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BEFORE THE 

OIL CONSERVATION COMMISSION 
HOBBS, NEW MEXICO 
August 28, 1957 

IN THE MATTER OF: ) 

Application of General American Oil Company of ) 
Texas for permission to i n s t i t u t e a p i l o t water ) 
flood program i n the Grayburg-Jackson Pool i n ) 
Eddy County, New Mexico, and for the establish- ) 
ment of an allowable formula for a l l wells i n - ) 
volved i n said project. Applicant, In the above- ) 
styled cause, seeks an order authorizing the ) CASE NO. 
injection of water into the Grayburg-Jackson ) 1300 
Pool through five wells presently producing from ) 
said pool i n Sections 18 and 19, Township 17, ) 
South, Range 30 East, Eddy County, New Mexico, ) 
the input volume not to exceed ij.00 barrels of ) 
water per day into each intake well. Applicant ) 
further requests the establishment of an allow- ) 
able formula for a l l wells involved i n the sub- ) 
jeet water flood project to permit the operation ) 
of the project at I t s maximum efficie n t y . The ) 
area covered by the subject application i s } 
presently included i n the Grayburg Cooperative ) 
and Unit Area gas injection project authorized ) 
by Commission Orders No. 659 and No. 802. ) 

BEFORE: 

Daniel S. Nutter, Examiner. 

TRANSCRIPT OF HEARING 

MR. NUTTER: The hearing w i l l come to order, please. 

Fi r s t case on the Docket this afternoon w i l l be Case No0 1300. 

MR. COOLEY: Case No, 1300. Application of General America! 

Oil Company of Texas for permission to I n s t i t u t e a p i l o t water 

flood program in the Grayburg-Jackson Pool i n Eddy County, New 

Mexico, and for the establishment of an allowable formula for a l l 

wells involved i n said project <, 
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MR. CAMPBELL: Mr. Examiner, I am Jack M. Campbell of Roswell, 

New Mexico, appearing on behalf of the applicant, General American 

O i l Company of Texas. I have one witness, Mr. Krouskop, who I 

would l i k e to be sworn i n . 

N. W. KROUSKOP 

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

follows: 

DIRECT EXAMINATION 

BY MR. CAMPBELL: 

Q W i l l you sta,te your name, please? 

A N. tf. Krouskop. 

Q Where do you l i v e , Mr. Krouskop? 

A Dallas, Texas. 

Q By whom are you employed? 

A General American O i l Company of Texas. 

Q In what capacity? A Secondary Recovery Engineer, 

Q Have you t e s t i f i e d before the New Mexico O i l Conservation 

Commission previously i n your professional capacity as an engineer 

A As an engineer, yes 8 

Q, Have you previously t e s t i f i e d before the Commission i n 

connection with any secondary recovery project? A No, s i r . 

Q W i l l you b r i e f l y state t o the Examiner what experience 

you have had with your company r e l a t i v e to the engineering work, 

or operation of secondary recovery projects? Not necessarily i n 

New Mexico, wherever they maybe? 
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A Well, f o r the past two years I have been General American 

O i l Company's Secondary Recovery Engineer, and p r i o r t o that time, 

f o r about one year, I was t h e i r d i v i s i o n engineer I n Tulsa, and we 

had some f i f t e e n floods that we took care of up i n that area. 

Q And you have been responsible f o r the establishment and 

operation generally, i n the engineering sense, of those secondary 

recovery projects which you refer? 

A Not necessarily the establishment of a l l of them, but 

d i r e c t l y responsible f o r the operation, 

Q I n your capacity as an engineer i n charge of secondary 

recovery engineering f o r the company, are you generally acquainted 

with the application of General American O i l Company of Texas, 

Case No. 1300, involving proposed p i l o t water flood project i n the 

Grayburg-Jackson — i n the Grayburg Cooperation and Unit Area i n 

Eddy County, New Mexico? A Yes, I am. 

Q Is tho proposed p i l o t water f l o o d situated w i t h i n the 

boundaries of the Grayburg Cooperative and Unit Area? A Yes. 

Q Who i a the operator of that u n i t at t h i s time? 

A The General American Oil Company. 

Q Who i s the owner of a l l the leases wi t h i n the un i t area' 

A General American O i l Company. 

Q I havs handed you there a copy of the o r i g i n a l application 

of General American O i l Company of Texas i n t h i s case, and ask yoi 

to r e f e r to Exhibit one i n that application, or t o a copy, i f you 

have one there with you, and you w i l l you state, Mr. Krouskop, whf.t 
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that is? 

A That's a plat of the Grayburg Cooperative and Unit Area. 

On the plat we have outlined a f i r s t phase p i l o t flood area and 

also we've shown an outline of the possible boundaries that the 

flood might be expanded too within the area, and also a possible 

flood plan that the proposed p i l o t flood could be expanded on, or 

pattern that — 

Q (Interrupting) I note there some hatch marked lines 

appearing on the plat outside the boundaries indicated by the red 

lines, what does that show? 

A Well, the boundaries of the Grayburg Cooperative and UnI1 

Area are shown with the hatched lines, the blue hatched lines and 

the possible l i m i t s of the water flood operation are outlined in 

red, and of course, our p i l o t phase, i n i t i a l p i l o t as proposed, i s 

cross-hatched i n blue, the area. 

Q Was that plat prepared by you or under your supervision, 

Mr. Krouskop? A Yes. 

MR. CAMPBELL: I would l i k e to offer that as Applicant's 

Exhibit One. 

MR. NUTTER: Exhibit One? 

MR. CAMPBELL: I t i s a part of the application, and I assum 

maybe already i t i s a part of the record i n the case. 

MR. NUTTER: Without objection, the plat submitted by Gener 

American Oil Company w i l l be entered as Exhibit One in this case. 

Q Mr. Krouskop, has any portion of the area shown on Exhib 

; 
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6 
One heretofore been a part of any gas injection? 

A Yes, there was a gas injection program carried on here 

for a period of nine years. Prom 19!|2j. to 1953. 

Q Referring to Exhibit No. One, w i l l you state which wells 

you would intend to use as Input wells i n the event t h i s applicatic 

for a p i l o t flood program were approved? 

A A l l of the wells are located on the Burch A Lease, and 

we would propose to use Burch A No. 8, 9, 23, and 21L for input 

service on a five spot pattern, and also i n addition to that, we 

would l i k e to use Burch No0 ll| A as an input well to check for 

channeling effects during this gas injection program. We noted 

channeling from Burch ll+A to Burch 7A, immediately south of i t , anc 

we feel that i f we are going to incur any channeling In the flood 

project, that probably I t w i l l show up here. We would l i k e to see 

what i s going to happen and evaluate i t before making any plans to 

expand the flood, that's the reason the Burch ll\A conversion. 

Q Prom what formations are these proposed Input wells 

producing at the present time? 

A They are now producing from the zone locally called the 

Grayburg-Jackson zone of the San Andres Formation., This zone 

occurs throughout an interval of approximately 120 feet below the 

Lovington Sand marker, known locally there to be from 120 feet to 

375 feet below that marker. 

Q Do you have logs on a l l the proposed input wells to whio 

you have referred? A Yes. 

n 

I 
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Q I ref e r you again to the application I n t h i s case, t o 

which were attached Exhibits 2A, B, C, D, and E, and ask you t o 

state what those are? 

A Well, these are the complete w e l l records as submitted 

to the United States Government on the United States Government 

Form, Just a complete record of each w e l l . 

Q Those logs r e f l e c t the completion data and the 

casing record as to each of these proposed input wells? 

A Proposed input wells, yes, s i r . 

Q I would l i k e to off e r i n t o evidence A p p l i c a n t s Exhibit 

2A, B, C, D, and E, which the witness has t e s t i f i e d are the logs 

of the f i v e proposed input wells. 

MR. NUTTED: Without objection, Exhibits 2A, through 2E, 

w i l l be received i n evidence, 

Q (By Mr. Campbell) Mr. Krouskop, with regard to the wells 

that you have t e s t i f i e d are to be the input wells f o r the p i l o t 

program, are there any of those wells on whieh any special work 

would be involved i n order to render i t satis f a c t o r y f o r t h i s prog] 

insofar as formation protecting i s concerned? 

A Yes, there i s . We, of course, propose to confine our 

water to the Grayburg-Jackson zone only, and the wells, the Burch 

A 23 and 2I4., proposed input wells, were d r i l l e d l a t e r i n the stage 

of depletion. This pool pressure was good, and we encountered a 

few s l i g h t shows i n the Grayburg Sand immediately overlying the Sai 

Andres Formation, and the casing was set high i n those wells, so wt 

•am 

L 
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On recovered a l l we could out of t h a t , but the wells are i n a co n d i t I 

that we can set Formation and Kerr type packers and is o l a t e the 

lower zones i n which we hope to confine our Injections at t h i s time-. 

Q And you do propose to set some sort of formation packer 

before using these wells as input wells, i s that correct? 

A That i s correct, and we f e e l that they w i l l be adequate 

i n that we should be able t o i n j e c t water on a vacuum here, and 

would not be bothered with any great d i f f e r e n t i a l pressure. 

Q Referring you again to the application, 1*11 ask you to 

notice the diagrammatic sketch attached to that application marked 

Exhibit No. 3, w i l l you state what that represents? 

A That Is a diagram of a Formation and Kerr type packer, 

on the order of which we propose t o use to isol a t e the Grayburg-

Jackson from the open hole formation above i t . I t would be run on 

the tubing, of course. 

Q Would you, a f t e r the se t t i n g of that packer, consider I t 

w i l l be necessary to conduct any tests t o make cert a i n there are n£> 

leakages involved? 

A We intend t o check I t , yes. 

MR. CAMPBELL: I would l i k e to o f f e r i n evidence Applicant' 

Exhibit No. 3o 

MR. NUTTER: Without objection, Applicant's Exhibit No. 3 

w i l l be received. 

Q (By Mr. Campbell) Mr. Krouskop, what w i l l be the presen 

source of water f o r the proposed water flood p i l o t program? 
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A We've :?e-entered an old depot formerly known as the Gulf. 

Grayburg Unit No, 1, located in the Southwest Quarter of the Southwest 

Quarter of Section 2LL, Township 1? South, Range 29 East, NMPM. A 

Pennsylvanian lijnestone aquifer was perforated from 9265 to 9299, 

and have tested t h i s zone at the rate of about 1800 barrels a day, 

and i n addition t o t h i s supply, we are currently producing about 

four to f i v e hundred barrels a day from shallower zones i n the are£ 

which we propose to use, giving us a t o t a l of 23 to 2l\. hundred 

barrels a day, which w i l l be s u f f i c i e n t to s t a r t the f l o o d . 

Q, Do you have any comments with reference to the amount 

of water that might be injected i n t o the reservoir as a part of th£ 

p i l o t program? 

A Yes, we do 0 Our p i l o t area, the f i v e spot p i l o t area, 

embreces an area of about 50 acres, and to get any reasonable, to £et 

a f i l l - u p i n any reasonable time, why we would l i k e to i n j e c t a l l 

available water that we have now, and possibly i n the future, any 

additional water that may become available. I n other words, the 

f i v e wells r i g h t now would amount to about 500 barrels per day. 

Q I note that your application contains a statement that 

you do not expect the input volume to exceed ij.00 barrels of water 

per day i n t o each intake w e l l . Do you f e e l that may not give you 

the f l e x i b i l i t y that you need? 

A I would not want to say. I f I t i s r e s t r i c t e d to just IjXXj) 

barrels a day per w e l l , we may not even be able to get that i n somo 

of the wells, but to get a f i l l u p , even i n f i v e hundred barrels a (Lay, 
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theoretically, probably i t would take us between a year and a half 

to two years to get any e f f e c t , and to cut i t back t o lj.00, why i t 

i s just that much longer. We would not l i k e t o be l i m i t e d t o that 

lj.00 b a r r els. 

MR. CAMPBELL: I f the Examiner please, when t h i s application 

was prepared, I was of the impression that the available water would 

not exceed that gjmount, and put that r e s t r i c t i o n i n there. I would 

l i k e to request that the record show that I have asked to amend the 

application to deilete the clause w i t h reference to the statement "but 

would not e*fc-end l+OO barrels of water per day i n t o each intake well]," 

i f there i s no objection. 

MR. COOLEY: Mr. Campbell, the case was advertised as the 

application appears, and you w i l l note that i n the body of the ad,i]t 

i s i d e n t i c a l to that appearing on the Docket, the po r t i o n there i n 

the middle, that the input volume would not exceed lj.00 barrels of 

water per day, do you f e e l that i s a j u r i s d i c t i o n of l i m i t a t i o n ? 

MR. CAMPBELL: I resp e c t f u l l y disagree on the j u r i s d i c t i o n 

of l i m i t a t i o n , I think the notice i s ample notice, and that the 

question of whether i t i s kOO barrels of water per day Is not a 

j u d i c i a l matter. I t would simply require, i n the event that they 

had that available water and intended to i n j e c t i t i n t o the w e l l , 

i t would require coming before the Commission again and asking i n f. 

formal hearing that i t be deleted. I f anybody here has any objection 

to I t , I could see your basis f o r i t , but I don't think that affedfs 

the v a l i d i t y of the order i n any degree. 
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MR. NUTTER: Is there a p o s s i b i l i t y that anyone that i s not 

here might have objection to an unlimited amount of water, whereas 

they didn't have any objection t o if.00 barrels a day, who are not here? 

Q (Interrupting) Well, i f that i s the Commission's p o s i t i o i , 

we'll j u s t have to make a new application. I didn't prepare the notices 

I think that was e n t i r e l y unnecessary to the notice of hearing. The 

Commission does the preparation of the notice, and publication of 

the notice i s the Commission's r e s p o n s i b i l i t y . 

MR. COOLEY: Does not that accurately r e f l e c t the a p p l i c a t i o n 

MR. CAMPBELL: No question about t h a t , but I ask that I t be 

amended i n view of the testimony of the witness. There i s a l o t cf 

things that might not be i n the notice of evidentiary matters. I t 

i s your p o s i t i o n then, that the Commission could not issue an order, 

Mr. Cooley? I t i s your p o s i t i o n that the Commission could not issi.e 

an order based upon the testimony here that they not l i m i t the amomt 

of water that could be injected i n t o the resevoir to i|.00 barrels 

per day? 

MR. COOLEY: My position is that we would not be authorized 

to issue an order authorizing more than i}.00 barrels0 

MR. NUTTER: I think that any order of the Commission would 

have t o be l i m i t e d to the amount that was advertised. 

MR. CAMPBELL: I f the order i s issued, and the amount I s 

available which needs to be injected and the amount i s i n excess o:* 

If.00 barrels a day, we'll simply f i l e a request f o r an amendment 

of the o r i g i n a l order establishing t h a t . 
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MR. NUTTER: Yes, s i r , 

Q (By Mr. Campbell) Mr. Krouskop, i n your opinion, can t h i 

proposed p i l o t water flood program be effected without waste and 

with the protection of corr e l a t i v e r i g h t s of the owners i n the ares 

A Yes, i t can. 

Q Have you n o t i f i e d the owners of the property w i t h i n one 

ha l f a mile of the proposed input wells as required by the rules? 

A Yes. 

Q Do you believe that t h i s proposed p i l o t program could 

r e s u l t i n recovery wells which might not otherwise be recovered 

from t h i s reservoir? A Yes. 

Q Mr. Krouskop, what w i l l be the approximate cost of the 

i n i t i a l p i l o t program here? 

A The overall cost of the development of the water supply 

and conditioning the property to flood w i l l f a l l between s i x t y and 

seventy thousand d o l l a r s . 

Q What do you propose at t h i s time with regard t o allowabl 

production insofar as t h i s p i l o t water flood program i s concerned? 

A I believe that the existing proration order covering our 

Cooperative and Unit Area, Order No. 802, could be modified insofa^ 

as the Burch A Lease i s concerned to allow us to take the r e s t r i c t : 

as to what any one well could produce, or would give us the f l e x i b 

we would need i n an operation of t h i s type. I probably haven't 

put that too c l e a r l y . 

MR. CAMPBELL: I f the Commission, please, i f I may make a 

12 
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statement about this allowable situation i n this area. A number 

of years ago, as a matter of fact, I9I4.8, the Commission, in connection 

with this particular area, set up proration units that contain 

acreage considerably In excess of the normal proration unit due 

to the approval and the insta l l a t i o n of a fi v e spot program of develop 

ment of the area, that was Commission Order No. 802. The Commission 

Order, as I understand i t , provided that the operator could produce 

not i n excess of the t o t a l number of developed l+O-acre tracts in aify 

particular described unit, of which this area was one of those unil 

and designated as Proration Unit G-l i n the Order, and s t i l l carried 

as such in the proration schedule, and that no well i n any of these 

units could produce i n excess of a single top unit allowable. I t 

is our request that for the purpose of this p i l o t water flood project, 

which w i l l affect wells within the area referred to as the Unit G-;. 

under that Order 802, and in the proration schedule for Eddy Count 

be retained i n effect, except that for the purpose of this water fij.ood 

project, a small well w i l l not be limited to a single top unit 

allowable, so that the cumulative allowable for the developed unit£ 

would not be increased, but the l i m i t for a single top unit allowable 

well for the purpose of the water flood project would be removed. 

Q (By Mr. Campbell) Do you think, Mr. Krouskop, that such 

a proposition would give the f l e x i b i l i t y that you say is required 

in connection with the investment for this p i l o t program that you 

are speaking of? A Yes, I believe so. 

MR. CAMPBELL: Have I made myself clear, Mr. Examiner, or what 
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we're seeking? 

MR. NUTTER: I think so. 

MR, CAMPBELL: I just have a couple of more questions. 

Q (By Mr. Campbell) Mr. Krouskop, i s the United States of 

America the only basic r o y a l t y owner i n t h i s e n t i r e area? 

A Yes, s i r . 

Q Has t h i s plan been presented to the USGS f o r i t ' s consid

eration? A Yes, i t has. 

Q Referring again to the application, 1 d i r e c t your a t t e n t j 

to what i s attached thereto and marked Exhibit Pour and ask you to 

state what that is? 

A This was a request f o r approval of the proposed p i l o t 

project t o the United States Geological Survey Office i n Roswell, 

New Mexico. 

Q, Mr. Krouskop, I now hand you what has been i d e n t i f i e d as 

Applicant's Exhibit No. 5 and ask you to state what that is? 

A This supersedes the previous request, Exhibit No. if, and 

is a request f o r approval of the p i l o t p r o j e c t , and also requestinj 

the USGS -- or the governments a t t i t u d e as to whether the pattern 

f o r the expanded flood would be acceptable to them i n case we 

expanded the f l o o d , and I t also goes i n t o a l i t t l e more d e t a i l as 

to ju s t what our o v e r a l l plans were. 

Q Mr. Krouskop, you are not asking the New Mexico O i l Con

servation Commission to take any pos i t i o n with regard to expansion 

of the program, but only as to the p i l o t water f l o o d , are you not? 

on 
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A That i s correct, at t h i s time, yes. 

Q Have you formally discussed w i t h the United States Geolo; 

Survey the proposal as to the p i l o t water flood program? 

A Yes. 

Q Have they expressed any objection to the proposed applicj 

or the i n s t a l l a t i o n of the p i l o t program? A No. 

Q I would l i k e to o f f e r In evidence Applicant's Exhibits 

Nos. k. and 5. 

MR. NUTTER: Without objection, Exhibits LL and 5 w i l l be 

received. 

Q Mr. Krouskop, do you have any present estimate as to the 

approximate length of time involved before any r e s u l t of t h i s watei 

i n j e c t i o n might be observed? 

A On our limestone reservoir, such as t h i s , i t i s a l i t t l e 

d i f f i c u l t to predict when we might expect some r e s u l t s . However, 

based on withdrawls from the area and the rate of water available 

f o r i n j e c t i o n , why, we might possibly expect some effects from the 

flood i n from one and a ha l f to two years. 

Q I f s a t i s f a c t o r y results are observed insofar as the 

p i l o t program i s concerned, 1 assume that you would then come befo: 

the Commission again to seek extension of the author i t y f o r water 

inject i o n s into the reservoir, i s that correct? 

A That i s correct. 

Q Do you have anything f u r t h e r you would l i k e to add befor 

the Commission with regard to t h i s proposal? A No. 
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MR. CAMPBELL: That's a l l I have at t h i s time. 

MR. NUTTER: Anyone have any questions of the witness? 

MR. RUNYAN: I have a question. 

MR. NUTTER: Mr. Runyan. 

CROSS EXAMINATION 

BY MR. RUNYAN: 

Q Mr. Krouskop, 1 believe you mentioned that you w i l l 

obtain your water from the Pennsylvanian and Shallower Zones. W i l l 

you c l a r i f y which are the shallower zones? 

A By the shallower zones, 1 meant to say water being produc 

with o i l from smaller zones. We have a zone called the Grayburg-

Keely on the west end of t h i s area. 

Q I t wouldn't be a part of a water zone? I n other words, 

i t wouldn't be a p i l o t water zone. 

A No, t h i s are produced zones w i t h i n the uni t area here, th 

Grayburg-Kelly and Grayburg-Paddock. 

MR. NUTTER: Do you have anything f u r t h e r , Mr. Runyan? 

MR0 RUNYAN: No, that Is a l l . 

MR. NUTTER: Anyone else have any questions? Mr. Fischer, 

QUESTIONS BY MR. FISCHER: 

Q Mr. Krouskop, could you t e l l us possibly where you intend 

to set t h i s formation packer i n these wells, two of these wells i n 

the Bentonite zone? A What log are you r e f e r r i n g t 

Q There I s a log here on Well No. 8, and Well No. 9, they 

both have Bentonite, showing there from 2800 f e e t . 
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A We intend to set the packer roughly about 100 feet below 

the Lovington Sands. I don't know whether your f a m i l i a r with that 

general area, but the Lovington Sand comes i n about, occurs about, 

oh, from 100 to 120 feet below the top of the San Andres, and 

Q (Int e r r u p t i n g ) Well, I am not f a m i l i a r with i t , but what 

I want to know i s w i l l i t be below that Bentonite zone? 

A Well No. eight? 

Q Or nine. 

MR. CAMPBELL: I believe the witness t e s t i f i e d that wells Nc. 

23 and 2IL were the only ones they intended t o use a formation packer 

on. 

MR. FISCHER: That w i l l answer the question then i f you have 

shown to be wells No. 23 and 21L. 

A I ' l l t e l l you, these are old d r i l l e r s logs, which were 

d r i l l e d back i n 1936. 

Q (By Mr. Fischer) Do you have cement circulated on the 

surface pipe? 

A No, but I think i t i s common practice to use a hundred tc 

one hundred f i f t y sacks. 

MR. FISCHER: That's a l l I have. 

QUESTIONS BY MR. NUTTER: 

Q Mr. Krouskop, I think you stated that the Lovington Sand 

occurs 2000 feet below the top of the San Andres or above? 

A No, below the top of the San Andres, I t ' s --

Q (In t e r r u p t i n g ) I was thinking of the Grayburg-Jackson zone. 
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How far from the Grayburg-Jackson zone is the zone? 

A We figured that our f i r s t standing i n the Grayburg-Jackso|n 

zone i s usually picked up about 120 below the Lovington Sand. I t 

has been the practice to d r i l l 120 feet below the Lovington Sand 

through a few Bentonite streaks, and most of the recent wells have 

been completed i n that manner. 

MR. NUTTER: That Is a l l . 

MR. COOLEY: This maybe more properly answered by Mr. Campbejll, 

since he explained i t . W i l l you please t e l l me what the cumulative 

l i m i t would be, as you understand i t , as established by Order 802? 

MR. CAMPBELL: My understanding is that — we were unable tcj> 

obtain a copy of Order 802 from either the office here or from the 

engineering office, and I didn't have one with me, but I t is my 

understanding that Order 802 actually describes certain proration 

units within this five spot area by meets and bounds, and that the 

area encompassed i n the blue lines, which is the area affected by 

the proposed project, i t coextensive with proration unit No. G-l, 

under Order R-802. That proration unit has f i f t e e n developed lf.0-

acre tracts as shown on thi s months proration schedule i n Eddy Couiity. 

I would refer you -- so that this w i l l be i n the record -- to page 

16 of the September Eddy County Allowable Schedule, which reflects 

that proration unit No. G-l, has f i f t e e n f o r t y acre allowables. 

Now, the order further provides that w i l l be the maximum oi}L 

that can be produced from the unit, and that no well In the unit 

w i l l produce i n excess of a single top unit allowable. The reason 
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for that, of course, was that there was fi v e spots created i n two 

wells i n a IfO-acre t r a c t , and that was the formula that was worked 

out to permit the allocation of the allowables to that particular 

unit. There are other units i n this area described otherwise i n 

the schedule. 

This project affects only proration unit G-l, and so far as 

the present application i s concerned, a l l we seek is not an increase 

i n that unit allowable, but a removal of the r e s t r i c t i o n on a 

single well producing i n excess of one top unit allowable, because 

the effected producing well here, from these four water Injection 

wells, obviously cannot operate this project on a l i m i t a t i o n of a 

single top unit allowable, so the order here, i f i t were issued, wbuld 

either have to make reference to Order 802 or set out the description 

of proration Unit G-l as contained i n that order and state the 

limitat i o n on the allowable insofar as that unit i s concerned, 

and leave the rest of them as they are. 

MR. COOLEY: Now then, i f I understand your proposal, the 

No„ ii well would be the producing well i n the five spot, and the 

No. 7 well would be for channeling. Between the two of them, coulfl 

they produce f i f t e e n allowables? 

MR. CAMPBELL: No, s i r . Well, I suppose theoretically, i f 

a l l the rest were shutin, this project w i l l and could very well 

affect, as shown here, other wells, and these four, and this singlls 

well, and i t i s possibly the water may move i n other directions, tfaat 

is why the program covers the area. The net effect w i l l be that 
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20 
instead of f i f t e e n producing wells, that w i l l be cut down to nine, 

by v i r t u e of the -- to ten, by v i r t u e of the f i v e input wells. 

MR. NUTTER: Well, Mr. Campbell, as an example, we have a 

37 normal u n i t allowable f o r the month of September and you have 

f i f t e e n lf.O-aere t r a c t s w i t h i n that area — 

MR. CAMPBELL: Developed t r a c t s , yes. 

MR. NUTTER: Fifteen times thirty-seven i s 555, and you w i l l 

assign the 555 barrels t o the area outlined i n blue here to be 

produced by any well or wells i n that t r a c t ? 

MR. CAMPBELL: Which i s exactly what i s being done at the 

present time, except that at the present time, no single well can 

produce i n excess of the top u n i t allowable. What we want t o do Is 

remove that r e s t r i c t i o n i n order that the wells that are affected 

by t h i s water flood p r o j e c t , i f they happened to produce i n excess 

of the top u n i t allowable, w i l l do so l e g a l l y , but the t o t a l cumuli 

production from that u n i t w i l l not be any greater than I t Is at th< 

present time. 

MR. NUTTER: Which w i l l be the gas i n j e c t i o n w e l l under the 

old program? 

MR. CAMPBELL: Perhaps the witness can answer t h a t . 

A Burch 8A i s one, on the Burch lease and has been f o r yea] 

MR. NUTTER: Were there any other gas input wells? 

A Yes, the Burch lLt, of course, was one, and the Burch A 

and Keely 5-A, but of course, that's outside the p i l o t area. 

MR. CAMPBELL: Mr. Krouskop, are any of these wells, are 

iti v e 

i 

'S. 

DEARNLEY - MEIER & ASSOCIATES 
INCORPORATED 

GENERAL LAW REPORTERS 

ALBUQUERQUE. NEW MEXICO 
3-6691 5-9546 



21 
there any transfer of allowables now as a r e s u l t of that gas inject 

ion program? A No, no. 

MR. CAMPBELL: We w i l l be glad t o offe r i n evidence the 

o r i g i n a l of a l e t t e r from Mr. M i l l e r , the D i s t r i c t Engineer f o r 

General American O i l Company of Texas, with regard to that questior 

which was raised by one of the members of the s t a f f of the Commissi 

which explains the circumstances surrounding the discontinuance 

of transfer of allowables on any of these gas i n j e c t i o n wells some

time ago. As a matter of f a c t , when order R-802 was issued, there 

was no basis f o r transfer of allowables, that was i t , that was the 

t o t a l cumulative allowable of that w e l l , Irrespective of i n j e c t i o n 

wells or anything else, and that method was i n s t i t u t e d f o r transfei 

of allowables Insofar as the gas program was concerned. I could 

see no bearing on t h i s p a r t i c u l a r s i t u a t i o n . 

QUESTIONS BY MR. NUTTER: 

Q Mr. Krouskop, how many wells i s I t your expert opinion 

w i l l be actually influenced by t h i s p i l o t water flood? 

A Well, we c e r t a i n l y expect the f i v e spot take point, and 

then I would say that any well either d i r e c t l y o f f s e t t i n g i t or 

diagonally o f f s e t t i n g i t . 

Q What wel l number? 

A 23, 13, 12, 5, and i t i s not unconceivable t h a t the 

second row of wells could be affected, that has happened before. 

Q How about 16? A 16, yes. 

Q Well, now, 13 i s shown as a future water input w e l l , w i l 
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that be a productive well for the time being? 

A Unti l we expand the flood, yes, i t w i l l , yes. 

Q Do you believe that every IfD-acre tract In G-l w i l l be 

affected by the water flood? 

A I think I t i s possible that i t would be, yes. 

Q How many of the wells i n Tract G-l as outlined in blue, 

w i l l be producing? A Under the p i l o t phase? 

Q Under the p i l o t flood? 

A Well, let's see, we have 20, about 1$ under the p i l o t ph« 

Q Which wells would those be? 

A Well, i t would be a l l except Burch 8, 9, l l f , 23, and 2ij.„ 

Q Every well on the plat, i n that section i n other words, 

would be producing except the input wells? A Yes. 

MR. NUTTER: That i s a l l . 

QUESTIONS BY MR. COOLEY: 

Q No. 15, we have information from some source that the 

No. 15 was also formerly a gas input well, i s that correct? 

A I t was for a while, yes. 

Q That well i s presently producing? 

A I t presently producing very l i t t l e . Now, the Burch 5-A 

is temporarily shut down, i t should be excluded from that l i s t of 

producing wells, i t is temporarily shutin. 

MR. COOLEY: This raises up another question I wanted to 

ask you, Mr. Campbell, what is the developed lf.0-acre proration uni 

MR. CAMPBELL: I don't have the Order i n front of me, and I 

ise. 
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don't know i f i t defined that at that time. I am sure i t did at 

that time, at the time i t was issued, which was November 19, 19lj-8. 

MR. NUTTER: Do you remove that from the shutin status? 

A Your wel l No. 2it i s the same as the 5. 

QUESTIONS BY MR. COPLEY: 
Q I t w i l l be an i n j e c t i o n well? 

A I t i s a developed 1|0. 

Q I asked Mr. Campbell, and now I want to ask you, what i s 

the d e f i n i t i o n of a developed l^O-acre u n i t ? 

A Under water flood conditions, whether i t has ever been 

defined i n New Mexico or not, I don't know, but c e r t a i n l y an i n j e c t i o n 

well w i l l constitute a lf.0, f o r water purposes, I think. 

MR. COOLEY: That i s a l l . 

MR. NUTTER: Anyone else have any questions of the witness. 

Mr. Runyan? 

QUESTIONS BY MR. RUNYAN: 

Q Do you happen t o have the water analysis on the water 

which you Intended to use? 

A I do not have them w i t h me. We've tested them there i n 

Dallas, and apparently i t i s compatible, but I don't have them heru, 

no. I n c i d e n t a l l y , w i t h respect to t h i s Lovington Sand, I think that 

the Shaly zone — we intended t o r a d i o a c t i v i t y log i t , and be sure 

that our pipe i s below a l l that shale and sand. 

MR. RUNYAN: That i s a l l . 

MR. FISCHER: May I ask a question? 
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MR. NUTTER: Mr. Fischer 0 

QUESTIONS BY MR. FISCHER: 

Q You said that i f you could not get enough water for injec 

from t h i s one well from the Pennsylvanian zone, then you would go 

to some other source to add to that source, the f i r s t primarily 

source of water, Pennsylvanian water? A Yes. 

Q Well, have you already tested t h i s secondary source of 

water to see i f i t is compatible with the Pennsylvanian water? 

A Yes. 

Q You commingled them? 

A From a l l the testing that we have done today, yes. We 

have one source of water, produced water here that we may have a 

l i t t l e trouble with. However, 1 think we can adequately treat i t . 

Q The system, or the source of your injection water to 

the injection well, w i l l that be a closed system? A Yes. 

Q One other thing, i s the o i l from this o i l zone, the Gray

burg-Jackson, i t i s sweet or sour? 

A 1 believe i t i s less than one per cent sulpher, 1 don't 

know where you draw the l i n e . 

Q 1 consider anything above three grains — 

A This is sour, the gas is sour. 

Q The holes where you put your formation packer you w i l l 

not load or attempt to load? 

A Not to start out with, we are going to have to feel our 

way along to get startedo 
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Q Maybe I misunderstand t h i s system of prorationing 

according to Order 802. Would i t be correct to assume then, that i 

or would you ask that i f Well No. 3 were affected by t h i s water f l c 

i f you noticed that i t would be necessary to increase the allowable 

of your No. 3 say, then your No. 5 well,that would surely or most 

probably be affected by t h i s water i n j e c t i o n ? A Yes. 

Q Would you attempt t o ask f o r more than a forty-acre 

allowable on that? 

MR. CAMPBELL: 1 might be able t o explain that b e t t e r . 

I w i l l go over i t again, and t h i s i s my understanding, and 1 might 

say that applicant i s w i l l i n g to work out any feasible program 

which w i l l give them the f l e x i b i l i t y required to make Investment oj 

t h i s program, but t h i s i s the simplist way, i t seems to me, at the 

present time. Under the f i v e spot d r i l l i n g program that was approx 

a number of years ago, where there were more than one we l l on 

several developed IfOs or several proration u n i t s , the Commission 

approved, i n e f f e c t , a larger proration unit that the normal u n i t , 

and said that the operator would be permitted to produce cumulativ* 

amount of o i l not i n excess of say 15 times the IfO-acre top u n i t 

allowable assuming 15> — 

MR. FISCHER: Well, l e t me ask you one thing i n that con

nection, then would you consider, j u s t f o r s i m p l i c i t y , would you 

consider t h i s area, t h i s supposed 15 time IfO-acres say, would you 

consider that, then, as one unit? I mean, would you consider I t 

as one un i t f o r allowable purposes? 
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MR. CAMPBELL: That i s the way i t has been considered f o r 

lf> years, almost. I t i s s t i l l carried that way I n the proration 

schedule. Now, the only l i m i t a t i o n i n i t i s that no well under the 

present order w i l l be permitted t o produce i n excess of a single 

top u n i t allowable. The fa c t i s , of course, as the schedule shows, 

a l l these wells are marginal wells now, but that l i m i t a t i o n i n a 

water flood s i t u a t i o n and i t should c e r t a i n l y be l i m i t e d to that 

s i t u a t i o n would make i t impossible f o r production of any output 

w e l l i n excess of one liO-acre top u n i t allowable, which would r e s t r 

the f l e x i b i l i t y f o r water f l o o d . 

My reaction to i t was that the simplist way, at least during 

the stages of t h i s water flood project, or p i l o t p r o ject, would be 

to go r i g h t ahead with the same a l l o c a t i o n method that they have 

used, except elimation of that r e s t r i c t i o n on the one top u n i t 

allowable. I f that doesn't prove adequate, then we w i l l have to 

take a look at something else by way of maximum production or 

whatever i t may be, but t h i s way i t w i l l not increase the cumulativ 

allowable f o r that p a r t i c u l a r u n i t . 

MR. FISCHER: A l l r i g h t . Then possibly I am r i g h t i n saying 

that you would possibly ask f o r f i v e allowables f o r the No. 1;? 

MR. CAMPBELL: I f the water flood project made that much o i l 

available, i t would be permitted, under t h i s proposal, to produce i 

so long as cumulative production from that G-l u n i t did not exceed 

the number of units times the top u n i t a l l o c a t i o n i n one w e l l . 

MR. FISCHER: A l l r i g h t , i f No. 3, i f i t would be necessary, 
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due to your engineering appraisal of this project, i f i t should be 

necessary that the No. 3 well should be allowed to produce more 

o i l , would i t be taken from the No« Ij.? 

MR. CAMPBELL: I t would be permitted, under that formula, to 

produce as much as I t could, so long as the t o t a l production does 

not exceed the top unit allowable times the developed unit. Under 

the present order, you may have several wells producing i n excess 

of the single top unit allowable; under the water flood project, 

that wouldn't be known for a year or two years, but i t Is possible 

i t could be a year, depending on the effectiveness of the program. 

I f 9 l t that was a simpler method of approach at this stage, 

rather than to change the method of transfer of allowables, or the 

maximum allowables In the p i l o t stage, that's the reason for this 

proposal. 

MR. NUTTER: Mr. Campbell, in the event the Commission did 

not see f i t to grant unrestricted allowables to any particular well, 

within the l i m i t a t i o n of the If? times the normal unit allowable, 

would General American be w i l l i n g to any sort of limitations on tho 

wells? 

MR. CAMPBELL: I think you should ask the witness that question. 

A I think that depends on what your l i m i t a t i o n I s . We 

certainly need to put the thing i n to see how the reservoir responds 

to water injection, we might want to test i t at various rates or 

cut i t back, we want a l i t t l e f l e x i b i l i t y i n operation here to see 

what we can do. 
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QUESTIONS BY MR. NUTTERt 

Q I appreciate th a t , but i t i s rather hard to conceive that 

some of these units that are f a r removed from the p i l o t project wi^.1 

be affected. 

A I have seen them h a l f a mile o f f , by golley, k i c k , w i t h 

two wells i n between. I have seen them affected. That might be ai. 

exception rather than the r u l e , but i t could happen, especially i n 

th i s type of reservoir. You have some very e r r a t i c permability 

d i s t r i b u t i o n , and porosity varies quite suddenly from one lease to 

the other and from one well to the other. Anything can happen i n 

t h i s t h i n g . 

Q Would a l i m i t a t i o n of f i v e times the normal u n i t allowable 

be too r e s t r i c t i v e to the operation of the flood? 

A Well, not to st a r t out wi t h , but we would l i k e to be abl€» 

to see how i t i s going t o respond, and do some work i n checking to 

see what the most e f f e c t i v e producing rate would be, we would l i k e 

a l i t t l e f l e x i b i l i t y . 

Q Actually, you don't expect any results u n t i l f i l l u p ? 

A F i f t y t o s i x t y per cent of f i l l u p should take about a 

year and a h a l f w i t h no more water than we have available now. Of 

course, you can do a l l the f i g u r i n g you want, but i f we have i r r e g u l a r 

d i s t r i b u t i o n i n permability and porosity, as we might have, we migft 

get a response much quicker, you might have a t h i n s tringer flood 

out r i g h t away, and you might have some effects w i t h i n two or thre£ 

months, but t h e o r e t i c a l l y , i t ought t o be about a year and a half 
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i n j e c t i n g say between four and f i v e hundred barrels per day per 

i n j e c t i o n w e l l . 

MR. CAMPBELL: I might make a statement i n that regard. I 

don't think the Commission expects, or should expect any operator df 

a proposed secondary recovery pr o j e c t , water flood project, t o make 

the investment that i s required without some reasonable assurance 

of f l e x i b i l i t y i n production, which w i l l j u s t i f y the investment. 

We are p e r f e c t l y w i l l i n g , w i t h i n the realm of reasonable limit a t i o z } , 

to approach t h i s thing with caution insofar as unrestricted allow

ables are concerned, but that has to be done i n the l i g h t of the 

obvious f a c t that a 60 or 70 thousand doll a r s investment, coupled 

with the cost of l i f t i n g the o i l , cannot be made without — on the 

assumption that a year and a h a l f or two years from now maybe they 

w i l l get some allowable r e l i e f , I think i t would be a serious 

r e s t r i c t i o n on water flood programs to take that f i x e d p o s i t i o n , iff 

there i s a somewhere, an i n between that can be reasonably worked 

out i n gradual steps, we are c e r t a i n l y w i l l i n g t o consider t h a t . 

QUESTIONS BY MR. NUTTER: 

Q Mr. Krouskop, do you f e e l that a water flood project lik£ 

t h i s w i l l be very sensative? That i s , could the allowable rate be 

changed i n the middle of the flood program? 

A That's quite a question. Of course, we don't know, that 

what we are t r y i n g to f i n d out, but I think l o t of boys that a: 

a l o t smarter than I am have not been able to answer that and they 

are s t i l l t r y i n g to fi g u r e that out. 
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Q Do you think that this L\O0 barrels per day injection int< 

each well would be considered a high rate of injection, low rate o: 

injection, or medium rate of injection? 

A I think for the area that we are trying to f i l l up, i t 

is a rather low rate. In other words, we have a 50-acre p i l o t area, 

and that has produced cumulatively to date around 75 hundred, that 

particular area, and the No, 1; well has produced cumulatively 14.75,000 

barrels, and you are looking at 10 or 12 thousand barrels per acre 

that has been voided already, and I t i s a low rate. A year and a 

half to two years, i t s quite a slow f i l l u p period. Most of them 

t r y to inject at a rate sufficient to get a f i l l u p . Most floods 

get a f i l l u p within six to seven months on ten acre spaces, ten-

acre five spot, instead of your IfO-acre five spot as you have here 

Actually i t measures 15. 

Q Do you think that the No, l\. well, once you have obtained 

f i l l u p and obvious effective results of the water flood, that the 

rate of production on that No. i|. well could be changed i n any well 

without affecting the ultimate recovery? 

A That I can't say for this reservoir. I can show you 

examples where the ultimate recovery has been hurt by cutting back 

the rate, and I can also show you some where i t hasn't. I think i 

depends on the Individual reservoir, but on this one, I can't say, 

I don't know. 

MR. NUTTER: That is a l l , 

QUESTIONS BY MR. COOLEY: 

3Q_ 
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M 
Q I f this flood i s successful, what would you expect the 

production from No. 1+ to be, do you have any idea? 

A In the one zone you have very good permability In this 

immediate area, the well came i n four, six hundred barrels a day 

naturally, and that well could conceivably, with water put i n , 

could make 3 to 5 hundred barrels a day, and i t wouldn't surprise 

me i f i t did, because you do have the best part of this reservoir r 

through the middle of that Burch A Lease. Of course, our intention 

was to t r y i t out in the best part, and l f i t works, we w i l l expand 

the thing, as the water i s available. We don't want to jump out 

and develop the whole thing. We're going to have to f i l l u p our 

well on I t because you do run into some very ti g h t zones down in 

the flanks. 

MR. COOLEY: That is a l l . 

QUESTIONS BY MR. NUTTER: 

Q Do you have an estimate as to what the original 

recovery reserves on that 50-acre p i l o t area were? 

A In that 50«acres, i t ' s close to 12,000 barrels per acre, 

probably i n that — 

Q And what percentage of that has been produced? 

A Well, i t i s probably 98 per cent depleted now, I imagine. 

I am just picking a figure out of the a i r . I t is certainly in the 

l a t t e r stages of depletion, 

MR. NUTTER: Anyone else have a question? Mr. Fischer. 

QUESTIONS BY MR. FISCHER: 

ight ight 
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Q Are you going to inject i n tubing? A Yes, 

Q Swinging i n the hole? 

A Swinging i n the hole. I ' l l t e l l , we w i l l have this forms 

tion type packer. 

Q This i s just on two wells? 

A On the two wells and we are going to run radioactive logs 

on the other two to decide that. Eventually, we w i l l have packers 

In them. See, they have old pipe i n them, and we w i l l start out 

and see what kind of pressure we are going to have, we are going tc 

feel our way along, and probably just inject down the casing u n t i l 

we see what we pun into. We expect to run into a l i t t l e pressure 

on the two north wells. 

Q You are going to inject down the casing? A To start 

Q On a l l wells? A No. 

Q Or just the ones that don't have formation packers? 

A That's r i g h t . 

Q. Well, do you possibly know or have an idea what your 

injection rate might be at f i r s t ? 

A I think that at f i r s t those four wells l n the p i l o t , the 

fiv e spot area, w i l l take about everything you can give i t on a 

vacuum, we know that from going i n an acidizing these holes. I 

almost be you that for time I t would take water on a vacuum. We 

do expect the two north wells to pressure up, and I think that the 

two south wells w i l l probably take everything you can give them on 

a vacuum. 

32. 
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Q Do you think the pipe i n the hole now w i l l hold up? 

A On the newer wells, the two south wells, yes, there i s 

good pipe i n i t . I t has been d r i l l e d w i t h i n the l a s t eight or ten 

years, of course, that remains to be seen. We eventually expect 

to have to run packers i n a l l of them,in some of the wells, at 

least ju s t to protect the pi p i n g , 

MR. FISCHER: Thank you, 

QUESTIONS BY MR. NUTTER: 

Q Mr. Krouskop, what method would you use f o r t e s t i n g the 

formation packers upon s e t t i n g them i n the two wells that you w i l l 

use them? 

A Those are the two wells that we expect the water to go ir 

on a vacuum. Actually there i s nothing above the pipe that we are 

af r a i d of, just very t i g h t streaks, and I don't imagine you could 

i n j e c t i n t o them but several hundred pounds pressure. I t i s going 

to be a l i t t l e d i f f i c u l t , unless we measure, to determine whether 

the packer i s leaking, and i t w i l l be of no concern i f we are on a 

vacuum, and I f i t does pressure up, we w i l l be able to run an 

echometer and watch the f l u i d i n the annulus, i f i t builds up. I f 

you run i n too much pressure, i t w i l l c i r c u l a t e , come to the surfa 

and we w i l l watch i t very close. 

Q Not only upon the i n i t i a l s e t t i n g , but l a t e r on to 

determine I f the packer i s leaking? 

A Yes, As I say, i f we run i n t o any pressure at a l l , you 

get your water i n the annulus i n the surface. We w i l l know r i g h t 

;e, 
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away i f i t st a r t s leaking, I imagine. 

MR. NUTTER: Are there any other questions? I f there are no 

other questions, and no statements, we w i l l take the case under 

advisement. 

MR. CHRISTY: Mr. Examiner, there i s a statement.I am Sim Christy 

with Hervey, Dow and Hinkle representing Humble O i l Company. We have 

a statement i n connection with t h i s application. 

Humble i s not interested i n acreage involved i n case 1300, 

and i s not opposed to the granting of an application to General 

American f o r permission to i n s t i t u t e a p i l o t water flood program ir. 

the Grayburg-Jackson Pool, but we are opposed, as a matter of 

p r i n c i p l e , to the O i l Conservation Commission establishing an allow

able formula I n t h i s p a r t i c u l a r case, or i n any case, based upon 

operation of the project at maximum e f f i c i e n c y , or increased allow

ables per w e l l , and which w i l l be a precedent f o r a l l other water 

flood or si m i l a r secondary recovery projects. Humble believes that 

any allowable formula which i s a deviation from the State Wide allow

able Rule should only be made upon proper motion f o r the promulgation 

of rules t o be adopted by the Commission, which would only be adopted 

a f t e r a state wide hearing i n which a l l operators are given an 

opportunity to express t h e i r views and submit evidence with respec; 

thereto. 
MR. NUTTER: Any other statements? 

MR. COOLEY: Mr. Christy, you stand opposed to the allowable 

formula proposed by the applicant? 
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V? 
MR. CHRISTY: We are opposed, as a matter of principal, to 

adopting any allowable factors as a deviation from your State Rules 

without a f u l l Commission hearing on a state wide basis, whether i t 

be this case, this program, or other program i n an isolated instanc 

We feel that your basic allowable, state wide rule should apply, 

unless you have a f u l l Commission hearing and adopt rules for sec

ondary recovery or for proration unit allowables. 

MR. COOLEY: That would be, as well then, that you would be 

opposed to any unitization for the purpose of secondary recovery? 

MR. CHRISTY: No. 

MR. COOLEY: Doesn't th i s amount to the same thing? 

MR. CHRISTY: The applicant seeks a change of the state wid« 

allowabla and that is the objection. I t is not the secondary recoi 

project, as such, but the change i n allowable from the state wide 

rules, that is the objection. 

MR. COOLEY: Thank you Mr. Christy. 

MR. NUTTER: Anything further i n this case? I f not, we wil: 

take Case No. 1300 under advisement, and proceed to Case No. 1301. 

e. 

rery 
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