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IN THE MATTER OF THE HEARING CALLED BY 
THE OIL CONSERVATION DIVISION FOR THE 
PURPOSE OF CONSIDERING: 

APPLICATION OF DEVON ENERGY OPERATING 
CORPORATION FOR WATERFLOOD EXPANSION, 
EDDY COUNTY, NEW MEXICO 

REPORTER'S TRANSCRIPT OF PROCEEDINGS 

EXAMINER HEARING 

BEFORE: DAVID R. CATANACH, Hearing Examiner 

J u l y 25th, 1996 

Santa Fe, New Mexico 

This matter came on f o r hearing before the New 

Mexico O i l Conservation D i v i s i o n , DAVID R. CATANACH, 

Hearing Examiner, on Thursday, J u l y 2 5th, 1996, a t the New 

Mexico Energy, Minerals and Natural Resources Department, 

Por t e r H a l l , 2040 South Paeheco, Santa Fe, New Mexico, 

Steven T. Brenner, C e r t i f i e d Court Reporter No. 7 f o r the 

State of New Mexico. 

* * * 

CASE NO. 11 ,580 

ORIGINAL 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



2 

I N D E X 

J u l y 25th, 1996 
Examiner Hearing 
CASE NO. 11,580 

PAGE 

EXHIBITS 3 

APPEARANCES 3 

APPLICANT'S WITNESSES: 

FREDERICK L. CORNELL (Engineer) 
D i r e c t Examination by Mr. Bruce 4 
Examination by Examiner Catanach 15 

DICK MORROW (Senior Reservoir Engineer) 
D i r e c t Examination by Mr. Bruce 2 0 
Examination by Examiner Catanach 2 6 

REPORTER'S CERTIFICATE 31 

* * * 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



3 

E X H I B I T S 

Ap p l i c a n t ' s I d e n t i f i e d Admitted 

E x h i b i t 1 6 15 
E x h i b i t 2 7 15 
E x h i b i t 3 11 15 

E x h i b i t 4 14 15 
E x h i b i t 5 22 26 
E x h i b i t 6 22 26 

E x h i b i t 7 22 26 

* * * 

A P P E A R A N C E S 

FOR THE DIVISION: 

RAND L. CARROLL 
Attorne y a t Law 
Legal Counsel t o the D i v i s i o n 
2040 South Paeheco 
Santa Fe, New Mexico 87505 

FOR THE APPLICANT: 

HINKLE, COX, EATON, COFFIELD & HENSLEY 
218 Montezuma 
P.O. Box 2068 
Santa Fe, New Mexico 87504-2068 
By: JAMES G. BRUCE 

* * * 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

4 

WHEREUPON, the f o l l o w i n g proceedings were had a t 

11:38 a.m.: 

EXAMINER CATANACH: At t h i s time w e ' l l c a l l Case 

11,580. 

MR. CARROLL: A p p l i c a t i o n of Devon Energy 

Operating Corporation f o r w a t e r f l o o d expansion, Eddy 

County, new Mexico. 

EXAMINER CATANACH: Are the r e appearances i n t h i s 

case? 

MR. BRUCE: Mr. Examiner, Jim Bruce from the 

Hinkle law f i r m i n Santa Fe, repr e s e n t i n g the A p p l i c a n t . I 

have two witnesses t o be sworn. 

EXAMINER CATANACH: A d d i t i o n a l appearances? 

W i l l the witnesses please stand t o be sworn in? 

(Thereupon, the witnesses were sworn.) 

FREDERICK L. CORNELL, 

the witness h e r e i n , a f t e r having been f i r s t d uly sworn upon 

h i s 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. BRUCE: 

Q. W i l l you please s t a t e your name and c i t y of 

residence f o r the record? 

A. Frederick L. C o r n e l l , Yukon, Oklahoma. 

Q. And what i s your occupation and who i s your 

employer? 
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A. I'm a petroleum engineer f o r Devon Energy 

Corporation. 

Q. Have you p r e v i o u s l y t e s t i f i e d before the 

Di v i s i o n ? 

A. No. 

Q. Would you please o u t l i n e your educational and 

employment background? 

A. I have a c i v i l engineering degree from Oklahoma 

State U n i v e r s i t y . I'm a r e g i s t e r e d p r o f e s s i o n a l engineer 

i n the State of Oklahoma. 

I've worked f o r Devon Energy f o r approximately 

f o u r years. P r i o r t o t h a t , I worked f o r LL&E, I n e x i c o f o r 

11 years, and I worked f o r H a l l i b u r t o n Services f o r f o u r 

years, b a s i c a l l y working production and operations through 

t h a t time p e r i o d i n Anadarko Basin i n Oklahoma, Permian 

Basin i n Texas and New Mexico. 

Q. And are you f a m i l i a r w i t h the engineering matters 

r e l a t e d t o t h i s A p p l i c a t i o n ? 

A. Yes. 

MR. BRUCE: Mr. Examiner, I would tender Mr. 

Co r n e l l as an expert petroleum engineer. 

EXAMINER CATANACH: He i s so g u a l i f i e d . 

Q. (By Mr. Bruce) B r i e f l y , Mr. C o r n e l l , what does 

Devon seek i n t h i s A p p l i c a t i o n ? 

A. Devon seeks a u t h o r i t y t o i n j e c t produced water 
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i n t o the Grayburg-Jackson Pool f o r w a t e r f l o o d purposes, 

through several w e l l s w i t h i n the Keel "B" and West "B" 

leases, l o c a t e d i n Sections 8 and 9 of Township 17 South, 

Range 31 East. 

Q. Would you please r e f e r t o Devon's E x h i b i t 1 and 

i d e n t i f y t h a t f o r the Examiner? 

A. E x h i b i t 1 i s a map of the area of i n t e r e s t , w i t h 

Devon's leasehold shaded i n yellow. The c i r c l e i s a h a l f -

m i l e r a d i u s around the Keel "B" 28. 

Q. Now, t h i s i s a w a t e r f l o o d expansion. Are t h e r e 

other waterfloods i n t h i s area? 

A. Yes, there are. There are several w a t e r f l o o d s i n 

the Grayburg-Jackson. 

Q. Okay. And before we get o f f of t h i s map, who are 

the o f f s e t operators t h a t we are r e q u i r e d t o n o t i f y of t h i s 

A p p l i c a t i o n ? 

A. Ray Westall operates the northwest q u a r t e r of 

Section 16, Marbob Energy operates t o the northwest of the 

northeast q u a r t e r and the northeast of the northwest of 17. 

Q. Okay, and a l l the other yellow acreage i s , of 

course, operated by Devon? 

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

Q. As f a r as other i n t e r e s t e d p a r t i e s , i s the Bureau 

of Land Management the lessee and the surface owner of the 

p a r t i c u l a r a f f e c t e d acreage? 
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A. Yes, they are. 

Q. Now, you mentioned the Keel and West leases. 

Have these already been approved f o r w a t e r f l o o d i n g by the 

Di v i s i o n ? 

A. Yes, the D i v i s i o n has approved the Keel/West 

Waterflood P r o j e c t covering a l l or p a r t s of Section 3 

t h r o u g h 10 by Orders R-2268 and WFX-585 and -587. 

Q. So why are we here today? 

A. Well, there's a problem w e l l , the Keel "B" 28, 

which I mentioned p r e v i o u s l y . I t ' s l o c ated 1980 from the 

south l i n e , 660 from the east l i n e of Section 8, which 

prevents f u r t h e r a d m i n i s t r a t i v e approval f o r a w a t e r f l o o d 

i n j e c t i o n i n t h i s area. 

Q. Let's discuss the i n j e c t i o n a p p l i c a t i o n . Would 

you i d e n t i f y E x h i b i t 2, please? 

A. E x h i b i t 2 i s the C-108 f i l e d w i t h the D i v i s i o n 

f o r t h i s case. For reference, the pages are numbered i n 

the lower r i g h t - h a n d corner. 

Q. Okay. How many proposed i n j e c t i o n w e l l s does 

t h i s A p p l i c a t i o n cover? 

A. I t covers a l l seven w e l l s . We e v e n t u a l l y seek t o 

convert t o i n j e c t i o n i n the area of the Keel "B" 28. Those 

are the Keel "B" 12, 29 and 76, which we seek t o convert 

immediately and the Keel "B" 27, 46 and 77, and the West 

"B" 35, f o r which we seek f u t u r e a d m i n i s t r a t i v e approval i f 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

8 

t h i s A p p l i c a t i o n i s granted. 

Q. Okay, and i s basic i n f o r m a t i o n on these seven 

proposed i n j e c t i o n w e l l s given a t pages 2 t o 22? 

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

Q. Okay. 

A. There are three pages of i n f o r m a t i o n f o r each 

w e l l , each of seven w e l l s . For example, i f y o u ' l l look a t 

pages 2 through 5, you've got a l i s t of i n f o r m a t i o n , and 

then f o l l o w e d by two sketches, which are the c u r r e n t 

proposed wellbore sketches. 

Q. Okay. I n looking through t h i s , what i s the 

approximate i n j e c t i o n i n t e r v a l i n footage f o r each of these 

wells? 

A. The i n j e c t i o n i n t e r v a l i s e s s e n t i a l l y about 800 

t o 900 f e e t f o r each of the seven w e l l s . 

Q. I s each of the proposed i n j e c t i o n w e l l s 

adequately cased and cemented such t h a t no i n j e c t e d water 

can escape t o other pools? 

A. Yes, they are. 

Q. Now, l e t ' s go on t o the i n j e c t i o n o p e r a t i o n , 

s t a r t i n g on page 49. What i s the proposed i n j e c t i o n rate? 

A. As you can see on page 49, the proposed i n j e c t i o n 

r a t e i s 500 b a r r e l s per day, average, w i t h a maximum of 600 

b a r r e l s per day. 

Q. And what w i l l be the i n i t i a l i n j e c t i o n pressure? 
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A. The top p e r f s i n these w e l l s range from 2800 t o 

3050 f e e t subsurface. So under D i v i s i o n r u l e s , the maximum 

i n i t i a l i n j e c t i o n pressure would be approximately 600 

pounds. 

However, Order Number R-22 68-C, approved 

pressures up t o 2500 pounds, which i s the pressure we 

request f o r the i n i t i a l t h ree w e l l s we are dis c u s s i n g 

today. 

Q. I s the r e a proposed s t i m u l a t i o n program f o r the 

i n j e c t i o n wells? 

A. Yes, we w i l l a c i d i z e them w i t h 15-percent NEFE 

ac i d , j u s t as we've done on a l l i n j e c t i o n w e l l s i n t h i s 

area. 

Q. How many w e l l s are there i n the area of review? 

A. I f you look a t pages 23 through 29, i t shows the 

area of review f o r each proposed i n j e c t i o n w e l l . And pages 

30 through 31 i s a l i s t of those w e l l s . There are 57 w e l l s 

i n the area of review. Six of these w e l l s are P-and-A'd, 

and the others are producers or i n j e c t o r s . 

Q. Okay. Were the s i x P-and-A'd w e l l s adequately 

plugged? 

A. Yes, except f o r the Keel "B" 28, which w e ' l l 

discuss s h o r t l y . 

Q. Okay. What about the producing — the c u r r e n t 

producing and i n j e c t i o n wells? Are they p r o p e r l y 
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completed, and w i l l they prevent the movement of f l u i d s ? 

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

Q. Okay. And I b e l i e v e data on each of these w e l l s 

i s given on pages what? 32 t o 42, I believe? 

A. What's tha t ? 

Q. Data on a l l of these w e l l s — 

A. Yes. 

Q. — i s given on pages 32 t o 42 of the C-108? 

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

Q. Are t h e r e any sources of f r e s h water i n t h i s 

area? 

A. No. We checked w i t h the State Engineer, and 

t h e r e are no freshwater w e l l s w i t h i n a m i l e of the proposed 

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

I f y o u ' l l look back a t E x h i b i t 1, t h e r e ' s two 

sections o u t l i n e d i n blue, Section 22 and 34. There were 

two w e l l s d r i l l e d , one i n each of those s e c t i o n s , t h a t are 

dry, and the nearest known water i s i n the Caprock, which 

i s approximately 10 t o 11 miles t o the east northeast of 

t h i s w a t e r f l o o d p r o j e c t . 

Q. Are there any open f a u l t s or other connections 

between the i n j e c t i o n zone and any d r i n k i n g water source i n 

t h i s area? 

A. Not t h a t we know of. 

Q. What w i l l be the source of the i n j e c t i o n water? 
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A. The i n j e c t i o n water w i l l be produced Grayburg-

Jackson water, plus make-up water from the Keel/West 

freshwater system. 

Q. I s the i n j e c t i o n water compatible w i t h the 

f o r m a t i o n water? 

A. Yes, we've been using the same water f o r 

approximately 3 0 years. 

Q. And there have been no problems of c o m p a t i b i l i t y 

over those 30 years? 

A. Not t h a t we're aware of. 

Q. Okay. Let's move on t o your E x h i b i t 3 and 

discuss the Keel "B" 28 w e l l . Could you i d e n t i f y t h a t 

e x h i b i t and go through i t s contents f o r the Examiner? 

A. E x h i b i t Number 3 has three f i g u r e s l i s t e d across 

i t , each one d e p i c t i n g d i f f e r e n t phases of the operations 

performed by Arco during August of 1979. 

Arco encountered a t u b i n g leak and went i n t o 

r e p a i r t h a t . On 8-10-79, i f y o u ' l l look on the very f i r s t 

one, which i s " I n i t i a l C o n f i g u r a t i o n " , they found a t u b i n g 

p a r t e d a t the surface, and they recovered two j o i n t s of 

t u b i n g , attempted t o f i s h the i n j e c t i o n t u b i n g by running a 

spear on the 2 3/8 work s t r i n g . The spear went o u t s i d e the 

4-1/2-inch casing a t approximately 600 f e e t . 

They continued t o run t u b i n g and ran 5034 f e e t of 

t u b i n g i n the w e l l . And you might note t h a t the depth of 

STEVEN T. BRENNER, CCR 
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t h i s w e l l i s approximately 3800 f e e t . When they p u l l e d 

t h i s t u b i n g from the w e l l , the bottom 3871 f e e t was bent, 

the top 1138 f e e t was s t r a i g h t . Obviously, i t encountered 

a v o i d or a cavern somewhere i n the s a l t zone between 1134 

and 1224, and the t u b i n g went out i n some n o n v e r t i c a l 

d i r e c t i o n , anyway. 

At t h a t p o i n t i n time, they continued t o attempt 

t o f i s h . As y o u ' l l see on Figure 2, t h i s i s the continued 

f i s h i n g operations. They ran a 3-7/8-inch overshot t o f i s h 

p a r t e d t u b i n g . There was no success. They were o u t s i d e 

the 4 1/2, which i s 601 f e e t . 

They ran an impression block t o 641 f e e t . There 

was no impression other than marks on the two sides of i t , 

i n d i c a t i n g they were i n between something. 

They ran a 3-7/8-inch wedge t o t r y t o get i n s i d e 

the casing, but t h a t went outside a t 601 f e e t . They ran i t 

t o 749 f e e t , d i d not t a g anything. 

They picked up on a 4-1/2-inch casing a t t h a t 

time. The casing parted a t 597 f e e t . They made t h r e e 

attempts t o f i s h the casing w i t h a 7-3/8-inch overshot and 

a bent j o i n t of 4-1/2-inch casing. They could not l a t c h on 

t o i t . I t was going outside of the 4 1/2 i n each case. 

They attempted t o f i s h the casing w i t h a 4-1/2-

inch casing spear t o go i n s i d e of i t and could not get 

i n s i d e the casing. The spear was going down beside i t 
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again. 

They attempted t o washover the casing w i t h a 

7-3/8-inch shoe. The shoe washed down beside the 4-1/2-

inch casing. 

They again attempted t o f i s h casing w i t h a 3-7/8-

inch spear and a bent j o i n t of 2-3/8-inch t u b i n g . No 

success t h e r e . 

They d r i l l e d and washed w i t h a 7-7/8-inch bent t o 

1275. They ran a c o l l a r l o g . The l o g reached TD a t 2375. 

You might note the top of cement i s at 2200 f e e t . The l o g 

showed no casing c o l l a r from 2375 f e e t back t o the surface 

casing, which i s a t approximately 550 f e e t . 

At t h a t time, they spotted cement plugs f o r 

P-and-A. 

I f y o u ' l l look a t Figure 3, t h a t ' s the schematic 

i n d i c a t i n g the plugs and t h a t plugging o p e r a t i o n . I f 

y o u ' l l look a t the lowest plug, they spotted 300 sacks of 

Class C cement outside the 4-1/2-inch casing a t 1250 f e e t . 

They waited on cement 12 hours and tagged the cement plug 

a t 12 30 f e e t . 

They attempted t o spot another 3 00-sack p l u g 

above t h a t , outside the 4-1/2-inch casing, a t 998 f e e t . 

They d i d not t a g t h a t and had no pressure d u r i n g t h a t 

o p e r a t i o n . 

At t h a t p o i n t i n time, they set an 8-5/8-inch 
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cement r e t a i n e r a t 482 f e e t and squeezed through the 

r e t a i n e r w i t h 300 sacks of Thickset cement and 200 sacks of 

Class C. 

Q. Can the Keel "B" 28 w e l l be s u c c e s s f u l l y 

re-entered and r e p a i r e d a t a reasonable cost? 

A. No, we don't b e l i e v e so. We estimate, based on a 

30-day f i s h i n g o peration, i t would take about $368,000 t o 

conduct a 3 0-day f i s h i n g o peration. We t h i n k t h a t we would 

simply be doing e s s e n t i a l l y the same t h i n g s t h a t Arco 

attempted, and they attempted i t numerous times. And we 

f e e l l i k e there's probably less than a one-in-ten chance of 

being successful a t doing any more than they d i d . 

Q. W i l l Devon's next witness discuss your proposal 

f o r d e a l i n g w i t h t h i s s i t u a t i o n ? 

A. Yes, he w i l l . 

Q. Was n o t i c e of the A p p l i c a t i o n i n t h i s case sent 

t o the surface owner and the o f f s e t operators, as r e q u i r e d 

by D i v i s i o n rules? 

A. Yes, E x h i b i t 4 contains copies of the n o t i c e 

l e t t e r s and the c e r t i f i e d r e t u r n r e c e i p t s r e g a r d i n g the 

m a i l i n g s of Form C-108 and the A p p l i c a t i o n f o r the hearing. 

Q. I n your opinion, i s the g r a n t i n g of t h i s 

A p p l i c a t i o n i n the i n t e r e s t s of conservation and the 

p r e v e n t i o n of waste? 

A. Yes, i t i s . 
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Q. And were E x h i b i t s 1 through 4 prepared by you or 

under your d i r e c t i o n or compiled from Devon's business 

records? 

A. Yes. 

MR. BRUCE: Mr. Examiner, we would move the 

admission of Devon's E x h i b i t s 1 through 4. 

EXAMINER CATANACH: E x h i b i t s 1 through 4 w i l l be 

admitted as evidence. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. C o r n e l l , was t h i s — This A p p l i c a t i o n was 

o r i g i n a l l y f i l e d a d m i n i s t r a t i v e l y ; i s t h a t c o r r e c t ? Or do 

you know? 

A. No, I be l i e v e we withdrew --

Q. Okay. 

A. — these w e l l s from the o r i g i n a l A p p l i c a t i o n . 

Q. Okay, the — As I understand i t , the 12, 29 and 

76 w e l l s , you want t o be able t o convert those immediately? 

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

Q. And the 27, 46, 77 and 3 5 — 

A. West "B" 35, r i g h t . 

Q. — do you know when those w e l l s w i l l be 

converted? 

A. Well, I t h i n k the next witness w i l l get i n t o t h a t 

w i t h t he proposal we're making here. 
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Q. I s t h i s a new area w i t h i n the p r o j e c t t h a t has 

not been flooded before? 

A. No, ther e are numerous i n j e c t i o n w e l l s w i t h i n 

t h i s h a l f - m i l e r a d i u s . 

Q. W i t h i n the h a l f - m i l e r a d i u s you've got shown on 

E x h i b i t 1, there are c u r r e n t l y i n j e c t i o n w ells? 

A. Yes. 

Q. Do you know which w e l l s those might be? 

MR. BRUCE: The next witness w i l l have — 

THE WITNESS: Yeah. 

MR. BRUCE: — E x h i b i t 6, Mr. Examiner. I t ' s on 

th e r e . 

Q. (By Examiner Catanach) Okay. The i n j e c t i o n 

i n t e r v a l i s approximately 2900 t o 3800 f e e t or — 

A. That's — approximately, uh-huh. 

Q. You sta t e d t h a t i t was your o p i n i o n t h a t t h e r e i s 

not any f r e s h water i n t h i s area? 

A. To our knowledge, there's not. 

Q. And you based t h a t on what data, Mr. Cornell? 

A. Based on what I have seen i n reviewing w e l l f i l e s 

throughout the l i f e of the w e l l s i n t h i s area, I have not 

seen any i n d i c a t i o n s of water. 

I n f a c t , i n several of the w e l l s t h a t were 

d r i l l e d w i t h cable t o o l s they d i d t e s t f o r water, and I 

don't r e c a l l seeing any t h a t t e s t e d water d u r i n g t h e 
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surface — through the surface i n t e r v a l s . And we have not 

encountered any water. 

Q. Have you looked f o r f r e s h water? 

A. No, we have not t e s t e d , Devon has not t e s t e d f o r 

f r e s h water. 

Q. I f there was f r e s h water i n t h i s area, would i t 

be safe t o say i t would be a t a f a i r l y shallow depth? 

A. Yes. 

Q. Are you i n j e c t i n g — I n t h i s area, are you 

i n j e c t i n g a t a pressure of 2500 pounds? 

A. Right now, our average pressure i s somewhere 

between 2000 and 2100, i n the approved... 

Q. So t h a t i s i n t h i s area i n the southeast q u a r t e r 

of Section 8? 

A. Southeast of Section 8, yes, I b e l i e v e we would 

be on the w e l l s t h a t are a c t i v e i n j e c t o r s i n t h a t area. 

Q. Have you r e c e n t l y d r i l l e d any w e l l s i n t h i s area? 

A. Yes, we have. As a matter of f a c t , the Keel "B" 

28, the w e l l i n question, has a t w i n w e l l which has been 

d r i l l e d w i t h i n the l a s t year or year and a h a l f . The Keel 

"B" 76 has been d r i l l e d w i t h i n the l a s t two years. 

Q. 76 i s also i n the southeast q u a r t e r there? 

A. Yes, s i r . 

Q. Okay. 

A. I t ' s a c t u a l l y i n the northeast, but i t ' s w i t h i n 
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t h a t h a l f m i l e . 

Q. When you guys d r i l l e d these w e l l s , have you 

encountered any water flows i n any zones? 

A. Not i n the shallow zones i n t h i s area, and I 

don't b e l i e v e i n the deep zones e i t h e r here. I don't 

r e c a l l any p a r t i c u l a r water flows i n t h i s area. 

Q. Now, there i s a s a l t s e c t i o n i n t h i s area; i s 

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

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

Q. Have you encountered any water flows i n the s a l t 

section? 

A. Not t h a t I r e c a l l i n t h i s area. I n other areas, 

we have. 

Q. What other areas are you r e f e r r i n g to? 

A. Right offhand, I t h i n k over i n Section 7, down i n 

the south, southernmost p a r t of t h a t , approximately a m i l e 

away. 

Q. Are the seven proposed i n j e c t i o n w e l l s — are 

those necessary t o conduct your w a t e r f l o o d operations i n 

t h i s area? 

A. Yes, they are, and I b e l i e v e the next witness 

w i l l e laborate on t h a t . 

Q. Okay. You've examined the remaining w e l l s i n the 

area of review, and are you s a t i s f i e d t h a t each of those 

are cemented and cased and plugged adequately t o — 
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A. Yes. 

Q. — confine the i n j e c t i o n water? 

A. Yes. 

Q. Are each of the i n j e c t i o n w e l l s cased and 

cemented so as t o confine the i n j e c t i o n water? 

A. Yes, they are. 

Q. Do you guys have any problems i n terms of 

mechanical f a i l u r e s w i t h i n producing w e l l s or i n j e c t i o n 

w e l l s i n t h i s area? Frequent f a i l u r e s or out of the 

ordinary? 

A. Not i n t h i s area. 

Q. Are most of the producing and i n j e c t i o n w e l l s 

w i t h i n t h i s s p e c i f i c area, are they f a i r l y old? 

A. The m a j o r i t y of these w e l l s have been d r i l l e d , I 

b e l i e v e , i n the Seventies and l a t e E i g h t i e s . I'm not sure 

about the producing w e l l s r i g h t offhand, but of the 

i n j e c t i o n w e l l s proposed I know t h a t — I b e l i e v e f o u r of 

those were d r i l l e d p r i o r t o 1964. I t h i n k t h r e e were 

d r i l l e d 1961 t o 1964, and then one was d r i l l e d back i n 

1954, I b e l i e v e . 

Q. Well, you mentioned something about conducting 

w a t e r f l o o d operations f o r 30 years. 

A. I b e l i e v e t h a t Arco has been p u t t i n g water i n the 

ground since about 1964 or e a r l y S i x t i e s . 

Q. So t h e r e may be some w e l l s i n t h i s area t h a t are 
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S i x t i e s vintage? 

A. Yes, yes, there's d e f i n i t e l y w e l l s t h a t are 

S i x t i e s v i n t a g e . I be l i e v e the Keel "B" 28 i s a S i x t i e s -

v i n t a g e w e l l . 

MR. BRUCE: Pages 32 t o 42 of the C-108 do give 

the completion dates. There's a column of completion dates 

f o r each w e l l . 

EXAMINER CATANACH: Okay. I b e l i e v e t h a t ' s a l l I 

have of the witness. 

DICK MORROW, 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn upon 

h i s 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. BRUCE: 

Q. Would you please s t a t e your name f o r the record? 

A. My name i s Dick Morrow. 

Q. And where do you reside? 

A. Edmond, Oklahoma. 

Q. Who do you work f o r ? 

A. I am a r e s e r v o i r engineer employed by Devon 

Energy. 

Q. Have you p r e v i o u s l y t e s t i f i e d before the D i v i s i o n 

as a r e s e r v o i r engineer? 

A. Yes, I have. 

Q. And were your c r e d e n t i a l s as an expert accepted 
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as a matter of record? 

A. Yes, they were. 

Q. And are you f a m i l i a r w i t h r e s e r v o i r matters and 

petroleum engineering matters p e r t a i n i n g t o t h i s 

A p p l i c a t i o n ? 

A. Yes. 

MR. BRUCE: Mr. Examiner, I would tender Mr. 

Morrow as an expert r e s e r v o i r engineer. 

EXAMINER CATANACH: Mr. Morrow i s so q u a l i f i e d . 

Q. (By Mr. Bruce) Mr. Morrow, could you j u s t — You 

have t h r e e e x h i b i t s , 5, 6 and 7. Could you j u s t — I t h i n k 

you need t o r e f e r t o them a l l a t once. Could you i d e n t i f y 

them b r i e f l y f o r the Examiner and then discuss Devon's 

proposal w i t h respect t o a monitoring p l a n t h a t would allow 

you t o d r i l l the proposed — or I mean complete the 

proposed i n j e c t i o n program? 

A. Yes, the p o t e n t i a l problem w i t h the Keel "B" 28 

i s t h a t as a r e s u l t of i n j e c t i n g water i n t o the Grayburg 

San Andres i n t e r v a l , t h a t we b u i l t up enough r e s e r v o i r 

pressure t o induce crossflow up the Keel "B" 28 we l l b o r e , 

which would adversely a f f e c t shallower zones. 

F i r s t , I would l i k e t o r e i t e r a t e t h a t we don't 

b e l i e v e t h a t there are any shallow freshwater sands i n t h i s 

are t o a f f e c t . 

Secondly, I ' d l i k e t o describe a m o n i t o r i n g 
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program t h a t i n our normal course of prudent w a t e r f l o o d 

operations w i l l prevent pressure from b u i l d i n g up around 

the Keel "B" 28 wellbore. 

E x h i b i t Number 5 i s an o u t l i n e of our proposed 

m o n i t o r i n g program, and E x h i b i t s 6 and 7 are a r e a l 

diagrams. 

I f you f i r s t look a t E x h i b i t Number 6, t h i s i s a 

l a r g e r - s c a l e map of the area i n question. Shown are the 

producing w e l l s as the gray c i r c l e s , a c t i v e i n j e c t i o n w e l l s 

as the s o l i d blue t r i a n g l e s , approved i n j e c t i o n w e l l s as 

the open blue t r i a n g l e s , and the f i r s t t h r e e proposed 

i n j e c t o r s as the dashed blue t r i a n g l e s . 

I've shown the Keel "B" 28 i n red t h e r e w i t h the 

h a l f - m i l e r a d i u s , and shown i n yellow are our proposed 

monitor w e l l s f o r Phase One. 

B a s i c a l l y what we would l i k e t o do would be t o 

convert those f i r s t t h ree w e l l s , the Keel "B" 12, 76 and 

29, t o i n j e c t i o n . We would then u t i l i z e the nine w e l l s 

t h a t are shaded i n yellow t o evaluate the r e s e r v o i r 

performance i n t h i s area, e s p e c i a l l y around the Keel "B" 

28. What t h a t would e n t a i l would be m o n i t o r i n g f l u i d 

l e v e l s and producing r a t e s t o monitor f o r w a t e r f l o o d 

response. As we experience w a t e r f l o o d response i n these 

w e l l s , we would a d j u s t the i n j e c t i o n r a t e s i n these nearby 

w e l l s t o keep the producing w e l l s i n a pumped-off 
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c o n d i t i o n . 

I n other words, what we would t r y t o do would be 

t o t r y t o balance our i n j e c t i o n w i t h our p r o d u c t i o n r a t e s 

so t h a t we wouldn't b u i l d up any pressure i n the r e s e r v o i r 

around the Keel "B" 28. The low pressure would prevent any 

upward crossflow. 

Also i n normal prudent w a t e r f l o o d operations we 

would p e r i o d i c a l l y run i n j e c t i o n p r o f i l e s on these 

i n j e c t i o n w e l l s t o ensure t h a t we d i d n ' t have any downhole 

problems. 

A f t e r a s u f f i c i e n t time t o experience w a t e r f l o o d 

response and t o gather some data on our m o n i t o r i n g program, 

then we would l i k e t o convert the next f o u r w e l l s , which 

are shown on E x h i b i t Number 7. We would then convert the 

Keel "B" 77, Keel "B" 27, Keel "B" 46, and West "B" Number 

35 t o i n j e c t i o n and u t i l i z e a smaller area t o monitor the 

r e s e r v o i r performance w i t h the f i v e w e l l s t h a t are shown i n 

yello w on E x h i b i t Number 7. 

Again, we would c o l l e c t the same data as f a r as 

f l u i d l e v e l s and producing r a t e s i n these producing w e l l s , 

t o ensure t h a t we're keeping the w e l l s i n a pumped-off 

c o n d i t i o n . We would continue t o u t i l i z e t h i s area, 

e s p e c i a l l y the Keel "B" 57, t o monitor the performance of 

the r e s e r v o i r through the l i f e of the p r o j e c t . 

This whole monitoring program i s designed t o show 
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t h a t we can keep the producing f l u i d l e v e l s low and, as 

such, keep the r e s e r v o i r pressure low around the Keel "B" 

28, which would prevent any problem of crossfl o w i n t h a t 

w e l l b o r e . 

Q. And you bel i e v e t h a t your m o n i t o r i n g p l a n w i l l 

v e r i f y t h a t t h e r e w i l l be no adverse m i g r a t i o n of f l u i d s ? 

A. Yes, I bel i e v e i t w i l l . 

Q. Okay. Now, the Examiner — Or you mentioned 

about t h e r e i s no water i n t h i s area. Now, these — A l l of 

these w e l l s i n the area of review t h a t you're l o o k i n g a t 

are i n the Grayburg-Jackson Pool; 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 . 

Q. Which includes the Seven Rivers, top of the Seven 

Rivers, down t o the base of the San Andres? 

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

Q. I s there any producing zone above the top of the 

Seven Rivers? 

A. No, there i s not. 

Q. You d i d mention the t w i n w e l l , the Keel "B" 57. 

When was t h a t completed or r e d r i l l e d ? 

A. I don't know the date on t h a t r e d r i l l . 

Q. I t was f a i r l y recent? 

A. Yes, i t would be i n the l a s t year and a h a l f . 

Q. Okay. Then one other question came up. W i t h i n a 

h a l f m i l e of the Keel "B" 28, there are two c u r r e n t 
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i n j e c t i o n w e l l s , the West "B" 10 and the Keel "B" 4. Those 

were completed sometime back i n the 1960s, before the 

s i t u a t i o n w i t h the Keel "B" 28 arose; i s t h a t c o r r e c t ? 

A. Yes, i f you look back on E x h i b i t Number 6, those 

w e l l s are the dark blue t r i a n g l e s , the West "B" 10, the 

Keel "B" 4. 

As the previous witness mentioned, the w a t e r f l o o d 

a c t i v i t y has been going on out here since 1964, so these 

were o l d e r i n j e c t i o n w e l l s t h a t have been a c t i v e since t h a t 

time, p r i o r t o the problems they had w i t h the Keel "B" 28. 

Q. One f i n a l t h i n g , Mr. Morrow. What w i l l be the 

e f f e c t on Devon i f i t cannot complete i t s w a t e r f l o o d plans 

i n t h i s p a r t i c u l a r area? 

A. There are an estimated h a l f a m i l l i o n b a r r e l s of 

secondary reserves i n t h i s area t h a t w i l l not be recovered 

unless we can convert these seven w e l l s t o water i n j e c t i o n . 

Q. You w i l l not be able t o complete the w a t e r f l o o d 

p a t t e r n t h a t you have going t o the n o r t h of your — 

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

Q. I n your o p i n i o n , w i l l the g r a n t i n g of t h i s 

A p p l i c a t i o n be i n the i n t e r e s t s of conservation and the 

p r e v e n t i o n of waste? 

A. Yes, i t w i l l . 

Q. And were E x h i b i t s 5 through 7 prepared by you or 

under your d i r e c t i o n ? 
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A. Yes. 

MR. BRUCE: Mr. Examiner, a t t h i s time I would 

move the admission of Devon's E x h i b i t s 5, 6 and 7. 

EXAMINER CATANACH: E x h i b i t s 5, 6 and 7 w i l l be 

admitted as evidence. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. Morrow, i n some of the other producing w e l l s 

w i t h i n your w a t e r f l o o d p r o j e c t area, do you — I mean, 

aren't the f l u i d l e v e l s r o u t i n e l y maintained a t low lev e l s ? 

A. Yes, and t h a t i s a good p o i n t . As I s a i d , i n a 

prudent w a t e r f l o o d operation you in t e n d t o keep the f l u i d 

l e v e l s as low as you can, t o maintain your producing r a t e s . 

So t h i s m o n i t o r i n g program i s r e a l l y nothing out of the 

o r d i n a r y ; i t would j u s t be under a s l i g h t l y more powerful 

microscope, I guess you would say. 

Q. Do you have places i n your p r o j e c t where you do 

have some high f l u i d l e v e l s or some — or do you j u s t 

a d j u s t your pumping ra t e s t o accommodate the higher l e v e l s ? 

A. Yes, we do. I f f l u i d l e v e l increases, you can 

increase your pump si z e or your pumping c o n d i t i o n s , or you 

can lower your i n j e c t i o n r a t e s . So f a r , we have not had 

any problems i n t h a t aspect. 

Q. How long have the "B" 4 and "B" 10 w e l l s been 

i n j e c t i n g ? Do you know? 
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A. I do not know the answer t o t h a t . 

Q. Do you have any idea? I s i t several years or — 

A. Oh, yes, I t h i n k these are probably some of the 

ol d e r — probably 1970-vintage i n j e c t i o n w e l l s . 

Q. Do you know i f these w e l l s have been i n j e c t i n g a t 

the higher pressure, the 2500 pounds? 

A. C u r r e n t l y they are, and i n the time t h a t we've 

taken over the w a t e r f l o o d , yes. P r i o r t o t h a t , I would 

have t o look t h a t up. 

Q. When was the Arco w e l l plugged? 

A. The Keel "B" 28? 

Q. Yeah. 

A. I b e l i e v e i t was 1979. 

I s t h a t what you — 

MR. CORNELL: Yeah. 

THE WITNESS: Yes. 

MR. CORNELL: Yes. 

Q. (By Examiner Catanach) I assume t h a t they — 

p r i o r t o them plugging the Arco w e l l or the Keel "B" 28, 

they d i d maybe have some problems w i t h the s a l t s e c t i o n i n 

t h a t w e l l ? 

A. I would have t o r e f e r t o the previous witness f o r 

t h a t , but I b e l i e v e h i s testimony s a i d t h a t t h a t ' s where 

they had some of the problems, yes. 

Q. Okay. I n your Phase Two m o n i t o r i n g , you're going 
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t o have a d i r e c t s t r a i g h t l i n e from f o u r i n j e c t i o n w e l l s t o 

the Keel "B" 28 w i t h o u t having any pressure sinks i n 

between. Do you see t h a t as a problem? 

A. No, I don't, as long as we maintain the f i v e 

w e l l s t h a t I have shaded i n yellow t h e r e , you w i l l create a 

pressure s i n k i n t h a t whole area which should prevent any 

i n j e c t i o n — high-pressure i n j e c t i n g f l u i d from g e t t i n g t o 

the Keel "B" 28 wellbore. 

Q. I s t h i s r e s e r v o i r p r e t t y continuous so t h a t you 

don't have channeling i n one p a r t i c u l a r d i r e c t i o n ? 

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

Q. So you don't have a l o t of channeling? 

A. No, s i r . 

Q. And what i s the — The "B" 57 i s a producing 

w e l l ; i s t h a t r i g h t ? 

A. Yes, i t was r e d r i l l e d as a producing w e l l . 

Q. How close i s t h a t t o the "28"? 

A. I don't know. 

Q. Do you see the high i n j e c t i o n pressure, 2500 

p . s . i . , as a problem i n t h i s area i n s o f a r as i t may 

c o n t r i b u t e t o any water reaching the 28 w e l l ? 

A. No, I don't. I f you — The r e s e r v o i r , the 

Grayburg San Andres r e s e r v o i r , i s very low i n p e r m e a b i l i t y , 

and you need the high i n j e c t i o n pressure t o get the water 

i n t o the ground. 
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As the water moves out r a d i a l l y from the 

i n j e c t i o n w e l l s , pressures decrease r a p i d l y , w i t h i n t he 

f i r s t 100 f e e t . And I don't see any problem w i t h t h a t 

channeling or t h a t pressure g e t t i n g very f a r out i n t o t he 

r e s e r v o i r t h a t would a f f e c t the area around the Keel "B" 

28. 

Q. Do you f e e l l i k e you could c a r r y on e f f e c t i v e 

w a t e r f l o o d operations i n t h i s area a t a reduced pressure? 

A. No, I don't t h i n k so. 

Q. There's a chance t h a t t h i s w e l l could be — the 

Keel 28, Keel "B" 28 — Let's see. There's a good chance 

t h a t the Keel "B" 28 would be adequately plugged from a 

depth of maybe 500 f e e t t o the surface; i s t h a t your — 

A. I do not have a copy of t h a t e x h i b i t i n f r o n t of 

me, but I b e l i e v e t h a t ' s c o r r e c t . 

Q. What have you got — B a s i c a l l y i n between, say, a 

depth of 500 f e e t and the top of the Seven Rivers, you've 

b a s i c a l l y got a s a l t s e c t i o n , and do you know what else i s 

i n there? 

A. I would have t o r e f e r back t o Mr. C o r n e l l on 

t h a t , or maybe our g e o l o g i s t . 

Q. Okay. What would you guys do i f you d i d 

experience some high f l u i d l e v e l s i n some of these monitor 

wells? Would you reduce the i n j e c t i o n r a t e i n some of the 

i n j e c t i o n wells? 
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A. Yes, t h a t ' s our d e f i n i t e plan. We would — I f we 

could not maintain the low producing w e l l s by a d j u s t i n g the 

pumping r a t e s on our producing w e l l s , we would lower t he 

i n j e c t i o n r a t e on the adjacent i n j e c t i o n w e l l s . 

EXAMINER CATANACH: I t h i n k t h a t ' s a l l I have. 

Mr. Bruce? 

MR. BRUCE: I have nothing f u r t h e r w i t h t h i s 

witness. Just a couple of minor t h i n g s . 

The C-108 does show t h a t the Keel "B" 57 w e l l i s 

about 80 f e e t away from the Keel "B" 28. 

And Mr. Corn e l l informs me — and i f you have any 

questions, go ahead, Mr. Examiner — he says t h a t he was 

aware of no problems i n the s a l t s e c t i o n before the 1979 

plugging operation or attempt a t a plugging o p e r a t i o n by 

Arco. 

EXAMINER CATANACH: Okay. 

MR. BRUCE: And we have nothing f u r t h e r i n t h i s 

case. 

EXAMINER CATANACH: Okay, the r e being n o t h i n g 

f u r t h e r i n t h i s case, Case 11,580 w i l l be taken under 

advisement. 

(Thereupon, these proceedings were concluded a t 

12:21 p.m.) 

* * * 
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