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STATE OF NEW MEXICO 
OIL CONSERVATION COMMISSION 

IN THE MATTER OF: 
THE HEARING CALLED BY THE 
OIL CONSERVATION COMMISSION 
TO CONSIDER: 

APPLICATION OF AVON ENERGY 
CORPORATION FOR AMENDMENT OF 
DIVISION ORDER NOS. R-3185, R-3185-A 
AND R-3528 TO EXPAND THE VERTICAL 
LIMITS AND TO ESTABLISH AN INJECTION 
PRESSURE LIMITATION FOR THE 
TURNER "B" LEASE WATERFLOOD PROJECT, 
EDDY COUNTY, NEW MEXICO. 

Case No. 10290 

REPORTER'S TRANSCRIPT OF PROCEEDINGS 

DIVISION HEARING 

BEFORE: DAVID R. 

August 
8:41 

Santa Fe, 

CATANACH, Examiner 

8, 1991 
a . m. 

New Mexico 

T h i s m a t t e r came on f o r h e a r i n g b e f o r e t h e O i l 
C o n s e r v a t i o n D i v i s i o n on August 8, 1991, a t 8:41 a.m. 
a t t h e con f e r e n c e room, S t a t e Land O f f i c e B u i l d i n g , 310 Old 
Santa Fe T r a i l , Santa Fe, New Mexico, b e f o r e Susan G. 
Ptacek, C e r t i f i e d Court Reporter f o r t h e S t a t e o f New 
Mexico. 

FOR: OIL CONSERVATION BY: SUSAN G. PTACEK 
DIVISION C e r t i f i e d Court R e p o r t e r 

CSR No. 124 
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I N D E X 
August 8, 1991 
Commissioner Hearing 
Case No. 10290 

APPEARANCES 

AVON WITNESSES: 
PERRY HUGHES 

D i r e c t Examination by Mr. K e l l a h i n 
E x a m i n a t i o n by Mr. Catanach 

REPORTER'S CERTIFICATE 

* * * 
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A P P E A R A N C E S 

FOR THE DIVISION ROBERT G. STOVALL, ESQ. 
General Counsel 
O i l C o n s e r v a t i o n Commission 
S t a t e Land O f f i c e B u i l d i n g 
310 Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

FOR AVON ENERGY 
CORPORATION: 

KELLAHIN, KELLAHIN & AUBREY 
A t t o r n e y s a t Law 
BY: W. THOMAS KELLAHIN, ESQ 
117 N. Guadalupe 
Santa Fe, New Mexico 87501 

* * * 
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MR. CATANACH: At t h i s t i m e we w i l l c a l l Case 10290. 

MR. STOVALL: A p p l i c a t i o n o f Avon Energy C o r p o r a t i o n 

f o r amendment of D i v i s i o n Order Nos. R-3185, R-3185-A and 

R-3528 t o expand t h e v e r t i c a l l i m i t s and t o e s t a b l i s h an 

i n j e c t i o n p r e s s u r e l i m i t a t i o n f o r t h e Turner "B" Lease 

W a t e r f l o o d P r o j e c t , Eddy County, New Mexico. 

MR. CATANACH: Appearances i n t h i s case? 

MR. RICHARDSON: Mr. Examiner, I'm Tom K e l l a h i n o f t h e 

Santa Fe law f i r m of K e l l a h i n , K e l l a h i n & Aubrey, a p p e a r i n g 

on b e h a l f of t h e a p p l i c a n t ; and I have one w i t n e s s t o be 

sworn. 

MR. CATANACH: Any o t h e r appearances? W i l l t h e 

w i t n e s s p l e a s e s t a n d and be sworn i n ? 

MR. KELLAHIN: Mr. Examiner, our p r e h e a r i n g s t a t e m e n t s 

i n d i c a t e t h a t Mr. Roy W i l l i a m s o n would have been our 

e n g i n e e r i n g w i t n e s s . He had a f a m i l y problem he had t o 

a t t e n d t o , and he l e f t l a s t n i g h t . I would l i k e t o 

s u b s t i t u t e Mr. P e r r y Hughes as my e x p e r t w i t n e s s . 

Mr. Hughes i s a p e t r o l e u m e n g i n e e r . He's been i n t i m a t e l y 

i n v o l v e d w i t h t h i s p r o j e c t f o r Avon Energy C o r p o r a t i o n , and 

w i t h your p e r m i s s i o n I would l i k e t o s u b s t i t u t e him a t t h i s 

t i m e . 

MR. CATANACH: A b s o l u t e l y . 

MR. RICHARDSON: I n a d d i t i o n , l e t me hand you, 

Mr. Examiner, t h e copy of t h e a p p l i c a t i o n t h a t we f i l e d i n 
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t h i s case, because I t h i n k i t might p r o v i d e a q u i c k 

r e f e r e n c e t o r e f r e s h your r e c o l l e c t i o n o f what Avon i s 

se e k i n g t o accomplish. T h i s i s p a r t o f an o l d w a t e r f l o o d 

p r o j e c t t h a t d e a l t w i t h t h e Turner "B" l e a s e . The Turner 

"B" l e a s e has been d i v i d e d i n t o two areas t h a t we're g o i n g 

t o t a l k about. The o r i g i n a l p r o j e c t area was approved i n 

'67 by t h e O i l C o n s e r v a t i o n D i v i s i o n f o r f l o o d i n g i n t o t h e 

Grayburg and San Andres f o r m a t i o n s w i t h o u t a s u r f a c e 

p r e s s u r e l i m i t a t i o n . I t p r e d a t e s t h e underground i n j e c t i o n 

c o n t r o l r e g u l a t i o n s . 

There was -- and I can g i v e you a copy o f t h a t 

now -- t h e o r i g i n a l o r d e r t h a t approved t h e f l o o d i s our 

3185. A t t a c h e d t o t h a t o r d e r i s an amendment or a 

c o r r e c t i o n o f t h e unorthodox w e l l l o c a t i o n s . T h e r e a f t e r i n 

'68 t h e r e was an expansion o f t h i s Turner "B" l e a s e f l o o d 

t o what we've c h a r a c t e r i z e d as t h e expansion area. The 

expansion area d e a l s w i t h t h e f l o o d i n g o f t h e Premier 

member o f t h e Grayburg, and i t does so w i t h o u t a p r e s s u r e 

l i m i t a t i o n . That expansion o r d e r i s s e t f o r t h as 3528, and 

I've p r o v i d e d you w i t h a copy of t h a t o r d e r . 

What Avon i s seeking t o a c c o m p l i s h , w i t h t h e 

d i v i s i o n ' s a p p r o v a l , are two b a s i c t h i n g s : One i s t o 

i n c r e a s e t h e v e r t i c a l area exposed t o water f l o o d i n g , so 

t h a t i n t h e expansion area i t i s n o t s o l e l y l i m i t e d t o t h e 

Premier, b u t t h a t i t now a l s o i n c l u d e s t h e e n t i r e Grayburg 

HUNNICUTT REPORTING 
SUSAN G. PTACEK, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

6 

and San Andres f o r m a t i o n s of t h e -- t h e Grayburg Jackson 

p o o l . I n a d d i t i o n , we want a p p r o v a l t o i n j e c t w ater i n t o 

t h e i n j e c t i o n w e l l s a t a s u r f a c e p r e s s u r e l i m i t a t i o n of 450 

pounds above t h e sepa r a t e p r e s s u r e . As a d d i t i o n a l i t e m s , 

we would l i k e t o have an a d m i n i s t r a t i v e p r o c e d u r e by which 

we can ask f o r s e v e r a l t h i n g s ; one a d m i n i s t r a t i v e a p p r o v a l 

f o r t h e d r i l l i n g a t st a n d a r d and unorthodox l o c a t i o n s of 

t h e a d d i t i o n a l i n j e c t i o n w e l l s , p l u s a procedure 

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

becomes necessary over and above t h e c u r r e n t r e q u e s t . 

Mr. Hughes i s i n t i m a t e l y f a m i l i a r w i t h t h e 

Socorro p r o j e c t i n Keel-West, which i s j u s t t o t h e n o r t h of 

t h i s p r o j e c t , i n which t h e d i v i s i o n has p r e v i o u s l y approved 

a p r i o r a p p l i c a t i o n f o r Socorro i n which t h e y have a 

s i m i l a r 450-pound over t h e s t e p r a t e r a k e o v e r p r e s s u r e , and 

would l i k e t o demonstrate t o you t h e e n g i n e e r i n g reasons 

t h a t s u p p o r t h i s u l t i m a t e c o n c l u s i o n about t h e 

a p p r o p r i a t e n e s s of a p p l y i n g a step r a t e i n c r e a s e p r e s s u r e 

l i m i t a t i o n o f 450 pounds t o t h i s p r o j e c t . 

W i t h those p r e l i m i n a r y s t a t e m e n t s t h e n , I would 

l i k e t o go ahead and i n t r o d u c e Mr. Hughes and h i s 

t e s t i m o n y . 

PERRY HUGHES, 

t h e Witness h e r e i n , h a v i n g been f i r s t d u l y sworn, was 

examined and t e s t i f i e d as f o l l o w s : 
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EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Hughes, f o r t h e r e c o r d , would you p l e a s e 

s t a t e your name and occupation? 

A. My name i s Pe r r y Hughes. My address i s 707 

S h e l l Avenue, M i d l a n d , Texas. I'm an e n g i n e e r i n g 

c o n s u l t a n t , and I've worked w i t h t h i s p r o j e c t area f o r 

l i t t l e over t h r e e y e a r s . 

Q. On p r i o r occasions have you t e s t i f i e d b e f o r e t h e 

d i v i s i o n ? 

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

Q. Would you summarize f o r t h e examiner your 

e d u c a t i o n ? 

A. I'm a graduate o f West V i r g i n i a U n i v e r s i t y , 

p e t r o l e u m e n g i n e e r i n g , 1965; 26 years o f p e t r o l e u m 

e n g i n e e r i n g e x p e r i e n c e . 

Q. Summarize more s p e c i f i c a l l y your e n g i n e e r i n g 

e x p e r i e n c e w i t h r e g a r d s t o t h e Avon p r o j e c t , as w e l l as 

your f a m i l i a r i t y w i t h t h e Socorro p r o j e c t i n t h e Grayburg 

and San Andres w a t e r f l o o d s . 

A. Socorro, and what has become p a r t o f t h e i r 

p r o p e r t y o p e r a t e d by Avon, a c q u i r e d these p r o p e r t i e s about 

t h r e e y e a r s ago from Hondo O i l and Gas, and I have worked 

v e r y c l o s e l y w i t h t h e o p e r a t i o n s , t h e d r i l l i n g and 

p r o d u c t i o n and r e s e r v o i r e n g i n e e r i n g o f t h e s e p r o p e r t i e s 
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c o n t i n u o u s l y i n t h a t t i m e frame. 

Q. As p a r t o f your e n g i n e e r i n g work have you 

s p e c i f i c a l l y made a study of t h e p r e s s u r e s t h a t you're 

g o i n g t o r e q u i r e and need i n o r d e r t o make t h i s w a t e r f l o o d 

p r o j e c t and t h e Turner "B" lease a s u c c e s s f u l p r o j e c t ? 

A. Yes, s i r , I have. We -- when Socorro a c q u i r e d 

t h e p r o p e r t i e s , and t h e Keel-West f l o o d was i n s t i t u t e d , i t 

became v e r y obvious t h a t s i g n i f i c a n t l y h i g h i n j e c t i o n 

p r e s s u r e s would be r e q u i r e d t o move -- t o p u t wat e r i n t o 

t h e f o r m a t i o n s and t o move o i l t h r o u g h t h e f o r m a t i o n s , 

because o f t h e v e r y t y p e n a t u r e o f t h e Grayburg and San 

Andres h o r i z o n s . 

We s t u d i e d i n d e t a i l t h e Keel-West area and 

su b s e q u e n t l y t h e Turner "B" areas and have d e t e r m i n e d t h a t 

t h e y ' r e v e r y s i m i l a r . They're t h e same -- under t h e same 

g e o l o g i c c o n d i t i o n s , and we've a l s o s t u d i e d -- I ' v e a l s o 

s t u d i e d o t h e r f l o o d s i n t h e area, d a t i n g from t h e m i d d l e 

'60s, and have determined t h a t h i g h i n j e c t i o n p r e s s u r e s 

were r e q u i r e d i n those f l o o d s , and th o s e f l o o d s were 

s u c c e s s f u l and t h e r e has been no evidence of any m i g r a t i o n 

of i n j e c t e d f l u i d s o ut o f t h e o b j e c t i v e h o r i z o n s , b e i n g t h e 

Grayburg and San Andres i n t e r v a l s . 

Q. As a p e t r o l e u m engineer have you been a b l e t o 

develop what, i n your o p i n i o n , i s s u f f i c i e n t d a t a and 

i n f o r m a t i o n upon which t o f o r m u l a t e c o n c l u s i o n s and 
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o p i n i o n s c o n c e r n i n g t h e a p p r o p r i a t e l e v e l o f i n j e c t i o n 

p r e s s u r e s f o r these i n j e c t i o n w e l l s ? 

A. Yes, I have; and we have l o o k e d a t -- we have 

conducted s t e p - r a t e s f o r Socorro, and t h a t was p a r t o f our 

a p p l i c a t i o n and subsequent o r d e r i n June o f l a s t y e a r , 

which i n d i c a t e d h i g h p a r t i n g p r e s s u r e s . We have conducted 

s i m i l a r s t u d i e s and have determined t h a t h i g h e r p r e s s u r e s 

are r e q u i r e d . We have conducted s t e p r a t e s i n t h e area of 

i n t e r e s t here on t h e Turner "B" and w i l l p r e s e n t t h a t 

evidence t o you, and i t i s apparent t o Avon and t o me t h a t 

t h e h i g h e r i n j e c t i o n p r e s s u r e s w i l l be r e q u i r e d t o r e c o v e r 

s i g n i f i c a n t q u a n t i t i e s of t h e o i l t h a t remains i n t h e 

r e s e r v o i r . 

Q. I n a d d i t i o n , have you, Mr. Hughes, under your 

d i r e c t i o n and s u p e r v i s i o n caused t h e Commission Form C-108 

t o be completed, prepared and f i l e d w i t h t h e d i v i s i o n ? 

A. Yes, s i r , I have. 

MR. KELLAHIN: At t h i s t i m e , Mr. Examiner, we t e n d e r 

Mr. Hughes as an e x p e r t p e t r o l e u m e n g i n e e r . 

MR. CATANACH: He i s so q u a l i f i e d . 

Q. (By Mr. K e l l a h i n ) Mr. Hughes, l e t me ask you t o 

d i r e c t your a t t e n t i o n t o what we've marked as Avon E x h i b i t 

No. 1. On t h a t l o c a t o r map, i f you w i l l , t o r e f r e s h t h e 

examiner's r e c o l l e c t i o n , i d e n t i f y f o r us, f i r s t o f a t a l l , 

t h e T urner "B" w a t e r f l o o d p r o j e c t area. 
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A. That i s i n t h e lower r i g h t - h a n d p o r t i o n shown as 

-- p r i m a r i l y i n S e c t i o n 29, 17, 31. 

Q. And t h e r e i s a w h i t e l a b e l t h a t d i r e c t s your 

a t t e n t i o n t o t h a t area? 

A. Yes, s i r . 

Q. When we lo o k f o r t h e Socorro Keel-West 

w a t e r f l o o d , how do we f i n d t h a t ? 

A. Imm e d i a t e l y t o t h e n o r t h . 

Q. How i s t h a t i d e n t i f i e d ? 

A. As "Socorro Petroleum Keel-West Phase 1 

W a t e r f l o o d . " 

Q. You have a l s o shown two o t h e r areas t h a t you 

o u t l i n e d i n a green o u t l i n e . What's t h a t purpose? 

A. I n t h e middle o f t h e map i s an area o p e r a t e d by 

Devon E n g i n e e r i n g , which i s one of t h e -- which an 

a p p l i c a t i o n was made i n 1989 t o p r o v i d e f o r , and an o r d e r 

i s s u e d t o p r o v i d e f o r i n j e c t i o n a t 450 pounds above 

s t e p - r a t e g r a d i e n t s , and i n t h e lower l e f t - h a n d c o r n e r i s 

an Anadarko B a l l a r d U n i t , which Anadarko made a p p l i c a t i o n 

f o r and r e c e i v e d o r d e r i n 1988 t o i n j e c t a t 450 pounds 

above p a r t i n g p r e s s u r e . 

Q. L e t ' s t u r n now t o E x h i b i t No. 2. I d e n t i f y f o r 

me E x h i b i t No. 2. 

A. E x h i b i t No. 2 i s a lease map, which zeros i n on 

t h e Socorro and Avon acreage, t h e Socorro acreage b e i n g i n 
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t h e t o p h a l f o f t h e map, and t h e Avon acreage b e i n g down i n 

S e c t i o n s 20, 29 and 30. We a l s o i d e n t i f y a l i n e o f cr o s s 

s e c t i o n r u n n i n g n o r t h t o s o u t h , which w i l l show t h e 

r e l a t i o n s h i p o f t h e Grayburg and San Andres i n t e r v a l s 

a c r o ss t h a t s e c t i o n . 

I n t h e Avon acreage, which i s i d e n t i f i e d as 

"Avon Energy Turner "B" W a t e r f l o o d Expansion," we i d e n t i f y 

t h e 12 w e l l s , which are i n j e c t i o n w e l l s which are a p a r t of 

t h i s a p p l i c a t i o n f o r expansion v e r t i c a l l y and f o r t h e 450 

pounds above p a r t i n g p r e s s u r e . 

Q. How have you i d e n t i f i e d t h e -- i s i t 12 

i n j e c t i o n w e l l s i n t h e expansion area? 

A. They are i d e n t i f i e d by -- t h e 12 w e l l s are 

i d e n t i f i e d by t h e s i x - s i d e d forms on t h e map. 

Q. What i s t h e c u r r e n t l i m i t a t i o n on p r e s s u r e f o r 

th o s e s i x i n j e c t i o n w e l l s ? 

A. The c u r r e n t l i m i t a t i o n f o r t h e i n j e c t i o n w e l l s 

i s t w o - t e n t h s of a p s i per f o o t . 

Q. On t h e expansion i n j e c t i o n w e l l s i n t h e Premier 

member, i s t h e r e any p r e s s u r e l i m i t a t i o n on th o s e w e l l s ? 

A. There i s no p r e s s u r e l i m i t a t i o n under t h e 1968 

o r d e r , no p r e s s u r e l i m i t a t i o n a t a l l , o n l y i n t h e Premier 

member. 

Q. I d e n t i f y f o r us t h e area w i t h i n t h e Turner "B" 

le a s e f o r which you seek a p p r o v a l t o expand t h e w a t e r f l o o d 
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t o i n c l u d e n o t o n l y t h e Premier member, b u t t h e e n t i r e 

Grayburg/San Andres i n t e r v a l ? 

A. I s t h a t i n t e r v a l -- t h a t area i n c l u d i n g a l l o f 

S e c t i o n 29, t h e bottom q u a r t e r o f S e c t i o n 20, and t h e 

s o u t h e a s t q u a r t e r of S e c t i o n 30, T 17 South, 31 East. 

Q. L e t ' s use t h i s d i s p l a y , Mr. Hughes, t o a l s o 

i d e n t i f y f o r t h e examiner those i n j e c t i o n w e l l s t h a t have 

been used as t e s t w e l l s upon which you have t a k e n t h e new 

s t e p - r a t e t e s t i n f o r m a t i o n . 

A. S t e p - r a t e t e s t s have been r u n i n t h r e e w e l l s i n 

-- each o f those b e i n g i n S e c t i o n 29. Those are i n -- are 

numbers 47, 50, and 61. 47 i s l o c a t e d i n t h e n o r t h w e s t of 

t h e n o r t h e a s t q u a r t e r . 50 i s i n t h e n o r t h w e s t o f t h e 

n o r t h w e s t q u a r t e r , and 61 i s t h e n o r t h w e s t o f t h e s o u t h e a s t 

q u a r t e r o f t h a t s e c t i o n . 

Q. Did you o b t a i n t h e d i v i s i o n d i s t r i c t a p p r o v a l 

f o r t h e s e l e c t i o n and use f o r those t h r e e w e l l s as t h e t e s t 

w e l l s by which you to o k t h e step r a t e t e s t i n f o r m a t i o n ? 

A. Yes, we d i d . 

Q. When we l o o k a t t h e l i n e of c r o s s s e c t i o n g o i n g 

from t h e Keel-West w a t e r f l o o d down t h r o u g h -- i n a 

n o r t h - s o u t h d i r e c t i o n t h r o u g h t h e Turner "B" e x p l a n a t i o n 

a r e a , t h e r e i s a l i n e of cross s e c t i o n . What i s t h e 

purpose of making t h a t c r o s s s e c t i o n , Mr. Hughes? 

A. What I wanted t o p o r t r a y by t h e c r o s s s e c t i o n , 
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which we w i l l show i n E x h i b i t 4, i s t h a t t h e Grayburg and 

San Andres i n t e r v a l s are t h e same g o i n g from n o r t h t o 

s o u t h . There i s o n l y a s l i g h t expansion or t h i c k e n i n g o f 

th e Grayburg as we move from n o r t h t o s o u t h . 

Q. L e t ' s use E x h i b i t No. 2 as a r e f e r e n c e map, and 

have you t u r n now t o t h e t y p e l o g t h a t ' s marked as E x h i b i t 

No. 3. I d e n t i f y f o r us, u s i n g t h e t y p e l o g , t h e i n t e r v a l 

t h a t you're s e e k i n g t o have a p p r o v a l t o w a t e r f l o o d i n t h i s 

e xpansion area. 

A. The t y p e l o g i s one o f t h e -- i s a l o g o f one of 

t h e 22 new w e l l s d r i l l e d by Avon i n -- i n t h i s case i t ' s 

number 97 i n S e c t i o n 20, i n d i c a t i n g -- showing t h e e n t i r e 

Grayburg i n t e r v a l w i t h l o c a l d e s i g n a t i o n s of p r o d u c t i v e 

h o r i z o n s b e i n g t h e Loco H i l l s , Metex, Square Lake and 

Premier; and t h e San Andres i n t e r v a l p r o d u c t i v e h o r i z o n s 

b e i n g t h e Vacuum, t h e L o v i n g t o n and t h e Jackson. 

C o n s i d e r a b l e San Andres i n t e r v a l extends below 

t h e bottom o f t h i s l o g , something on t h e o r d e r o f a 

thousand f e e t , b u t i t i s not i n d i c a t e d t o be p r o d u c t i v e i n 

any area o f t h e s u b j e c t area. 

Q. When we l o o k a t t h e t o p o f t h e Grayburg, how do 

we f i n d t h a t on t h e t y p e log? 

A. I t ' s d e s i g n a t e d and i t occurs i n t h i s w e l l a t 

about a measured depth o f 2760 f e e t . 

Q. So t h e l a b e l t h a t says "Grayburg" i n d i c a t e s t h e 
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t o p o f t h e Grayburg? 

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

Q. When we loo k a t t h e expansion area and t h e w e l l s 

-- p r o d u c i n g w e l l s i n t h e expansion area, i d e n t i f y f o r us 

t h e g e n e r a l area i n t h e Grayburg and San Andres i n which 

t h o s e w e l l s have been p e r f o r a t e d . 

A. Most of t h e w e l l s , t h e p r o d u c t i v e and t h e 

proposed i n j e c t i o n w e l l s , have p r o d u c t i v e i n t e r v a l s i n a l l 

of t h e i n d i c a t e d h o r i z o n s i n t h e Grayburg, b e i n g t h e Loco 

H i l l s , Metex, Square Lake and Premier; and i n t h e San 

Andres, b e i n g t h e Vacuum, L o v i n g t o n and Jackson. I t 

appears t h a t wherever p o r o s i t y i s developed, we have o i l 

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

Q. L e t ' s t u r n t o t h e cross s e c t i o n now, Mr. Hughes, 

E x h i b i t No. 4. Using t h i s c r o s s s e c t i o n , Mr. Hughes, 

p l e a s e g i v e us t h e f a c t u a l i n f o r m a t i o n upon which you base 

your c o n c l u s i o n t h a t t h e Turner "B" Expansion Area i s 

g e o l o g i c a l l y s i m i l a r t o t h e Keel-West w a t e r f l o o d area. 

A. T h i s c r o s s s e c t i o n shows t h r e e w e l l s ; and i f we 

r e f e r t o E x h i b i t 2 as t o t h e i r l o c a t i o n , l e f t t o r i g h t i s 

n o r t h t o s o u t h . We have each of -- on the s e l o g s i s a --

i s a p o r o s i t y -- gamma r a y p o r o s i t y l o g . We show t h e t o p 

of t h e Grayburg and t h e t o p of t h e San Andres i n each w e l l , 

and we can see p o r o s i t y development i n -- t h e p o r o s i t y 

development i n t h e Grayburg and i n t h e San Andres 
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i n t e r v a l s . 

We go from -- and as I mentioned b e f o r e , as we 

go from n o r t h t o south we have an expansion o f t h e Grayburg 

s e c t i o n , and t h a t i s due t o coming o f f o f t h e major 

g e o l o g i c f e a t u r e t h a t runs east and west from -- from t h e 

A r t e s i a area toward t h e Vacuum area i n Lea County. 

Q. Are b o t h t h e Keel-West p r o j e c t and t h e Turner 

"B" Expansion p r o j e c t i n t h e Grayburg-Jackson pool? 

A. Yes, the y a r e . 

Q. When we l o o k a t t h e expansion area, do you have 

an o p i n i o n as t o whether or not i t i s g e o l o g i c a l l y s u i t a b l e 

t o f l o o d n o t o n l y t h e Premier member b u t t h e e n t i r e 

Grayburg-San Andres p r o d u c t i v e i n t e r v a l s ? 

A. I t appears t o me t h a t t h e Grayburg and San 

Andres i n t e r v a l s w i l l be e x t r e m e l y amenable t o water 

f l o o d i n g . We know t h a t i n t h e expansion area t h e Premier 

f l o o d was s u c c e s s f u l . We know t h a t i n t h e areas , as s e t 

ou t i n t h e 1967 o r d e r , which i n c l u d e s t h e Turner "B" i n t h e 

s o u t h e r n p a r t of S e c t i o n 17 and n o r t h e r n p a r t o f S e c t i o n 

20, t h a t t h a t f l o o d which was conducted i n t o a l l members of 

t h e Grayburg and San Andres was s u c c e s s f u l . 

Q. I n your o p i n i o n , are t h e r e a d d i t i o n a l o i l 

r e s e r v e s t o be re c o v e r e d i f t h e i n t e r v a l b e i n g f l o o d e d i s 

expanded t o i n c l u d e n ot o n l y t h e Premier, b u t t h e o t h e r 

members o f t h e Grayburg-San Andres? 
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A. Yes, s i r . I t ' s my o p i n i o n t h a t s i g n i f i c a n t 

q u a n t i t i e s o f o i l w i l l be re c o v e r e d under w a t e r f l o o d 

o p e r a t i o n s . 

Q. L e t ' s t u r n now t o t h e i s s u e o f t h e p r e s s u r e 

l i m i t a t i o n . D escribe f o r us what your o p i n i o n i s 

c o n c e r n i n g t h e a p p r o p r i a t e l e v e l t o s t a r t w a t e r i n j e c t i o n 

i n t h e expanded area i n terms of t h e p r e s s u r e l i m i t a t i o n a t 

t h e s u r f a c e . What's your u l t i m a t e c o n c l u s i o n ? 

A. Based on t h e work t h a t I have done, i t appears 

t h a t p r e s s u r e s s i g n i f i c a n t l y h i g h e r t h a n t h e t w o - t e n t h s of 

a p s i per f o o t g r a d i e n t w i l l be r e q u i r e d . S t u d y i n g o l d 

i n j e c t i o n r e c o r d s from t h e S i n c l a i r and Arco f l o o d s t h a t 

were conducted i n t h e '60s and '70s, we f i n d o u t t h a t 

s i g n i f i c a n t l y h i g h e r p r e s s u r e s were r e q u i r e d . 

There were no p r e s s u r e l i m i t a t i o n s a t t h e t i m e 

t h o s e f l o o d s were conducted, i n s t i t u t e d and conducted, and 

t h a t we see t h a t s i g n i f i c a n t l y h i g h e r p r e s s u r e s are 

r e q u i r e d i n t h e o r d e r of 1600- t o 2,000-pound s u r f a c e 

i n j e c t i o n p r e s s u r e . 

Q. As a g e n e r a l r u l e of thumb, i f we a p p l y t h e .2 

p s i per f o o t o f depth l i m i t a t i o n and c a l c u l a t e t h a t s u r f a c e 

p r e s s u r e , what would i t g e n e r a l l y be i n t h e expansion area? 

A. We're l o o k i n g a t a maximum a l l o w a b l e p r e s s u r e i n 

t h e range o f 600 t o 650 pounds, and our t e s t i n g t h a t we 

have been a b l e t o conduct on t h e w e l l s i n S e c t i o n 29 --
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t h o s e b e i n g 47, 50 and 61 -- have i n d i c a t e d t h a t a t t h e 

t w o - t e n t h s o f a p s i per f o o t g r a d i e n t , t h a t l i t t l e o r no 

water c o u l d be i n j e c t e d a t t h a t p r e s s u r e -- a t tho s e 

p r e s s u r e s . 

Q. When you conduct t h e st e p r a t e t e s t , what i s t h e 

s u r f a c e p r e s s u r e range i n a g e n e r a l range f o r t h e l e v e l of 

p r e s s u r e u s i n g t h e st e p r a t e by i t s e l f ? 

A. S t e p - r a t e s i n d i c a t e d a p a r t i n g p r e s s u r e o f 

l i t t l e over 1200 pounds. 1200 -- we have an e x h i b i t t h a t 

s e t s t h e s e o u t , b ut i t ' s a l i t t l e over 1200 pounds on 

average of t h e t h r e e . 

Q. You have r e q u e s t e d a s u r f a c e p r e s s u r e l i m i t a t i o n 

o f 450 pounds above t h e p a r t i n g p r e s s u r e shown on t h e step 

r a t e t e s t . 

A. That's c o r r e c t . We're a s k i n g f o r 1650 pounds 

s u r f a c e i n j e c t i o n p r e s s u r e maximum. 

Q. That i s an i n i t i a l s t a r t i n g p r e s s u r e t h e n f o r a 

s u r f a c e l i m i t a t i o n f o r t h i s w a t e r f l o o d p r o j e c t ? 

A. That's c o r r e c t . I t ' s p o s s i b l e t h a t — and I 

t h i n k you a l l u d e d t o t h i s i n your i n t r o d u c t o r y s t a t e m e n t s 

— t h a t we may need t o come back a t some p o i n t i n t i m e i n 

t h e f u t u r e . We would l i k e t o have t h e o p p o r t u n i t y t o 

handle t h a t a d m i n i s t r a t i v e l y i f p o s s i b l e . There's q u e s t i o n 

i n my mind as t o whether t h e 1650 pounds w i l l be adequate 

over t h e l i f e of t h e p r o j e c t . 
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Q. What i s t h e b a s i s f o r your c o n c l u s i o n t h a t you 

need a s t a r t i n g p r e s s u r e o f 450 pounds above t h e p a r t i n g 

p r e s s u r e ? 

A. Based on my s t u d i e s o f o l d f l o o d s , t h e Premier 

f l o o d t h a t was conducted, t h e Grayburg-Jackson — 

Grayburg-San Andres f l o o d s i n S e c t i o n s 17, 18, 19 and 20, 

as shown on E x h i b i t 2, and my s t u d i e s of t h e Socorro -- t h e 

ongoing Socorro Phase 1 Keel-West f l o o d , and t h e S i n c l a i r 

Arco f l o o d t h a t was conducted t h e west h a l f o f t h e Socorro 

acreage t o t h e n o r t h . 

Q. L e t ' s t a k e a moment and t a l k about Socorro's 

Keel-West. That i s a p r o j e c t t h a t ' s p r e v i o u s l y approved a t 

t h e p r e s s u r e r a t e s you're p r o p o s i n g f o r Turner "B". Has 

t h a t a p p r o v a l of those p r e s s u r e s been a p o s i t i v e ? 

A. Yes. Socorro, upon o b t a i n i n g t h e o r d e r i n June 

of 1990, s t a r t e d i n j e c t i n g a t t h e a l l o w e d p r e s s u r e o f 450 

pounds above t h e st e p r a t e . The average s t e p - r a t e i n t h e 

Keel-West F i e l d Phase 1 W a t e r f l o o d was 1711 pounds; 

t h e r e f o r e t h e average a l l o w e d i n j e c t i o n p r e s s u r e i n t h a t 

area i s 2150 p l u s p s i . Response has been seen. Socorro 

perhaps has n o t pursued t h i s f l o o d as d i l i g e n t l y as t h e y 

m i g h t . They have not y e t c o n v e r t e d some o f t h e o l d 

p r o d u c i n g w e l l s t o i n j e c t i o n , and have indeed i n s t e a d 

f o c used t h e i r a t t e n t i o n and t h e i r a v a i l a b l e monies down 

i n t o t h e Socorro-Avon p r o j e c t down i n t h e Turner "B" area. 
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Q. When we lo o k a t t h e Keel-West, a t a c u r r e n t 

s t a t e o f development under t h a t o r d e r , have t h e r e been any 

o p e r a t i o n a l problems f o r t h a t o p e r a t o r ? 

A. What Socorro has seen i s h i g h i n j e c t i o n 

p r e s s u r e s , which we a n t i c i p a t e d . A d e c r e a s i n g volume --

i n j e c t i o n volume on a p e r - w e l l b a s i s . We f e e l t h a t t h i s i s 

p r o b a b l y caused by p l u g g i n g of t h e f o r m a t i o n s i n t h e near 

w e l l b o r e area by s o l i d s , which are i n j e c t e d i n t o t h e --

w i t h t h e i n j e c t e d f l u i d s . The i n j e c t e d f l u i d s i n b o t h 

cases a re p r i m a r i l y produced water w i t h some make-up f r e s h 

w a t e r . And i t appears t h a t p l u g g i n g i s o c c u r r i n g and 

Socorro i s c u r r e n t l y i n v e s t i g a t i n g how t o -- what 

procedures are r e q u i r e d t o reduce t h e i n j e c t i o n p r e s s u r e s 

or t o b e t t e r manage t h e i r f l o o d t h r o u g h p r o p e r i n j e c t i o n 

volumes. 

Q. Are you aware o f any problems i n t h e Keel-West 

area t h a t would cause you concerns about recommending t o 

t h e examiner t h a t he approve t h e Turner "B" expansion? 

A. There have been no i n d i c a t i o n s of problems, 

mechanical or t h e m i g r a t i o n of f l u i d s , i n t h e Socorro area 

a t a l l . 

Q. Have you made an i n v e s t i g a t i o n , Mr. Hughes, t o 

de t e r m i n e whether or not t h e f r a c t u r e s p r o p a g a t e d by use of 

a s u r f a c e p r e s s u r e l i m i t a t i o n of 450 pounds above t h e 

p a r t i n g p r e s s u r e would cause those f r a c t u r e s t o be 
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p r o p a g a t e d o u t s i d e t h e l i m i t s o f t h e pool? 

A. We have done -- Socorro and Avon used f r a c 

h e i g h t l o g p r e d i c t i o n s as t o s u r f a c e p r e s s u r e s t h a t would 

be r e q u i r e d t o propagate a f r a c upward i n t o or o u t o f t h e 

Grayburg. We have r u n a f t e r - f r a c p r i s m l o g s , i n which t h e 

f r a c m a t e r i a l was tagged w i t h r a d i o a c t i v e m a t e r i a l , and 

have r u n many a f t e r - f r a c l o g s , which are d e s i g n a t e d as 

p r i s m l o g s or gamma c o n t r o l l o g s . There has been no 

i n d i c a t i o n t h a t t h e f r a c s have extended more t h a n a few 

f e e t above t h e uppermost p e r f o r a t e d i n t e r v a l , and i n no 

case o u t o f t h e Grayburg i n t e r v a l . 

Q. L e t ' s t u r n t o t h a t data now, Mr. Hughes. L e t me 

t u r n your a t t e n t i o n t o what i s marked as E x h i b i t No. 5. 

I d e n t i f y and d e s c r i b e f o r us what you have summarized on 

t h e cover page f o r E x h i b i t 5. 

A. Avon, as p a r t of t h e i r 2 2 - w e l l i n f i l l 

development program, r a n f r a c h i t e or f r a c m i g r a t i o n l o g s 

on two w e l l s ; t hose b e i n g Turner "B" 85 and Turner "B" 84. 

Those are l o c a t e d i n t h e n o r t h e a s t e r n p a r t o f S e c t i o n 29. 

These l o g s are --

Q. L e t me ask you t h i s : I s t h e use o f 85 and 84, 

i n your o p i n i o n , t y p i c a l o f what you would see i f o t h e r 

w e l l s had been used i n t h e expansion area? 

A. The l o g s , t h e open h o l e l o g s , and t h e 

performance of these w e l l s , 84 and 85, would appear t o be 
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t y p i c a l of a l l o f t h e area under t h i s expansion 

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

Q. What does t h i s show? 

A. Frac h i t e , f r a c m i g r a t i o n l o g s a r e c a l c u l a t i o n s 

u s i n g open h o l e l o g s and i n p a r t i c u l a r f u l l - o r long-wave 

s o n i c l o g s , and t h e c a l c u l a t i o n t h e r o c k mechanics which 

are r e q u i r e d t o f r a c t u r e a p a r t i c u l a r i n t e r v a l i n a 

w e l l b o r e . I t ' s an e l e c t r i c l o g measurement, and t h e n t h e 

c a l c u l a t i o n i s done u t i l i z i n g i n t h i s case Schlumberg J and 

A t l a s computer programs; and t h e y d e t e r m i n e a f r a c g r a d i e n t 

a t any p o i n t i n t h e w e l l b o r e , and i n t h i s case we examined 

t h e f r a c g r a d i e n t a t t h e p o i n t o f t h e h i g h e s t p e r f o r a t i o n 

i n each w e l l , and th e n c a l c u l a t e d what t h a t g r a d i e n t would 

mean as a s u r f a c e i n j e c t i o n p r e s s u r e . 

I n t h i s case we f i n d t h a t i n t h e s e two w e l l s 

s u r f a c e i n j e c t i o n p r e s s u r e o f about 2175 p s i would be 

r e q u i r e d t o f r a c above t h e uppermost p e r f o r a t i o n . I n t h e 

case o f 85, i t ' s 20 f e e t , and i n t h e case o f 84 i t ' s 75 

f e e t . Both o f these i n t e r v a l s are -- remain w e l l w i t h i n 

t h e Grayburg i n t e r v a l . The lo g s are a t t a c h e d which show 

t h e computer process i n t e r p r e t a t i o n as done by Schlumberg J 

and A t l a s . 

Q. A req u e s t e d maximum i n j e c t i o n p r e s s u r e a t t h e 

s u r f a c e f o r t h i s p r o j e c t area would be below t h e s u r f a c e 

p r e s s u r e c a l c u l a t e d f o r 85 and 84? 
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A. More than 500 pounds below. 

Q. A l l r i g h t . L e t ' s t u r n now t o E x h i b i t No. 6, 

Mr. Hughes. I d e n t i f y t h a t f o r us. 

A. E x h i b i t No. 6 i s a summary o f f r a c t r e a t m e n t s , 

which have been conducted on t h e Turner "B" l e a s e . There 

are 29 t r e a t m e n t s summarized, and what i s o f i n t e r e s t --

most i n t e r e s t on t h i s summary i s t h e column, t h e f a r column 

t o t h e r i g h t , which i s t h e i n i t i a l s h u t - i n p r e s s u r e a f t e r 

f r a c . 

The i n i t i a l s h u t - i n p r e s s u r e and f r a c i s an 

i n d i c a t i o n o f t h e p a r t i n g p r e s s u r e o f t h e f o r m a t i o n , and 

t h e average of a l l o f these t r e a t m e n t s i n d i c a t e a p r e s s u r e 

i n t h e range o f 21 t o 2200 p s i , which i s i n good agreement 

w i t h t h a t c a l c u l a t e d by t h e f r a c h i t e l o g as shown i n 

E x h i b i t 5. 

Q. What i s t h e s i g n i f i c a n c e of t h e d a t a on E x h i b i t 

No. 6 i n your study? 

A. The i n i t i a l s h u t - i n p r e s s u r e s , t h e I S I P s , as 

b e i n g an i n d i c a t i o n of p a r t i n g p r e s s u r e , show t h a t t h e 

p a r t i n g p r e s s u r e s are w e l l i n excess o f t h e r e q u e s t e d 1650 

p s i t h a t i s b e i n g r e q u e s t e d i n t h i s a p p l i c a t i o n . 

Q. L e t ' s t u r n now t o E x h i b i t No. 7. T h i s i s 

c a p t i o n e d " A f t e r Frac Logs." What does t h i s show? 

A. Avon tagged w i t h r a d i o a c t i v e m a t e r i a l s , 

r a d i o a c t i v e i s o t o p e s , t h e m a t e r i a l i n 28 w e l l s . A f t e r - f r a c 
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l o g s have been r u n on 18 w e l l s . These a f t e r - f r a c l o g s are 

ru n a f t e r — a t some p o i n t a f t e r t h e f r a c i s b e i n g 

completed and d u r i n g t h e e a r l y p a r t o f t h e r a d i o a c t i v e 

h a l f - l i f e o f t h e i s o t o p e i n t r o d u c e d , and the s e l o g s show 

where t h e f r a c m a t e r i a l went. The c e n t e r o f t h e l o g shows 

t h e w e l l b o r e , t h e p e r f o r a t i o n , and where t h e f r a c m a t e r i a l 

went when i t was i n t r o d u c e d t h r o u g h t h e p e r f o r a t i o n s . 

Q. L e t ' s t a k e one of these as an example t o 

i l l u s t r a t e f o r t h e examiner your c o n c l u s i o n , and s i m p l y 

p i c k one f o r us. 

A. I t h i n k t h a t one shown a t t h e t o p l o g i s on 

Turner "B" No. 86, one o f t h e 22 i n f i l l w e l l s t h a t has been 

d r i l l e d . We see t h a t t h a t w e l l was f r a c k e d i n t h e Loco 

H i l l s i n t e r v a l t h e t o p of t h e Grayburg. We marked on here 

t h e t o p o f t h e Grayburg and t h e t o p o f San Andres, and even 

though t h e t o p p e r f o r a t i o n s i n t h e w e l l , which i s r a t h e r 

anomalous, n o r m a l l y t h e w e l l s have n o t been p r o d u c t i v e 

i m m e d i a t e l y under t h e Grayburg; but we see t h a t t h e f r a c 

m a t e r i a l has n o t m i g r a t e d above t h e t o p o f t h e Grayburg i n 

t h i s w e l l . 

Q. Do you f i n d t h a t t o be t r u e i n a l l t h e w e l l s 

t h a t you have examined t h a t have been s u b j e c t t o t h e 

a f t e r - f r a c l o g g i n g and t h e t a g g i n g o f t h i s r a d i o a c t i v e 

m a t e r i a l ? 

A. My a n a l y s i s of a f t e r - f r a c l o g s has i n d i c a t e d 
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t h a t i n no cases o f t h e 18 w e l l s t h a t have been logged t h u s 

f a r has t h e r e any i n d i c a t i o n t h a t f r a c m a t e r i a l has 

extended above or even t o t h e t o p t h e Grayburg i n t e r v a l . 

Q. How does t h i s s u p p o r t your c o n c l u s i o n t h a t t h e 

r e q u e s t e d l e v e l of p r e s s u r e l i m i t a t i o n i s one t h a t can be 

s a f e l y approved? 

A. There i s no i n d i c a t i o n t h a t i n j e c t i o n a t 1650 

pounds would cause m i g r a t i o n o f f l u i d s o u t o f t h e 

a p p l i c a t i o n i n t e r v a l , t h e Grayburg-San Andres. 

Q. L e t ' s t u r n now t o t h e s t e p r a t e r e s u l t s . I 

t h i n k t h a t ' s marked as E x h i b i t No. 8. There a re t h r e e 

w e l l s t h a t are shown on E x h i b i t 8, and t h e i n f o r m a t i o n i s 

t a b u l a t e d f o r Well 47, 50 and 61? 

A. These t h r e e w e l l s , Turner "B" 47, 50 and 61, a l l 

l o c a t e d i n S e c t i o n 29, as d e s c r i b e d p r e v i o u s l y , were 

o r i g i n a l l y p r o d u c i n g w e l l s t h a t were c o n v e r t e d t o i n j e c t i o n 

i n 1968 as a p a r t of t h e Turner "B" Premier F l o o d 

expansion. 

These w e l l s have had i n j e c t e d volumes r a n g i n g 

from 1.8 t o 2 m i l l i o n b a r r e l s o f i n j e c t e d water per w e l l . 

These w e l l s were -- were chosen a f t e r c o n s u l t a t i o n w i t h t h e 

d i v i s i o n and w i t h t h e d i s t r i c t o f f i c e i n A r t e s i a . 

P e r f o r a t i o n s i n these w e l l s , i n a d d i t i o n t o t h e e x i s t i n g 

p e r f o r a t i o n s i n t h e Premier, were added i n t h e Vacuum; t h e 

a d d i t i o n a l p e r f o r a t i o n s i n t h e Premier, t h e Square Lake, 
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t h e Metex and t h e Loco H i l l s . A l l o f t h e new p e r f o r a t i o n s 

were broken down w i t h a c i d o n l y . The new i n t e r v a l s , t h e 

new p e r f o r a t i o n s , have not been f r a c k e d . 

The w e l l s were completed on a t e s t b a s i s , w i t h 

t h e a p p r o v a l o f t h e d i s t r i c t and t h e d i v i s i o n , f o r 30- t o 

45-day t e s t . The w e l l s were completed w i t h a s i n g l e s t r i n g 

o f t u b i n g w i t h t h e packer s e t above a l l of t h e 

p e r f o r a t i o n s , and s t e p - r a t e t e s t s were conducted a f t e r 

a p p r o x i m a t e l y two weeks of i n j e c t i o n i n t o t h e w e l l s . 

The p a r t i n g p r e s s u r e i n d i c a t e d by t h e s t e p - r a t e s 

averaged 1208 p s i , r a n g i n g from 1075 t o 1300 p s i , and t h e 

p a r t i n g p r e s s u r e p l u s t h e 450 p s i r e q u e s t e d would g i v e an 

average o f 1658 p s i as t h e r e q u e s t e d p r e s s u r e . 

Q. Do you have a b a s i s upon which t o conclude t h a t 

t h e s e would be r e p r e s e n t a t i v e s t e p - r a t e t e s t s , i f 

a d d i t i o n a l s t e p - r a t e t e s t s were t a k e n i n t h e expansion 

area? 

A. I t ' s my o p i n i o n t h a t t hese s t e p - r a t e t e s t s w i l l 

p r o b a b l y be low. The p a r t i n g p r e s s u r e w i l l p r o b a b l y be low 

when -- because t h e p a r t o f t h e exposed i n t e r v a l i s t h e 

Premier. T h i s i s what's i n j e c t e d i n t o f o r 20-plus y e a r s , 

and was f r a c k e d i n i t i a l l y and p r o b a b l y -- w e l l , an 

i n j e c t i o n has o c c u r r e d f o r t h e 20 years i n t h e Premier i n 

f l o o d l i f e a t p r e s s u r e s above t h e i n d i c a t e d p a r t i n g 

p r e s s u r e s . 
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I t ' s my o p i n i o n t h e p a r t i n g p r e s s u r e on t h e new 

zones, t h e new p e r f o r a t i o n s , w i l l p r o b a b l y be h i g h e r t h a n 

what i s i n d i c a t e d by these p a r t i n g p r e s s u r e s ; and hence, 

our r e q u e s t t o be ab l e t o come back t o t h e d i v i s i o n i n t h e 

f u t u r e based on new t e s t s t o o b t a i n h i g h e r p e r m i t t e d 

p r e s s u r e s . 

Q. Do you t h i n k t h a t these t h r e e w e l l s a r e 

c h a r a c t e r i s t i c and r e p r e s e n t t y p i c a l examples o f t h e s t e p 

r a t e t e s t s , i f conducted on o t h e r w e l l s i n t h e expansion 

area, t h a t have p r e v i o u s l y been completed and produced out 

of t h e Premier, would show s i m i l a r r e s u l t s ? 

A. I t h i n k these are r e p r e s e n t a t i v e of what we see 

on a l l 12 of t h e w e l l s . 

Q. L e t ' s t a l k f o r a moment about t h e f a c t t h a t 

we've a l r e a d y produced out t h e Premier. I f we i n j e c t --

e x p l o r e t h e t o t a l i n t e r v a l , now, i n c l u d i n g t h e o t h e r zones 

i n a d d i t i o n t o t h e Premier a t t h i s h i g h e r i n j e c t i o n 

p r e s s u r e , do you have any concerns, as an e n g i n e e r , t h a t 

t h e i n c r e a s e d p r e s s u r e would p r o p a g a t e , i f f r a c t u r e d ; t h a t 

t h e Premier would t a k e t h a t o ut of t h e p o o l i n g ? 

A. No, I have no concern t h a t p r e s s u r e s as 

r e q u e s t e d w i l l cause any p r o p a g a t i o n o f f r a c t u r e s i n any 

h o r i z o n t h a t w i l l r e s u l t i n f r a c t u r e s o u t o f t h e 

Grayburg-San Andres. 

Q. L e t ' s t u r n now, Mr. Hughes, t o E x h i b i t No. 9. 

HUNNICUTT REPORTING 
SUSAN G. PTACEK, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

What have you summarized on t h i s d i s p l a y ? 

A. E x h i b i t No. 9 p r o v i d e s c u r r e n t i n f o r m a t i o n , 

ongoing i n j e c t i o n i n t h e Socorro Avon acreage. Number 1 

i n d i c a t e s t h e R u s s e l l Turner, Turner "B" area, and we're 

spe a k i n g now o f t h e Turner "B" area t o t h e n o r t h o r i n 

S e c t i o n 17 i n t h e n o r t h h a l f of 20, and t h e R u s s e l l Turner 

b e i n g i n S e c t i o n s 18 and 19. There are f i v e w e l l s which 

are c u r r e n t l y b e i n g i n j e c t e d i n t o , and t h e May averages f o r 

t h o s e w e l l s are 535 b a r r e l s of water per day a t an average 

i n j e c t i o n p r e s s u r e o f 1744 p s i . 

I t e m number two i n d i c a t e s what i s o c c u r r i n g i n 

t h e Socorro Keel-West Phase 1 area; t h a t f o r May 1991 f o r 

13 i n j e c t i o n w e l l s i n d i c a t e an average b a r r e l s per day per 

w e l l o f i n j e c t i o n of 163, and an average i n j e c t i o n p r e s s u r e 

of 2,024 p s i . 

Q. How have you u t i l i z e d t h i s i n f o r m a t i o n t o 

s u p p o r t your c o n c l u s i o n about t h e reasonableness o f t h e 

p r e s s u r e r e q u e s t ? 

A. S t u d y i n g these w e l l s and these w a t e r f l o o d areas, 

we have seen no evidence t h a t t h e p r e s s u r e s and volumes 

t h a t are i n d i c a t e d have caused any problems i n terms o f 

m i g r a t i o n o f i n j e c t e d f l u i d s or r e s e r v o i r f l u i d s o u t o f t h e 

i n j e c t e d i n t e r v a l s o f t h e Grayburg and San Andres. 

Q. Have you a l s o s t u d i e d , Mr. Hughes, whether or 

not t h e r e i s i n c r e m e n t a l o i l t h a t can be r e c o v e r e d by 
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u t i l i z i n g t h ese i n j e c t i o n w e l l s f o r w a t e r f l o o d o p e r a t i o n 

t h a t cannot o t h e r w i s e be recovered? 

A. I have done some work i n c o n j u n c t i o n w i t h Roy 

W i l l i a m s o n o f W i l l i a m Petroleum C o n s u l t a n t s , and th o s e 

s t u d i e s have i n d i c a t e d t h a t -- as shown on E x h i b i t No. 10, 

t h a t an i n c r e m e n t a l 2.3 m i l l i o n b a r r e l s o f o i l can be 

r e c o v e r e d under w a t e r f l o o d o p e r a t i o n s . These b a r r e l s would 

n o t be r e c o v e r e d i f a w a t e r f l o o d -- a s u c c e s s f u l w a t e r f l o o d 

was n o t conducted. 

E x h i b i t 10 i s t h e p r o f i l e o f gr o s s o i l --

p r o j e c t e d gross o i l p r o d u c t i o n i n b a r r e l s per ye a r . T h i s 

was p r e p a r e d by Roy W i l l i a m s o n o f W i l l i a m s o n P e t r o l e u m 

C o n s u l t a n t s . 

Q. What assumption i s made i n t h i s c a l c u l a t i o n 

c o n c e r n i n g t h e s u r f a c e p r e s s u r e l i m i t a t i o n ? 

A. I t i s assumed t h a t a s u r f a c e p r e s s u r e l i m i t a t i o n 

of 1650 p s i , s u r f a c e i n j e c t i o n p r e s s u r e , w i l l a l l o w t h e --

th e p r o p e r f l o o d i n g of t h e i n t e r v a l ; t h a t 1650 p s i w i l l be 

s u f f i c i e n t t o conduct t h e f l o o d . I t ' s assumed t h a t -- i t ' s 

b e l i e v e d t h a t t h e t w o - t e n t h s o f a p s i f o r a f u r t h e r 650 

pounds a p p r o x i m a t e l y would n ot a l l o w f o r t h e i n j e c t i o n o f 

wa t e r ; and t h e r e f o r e , these r e s e r v e s would be unreco v e r e d . 

I w i l l note t h a t t h e t o t a l , as shown, t h e y e a r s , 

i s 2.657 m i l l i o n b a r r e l s . That was -- t h a t was c a l c u l a t e d 

based on 22 completed p a t t e r n s . The a p p l i c a t i o n area i s 19 
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completed, and, hence, t h e number of 2.295 m i l l i o n b a r r e l s 

are a p p l i c a b l e t o t h i s a p p l i c a t i o n . 

Q. You have i n d i c a t e d t h a t your p r o j e c t cannot be 

s u c c e s s f u l i f you're r e q u i r e d t o m a i n t a i n t h e .2 g r a d i e n t . 

What i s t h e impact on t h e p r o j e c t i f you're o n l y a l l o w e d t o 

i n j e c t a t t h e p a r t i n g pressure? 

A. We have m o n i t o r e d c l o s e l y t h e i n j e c t i o n i n t o t h e 

t h r e e w e l l s t h a t we r a n t h e st e p r a t e s on, Nos. 47, 50 and 

61. E x h i b i t s 11, 12 and 13 are p l o t s o f t h e d a i l y 

i n j e c t i o n p r e s s u r e and volume f o r each o f t h e s e w e l l s . 

What we can see i s t h a t i n t h e case o f t h e f i r s t 

w e l l , No. 47, t h a t a s u r f a c e i n j e c t i o n p r e s s u r e o f 1400 

pounds i s o c c u r r i n g a t t h i s p o i n t , and t h i s i s a f t e r a 

t o t a l i n j e c t i o n o f o n l y 13,000 b a r r e l s o f wa t e r . I n t h e 

case o f We l l No. 50, 16,000 b a r r e l s have been i n j e c t e d and 

our s u r f a c e i n j e c t i o n p r e s s u r e i s a thousand pounds; and i n 

t h e case o f 61, 19,000 b a r r e l s o f water have been i n j e c t e d , 

and s u r f a c e i n j e c t i o n p r e s s u r e i s about 750. 

The c o n c l u s i o n t o be drawn from t h i s i s w i t h 

v e r y l i t t l e c u m u l a t i v e water i n j e c t e d , t h e s u r f a c e 

p r e s s u r e s are a l r e a d y approaching and, i n f a c t , have 

exceeded t h e i n d i c a t e d p a r t i n g p r e s s u r e s as found by t h e 

s t e p r a t e s . 

Q. Avon has undertaken i n t h i s area an i n f i l l 

d r i l l i n g program f o r t h e p r o j e c t ? 
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A. That's c o r r e c t . Avon has d r i l l e d 22 i n f i l l 

development w e l l s , has conducted r e m e d i a l workover 

o p e r a t i o n s on s e v e r a l of t h e o l d p r o d u c e r s i n t h e 

Turner "B" expansion area, and has cle a n e d o u t a l l o f t h e 

o l d i n j e c t o r s i n t h e expansion area; i n f a c t , t h e 12 w e l l s 

t h a t a r e t h e s u b j e c t o f t h i s a p p l i c a t i o n . Those w e l l s and 

p a r t i c u l a r l y t h e o l d i n j e c t i o n w e l l s were found t o have a 

l o t o f s o l i d m a t e r i a l b u i l d - u p i n t h e w e l l b o r e , i n d i c a t i n g 

t h e f o r m a t i o n — e i t h e r t h e i n t r o d u c t i o n o f s o l i d m a t e r i a l s 

t h a t would p l u g t h e f o r m a t i o n s , or t h e f o r m a t i o n o f s o l i d s 

due t o t h e i n j e c t i o n of unclean water. 

Q. Your development on an i n f i l l l eads you t o what 

s p a c i n g p a t t e r n ? 

A. The i n f i l l development has r e s u l t e d i n 20-acre 

s p a c i n g . 

Q. Have you p l o t t e d or t a b u l a t e d t h e p r o d u c t i o n 

from t h e p r o j e c t ? 

A. E x h i b i t 14 p r o v i d e s t h e p r o d u c t i o n p r o f i l e , 

average b a r r e l s o f o i l per day, per month, and i n d i c a t e s 

from t h e m i d d l e o f 1990 u n t i l A p r i l of '91 a s i g n i f i c a n t 

i n c r e a s e i n o i l p r o d u c t i o n from l e s s t h a n a hundred b a r r e l s 

of o i l per day t o a p p r o x i m a t e l y 1900 b a r r e l s o f o i l per 

day. Since t h a t t i m e -- and t h i s I would i n t e r p r e t t o be 

t h e p r i m a r y p r o d u c t i o n i n t h e v i c i n i t y o f t h e new 22 

w e l l b o r e s . Since t h a t t i m e we've seen a d e c l i n e i n 

HUNNICUTT REPORTING 
SUSAN G. PTACEK, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

31 

p r o d u c t i o n down t o about 1100 b a r r e l s of o i l per day. I 

would i n t e r p r e t t h i s t o be t h e d e p l e t i o n o f t h e r e s e r v o i r 

p r e s s u r e , i n d i c a t i n g t h a t we have a t i g h t f o r m a t i o n and 

t h a t we need t o be i n j e c t i n g water f o r p r e s s u r e maintenance 

and f o r water f l o o d i n g o p e r a t i o n s . 

Q. I d i r e c t your a t t e n t i o n now t o E x h i b i t No. 15, 

Mr. Hughes. T h i s i s t h e d i v i s i o n form C-108, and t h i s has 

been p r e p a r e d and compiled under your d i r e c t i o n and 

s u p e r v i s i o n ? 

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

Q. L e t me ask you some summary q u e s t i o n s about t h e 

C-108. W i t h i n t h e h a l f m i l e area o f r e v i e w , have you 

t a b u l a t e d a l l t h e w e l l b o r e i n f o r m a t i o n f o r n o t t h e o n l y 

plugged and abandoned w e l l s , b ut t h e p r o d u c i n g w e l l s t h a t 

p e n e t r a t e t h r o u g h t h e Grayburg-Jackson pool? 

A. I have examined t h e r e c o r d s on 82 — on each of 

t h e 82 w e l l s w i t h i n t h e s u b j e c t area, w i t h i n t h e c l o u d 

area. There i s a map a t t a c h e d which i n d i c a t e s t h e area of 

st u d y . 16 o f t h e w e l l s i n t h e area have been p l u g g e d and 

abandoned, and a s k e t c h i n d i c a t i n g how t h e w e l l s were 

plugged i s a t t a c h e d . There i s a t t a c h e d t o t h i s E x h i b i t 15 

a l l o f t h e r e q u e s t e d data i n t h e -- as r e q u i r e d by t h e 

C-108. 

Q. I don't propose t o cover a l l t h a t w i t h you t h i s 

morning. L e t ' s h i t t h e h i g h p o i n t s . Have you s a t i s f i e d 
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y o u r s e l f t h a t you have a complete and a c c u r a t e t a b u l a t i o n 

t h e n o f t h e w e l l b o r e data w i t h i n t h e area o f review? 

A. Yes, I f e e l I do. 

Q. Have you reviewed t h a t i n f o r m a t i o n w i t h OCD 

d i s t r i c t o f f i c e t o i d e n t i f y problem w e l l s f o r which 

r e m e d i a l a c t i o n w i l l be r e q u i r e d ? 

A. Yes. I reviewed i t w i t h d i s t r i c t and d i v i s i o n 

p e r s o n n e l and c e r t a i n s u g g e s t i o n s and r e q u i r e m e n t s were 

made, and Avon has completed p a r t o f t h e work t h a t ' s 

r e q u i r e d i n terms -- and t h i s was p r i m a r i l y work t o b r i n g 

t h e t o p of cement f u r t h e r above t h e t o p o f t h e uppermost 

p e r f o r a t i o n . 

Q. L e t ' s i d e n t i f y e i t h e r t h e problem w e l l s o r t h e 

problem areas, and t h e n have you d e s c r i b e what r e m e d i a l 

a c t i o n you have undertaken. 

A. The problem w e l l s , as i d e n t i f i e d i n our 

d i s c u s s i o n s w i t h t h e d i s t r i c t and t h e d i v i s i o n , were 

l o c a t e d i n S e c t i o n 29, and t h e y are w e l l s No. 68, 71, 55, 

and 60. Remedial cementing o p e r a t i o n s have been completed 

t o t h e s a t i s f a c t i o n of t h e d i s t r i c t i n 71. I b e l i e v e t h a t 

t h e work on 68 i s i n pr o g r e s s and n e a r i n g c o m p l e t i o n t o t h e 

s a t i s f a c t i o n o f t h e d i s t r i c t , and work w i l l be conducted on 

55 and 60 i n t h e near f u t u r e . 

Q. S p e c i f i c a l l y what i s r e q u i r e d f o r each o f those 

f o u r w e l l s t o make them adequate f o r a p p r o v a l ? 
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A. P e r f o r a t i o n s are a t or near t h e e x i s t i n g t o p of 

th e cement as determined by cement bond l o g or t e m p e r a t u r e 

s u r v e y , and th e n cement i s pumped i n t o t h e f o r m a t i o n s , 

squeezed i n t o t h e ang u l a r space and i s c i r c u l a t e d up t h e 

h o l e t o ach i e v e t h e r e q u i r e d 5 0 0 - f o o t of coverage above t h e 

uppermost p e r f o r a t i o n . The cement i s t h e n d r i l l e d o u t and 

t h e w e l l b o r e r e t u r n e d t o e i t h e r p r o d u c t i o n o r p r e p a r e d f o r 

i n j e c t i o n . 

Q. Those f o u r w e l l s r e p r e s e n t t h e o n l y problem 

w e l l s w i t h i n t h e i d e n t i f i e d area o f review? 

A. There i s Well No. 56 i n S e c t i o n 30 t h a t w i l l 

r e q u i r e , when o p e r a t i o n s are conducted on i t — i t ' s one of 

t h e w e l l s t h a t has not been worked on y e t . As a p a r t of 

c l e a n i n g o ut t h a t w e l l , t h e d i s t r i c t has r e q u e s t e d t h a t a 

CBL be r u n on i t -- t h e cement bond l o g -- and t h e t o p of 

cement d e t e r m i n e d . I f a d d i t i o n a l r e m e d i a l work or 

a d d i t i o n a l cement i s r e q u i r e d , t h e n t h a t w i l l be done a t 

t h a t t i m e . 

Q. Any ot h e r s ? 

A. I b e l i e v e t h a t completes t h e r e q u i r e m e n t , as I 

un d e r s t a n d i t , from t h e d i s t r i c t and d i v i s i o n . 

Q. Summarize f o r us what you a n t i c i p a t e t o be t h e 

source o f t h e water used f o r t h e w a t e r f l o o d p r o j e c t ? 

A. A l l o f t h e produced water w i l l be cl e a n e d and 

i n j e c t e d and makeup water, which w i l l be f r e s h water 
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o b t a i n e d from O g a l l a l a source, a p p r o x i m a t e l y 10 m i l e s t o 

t h e n o r t h e a s t o f t h e -- of t h e s u b j e c t l e a s e w i l l be 

u t i l i z e d . T h i s i s t h e same water, f r e s h w ater s u p p l y , t h a t 

i s b e i n g used by Socorro i n t h e Keel-West area. 

C o m p a t i b i l i t y t e s t s have been r u n w i t h t h e produced waters 

and f r e s h water i n v a r y i n g r a t i o s , b o t h f o r t h e Keel-West 

produced water and t h e Turner "B" are produced w a t e r . No 

problems a re i n d i c a t e d as t o t h e c o m p a t i b i l i t y o f t h e 

m i x i n g o f tho s e waters i n e i t h e r l e a s e . 

Q. Do you have a schematic showing t h e i n j e c t i o n 

w e l l s and t h e i r c o n f i g u r a t i o n f o r t h e p r o j e c t area? 

A. I have a t t a c h e d t h e proposed p e r f o r a t i o n s f o r 

s i x o f t h e 12 w e l l s i n t h e expansion area. Avon i s 

c u r r e n t l y p r e p a r i n g proposed p e r f o r a t i o n s f o r t h e o t h e r 

s i x . 

The c o n f i g u r a t i o n , t h e mechanical c o n f i g u r a t i o n , 

of t h e c o m p l e t i o n w i l l be i n i t i a l l y t u b i n g and packer s e t 

above a l l o f t h e p e r f o r a t i o n s . I would a n t i c i p a t e t h a t 

because of t h e p r o d u c t i o n -- t h e i n j e c t i o n h i s t o r y i n t o t h e 

Turner "B" Premier i n t e r v a l t h a t some s o r t o f a mechanical 

s e p a r a t i o n w i l l be r e q u i r e d t o conduct a p r o p e r f l o o d of 

t h e o t h e r p r o d u c t i v e h o r i z o n s . T h i s w i l l be done 

m e c h a n i c a l l y , e i t h e r u t i l i z i n g m u l t i p l e s t r i n g s of t u b i n g 

or — and packers or u t i l i z i n g a s i n g l e s t r i n g o f t u b i n g 

w i t h m u l t i p l e packers and f l o w i n j e c t i o n r e g u l a t o r s t o 
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govern t h e volume o f water t o be p u t i n t o each s e l e c t e d 

i n t e r v a l f o r i n j e c t i o n . 

Q. Have you made a search f o r sources o f f r e s h 

w a t e r i n t h e area? 

A. Socorro has t h e r i g h t s -- owns t h e r i g h t s t o 

17,000 b a r r e l s a day o f f r e s h water from t h e O g a l l a l a i n 

t h e area as mentioned t o t h e n o r t h w e s t -- t o t h e n o r t h e a s t ; 

excuse me. As a p a r t o f t h e agreement between Avon and 

Socorro, Avon w i l l be p r o v i d e d s u f f i c i e n t w a t e r t o p r o p e r l y 

conduct t h e f l o o d , u s i n g t h e f r e s h water as makeup and 

i n j e c t i n g t h e produced water. 

Q. Do you have an approximate d e p t h o f t h e deepest 

p r o d u c i n g f r e s h water i n t h i s v i c i n i t y ? 

A. Our s t u d i e s , which were conducted f o r t h e 

Socorro a p p l i c a t i o n i n May of 1990, i n d i c a t e d t h a t t h e r e i s 

no f r e s h water i n t h e area o f t h e Socorro-Avon acreage. 

Q. L e t ' s i d e n t i f y t h e o f f s e t t i n g o p e r a t o r s t o your 

p r o j e c t , and l e t ' s r e t u r n t o E x h i b i t No. 2, i f we m i g h t . 

We p r o v i d e d n o t i f i c a t i o n of t h i s h e a r i n g t o Texaco, I n c . 

Show us where t h e Texaco p r o p e r t i e s a r e . 

A. Texaco p r o p e r t i e s are l o c a t e d i n S e c t i o n s 28 and 

21 t o t h e east o f Avon acreage. 

Q. You p r o v i d e d n o t i f i c a t i o n t o Marbob Energy 

C o r p o r a t i o n . Where are t h e i r p r o p e r t i e s ? 

A. They're l o c a t e d i n S e c t i o n 30, i n t h e west h a l f 
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t h e o f n o r t h w e s t q u a r t e r . 

Q. The HEYCO acreage, where i s t h i s p r o p e r t y ? 

A. HEYCO and Yates acreage i s i n S e c t i o n s 31 and 

32, s o u t h of t h e s u b j e c t acreage. 

Q. N o t i f i c a t i o n was sent t o Jack Plemons. 

A. I n t h e east h a l f of t h e n o r t h w e s t q u a r t e r o f 

S e c t i o n 30. 

Q. And t h e n n o t i f i c a t i o n t o Yates Petroleum. 

A. I n S e c t i o n 32. 

Q. And f i n a l l y Socorro Petroleum. 

A. I n Se c t i o n s 20, 19, 17, 18 and p a r t o f S e c t i o n 

30 . 

Q. A d d i t i o n a l n o t i f i c a t i o n was se n t t o t h e 

Commissioner o f P u b l i c Lands and t h e Bureau o f Land 

Management c o n c e r n i n g t h e s u r f a c e . Would n o t i f i c a t i o n t o 

thos e two agencies cover a l l t h e s u r f a c e use f o r i n j e c t i o n 

w e l l l o c a t i o n s ? 

A. Yes, s i r . 

Q. Did you r e c e i v e any o b j e c t i o n from any o f those 

i n d i v i d u a l s or companies t o your p r o j e c t ? 

A. I have seen no correspondence from any o f t h e 

n o t i f i e d p a r t i e s . 

Q. I n your o p i n i o n , Mr. Hughes, i s a p p r o v a l of your 

a p p l i c a t i o n on b e h a l f of Avon necessary i n o r d e r t o r e c o v e r 

o i l t h a t would n ot o t h e r w i s e be recovered? 

HUNNICUTT REPORTING 
SUSAN G. PTACEK, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

37 

A. Yes, i t i s . 

Q. And can i t be done w i t h o u t t h e v i o l a t i o n of 

c o r r e l a t i v e r i g h t s o f any of t h e o f f s e t t i n g o p e r a t o r s or 

i n t e r e s t owners? 

A. Yes, i t can. 

MR. KELLAHIN: That concludes my e x a m i n a t i o n o f 

Mr. Hughes. We move t h e i n t r o d u c t i o n of h i s E x h i b i t s 1 

t h r o u g h 15. 

MR. CATANACH: E x h i b i t s 1 t h r o u g h 15 w i l l be a d m i t t e d 

as evidence. 

(Avon E x h i b i t s 1 t h r o u g h 15 

were a d m i t t e d i n evidence.) 

MR. KELLAHIN: I f I may sometime l a t e r t o d a y , I w i l l 

p r o v i d e you w i t h our c e r t i f i c a t e o f m a i l i n g o f n o t i c e t o 

the s e p e o p l e . We have t h e green cards back, and I s i m p l y 

n e g l e c t e d t o b r i n g t h e c e r t i f i c a t e t h i s morning. 

FURTHER EXAMINATION 

BY MR. CATANACH: 

Q. Mr. Hughes, I'm l o o k i n g a t E x h i b i t No. 2, and 

you show -- w e l l , l e t me ask you t h i s : What i s your 

u n d e r s t a n d i n g o f t h e e x t e n t of t h e Turner "B" p r o j e c t , 

w hich -- had a l l t h e f o r m a t i o n s been a u t h o r i z e d t o i n j e c t 

i n t o ? 

A. I t i n c l u d e s t h e n o r t h t h r e e - q u a r t e r s o f S e c t i o n 

20, and t h e so u t h q u a r t e r -- t h e so u t h -- so u t h q u a r t e r of 
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S e c t i o n 17 and t h e n o r t h w e s t of t h e southwest o f 17. That 

i s t h e Turner "B" lease t h a t was p a r t o f t h e o r i g i n a l o r d e r 

i n 1967. 

Q. So t h e n o r t h h a l f o f S e c t i o n 20. 

A. The n o r t h t h r e e - q u a r t e r s of S e c t i o n 20. 

Q. N o r t h t h r e e - q u a r t e r s o f S e c t i o n 20. The --

A. The south q u a r t e r o f 17 r u n n i n g - t h e q u a r t e r 

r u n n i n g — 

Q. The south h a l f of t h e south h a l f ? 

A. Yes, s i r . And t h e n o r t h w e s t q u a r t e r of t h e 

southwest o f 17. 

Q. But you now show t h a t t o be i n c l u d e d i n t h e 

R u s s e l l Turner p r o j e c t ; i s t h a t c o r r e c t ? 

A. That i s c o r r e c t . I t was a p a r t o f t h e o r i g i n a l 

o r d e r i n February of '67, alo n g w i t h S e c t i o n 18, e x c e p t i n g 

t h e e a s t h a l f of t h e n o r t h e a s t , and S e c t i o n 19, n o r t h h a l f 

o f 19. That was t h e o r i g i n a l o r d e r t h a t was s e t f o r w a r d i n 

February o f '67. 

And t h e n t h e expansion of t h e o r d e r i n October 

of '68 r e s u l t e d i n t h e Premier o n l y f l o o d , t h e sou t h h a l f 

o f t h e sou t h h a l f of 20, a l l o f 29, t h e s o u t h e a s t q u a r t e r 

of S e c t i o n 30. 

Q. So b a s i c a l l y we've g o t one l a r g e w a t e r f l o o d , 

t h a t R u s s e l l Turner and then you've g o t t h e expansion area? 

A. That's c o r r e c t . 
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Q. Are t h e -- w i l l t h e R u s s e l l T u r n e r and t h e 

expansion area be operated as one p r o j e c t or two s e p a r a t e 

p r o j e c t s ? 

A. Avon i n t h e i r agreement w i t h Socorro has t h e 

r i g h t s , and i t ' s my u n d e r s t a n d i n g we w i l l e x e r c i s e t h e 

r i g h t s t o d r i l l t o earn t h e r e s t o f t h e area t h a t we j u s t 

d e s c r i b e d , t h e r e s t of t h e R u s s e l l Turner f l o o d a r e a. The 

mechanism w i t h i n t h e agreement between t h e two e n t i t i e s i s 

on a d r i 1 1 - t o - e a r n b a s i s . You d r i l l an i n f i l l w e l l and you 

b a s i c a l l y earn t h e area around t h a t t h a t would complete 

t h a t p a t t e r n . Avon has i n d i c a t e d t h a t t h e y i n t e n d t o 

e x e r c i s e t h e i r o p t i o n t o d r i l l t o earn and t o earn t h e 

e n t i r e area o f t h e Socorro acreage, which i s i n 17, 18, 19, 

20 and 30. 

So i t w i l l be ope r a t e d as a s i n g l e f l o o d , b u t 

t h a t w i l l occur g r a d u a l l y over t h e n e x t two or t h r e e y e a r s , 

a c c o r d i n g t o t h e agreement between t h e p a r t i e s . 

Q. So you w i l l a c q u i r e a d d i t i o n a l acreage as you 

d r i l l new w e l l s ? 

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

Q. That's g o i n g t o p l a y h e l l w i t h t h e d i v i s i o n 

t r y i n g t o keep t h e two p r o j e c t s s e p a r a t e . 

The 12 w e l l s i n t h e expansion area, have those 

w e l l s a l r e a d y been approved f o r i n j e c t i o n , a l l o f tho s e 

w e l l s ? 
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A. Those w e l l s were o r i g i n a l l y approved f o r 

i n j e c t i o n i n t o t h e Premier o n l y by t h e o r d e r o f '68. 

Q. But t h e y were a l l p e r m i t t e d , a l l o f them were 

p e r m i t t e d t o i n j e c t ? 

A. Yes. 

Q. We l l No. 56 i n S e c t i o n 30, do you propose t h a t 

be i n c l u d e d i n t h e expansion area a t t h i s time? 

A. I would l i k e t o propose t h a t -- t h a t i s i n 

acreage t h a t has not been earned by Avon b u t i s a p a r t o f 

t h e 1968 Turner "B" expansion o r d e r . 

MR. KELLAHIN: Let me make a comment. I'm perhaps not 

c o r r e c t , b u t I t h i n k t h e p l a t i s s l i g h t l y c o n f u s i n g . My 

u n d e r s t a n d i n g of t h e p r i o r o r d e r and i n j e c t i o n w e l l 56 i s 

t h a t t h e s o u t h e a s t q u a r t e r o f 30 i s a l r e a d y i n an approved 

p o s i t i o n , as f a r as t h e OCD i s concerned. The map s i m p l y 

r e f l e c t s t h e Socorro-Avon r e l a t i o n s h i p and s h o u l d n o t be 

mis u n d e r s t o o d as t h e expansion area approved by t h e 

d i v i s i o n . You've a l r e a d y approved t h e s o u t h e a s t q u a r t e r of 

30, and t h e 56 w e l l i s a l r e a d y approved as t o t h e Premier. 

So we t h i n k t h e o u t e r boundaries o f t h e expansion area are 

g o i n g t o remain t h e same. 

THE WITNESS: R i g h t . 

Q. (By Mr. Catanach) But i t ' s n o t Avon's acreage? 

A. Not y e t . 

Q. Mr. Hughes, I was i n v o l v e d i n t h e p r e - h e a r i n g 
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d i s c u s s i o n s w i t h Avon and t h e d i s t r i c t o f f i c e , and i t was 

my u n d e r s t a n d i n g t h a t more than t h r e e s t e p - r a t e t e s t s were 

g o i n g t o be r e q u i r e d t o s u b s t a n t i a t e t h e dat a you 

p r e s e n t e d . 

A. That i s c o r r e c t . I t ' s my u n d e r s t a n d i n g t h a t t h e 

d i s c u s s i o n s t h a t you were i n v o l v e d i n r e q u e s t e d t h a t s i x o f 

t h e 12 w e l l s have step r a t e s . Two t h i n g s have o c c u r r e d 

s i n c e t h a t t i m e . There has been a l o t o f d i s c u s s i o n w i t h 

t h e d i s t r i c t , and i n f a c t t h e d i s t r i c t had p r e t t y s t r o n g l y 

r e q u e s t e d t h a t o n l y one w e l l be i n j e c t e d i n t o and a s t e p 

r a t e , and Avon r e q u e s t e d t h a t a t l e a s t t h r e e s t e p r a t e s be 

conducted. I n a d d i t i o n , mechanical problems and a p p r o v a l 

of p i p e l i n e i n j e c t i o n r i g h t of ways were n o t -- had n o t 

been r e c e i v e d . I t was i n d i c a t e d by t h e BLM t h a t new 

a r c h e o l o g i c a l a p p r o v a l s would be r e q u i r e d f o r t h e l a y i n g o f 

t h e i n j e c t i o n l i n e s , which was r e q u i r e d b e f o r e i n j e c t i o n 

c o u l d be conducted i n t o any of t h e o t h e r n i n e w e l l s . That 

has been approved -- a p p r o v a l has been o b t a i n e d i n t h e l a s t 

10 days on -- two a d d i t i o n a l a p p r o v a l has been o b t a i n e d i n 

t h e l a s t 10 days f o r t h e p i p e l i n e r i g h t s o f ways on two 

a d d i t i o n a l w e l l s , No. 64 and 54. I t ' s my u n d e r s t a n d i n g 

t h a t Avon w i l l conduct t h a t work t i m e l y . 

Q. Does Avon propose t o conduct any more s t e p - r a t e 

t e s t s ? 

A. Avon f e e l s t h a t s t e p - r a t e t e s t s t h a t have been 
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conducted a re r e p r e s e n t a t i v e . I f t h e d i v i s i o n f e e l s t h a t 

a d d i t i o n a l s t e p r a t e s are r e q u i r e d , Avon would c e r t a i n l y 

conduct t h o s e . 

Q. Now, d i d you say you were g o i n g t o use downhole 

r e g u l a t o r s t o c o n t r o l t h e r a t e s or t h e f l o w s i n t o t h e 

s e p a r a t e s t r a t a ? 

A. That i s one o f t h e c o n s i d e r a t i o n s . I t appears 

t h a t some s e p a r a t i o n w i l l be r e q u i r e d . The way t h a t t h e 

t h r e e t e s t w e l l s are completed now i s w i t h a s i n g l e s t r i n g 

o f t u b i n g , packer s e t above a l l p e r f o r a t i o n s . I t ' s our 

f e e l i n g t h a t t h e i n j e c t e d f l u i d d u r i n g t h e s t e p r a t e --

most, i f n o t a l l i t , went i n t o t h e Premier, which had 

p r e v i o u s l y been i n j e c t e d i n t o and p r e v i o u s l y been f r a c k e d 

and t h e c o m p l e t i o n -- Avon i s c u r r e n t l y w o r k i n g on t h e 

mechanical arrangement f o r t h e c o m p l e t i o n s , b u t i t w i l l 

e i t h e r be done w i t h m u l t i p l e s t r i n g s o f t u b i n g and packers 

t o i s o l a t e v a r i o u s i n t e r v a l s o r w i t h downhole f l o w 

r e g u l a t o r s . 

I'm not aware t h a t t h a t d e c i s i o n has been made 

y e t . I t w i l l p r o b a b l y be — t h a t d e c i s i o n w i l l be 

p r e d i c a t e d on i n j e c t i v i t y p r o f i l e s which -- t o my 

u n d e r s t a n d i n g , t h a t Avon w i l l be c o n d u c t i n g i n t h e near 

t e r m . T h i s was another reason f o r h a v i n g t h e t e s t p e r i o d 

a v a i l a b l e on -- t h e 30- t o 45-day t e s t p e r i o d a v a i l a b l e . 

Q. I s Avon t a r g e t i n g a s p e c i f i c f l o w r a t e f o r each 

HUNNICUTT REPORTING 
SUSAN G. PTACEK, CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

43 

o f t h e s e w e l l s o r --

A. Flow r a t e or i n j e c t i o n r a t e ? 

Q. I n j e c t i o n r a t e , s o r r y . 

A. I have i n d i c a t e d i n t h e C-108 a maximum 

i n j e c t i o n r a t e or volume per w e l l of 500 b a r r e l s per day, 

an average o f 400 b a r r e l s per day; and t h i s has been 

d e t e r m i n e d u t i l i z i n g some p r o j e c t e d w i t h d r a w a l s such t h a t 

p a t t e r n w i t h d r a w a l s and i n j e c t i o n can be matched, and 

t h e r e f o r e t h e f l o o d p r o p e r l y managed. I t may be t h a t these 

numbers w i l l t u r n out t o be e i t h e r t o o h i g h or t o o low; and 

i f so -- i f Avon would need a d d i t i o n a l volume, t h e y would 

come t o t h e d i v i s i o n t o r e q u e s t i t . 

Q. What i s t h e f o r m a t i o n d i r e c t l y o v e r l y i n g t h e 

Grayburg i n t h i s area? 

A. The Queen. 

Q. The Queen. 

A. The Que«en s e r i e s . 

Q. What's t h e l i t h o l o g y of t h e Queen i n t h i s area? 

A. The l i t h o l o g y o f t h e e n t i r e s e c t i o n i s d o l o m i t e s 

and h y d r a t e s . I t h i n k t h e Queen i t s e l f -- and I'm n o t ver y 

f a m i l i a r w i t h i t , b u t I t h i n k t h a t i t ' s p r o b a b l y a sand; 

b u t i t ' s q u i t e some d i s t a n c e up t h e w e l l b o r e t h e main Queen 

h o r i z o n , which i s n o t p r o d u c t i v e i n t h i s a r ea. 

Q. You seem t o be f a m i l i a r w i t h t h e Keel-West area 

somewhat. They've been i n j e c t i n g a t t h a t h i g h p r e s s u r e f o r 
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a p p r o x i m a t e l y a year? 

A. Yes, s i r . 

Q. Have t h e y done any i n f i l l d r i l l i n g d u r i n g t h a t 

time? 

A. There has been no i n f i l l d r i l l i n g done t o da t e . 

I t ' s my u n d e r s t a n d i n g t h a t Socorro has an i n f i l l d r i l l i n g 

program proposed, and, i n f a c t , have s u b m i t t e d a p p l i c a t i o n s 

t o d r i l l on -- I t h i n k about s i x w e l l s ; o p e r a t i o n s have not 

i n i t i a t e d y e t . 

Q. But they've seen no water o f t h e zone i n any of 

t h e area? 

A. There has been no i n d i c a t i o n o f any mechanical 

problem, any water o ut of zone. 

Q. Mr. Hughes, d i d you a c t u a l l y r u n a f r a c h i t e l o g 

on one o f these w e l l s i n t h e expansion area? 

A. Two. 

Q. I n t o t h e w e l l s ? 

A. Turner "B" No. 84 and Turner "B" No. 85. 

Q. Was t h e f r a c h i t e l o g a c t u a l l y s u b m i t t e d t o t h e 

d i v i s i o n o r n o t , a copy of t h e f r a c h i t e log? 

A. I t i s s u b m i t t e d here. I'm n o t aware i t ' s been 

s u b m i t t e d p r e v i o u s l y . 

Q. I t i s here? 

A. A copy of t h e f r a c h i t e l o g i s a t t a c h e d t o --

MR. KELLAHIN: I t h i n k i t ' s 7. 
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A. E x h i b i t 5 has a t t a c h e d t h e Schlumberg J f r a c 

h i t e l o g f o r No. 85. And t h e A t l a s W i r e l i n e S e r v i c e f r a c 

m i g r a t i o n l o g f o r No. 84. 

Q. (By Mr. Catanach) Now, as I u n d e r s t a n d i t , 

you're a s k i n g 1650 pounds f o r a l l of t h e 12 w e l l s ? 

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

Q. And you a l s o r e q u e s t e d an a d m i n i s t r a t i v e 

p r o c e d ure so t h a t can be r a i s e d ? 

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

Q. Based on what? 

A. Based on st e p r a t e s , based on o t h e r o p e r a t i n g 

i n f o r m a t i o n t h a t becomes a v a i l a b l e as t e s t i n g or i n j e c t i o n 

i s conducted. We may see t h a t as i n j e c t i o n i s i n i t i a t e d 

t h a t s u f f i c i e n t volumes of water are n o t b e i n g -- are n o t 

a b l e t o i n j e c t s u f f i c i e n t volumes. 

Q. The r e s e r v e c a l c u l a t i o n s t h a t have been 

s u b m i t t e d as evidence, i s t h a t over t h e e n t i r e p r o d u c t i v e 

i n t e r v a l , i n c l u d i n g a l l of t h e Grayburg and San Andres 

f o r m a t i o n s ? 

A. Yes, s i r . 

Q. Mr. Hughes, were t h e r e any w e l l s t h a t were 

t a r g e t e d by t h e d i s t r i c t -- any P&A'd w e l l s t h a t had t o be 

r e e n t e r e d or replugged? 

A. There was a q u e s t i o n on a w e l l i n S e c t i o n 31, 

t h e Stogner or Stagner No. 2. I t was i n i t i a l l y i n d i c a t e d 
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t h a t t h a t w e l l was w i t h i n t h e st u d y area. Subsequent 

i n f o r m a t i o n i n d i c a t e s t h a t t h e w e l l was m i s s p o t t e d on t h e 

map, u s i n g t h e i n f o r m a t i o n a t t h e d i s t r i c t , and t h a t t h e 

w e l l was o u t s i d e — i s o u t s i d e t h e h a l f - m i l e area. 

Q. You i n d i c a t e d t h a t t h e r e i s sc a r c e f r e s h water 

i n t h i s area, or what have you de t e r m i n e d t o be t h a t ? 

A. The r e s u l t s o f t h e st u d y t h a t was conducted f o r 

Socorro f o r t h e i r a p p l i c a t i o n and subsequent o r d e r 

i n d i c a t e d no f r e s h water i n any of t h e s e c t i o n s w i t h i n t h e 

Socorro-Avon acreage, or any f r e s h water i n d i c a t e d i n any 

of t h e s u r r o u n d i n g s e c t i o n s . I t h i n k t h a t t h e c l o s e s t 

f r e s h w a t e r , as I remember t h e s t u d y , was i n -- was about 

f i v e m i l e s -- f o u r or f i v e m i l e s t o t h e e a s t , and I'm not 

sure what s e c t i o n . I t seems t o me l i k e t h a t was i n S e c t i o n 

24. We can g e t and p r o v i d e t o you t h e r e s u l t s o f t h a t 

s t u d y . I do n o t have i t w i t h me. 

Q. Mr. Hughes, how do you de t e r m i n e a f t e r t h e --

a f t e r you've s t a r t e d d o i n g t h i s , i n j e c t i n g t h e 450 pounds 

above f r a c p r e s s u r e , how do you de t e r m i n e t h a t y ou're n ot 

go i n g t o l o s e any water -- or you're n o t l o s i n g any water 

t o any o t h e r f o r m a t i o n s , or t h a t i t ' s w o r k i n g t h a t you want 

i t t o ? 

A. W e l l , I suppose t h e most obvious i n d i c a t i o n t h a t 

i t ' s w o r k i n g w i l l be t h e response t h a t ' s expected. I t h i n k 

t h a t i f we had w e l l s t h a t -- t h a t we had a q u e s t i o n about, 
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maybe we weren't s e e i n g t h e response, we would r u n 

i n j e c t i v i t y p r o f i l e s or t e m p e r a t u r e s u r v e y s , which would 

i n d i c a t e i f we have water b e i n g i n j e c t e d i n t o and g o i n g out 

of zone. Proper management of t h e w a t e r f l o o d w i l l r e q u i r e 

c e r t a i n l y t h a t we r u n i n j e c t i v i t y p r o f i l e s , and from those 

we can see where water i s g o i n g . I f we have a q u e s t i o n , 

I'm c e r t a i n t h a t we want t o know t h e answer; because i f t h e 

wat e r i s n o t s t a y i n g where we want i t t o , t h e f l o o d i s not 

g o i n g t o work. 

MR. CATANACH: I b e l i e v e t h a t ' s a l l I have a t t h i s 

t i m e . You may be excused. 

Mr. K e l l a h i n , I would l i k e t o g e t a rough o r d e r 

fro m you. 

MR. KELLAHIN: Smooth rough or rough, rough? 

MR. CATANACH: Smooth rough. I s t h e r e a n y t h i n g 

f u r t h e r i n t h i s case? 

MR. KELLAHIN: No, s i r . 

MR. CATANACH: There b e i n g n o t h i n g f u r t h e r , Case 10290 

w i l l be t a k e n under advisement. 

(Whereupon, t h e h e a r i n g was concluded a t t h e 

approximate hour o f 10:07 a.m.) 

* * * 
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STATE OF NEW MEXICO ) 

ss . 
COUNTY OF SANTA FE 

REPORTER'S CERTIFICATE 

I , Susan G. Ptacek, a C e r t i f i e d Court R e p o r t e r and 

Not a r y P u b l i c , do HEREBY CERTIFY t h a t I s t e n o g r a p h i c a l l y 

r e p o r t e d t h e proceedings b e f o r e t h e O i l C o n s e r v a t i o n 

D i v i s i o n , and t h a t t h e f o r e g o i n g i s a t r u e , complete and 

a c c u r a t e t r a n s c r i p t of t h e proceedings o f s a i d h e a r i n g as 

appears from my s t e n o g r a p h i c notes so t a k e n and t r a n s c r i b e d 

under my p e r s o n a l s u p e r v i s i o n . 

I FURTHER CERTIFY t h a t I am n o t r e l a t e d t o nor 

employed by any of t h e p a r t i e s h e r e t o , and have no i n t e r e s t 

i n t h e outcome t h e r e o f . 

DATED a t Santa Fe, New Mexico, t h i s 1 8 t h day o f 

October, 1991. 

SUSAN G. PTACEK 
C e r t i f i e d Court R e p o r t e r 
N o t a r y P u b l i c 

My Commission E x p i r e s : 
December 10, 1993 

OH Conservation Division 
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