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

1:35 p.m.: 

EXAMINER STOGNER: This hearing w i l l come t o 

order. 

At t h i s time I w i l l c a l l next case, Number 

12,843, which i s the A p p l i c a t i o n of EOG Resources, I n c . , 

f o r amendment of D i v i s i o n Order Number R-11,389 t o 

author i z e a pressure maintenance p r o j e c t i n the Red H i l l s 

North U n i t Area, e s t a b l i s h procedures f o r approval of 

a d d i t i o n a l i n j e c t i o n w e l l s , and f o r q u a l i f i c a t i o n of the 

p r o j e c t area f o r the recovered o i l tax r a t e pursuant t o the 

Enhanced O i l Recovery Act of New Mexico. This i s i n Lea 

County. 

At t h i s time I ' l l c a l l f o r appearances. 

MR. CARR: May i t please the Examiner, my name i s 

Wi l l i a m F. Carr w i t h the Santa Fe o f f i c e of Holland and 

Hart, L.L.P. We represent EOG Resources, I n c . , i n t h i s 

matter, and I have two witnesses. 

EXAMINER STOGNER: Any other appearances? 

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

(Thereupon, the witnesses were sworn.) 

EXAMINER STOGNER: Off the record. 

(Off the record) 

EXAMINER STOGNER: Okay, resume order. 

Mr. Carr? 

STEVEN T. BRENNER, CCR 
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MR. CARR: Thank you, Mr. Stogner. 

PATRICK J. TOWER, 

the witness h e r e i n , a f t e r having been f i r s t duly 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. CARR: 

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

A. P a t r i c k J. Tower. 

Q. Mr. Tower, by whom are you employed? 

A. EOG Resources, Inc. 

Q. And where do you reside? 

A. Midland, Texas. 

Q. What i s your p o s i t i o n w i t h EOG Resources, Inc.? 

A. I'm a p r o j e c t landman. 

Q. Mr. Tower, have you p r e v i o u s l y t e s t i f i e d before 

t h i s D i v i s i o n ? 

A. Yes. 

Q. At the time of t h a t testimony, were your 

c r e d e n t i a l s as an expert i n petroleum land matters 

accepted — 

A. Yes. 

Q. — and made a matter of record? 

A. Yes. 

Q. Are you f a m i l i a r w i t h the A p p l i c a t i o n f i l e d i n 

t h i s case on behalf of EOG Resources, Inc.? 

STEVEN T. BRENNER, CCR 
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A. Yes, I am. 

Q. Are you f a m i l i a r w i t h the s t a t u s of the lands i n 

the Red H i l l s North Unit area and EOG1s plans t o implement 

a f u l l - s c a l e pressure maintenance p r o j e c t i n t h i s u n i t --

A. Yes. 

Q. -- by the use of h o r i z o n t a l i n j e c t i o n wells? 

A. Yes, I am. 

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

acceptable? 

EXAMINER STOGNER: They are. 

Q. (By Mr. Carr) Mr. Tower, would you b r i e f l y 

summarize f o r the Examiner what i t i s t h a t EOG Resources 

seeks w i t h t h i s A p p lication? 

A. Yes, EOG i s seeking amendment of D i v i s i o n Order 

Number R-11,389, which was dated May 2 6th of 2 000, which 

approved a one-well p i l o t pressure maintenance p r o j e c t i n 

the Red H i l l s North Unit area t o authorize the 

implementation, also a pressure maintenance p r o j e c t 

u t i l i z i n g h o r i z o n t a l i n j e c t i o n w e l l s t o i n j e c t produced 

water and f r e s h water i n t o the t h i r d Bone Springs sand of 

the Red Hills-Bone Springs Sand Pool. 

Also, EOG i s seeking t o q u a l i f y t h i s pressure 

maintenance p r o j e c t f o r the recovered o i l t a x r a t e pursuant 

t o the New Mexico Enhanced O i l Recovery Act. 

Q. When was the Red H i l l s Unit formed? 

STEVEN T. BRENNER, CCR 
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A. E f f e c t i v e — I t was approved May 25th of the year 

2000. 

Q • And t h a t was Order 11,388? 

A. Yes, Order R-11,388. 

Q. And what was approved at t h a t time? 

A. I t was approved t o — Pressure maintenance 

operations were attempted on a p i l o t p r o j e c t area, pursuant 

t o t h a t order. The i n i t i a l p r o j e c t involved a v e r t i c a l 

i n j e c t i o n w e l l and -- t o e s t a b l i s h pressure maintenance. 

Those e f f o r t s , however, were not successful as we had 

o r i g i n a l l y hoped. 

a t t h a t hearing we also advised the OCD t h a t we would come 

back and r e v i s i t t h i s when we r e f i l e f o r the e n t i r e 

expanded p r o j e c t a f t e r the i n i t i a l phase. 

Q. Let's go t o what's been marked EOG E x h i b i t 1. 

Would you i d e n t i f y and review t h a t , please? 

A. E x h i b i t 1 i s a land p l a t on Midland Map t h a t 

i d e n t i f i e s , shows the lands i n t h i s area. I n red i s the 

u n i t boundary f o r the Red H i l l s North Unit t h a t has 

p r e v i o u s l y been approved. I t shows the o f f s e t t i n g t r a c t s 

and the area involved i n t h i s area, and w e ' l l get i n t o more 

d e t a i l on the w e l l s and so f o r t h l a t e r , but i t w i l l k i n d of 

show you the -- at t h i s p o i n t we have one v e r t i c a l 

i n j e c t i o n w e l l , which was the o r i g i n a l p i l o t w e l l . And we 

And then also p a r t of the reason we're here i s , 

STEVEN T. BRENNER, CCR 
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have a t o t a l producing w e l l s of -- 42 w e l l s , which we 

d r i l l e d four h o r i z o n t a l producers, and the r e s t were 

v e r t i c a l . 

Q. What i s the character of the land i n the u n i t 

area? 

A. I t i s f e d e r a l and s t a t e , w i t h the f e d e r a l 

comprising 98 percent of the u n i t , and s t a t e lands 

approximately 2 percent. 

Q. Have you reviewed your plans w i t h the BLM? 

A. Yes, we have. 

Q. And what response have you received? 

A. We've received no o b j e c t i o n a t t h i s p o i n t . They 

are apprised of i t and, t o our knowledge, have no 

obj e c t i o n . 

Q. And you t a l k e d t o them most r e c e n t l y when? 

A. This l a s t week, j u s t t o v e r i f y they had received 

a l l the n o t i c e and package, and my conversations w i t h Les 

Babyak at the BLM, and t o my knowledge they had no 

o b j e c t i o n , they j u s t d i d n ' t s t a t e . 

Q. Have you reviewed your plans w i t h the New Mexico 

State Land Office? 

A. Yes, we have, we've t a l k e d t o them and v e r i f i e d 

they received a l l the mat e r i a l s subject t o the hearing as 

w e l l . 

I t a l k e d d i r e c t l y t o Pete Martinez, and they 

STEVEN T. BRENNER, CCR 
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advised they had no o b j e c t i o n t o what we're doing here. 

Q. Has no t i c e of t h i s A p p l i c a t i o n been provided i n 

accordance w i t h the Rules of the Di v i s i o n ? 

A. Yes, they have. 

Q. And i s a no t i c e a f f i d a v i t marked E x h i b i t Number 2 

i n t h i s case? 

A. Yes. 

Q. And t o whom was no t i c e provided? 

A. I t was provided t o a l l o f f s e t t i n g leasehold 

operators w i t h i n a h a l f mile of the c u r r e n t l y proposed 

h o r i z o n t a l i n j e c t i o n w e l l t h a t we're going t o get i n t o here 

i n a minute, i n t h i s pool, and also t o the owners of the 

surface of the land on which t h i s i n j e c t o r i s locat e d . 

Q. I s EOG going t o c a l l an engineering witness t o 

review the t e c h n i c a l aspects of t h i s p r o j e c t ? 

A. Yes, we are. 

Q. Were E x h i b i t s 1 and 2 prepared by you or compiled 

under your d i r e c t i o n ? 

A. Yes, they were. 

MR. CARR: Mr. Stogner, a t t h i s time we move the 

admission i n t o evidence of EOG E x h i b i t s 1 and 2. 

EXAMINER STOGNER: E x h i b i t s 1 and 2 w i l l be 

admitted i n t o evidence. 

MR. CARR: And t h a t concludes my examination of 

Mr. Tower. 

STEVEN T. BRENNER, CCR 
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EXAMINATION 

BY EXAMINER STOGNER: 

Q. Mr. Tower, has there been any new people t o 

n o t i f y , other than what — I mean, new people other than 

you n o t i f i e d back i n 2000 during the i n i t i a l phase of t h i s 

p r o j e c t ? 

A. I don't believe so. Another landman handled t h i s 

at the time when they put the u n i t together and took i t 

over from me, and now I've got i t back since he l e f t w i t h 

another company. 

I n going through a l l t h i s , I don't b e l i e v e so, 

other than we have n o t i f i e d Pure — l e t ' s see, Hallwood 

Petroleum, care of Pure Resources. Pure r e c e n t l y bought 

the Hallwood p r o p e r t i e s , and they operate a w e l l t h a t ' s 

j u s t w i t h i n — j u s t outside the area. We n o t i f i e d them as 

an o f f s e t operator, but they are a partner i n t h i s p r o j e c t 

w i t h us as w e l l , but we d i d n o t i f y them. And the name 

change there may catch you where o r i g i n a l l y i t was 

Hallwood, but i t ' s i n the process of being — now i t ' s 

Pure. 

But other than t h a t , i t should be the same 

people. 

Q. Okay, and t h a t u n i t agreement was a v o l u n t a r y 

u n i t ? 

A. Yes, i t was. 

STEVEN T. BRENNER, CCR 
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Q. Now, how about t h e S t a t e Land O f f i c e ? They o n l y 

have two p e r c e n t , b u t were t h e y made aware o f t h e p r o j e c t ? 

A. Yeah. Oh, yes. Oh, yeah, t h e y r e c e i v e d a l l t h e 

m a t e r i a l you're s e e i n g today, and we have d i r e c t l y t a l k e d 

t o them about i t , and t h e y have no o b j e c t i o n s o r concerns 

w i t h what we're d o i n g . 

Q. Have t h e y i s s u e d — e i t h e r t h e BLM o r t h e Land 

O f f i c e , have t h e y i s s u e d a p r e l i m i n a r y a p p r o v a l ? 

A. W e l l , t h e a c t u a l u n i t and o p e r a t i n g agreement 

have p r e v i o u s l y been approved. T h i s p r o j e c t here i s j u s t 

more o f a d e v i a t i o n from what we o r i g i n a l l y p l a n n e d t o do, 

and Mr. Cate, our p e t r o l e u m e n g i n e e r , w i l l g e t i n t o t h e 

whys w i t h a l l t h e w e l l s and t h e t i g h t r o c k where we're now 

g o i n g t o h o r i z o n t a l w e l l s . 

So more o f i t here i s j u s t how we're t a k i n g a 

d i f f e r e n t approach. A l l o f t h e u n i t and t h e geo l o g y , t h a t 

was approved i n t h e o r i g i n a l o r d e r and approved by t h e 

s t a t e , and t h e f e d e r a l government b l e s s e d and i s s u e d 

a p p r o v a l o f t h e u n i t and a l l t h e c o n t r a c t s . So i t ' s 

a l r e a d y i n p l a c e . T h i s i s j u s t an expansion t o go t o t h e 

f u l l u n i t . I t was a p i l o t p r o j e c t i n i t i a l l y . 

And t h e n a l s o t h e main t h i n g i s , some t h i n g s have 

changed, which Mr. Cate w i l l g e t i n t o as f a r as k i n d o f a 

m a t e r i a l d e v i a t i o n o f how we're g o i n g t o a t t a c k t h i s u n i t 

a t t h i s t i m e from a t e c h n i c a l s t a n d p o i n t . 

STEVEN T. BRENNER, CCR 
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Does t h a t answer your question? 

Q. Yeah — 

A. I hope i t d i d . 

Q. -- a l l the questions I was answered more was f o r 

i f t h ere was an establishment of a u n i t . This i s 

e s s e n t i a l l y e s tablished, or i t i s e s t a b l i s h e d , and what 

you're — 

A. Yes. 

Q. — discussing now, as f a r as they're concerned, 

the people involved i n the u n i t , t h i s i s more of a proposal 

or plan of a c t i o n --

A. Yes — 

Q. — f o r the next year — 

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

EXAMINER STOGNER: I have no other questions of 

Mr. Tower. He may be excused. 

MR. CARR: Mr. Stogner, a t t h i s time we c a l l 

Randy Cate. 

RANDALL S. CATE, 

the witness herein, 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. CARR: 

Q. Would you s t a t e your f u l l name f o r the record, 

please? 

STEVEN T. BRENNER, CCR 
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A. My name i s Randall Cate. 

Q. Mr. Cate, where do you reside? 

A. I reside i n Midland, Texas. 

Q. By whom are you employed? 

A. EOG Resources. 

Q. What i s your p o s i t i o n w i t h EOG Resources? 

A. My t i t l e i s p r o j e c t r e s e r v o i r engineer. 

Q. Have you pre v i o u s l y t e s t i f i e d before t h i s 

D i v i s i o n ? 

A. Yes, I have. 

Q. At the time of t h a t testimony, were your 

c r e d e n t i a l s as an expert i n petroleum engineering accepted 

and made a matter of record? 

A. Yes, they were. 

Q. Are you f a m i l i a r w i t h the A p p l i c a t i o n f i l e d i n 

t h i s case on behalf of EOG Resources? 

A. Yes. 

Q. Are you f a m i l i a r w i t h the Red H i l l s North U n i t 

area and EOG's plans t o implement a f u l l - s c a l e pressure-

maintenance p r o j e c t i n the u n i t by using h o r i z o n t a l 

i n j e c t i o n wells? 

A. Yes. 

Q. And you've made a t e c h n i c a l study of the u n i t ? 

A. Yes, I have. 

Q. Are you prepared t o share the r e s u l t s of your 

STEVEN T. BRENNER, CCR 
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work w i t h Mr. Stogner? 

A. Yes. 

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

acceptable? 

EXAMINER STOGNER: They are. 

Q. (By Mr. Carr) Mr. Cate, when d i d pressure 

maintenance operations commence i n the u n i t area? 

A. We began i n j e c t i n g water i n t o the Red H i l l s North 

U n i t Number 302 approximately J u l y 1st, 2001. There has 

not r e a l l y been a pressure maintenance as such, because the 

i n j e c t i v i t y of the formation was too low. 

The w e l l i n i t i a l l y took about 250 b a r r e l s of 

water a day. I t q u i c k l y dropped t o under 100 b a r r e l s of 

water per day. I t ' s c u r r e n t l y t a k i n g 70 b a r r e l s of water 

per day a t the approved pressure, surface pressure, 2375 

pounds. And t h a t amount of i n j e c t e d water i s not enough t o 

o f f s e t the 300 b a r r e l s a day of equivalent p r o d u c t i o n from 

the o f f s e t w e l l s , and so the low i n j e c t i v i t y has been a 

problem f o r us. 

Q. What's the t o t a l cumulative volume i n j e c t e d ? 

A. Since t h a t time we've had the w e l l on 

continuously, and i t ' s only -- i t was capable of i n j e c t i n g 

26,000 b a r r e l s of water, and t h a t ' s about an average of 100 

b a r r e l s per day. 

Q. And the t o t a l cumulative o i l p r o d u c t i o n t o date? 

STEVEN T. BRENNER, CCR 
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A. That i s 6.51 m i l l i o n b a r r e l s f o r the e n t i r e u n i t . 

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

A. Well, t h a t ' s c u r r e n t . Since J u l y 1st, the e n t i r e 

u n i t has produced an a d d i t i o n a l 520,000 b a r r e l s , none of 

which i s a t t r i b u t a b l e , though, t o the i n j e c t i o n . 

Q. And so the p i l o t p r o j e c t was not suc c e s s f u l ; i s 

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

A. I t was not successful, t h a t ' s c o r r e c t . 

Q. Let's go t o -- You were here two years ago, 

c o r r e c t , Mr. Cate? 

A. Right. 

Q. At t h a t time we were t a l k i n g and asking D i v i s i o n 

permission t o implement a pressure maintenance p r o j e c t . 

A. That's r i g h t . 

Q. And we were looking at t h a t time a t v e r t i c a l 

i n j e c t i o n w e l l s , and some are between 5 and 7 h o r i z o n t a l 

producing wells? 

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

Q. Today you have a very d i f f e r e n t plan, do you not? 

A. That's r i g h t . 

Q. Let's go t o E x h i b i t Number 3 — 

A. Okay. 

Q. — and l e t ' s review f o r the Examiner how i t i s 

t h a t you are changing what you were o r i g i n a l l y approved t o 

do. 

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 

16 

A. Okay, E x h i b i t Number 3 i s a map showing the 

producing and one i n j e c t i o n w e l l w i t h i n the u n i t . We have 

the u n i t boundary o u t l i n e d i n the black dashed l i n e . And 

i t shows our a n t i c i p a t e d plan of a h o r i z o n t a l development 

which would include approximately f i v e t o seven a d d i t i o n a l 

h o r i z o n t a l producers, and we have already d r i l l e d f o u r 

h o r i z o n t a l producers t o date. But w i t h the lack of 

i n j e c t i v i t y i n the p i l o t p r o j e c t t h a t was approved two 

years ago, the only chance of a successful pressure 

maintenance i n our mind i s t o use the h o r i z o n t a l w e l l s also 

now as i n j e c t o r s , and t o be d r i l l e d s p e c i f i c a l l y f o r t h a t 

purpose. 

Those i n j e c t o r s , the proposed i n j e c t o r s , are 

l i s t e d — are shown i n blue. And as you can see, there's 

seven or e i g h t of those t h a t we have plans i n a f i e l d w i d e 

w a t e r f l o o d . 

The i n i t i a l w e l l , however, would be the one 

h i g h l i g h t e d i n yellow i n the n o r t h h a l f of the f i e l d . I t ' s 

the RHNU Number 606. And our plan i s t o d r i l l i t f o r the 

express purpose of i n j e c t i n g water i n t o the ground i n t h a t 

area of the r e s e r v o i r , because i t i s experiencing high GOR 

r i g h t now. And our model, the Eclipse r e s e r v o i r s i m u l a t i o n 

model t h a t we run, says t h a t even a delay up t o a year 

could cost us 1.9 m i l l i o n b a r r e l s i n u l t i m a t e recovery. So 

we're under the gun now t o get the pressure maintenance — 
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enough water i n the ground t o produce t h a t o i l . 

Q. I f we look a t t h i s E x h i b i t Number 3, the proposed 

h o r i z o n t a l i n j e c t i o n w e l l , the one h i g h l i g h t e d i n yellow, 

do you a n t i c i p a t e g e t t i n g from t h a t w e l l a response t h a t 

would — could be seen throughout the northern h a l f of the 

u n i t ? 

A. That's c o r r e c t . I f you n o t i c e , I've got a — I'm 

not sure what t h a t c o l o r i s , yellow, brown, magenta, 

whatever i t i s , through the middle of the u n i t . And I ran 

the Eclipse model w i t h only the Red H i l l 606 w e l l as an 

i n j e c t o r and then monitored the p r e d i c t e d response. And I 

d i d see response somewhat down i n the south h a l f of Section 

12, but the primary response was i n t h i s n o r t h h a l f . I d i d 

look a t the f a r north producing w e l l , which i s the RHNU 

105, and i t received a s i g n i f i c a n t response. 

And so t h e r e f o r e the lack of response from t h a t 

s i n g l e w e l l i n the south h a l f i s what d i r e c t e d or guided me 

i n p u t t i n g a Phase I l i n e a t the p o i n t t h a t we d i d , which 

b a s i c a l l y cuts east-west between Sections 12, 7 and i n t o 

Section 8. 

Q. And on the l e f t side of the e x h i b i t you have 

i n d i c a t e d proposed Phases I and I I ? 

A. Yes. And t h a t , of course, w i l l also have i t s 

s i g n i f i c a n c e f o r the EOR tax c r e d i t . 

Q. Okay. And we look a t t h i s , and you in t e n d , i n 
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a d d i t i o n t o the h o r i z o n t a l i n j e c t o r , the Number 606, you're 

p r o j e c t i n g two a d d i t i o n a l h o r i z o n t a l i n j e c t i o n w e l l s i n the 

n o r t h h a l f of t h a t u n i t ; i s t h a t r i g h t ? 

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

Q. And then you've got f i v e or s i x i n the southern 

p o r t i o n of the u n i t ? 

A. That's r i g h t also. 

Q. The o b j e c t i v e here i s , instead of doing what you 

thought you could do w i t h v e r t i c a l i n j e c t o r s , you're going 

t o have t o get large volumes of water across t h a t l a r g e 

face w i t h i n the r e s e r v o i r t o e f f e c t i v e l y implement pressure 

maintenance? 

A. That's r i g h t . And even the h o r i z o n t a l w e l l s w i l l 

not take a r e l a t i v e l y large volume of water. I do have an 

e x h i b i t l a t e r t h a t w i l l show the p r e d i c t e d i n j e c t i v i t y and 

o i l recovery response. 

Q. On E x h i b i t 3 you also have a type log? 

A. Yes, I j u s t included t h a t . That was the l o g t h a t 

two years ago we used the RHNU 3 02 t h a t also --

Q. And — 

A. — u n i t i z e d i n t e r v a l . 

Q. And t h i s i s the log t h a t i d e n t i f i e d the u n i t i z e d 

i n t e r v a l and the u n i t i t s e l f ? 

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

Q. Can you give me or provide the Examiner w i t h a 
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general d e s c r i p t i o n of the c h a r a c t e r i s t i c s of the Bone 

Spring formation i n t h i s u n i t area? 

A. Yes, i t i s a sand, i t ' s the t h i r d Bone Springs 

sand. On average, i t ' s almost 90 f e e t t h i c k , w i t h an 

average of 13-percent p o r o s i t y and a 3 8-percent water 

s a t u r a t i o n . 

Q. I n our o r i g i n a l hearing, was the c o n t i n u i t y of 

the r e s e r v o i r across the u n i t area established? 

A. Yes, s i r . Yes, i t was, and i t ' s a very 

continuous r e s e r v o i r w i t h i n the f i e l d . 

Q. And your e f f o r t s are a t a p o i n t now where you're 

ready t o immediately go forward w i t h h o r i z o n t a l i n j e c t i o n ? 

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

Q. And you have reviewed already f o r the Examiner 

the problems you're having w i t h the i n c r e a s i n g GOR and the 

need t o get t h i s p r o j e c t moving as q u i c k l y as possible? 

A. Yes, the placement of the 606, i f y o u ' l l n o t i c e , 

i t i s d i r e c t l y n orth by 660 f e e t and p a r a l l e l t o t h i s 

h o r i z o n t a l producer t h a t we d r i l l e d about a year ago, and 

t h a t ' s the RHNU 212, shown i n green j u s t south of the 

p r o j e c t e d 606, and i t c u r r e n t l y produces about 350 b a r r e l s 

of o i l per day, but i t s GOR i s now up over 5000. I t 

s t a r t e d a t roughly 2000 GOR. And the r e s t of the f i e l d 

averages about a 2500 standard cubic f e e t per b a r r e l . 

And so on the one hand, the producing h o r i z o n t a l 
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was very successful, but i t i s drawing us down t o the p o i n t 

of bubble p o i n t and below, as seen by the r i s i n g GOR. 

Q. Let's go t o E x h i b i t Number 4. Could you i d e n t i f y 

t h i s ? 

A. Yes, E x h i b i t Number 4 i s the OCD Form C-108, w i t h 

attachments f o r the proposed RHNU 606. 

Q. And t h a t ' s the h o r i z o n t a l i n j e c t o r ? 

A. Which i s the h o r i z o n t a l i n j e c t o r . 

Q. And Mr. Cate, you prepared t h i s e x h i b i t ? 

A. Yes, I d i d . 

Q. On page 1 you've i n d i c a t e d t h a t t h i s i s an 

expansion of an e x i s t i n g p r o j e c t . What d i d you mean by 

that? 

A. Well, j u s t simply the f a c t t h a t we have the 

p r o j e c t approved from the 303, and the expansion i s t h a t 

w i t h i n t h i s u n i t and w i t h i n the approval t o i n j e c t t h a t we 

received two years ago -- and t h a t was under our Order 

Number R-11,389 -- and t h a t i n my mind i t was an expansion 

under t h a t same — 

Q. That order approved the v e r t i c a l i n j e c t o r ? 

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

Q. That has not been successful? 

A. That has not been successful. 

Q. And you are now g e t t i n g ready t o implement a 

f u l l - s c a l e pressure maintenance p r o j e c t through h o r i z o n t a l 
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i n j e c t o r s ? 

A. That i s r i g h t . 

Q. I f t h a t ' s an expansion, t h a t ' s what you c a l l i t , 

r i g h t ? That's not — 

A. That was my d e f i n i t i o n . I can be c o r r e c t e d , 

though. 

Q. Let's go t o page 3. Would you i d e n t i f y t h a t ? 

A. Page 3 i s the p l a t as r e q u i r e d under p a r t 5 of 

the C-108 t h a t shows the two-mile radius of a l l w e l l s 

around the proposed i n j e c t i o n w e l l , and the one-half m i l e 

area of review around the i n j e c t i o n w e l l . 

Q. Behind t h a t on page 4 i n t a b u l a r form i s the 

i n f o r m a t i o n r e q u i r e d by Form C-108 on a l l w e l l s w i t h i n the 

area of review; i s t h a t correct? 

A. That's c o r r e c t . That would be p a r t 6, and i t 

shows the t a b u l a t i o n of w e l l names and l o c a t i o n s . And then 

we also included beyond t h a t , because there's a l o t of data 

as f a r as the c o n s t r u c t i o n of each of the w e l l s w i t h i n the 

area of review and the p e r f o r a t e d i n t e r v a l s , e t cetera. So 

we've got the t a b l e and the f o l l o w i n g schematics f o r the 

c o n s t r u c t i o n and completion of each of the w e l l s . 

Q. Now, are those schematics the wellbore diagrams 

on pages 5 through 21 of E x h i b i t 4? 

A. Yes, 5 through 21. Within t h e r e , t h e r e i s one 

w e l l on page 21 which was a dry hole d r i l l e d t o the Bone 
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Spring, penetrated and then plugged and abandoned. 

Q. And the plugging d e t a i l i s shown on t h i s e x h i b i t ? 

A. And the plugging d e t a i l i s shown. The r e s t of 

the w e l l s are a l l producing w i t h i n t h a t area of review. 

Q. And you have schematics i n here f o r the two 

h o r i z o n t a l w e l l s t h a t are w i t h i n the area of review as 

well? 

A. Yes, w i t h i n the area of review we have the RHNU 

212, which I mentioned, and then south of t h a t about 

another h a l f mile i s RHNU 211, which i s another h o r i z o n t a l 

producer. 

Q. Mr. Cate, l e t ' s go t o pages 22 and 23 of t h i s 

e x h i b i t , and I would ask you t o , r e f e r r i n g t o t h i s e x h i b i t , 

e x p l a i n t o the Examiner how EOG proposes t o d r i l l and 

complete t h i s h o r i z o n t a l i n j e c t i o n w e l l . 

A. Okay, t h i s w e l l w i l l be completed -- d r i l l e d , 

c onstructed and completed j u s t as the aforementioned 212 

and 211. And we b a s i c a l l y set the intermediate s t r i n g s , 

two of them, a 13-3/8 and a 9-5/8, down t o approximately 

5000 f e e t . And then w e ' l l d r i l l our curve down i n t o the 

t h i r d Bone Springs sand a t approximately 12,2 00 f e e t . 

We case o f f the curve w i t h 7-inch casing, and 

then we d r i l l the h o r i z o n t a l l a t e r a l and then run a l i n e r , 

a 4-1/2-inch l i n e r , and t i e back i n t o the v e r t i c a l p o r t i o n 

of the hole a t approximately 11,800 f e e t or so. 
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The completion, then, i s l i k e the other w e l l s . 

We p e r f o r a t e approximately evenly spaced, but depending on 

our a n t i c i p a t e d thicknesses i n the -- t h a t we have crossed 

i n the r e s e r v o i r , we might concentrate the p e r f o r a t i o n s a 

l i t t l e t i g h t e r f o r more of the s t i m u l a t i o n t o go t h e r e . 

Then w e ' l l respond w i t h a s a l t w a t e r f r a c t o open up the 

sand above and below, since i t i s almost 90 f e e t t h i c k and 

on average the f r a c i s the way t o get v e r t i c a l 

communication i n t o the h o r i z o n t a l l a t e r a l . 

Q. Have you reviewed the data a v a i l a b l e on each of 

the w e l l s w i t h i n the area of review — 

A. Yes. 

Q. — f o r the proposed i n j e c t o r ? 

A. Yes, I have. 

Q. Have you s a t i s f i e d y o u r s e l f t h a t no remedial work 

w i l l be r e q u i r e d on any of these w e l l s t o make i t safe t o 

operate them w i t h i n close p r o x i m i t y t o t h i s i n j e c t i o n well? 

A. Yes, I have. 

Q. What i s the source of the water you propose t o 

i n j e c t ? The source of the water p r i m a r i l y would be 

produced Bone Spring and Morrow from the Red H i l l s U n i t 

i t s e l f , and the Morrow comes from the P i t c h f o r k Ranch 

f i e l d , which i s adjacent t o the Red Hills-Bone Spring. 

I t w i l l be necessary t o have makeup water, f r e s h 

water, from the Santa Rosa w e l l i n i t i a l l y i n t h i s p r o j e c t . 
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Q. You w i l l be using only f r e s h water as a makeup? 

Y o u ' l l use a l l produced sources f i r s t ? 

A. That's r i g h t , a l l produced sources t h a t we can 

economically get our hands on r i g h t now. 

Q. What volumes are you proposing t o i n j e c t ? 

A. Well, I ' l l show t h i s i n a l i t t l e b i t , but the 

i n i t i a l i n j e c t i o n w e l l 606 i s a n t i c i p a t e d t o take 3000 

b a r r e l s a day of t o t a l f l u i d , but i t drops o f f very 

r a p i d l y . W i t h i n a year i t ' s down t o j u s t over 1000 b a r r e l s 

of water per day. 

And so we have produced water i n the range of 7 00 

b a r r e l s per day r e a d i l y a v a i l a b l e . So the makeup water 

i n i t i a l l y would r e q u i r e around 2300 b a r r e l s per day, 

dropping t o under 3 00 b a r r e l s per day or so, a f t e r one 

year. 

Q. W i l l i t be a closed system? 

A. I t w i l l be a closed system. 

Q. You're going t o be i n j e c t i n g under pressure? 

A. Yes. 

Q. And what are the maximum and average pressures 

t h a t you're requesting? 

A. We're requesting a maximum of 3 2 50 pounds 

surface, w i t h an average i n j e c t i o n pressure of 3 000 pounds 

surface. 

Q. This i s i n excess of .2 pound per f o o t of depth 
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t o the top of the i n j e c t i o n i n t e r v a l , i s i t not? 

A. Yes, i t i s . 

Q. Would you r e f e r t o what has been marked, or what 

i s included i n E x h i b i t 4 on page 26, i d e n t i f y and review 

t h a t ? 

A. Okay, t h i s i s a step-rate t e s t t h a t we ran on the 

v e r t i c a l i n j e c t o r , RHNU Number 302, and i t shows the 

i n j e c t i o n pressure versus the i n j e c t i o n r a t e and the 

corresponding break i n the slope, change i n the slopes, a t 

the p o i n t t h a t the rock i s parted. 

Q. And what does i t t e l l you? Can you s a f e l y i n j e c t 

a t 3250 pounds? 

A. Yes. Yes, we can. The a c t u a l pressure here 

where they cross i s 32 65 pounds, but up t o t h a t pressure 

the rock i s not parted and we can s a f e l y i n j e c t . 

Q. Are there freshwater zones i n the area? 

A. There are freshwater zones. The Santa Rosa 

formation i s up a t — behind the intermediate casing a t 

approximately 3 00 f e e t . I t h i n k you get sands from 100 t o 

300 f e e t . 

Q. And what i s page 27 of E x h i b i t 4? 

A. Page 27 i s a comparison of the produced f l u i d s 

t h a t we propose t o i n j e c t and the f r e s h water from the w e l l 

t h a t we operate from the Santa Rosa, t h a t happens t o be on 

the northeast quarter of Section 13. 
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Q. And what i s page 28? I s t h a t a water a n a l y s i s of 

water from t h a t well? 

A. Yes, i t i s . I t says northwest q u a r t e r . I 

b e l i e v e the w e l l i s a c t u a l l y i n the northeast q u a r t e r of 

Section 13. And i t i s the only freshwater w e l l w i t h i n one 

mi l e of t h i s area. 

Q. W i l l the i n j e c t i o n you're proposing, i n your 

o p i n i o n , pose any t h r e a t t o f r e s h water or underground 

sources of d r i n k i n g water i n the area? 

A. No, i t won't. I bel i e v e the c o n s t r u c t i o n of a l l 

these w e l l s and the f u t u r e w e l l s w i l l prevent t h a t . 

Q. Now, what you've done i s , you have presented the 

C-108 f o r the f i r s t of the h o r i z o n t a l i n j e c t i o n wells? 

A. That's r i g h t , so we would seek t o have 

a d m i n i s t r a t i v e approval t o submit and have approved the 

f u t u r e h o r i z o n t a l i n j e c t o r s on an as-needed basis. 

Q. So y o u ' l l go forward w e l l by w e l l w i t h the C-108s 

f o r the subsequent wells? 

A. Yes, each of these w e l l s takes t h r e e t o f o u r 

months t o d r i l l and b u i l d the curves and complete, and 

w e ' l l want t o flow back and get the f r a c f l u i d s out of them 

and then s t a r t our i n j e c t i o n and get the f a c i l i t i e s . 

So i t w i l l be about probably t h r e e months, i f we 

kept one r i g j u s t going out there. Three t o f o u r months 

between each C-108. 
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Q. How much do these w e l l s cost? 

A. Each of these w e l l s i s c o s t i n g us over $3 m i l l i o n 

r i g h t now. 

Q. Have you examined the a v a i l a b l e geologic and 

engineering data on t h i s area? 

A. Yes, I have. 

Q. And as a r e s u l t of t h a t examination, have you 

seen or found any evidence of open f a u l t s or any h y d r o l o g i c 

connections between the i n j e c t i o n zone and any underground 

source of d r i n k i n g water? 

A. No, I have not. 

Q. Let's go t o your A p p l i c a t i o n f o r the enhanced o i l 

recovery c e r t i f i c a t i o n . That's E x h i b i t Number 5. Would 

you i n i t i a l l y j u s t i d e n t i f y t h a t . 

A. Yes. And j u s t r e a l q u i c k l y , though, I was going 

t o say, the remainder of these pages are simply — I don't 

t h i n k — but i t ' s the APD t o d r i l l the 606, so we j u s t 

included t h a t . 

Q. And t h a t ' s the remainder of the e x h i b i t ? 

A. The pages w i t h i n the C-108, yes. 

Q. A l l r i g h t , what i s E x h i b i t 5? 

A. Okay, E x h i b i t 5 i s the A p p l i c a t i o n t o q u a l i f y the 

p r o j e c t f o r the enhanced o i l recovery t a x r a t e . 

Q. And t h i s A p p l i c a t i o n includes a l l i n f o r m a t i o n 

r e q u i r e d by OCD rules? 

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 

28 

A. Yes, i t does. 

Q. What i s the estimated a d d i t i o n a l c a p i t a l cost t o 

be i n c u r r e d i n t h i s p r o j e c t ? 

A. C a p i t a l cost of approximately $33.8 m i l l i o n , and 

t h a t includes the d r i l l i n g , the f u t u r e h o r i z o n t a l i n j e c t o r s 

and producers, b u i l d i n g a p i p e l i n e t o get more produced 

water, and the f a c i l i t i e s , the i n j e c t i o n f a c i l i t i e s t h a t 

w i l l have t o be b u i l t . 

Q. And what are the t o t a l p r o j e c t costs? 

A. We estimate a t o t a l cost, i n c l u d i n g i n t a n g i b l e s 

and perhaps water cost, of $40 m i l l i o n . 

Q. And how much a d d i t i o n a l production does EOG 

expect t o o b t a i n from t h i s p r o j e c t ? 

A. My Eclipse s i m u l a t i o n model i n d i c a t e s t h a t we 

could p o s s i b l y y i e l d another 17 m i l l i o n b a r r e l s above the 

primary 15 m i l l i o n b a r r e l s t h a t ' s a n t i c i p a t e d t o be 

produced. 

Q. And what happens t o the gas produc t i o n w i t h t h i s 

pressure maintenance p r o j e c t ? 

A. Well, the gas w i l l a c t u a l l y go down by 2 BCF 

because of the higher abandonment pressure t h a t 1 s l e f t i n 

the r e s e r v o i r . So you a c t u a l l y lose a l i t t l e b i t of gas, 

but you do make up 17 m i l l i o n b a r r e l s of o i l , so... 

Q. And what i s the t o t a l value of the a d d i t i o n a l 

production? 
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A. The a d d i t i o n a l production, t o t a l value, i s 

estimated t o be $369 m i l l i o n , based on a $22 o i l p r i c e , 

over the l i f e of the p r o j e c t . 

Q. Have you also taken out the value of the l o s t 

gas? 

A. Yes, I have, I've deducted the value of the l o s t 

gas a t a p r i c e of $2.50 per MCF. And of course, those 

values are undiscounted over the e n t i r e l i f e of the 

p r o j e c t , which might be 60 years. I would ask Michael back 

t h e r e not t o run t o the bank y e t . 

Q. I f the p r o j e c t i s economically successful, do you 

have any o p p o r t u n i t y of plans t o expand t h i s h o r i z o n t a l l y 

i n t o any other area? 

A. Well, i t i s possible. There are a l o t of t i g h t 

r e s e r v o i r s l i k e t h i s i n Texas and New Mexico. Now, we 

don't see t h i s exact area here, t h i s u n i t , expanding a t 

t h i s p o i n t . But i t i s possible t h a t we could get t h i s t o 

work i n a d d i t i o n a l r e s e r v o i r s i n the Permian Basin or 

wherever. 

But j u s t as an aside, we have contacted DOE. 

We're pursuing possible funding there because t h i s 

r e s e r v o i r i s so t i g h t , .2 m i l l i d a r c i e s , the only reason i t 

produces i s because i t was overpressured, o r i g i n a l pressure 

9500 pounds. I mean, we've got some concerns t o whether i t 

w i l l work and the q u a l i t y of what i t w i l l be. 
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Q. Behind the l e t t e r A p p l i c a t i o n , E x h i b i t 5, and 

attached t o i t , do you have an e x h i b i t which contains 

i n f o r m a t i o n on the producing and on the i n i t i a l i n j e c t i o n 

w e l l on the u n i t , correct? 

A. Yes, as req u i r e d by the r u l e . 

Q. And then the l a s t page of t h i s e x h i b i t i s a 

product i o n f o r e c a s t , i s i t not? 

A. Yes, i t i s . 

Q. Could you review the i n f o r m a t i o n on t h a t f o r e c a s t 

f o r Mr. Stogner? 

A. Okay, t h i s i s r e q u i r e d by the r u l e , and i t shows 

the h i s t o r i c a l production. I've got b a r r e l s of o i l per day 

and MCF per day on the l e f t side, and then the b a r r e l s of 

water per day on the r i g h t side. And we've also got a 

forecasted o i l and gas production response based on the 

i n j e c t i o n t h a t can be seen and also the forecasted increase 

of water production i n the f i e l d . We've got i t out 

approximately 13 years, l i k e from — or, excuse me, 11 

years from c u r r e n t . But the p r o j e c t l i f e should be s i x t y 

years. 

Q. What you're here today proposing i s s i g n i f i c a n t l y 

d i f f e r e n t than what you were proposing two years ago? 

A. Yes. I n f a c t , the v e r t i c a l w e l l , i t ' s been 

determined, cannot be used as i n j e c t o r s , t h a t we do have t o 

go w i t h the h o r i z o n t a l w e l l s on t h i s . 
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Q. You're seeking c e r t i f i c a t i o n or q u a l i f i c a t i o n of 

t h i s p r o j e c t and the enhanced o i l recovery t a x r a t e , 

c o r r e c t ? 

A. Yes. 

Q. And you're seeking the o p p o r t u n i t y t o implement 

t h i s and q u a l i f y i t f o r the lower tax r a t e i n two phases? 

A. Yes. And again, t h a t i s based on the p o t e n t i a l 

response t h a t was pr e d i c t e d by my r e s e r v o i r s i m u l a t o r . 

Q. I n your opinion, w i l l approval of t h i s 

A p p l i c a t i o n and the implementation of the proposed pressure 

maintenance p r o j e c t i n the Red H i l l s North U n i t be i n the 

best i n t e r e s t s of conservation, the prevention of waste and 

the p r o t e c t i o n of c o r r e l a t i v e r i g h t s ? 

A. Yes. 

Q. Were E x h i b i t s 3 through 5 prepared by you? 

A. Yes. 

MR. CARR: Mr. Stogner, a t t h i s time we would 

move the admission i n t o evidence of EOG Resources E x h i b i t s 

3 through 5. 

EXAMINER STOGNER: E x h i b i t s 3 through 5 w i l l be 

admitted i n t o evidence a t t h i s time. Also, I should have 

done t h i s e a r l i e r , I'm going t o take a d m i n i s t r a t i v e n o t i c e 

of the cases t h a t r e s u l t e d i n Orders Number R-11,389 and 

11,388, f o r the record i n t h i s matter. 

MR. CARR: Yes, s i r . That concludes our d i r e c t 
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examination of Mr. Cate. 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. Cate, as f a r as the i n i t i a l i n j e c t o r , t h i s Number 

606, what i s EOG's plans? I mean, i t ' s s t i l l somewhat of 

i n a p i l o t phase, i s n ' t i t ? 

A. Well, we — I guess you could say so, depending 

on how you defi n e i t . But, you know — 

Q. Well, l e t me define i t l i k e t h i s . I mean, you 

don't have any other h o r i z o n t a l i n j e c t o r s out here, do you? 

A. No, we do not. 

Q. Okay. 

A. This w i l l be the f i r s t h o r i z o n t a l i n j e c t o r , t h a t 

i s c o r r e c t . 

Q. So t h a t ' s what I was leading up. What does EOG 

plan t o do as f a r as t e s t i n g , seeing the r e s u l t s , what are 

you l o o k i n g f o r , what w i l l determine i f any a d d i t i o n a l 

i n j e c t o r s get d r i l l e d ? 

A. Well, much the same as the v e r t i c a l w e l l . We'll 

have t o see, number one, does the h o r i z o n t a l w e l l take the 

forecasted amount of water t h a t the model w i l l deem i s 

needed t o a t l e a s t make t h i s an economic venture? And then 

w e ' l l have t o take those numbers and, you know, put them 

i n t o our model and b r i n g t h a t up t o date. 

But i f the model i s c o r r e c t — and I w i l l say 
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t h a t the Eclipse model d i d p r e d i c t t h a t the v e r t i c a l w e l l 

would only take about t h i s amount of water. We were 

hopeful t h a t we might be su r p r i s e d on the upside, but w i t h 

.2 m i l l i d a r c i e s , f r a n k l y , we're not s u r p r i s e d . 

Q. I thought I understood you t o say the v e r t i c a l 

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

A. I t f a i l e d from a pressure maintenance p o i n t of 

view. I t w i l l not take enough water t o overcome the 

withdrawals i n the o f f s e t w e l l s , and so — I mean, t h a t ' s 

my d e f i n i t i o n of a f a i l u r e . 

Q. Okay. So you d i d n ' t say t h a t the model p r e d i c t e d 

f a i l u r e ? 

A. No, I d i d n ' t — 

Q. That's not what you were saying? 

A. — say t h a t , no. 

Q. Okay, j u s t wanted t o make sure — 

A. We spent money, yeah. I wouldn't even have done 

t h a t . 

Q. Okay, so you've already got the Number 212 w e l l ; 

t h a t ' s already a h o r i z o n t a l producer? 

A. Correct. 

Q. So t h a t ' s going t o be your main focus a f t e r you 

get t h i s i n j e c t o r i n there. Not only are you going t o be 

l o o k i n g a t the i n j e c t i o n , you're going t o be l o o k i n g a t the 

r e s u l t s , I assume? 
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A. Yes, we w i l l . We should see a GOR co l l a p s e and 

ev e n t u a l l y some water break through. But even those 

v e r t i c a l w e l l s t o the north of the i n j e c t o r should see 

response also. 

Q. And when you say those v e r t i c a l producers, are 

you t a l k i n g about a l l of them, the Number 10, 208, 102, 603 

and 602 and 601? 

A. Yes. And of course, you know, the w e l l s c l o s e s t 

t o the i n j e c t i o n w i l l see the f i r s t response. But l i k e I 

say, even the RHNU 105, which i s a mil e away, w i l l see a 

b e n e f i t j u s t from the water going i n , i n t h i s area. 

Q. Have you determined, i f t h i s t u r n s out t o be a 

successful h o r i z o n t a l i n j e c t o r , which would be your second 

h o r i z o n t a l i n j e c t o r w e l l t o be d r i l l e d ? 

A. We would respond t o the south, the two w e l l s t h a t 

you see j u s t due south of the 212. And the plan , of course 

— I mean, i t ' s subject t o change, a l o t of the technology. 

Can we d r i l l h o r i z o n t a l w e l l s t h i s long? Some of our 

producers we only made i t out 1500 and had shale problems, 

had t o stop. I mean, the second one could be j u s t t o f i l l 

i n the — i f we have t o stop short on the 606, we may be 

coming back t o t r y t o f i l l i n t h a t area u n d r i l l e d . 

But t o answer your question, we would s t a r t 

moving south, because t h a t area between the two h o r i z o n t a l 

w e l l s , producers, the 212 and the 211, i s where we're 
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seeing the g r e a t e s t drawdown below bubble p o i n t and 

t h e r e f o r e the highest need f o r pressure maintenance. 

Q. Okay. Now j u s t t o make sure I'm c l e a r , I'm 

r e f e r r i n g t o E x h i b i t Number 3. Your h o r i z o n t a l producers 

and h o r i z o n t a l i n j e c t o r s , the ones t h a t have a green dot 

associated w i t h them, those are e x i s t i n g w e l l s ; i s t h a t 

c o r r e c t ? Producing wells? 

A. Yes, the ones w i t h j u s t the dot and no l i n e are 

c u r r e n t v e r t i c a l producers. 

Q. Producers. And then those — I c a l l them p u r p l e , 

you c a l l e d them blue — 

A. Okay. 

Q. — t h a t don't have a green dot associated w i t h 

them, those are your proposed new d r i l l s , I would assume? 

A. That's r i g h t . 

Q. Okay. 

A. Yes, we w i l l a c t u a l l y re-enter some e x i s t i n g 

v e r t i c a l wellbores and d r i l l out some s h o r t e r 2 000-foot 

l a t e r a l s . That's our c u r r e n t plan. So we would convert 

some other c u r r e n t v e r t i c a l w e l l s i n t o h o r i z o n t a l 

i n j e c t o r s . 

Q. Okay. Now, I'm l o o k i n g down the r e i n Section 13, 

the Number 3 02 w e l l . That has a purple t r i a n g l e . What 

does t h a t — 

A. Well, we j u s t — up i n the upper r i g h t — i t ' s 
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j u s t t o s i g n i f y t h a t i t ' s the c u r r e n t i n j e c t i o n w e l l i n the 

area. 

Q. Okay. That was the one t h a t was approved under 

R-3389? 

A. Yes. 

Q. Okay, I'm sorr y , I thought the Number 6 was the 

c u r r e n t i n j e c t o r . What i s the st a t u s of the 606? 

A. I t ' s y e t t o be d r i l l e d . We have f i l e d t he APD, 

and I t h i n k 3 0 days we're expecting the APD. 

Q. Okay, I'm g e t t i n g there now. 

Does t h i s map denote a l l the e x i s t i n g w e l l s out 

i n t h i s area, whether deeper or shallower? 

A. No, not — p a r t i c u l a r l y w i t h i n the u n i t , I t h i n k 

t h e r e are some shallow dry holes, oh, down i n the south 

p a r t of Section 13 t h a t would not be r e f l e c t e d . 

And then there are some deep w e l l s , f o r instance, 

the RHNU 601 — and y o u ' l l see the — since i t ' s i n the 

area of review, y o u ' l l see on i t s schematic t h a t i t 

o r i g i n a l l y was a deep Morrow gas producer t h a t has now been 

recompleted i n t o the Bone Springs sand. But a l l t h a t i s 

ta b u l a t e d , you know, on t h a t t a b l e and the schematics. 

Q. And t h a t was leading up, so I need t o go — t o 

show a l l the w e l l s w i t h i n the area, I need t o go t o the 

area of review map, page 3 of your E x h i b i t Number 4? 

A. Yes, and the C-108s. 
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Q. That's r i g h t . 

A. Yes. 

Q. And t h a t ' s the c u r r e n t Midland map d e p i c t i n g the 

wells? 

A. Yes, as f a r as I know. Pat Tower says i t i s . 

Q. What are some of your o l d e s t w e l l s out t h e r e i n 

t h a t area of review? This i s a f a i r l y new developed area, 

i s n ' t i t ? 

A. Yes, the — One of the deep w e l l s t h a t a c t u a l l y 

was the discovery f o r t h i s f i e l d , i f you go back down i n t o 

Section 13, the RHNU 3 01, i t was a c t u a l l y an Atoka and 

Wolfcamp producer back i n the 1980s, d r i l l e d , I t h i n k , 

1984. And EOG — we recompleted t h a t w e l l i n t o the Bone 

Springs sands a t the end of 1992. 

And a f t e r watching i t f o r a w h i l e and seeing t h a t 

i t was a c t u a l l y a commercial discovery, the program ensued. 

And so the development d i d s t a r t i n 1992. Some of the 

deeper production i n the area had been out here, l i k e I 

say, i n the e a r l y 1980s. 

Q. So r e l a t i v e l y speaking, we're going t o have 1980s 

vin t a g e w e l l s and nothing older than t h a t ? 

A. As f a r as I know, t h a t ' s c o r r e c t . 

Q. Okay. So none of the w e l l s w i t h i n the area of 

review — they're a l l mechanically sound or have been 

plugged and abandoned i n accordance — t h a t would not allow 
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any of the i n j e c t e d waters t o leave t h a t i n j e c t e d i n t e r v a l ? 

A. Yes, I beli e v e they are. And then the f r e s h 

waters are behind two sets of casing s t r i n g s , cemented 

t y p i c a l l y t o c i r c u l a t e surface on both s t r i n g s . 

Q. Okay. Now, how about — maybe I'm missing 

something here — water w e l l s w i t h i n the area? I s t h a t 

page 41 t h a t would i n d i c a t e that? 

A. There was — I t h i n k i t says one m i l e , doesn't 

i t , w i t h i n — but we do have the — there i s only one water 

w e l l i n the area, and i t i s operated by us, and i t i s a 

freshwater w e l l t h a t ' s used f o r commercial purposes, 

d r i l l i n g , when we d r i l l w e l l s , and i t ' s i n the northeast 

q u a r t e r of Section 13. I t h i n k i t ' s j u s t about 1000 f e e t 

from the RHNU 3 02. So i t was p r e t t y close t o t h a t one 

mi l e , but even i f i t was outside — t h a t ' s the only w e l l 

t h a t ' s i n t h i s area, and t h a t ' s why we included i t s 

a n a l y s i s , the water an a l y s i s . I t ' s going t o be a t y p i c a l 

f r e s h water. 

Q. And t h a t water w e l l was also included i n the 

testimony presented two years ago? 

A. Yes, i t was. Now, i t was w i t h i n the area of 

review a t t h a t time, yes. 

Q. Of t h a t well? 

A. Same w e l l , yes. 

Q. Are there any other freshwater w e l l s , say i n the 
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u n i t area, a n t i c i p a t i n g a d d i t i o n a l i n j e c t o r s ? 

A. The only other freshwater w e l l t h a t we could f i n d 

i s another one t h a t we use up i n Section — I t h i n k i t ' s 

32, about, oh, one and a h a l f or two miles n o r t h of the 

u n i t boundary i n Section 6, so i t would be n o r t h and east 

i n the Madera 32, there i s one freshwater w e l l . 

Again, i t was used f o r commercial purposes, has 

not been — I don't even t h i n k i t ' s been produced f o r maybe 

10 years. And t h a t ' s the only other one. I t h i n k the next 

nearest one i s one of the ranchers' w e l l s f i v e miles away. 

Q. Okay. E x h i b i t Number 5, your c a p i t a l costs, 

a d d i t i o n a l f a c i l i t i e s , l e t me make t h i s s t r a i g h t , l e t me 

get t h i s s t r a i g h t . This i s the cost j u s t f o r the one w e l l , 

or i s t h i s t o t a l cost i f the whole t h i n g was t o break down? 

A. That's the t o t a l p r o j e c t cost. That would 

inc l u d e approximately 12, you know, i n j e c t o r s and 

producers, the d r i l l i n g costs and f a c i l i t i e s and a water 

p i p e l i n e . 

Q. Let's see. So t h a t would be 12 a d d i t i o n a l 

h o r i z o n t a l w e l l s , t o t a l ? 

A. Approximately, yes. 

Q. At $3 m i l l i o n apiece? 

A. Yes. 

Q. So some of these m i l l i o n d o l l a r s would be j u s t 

f o r the cost of the i n i t i a l d r - — or — w e l l , some of them 
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are recompletions, so t h a t would be — 

A. That's r i g h t , they w i l l be cheap. So on average 

i t might be $2.5 m i l l i o n apiece, f o r j u s t the d r i l l i n g and 

completion costs. 

EXAMINATION 

BY MR. JONES: 

Q. Okay, Mr. Cate, can I j u s t ask you a few 

questions? 

A. Yes. 

Q. This p e r m e a b i l i t y of .2 m i l l i d a r c i e s , i s i t a b i g 

v a r i a t i o n i n th a t ? 

A. Not a large v a r i a t i o n . We've got buildups t h a t 

have ranged — and t h a t ' s e f f e c t i v e on an o i l b u i l d u p — 

but from .5 m i l l i d a r d c i e s down t o . 1 , maybe even .08. But 

p r e t t y much w i t h i n t h a t range. 

Q. I guess what I'm g e t t i n g a t i s the f r a c t u r i n g i n 

the — 

A. No, we don't have any evidence of f r a c t u r i n g . 

I t ' s not a hugely t e c t o n i c area. We d i d cut f o u r f u l l 

cores out here — w e l l , we t r i e d ; I t h i n k we got r e a l l y one 

t h a t ' s a c t u a l l y a f u l l core — and there wasn't any 

evidence of n a t u r a l f r a c t u r e s . There's some 

m i c r o f r a c t u r i n g w i t h i n c e r t a i n places, but i t ' s j u s t a very 

f i n e - g r a i n sand. The de p o s i t i o n looked l i k e a submarine 

fan — 
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Q. Oh. 

A. — i t seemed t o have, you know, several pulses 

from whatever source. 

Q. So i t ' s a marine sand? 

A. Yeah, we t h i n k i t ' s a marine fan, and... 

Q. Did you run any imaging logs? 

A. Yes, as a matter of f a c t , we d i d . 

Q. Did you continue those logs up above and below 

your formation of i n t e r e s t ? 

A. Yes. 

Q. Okay. 

A. And the shales — There are some shales and 

t i g h t e r sands up above. 

Q. Are there b a r r i e r s t o i n j e c t i o n t h a t you can see 

on those imaging logs above and below — e s p e c i a l l y above 

your i n j e c t i o n — 

A. Yeah, i f you look a t t h i s type l o g r i g h t here on 

E x h i b i t 3, there i s a shale package about 2 0 or 3 0 f e e t 

above the pay sand, what we c a l l the Z marker, and i t shows 

up as a p r e t t y good shale. 

Q. I t doesn't show a bunch of f r a c t u r e s i n i t — 

A. No — 

Q. — i n your imaging log? 

A. — i t sure does not. And then below t h a t i s 

t y p i c a l l y a l i t t l e b i t of a — k i n d of a carbonaceous 
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i n t e r v a l . We've run f r a c - h e i g h t logs which are a — 

Q. Yes. 

A. — sonic look — 

Q. Right. 

A. — and based on t h a t , I mean, the net pressures 

t o f r a c up and out are astronomical. We r e a l l y b e l i e v e a l l 

our f r a c jobs have been s t a y i n g , you know, very close 

w i t h i n zone. So I haven't seen any evidence — 

Q. Okay, I was j u s t — the reason I'm g e t t i n g a t 

t h a t i s f o r f u t u r e pressure increases on your i n j e c t i o n , i f 

you're going t o need them. That would be f u r t h e r evidence 

f o r t h a t , besides the step - r a t e t e s t s . 

A. Yes. Yeah, the o r i g i n a l bottomhole pressure out 

here was 9500 pounds, which corresponds t o about a 4000-

pound surface pressure w i t h a f u l l column h y d r o s t a t i c of 

water, so... 

Q. I s t h a t good caprock? 

A. I t ' s p r e t t y good. And so i t has come down as 

we've completed the pressure i n the f i e l d , as you can see 

by the data t h a t we j u s t submitted on the 3 02, and t h a t 

phenomenon occurs. But even a f t e r drawing the pressure i n 

the r e s e r v o i r down, you know, 50 percent or more, I mean, 

we only saw an 800-pound drawdown on the p a r t i n g pressure, 

you know, from the o r i g i n a l . So. . . 

Q. Right. Now, the reason you want t o go on your 
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i n j e c t i o n h o r i z o n t a l w e l l , are you going t o go on the upper 

p a r t of the formation? I s t h a t what you're t a r g e t i n g ? 

A. We t y p i c a l l y do, because we can — we have found 

out here t h a t the shales — I mentioned t h a t some of the 

shales caught us i n the southern p a r t . They tend t o come 

up from below. There's a Wolfcamp shale t h a t t h i s t h i r d 

sand s i t s on, and you can see the shales on the type l o g . 

Q. You want t o stay up not only f o r i n j e c t i o n 

purposes but t o stay away from your shales on your d r i l l i n g 

costs? 

A. That's c o r r e c t . And we see t h a t Z marker when 

we're c u t t i n g our curve, so we know r i g h t where we're a t . 

But l i k e I sai d , and then the f r a c - h e i g h t logs and the net 

pressures, we run a FRACPRO, and H a l l i b u r t o n does those f o r 

us and says t h a t they're going t o be w e l l contained, the 

s t i m u l a t i o n s are w e l l contained w i t h i n the zone, e s p e c i a l l y 

now t h a t we've drawn the pressure down, even — 

Q. Right. 

A. — from o r i g i n a l . 

Q. Now, the reason you're going the same d i r e c t i o n 

on your i n j e c t i o n w e l l as you're going on your producing 

w e l l s , are you t r y i n g t o f o l l o w the n a t u r a l h o r i z o n t a l 

stress? 

A. Yes, ex a c t l y . 

Q. So you're t r y i n g t o d r i l l w i t h the l e a s t p o s s i b l e 
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d r i l l i n g costs, and your f r a c go along the wellbore? 

A. That's c o r r e c t . And t h a t i s one of the t h i n g s 

t h a t the imaging log t o l d us — 

Q. Okay. 

A. — was the borehole breakout, and gave us the 

primary s t r e s s d i r e c t i o n , e x a c t l y . 

Q. Okay. Any other s i m i l a r r e s e r v o i r s t o t h i s t h a t 

run through t h i s way, as f a r as pressure maintenance? Do 

you have any s i m i l a r — 

A. I don't know of any. I f you do, I ' d l i k e t o 

know — 

Q. — on the Eclipse model, yeah. 

A. Some heavy o i l up i n Canada, or — What do they 

c a l l i t , t a l l e r sands or something? 

But i t ' s a r e a l f i n e - g r a i n e d sand, and — so 

t h e r e was some r i s k t h a t i t , you know, may not respond 

w e l l . But our only chance i s the h o r i z o n t a l i n j e c t o r s a t 

t h i s p o i n t . 

MR. JONES: Right. That's a l l I have. 

FURTHER EXAMINATION 

BY EXAMINER STOGNER: 

Q. A c t u a l l y , t h a t leads me up t o some a d d i t i o n a l 

questions. What i s the s t i m u l a t i o n techniques you use out 

here on the v e r t i c a l producers? 

A. They are t y p i c a l l y — Well, they're p e r f o r a t e d i n 
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approximately the middle of the sand, 3 0 or 4 0 f e e t of 

p e r f o r a t i o n s , and then a f r a c t u r e s t i m u l a t i o n . They 

average probably 130,000 gallons of the s a l t w a t e r , or the 

water, and then 2 00,000 pounds of sand. 

Q. How about your h o r i z o n t a l i n j e c t o r or your 

h o r i z o n t a l producers? How do you plan t o s t i m u l a t e those? 

A. Well, one of t h i s length — We can only can only 

pump enough r a t e t o do — l i k e a long one l i k e t h i s , which 

would be almost 7 00 f e e t , would r e q u i r e two stages. The 

RHNU 212 re q u i r e d two stages. We f r a c ' d the toe end f i r s t , 

seven sets of p e r f o r a t i o n s , almost equ a l l y spaced. And 

each stage c a r r i e s about 400- — I've l i s t e d i t i n here, 

but I t h i n k i t ' s 400,000 gallons and h a l f a m i l l i o n pounds 

of sand. I t ' s i n t h a t range. 

MR. JONES: And no gel? 

THE WITNESS: Oh, i t i s g e l l e d , yes. 

MR. JONES: I t ' s 3 0-pond gel? 

THE WITNESS: Yes, i t sure i s . Yeah, I t h i n k i t 

i s a 30-pound g e l . But yeah, the s t i m u l a t i o n i s l i s t e d on 

page 25. 400,000 gallons and 500,000 pounds per — No, I'm 

so r r y , t h a t ' s f o r both stages. So each stage i s h a l f t h a t . 

And so w e ' l l do the toe end f i r s t , clean i t up 

and get the t r e a t i n g f l u i d s o f f the format i o n , because i t 

i s a sand and susceptible t o damage. So we t r y t o — We'll 

flo w them back, and then we set a bridge plug and come i n 
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and f r a c the heel end and clean i t up, f l o w i t back, and 

then w e ' l l knock the bridge plug out and s t a r t i n j e c t i n g , 

would be the plan. 

EXAMINER STOGNER: Any other questions? Okay, 

you may be excused. 

THE WITNESS: Thank you. 

MR. CARR: Mr. Stogner, t h a t concludes our 

pr e s e n t a t i o n i n t h i s case. 

EXAMINER STOGNER: Mr. Carr, I ' d l i k e a rough 

d r a f t — 

MR. CARR: Yes, s i r . 

EXAMINER STOGNER: — whenever i t i s convenient 

w i t h you. 

MR. CARR: I ' l l need a week. 

EXAMINER STOGNER: I f you need a d d i t i o n a l time 

you can contact me. 

MR. CARR: I w i l l . 

EXAMINER STOGNER: I f there's nothing f u r t h e r i n 

Case Number 12,843, then t h i s case w i l l be taken under 

advisement. 

2:40 p.m.) 
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