme we just related, we produce the gas area 

disproportionately heavier than the o i l area and cause migration 

of o i l i n t o the d r i e r gas area. On the other hand, the other ex­

treme, we shut i n a l l the gas wells i n your t h e o r e t i c a l reservoir 

a minute ago and depleted the gas and the o i l through the o i l 

wells. Now, one of those caused waste, one of them violated cor­

r e l a t i v e r i g h t s . I s n ' t there a happy medium we can achieve that 

w i l l prevent avoidable physical waste and at the same time pro­

tect the correla t i v e r i g h t s of a l l the owners of interest? 

A Yes, i n my opinion, there I s . 

Q What would be your recommendation to achieve such a 

happy medium? 

A To so prorate the f i e l d as to allow equal voidage 

on a surface acreage basis of the equal reservoir voidage of 

the gas area and the o i l area. 

Q How can t h i s be achieved i n a very p r a c t i c a l manner, 
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Mr. M a r s h a l l - -

A I t — 

Q - - i n t h i s pool? 

A I n t h i s poo l i t so happens t h a t the voidage an o i l 

w e l l — the top a l l owab le o i l w e l l — i s c r e a t i n g i n the r e s e r v o i r 

per w e l l i s e s s e n t i a l l y o n e - f o u r t h of what a gas w e l l would be 

v o i d i n g . 1 mean - - excuse me — v ice versa — i t i s the gas w e l l 

i s v o i d i n g o n e - f o u r t h of what the o i l w e l l would be v o i d i n g . 

Q I n o ther words, i n t h i s p o o l , which c u r r e n t l y i s 

under s ta tewide Rule w i t h 160-acre gas u n i t s and kO-acre o i l p r o ­

r a t i o n u n i t s , you would s imply a l l o w a gas w e l l t h a t i s l oca t ed 

on 160 acres t o produce f o u r t imes the top gas l i m i t , i s t h a t cor ­

r ec t ? 

A Yes, as i t i s a gas w e l l and as i t i s p r o r a t e d under 

s ta tewise r u l e s under 160 acres and would have 160 acres of gas 

reserves dedicated t o i t , 1 would recommend t h a t t h a t w e l l be 

a l lowed to produce f o u r t imes the gas l i m i t of what a kO-acre o i l 

acre would be. However, not t o a l l o w the w e l l t o product l i q u i d 

i n excess of what the top a l lowab le o i l u n i t m i g h t . 

Q I n o ther words, a gas w e l l w i l l be l i m i t e d w i t h 

respect t c the top gas w e l l as w e l l as the top l i q u i d l i m i t ? 

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

Q Under t h a t c o n d i t i o n , M r . M a r s h a l l , are you be ing on 

the conserva t ive s ide , what do you t h i n k would happen w i t h respect 

t o the movement of the g a s - o i l contac t i f we depleted t h i s p o o l 
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under that recommendation? 

A Using that recommendation, the contact would continu 

to move down and you would, throughout the'producing l i f e of the 

o i l reservoir, you would have pressure maintenance from the gas 

cap. 

Q. I n other words, the recommended rate of production 

that you have made would not r e s u l t i n achieving an exact s t a t i c 

and stable gas-oil contact? 

A That's correct. 

Q, The o i l area would s t i l l get a pressure maintenance 

e f f e c t from the standing gas area? 

A Yes. 

Q, You heard Mr. Arnold's answer to my question. Under 

h i s recommendation, an operator i f he wanted t o , i f he had 160 

gas productive acres, he could drive four gas wells on i t and pro­

duce them. Under Mr. Arnold's recommendation, would he not be 

e n t i t l e d under those circumstances, would not the exact amount 

of gas come out of that 160-acre gas u n i t either under your recom­

mendation or Mr. Arnold's, assuming an operator wanted to d r i l l 

three unnecessary wells? 

A Yes, that's correct. 

Q, So c e r t a i n l y , then, to that extent, your recommenda­

t i o n and Mr. Arnold's are p r e t t y close together? 

A That's correct. 

Q You carried i t one step f u r t h e r r e a l i z i n g that 

3 

DEARNLEY - MEIER & ASSOCIATES 
GENERAL LAW REPORTERS 

ALBUQUERQUE, NEW MEXICO 
Phone CHopei 3-669! 



kk 
these gas w e l l s , a l l of them have at l e a s t 160-acre p r o d u c t i v e 

acres assigned to i t and s imply g i v i n g c r e d i t t o t h a t acreage 

by g i v i n g them f o u r t imes the top gas l i m i t of an o i l w e l l ? 

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

Q Would i t be p o s s i b l e , Mr. M a r s h a l l , f o r you as an 

engineer t o devise a f o r m u l a t h a t would achieve a r a t e of produc­

t i o n f r o m each area t h a t would r e s u l t i n a comple te ly s t a t i c gas-

o i l contact? 

A I t would be p o s s i b l e t o devise a f o r m u l a of t h a t nat 

However, i t would change w i t h day- to-day p r o d u c t i o n and would be 

h i g h l y i m p r a c t i c a l t o t r y t o at tempt t o m a i n t a i n the contac t ex­

a c t l y where i t was o r i g i n a l l y . 

Q And you f e e l , then , t ha t your recommendation i s a 

p r a c t i c a l recommendation? 

A 1 f e e l t h a t i t i s a very simple s o l u t i o n t o a p r e t t y 

complex problem t h a t we have by v i r t u e of the f a c t t h a t we've got 

these two extremes of waste, or f l a g r a n t v i o l a t i o n of c o r r e l a t i v e 

r i g h t s . 

Q, Do you f e e l t h a t your recommendation w i l l prevent t h 

avoidable p h y s i c a l waste t h a t we've discussed? 

A Yes, I do. 

Q Do you f e e l t h a t i t w i l l more n e a r l y p r o t e c t the 

c o r r e l a t i v e r i g h t s of the owners of gas i n t e r e s t , t h a t I t ' - V i l l i : more 

n e a r l y p r o t e c t those r i g h t s than would the r e s u l t s of Mr. A r n o l d ' s 

recommendation? 

xve . 

e 
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A Yes, I do. 

MR. BUELL: T h a t ' s a l l we have a t t h i s t i m e . 

MR. PORTER: Any ques t ions of the witness? 

MR. PAYNE: No ques t i ons . 

GROSS EXAMINATION 

BY MR. SPERLING: 

Q, Mr. M a r s h a l l , i f you reduce the or lower the o i l -

gas contac t by p r o d u c t i o n f r o m the o i l w e l l s as so c l a s s i f i e d , 

t h a t , t o o , r e s u l t s i n m i g r a t i o n of gas towards the o i l w e l l , i s n ' t 

t h a t co r r ec t ? 

A By v i r t u e of the f a c t t h a t we are hav ing pressure 

maintenance by the gas cap to Increase o i l r ecove ry , there i s 

some gas m i g r a t i n g i n the d i r e c t i o n of the o i l a rea . 

Q W e l l , how s u b s t a n t i a l i s some? 

A I t would depend on t h i s recommendation a t the t ime 

of d e p l e t i o n of the o i l r i m or a t the t ime the p r o d u c t i v e c a p a c i t y 

of o i l w e l l s has become p r a c t i c a l n e g l i g e n t , the gas contac t would 

have moved by the volume t h a t has been voided i n t h a t o i l 

r e s e r v o i r . Now, of course, t h a t i s over t h i s area t h a t 1 have 

i n d i c a t e d i n orange. Now, as the volume of the o i l r e s e r v o i r i s 

only o n e - f o u r t h the volume of the gas r e s e r v o i r and as we only 

have 2> percent recovery i n the o i l r e s e r v o i r , the amount of t he , 

and since we have an area i n s i d e t h a t orange band of some 1800 

acres , the amount of movement of the gas would not be s i g n i f i c a n t . 

I c o u l d n ' t g ive you a f i g u r e . 1 f e e l sure t h a t i t would be l e s s 
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thar, a v e r t i c a l movement of l e s s than t e n f e e t . 

0, W e l l , i s n ' t i t t r u e t ha t as the o i l w e l l s reached 

t h e i r deple ted stage tha t g a s - o i l r a t i o s i n those w e l l s would i n ­

crease? 

A By v i r t u e of s o l u t i o n gas coming f r o m the o i l which 

i s there i n the o i l area now, yes . 

Q, And e v e n t u a l l y these o i l w e l l s might become gas 

w e l l s , i s n ' t t h a t t r u e , as a r e s u l t of m i g r a t i o n i n the gas cap 

t o the edge of the o i l ? 

A W e l l , depending on what you would c a l l a gas w e l l . 

Through the n a t u r a l d e p l e t i o n where there i s no gas present i n the 

o i l r e s e r v o i r , the r a t i o s would increase t o r a t h e r s i g n i f i c a n t 

f i g u r e s , yes . 

Q, And w o u l d n ' t - t h a t be the r e s u l t of m i g r a t i o n of t h a t 

gas f r o m the present c l a s s i f i e d gas area i n t o the o i l area? 

A No, t h a t would be a r e s u l t of gas t h a t has come out 

of s o l u t i o n i n the o i l , i n the o i l area t h a t i s i n s o l u t i o n i n 

t h a t o i l a t the present t i m e . 

Q, I n o ther words, you are saying t h a t by reason of 

your r e s e r v o i r pressure maintenance as you have r e f e r r e d t o i t , 

t h a t there would be very smal l q u a n t i t i e s of gas t h a t migra te i n 

order t o m a i n t a i n t h a t pressure? 

A As l ong as we have equal voidage on bo th s ides , yes . 

Q And t h a t equal voidage, i n your o p i n i o n , i s k t o 1 , 

roughly? 

• 
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A A gas w e l l p roduc ing f o u r t imes the normal l i m i t f o r 

an o i l w e l l would be v o i d i n g e s s e n t i a l l y the same as the o i l w e l l . 

Q I s t h a t g e n e r a l l y accepted eng ineer ing p r i n c i p l e ? 

A I d o n ' t q u i t e unders tand. T h a t ' s the r e s u l t of t h i s 

p a r t i c u l a r c a l c u l a t i o n . 

Q W e l l , do you know of o ther areas where i t has worked 

out t h a t way — 

A I know of other areas, yes, s i r . 

Q where t ha t same f o r m u l a has been a p p l i e d and the 

r e s u l t s have been as you a n t i c i p a t e them t o be I n t h i s ins tance? 

A I w o u l d n ' t say the same f o r m u l a , I would say where 

an at tempt was made to create equal voidage on the surface acreage 

b a s i s . 

Q Now, w i t h r e fe rence to the Huerfano 10k, what d i d 

t h a t w e l l p o t e n t i a l a t i n the Gallup? 

A 393 b a r r e l s of o i l per day w i t h a g a s - o i l r a t i o of 

1^00 cubic f e e t per b a r r e l . 

Q Where i s t h a t l o c a t e d s t r u c t u r a l l y w i t h re fe rence 

t o your orange band? 

A I t i s loca ted on Sec t ion 17 s t r u c t u r a l l y . I t i s 

h ighe r than any of the o ther development on the edge of the Gallup 

F i e l d . 

Q Does t h a t have any s i g n i f i c a n c e ? 

A Were they produc ing f r o m the same pay zone, i t woulc 

However, i n my o p i n i o n , t h i s 10k i s p e r f o r a t e d through the en t i r e 
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Gallup i n t e r v a l . I t has an i n t e r v a l opened which could be -- can 

be correlated to be the same i n t e r v a l as our sand i n the rest of 

the f i e l d . However, t h i s i n t e r v a l i s not developed. The porosity 

and permeability from log interpretation would be very very low, i f 

existent at a l l . 

0, What i s the perfo r a t i o n i n t e r v a l i n that well? 

A Prom 5702 to 571k, from 5720 to 5726, from £800 to 

5806, from 5758 to 5760, 5778 to 579k, 582k to 58k8, and. 586k to 

5875-

Q, Well now, would you please refer to Commission's Ex­

h i b i t s No. 2 and Huerfano No. 107 appears to have been perforated 

through sub-shale interval? 

A Yes, that's correct. 

Q I s there any way of determining where the o i l pro­

duction from any of these wells i s actually coming? 

A By "any of these wells," you mean any well? 

Q Either of these wells, 107 or 10k with such a wide 

perfo r a t i o n i n t e r v a l , i s there any way of actu a l l y determining 

from what zone the o i l production i s actually coming? 

A Tlie 107 which i s not on t h i s cross section i s i n an 

area very near wells which are completed i n a zone that appears 

i d e n t i c a l on the logs to the i n t e r v a l i t I s completed I n . I would 

c e r t a i n l y strongly suspect that a good p o r t i o n of o i l i s coming 

from the same i n t e r v a l that i s coming from the others,which of the 

in d i v i d u a l i n t e r v a l s i s contributing, you couldn't 
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t e l l . 

MR. SPERLING: T h a t ' s a l l . 

MR. BUELL: May I f o r m a l l y o f f e r , Mr. Commissioner, 

Pan Amer ican ' s E x h i b i t s 1 through 3 i n c l u s i v e ? 

MR. PORTER: Wi thou t o b j e c t i o n Pan Amer ican ' s Ex­

h i b i t s 1 through 3 w i l l be admit ted i n the r e c o r d . 

Do you have any more ques t ions , Mr . Payne? 

MR. PAYNE: No, s i r . 

MR. PORTER: The wi tness may be excused. 

(Witness excused) 

MR. PORTER: Does t h a t conclude our test imony? 

MR. BUELL: Yes, t ha t concludes our t e s t imony . 

MR. PORTER: Anyone e lse have tes t imony t o present? 

MR. SPERLING: I f the Commission p lease , a t t h i s : 

t ime we would l i k e to move t h a t t h i s mat te r be cont inued u n t i l the 

next r e g u l a r hea r ing of the Commission i n A p r i l of t h i s year , and 

as ground f o r t h a t mot ion , we submit t ha t the i n f o r m a t i o n presente 

a t t h i s h e a r i n g i s by no means conc lus ive or s u f f i c i e n t t o j u s t i f y 

the r e c l a s s i f i c a t i o n of t h i s p o o l a t t h i s t i m e . We f e e l t h a t 

w i t h a d d i t i o n a l t ime and not an unreasonable l e n g t h of time w i t h 

which t o c o l l e c t f u r t h e r i n f o r m a t i o n and data t h a t we can make a 

b e t t e r p r e s e n t a t i o n t o the Commission w i t h a view t o what the 

f a c t s are w i t h r e fe rence t o t h i s l ease . 

MR. PORTER: Any comment concerning Mr. S p e r l i n g ' s 

mot ion f o r a continuance? 

3 
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MR. PAYNE: May i t please the Commission, w i t h o u t 

f o r m a l l y opposing such a mo t ion , I would p o i n t out t ha t the t e s t i ­

mony here presented today i n d i c a t e s t h a t i f we cont inue to produce 

t h i s r e s e r v o i r — produce the gas f r o m t h i s r e s e r v o i r u n r e s t r i c t e d 

i t w i l l cause waste, whereas i f you produce t h i s r e s e r v o i r as an 

o i l r e s e r v o i r u n t i l the data does become conc lus ive as t o what the 

p o o l a c t u a l l y i s , i t w i l l not cause waste,and I would f u r t h e r 

p o i n t out t h a t the Commission i s charged w i t h , and, i n f a c t , on ly 

has the a u t h o r i t y t o p r o t e c t c o r r e l a t i v e r i g h t s i n s o f a r as t h a t 

can be done w i t h o u t causing waste . T h e r e f o r e , I p e r s o n a l l y f e e l 

t ha t an order should be entered a t t h i s t ime w i t h an o p p o r t u n i t y 

f o r any opera tor t o come i n a t a subsequent date w i t h a d d i t i o n a l 

data and ask f o r a r e c l a s s i f i c a t i o n and/or s p e c i a l r u l e s and regu­

l a t i o n s . 

MR. PORTER: Anyone e lse have any th ing to say con­

c e r n i n g the motion? 

MR. BUELL: May i t please the Commission, f o r Pan 

American, we hate t o be i n the p o s i t i o n of opposing anyone's mo­

t i o n f o r continuance where t h e i r r i g h t s are so comple te ly i n v o l v e d 

as Mr. S p e r l i n g ' s c l i e n t s . However, i n view of the r e s e r v o i r data 

and i n view of our s tudy, i n our o p i n i o n , i f the f i e l d cont inues 

t o produce as i t has i n the pas t , avoidable p h y s i c a l waste w i l l 

occur . 

MR. PORTER: Have a f i v e - m i n u t e recess . 

(Short recess) 
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MR. PORTER: The meet ing w i l l come t o o rder , p lease . 

Mr. S p e r l i n g , the Commission has decided to deny your mot ion f o r 

a cont inuance . However, you may present tes t imony a t t h i s t ime 

i f you would l i k e t o . 

MR. SPERLING: Thank you , Mr . P o r t e r . I n view of 

the Commission's d e n i a l of the mot ion f o r cont inuance , and i n the 

event t h a t the Commission i s disposed t o issue an order i n t h i s 

case, we move t h a t the order not become e f f e c t i v e u n t i l such t ime 

as an o p p o r t u n i t y has been a f f o r d e d , e i t h e r on the Commission's 

own mot ion or on ours , to consider the I n a u g u r a t i o n of s p e c i a l 

r u l e s as a p p l i c a b l e t o t h i s f i e l d . 

MR. PORTER: Anyone have any th ing t o say concerning 

Mr. S p e r l i n g ' s motion? 

MR. PAYNE: 1 would p o i n t out t h a t i t i s tantamount 

t o a cont inuance, and I f the d e n i a l of the mot ion t o cont inue was 

based on the idea t h a t an order would be entered r e c l a s s i f y i n g the 

p o o l , then t o grant- the mot ion as j u s t requested would comple te ly 

thwar t t h a t o b j e c t i v e . I mean, whether you cont inue i t or whether 

you make the order e f f e c t i v e u n t i l such t ime as the case can be 

adopted f o r s p e c i a l p o o l r u l e s are one and the same. 

MR. PORTER: Mr. S p e r l i n g , the Commission w i l l deny 

t h i s mot ion a l s o . 

MR. SPERLING: We d o n ' t des i re to present any t e s t i ­

mony a t t h i s t i m e . 

MR. PORTER: Does anyone e lse have any th ing f u r t h e r 
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to o f f e r i n t h i s case? 

The Commission w i l l enter an order I n t h i s case r ec l a s s i f 

ing the pool as an o i l pool e f f e c t i v e A p r i l 1st, and we should 

advise the operators at t h i s time that they should take gas -o i l 

r a t i o tes t s on a l l wel l s i n the pool p r i o r to A p r i l 1st so that 

allowables can be assigned on that basis . Now, of course, as i n ­

dicated here tofore , any operator may apply f o r r e c l a s s i f i c a t i o n of 

t h i s pool or f o r pool ru les at any time that he s e e s . f i t , but an 

order w i l l be entered e f f e c t i v e A p r i l 1st r e c l a s s i f y i n g the pool 

as an o i l pool . 
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STATE OP NEW MEXICO ) 
) ss 

COUNTY OP BERNALILLO ) 

I , J . A . T r u j i l l o , Notary Pub l i c i n and f o r the County 

of B e r n a l i l l o , State of New Mexico, do hereby c e r t i f y t h a t the 

f o r e g o i n g and a t tached T r a n s c r i p t of Proceedings b e f o r e the New 

Mexico O i l Conserva t ion Commission was r epor t ed by me i n Steno-

type and reduced to t y p e w r i t t e n t r a n s c r i p t by me, and t h a t the 

same i s a t r u e and c o r r e c t r eco rd t o the best of my knowledge, 

s k i l l and a b i l i t y . 

WITNESS my Hand and Seal t h i s , the^? - day o f ^ Z ^ l Z , 

1959, i n the C i t y of Albuquerque, County of B e r n a l i l l o , State of 

New Mexico. 

/ / NOTARY PUBLIC ° 

My Commission Exp i re s : 

October 5, I960 
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