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BEFORE THE 
NEW MEXICO OIL CONSERVATION COMMISSION 

Santa Fe, New Mexico 
January 4, 1967 

IN THE MATTER OF: 

A p p l i c a t i o n of P h i l l i p s Petroleum 
Company f o r a u n i t agreement, Lea 
County, New Mexico 

Case No./ 3508 

IN THE MATTER OF: 

A p p l i c a t i o n of P h i l l i p s Petroleum 
Company f o r a pressure maintenance 
p r o j e c t , Lea County, New Mexico. 

Case No. 3509 

BEFORE:. •••.DANIEL S. NUTTER, Examiner 

T r a n s c r i p t o f Hearing 
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MR. NUTTER: We w i l l c a l l next, Case 3508. 

MR. HATCH: Case 3508: A p p l i c a t i o n of P h i l l i p s 

Petroleum Company f o r a u n i t agreement, Lea County, New Mexico. 

MR. KELLAHIN: I f the Examiner please, Jason K e l l a h i n , 

r e p r e s e n t i n g the a p p l i c a n t . Case 3508 i s an a p p l i c a t i o n f o r 

approval of the Vacuum Abo Un i t Area by t h i s Commission and 

Case 3509 i s an a p p l i c a t i o n f o r approval of a pressure main­

tenance p r o j e c t i n the u n i t area. Since the testimony w i l l 

be s i m i l a r i n both cases, we move t h a t the two cases be 

consolidated f o r the purposes of the hearing and t h a t separate 

orders be entered by the Commission. 

MR. NUTTER: We w i l l c a l l next, Case 3509. 

MR. HATCH: Case 3509: A p p l i c a t i o n of P h i l l i p s 

Petroleum Company f o r a pressure maintenance p r o j e c t , Lea 

County, New Mexico. 

MR. NUTTER: Case 3508 and 3509 w i l l be consolidated 

f o r purposes of testimony. 

MR. KELLAHIN: We have three witnesses I would l i k e 

t o have sworn, please. 

(Witnesses sworn) 

MR. KELLAHIN: I would l i k e t o c a l l as our f i r s t 

witness Mr. M.J. Kaufman. 

M.J. KAUFMAN, c a l l e d as a witness, having been f i r s t 

d uly sworn on oath, was examined and t e s t i f i e d as f o l l o w s : 
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DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q Would you s t a t e your name, please? 

A My name i s M. J. Kaufman. 

Q By whom are you employed and i n what p o s i t i o n ? 

A I am employed by P h i l l i p s Petroleum Company as 

D i r e c t o r of Reservoir Engineering and U n i t i z a t i o n . 

Q Where are you located? 

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

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

Commission of New Mexico? 

A No, s i r , I have n o t . 

Q For the b e n e f i t of the Examiner, would you o u t l i n e 

your education and experience as a petroleum engineer and i n 

the f i e l d of u n i t i z a t i o n ? 

A I am a graduate i n petroleum engineering w i t h a 

B.S. Degree i n petroleum engineering from the U n i v e r s i t y of 

Kansas i n 1947. I went t o work f o r P h i l l i p s immediately 

a f t e r graduation and I have been employed i n various 

engineering c a p a c i t i e s f o r over nineteen years. 

Q I n connection w i t h your work, have you had anything 

to do w i t h the development of the Vacuum Abo Unit? 

A Yes, s i r , I have. 
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(Whereupon, Applicant's 
E x h i b i t 1 marked f o r 
i d e n t i f i c a t i o n . ) 

Q R e f e r r i n g t o what has been marked as E x h i b i t Number 

1, would you i d e n t i f y t h a t e x h i b i t , please? 

A Yes, s i r . That's a U n i t Agreement, Development 

and Operation of Vacuum Abo U n i t , Vacuum F i e l d , Lea County, 

New Mexico. 

MR. KELLAHIN: Are the witness's q u a l i f i c a t i o n s 

acceptable? 

MR. NUTTER: Yes, s i r , they are. 

Q (By Mr. K e l l a h i n ) Mr. Kaufman, d i d you work on 

the p r e p a r a t i o n of t h i s p a r t i c u l a r Unit Agreement? 

A Yes, s i r . 

Q I s i t g e n e r a l l y patterned, a f t e r the Federal form? 

A Yes, s i r , t h a t i s c o r r e c t . 

Q I s i t a form t h a t has been approved by t h i s 

Commission i n other cases? 

A Yes, s i r . 

Q The u n i t a c t u a l l y makes no reference t o any Federal 

agencies or o f f i c i a l s , does i t ? 

A No, s i r . 

Q Why i s that? 

A Because there are no Federal or I n d i a n lands located 

w i t h i n the U n i t Area. 
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Q What type of lands are located i n the U n i t Area? 

A State p r i n c i p a l l y , and f o r t y acres of Fee land. 

Q I t ' s p r a c t i c a l l y 99% State Land and one per cent 

Fee land, i s t h i s approximately c o r r e c t ? 

A That's c o r r e c t . 

Q Would you discuss b r i e f l y the pr o v i s i o n s of t h i s 

U n i t Agreement? 

A Well, as I mentioned a moment ago, i t ' s g e n e r a l l y 

patterned a f t e r the Federal form. I t has twenty-two s p e c i f i c 

defined terms. Under the s e c t i o n described as D e f i n i t i o n s , 

the u n i t area i s described t o t a l as 3,640 acres of which 

f o r t y acres i s Fee land and 3,6 00 i s State land. The 

agreement describes the p a r t i c i p a t i o n b a s i s , which i s based 

100% on r e l a t i v e t r a c t u l t i m a t e primary recovery. The 

agreement designates a u n i t operator and P h i l l i p s Petroleum 

Company i s designated as the i n i t i a l u n i t operator. The 

agreement f u r t h e r provides f o r r e s i g n a t i o n and removal of 

the u n i t operator and f o r s e l e c t i o n of a successor u n i t operator, 

I t s p e c i f i e s how t r a c t s are q u a l i f i e d f o r i n c l u s i o n i n the u n i l 

provides f o r enlargement of the u n i t and subsequent j o i n d e r 

of the i n t e r e s t s which are not committed i n i t i a l l y . I t 

provides f o r a l l o c a t i o n o f u n i t i z e d substances f o r t r a c t s 

and f o r t a k i n g u n i t i z e d substances i n k i n d . The agreement 

requ i r e s a plan of pressure maintenance o p e r a t i o n . I t provides 



f o r an e f f e c t i v e date and term and requires approval by 

t h i s O i l Conservation Commission and by the Commissioner 

of Public Lands before the u n i t can be made e f f e c t i v e . 

Q Has i t been submitted t o the Commissioner of Public 

Lands? 

A Yes, s i r , i t has, and p r e l i m i n a r y approval has 

been received by a r e p r e s e n t a t i v e of the Commissioner. 

Q There are attached t o the U n i t Agreement c e r t a i n 

e x h i b i t s , are there not? 

A Yes, s i r , two p r i n c i p a l e x h i b i t s . F i r s t E x h i b i t A 

is- a map of the u n i t area. I t shows the u n i t boundary t r a c t 

numbers, the Abo Wells, t r a c t operators, lease names, State 

of New Mexico lease numbers. 

Q Then E x h i b i t B covers the t a b u l a t i o n of s i m i l a r 

i n f o r m a t i o n , i s t h i s c o r r e c t ? 

A Yes, s i r . 

Q And i t shows the State o f New Mexico lease numbers, 

lessee o f record, and the other i n f o r m a t i o n required? 

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

Q Does i t also show r o y a l t y and o v e r r i d i n g r o y a l t y 

owners? 

^ Yes, s i r , i t does. 

Q Working i n t e r e s t owners? 

A Yes, s i r . 
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Q And the per cent of p a r t i c i p a t i o n as agreed upon? 

A Yes, s i r . 

(Whereupon, Applicant's 
E x h i b i t 2 marked f o r 
i d e n t i f i c a t i o n . ) 

Q R e f e r r i n g now to what has been marked as E x h i b i t 

No. 2, would you i d e n t i f y t h a t E x h i b i t 2? 

A E x h i b i t 2 i s merely t a b u l a t i o n of major owners i n the 

Vacuum Abo U n i t , t a b u l a t e d f i r s t the working i n t e r e s t owners. 

P h i l l i p s Petroleum Company i s the l a r g e owner, 39.6 per cent 

u n i t i z a t i o n ; Chevron O i l Company, for m e r l y Standard O i l 

Company of Texas has 19.4%; S h e l l 13.6; Mobil O i l Company 

7.6; Tidewater O i l Company 3.8%; S k e l l y 3.7%; Marathon 2.0%; 

Aztec O i l and Gas 1.9%; Pan American Petroleum Corporation 

1.1% and others each w i t h less than one per cent, 2.3%. As 

mentioned e a r l i e r , the p r i n c i p a l r o y a l t y owners i n the State 

of New Mexico w i t h 9 9% of the basic r o y a l t y and 1% i s owned 

by fee r o y a l t y owners. 

(Whereupon, Applicant's 
E x h i b i t 3 marked f o r 
i d e n t i f i c a t i o n . ) 

Q Now r e f e r r i n g t o what has been marked as E x h i b i t 

No. 3, would you i d e n t i f y t h a t e x h i b i t ? 

A E x h i b i t 3 i s e n t i t l e d "Sign-up Status by Tr a c t s , " 

dated December 28, 1966, and t h i s shows the per cent working 

i n t e r e s t approval and the per cent r o y a l t y i n t e r e s t approval 
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i n each of the f i f t e e n t r a c t s w i t h i n the u n i t area as of 

December 28th and there have been no changes since t h a t time. 

The column e n t i t l e d , "Per cent Royalty I n t e r e s t Approval 

by the State of New Mexico," and again as mentioned e a r l i e r , 

we do have p r e l i m i n a r y approval and w i l l submit i t f o r f i n a l 

approval s h o r t l y a f t e r t h i s hearing. You w i l l note t h a t 

opposite Tract Four and opposite Tract Eight under the 

column "Working I n t e r e s t Approval" no number i s shown. This 

was done i n t h i s manner because we have been informed 

v e r b a l l y by Mobil , operator of both t r a c t s , t h a t they do 

intend t o execute r a t i f i c a t i o n s f o r the u n i t agreement but 

do not have, as of t h i s date, an executed r a t i f i c a t i o n by 

Mobil. Now, when we receive t h a t , then Tracts Four and Eight 

would be 100% approved by the working i n t e r e s t s . Now, down 

a t the bottom of t a b u l a t i o n c a l c u l a t e d on the u n i t p a r t i c i p a t i o 

basis as of t h i s time 85.63% of the working i n t e r e s t owners 

have approved and the r o y a l t y i n t e r e s t approval exceeds 9 9% 

on a u n i t p a r t i c i p a t i o n b a s i s . On an acreage basis the 

approval i s about 83% of the working i n t e r e s t and 97% of the 

r o y a l t y i n t e r e s t s . 

Q Under the terms of the r o y a l t y agreement, i s t h a t 

s u f f i c i e n t t o make the agreement e f f e c t i v e ? 

A Yes, s i r , i t i s . 

Q Do you a n t i c i p a t e t h a t a l l of the other acreage w i l l 
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ion 

be committed t o the u n i t ? 

A We do not t h i n k a t t h i s time t h a t the Pan American 

t r a c t which i s Tract Three w i l l be committed t o the u n i t 

i n i t i a l l y . 

(Whereupon, Applicant's 
E x h i b i t 4 marked f o r 
i d e n t i f i c a t i o n ) 

Q Now, r e f e r r i n g t o what has been marked as E x h i b i t 

Mo. 4, would you i d e n t i f y t h a t e x h i b i t and discuss the informat 

shown by the colored t r a c t s on t h a t e x h i b i t ? 

A This i s a p l a t , a c t u a l l y the same as E x h i b i t A i n 

the U n i t Agreement w i t h v a r i o u s c o l o r s shown. F i r s t , the 

red area i s the area which has been approved by 100% of the 

working i n t e r e s t s i n the area and more than 7 5% of the r o y a l t y 

i n t e r e s t s and t h e r e f o r e the red t r a c t s w i l l q u a l i f y a u t o m a t i c a l l y 

under Paragraph Eleven of the U n i t Agreement. The blue area 

has less than 100% working i n t e r e s t approval but the t r a c t 

operators have approved and the t r a c t can t h e r e f o r e be 

q u a l i f i e d under Paragraph Eleven C of the U n i t Agreement. The 

green t r a c t s cannot q u a l i f y w i t h the present sign-up status 

and again, you w i l l note t h a t Tracts Four and Eight are 

i n d i c a t e d by s p e c i a l symbols. They are painted green, but hav<£ 

red X's drawn through them. Those are the two Mobil t r a c t s 

where we have been informed t h a t Mobil intends t o s i g n . So 

i t now appears t h a t a l l t r a c t s except the Pan American t r a c t 
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w i l l q u a l i f y f o r i n c l u s i o n i n the o r i g i n a l u n i t area and t h i s , 

of course, would give us a nice workable u n i t area. 

Q W i l l the committment of the t r a c t s as you have 

o u t l i n e d them give P h i l l i p s Petroleum Company as operator 

e f f e c t i v e c o n t r o l of the pressure maintenance program t h a t i s 

proposed f o r the u n i t ? 

A Yes, s i r , i t w i l l . 

O Now, i n t h a t connection, v/ould you discuss b r i e f l y 

j u s t what i s proposed by P h i l l i p s Petroleum Company? 

A We plan a pressure maintenance t h a t w i l l be r e i n j e c t | o n 

of produced gas. Of course, there i s gas produced w i t h the 

o i l throughout the u n i t area. This gas w i l l be c o l l e c t e d as 

i t i s now, sent through a gasoline p l a n t f o r e x t r a c t i o n of 

l i q u i d s contained i n the p l a n t , then a l l the gas produced 

or 70% of a l l the gas produced from the e n t i r e u n i t area w i l l 

be r e i n j e c t e d through two i n j e c t i o n w e l l s i n i t i a l l y . 

Q This w i l l be f u r t h e r discussed by another witness, 

w i l l i t not? 

A Yes, s i r , i n d e t a i l . 

Q Now, i n your o p i n i o n the u n i t i z a t i o n i s necessary i n 

order t o r e a l i z e the b e n e f i t s of the pressure maintenance 

program? 

A Yes, s i r , i t i s necessary. 

Q I s there any estimate as t o the i n i t i a l recovery t h a t 
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might be made? 

A Yes, s i r , i t i s estimated t h a t the u n i t i z e d pressure 

maintenance program w i l l r e s u l t i n the recovery of about 

10,000,000 b a r r e l s of o i l over and above t h a t which would be 

recovered by continued primary o p e r a t i o n . 

Q I n t h a t regard i t would r e s u l t i n a pre v e n t i o n of 

waste, i s t h a t your opinion? 

A Yes, s i r , i t i s . 

Q Did P h i l l i p s or the other operators consider any 

other a l t e r n a t i v e s t o the u n i t i z a t i o n of t h i s area? 

A Well, only t o the e x t e n t necessary t o compare them 

to the program which i s being recommended and one such other 

a l t e r n a t i v e might be pressure maintenance on a lease basis 

and t h a t a l t e r n a t i v e as w e l l as any others would c e r t a i n l y be 

inadequate as i n d i c a t e d by the p l a t h e r e t o f o r e marked E x h i b i t 

4. The Abo Reservoir i s long and narrow i n shape. There are 

f i f t e e n t r a c t s w i t h diverse ownership and the most e f f e c t i v e 

plan i n terms of conservation and waste prevention i s t o opera 

on a u n i t i z e d b a s i s . 

Q What are the plans f o r making the u n i t e f f e c t i v e ? 

A I f approval of the Commission and approval by the 

Commissioner of Public Lands can be obtained i n the next two 

or a t most, three weeks, i t i s planned t o make the u n i t 

e f f e c t i v e on February 1, 1967. 

te 



12 
PAGE A 

y o 
UJ rz 

z 25 

2 is 

< 3 • < 

*T CN 
CO — 

CM • © 
LO 

U l CN 

| z 

W) CSI • 
z S i -

o 2 » 
w) o ^ 
O » z 

Si 6 < 
• < 

Z • Z 

= o o 

^ LO U . 

O LO 
CN O 
i— CN 

Q Now, i n t h a t connection on Page 22 o f ' t h e former 

U n i t Agreement i t provides t h a t the e f f e c t i v e date s h a l l come 

on or before January 1, 1967 or the u n i t by i t s terms terminates 

Has anything been done i n t h i s regard? 

A Well, the Paragraph 2 2 to which you have r e f e r r e d , 

also s t a t e s t h a t i f 75% of the working i n t e r e s t ownership 

has approved and has voted t o extend the t e r m i n a t i o n date, i t 

can be extended f o r another s i x months. A b a l l o t has been 

taken, of course, over 8 5% of the working i n t e r e s t s have 

executed and about 83% have voted t o extend the t e r m i n a t i o n 

date f o r s i x months, so the t e r m i n a t i o n date has been extended 

t o July.L 1,19 67. 

Q Now, were E x h i b i t s 1 through 4 prepared by you or 

under your supervision? 

A Yes, s i r . 

MR. KELLAHIN: I would l i k e t o o f f e r E x h i b i t s 1." 

through 4 i n evidence. 

MR. NUTTER: E x h i b i t s 1 through 4 w i l l be admitted 

i n evidence. 

(Whereupon, Applicant's 
E x h i b i t s 1-4 admitted i n 
evidence.) 

MR. KELLAHIN: That's a l l I have on d i r e c t examination 

MR. NUTTER: Are there any questions of Mr. Kaufman? 

BY MR. NUTTER: 
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Q The blue acreage on your p l a t , E x h i b i t No. 4 apparently 

belongs t o the Vac-Edge U n i t . That's committed t o t h i s u n i t , 

i s t h a t c o r r e c t ? 

A Yes, s i r . 

Q This i s a case of two overlapping u n i t s then? 

A Yes, s i r , a p o r t i o n of the Vac-Edge U n i t i s included 

i n the Vacuum-Abo U n i t . 

Q Now as a r e s u l t , your E x h i b i t B t o the U n i t Agreement 

shows t h a t Tract 13 has ownership there of about seven d i f f e r e n t 

companies who are the owners, I guess, of the Vac-Edge Unit? 

A That's c o r r e c t . 

Q Then E x h i b i t No. 2 shows t h a t several of these 

companies have not committed t h e i r acreage. I s t h i s being 

handled on a u n i t basis or i n d i v i d u a l l y w i t h the various 

owners of the Vac-Edge Unit? 

A Well, there are two owners i n the Vac-Edge U n i t who 

have not signed the Vacuum-Abo U n i t Agreement. Those two 

are Tidewater O i l Company and Aztec O i l and Gas Company. 

Now, we plan t o b r i n g t h i s t r a c t and include i t i n the u n i t 

by indemnity from the signed owners i n the Vac-Edge Unit t o 

indemnify the other owners i n the Vacuum-Abo U n i t . We also 

plan t o maintain production separate and over Tidewater and 

Aztec, l e t them a t t h e i r o p t i o n , decide whether they wish t o 
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V) — — 

accept p r o d u c t i o n on a measured basis or a l l o c a t e d basis. 

Q Do you be l i e v e t h a t Tidewater and Aztec w i l l committ 

t h e i r i n t e r e s t s i n Tract T h i r t e e n t o the Abo U n i t Agreement? 

A I don't t h i n k they w i l l i n i t i a l l y , no, s i r . I t h i n k 

they w i l l a t some subsequent date. 

Q And the other two companies w i t h the a s t e r i s k s on 

Page 2 are Mobil and Pan American, you don't a n t i c i p a t e t h a t 

Pan American i s going t o come i n i n i t i a l l y ? 

A No, s i r , I do not. 

Q But you do expect Mobil t o be committed before too 

long? 

A Yes, s i r , before the e f f e c t i v e date. 

MR. NUTTER: Are there any other questions of Mr. 

Kaufman? You may be excused. 

(Witness excused) 

MR. KELLAHIN: I would l i k e t o c a l l Mr. Templeton, 

please. 

ELMER TEMPLETON, c a l l e d as a witness, having been f i r s t 

d u l y sworn on oath, was examined and t e s t i f i e d as f o l l o w s : 

DlRECT EXAMINATION 

BY MR. KELLAHIN: 

Q Would you s t a t e your name, please? 

A Elmer Templeton. 

Q By whom are you employed and i n what p o s i t i o n ? 



A I am employed by P h i l l i p s Petroleum Company and 1 

am p r e s e n t l y Associate Reservoir Engineer i n new recovery 

processes. 

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

Commission of New Mexico? 

A No, s i r , I have not. 

Q For the b e n e f i t of the Examiner, would you b r i e f l y 

o u t l i n e your education and experience as an engineer? 

A I graduated from M a r i e t t a College i n 1959 w i t h a 

B.S. Degree i n Petroleum and from Pennsylvania State i n 

1961 w i t h an M.S. i n Petroleum and Natural Gas Engineering. 

I went t o work f o r P h i l l i p s i n February of 1961 and was on 

a t r a i n i n g program there u n t i l September, and a t t h a t time 

I went t o work i n Midland, Texas as an a s s i s t a n t t o the 

D i v i s i o n Reservoir Engineer and I worked i n t h a t capacity 

both i n Midland and l a t e r i n Odessa when the o f f i c e was moved 

back t o Odessa u n t i l J u l y of 1965. At t h i s time I assumed my 

present job i n B a r t l e s v i l l e , working on new recovery processes 

MR. KELLAHIN: Are the witness's q u a l i f i c a t i o n s 

acceptable? 

MR. NUTTER: Yes, s i r , they are. 

Q (By Mr. K e l l a h i n ) Would you b r i e f l y o u t l i n e the 

work t h a t was done i n connection w i t h t h i s program i n s e t t i n g 

up the pressure maintenance program? 



A Well, an engineering committee f o r the Vacuum-Abo ; 
i 

Reef F i e l d was formed a t the f i r s t operators' meeting held 

on A p r i l 5, 1961, w i t h a r e p r e s e n t a t i v e of Standard of Texas 

as the chairman. A P h i l l i p s r e p r e s e n t a t i v e became chairman 

i n 1962 and the committee meeting on August 2, 19 63 reviewed 

the work t h a t had been done t o date and remained i n continuous 

session t h e r e a f t e r u n t i l the r e p o r t was completed i n August 

of 1964. A d d i t i o n a l sessions have been held t o update and 

review the work done t o t h a t time. During t h i s work session 

p e r i o d there were separate sessions f o r both geology and 

engineering where s p e c i a l i s t s i n both f i e l d s work independently. 

Q Generally, what i s the nature of the Vacuum-Abo Reef 

Pool? 

A The pool i s located about twenty miles northwest of 

Hobbs i n Lea County, c e n t r a l Lea County. The discovery w e l l 

completed October 17, 19 6 0 was the Standard of Texas Vac-Edge 

Number 2. The w e l l i n i t i a l l y p o t e n t i a l e d about 240 b a r r e l s 

of o i l per day w i t h no water. Most completions were e f f e c t e d 

by s e t t i n g f i v e and a h a l f inch casing through pay and p e r f o r a t i n 

A l l w e l l s were logged and most were given a small acid treatment. 

Q What i s the geology of the pool? 

A The r e s e r v o i r or pool i s a northeast-southwest t r e n d i n g 

t e e f - t y p e development grading i n thickness up t o 928 f e e t . 

I t ' s about a h a l f , t o mile and a h a l f wide and e i g h t 
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t o nine miles long. The ree f i s located on the northwest 

s h e l f of the Delaware Basin and i t ' s lower Leonard or Permian 

i n age. The reef graces from a clean buff--colored dolomite i n 

the top t o c r y s t a l i n e tan dolomite i n the base. The back 

reef i s ch a r a c t e r i z e d by green shales, and limestone. The for;, 

reef i s p r i m a r i l y gold sand and dark dolomite. I n our 

i n v e s t i g a t i o n we considered a small patch reef i n f r o n t 

of the main r e e f . I t consisted of two separate r e e f - t y p e 

lenses and was examined by us p r i m a r i l y t o determine t h a t 

separation e x i s t e d between the two r e s e r v o i r s and the 

patch r e e f i s a separate r e s e r v o i r . 

Q W i l l t h a t be shown on a l a t e r e x h i b i t ? 

A I b e l i e v e so. Other developments i n a s s o c i a t i o n w i t h 

our main r e e f body had been explored since there i s a small 

lens-type development t o the northeast and one t o the 

southwest, but these lenses are s i m i l a r to the one we 

examined and are separate from our main r e e f . 

Q Have you made any examination of the s t r u c t u r e and 

pay of the area? 

A Yes, s i r , i n the g e o l o g i c a l work sessions many 

cross sections were constructed t o a i d i n determining the 

geology of the r e e f and our E x h i b i t No. 5 presents a t y p i c a l 

cross s e c t i o n of the r e e f . This p a r t i c u l a r one was constructed 

t o show one of our proposed i n j e c t i o n w e l l s . I t presents the 
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r e e f . I t associated o v e r l y i n g and u n d e r l y i n g formations, 

presents an average o i l - w a t e r contact f i e l d - w i d e . Recognizing 

t h a t there were t h i n r e e f - t y p e s t r u c t u r e s i n a s s o c i a t i o n w i t h 

a r e e f a l development of t h i s s i z e t h a t would be near the main 

reef body t h a t would be penetrated by associated w e l l s . 

The committee d e f i n e d the contoured top of the re e f t h a t 

we worked w i t h as the f i r s t r e e f penetrated t h a t was near 

enough t o the massive reef body and of s u f f i c i e n t thickness 

to be i n communication w i t h the massive r e e f . This contoured 

top i s presented as our E x h i b i t 6 and shows the contoured 

top of the main r e e f body. 

Q The e x h i b i t also shows the small lens developments 

o f f s e t t i n g the main f e e f ? 

A That's c o r r e c t . 

Q To which you r e f e r r e d a w h i l e ago? 

A Yes, s i r , but the contours f o r t h i s small r e e f 

were deleted from t h i s . Our recommendations as a committee 

excluded t h i s small r e e f - t y p e lens i n the f r o n t and f o r the 

purpose of our r e p o r t we del e t e d these contours. 

Q What de t e r m i n a t i o n d i d you make as t o the o i l - w a t e r 

contact? 

A The o i l - w a t e r contact i n the r e s e r v o i r , p r i m a r i l y due 

to poor d i s t r i b u t i o n and v a r i a t i o n i n p e r m e a b i l i t y , was 

somewhat e r r a t i c and the committee concluded t h a t a field-wdde 



average o i l - w a t e r contact, t h a t the date of discovery was 

about minus 5070 f o r the t r u e contact d i d vary from w e l l to 

w e l l , we concluded t h a t no f r e e gas s a t u r a t i o n e x i s t e d i n the 

r e s e r v o i r a t discovery and i n determining net pay we found 

some inconsistency i n the t o o l s a v a i l a b l e i n t h a t the 

d i f f e r e n t logs used d i d not always agree i n the i n t e r p r e t a t i o n 

of net pay and f o r t h i s reason we constructed a gross reef 

isopac. This was used by the committee as a rough check 

f o r a f i e l d - w i d e estimate of the volume of the r e s e r v o i r . 

Q I s t h a t your E x h i b i t No. 7? 

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

Q That shows the cross r e e f isopac t h a t was used? 

A That's c o r r e c t . 

Q On t h i s basis you determined the r e s e r v o i r volume? 

A Yes, s i r , t h i s was a rough check. 

Q Now, were any core analyses a v a i l a b l e ? 

A Yes, s i r , t h i s p a r t i c u l a r r e s e r v o i r or pool was 

cored q u i t e a good deal and 2,726.8 f e e t of core was a v a i l a b l e 

t o be analyzed by the committee and a considerable amount of 

time was devoted t o t h i s data. I t was processed and bracketed 

by a computer program. The p r i n t out and analysis showed the 

p e r m e a b i l i t y d i s t r i b u t i o n i n t h i s p a r t i c u l a r r e s e r v o i r t o be 

heterogenous, but the committee concluded t h a t the r e s e r v o i r 

was homogeneous i n the degree of p e r m e a b i l i t y . The productive 
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reef has an average p e r m e a b i l i t y of about 13.8 m i l l i d a r c i e s 

and average p o r o s i t y of 4.69%. I n a d d i t i o n t o the r o u t i n e 

core a n a l y s i s s p e c i a l core analyses were a v a i l a b l e from 

fo u r w e l l s . There were s i x t e e n c a p i l l a r y pressure t e s t s which 

we used t o determine our conic water s a t u r a t i o n . There were 

t h i r t e e n KGK on data t e s t s from which our r e l a t i v e g a s - o i l 

p e r m e a b i l i t y was determined f o r use i n p r e d i c t i n g primary perf 

and second performance under gas i n j e c t i o n . I n a d d i t i o n t o 

these w a t e r - o i l r e l a t i v e p e r m e a b i l i t y data was a v a i l a b l e from 

twelve samples and the summary of t h i s was used i n our treatment 

of water i n j e c t i o n . 

Q Did you have any i n f o r m a t i o n on the r e s e r v o i r f l u i d 

c h a r a c t e r s t i e s ? 

A Yes', s i r , f l u i d analyses were a v a i l a b l e from two w e l l s , 

the Vac-Edge U n i t Number 2, the discovery w e l l was sampled 

very e a r l y i n the f i e l d ' s l i f e and i t was the o p i n i o n of the 

committee t h a t t h i s w e l l would have a more s t a b i l i z e d sample 

was c o l l e c t e d from t h i s w e l l since i t was taken while the w e l l 

was some s i x or seven hundred, pounds above the bubble p o i n t . 

A second sample was a v a i l a b l e from the Texas State AE Number 11 

but t h i s w e l l was completed and sample taken when the r e s e r v o i r 

was very near the bubble p o i n t and i t was concluded t h a t t h i s 

sample was not s t a b i l i z e d . The samples were s i m i l a r but the 

Texaco sample i n d i c a t e d i t was not q u i t e s t a b l e . The pressure 

ormance 



PAGE 2 1 

i n the r e s e r v o i r 3,230 pounds, bubble p o i n t 2,368 pounds, 

the r e s e r v o i r temperature 13 6 degrees Fahrenheit. The s o l u t i o n 

gas was 960 cubic f e e t per b a r r e l i n the i n i t i a l o i l form 

volume 3,201.49 5, 1.59 2 and besides the analyses of the sample 

r e f l e c t e d i n the Vac-Edge was used i n our engineering. 

Q Did you give the degree API of the f l u i d s or do you 

have i t ? 

A No, s i r , I don't have i t . I can get i t . I am. not 

r e a l sure? i t ' s close t o f o r t y . 

Q Do you have any i n f o r m a t i o n now on the r e s e r v o i r 

performance? 

A Well, the performance a t the time the committee was 

i n v e s t i g a t i n g the r e s e r v o i r , a t the t i n e our f i n d i n g s were 

published was r e l a t e d p r i m a r i l y t o development since we were 

i n i t i a t i n g our study and making i t very e a r l y i n the r e s e r v o i r ' 

l i f e we d i d n o t i c e an abnormally .low-pressure decline r a t e f o r 

a r e s e r v o i r producing above the s a t u r a t i o n pressure. We 

i n t e r p r e t e d t h i s as i n d i c a t i v e of unknown volume of water 

i n f l u x . 

n I s t h i s shown on your E x h i b i t Fo. ?, or i s t h a t l a t e r 

pressure d e c l i n e curve? 

A I have an E x h i b i t No. 8 t h a t I intended t o submit 

a l i t t l e l a t e r . 

Q Go r i g h t ahead w i t h your testimony then. 
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A This water production has been observed since the 

e a r l i e s t completions. I t occurs predominantly i n the four 

r e e f w e l l s along the leading edge of the r e e t . At the time 

of our studies r e e f data was not a v a i l a b l e t o determine the 

magnitude of water i n f l u x . We were d e a l i n g w i t h f l u i d 

expansion and r e l a t i v e l y small amount of the f i e l d ' s u l t i m a t e 

recovery. The pressure continues t o d e c l i n e , however, i n 

the r e s e r v o i r p r e s e n t l y , showing t h a t the i n f l u x has been 

inadequate t o maintain pressure and production t o date has 

been p r i m a r i l y from f l u i d expansion and s o l u t i o n gas d r i v e 

and not from water i n f l u x . Water i n f l u x has probably been 

the r e s u l t of an expansion of f i n i t e water body through 

r e s t r i c t e d p e r m e a b i l i t y . 

Q Now, you made a c a l c u l a t i o n of the o r i g i n a l o i l i n 

place i n t h i s r e s e r v o i r ? 

A Yes, s i r , we c a l c u l a t e d an o r i g i n a l o i l i n place 

i n the u n i t area of 138,000,000 stock tank b a r r e l s . This 

was checked w i t h our gross r e e f isopac. However, we recognizee! 

t h a t a m a t e r i a l balance was a rough two above the bubble 

p o i n t because of the water i n f l u x and we are using a product 

of very l a r g e production f i g u r e s and have a small f l u i d 

expansion f i g u r e s . Our only check was the gross r e e f volume. 

Q What was your p r e d i c t e d primary performance and 

how was i t determined? 
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A We p r e d i c t e d primary performance using the g a s - o i l 

r e l a t i v e p e r m e a b i l i t y data and checked w i t h a few p o i n t s i n 

the f i e l d and u t i l i z e d the technique of Tarner t o p r e d i c t 

u l t i m a t e primary recovery i n the u n i t area of 23.4 m i l l i o n 

stock tank b a r r e l s . 

Q What techniques d i d your committee consider f o r the 

increase of the recovery from t h i s r e s e r v o i r through pressure 

maintenance? 

A I n our engineering work we analyzed three possible 

pressure maintenance techniques. These measure the water 

i n j e c t i o n and gas i n j e c t i o n . Gas i n j e c t i o n v/as the most 

a t t r a c t i v e of the three techniques and involved the l e a s t 

r i s k . The Tarner technique was used i n our gas i n j e c t i o n 

e v a l u a t i o n . The gas i n j e c t i o n was the most a t t r a c t i v e even 

though the Tarner technique does not consider such plus 

f a c t o r s as g r a v i t y , segregation, gas cap e f f e c t s and f r o n t a l 

displacement. I n our treatment of gas i n j e c t i o n we assumed 

t h a t a l l our gas a v a i l a b l e from produced gas was r e i n t r o d u c e d 

i n t o the r e s e r v o i r , 70% f i g u r e t h a t we a r r i v e d a t was 

obtained by e s t i m a t i n g t h a t 25% of the produced gas volume 

would be withdrawn a t the p l a n t as l i q u i d s and f i v e per cent 

would be u t i l i z e d as f u e l i n the operation of the u n i t . Thus, 

70% of the volume of produced gas f o r i n j e c t i o n , the optimum 

performance achieved when the 70% of the produced gas i s 
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i n j e c t e d and t h i s 70% w i l l not maintain pressure or increase 

pressure but r e t a r d s the r a t e of d e c l i n e . This r e s u l t s i n 

the recovery of 38.8 m i l l i o n stock tank b a r r e l s of o i l or 

10.4 m i l l i o n stock tank b a r r e l s of o i l t h a t would not be 

recovered by primary d e p l e t i o n and i t includes the p o s s i b i l i t y 

of c o n v e r t i n g the i n j e c t i o n system t o m i s s i b l e displacement 

l a t e r i f a gas cap i s formed. 

Q On the basis of the studies t h a t you have made and th£ 

studies made by the committee as discussed by you, what 

conclusions do you make? 

A The committee concluded t h a t the u l t i m a t e primary 

recovery on a continued primary d e p l e t i o n w i t h i n the u n i t 

area would be 20.6% of the o r i g i n a l i n place. We conclude 

t h a t water i n f l u x would cause some a d d i t i o n a l o i l t o be 

produced even under primary d e p l e t i o n . We concluded t h a t any 

u n i t i z e d pressure maintenance p r o j e c t would recover more 

o i l than primary d e p l e t i o n . We conclude t h a t many of the 

co n d i t i o n s and t h a t gas i n j e c t i o n i s the recommended pressure 

maintenance. 

Q What recommendations do you make t o t h i s Commission 

a t t h i s time? 

A The engineering committee recommended f i r s t t h a t bottom 

pressure surveys be conducted each March and September so 

t h a t the most e f f i c i e n t method of operating t h i s f i e l d can 
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be determined and the r e s e r v o i r performance analyzed 

p e r i o d i c a l l y i n the f u t u r e . Second, t h a t the Vacuum-Abo 

Reef Pool be u n i t i z e d and t h i r d , t h a t c r e s t a l gas i n j e c t i o n 

be i n i t i a t e d and performance analyzed f o r possible a p p l i c a t i o n 

l a t e r of m i s s i b l e displacement. 

Q Mr. Templetom, you are f a m i l i a r w i t h the proposed 

u n i t area, are you not? 

A Yes, s i r . 

Q This proposed u n i t area does not encompass the e n t i r e 

pool or source of supply, does i t ? 

A No, s i r . 

Q Have you made any observations as t o the pressure 

performance of the proposed u n i t area as compared t o the 

remainder of the r e s e r v o i r ? 

A Yes, s i r . 

Q I s t h a t your E x h i b i t No. 8? 

A Yes, s i r . 

(Whereupon, Applicant's 
E x h i b i t No. 8 marked f o r 
i d e n t i f i c a t i o n . ) 

Q Would you discuss E x h i b i t No. 8, please? 

A Well, t h i s presents the pressure time performance 

of the e n t i r e Vacuum-Abo Reef Pool and i t breaks the pressure 

performance i n t o two groups. One, here designated as blue, 

i s the group of p r o p e r t i e s w i t h i n the proposed u n i t area and 
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the second, which i s the l i t t l e squares connected by the 

s o l i d dark l i n e s , presents the pressure-time performance of the 

group of p r o p e r t i e s i n s i d e the pool but outside the proposed 

u n i t area. This demonstrates t h a t the proposed u n i t area 

has been op e r a t i n g a t approximately 200 pounds higher than the 

r e s t of the f i e l d , t h a t the pressure d e c l i n e versus time has 

been about the same i n both areas except t h a t there i s a 20 0 

pound pressure d i f f e r e n t i a l and t h a t pressure d i f f e r e n t i a l 

e x i s t e d today. There i s an apparent f l a t t e n i n g i n a pressure-

time r e l a t i o n s h i p i n both these areas. This i s the r e s u l t 

of not surveying low-pressure w e l l s along the back side of 

the re e f where, f o r reasons e i t h e r of a r t i f i c i a l l i f t 

equipment or i n a b i l i t y t o make up l o s t allowable d u r i n g the 

survey these w e l l s aren't surveyed, No pressure i s taken and 

thus, the f i e l d - w i d e average, which i s the blue l i n e i n the 

u n i t area, does not include these low-pressure w e l l s and gives 

a misleading average r e s e r v o i r pressure. Now, the red l i n e 

i s w e l l s w i t h i n the u n i t area t h a t have been surveyed every 

time a survey was run since they v/ere completed. For instance, 

the l a s t 2.30 and 31 w e l l s were surveyed then these w e l l s , ; t h e 

pressure on these w e l l s was used i n every p o i n t preceding t h a t . 

This l i n e i s presented t o show t h a t the r e s e r v o i r pressure i s 

s t i l l d e c l i n i n g although the apparent f l a t t e n i n g here would 

i n d i c a t e t h a t perhaps i t was not f l a t t e n i n g as a r e s u l t of not 
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surveying the low-pressure w e l l s every time and the red l i n e 

i s to demonstrate t h a t the r e s e r v o i r pressure i s d e c l i n i n g . 

Q From the dashed l i n e f o r both areas are the predicte d 

pressure h i s t o r i e s under primary operations and w i t h present 

all o w a b l e , i s t h a t c o r r e c t ? 

A Yes, s i r . 

Q When the Vacuum-Abo U n i t becomes e f f e c t i v e c e r t a i n 

operations are i m p l i e d which w i l l tend t o maintain pressure 

or s t a t e d another way, probably r e t a r d the pressure d e c l i n e , 

i s t h i s the proposal? 

A That i s r i g h t . 

Q By way of review, what operations are implied? 

A We are going t o r e t u r n approximately 70% of the produce 

gas t o the r e s e r v o i r . 

Q What w i l l happen t o the gas o f f of i t ? 

A The r a t e of pressure d e c l i n e w i l l decrease. 

Q W i l l the d i f f e r e n t i a l between the p r o p e r t i e s i n the 

u n i t area and outside the u n i t area change? 

A Yes, s i r , w i t h the decrease i n the r a t e of pressure 

d e c l i n e f o r the p r o p e r t i e s i n the. u n i t area and the same r a t e 

f o r the p r o p e r t i e s outside the d i f f e r e n t i a l between the area 

and the remainder of the pool w i l l increase. 

Q What would be the r e s u l t of t h i s d i f f e r e n t i a l i n 

pressure? 
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A The obvious r e s u l t of a pressure d i f f e r e n t i a l i s 

f l u i d movement and w i t h an increase of f l u i d d i f f e r e n t i a l , 

increased movement of f l u i d w i l l occur. 

Q As I understand your answer, then you are saying t h a t 

gas and i n j e c t i o n i n the u n i t area w i l l increase the pressure 

d i f f e r e n t i a l and t h a t area outside the area which w i l l e s t a b l i s 

c o n d i t i o n s favorable t o increased drainage from the u n i t area 

to the outside area? 

A Yes, s i r . 

Q That r e s u l t s , i n your o p i n i o n , i n drainage? 

A Yes, s i r . 

Q And the drainage v/ould be increased? 

A Yes, s i r . 

Q I s there any way t o prevent t h i s drainage or prevent 

the establishment of these c o n d i t i o n s t h a t might be conducive 

t o drainage? 

A Yes, s i r . 

Q How would you do that ? 

A Well, i n order t o maintain the present pressure 

d i f f e r e n t i a l between the proposed u n i t area and p r o p e r t i e s 

outside the proposed u n i t area the net l i q u i d withdrawal from 

the u n i t area would have t o remain constant since 70% of the 

gas produced w i l l be returned t o the r e s e r v o i r . I t would 

be necessary t o withdraw a l i q u i d volume equivalent t o the 
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A The obvious r e s u l t of a pressure d i f f e r e n t i a l i s 

f l u i d movement and w i t h an increase of f l u i d d i f f e r e n t i a l , 

increased movement of f l u i d w i l l occur. 

Q As I understand your answer, then you are saying t h a t 

gas and i n j e c t i o n i n the u n i t area w i l l increase the pressure 

d i f f e r e n t i a l and t h a t area outside the area which w i l l e s t a b l i s h 

c o n d i t i o n s favorable t o increased drainage from the u n i t area 

to the outside area? 

A Yes, s i r . 

Q That r e s u l t s , i n your o p i n i o n , i n drainage? 

A Yes, s i r . 

Q And the drainage would be increased? 

A Yes, s i r . 

Q I s there any way to prevent t h i s drainage or prevent 

the establishment of these c o n d i t i o n s t h a t might be conducive 

t o drainage? 

A Yes, s i r . 

Q How would you do that ? 

A Well, i n order t o maintain the present pressure 

d i f f e r e n t i a l between the proposed u n i t area and p r o p e r t i e s 

outside the proposed u n i t area the net l i q u i d withdrawal from 

the u n i t area would have t o remain constant since 70% of the 

gas produced w i l l be returned t o the r e s e r v o i r . I t would 

be necessary t o withdraw a l i q u i d volume equivalent t o the 



volume o f the gas being r e i n j e c t e d . Therefore, the only 

r e a l s o l u t i o n t o the problem would be an increase i n the 

o i l producing r a t e i n s i d e the u n i t area. 

Q And t h a t would have t o be i n s t i t u t e d once gas i n j e c t i o n 

has s t a r t e d . W i l l i t have an adverse e f f e c t t o the non-unit 

wells? 

A I f the increased allowable i n s i d e the u n i t area 

i s i n l i n e w i t h the amount of gas i n j e c t i o n and the 

pressure d i f f e r e n t i a l between the u n i t area and the p r o p e r t i e s 

outside the u n i t area maintains the same there would be no 

change, no, s i r . 

(Whereupon, Applicant's 
E x h i b i t No. 9 marked f o r 
i d e n t i f i c a t i o n ) 

Q Now, r e f e r r i n g t o what has been marked as E x h i b i t 9, 

would you i d e n t i f y t h a t e x h i b i t ? 

A Well, t h i s i s the basic data. Here the c i r c l e s 

and the squares i s the same pressure time i n f o r m a t i o n 

presented i n E x h i b i t 8. The c i r c l e s i n t h i s case present 

the pressure time performance of the group of p r o p e r t i e s inside 

the proposed u n i t area and the squares present the same i n f o r m a t i o n 

f o r the remainder of the p r o p e r t i e s i n the pool. What I have 

done here i s show the pr o j e c t e d pressure time r e l a t i o n s h i p 

f o r the two groups of p r o p e r t i e s under continued primary 

d e p l e t i o n i f allowables and withdrawal rates remain the same 
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and on the pressure time r e l a t i o n s h i p f o r the p r o p e r t i e s 

w i t h i n the u n i t area I have superimposed the p r e d i c t e d 

pressure time performance as p r e d i c t e d by the Tarner technique 

f o r v a r y i n g producing r a t e s . The uppermost of the three 

superimposed curves shows the pressure time r e l a t i o n s h i p 

f o r the u n i t area assuming t h a t a top allowable i s maintained 

and 70% o f the produced gas i s r e i n j e c t e d as residue and 

t h i s shows t h a t the pressure d i f f e r e n t i a l between the u n i t 

area and the r e s t of the f i e l d w i l l be increased. The 

second of the superimposed curves shows the case w i t h 7 0% 

x e i n j e c t i o n and 125% top al l o w a b l e . Now, t h i s demonstrates 

t h a t the pressure d i f f e r e n t i a l i s not q u i t e as great as i t 

would have been w i t h top allowable and the lower of the 

three superimposed curves shows the case of 70% r e i n j e c t i o n 

and 150% top allo w a b l e . This case shows a pressure performance 

h i s t o r y s i m i l a r ' t o primary d e p l e t i o n and a pressure d i f f e r e n t i a ! , 

between the u n i t area and the p r o p e r t i e s outside the u n i t 

area t h a t i s s i m i l a r t o t h a t under primary d e p l e t i o n . 

Q A c t u a l l y , the performance i s very c l o s e l y approximate 

to primary performance, i s t h a t c o r r e c t , on 150% allowables? 

A Yes, s i r . This shows t h a t i f 70% of the produced 

gas i s returned to the r e s e r v o i r and the u n i t area produces 

a t 150% of top allowable and the pressure time performance 

w i l l very c l o s e l y approximate performance under continued 
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primary d e p l e t i o n and between the p r o p e r t i e s outside the 

u n i t area would be about the same as i t would have been under 

continued primary d e p l e t i o n . Thus, the r e i n j e c t i o n of the 

70% of the produced gas i s a conservation measure t h a t w i l l 

r e s u l t i n the recovery of about 10,000,000 stock tank 

b a r r e l s of o i l t h a t otherwise would not be recovered and 

j u s t i f i e s , I t h i n k , an a d d i t i o n a l a llowable, not only from 

an engineering standpoint, but from an economic standpoint. 

Q I n order t o operate the proposed u n i t and pressure 

maintenance p r o j e c t from an engineering standpoint i s i t 

your o p i n i o n t h a t an increase i n the allowable i s necessary? 

A To prevent drainage? 

Q For the e f f i c i e n t o p e r a t i o n of the pressure 

maintenance p r o j e c t , you consider i t necessary? 

A Yes, s i r . 

Q To t h a t e x t e n t , would t h a t prevent waste? 

A Yes, s i r . 

Q Again t h i s E x h i b i t shows a f l a t t e n e d p o r t i o n of the 

What i s your explanation of that? 

A At the top? 

Q Yes, s i r . 

A This i s the period of top a l l o w a b l e . This i s the 

period o f top producing allowable f o r the area. 

Q There i s a p o r t i o n of the area outside the u n i t area 



PAGE 32 

showing a f l a t t e n e d p a r t o f the curve? 

A This i s the same f l a t t e n i n g t h a t I explained i n my 

E x h i b i t A which was the r e s u l t of not i n c l u d i n g low pressure 

w e l l s i n the most recent pressure surveys. 

Q To t h a t e x t e n t the curve would be misleading and you 

have p r o j e c t e d the t r u e measure d e c l i n e as you i n t e r p r e t e d 

t h a t ? 

A Yes, s i r . 

Q Were E x h i b i t s 5 through 9 prepared by you or under 

your supervision? 

A Yes, s i r . 

MR. KELLAHIN: I would l i k e t o o f f e r E x h i b i t s 5 

through 9. 

MR. NUTTER: E x h i b i t s 5 through 9 w i l l be admitted 

i n evidence. 

(Whereupon, Applicant's 
E x h i b i t s 5 J9 admitted i n 
evidence.) 

MR. KELLAHIN: That's a l l . 

MR. NUTTER: Are there any questions of Mr. Templeton 

BY MR. NUTTER: 

Q Mr. Templeton/ studying your E x h i b i t No. 6 which i s 

the contour of the Abo Reef Pool and c o r r e l a t i n g t h a t w i t h 

E x h i b i t No. 4 which i s the boundary of the u n i t area, i t would 

appear t h a t the u n i t area as shown on E x h i b i t 4 i s not the samb 



as the proposed u n i t boundary which i s shown on E x h i b i t No. 

6. I suppose t h a t t h i s E x h i b i t 6 dates back t o some 

p r e l i m i n a r y studies t h a t were made long ago when you were 

f i r s t t h i n k i n g of u n i t i z i n g the e n t i r e pool, i s t h a t c o r r e c t ? 

A E x h i b i t 6 was taken from the engineering r e p o r t t h a t 

the committee submitted t o the operators i n August of 19 6 4 

and was submitted j u s t t o show the engineering committee's 

conclusions and ana l y s i s of the r e s e r v o i r . 

Q At t h a t time the proposed u n i t area would encompass 

the e n t i r e pool? 

A At t h a t time we included what we f e l t were too 

possible u n i t areas. One was the main Abo Reef Pool and we, 

f o r purposes of in f o r m i n g our operators even showed a small 

u n i t . 

Q This patch r e e f , i s t h a t what i s sometimes r e f e r r e d 

t o as Abo D e t r i t u s . 

A Yes, s i r , t h i s i s an example. 

Q Taking E x h i b i t No. 6 and lo o k i n g a t the a c t u a l u n i t 

boundary, the f u r t h e r e s t west t h a t the u n i t boundary goes i s 

to Section Five, i s t h a t c o r r e c t ? 

A Yes, s i r , between Sections Five and Six. 

Q And between Seven and Eight? 

A Yes, s i r . 

Q And t h i s area -.- I have drawn a red l i n e here cn my 
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e x h i b i t — then the area t o the l e f t of t h a t red l i n e would 

be the area which i s some 20 0 pounds lower i n pressure than 

the area t o the r i g h t ? 

A Yes, s i r . 

Q To what do you a t t r i b u t e t h i s pressure d i f f e r e n t i a l 

a t t h i s time? 

A Well, the engineering committee recognized t h a t the arjea 

to the l e f t of your red l i n e was not as high q u a l i t y a reservoir 

as the remainder and t h i s i s not s u r p r i s i n g t o me as an 

engineer since I pe r s o n a l l y don't t h i n k there i s the volume 

of o i l i n place per acre f o o t . I t h i n k probably t h a t area i s 

a l i t t l e more depleted than the proposed u n i t area. 

Q A c t u a l l y , r e f e r r i n g to your E x h i b i t 7, there i s more 

gross r e e f there i n t h a t west end than there i s i n the 

northeast end, i s there not? 

A This i s one of the reasons we went t o a gross r a t h e r 

than a net. We couldn't determine net and t h i s i s why I say i j : 

was a rough check. Some of the performance out here was due 

to t h i n g s perhaps other than r e e f . This was an igneous 

i n t r u s i v e i n Section Twelve t h a t caused q u i t e a b i t of 

t h i c k e n i n g and we recognized t h a t there v/as more gross reef 

here but i t was meaningless as f a r as net pay and o i l i n place, 

Q So as f a r as the gross pay i s concerned, there may 

be more o f i t , but the net o i l i s less out there i n the west 
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end? 

A Yes, s i r . 

Q And withdrawals have been approximately the same per 

w e l l w i t h the r e s u l t t h a t the pressure has declined more i n 

the west end. O r i g i n a l pressures were the same i n both areas, 

weren't they? 

A Right, t h i s s e c t i o n was developed l a t e r than the 

proposed u n i t area and they encountered pressure very nearly 

the same or w i t h i n 100 pounds, but because of less o i l i n 

place the area has depleted f a s t e r . We went t o some lenths 

t o e x p l a i n t o the operators t h a t gross reef was very misleading 

w i t h regards t o o i l i n place. 

Q The operators t o the west were members of t h i s 

o r i g i n a l engineering committee? 

A Yes, s i r . 

Q They were a f f o r d e d the o p p o r t u n i t y t o go i n t o t h i s 

Abo Unit? 

A Yes, s i r . 

Q Do you know i f they have any plans f o r pressure? 

A At one time they came t o myself as the expediter of 

t h i s engineering work and gathered up t h a t p o r t i o n of the 

engineering data t h a t applied t o t h e i r p r o p e r t i e s and were 

making motions toward engineering work i n t h a t area, but at 

t h i s time I know o f no work being done. 
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Q You haven't gotten i n t o the w e l l s t h a t would be used 

f o r gas i n j e c t i o n w e l l s . I suppose the t h i r d witness w i l l go 

i n t o those? 

A Yes, s i r . 

Q You have vaguely r e f e r r e d t o allowables, top a l l o w a b l 

125%, 150%, w i l l t h i s other witness also go i n t o these things? 

A Yes, s i r . 

MR. NUTTER: I b e l i e v e t h a t ' s a l l . Are there other 

questions of Mr. Templeton? He may be excused. 

(Witness excused) 

MR. KELLAHIN: I c a l l Mr. Jukes. 

R.H. JUKES, c a l l e d as a witness, having been f i r s t 

d u ly sworn on oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q Would you s t a t e your name, please? 

A My name i s R.H. Jukes. 

Q By whom are you employed and i n what p o s i t i o n ? 

A I am employed by P h i l l i p s Petroleum Company as a 

Reservoir Engineer and U n i t i z a t i o n Supervisor. 

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

Commission, Mr. Jukes? 

A No, s i r , I have not. 

Q For the b e n e f i t of the Examiner, would you o u t l i n e 



your education and experience as an engineer? 

A I received a B.S. Degree i n Petroleum Engineering 

from the U n i v e r s i t y of Kansas i n 1952. A f t e r two years i n 

the s e r v i c e , I went back to work f o r P h i l l i p s and du r i n g the 

past twelve, t h i r t e e n years have held various engineering 

assignments i n various areas of the company's operations. 

MR. KELLAHIN: Are the witness's q u a l i f i c a t i o n s 

acceptable? 

MR. NUTTER: Yes, they are. 

Q (By Mr. K e l l a h i n ) Are you f a m i l i a r w i t h the 

proposed pressure maintenance program of P h i l l i p s Petroleum 

Company i n the Vacuum-Abo Unit? 

A Yes, s i r , I am. 

Q Have you done any work on t h i s y o u r s e l f ? 

A Yes, s i r , I have. 

Q What are you requ e s t i n g p r e s e n t l y of a pressure 

maintenance program? 

A We are reque s t i n g approval to conduct pressure 

maintenance operations by the i n j e c t i o n of gas i n t o the 

Abo Reef Pool. 

(Whereupon, Applicant's 
E x h i b i t 10 marked f o r 
i d e n t i f i c a t i o n ) 

Q Now, r e f e r r i n g t o what has been marked as E x h i b i t 

No. 10, would you i d e n t i f y t h a t e x h i b i t , please? 
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A E x h i b i t 10 i s an area map and i t shews the proposed 

u n i t boundary of the Vacuum-Abo U n i t i n a heavy dark l i n e . I t 

shows a l l w e l l s completed w i t h i n the proposed u n i t area and 

w i t h i n approximately two miles of the u n i t boundary and i t 

has the completions o f these w e l l s noted by symbols which 

are located i n the lower r i g h t - h a n d corner of the e x h i b i t . 

Q What do you propose t o do i n the way o f i n i t i a t i n g 

t h i s pressure maintenance program? 

A We are requesting approval a t t h i s time to convert 

two w e l l s t o gas i n j e c t i o n o perations. The two we l l s being 

the Standard of Texas Vac-Edge U n i t Well Number 11 and the 

Sh e l l State Teles Well Number 6. These w e l l s are shown 

on E x h i b i t 10 w i t h l a r g e c i r c l e s . 

Q Now, you w i l l propose to convert a d d i t i o n a l w e l l s 

as the p r o j e c t progresses, w i l l you not? 

A Yes, s i r . As a matter of f a c t , we are requesting 

through a d m i n i s t r a t i v e a c t i o n by the Commission to convert 

f u t u r e w e l l s t o gas i n j e c t i o n along the c r e s t of t h i s 

r e s e r v o i r . The t e n t a t i v e s e l e c t i o n of the f u t u r e i n j e c t i o n 

w e l l s i s shown by the t r i a n g u l a r symbols on E x h i b i t No. 10. 

Q You do ask f o r a d m i n i s t r a t i v e procedure f o r the 

conversion of these wells? 

A Yes, s i r . 

Q Have you prepared schematic diagrams of the proposed 
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i n j e c t i o n wells? 

A Yes, I have. 

Q That would be E x h i b i t s Numbers 11 and 12, i s t h a t 

c o r r e c t ? 

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

(Whereupon, Applicant's 
E x h i b i t s 11 and 12 marked f o r 
i d e n t i f i c a t i o n . ) 

Q Would you discuss what i s shown on those two e x h i b i t s ? 

A A l l r i g h t , s i r . E x h i b i t No. 11 i s a schematic 

diagram of the Standard of Texas Vac-Edge U n i t Well Number 

11, which i s located 1,650 f e e t from the n o r t h l i n e , 1,9 80 

f e e t from the west l i n e of Section Four, Township 18 South, 

Range 35 East, Lea County, New Mexico. This schematic shows 

t h a t the surface pipe which i s t h i r t e e n and three eighths 

was set a t 305 f e e t and cemented w i t h 375 sacks of cement 

which c i r c u l a t e d cement t o the surface; shows the intermediate 

s t r i n g of casing which i s e i g h t and f i v e eighths set a t 

3,244 f e e t cemented w i t h 640 sacks o f cement which was also 

c i r c u l a t e d t o the surface. I t shows t h a t the f i v e and a h a l f 

inch o i l s t r i n g was set a t 9,100 f e e t and cemented w i t h 

a t o t a l o f 679 sacks of cement and the c a l c u l a t e d top of t h i s 

cement behind the o i l s t r i n g i s a t 3,2 40 f e e t . This 

schematic f u r t h e r shows t h a t when the w e l l i s converted t o 

i n j e c t i o n , there w i l l be an i n j e c t i o n s t r i n g of t u b i n g which 
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w i l l be landed a t approximately 8,310 f e e t i n a permanent 

type packer which w i l l be set a t approximately 8,300 f e e t . 

Now, on the l e f t - h a n d side of the e x h i b i t we have shown what 

are t e n t a t i v e p e r f o r a t e d i n t e r v a l s f o r the i n j e c t i o n of gas. 

I want t o emphasize t h a t these are very t e n t a t i v e . Our plan 

here i s t o put t h i s gas i n the immediate top of t h i s r e s e r v o i r 

and through p e r f o r a t i n g and then producing and i n j e c t i n g we arti 

going t o attempt t o open up the very minimum amount of formation 

t h a t i s necessary t o get the desired amount of gas i n t o the 

ground. I t w i l l be a balance between i n j e c t i o n pressures, amoi|mt 

of p e r f o r a t i o n s , and the number of w e l l s . We w i l l t r y t o 

optimize, using these three v a r i a b l e s . 

MR. NUTTER: I presume t h i s w e l l i s already completed 

and i t has p e r f o r a t i o n s other than these which w i l l be 

squeezed and then reperforated? 

A Yes, s i r , t h i s w e l l i s located on the cross s e c t i o n 

which was E x h i b i t 5 and I b e l i e v e the present completion 

i n t e r v a l i s shown on t h a t e x h i b i t . The next e x h i b i t , No. 12, 

i s a schematic on the S h e l l O i l Company State T Number 6 Well 

which i s t o be the other i n i t i a l i n j e c t i o n w e l l . This w e l l 

i s l o c a t e d 330 f e e t from the south l i n e , 660 f e e t from 

the east l i n e o f Section 33, Township 17 South, Range 35 East, 

Lea County, New Mexico. This e x h i b i t shows t h a t the t h i r t e e n 

and three eighths surface pipe was set a t 29 7 f e e t cemented 
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v/ith 275 sacks of cement which put the cement back t o the surfape 

The i n t e r m e d i a t e s t r i n g of e i g h t and f i v e eighths was set at 

3,13 3 f e e t and cemented w i t h 1,0 50 sacks of cement which 

also c i r c u l a t e d t o the surface. The o i l s t r i n g which i s f i v e 

and a h a l f inch casing, was set a t 909 f e e t and cemented w i t h 

525 sacks of cement and by temperature survey the top of the 

cement behind the o i l s t r i n g was recognized t o be a t 3,575 

f e e t . Again on the l e f t - h a n d side of the e x h i b i t we have 

shown some t e n t a t i v e p e r f o r a t e d i n t e r v a l s which w i l l be us.ed 

f o r i n j e c t i o n of gas, but again I want t o p o i n t out t h a t these 

are only t e n t a t i v e . 

Q A l l r i g h t . Completion of the other proposed i n j e c t i o n 

w e l l s compare w i t h the schematics you have shown on E x h i b i t 11 

and 12? 

A Yes, they would be s i m i l a r . We would plan, of course, 

as i s r e q u i r e d to f u r n i s h s i m i l a r e x h i b i t s upon request. 

Q Were logs o f the two w e l l s shown on E x h i b i t s 11 and 

12 f u r n i s h e d t o the Commission? 

A Yes, s i r , they were. 

MR. KELLAHIN: Does the Examiner desire any a d d i t i o n a l 

logs? 

MR. NUTTER: That's f i n e . 

Q (By Mr. K e l l a h i n ) Now, what i s the source of the 

gas t h a t w i l l be i n j e c t e d i n t h i s pressure maintenance program? 
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A The source o f the gas w i l l be residue gas from the 

P h i l l i p s League gasoline p l a n t which i s located j u s t n o r t h 

of the proposed u n i t area. We propose t o i n j e c t t h i s gas, 

which a t the c u r r e n t production r a t e , would amount t o approxima 

s i x t o seven m i l l i o n cubic f e e t per day a t a maximum pressure 

of approximately 3,000 pounds. 

Q Now, i n order t o e f f i c i e n t l y operate the proposed 

p r o j e c t w i l l you need s p e c i a l r u l e s f o r the u n i t area? 

A Yes, s i r . 

Q What do you proposed i n t h a t connection? 

A We are requesting permission t o t r a n s f e r top 

allowable from w e l l s converted t o gas i n j e c t i o n . We are 

also r e q u e s t i n g permission t o shut i n w e l l s f o r e f f i c i e n c y 

of o p e r a t i o n and t o t r a n s f e r top allowable from these w e l l s 

a l s o . And we are requesting, of course, t o assign these 

t r a n s f e r r e d allowables to other w e l l s i n the u n i t area. We 

are re q u e s t i n g a bonus allowable when gas i n j e c t i o n operations 

are s t a r t e d equal t o approximately t w e n t y - f i v e per cent of top 

allowable f o r the u n i t area when 70% of the t o t a l produced 

gas i s i n j e c t e d . I f the i n j e c t i o n r a t e drops below t h i s 

amount/ we would expect and suggest t h a t the allowable bonus 

be reduced p r o p o r t i o n a t e l y . 

(Whereupon, Applicant's 
E x h i b i t 13 marked f o r 
i d e n t i f i c a t i o n . ) 



Q Now, r e f e r r i n g t o what has been marked E x h i b i t No. 

13, would you i d e n t i f y t h a t e x h i b i t ? 

A Yes. This i s merely a p l o t of per cent of produced 

gas r e i n j e c t e d p l o t t e d against bonus allowable expressed as 

a per cent of top allowable and t h i s would show t h a t when we 

are i n j e c t i n g 70% o f produced gas the bonus allowable would 

be t w e n t y - f i v e per cent of top. I f f o r some reason, the 

i n j e c t i o n r a t e dropped t o t h i r t y per cent of the produced 

gas the bonus allowable would amount t o approximately eleven 

per cent o f top al l o w a b l e . We f u r t h e r reguest t h a t a gas 

bank be e s t a b l i s h e d f o r the purpose of using i n j e c t e d gas 

as a means o f e l i m i n a t i n g or reducing a t l e a s t , f u t u r e gas-

o i l r a t i o p e n a l t i e s . 

Q Are you f a m i l i a r w i t h other or s i m i l a r orders t h a t 

have been entered by t h i s committee t h a t have been entered 

i n r e l a t i o n t o GOR pen a l t i e s ? 

A Yes, s i r . 

Q Something s i m i l a r i n other f i e l d s ? 

A Yes, s i r , I t h i n k t h a t x^ould be s a t i s f a c t o r y . 

Q You heard Mr. Templeton's testimony i n regard to 

pressure maintenance by gas i n j e c t i o n versus the per cent of 

allowable t o be assigned t o the w e l l s , d i d you not? 

A Yes, s i r . 

Q Did you r e c a l l t h a t h i s testimony would seem to 
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i n d i c a t e t h a t production a t the r a t e of 150% would nearly 

p a r a l l e l primary production i f you are i n j e c t i n g gas a t the 

r a t e of 70%? 

A Yes, t h a t i s c o r r e c t . 

Q But you are not proposing 150% allowable? 

A ' No, s i r . 

Q Why i s that? 

A Well, f i r s t of a l l , I doubt t h a t the u n i t area would 

be capable of producing a t t h a t r a t e f o r a very long period 

of time and secondly t w e n t y - f i v e per cent i s a r e a l i s t i c 

f i g u r e which w i l l , although not keep the pressure d i f f e r e n t i a l 

p a r a l l e l c o nsidering the area i n s i d e and o u t s i d e , i t w i l l 

approximate i t . 

Q A c t u a l l y , i t could r e s u l t i n some s l i g h t increase 

i n the pressure? 

A As a matter of f a c t , t h a t i s a p r e d i c t i o n , yes, s i r . 

Q Under those circumstances, w i l l the u n i t area be 

protected from drainage? 

A Yes, s i r , i t w i l l t o a reasonable degree. 

Q Now, what are you recommending w i t h respect to 

maximum permissible p r o d u c t i o n from w e l l s o f f s e t t i n g non-unit 

t r a c t s ? 

A I am recommending t h a t w e l l s o f f s e t t i n g non-unit 

t r a c t s be pe r m i t t e d t o produce no more than 200% of top 
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a l l o w a b l e . 

O Now, what i s your reason f o r t h a t recommendation? 

A Well, t h i s a f f o r d s an o p p o r t u n i t y f o r the u n i t t o 

capture o i l t h a t might migrate o f f the u n i t premises. 

Q This would p r o t e c t the u n i t against drainage? 

A Yes, s i r , i t would. 

Q At the same time, would i t permit you to impair the 

c o r r e l a t i v e r i g h t s of the o f f s e t operators? 

A No, s i r , i n my o p i n i o n , i t would not. 

Q I n connection w i t h your recommendations, Mr. 

Jukes, you are, are you not, asking f o r r u l e s which are 

somewhat d i f f e r e n t from those t h a t have been adopted i n 

other pressure maintenance p r o j e c t s ? 

A Yes, s i r , they are. 

Q How do you j u s t i f y t h i s ? 

A Well, there are several reasons. F i r s t of a l l , I 

t h i n k i t should be recognized t h a t we are de a l i n g w i t h a long 

narrow r e s e r v o i r here and secondly, we should recognize 

t h a t only a p o r t i o n o f the pool i s going t o be u n i t i z e d 

a t t h i s time and subjected t o pressure maintenance operations. 

Another f a c t o r f o r c o n s i d e r a t i o n i s t h a t when we are i n j e c t i n g 

s i x t o seven m i l l i o n cubic f e e t of gas per day t h i s v/ould be 

eq u i v a l e n t t o i n j e c t i o n approximately 5,000 b a r r e l s of water 

a day i n terms of r e s e r v o i r volume eq u i v a l e n t s , i t would be 
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possible under a disperse — i t would be probable, I would 

say, under disperse water i n j e c t i o n program t h a t you would 

convert approximately e i g h t or ten w e l l s t o water i n j e c t i o n 

t o achieve t h i s r a t e o f i n j e c t i o n . Converting t h i s many w e l l s 

t o i n j e c t i o n , i t would be p o s s i b l e t o q u a l i f y a p r o j e c t area 

which would approximate the size o f the proposed u n i t area i n 

t h i s case. 

Q I n your o p i n i o n , w i l l approval of the U n i t Agreement 

and the pressure maintenance program as proposed by P h i l l i p s 

r e s u l t i n the production of o i l t h a t would not otherwise 

be recovered? 

A Yes, s i r . 

Q W i l l t h a t prevent waste? 

A Yes, s i r , i t w i l l . 

Q W i l l the c o r r e l a t i v e r i g h t s of a l l the operators 

and o f f s e t operators be protected? 

A I n my o p i n i o n , they w i l l , yes, s i r . 

Q I s there any necessity f o r prompt approval of t h i s 

p r o j e c t ? 

A Yes, s i r , there i s . 

Q Would you s t a t e the reasons? 

A Several reasons. Of course, f i r s t and foremost 

i s f o r reasons o f conservation. The pressure i s c o n t i n u i n g 

t o d e c l i n e and the e a r l i e r you s t a r t i t the more o i l you 
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w i l l recover. Secondly, many o f the items o f equipment 

t h a t w i l l be r e q u i r e d i n t h i s o p e r a t i o n are becoming 

extremely hard t o acquire. The d e l i v e r y dates are long and 

we are most anxious t o get t h i s equipment on order. 

Q Were E x h i b i t s 10 through 13 i n c l u s i v e prepared by 

you or under your supervision? 

A Yes, s i r , they were. 

MR. KELLAHIN: At t h i s time, I o f f e r E x h i b i t s 10 

through 13. I be l i e v e I o f f e r e d 1 through 9 already, but 

i f I d i d n ' t I w i l l o f f e r them a t t h i s time. 

MR. NUTTER: They have been entered. E x h i b i t s 10 

through 13 w i l l be admitted i n evidence. 

(Whereupon, Applicant's 
E x h i b i t s 10-13 admitted 
i n evidence) 

MR. KELLAHIN: That's a l l I have on d i r e c t 

examination. I would l i k e t o s t a t e t h a t we have a copy of 

a l e t t e r from Mr. Frank I r b y , O f f i c e of the State Engineer, 

dated December 23, 1966, s t a t i n g he has no o b j e c t i o n t o 

the proposed pressure maintenance p r o j e c t i o n as o u t l i n e d . 

MR. NUTTER: We have a s i m i l a r l e t t e r , Mr. K e l l a h i n . 

MR. KELLAHIN: That's a l l we have on d i r e c t examination. 

MR. NUTTER: Are there any questions of Mr. Jukes? 

BY MR. NUTTER: 

Q How many w e l l s are i n t h i s u n i t area? 
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A Seventy-four w e l l s are i n t h i s u n i t area. 

Q How much gas are those seventy-four w e l l s making a t tl j e 

present time? 

A Approximately nine and a h a l f m i l l i o n cubic f e e t of 

gas per day. 

Q I b e l i e v e you st a t e d t h a t your plan would be to 

i n j e c t between s i x and seven m i l l i o n ? 

A That would be the maximum i n j e c t i o n r a t e because 

t h a t represents approximately a l l the residue gas a t t r i b u t a b l e 

to the gas produced a t t h i s time. 

Q That's the maximum t h a t you would have w i t h these 

two immediate i n j e c t i o n wells? 

A Yes, s i r , and there i s a good p o s s i b i l i t y t h a t i t 

won't reach t h a t p o i n t . 

Q What i s the trend of the GOR's a t the present time, 

up? 

A S l i g h t l y up, yes, s i r . The present g a s - o i l r a t i o 

I b e l i e v e , i s about 950 t o 1,000 cubic f e e t per b a r r e l . 

Q That's the average? 

A Yes, s i r . 

Q Your u l t i m a t e plan c a l l s f o r seven i n j e c t i o n wells? 

A Yes, s i r . 

Q Do y o u 4 t h i n k when you hnve got seven i n j e c t i o n w e l l s 

you would be averaging three to three and. a h a l f m i l l i o n cubic 
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A That's k i n d of a d i f f i c u l t question t o answer. We 

could be averaging t h a t much, yes, s i r . 

Q They w i l l be put on as the Ĉ OR's go up? 

A That's c o r r e c t . Like I said before, f i r s t of a l l , 

our d e s i r e here i s t o create a gas cap and t o have t h i s gas 

cap expand u n i f o r m l y downward through the r e s e r v o i r and we 

are going t o put as many of these seven w e l l s on i n j e c t i o n 

as we need t o t o accomplish t h i s purpose, a t the same time, 

attempt t o keep the gas i n j e c t e d i n the immedate top of the 

r e e f . 

Q W i l l the amount of gas t h a t i s i n j e c t e d ever include 

gas other than the gas which i s produced? 

A I t ' s not p r e s e n t l y contemplated. However, as the 

previous witness t e s t i f i e d , we are going t o continue l o o k i n g 

a t other means o f improving the recovery from t h i s r e s e r v o i r . 

Q Now, your proposed r u l e s f o r t h i s p r o j e c t would 

permit the t r a n s f e r o f top allowable from these two i n j e c t i o n 

w e l l s and l a t e r on from the other f i v e ? 

A Yes, s i r . 

Q Top allowable t o producing w e l l s . I t would also 

permit you t o shut i n c e r t a i n w e l l s from time to time t o 

o b t a i n an e f f i c i e n t p a t t e r n , I presume, i f you had gas 

chaneling i n t o a w e l l , you would want to shut t h a t w e l l in? 



PAGE 50 

A Yes, s i r . 

Q And t r a n s f e r top allowable from t h a t w ell? 

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

Q You would also request t h a t a bonus allowable be 

a f f o r d e d the p r o j e c t i n accordance w i t h the curve shown on 

E x h i b i t 13 so t h a t when 70% of the t o t a l produced gas i s 

r e i n j e c t e d , 25% of top allov/able would be assigned t o the 

u n i t above and beyond the r e g u l a r allowable? 

A That i s c o r r e c t , the maximum of t h a t amount, yes, 

s i r . 

Q Mr. Jukes, t h i s p a r t i c u l a r phase Of the proposed 

r u l e s comes as something of a s u r p r i s e to me. I don't 

t h i n k t h a t the n o t i c e of the hearing expressly s t a t e s t h a t 

there i s a request f o r any a d d i t i o n a l allowable above and 

beyond the r e g u l a r a l l o w a b l e . As a matter of f a c t , the 

a p p l i c a t i o n f o r t h i s p r o j e c t reguests or states as f o l l o w s : 

"Item No. Four: I t i s requested t h a t p r o j e c t r u l e s be 

e s t a b l i s h e d f o r the pressure maintenance p r o j e c t which should 

include assignment of an allowable as provided by the 

Commission's r u l e s and r e g u l a t i o n s . " Now, I am aware t h a t 

the r u l e s f o r pressure maintenance p r o j e c t s i n the Rule Book 

states t h a t each pressure maintenance p r o j e c t would receive 

an allowable i n accordance w i t h --

A 701, yes, s i r . 
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MR. NUTTER: An i n d i v i d u a l allowable t o be determined 

* / l CN 

a f t e r n o t i c e and hearing — 

MR. KELLAHIN: That i s c o r r e c t . 

MR. NUTTER: — For pressure maintenance p r o j e c t , 

p r o j e c t area and the allowable formula f o r any pressure 

maintenance p r o j e c t s h a l l be f i x e d by the Commission on an 

i n d i v i d u a l basis a f t e r n o t i c e and hearing. Do you t h i n k , Mr. 

K e l l a h i n , t h a t t h i s n o t i c e should have included some s p e c i f i c 

mention of a bonus allowable? 

MR. KELLAHIN: I don't t h i n k i t should. I t h i n k t h a t 

i n my o p i n i o n , t h a t the A p p l i c a n t f u r t h e r seeks s p e c i a l r u l e s 

t o govern reading of said pressure maintenance p r o j e c t would 

be adequate t o give n o t i c e t h a t we are asking r u l e s as 

provided under 701 which would c e r t a i n l y include assignment 

of a l l o w a b l e . We d i d ask f o r assignment of allowable under 

the p r o v i s i o n s of the r u l e . 

MR. NUTTER: The witness d i d t e s t i f y t h a t t h i s 

p a r t i c u l a r phase of these r u l e s i s d i f f e r e n t from any other 

pressure maintenance p r o j e c t o f f e r e d by the Commission. 

MR. KELLAHIN: I t h i n k t h i s i s probably t r u e , but 

I don't t h i n k t h i s would be m a t e r i a l t o the question of n o t i c e . 

MR. NUTTER: I am wondering i f the o f f s e t operators 

to the west here are aware of t h i s 12 5% bonus request? 

MR. KELLAHIN: I don't t h i n k a l l of them were, c e r t a i n 
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not u n t i l yesterday. 

A I t h i n k some of those operators are present i n t h i s 

hearing, Mr. N u t t e r . 

MR. KELLAHIN: Tidewater i s present here i n the 

hearing room. They can say whether they are av/are of i t . 

MR. NUTTER: They are one o f the o f f s e t operators? 

A Yes, s i r . 

Q Which o f f s e t s a n o n - u n i t i z e d w e l l t o 200% of top 

allowable? 

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

Q There would be no l i m i t a t i o n on the amount of o i l t h a t 

could be produced from any i n t e r i o r w e ll? 

A That's c o r r e c t . 

Q What i s top allowable f o r t h i s pool? 

A For December top allowable was 156 b a r r e l s per day. 

Q I n other words, --

MR. KELLAHIN: I f the Examiner please, I t h i n k there 

i s one phase of t h i s perhaps we should give a l i t t l e 

c l a r i f i c a t i o n t o and t h i s p e r t a i n s to the Vac-Edge U n i t . What 

p r o v i s i o n are you going t o make f o r the handling of allowables 

f o r the w e l l s t h a t are i n the Vac-Edge Unit? 

A Recognizing t h a t there i s an unsigned -- two unsigned 

working i n t e r e s t s i n the Vac-Edge U n i t and recognizing t h a t 

one of the proposed i n j e c t i o n w e l l s i s located on the Vac-Edge 
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U n i t , what we propose to do, f i r s t of a l l , we w i l l make every 

e f f o r t 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 . We propose t h a t any 

t r a n s f e r r e d allowables or bonus allowables earned on the Vac-

Edge U n i t w i l l be u t i l i z e d on the Vac-Edge Unit up t o the a b i l i t y 

of t h a t t r a c t t o u t i l i z e such allowables. Any excess would 

be t r a n s f e r r e d outside of the Vac-Edge U n i t . That treatment 

l i k e w i s e would apply t o the need f o r GOR p e n a l t i e s . We would 

use i n j e c t e d gas t o the Vac-Edge Unit up t o the need of t h a t 

and use the balance --

MR. NUTTER: You would t r e a t the acreaae i n the 

Vac-Edge U n i t as a lease of i t s own w i t h i n t h i s u n i t ? 

A That's c o r r e c t . 

Q (By Mr. Nutter) As f a r as t r a n s f e r a b l e allowables --

A Up t o the l i m i t of t h a t t r a c t to u t i l i z e . 

Q I f the t r a c t couldn't u t i l i z e i t a l l , what would 

you do w i t h the excess? 

A We would use i t on the other w e l l s i n the r e s t of 

the u n i t area. 

Q I f my a r i t h m e t i c i s r i g h t here, you have aot seventy-

four w e l l s and top allowable i s 156. Assuming t h a t a l l w e l l s 

could make the top al l o w a b l e , you would have something l i k e 

11,000 b a r r e l s of allowable? 

A That i s about r i g h t , yes, s i r . 

Q And 25% excess would be p r e t t y close t o 3,000 b a r r e l s 
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here today? 

A Over 2,500 a day, yes, s i r . 

Q I s t h i s u n i t a t the present time, capable of making 

14,000 b a r r e l s per day? 

A Under the present c o n d i t i o n s my op i n i o n i s no, s i r , 

they are not. We contemplate some remedial work on the w e l l s , 

p o s s i b l e the i n s t a l l a t i o n of some l i f t equipment which would 

increase the p r o d u c t i v i t y b ut based, i f you are asking t h i s 

c u r r e n t , today, I would say i t would not be able to produce tha-; 

much o i l today. 

Q Do you expect t h a t the producing capacity of the w e l l 

w i l l increase when you s t a r t producing gas? 

A Just because of i n j e c t i n g gas some w e l l s w i l l 

experience an increase i n production, but since we are not 

going t o increase the weighted average pressure i n the r e s e r v o i r 

there w i l l not be a general increase i n p r o d u c t i v i t y r e s e r v o i r -

wise due t o gas i n j e c t i o n per se. 

Q I n d i v i d u a l w e l l s o f f s e t t i n g the i n j e c t i o n w e l l s 

would have a temporary response? 

A Yes, t h a t undoubtedly w i l l occur. 

Q O v e r a l l , no increase? 

A There should not be an increase due t o gas i n j e c t i o n 

per se, no, s i r . 

MR. NUTTER: We w i l l take a f i f t e e n minute recess. 
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(Recess) 

MR. NUTTER: Hearing w i l l come t o order. Are there 

any f u r t h e r questions of the witness? 

MR. KELLAHIN: I t h i n k one question you asked the 

witness c a l l s f o r a l i t t l e c l a r i f i c a t i o n i n regard to.the 

p e r f o r a t i o n s on the w e l l . Would you e x p l a i n that? 

A R e f e r r i n g t o E x h i b i t No. 5, Mr. Examiner, I be l i e v e 

you made the statement t h a t the red shows the present 

completion i n t e r v a l and t h a t i s i n c o r r e c t . The black below 

the red bridge i s the present i n t e r v a l i n t h i s w e l l . 

MR. NUTTER: The red i s the area of the t e n t a t i v e 

i n j e c t i o n ? 

A Yes, s i r . 

MR. NUTTER: Are there any f u r t h e r questions of 

the witness? He may be excused. Do you have anything f u r t h e r 

i n t h i s case? 

(Witness excused) 

MR. KELLAHIN: I would l i k e t o make a very b r i e f 

statement. I f the Examiner please, reference has been made to 

what we probably mistakenly c a l l e d a bonus allowable which, 

I t h i n k , adds a l i t t l e b i t of confusion t o the s i t u a t i o n . 

Personally, I f e e l t h a t the bonus of an allowable i s something 

of a misnomer and I t h i n k we should look a t i t i n t h i s fashion: 

P h i l l i p s Petroleum Company as u n i t operator and those 
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p a r t i c i p a t i n g i n the u n i t are agreeing t o take a l l of the 

produced gas from the Vacuum-Abo Pool and t h a t p o r t i o n they 

are o p e r a t i n g and a f t e r processing, r e i n j e c t the gas as a 

conservation measure f o r the production of a d d i t i o n a l o i l . 

Those who are not p a r t i c i p a t i n g i n the u n i t are i n an area i n 

which there already e x i s t s a pressure d i f f e r e n t i a l . They are 

not proposing t o r e i n j e c t any gas. They are marketing t h e i r 

gas, we assume. I am c e r t a i n t h a t under the Commission's 

r u l e s they are not f i r i n g i t , so under those circumstances we 

f e e l t h a t an i n c e n t i v e allowable or p r o t e c t i o n allowable would 

probably be a b e t t e r name f o r i t should be granted to the 

operator as a means of c o n t r o l i n g pressure which e x i s t s 

w i t h i n the u n i t area. We f e e l t h a t the testimony and the 

e x h i b i t s t h a t have been o f f e r e d here today show t h a t i f we 

are going t o maintain the pressures a t approximately the l e v e l 

of primary production, we would have t o have an allowable 

of 150%. Admittedly, the w e l l s won't make 150% and we don't 

t h i n k t h i s would be a proper f i g u r e . We propose 125%, a t l e a s t , 

a t the i n i t i a l stages of the op e r a t i o n because a s l i g h t r i s e 

i n the pressures i n the r e s e r v o i r , which would i n t u r n , i n 

crease the pressure d i f f e r e n t i a l between the u n i t area and 

o f f s e t t i n g area t h i s p r o t e c t i o n i s needed as a means to 

p r o t e c t the u n i t and c e r t a i n l y I t h i n k the u n i t i s e n t i t l e d 

t o some c o n s i d e r a t i o n f o r the conservation work they are doing 



i n performing t h i s s e r v i c e , t h i s conservation program. I 

t h i n k our testimony and e x h i b i t s f u r t h e r show t h a t i f we i n j e c t 

less than the 70% figure,.we are t a l k i n g about 70% being a l l 

of the gas t h a t we a n t i c i p a t e can be recovered, i f we i n j e c t 

less than t h a t 70% f i g u r e , the r e s u l t w i l l be a re d u c t i o n 

i n the u l t i m a t e recovery of o i l and t h a t would c e r t a i n l y 

c o n s t i t u t e waste, so we f e e l t h a t combining the two, l o o k i n g 

a t the two f a c t o r s , the u l t i m a t e recovery, the gr e a t e s t 

u l t i m a t e possible recovery, and p r o t e c t i o n of the u n i t against 

drainage the 125% f i g u r e i s f u l l y j u s t i f i e d . I n a d d i t i o n 

t o t h a t , we t h i n k t h a t the a d d i t i o n a l allowable w i l l prove 

to be an i n c e n t i v e outside the u n i t e i t h e r t o j o i n the u n i t 

or s e t up t h e i r own pressure maintenance program w i t h r e s u l t a n t 

saving i n o i l production i n the State of New Mexico and we 

t h i n k t h i s i s a s u b s t a n t i a l f a c t o r t h a t should be considered 

a l s o . 

MR. NUTTER: Thank you. 

MR. KELLAHIN: I would l i k e t o also add t h a t Standard 

of Texas which i s the operator of the Vac-Edge U n i t i s i n 

support of the proposals t h a t have been made by P h i l l i p s 

Petroleum Company. 

MR. NUTTER: Does anyone else have anything t o o f f e r 

i n these cases? 

MR. HATCH: I have telegrams from Aztec O i l and Gas, 
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from S k e l l y O i l Company and from S h e l l O i l Company i n support 

of the Applicant's request i n both cases, 3508 and 3509. 

MR. NUTTER: Thank you, Mr. Hatch. Anyone else? 

We w i l l take these cases under advisement. 
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I , KAY EMBREE, Court Reporter, do hereby c e r t i f y that 

the foregoing and attached t r a n s c r i p t of proceedings before the 

New Mexico O i l Conservation Commission Examiner at Santa Fe, 

New Mexico, i s a true and correct record to the best of my 

knowledge, s k i l l and a b i l i t y . 

(24- /t^vzloii'fj 
/ C o u r t R e p o r t e r 

— t o 

I do hereby c e r t i f y that t i * 1 8 

b*njM by .te#oft / g ^ E « - " / 

New 
i f f c w G l i Cotiaervatioh Cojarjiiseioi: 


