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

at 1:40 p.m.: 

EXAMINER STOGNER: Hearing w i l l come t o 

order. C a l l Next case, Number 10,779. 

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

Petroleum Company t o q u a l i f y f i v e p o r t i o n s of i t s East 

Vacuum Grayburg-San Andres Unit Pressure Maintenance 

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

"New Mexico Enhanced O i l Recovery Act". 

EXAMINER STOGNER: What county i s t h a t in? 

MR. STOVALL: That's i n Lea County, New 

Mexico, Mr. Examiner. 

EXAMINER STOGNER: Thank you, Mr. S t o v a l l . 

C a l l f o r appearances. 

MR. KELLAHIN: Mr. Examiner, I'm Tom K e l l a h i n 

of the Santa Fe law f i r m of K e l l a h i n and K e l l a h i n , 

appearing on behalf of the Applicant, and I have one 

witness t o be sworn. 

EXAMINER STOGNER: Inasmuch as you're the 

only p a r t i e s here, I assume there's no other 

appearances. 

W i l l the witness please stand t o be sworn? 

(Thereupon, the witness was sworn.) 

MR. KELLAHIN: Thank you, Mr. Examiner. 

MR. STOVALL: Mr. K e l l a h i n , may I ask you a 
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question about the s t y l e of the case before we — 

MR. KELLAHIN: Sure. 

MR. STOVALL: This i s — The A p p l i c a t i o n i s 

t o q u a l i f y the portions f o r the Recovery Act. And 

under the Act, a c t u a l l y , what you have t o do i s q u a l i f y 

a p r o j e c t or get a p r o j e c t approved, and then based 

upon the approval we determine the — I mean, do we 

have the c a r t i n f r o n t of the horse here? 

MR. KELLAHIN: No, I — Maybe i t ' s a form 

over substance, but we have f i v e p r o j e c t areas w i t h i n 

the u n i t , and i t ' s only these port i o n s of the u n i t f o r 

which we seek c e r t i f i c a t i o n as f i v e p r o j e c t areas. 

MR. STOVALL: Are you seeking t o get the f i v e 

p r o j e c t areas approved? 

MR. KELLAHIN: Yes, uh-huh. 

MR. STOVALL: Oh, okay. 

MR. KELLAHIN: The p r o j e c t areas are smaller 

areas w i t h i n the — 

MR. STOVALL: I understand t h a t . I r e a l i z e 

i t ' s a p r o j e c t area w i t h i n the u n i t . 

But what you're — I mean, kind of the 

reading of the Act we've applied, and I t h i n k i t ' s 

p a r t i c u l a r l y applicable t o expansions, i s , you get a 

p r o j e c t approved and, based upon t h a t approval, they 

can q u a l i f y f o r the tax r a t e , r a t h e r than q u a l i f y i n g 
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f o r a tax r a t e and then get i t approved, you know. 

MR. KELLAHIN: No, no, t h a t ' s not what we 

intended t o do, and i f t h a t ' s what you believe i t says 

we need t o f i x i t . 

MR. STOVALL: Well, not being too much of a 

form-over-substance guy, I j u s t want t o make sure I 

understand you going i n so we've got the r i g h t t h i n g as 

the case i s presented, i t i s presented as an approval 

of the project? 

MR. KELLAHIN: Of f i v e separate p r o j e c t s . 

MR. STOVALL: Five separate p r o j e c t s , I 

understand you've got f i v e separate p r o j e c t s . 

MR. STEVENS: Yes, f i v e separate i n t e g r a l 

p r o j e c t s . 

MR. KELLAHIN: And then i f we're successful 

i n o b t a i n i n g t h a t approval, the next step i s the one 

th a t ' s set up t o handle the c e r t i f i c a t i o n of a p o s i t i v e 

response w i t h i n the p r o j e c t area, which i s the 

ad m i n i s t r a t i v e p a r t . 

MR. STOVALL: Expansions always f l a g some 

a t t e n t i o n . 

MR. KELLAHIN: Yeah. Are you and I cl e a r on 

what we're doing? 

MR. STOVALL: Let us proceed. 

MR. KELLAHIN: Okay. 
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EXAMINER STOGNER: I'm s t i l l t o t a l l y l o s t , 

but go ahead. 

MR. STOVALL: You've looking a t a p r o j e c t 

expansion approval, and w e ' l l worry about EOR l a t e r . 

EXAMINER STOGNER: Okay. 

MR. STEVENS: No. 

MR. KELLAHIN: No, the — 

MR. STOVALL: Okay, maybe — Let's go ahead, 

and j u s t using — I t looks l i k e you've got an e x h i b i t 

here. 

MR. KELLAHIN: I don't want t o use the wrong 

words. 

t o — 

1992. 

MR. STOVALL: Okay. 

MR. KELLAHIN: We have a waterflood p r o j e c t . 

MR. STOVALL: That's been approved p r i o r 

MR. KELLAHIN: That predates March 6th of 

MR. STOVALL: Okay. 

MR. KELLAHIN: I t ' s an o l d p r o j e c t . 

MR. STEVENS: And the C02 recovery p r o j e c t — 

MR. STOVALL: Okay, excuse me, I am going t o 

ask — I understand — We'll give you a chance t o 

expla i n . But j u s t f o r convenience of the record — 

MR. STEVENS: Okay, I won't say anything. 
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MR. STOVALL: Yeah, i t ' s j u s t a l o t tougher 

f o r him t o keep t r a c k of i t , since you're not even 

i d e n t i f i e d and sworn yet — 

MR. STEVENS: Okay. 

MR. STOVALL: — I mean i d e n t i f i e d and 

introduced — 

MR. KELLAHIN: The p r o j e c t , so we're not 

using i t i n the wrong terminology, the u n i t and the 

waterflood p r o j e c t predate March 6th of 1992. 

MR. STOVALL: Correct. 

MR. KELLAHIN: A f t e r the waterflood, there i s 

a p a r t of the u n i t t h a t was subject t o and approved f o r 

C02 enhanced o i l recovery, which also predates March 

6th of 1992. 

MR. STOVALL: Okay. 

MR. KELLAHIN: What Mr. Stevens and P h i l l i p s 

has done now i s analyze the success of the u n i t ' s C02 

and waterflood p r o j e c t s , have i d e n t i f i e d p o r t i o n s of 

the u n i t area, which they want t o come i n t o and make 

s i g n i f i c a n t changes t o go a f t e r a d d i t i o n a l enhanced 

o i l . 

He's i d e n t i f i e d a p o r t i o n of the u n i t being 

f i v e i n d i v i d u a l p r o j e c t areas. 

MR. STOVALL: Now, f o r our conversation, 

l e t ' s look at — I assume i t ' s E x h i b i t 1 here? 
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MR. KELLAHIN: Yes. 

MR. STOVALL: Those are numbered, 1, 2, 3, 4 

and 5? 

MR. KELLAHIN: That's the p r o j e c t areas t h a t 

we're seeking t o have c e r t i f i e d as expansion areas, i f 

you w i l l , under your Order 9789. 

MR. STOVALL: Well, my question then — and 

t h i s i s where the form gets somewhat s i g n i f i c a n t — i s , 

Are those approved f o r the process t h a t you wish t o 

apply? 

MR. KELLAHIN: No. 

MR. STOVALL: Do you have the a u t h o r i t y a t 

t h i s time t o apply the process? 

MR. KELLAHIN: No, we don't. 

MR. STOVALL: Okay, good. 

MR. KELLAHIN: Because there are a d d i t i o n a l 

i n j e c t o r s t o be d r i l l e d . 

MR. STOVALL: So you are not j u s t seeking 

approval of a previously approved process or p r o j e c t , 

r e f e r r i n g t o 1 through 5 as the p r o j e c t , i f you w i l l . 

You are seeking approval f o r the process which you 

propose t o use i n each of these f i v e p r o j e c t areas? 

MR. KELLAHIN: That's r i g h t , and i f — 

MR. STOVALL: And assuming t h a t approval i s 

granted t o q u a l i f y i t f o r the p r o j e c t — f o r the EOR 
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tax rate? 

MR. KELLAHIN: That's r i g h t . And so what 

we're hoping t o accomplish, i f we persuade you, i s the 

approval of the expansion and then the q u a l i f i c a t i o n of 

these f i v e p r o j e c t areas f o r the reduced tax r a t e . 

And then Mr. Stevens w i l l make sure t h a t he's 

got the paperwork f o r the i n j e c t i o n w e l l s , you know, 

t h a t the C-108 s t u f f . That's not r o l l e d i n t o here, 

because we haven't f i l e d f o r those yet. 

MR. STOVALL: I n other words, those would be 

f i l e d f o r the s p e c i f i c wells under the a u t h o r i t y 

granted out of t h i s hearing t o — f o r t h i s new process 

and project? 

MR. KELLAHIN: And there's no reason t o do 

those unless you agree w i t h us t h a t t h i s i s an 

expansion and a change of technology f o r these f i v e 

areas. 

MR. STOVALL: Proceeding t h a t way — That's 

what I meant, i s , the f i r s t p a r t of the process i s t o 

get approval f o r the p r o j e c t i t s e l f — 

MR. KELLAHIN: Yeah. 

MR. STOVALL: — as a recovery p r o j e c t , and 

then w e ' l l — At the end of the hearing w e ' l l q u a l i f y 

i t as a tax p r o j e c t . 

MR. KELLAHIN: That's r i g h t . 
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Mr. Stevens has come t o the engineering 

conclusion t h a t these f i v e areas represent a 

s i g n i f i c a n t change i n geologic area and i n process and 

technology, and i f Mr. Stogner and the D i v i s i o n agree 

t o these s u b s t a n t i a l changes, then we also want t o 

q u a l i f y them as p r o j e c t areas under the EOR. I t h i n k 

we're saying the same t h i n g . 

MR. STOVALL: I t h i n k we're there. 

MR. KELLAHIN: Okay, l e t me give you so t h a t 

you have i n f r o n t of you, i f you don't already, a copy 

of the D i v i s i o n Order Number R-9789, which i s the EOR 

procedure. 

EXAMINER STOGNER: Now, what i s 9708 t h a t ' s 

r e f e r r e d t o i n the ad? 

MR. STOVALL: Well, our — Mr. K e l l a h i n — 

MR. KELLAHIN: What d i d I give you? The 

wrong order? 

MR. STOVALL: Yeah, you gave us 9789 — 

MR. KELLAHIN: I'm sorry. 

MR. STOVALL: — which i s Marathon. 

MR. KELLAHIN: I'm sorry. What I need t o 

give you i s 9708, which i s the — t h a t ' s the Marathon 

expansion order. 

And you may want t h a t also as a p o i n t of 

reference i n today's discussion. 
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MR. STOVALL: This i s the one which we denied 

i n the expansion? 

MR. KELLAHIN: That's r i g h t . And what I need 

t o also give you i s the one t h a t sets up the expansion 

u n i t . 

MR. STOVALL: I can't wait t i l l the 

nomenclature. What can we do w i t h t h a t one? 

MR. KELLAHIN: We'll get i t r i g h t here i n a 

minute. Here's 9708. 

EXAMINER STOGNER: You want me t o j u s t use 

t h i s as a po i n t of reference and not u t i l i z e i t as a 

model; i s t h a t what you're saying? 

MR. KELLAHIN: That's r i g h t . 

EXAMINER STOGNER: The Marathon order? Okay. 

MR. KELLAHIN: I wanted — Because Mr. 

Stogner has not dea l t w i t h these kinds of cases before, 

I wanted you t o have a v a i l a b l e as a p o i n t of reference 

the D i v i s i o n procedure, which i s 9708. 

The only order I'm aware of t h a t touches on 

t h i s concept i s the Marathon order. And i f t h a t gets 

t o be a pa r t of the discussion, Mr. Stevens i s here t o 

explain t o you why he th i n k s h i s p r o j e c t i s 

s u b s t a n t i a l l y d i f f e r e n t than the one Mr. Catanach 

denied f o r Marathon. 

MR. STOVALL: Off the record. 
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(Off the record) 

EXAMINER STOGNER: Okay, l e t ' s go back on the 

record. 

MR. KELLAHIN: With t h a t i n t r o d u c t i o n , then, 

l e t me c a l l Mr. Jim Stevens. 

JIM STEVENS. 

the witness herein, 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. KELLAHIN: 

Q. Mr. Stevens, have you been sworn? 

A. Yes, I have. 

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

name and occupation? 

A. My name i s Jim Stevens. I'm a r e s e r v o i r 

engineer f o r P h i l l i p s Petroleum. 

Q. Would you summarize f o r us what has been your 

educational background? 

A. I graduated from Louisiana State U n i v e r s i t y 

i n 1980 w i t h a bachelor of science i n petroleum 

engineering. 

I s t a r t e d work f o r P h i l l i p s Petroleum Company 

i n June of 1980. I worked a year i n Houston i n a 

d r i l l i n g p o s i t i o n , worked three years overseas i n 

Norway i n d r i l l i n g and production assignments, and I've 
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worked since 1984 i n Midland-Odessa w i t h production and 

reservoir-engineering assignments. 

Since September, 1991, I've been the 

r e s e r v o i r engineer f o r the East Vacuum Grayburg-San 

Andres Unit. 

Q. Since what year, s i r ? 

A. September, 1991. 

Q. I n a d d i t i o n t o being the r e s e r v o i r engineer 

f o r t h i s p a r t i c u l a r u n i t , were you also i n attendance 

a t the O i l Conservation D i v i s i o n hearing of the OXY 

a p p l i c a t i o n t h a t was heard a few weeks ago i n which 

they sought an enhanced o i l recovery tax r a t e t o be 

applied t o t h e i r project? 

A. Yes, I was. 

Q. Have you made yourself f a m i l i a r w i t h the 

D i v i s i o n Order R-9708, which i s the procedures and 

ru l e s f o r q u a l i f y i n g a p r o j e c t area f o r the reduced tax 

rate? 

A. Yes, I have. 

Q. Have you made a study of your p r o j e c t area i n 

terms of those ru l e s and regulations i n order t o reach 

a conclusion about whether or not these f i v e p r o j e c t 

areas should q u a l i f y f o r the c r e d i t ? 

A. Yes, I have. 

Q. And what, a f t e r a l l t h a t study, i s your 
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u l t i m a t e conclusion? 

A. That we are going t o make a s i g n i f i c a n t 

expansion t o our p r o j e c t i n t o p o r t i o n s of the r e s e r v o i r 

not previously contacted by C02. 

MR. KELLAHIN: At t h i s p o i n t we tender Mr. 

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

EXAMINER STOGNER: Mr. Stevens i s so 

q u a l i f i e d . 

Q. (By Mr. Kellahin) So t h a t you can o r i e n t us 

as t o your u n i t , l e t me have you d i r e c t your a t t e n t i o n 

t o what i s marked as Ex h i b i t Number 1. 

A. E x h i b i t Number 1 i s a p l a t of our u n i t 

showing the complete u n i t area. 

The C02 p r o j e c t area encompasses about 5000 

acres, and t h a t ' s Sections 29, 28, 27, 26 and t o the 

south. 

The f a r northern p o r t i o n of the u n i t i s not 

i n the C02 p r o j e c t area. 

I t also h i g h l i g h t s the f i v e separate p r o j e c t 

areas t h a t we're looking t o q u a l i f y today. 

Q. What's the color-code used t o i d e n t i f y the 

f i v e p r o j e c t areas? 

A. We have an aqua c o l o r i n g t h a t c i r c l e s each 

one of the p r o j e c t areas. 

We have blue i n f i l l w e l l s noted. 
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And we have a green t r i a n g l e showing the 

producing wells we want t o convert t o i n j e c t i o n w e l l s . 

Q. Let's set aside our lo c a t o r p l a t , E x h i b i t 

Number 1, f o r a moment, and l e t me have you d i r e c t your 

a t t e n t i o n t o E x h i b i t Number 2. 

A. E x h i b i t Number 2 i s a l i s t of w e l l s i n the 

expanded use area. I t ' s divided out i n t o each p r o j e c t 

area, 1 through 5, showing the producers and the 

i n j e c t o r s . 

You might notice t h a t some of the producers 

are common t o areas 3 and 4. 

The back several pages are a d e t a i l e d 

geographic d e s c r i p t i o n of the p r o j e c t areas. 

Q. I f the D i v i s i o n decides t o approve t h i s 

A p p l i c a t i o n , then E x h i b i t 2 could be u t i l i z e d t o 

provide the w r i t t e n d e s c r i p t i o n f o r each of the f i v e 

p r o j e c t areas and would i d e n t i f y the producing and 

i n j e c t i o n w e l l s t h a t are affected? 

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

Q. Okay. Before we get i n t o the s p e c i f i c 

d e t a i l s of the h i s t o r y and then what you're proposing, 

I ' d l i k e you t o help us set the geologic stage i n which 

t h i s u n i t has been developed. 

To do t h a t , l e t me ask you, Mr. Stevens, t o 

t u r n t o E x h i b i t Number 3, and l e t ' s f o l d t h a t out. 
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Let's s t a r t w i t h the A-A' cross-section, 

E x h i b i t Number 3, and have you help us understand the 

geologic environment i n which t h i s u n i t has been 

developed. 

A. This cross-section, A-A' i s a northwest-to-

southeast cross-section through the u n i t . 

This cross-section shows the nomenclature 

t h a t we have assigned t o d i f f e r e n t layers i n the 

r e s e r v o i r , A through I , A through E being the Upper San 

Andres, and F being the Lovington Shale, G, H and I 

being the Lower San Andres. 

Also on each one of these l o g traces we have 

h i g h l i g h t e d i n blue and red d i f f e r e n t types of 

po r o s i t y . 

Blue i s p o r o s i t y t h a t ' s less than f i v e 

percent, what we consider t i g h t and a b a r r i e r . 

The red cross-hatching i s p o r o s i t y greater 

than f i v e percent and what we consider a pay zone. 

When you look at the l o c a t i o n map on the f a r 

l e f t , i t w i l l give you a b e t t e r idea as t o how i t 

cross-sections through the r e s e r v o i r . 

Q. What i s the u n i t i z e d i n t e r v a l , f o r purposes 

of the u n i t ? 

A. The u n i t - — I t i s the Grayburg-San Andres, 

from approximately 4250 down t o about 4800 f e e t . 
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Q. Okay. 

A. The biggest p o i n t t o get out of t h i s cross-

section i s , i f you pick one layer and you were t o 

f o l l o w t h a t layer across the r e s e r v o i r , looking f o r the 

d i s c o n t i n u i t y i n the pay zones, both — i n the b a r r i e r s 

and both i n the pay zones, we see i t i n whichever 

cross-section we look a t , e i t h e r A-A' or B-B1. 

The end r e s u l t of t h i s d e t a i l e d geologic 

analysis t h a t we've come up w i t h i s t h a t t h i s r e s e r v o i r 

i s very b a f f l e d . There are discontinuous pay zones and 

discontinuous b a r r i e r s . 

And t h a t ' s a very d i f f e r e n t change i n our 

geologic understanding than what we had when we set the 

p r o j e c t area up. 

Q. Let's t u r n so t h a t you can i d e n t i f y f o r us 

Ex h i b i t Number 4, which i s the B-B' cross-section. 

A. B-B' i s a very s i m i l a r cross-section. I t has 

the same c o l o r i n g scheme, same nomenclature. 

This i s done w i t h a program c a l l e d S t r a t i l o g . 

And i f you were t o pick one layer, i f you 

were t o pic k , say, the E zone and take i t across, you 

can look f o r various changes i n p o r o s i t y across the 

r e s e r v o i r , showing the b a f f l e d nature of the r e s e r v o i r . 

This leads t o poor sweep e f f i c i e n c y , and 

sweep e f f i c i e n c y i s v i t a l l y necessary i n C02 f l o o d . 
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I t ' s very, very d i f f e r e n t than a waterflood 

or primary recovery. 

Q. What kind of formation are we dealing with? 

I s t h i s a carbonate or a sandstone r e s e r v o i r ? 

A. This i s a dolomite, Pennsylvanian-aged 

dolomite t h a t was l a i d down. 

And each one of these layers, A through E, i s 

a s p e c i f i c s t r a t i g r a p h i c u n i t . 

You can map t h a t layer a l l the way across the 

u n i t . However, the pay w i t h i n each i n d i v i d u a l layer i s 

very discontinuous. 

So t h a t ' s how we have organized these l a y e r s , 

A through I . 

Q. A l l r i g h t . 

A. I t ' s very important t o understand the b a f f l e d 

nature of the re s e r v o i r and understanding the mechanism 

of waterflood recovery and C02 recovery, t o understand 

why we're here today asking f o r the EOR tax c r e d i t . 

Q. When you i d e n t i f y t h i s as a b a f f l e d r e s e r v o i r 

what does t h a t mean t o you? 

A. Well, i f i t ' s a b a f f l e d r e s e r v o i r , there i s a 

s l i g h t amount of c o n t i n u i t y between i t , but very, very 

l i m i t e d . 

I f you were t o d r i l l primary w e l l s i n t o a 

b a f f l e d system, you can draw down the pressure i n a 
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b a f f l e d system.. You can likew i s e d r i l l i n j e c t i o n w e l l s 

and pump water i n t o a b a f f l e d system and repressure i t 

up. 

But i f you don't have your w e l l s located 

properly i n a b a f f l e d system, you can't sweep from one 

w e l l t o the other, because there's m u l t i p l e b a r r i e r s i n 

between a l o t of the we l l s . 

The only way t o get proper sweep e f f i c i e n c y 

i n a b a f f l e d r e s e r v o i r i s t o reduce the w e l l spacing so 

t h a t we can contact the wells together. 

Q. Let me have you now t u r n t o the next di s p l a y . 

I t 1 s E x h i b i t Number 5. What are we looking at? 

A. E x h i b i t Number 5 i s a 3-D representation of 

our pay. The easiest way t o look a t i t i s t o hold up 

Ex h i b i t Number 6 w i t h i t . 

E x h i b i t Number 6 i s a plan view of the same 

map, using the same color scheme. 

This 3-D image tends t o h i g h l i g h t the 

d i s c o n t i n u i t y we have i n the r e s e r v o i r . You can 

v i s u a l i z e the good peaks i n pay as w e l l as the poor 

v a l l e y s , and you can also see how the poor v a l l e y s and 

the good peaks occur r i g h t next t o each other. 

MR. STOVALL: Just understanding t h i s , would 

you explain what the c o l o r i n g means? 

THE WITNESS: The c o l o r i n g — 
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MR. STOVALL: And i f I were t o s i t and pic k 

up your w r i t t e n word here and read i t and look a t t h i s 

e x h i b i t , what would I have t o be looking f o r t o 

understand i t ? 

THE WITNESS: The higher the peak, the b e t t e r 

the net pay. 

MR. STOVALL: Okay, so color i s n ' t 

s i g n i f i c a n t ? That's j u s t — 

THE WITNESS: Color — There i s a col o r 

assigned t o each d i f f e r e n t value i n net pay, red being 

the best — I believe t h a t ' s over 200 f e e t — 

proceeding down t o where the purple i s the poorest. 

So i t ' s t o give you a v i s u a l i z a t i o n of peaks, 

meaning t h a t ' s a l o t of net pay. So i t grades from red 

t o yellow t o green t o dark blue t o purple. 

And t h i s map i s s i m i l a r l y p o s i t i o n e d w i t h the 

very f i r s t e x h i b i t so you can get an idea of where the 

net pay i s i n the r e s e r v o i r . Most of i t e x i s t s i n 

Section 32 and Section 33, which i s where the p r o j e c t 

areas are t h a t we're t a l k i n g about today. 

Q. (By Mr. Kellahin) With E x h i b i t s 5 and 6 i n 

mind, now, t u r n t o E x h i b i t 7 and i d e n t i f y f o r us what 

we're looking a t i n t h i s display. 

A. E x h i b i t Number 7 takes one of the lay e r s , 

layer E, and represents the pay q u a l i t y as a r a t i o of 
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net pay t o gross pay. 

So what we end up w i t h i s a map showing zero 

t o a hundred percent, a hundred percent representing 

t h a t a l l the pay i n t h a t area of the — a l l the 

thickness i n t h a t p o r t i o n of t h a t zone was pay. Less 

than 40 percent means i t has very poor pay q u a l i t y . 

This i s very s i m i l a r t o t a k i n g a cross-

section through the 3-D p i c t u r e , i f you were t o take a 

planar view of i t . 

And what i s d i s t i n c t about t h i s map i s , the 

red represents good pay areas, greater than 70 percent. 

And the blue represents poor pay areas; less than 40 

percent of the pay i n t h a t zone i s good pay. 

And i f you look at the nature of how the 

c i r c l e s l i n e up, they're almost random i n the way they 

l i n e up. I t goes from bad t o good, t o bad t o good, t o 

bad t o good. So i t shows the discontinuous nature of 

the r e s e r v o i r . 

This was knowledge t h a t we d i d n ' t have when 

we set up the C02 f l o o d back i n 1984 and 1985. This i s 

the r e s u l t of a very recent geologic study t h a t we 

s t a r t e d i n 1991 w i t h our foam p r o j e c t t h a t we're 

partners w i t h the State of New Mexico on. 

Q. Mr. Stevens, l e t me have you t u r n now t o 

E x h i b i t Number 8 and have you i d e n t i f y and describe 
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t h a t d i s p l a y , please. 

A. E x h i b i t Number 8 i s another u n i t map. 

Highlig h t e d i n red are i n f i l l w e l l s we d r i l l e d i n 1988. 

There was ten ten-acre i n f i l l w e l l s . 

Highlighted i n blue are the i n f i l l w e l l s we 

plan t o d r i l l t h i s year. 

And i n green are the same producing w e l l s we 

want t o convert t o i n j e c t i o n . 

The purpose of t h i s map i s j u s t t o give you 

an idea of the locations of the 1988 we l l s w i t h our 

1993 w e l l s . 

Q. Let me have you t u r n now t o E x h i b i t Number 9. 

What have you p l o t t e d on t h i s display? 

A. On E x h i b i t Number 9, what we have i s a subset 

of w e l l s where we've taken out the 1988 i n f i l l w e l l s 

and a l l the o f f s e t s t o the 1988 i n f i l l w e l l s , so t h a t 

t h i s p l o t represents production behavior, completely 

independent from anything we d i d i n 1988. 

Now, t o completely understand t h i s p l o t , l e t 

me b r i e f l y go over the u n i t h i s t o r y so i t w i l l set the 

stage so you know what happened here. 

This f i e l d was discovered i n 1929 by the 

Socony Vacuum O i l Company. P r i m a r i l y d e p l e t i o n i n the 

u n i t area s t a r t e d i n the 1930s. So i t ' s been under 60 

years of depletion since i t was o r i g i n a l l y discovered. 
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There have been various i n j e c t i o n p r o j e c t s 

begun i n the f i e l d i n the ea r l y 1970s. 

The East Vacuum Unit was formed l a t e i n 1978. 

Our water i n j e c t i o n s t a r t e d i n 1980. Therefore, you 

can see the response from the waterflood there and the 

o i l response and also the increase i n the water 

production on the p l o t . 

Q. When d i d you s t a r t C02 i n j e c t i o n i n t o the 

un i t ? 

A. We s t a r t e d C02 i n j e c t i o n i n September of 

1985. 

But before we s t a r t e d water i n j e c t i o n , our 

average r e s e r v o i r pressure was only 560 pounds. So 

p r i o r t o 1980, t h i s area had gone under 50 years of 

depl e t i o n . 

And i f I was t o quote the d e f i n i t i o n i n the 

Order, R-9708, t h a t defines what primary recovery i s , 

i t means the displacement of crude o i l from an o i l w e l l 

or pool c l a s s i f i e d by the D i v i s i o n i n t o the wellbore by 

means of the n a t u r a l pressure of the o i l w e l l or pool, 

i n c l u d i n g but not l i m i t e d t o a r t i f i c i a l l i f t . 

This r e s e r v o i r has no n a t u r a l pressure l i f t 

i n i t . The pressure when we s t a r t e d our waterflood was 

560 pounds. We re-pressured the r e s e r v o i r t o 2100 

pounds, so t h a t our C02 would be misc i b l e , would be i n 
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a l i q u i d s t a t e i n the r e s e r v o i r . 

Our C02 f l o o d began i n September, 1985. We 

have a two-to-one WAG cycle — "WAG" r e f e r s t o water 

a l t e r n a t i n g w i t h gas — so we put i n ei g h t months of 

water and f o l l o w i t w i t h four months of C02. 

Our p r o j e c t plan was t o i n j e c t f o r 17 years 

at 30 m i l l i o n cubic f e e t per day of C02, which would 

r e s u l t i n a 30-percent four-volume slug of C02. 

And what was most important was, we were 

going t o do t h i s i n t o inverted 80-acre ninespots. That 

means a center i n j e c t o r , surrounded by ei g h t producers. 

That r e s u l t s i n 20-acre spacing. 

The basis behind our whole C02 f l o o d was a 

simul a t i o n done i n 1984 where we simulated one-eighth 

of an 80-acre ninespot, which would be the equivalent 

of a ten-acre s l i c e of a pi e . We took t h i s ten-acre 

s l i c e and expanded i t out t o a 5000-acre p r o j e c t area, 

and t h a t was the basis f o r our C02 plan back i n 1985. 

What we want t o present today i s a 

s i g n i f i c a n t change from t h a t p r o j e c t plan. 

Q. Describe f o r us so t h a t we can have i t 

c l e a r l y i n mind what the s i g n i f i c a n t change i s i n terms 

of method, from what was previously done t o recover o i l 

w i t h i n the u n i t . 

A. Well, from the beginning of our C02 f l o o d , we 
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managed our C02 f l o o d on a p r o j e c t area or on a WAG 

area, on much more of a macroscopic l e v e l . 

We're now changing t o i n d i v i d u a l p a t t e r n 

management, because what we have determined i s t h a t 

each p a t t e r n tends t o act l i k e i t s own separate 

r e s e r v o i r . So we have set our whole u n i t up where we 

tr a c k the production and i n j e c t i o n on a p a t t e r n basis. 

We have a l l the patterns named, and we t r a c k them i n a 

production analyst's data base. That's one of the 

changes t h a t we're making. This change i s based on a 

new and much b e t t e r understanding of the r e s e r v o i r 

geology. 

We need b e t t e r sweep e f f i c i e n c y from i n f i l l 

w e l l s and i n j e c t o r s , or we w i l l not recover the o i l 

l e f t i n t h i s r e s e r v o i r . 

Q. What was your method t h a t you applied t o 

i d e n t i f y the f i v e p r o j e c t areas t h a t are the t o p i c of 

discussion t h i s afternoon? I s there a c r i t e r i o n ? 

A. There's a combination of our p a t t e r n 

management, where a pa t t e r n i s the smallest l e v e l of 

management we can do and properly account f o r C02 

i n j e c t i o n . That, along w i t h a streamline model, which 

I w i l l show r e s u l t s of here i n a minute, t h a t shows 

changes i n flow patterns i n a p a t t e r n , from the e f f e c t s 

of i n f i l l d r i l l i n g or changing i n j e c t o r s t o producers. 
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And the streamline model w i l l show s i g n i f i c a n t changes 

i n the flow patterns i n the r e s e r v o i r . 

So r e a l l y , t o summarize, we've changed our 

plan from three major standpoints. 

H i s t o r i c a l l y , t h i s w i l l be the f i r s t change 

we've made i n a p r o j e c t plan since the beginning of the 

p r o j e c t plan. There have not been any conversion of 

any producers t o i n j e c t o r s since we s t a r t e d our C02 

f l o o d . 

F i n a n c i a l l y , t h i s i s a major change. For us 

t o recover the r e s i d u a l o i l l e f t i n the r e s e r v o i r w i l l 

r e q u i r e an enormous amount of c a p i t a l . 

And t h i r d l y , there's a r e s e r v o i r engineering 

change because we're changing the flow process i n the 

r e s e r v o i r s i g n i f i c a n t l y . 

Q. Have you estimated f o r us the cost of the 

proje c t ? 

A. Yes I have. I t ' s approximately — a l i t t l e 

over $5 m i l l i o n , I believe. 

Q. The A p p l i c a t i o n which contains your 

v e r i f i c a t i o n i ndicates on page 7 t o t a l cost f o r the 

p r o j e c t . What numbers d i d you provide? 

A. $5,976,249. 

Q. And those represent your own c a l c u l a t i o n s and 

your own estimate of costs? 
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A. That's c o r r e c t . 

Q. Okay. 

A. So w i t h t h a t background of our u n i t , i t ' s 

important when we look a t t h i s production p l o t t o 

understand where we s t a r t e d C02 f l o o d and n o t i c e i n 

1987 — l a t e 1987, there's a production peak. 

I t also corresponds w i t h our gas production. 

I n a C02 f l o o d your gas breaks through f a i r l y r a p i d l y 

i n t o your producers, and t h a t shows a response t o C02. 

So what we have — From l a t e 1985 t o l a t e 

1987 we have an increase i n production and a stop i n 

the decline. Then production peaked i n l a t e 1987. 

The reason t h a t i s s i g n i f i c a n t i s because on 

the next p l o t , E x h i b i t Number 10, we're going t o show 

the nature of the 1988 i n f i l l w e l l s and the nature of 

the o f f s e t w e l l s . 

When you look a t t h i s E x h i b i t Number 10, you 

see the black curve are the o f f s e t s t o the 1988 w e l l s . 

The red curve i s the production from the 1988 

we l l s . 

Y ou'll notice an increase i n production 

associated w i t h our C02 p r o j e c t , t i l l about mid-1987, 

and then a f l a t t e n i n g of the decline from t h a t p o i n t 

onward. 

That peak i n production, t h a t stop i n 
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increase i n production, i s not because of the 1988 

i n f i l l w e l l s ; i t ' s a r e s u l t of the C02 f l o o d . I t was 

simply a coincidence t h a t t h i s production peaked a t the 

same time we s t a r t e d our 1988 i n f i l l program. 

That's very important, because what we want 

t o e s t a b l i s h i s t h a t these 1988 w e l l s were f i n d i n g new 

reserves. We are not accelerating any reserves. These 

are new reserves t h a t we would not have recovered 

otherwise unless we had d r i l l e d t h i s w e l l . 

Q. Well, are they new i n terms of being 

a d d i t i o n a l primary recovery? 

A. No. 

Q. Okay. 

A. No, primary f i n i s h e d back i n the Seventies 

when our r e s e r v o i r pressure was depleted. 

The pressure t h a t now e x i s t s i n the r e s e r v o i r 

was there from i n j e c t i o n , e i t h e r from the waterflood 

p r o j e c t or our C0 2-flood p r o j e c t . 

So these are new secondary and t e r t i a r y 

reserves t h a t we're recovering w i t h our 1988 w e l l s . 

This 1988 program, looking at the data over 

f i v e years, gives us a l o t of confidence t h a t we are 

not sweeping the r e s e r v o i r c o r r e c t l y . There's a l o t of 

o i l there, not i n contact w i t h the current set of 

production w e l l s . And the only way f o r us t o contact 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

32 

new p o r t i o n s of the r e s e r v o i r w i t h C02 and get an 

improved sweep e f f i c i e n c y i s t o d r i l l more i n f i l l 

w e l l s . 

Q. Let's take, before we look at each of the 

f i v e areas, p r o j e c t areas, l e t ' s take a moment and have 

you t e l l us how you went about deciding the size and 

the shape of each of the p r o j e c t areas and what method 

t h a t you applied t o decide t h a t what change i n 

technology would improve the sweep e f f i c i e n c y f o r those 

p r o j e c t areas. 

A. Each one of the p r o j e c t areas i s based on an 

i n j e c t i o n - p a t t e r n basis. That's the smallest u n i t t h a t 

we t r y t o manage. 

Bas i c a l l y , when you i n j e c t C02 i n t o the 

middle of a p a t t e r n i n a homogeneous r e s e r v o i r , you 

would b e n e f i t a l l the wells i n t h a t p a t t e r n . 

So we ran a streamline model, based on each 

one of the patterns, t h a t gave us an i n d i c a t i o n , a 

v i s u a l i n d i c a t i o n of the change i n flow, f o r making 

changes i n the r e s e r v o i r , such as d r i l l i n g an i n f i l l 

w e l l or converting a producer t o an i n j e c t o r . 

This i s an i n t e r n a l program, a P h i l l i p s 

Petroleum program. I t ' s based — and i f I might read 

j u s t a few sentences, i t ' s a very short summary of what 

t h i s model i s t h a t we're going t o t a l k about here i n 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

33 

d e t a i l . 

I t ' s a v i s u a l i z a t i o n of the o v e r a l l flow 

p a t t e r n of a re s e r v o i r . I t can be accomplished w i t h 

the streamline motion. 

The program gives a q u a n t i t a t i v e d e s c r i p t i o n 

of the flow paths i n uniform, homogeneous r e s e r v o i r s 

which can be used t o judge the e f f e c t of i n f i l l 

d r i l l i n g or r a t e changes i n an i n j e c t i o n p r o j e c t w i t h 

a r b i t r a r y w e l l locations and r a t e s . 

The stream l i n e s are determined by t r a c k i n g a 

p a r t i c l e of f l u i d through the r e s e r v o i r t o i t s 

d e s t i n a t i o n . This determines one stream l i n e . And by 

t r a c k i n g d i s t r i b u t e d p a r t i c l e s , the e n t i r e network of 

flow paths can be determined. 

The c a l c u l a t i o n s assume t h a t the r e s e r v o i r i s 

homogeneous, of i n f i n i t e extent, w i t h the w e l l s t r e a t e d 

as p o i n t sources or sinks, and the f l u i d flow i s 

assumed t o be single-phase, steady-state and 

comprehensible, l i k e most streamline models. 

I n — 

Q. Let me ask you some questions about the 

model. 

You've described f o r us a r e s e r v o i r t h a t i s 

very heterogenetic — 

A. Yes. 
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Q. — discontinuous, t h i s b a f f l e d complex 

r e s e r v o i r , and yet you're applying t o i t a very simple 

one-layered homogeneous simulation? 

A. Correct. 

Q. Okay. 

A. This program i s only meant t o show a 

v i s u a l i z a t i o n of what would happen i n a p e r f e c t 

environment, i f you had a homogeneous r e s e r v o i r . 

I t ' s almost i n d i c a t i v e of one layer i n the 

r e s e r v o i r , i f t h a t layer was continuous, which we know 

i t i s not, as I've shown i n the e a r l i e r e x h i b i t s . 

I t ' s a very simple model, based on known 

engineering p r i n c i p l e s . That way there's no unknowns 

i n t h i s model. 

But i t w i l l not necessarily r e f l e c t r e a l i t y , 

because there may be permeability b a r r i e r s or other 

b a r r i e r s i n the r e s e r v o i r we don't know about. 

I t ' s a very simple v i s u a l i z a t i o n of what can 

happen i f you change i n j e c t i o n r a t e s . 

Q. What i s the purpose, then, of applying t h i s 

model t o each of the f i v e p r o j e c t areas? 

A. I t w i l l give us a v i s u a l i z a t i o n or an 

approximated e f f e c t i n one flow p a t t e r n from e i t h e r 

i n f i l l d r i l l i n g or changing i n j e c t o r s t o producers. 

I t ' s used as a guide, not — i n a q u a l i t a t i v e 
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sense, not i n a q u a n t i t a t i v e sense. 

Q. Are you s a t i s f i e d as a r e s e r v o i r engineer 

t h a t the a p p l i c a t i o n of t h i s model w i l l give you an 

accurate method of forecasting the probable expansion 

area t h a t you're seeking t o have the D i v i s i o n approve 

under the EOR procedure? 

A. Yes, I do. 

Q. Once you i d e n t i f y the p r o j e c t area, then, by 

the model simulation, you can be comfortable as a 

re s e r v o i r engineer t h a t the wells contained w i t h i n t h a t 

p r o j e c t area ought t o receive some type of response or 

e f f e c t by your change i n process or technology? 

A. That's r i g h t . We cannot guarantee t h a t every 

w e l l w i l l be af f e c t e d , but i t gives us a very good idea 

as t o the p r o b a b i l i t y of a f f e c t i n g a l l the w e l l s i n 

t h a t p a t t e r n . 

Q. You've read the D i v i s i o n r u l e s w i t h regards 

t o EOR pr o j e c t s contained i n Order R-97 08. Does t h a t , 

i n your opinion as a re s e r v o i r engineer, s a t i s f y the 

c r i t e r i a f o r — 

A. Yes, I do. 

Q. — f o r approving of these p r o j e c t areas? 

A. I believe i t does s a t i s f y the c r i t e r i a 

because i t t a l k s about expansion of a geologic area, 

and we have conclusively proved w i t h our 1988 w e l l s 
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t h a t there are large portions of the r e s e r v o i r not i n 

contact w i t h C02. And i f we don't d r i l l these i n f i l l 

w e l l s , those port i o n s w i l l probably never be flooded 

w i t h C02. 

C02 has a much d i f f e r e n t recovery mechanism 

than water. I t must touch the o i l t o do any good. 

Water i n j e c t i o n p r o j e c t s simply has t o pressure up the 

r e s e r v o i r , and you can get s u b s t a n t i a l recovery from 

i t . But a C02 f l o o d r e l i e s a l o t on areal sweep f o r i t 

t o be e f f e c t i v e . 

Q. Let's take, now, the a p p l i c a t i o n of the 

modeled procedure, using the simulation from your 

computer, and apply i t t o p r o j e c t area number one. 

And look at E x h i b i t 11 and show us, f i r s t of 

a l l , your proposed p r o j e c t area f o r p r o j e c t one. 

A. We set up on a pa t t e r n basis p r o j e c t area 1 

and ran our model. We included not only the w e l l s i n 

t h a t p a t t e r n , but also one r i n g of we l l s around the 

p a t t e r n so t h a t i t shows the e f f e c t s of the — one r i n g 

of w e l l s outside of the patterns. 

We d i d i t twice, one i n red and one i n black, 

so t h a t we could h i g h l i g h t the changes i n the 

r e s e r v o i r . 

Q. A l l r i g h t . You've now moved t o E x h i b i t 12? 

A. To E x h i b i t 12. 
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Q. E x h i b i t 12, then, i s the w e l l s w i t h i n p r o j e c t 

area one? 

A. That 1s co r r e c t . 

Q. You have simulated the e f f e c t of the change 

of process or technology w i t h i n t h a t p r o j e c t area? 

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

Q. The l i n e s i n black represent what? 

A. The l i n e s i n black represent stream l i n e s i f 

we had continued current operations. 

Q. I f you didn' t do anything, i f there's no 

change, then the l i n e s represent what occurs? 

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

The l i n e s emanate or s t a r t a t the i n j e c t i o n 

w e l l s and are drawn out t o the producing w e l l s . 

Q. A l l r i g h t . By applying the model si m u l a t i o n , 

then, t a k i n g i n t o consideration the change of process 

and technology t h a t you're seeking t o do, what happens? 

A. Well, as we see on t h i s graph by the 

mul t i t u d e of red l i n e s t h a t show up, by p u t t i n g i n an 

i n f i l l w e l l there, on 0524-007, we're sweeping a large 

area of the r e s e r v o i r . And by changing t h a t 129 w e l l 

t o i n j e c t i o n , t o C02 i n j e c t i o n , we cover much more of 

the r e s e r v o i r . 

This p a t t e r n has not been under C02 f l o o d i n g 

a t any p o i n t i n i t s l i f e . 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

38 

This i s not only an i n t e r n a l expansion; i t ' s 

also a geographic expansion of our p r o j e c t area. The 

closest C02 i n j e c t o r was t h i s one i n the f a r n o r t h , 

24W1 and 24W6. 

So by converting w e l l 0129 t o C02 i n j e c t i o n 

or t o WAG i n j e c t i o n , we create a new p a t t e r n here. We 

d r i l l an i n f i l l w e l l down here t o the south i n an area 

of large net pay and also close o f f the r e s e r v o i r . We 

want t o make sure our C02 doesn't e x i t out t h a t side. 

We see a change i n the red l i n e s even f a r 

from our p a t t e r n , because when you change — e s p e c i a l l y 

i n a homogeneous r e s e r v o i r . This may not happen i n 

r e a l l i f e , but i n a homogeneous r e s e r v o i r when you make 

a p a t t e r n change on a stream l i n e model t h a t ' s based on 

voidage, i t makes a change over whatever a f f e c t e d area 

i t i s . I t may be outside of the p a t t e r n . 

Q. Well, l e t ' s f o l l o w t h a t contrast. I f you're 

waterflooding a sandstone r e s e r v o i r of uniform q u a l i t y 

and thickness, you're going t o f i n d an i n j e c t i o n 

response or p a t t e r n t h a t i s regular and uniform? 

A. Correct, p r e d i c t a b l e . 

Q. You can see a p r e d i c t a b i l i t y about the impact 

of a d d i t i o n a l i n j e c t i o n wells and the r e l a t i o n s h i p w i t h 

o f f s e t t i n g producing wells? 

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

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

39 

Q. Contrast t o the complexity of r e a c t i o n or 

e f f e c t t h a t you see i n your r e s e r v o i r i n p r o j e c t area 

one as t o what happens w i t h the change i n process. 

A. Yes, t h i s stream-line model i s mainly 

c o n t r o l l e d by rate s , or voidage ra t e s , and i t gives us 

a good v i s u a l i z a t i o n of what w i l l happen once we make 

t h i s change i n the p a t t e r n and produce a new C02 

i n j e c t i o n p a t t e r n . 

Q. When you're looking t o have a p r o j e c t area 

c e r t i f i e d and you're looking a t what we've i d e n t i f i e d 

as p r o j e c t area one, are you s a t i s f i e d as a r e s e r v o i r 

engineer t h a t you've c o r r e c t l y i d e n t i f i e d an area t h a t 

i s going t o be aff e c t e d by the change i n process, or an 

a d d i t i o n a l exposure g e o l o g i c a l l y t o the re s e r v o i r ? 

A. Yes, I'm very w e l l s a t i s f i e d . We've only 

included those wells immediately adjacent t o the 

i n j e c t i o n change. 

Q. Okay. Let's go t o E x h i b i t Number 13 and have 

you i d e n t i f y and describe t h a t display. 

A. E x h i b i t Number 13 i s a production p l o t of the 

we l l s i n p r o j e c t area one, only those w e l l s t h a t are 

shown on E x h i b i t Number 11 i n blue. 

I t shows a predicted r a t e i f we were t o 

continue w i t h current operations. And the large b u i l t -

i n black c i r c l e s are what are my forecast or p r e d i c t i o n 
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from doing the work t h a t I o u t l i n e d previously i n 

p r o j e c t area one. 

We show c u r r e n t l y t h a t t h a t p a t t e r n i s 

producing about 110 ba r r e l s of o i l per day. 

We're looking at about a 60-barrel-per-day 

increase from the o f f s e t w e l l s , a 7 5-barrel-per-day 

increase from d r i l l i n g an i n f i l l w e l l , and I'm hoping 

t h a t the new production a f t e r t h i s work i s over w i l l 

r e s u l t i n about 245 b a r r e l s of o i l per day. 

Q. The forecasted p o s i t i v e e f f e c t of the change 

of process i n p r o j e c t area one i s shown how on E x h i b i t 

13? 

A. The forecasted p o s i t i v e response i s shown 

w i t h the s o l i d black l i n e s , the s o l i d black c i r c l e s 

connecting the black l i n e . The hollow black c i r c l e s 

are a forecast of what would happen i f we do not do 

anything t o the p a t t e r n . 

Q. And f o r p r o j e c t area one, one of the changes 

i s an a d d i t i o n a l i n j e c t o r w e l l , the e f f e c t of which i s 

shown by the red stream l i n e s on E x h i b i t Number 12? 

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

Q. Have you conducted a s i m i l a r analysis and 

reached s i m i l a r conclusions w i t h regards t o the other 

four p r o j e c t areas? 

A. Yes, I have. 
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Q. Without belaboring the discussion, l e t me 

j u s t t u r n you loose and have you take us through each 

of the f i v e areas, s t a r t i n g f i r s t of a l l w i t h the 

l o c a t o r map, t e l l i n g us where we are and what you hope 

t o a t t a i n w i t h the change i n process. 

A. Okay, i n p r o j e c t area two, we included two 

pat t e r n s . 

We show on our lo c a t o r map we're d r i l l i n g 

three i n f i l l w e l l s and converting one w e l l t o 

i n j e c t i o n . We simulated t h a t on our stream-line model. 

You can see where the new number come out i n red, 2913, 

0221 and 0220. And the streamline model then 

represents the change i n those two patterns from 

performing t h a t work. 

I f we carry on, then, E x h i b i t Number 16 shows 

my forecast of what t h a t change w i l l do i n t h a t 

p a t t e r n . 

Q. I t also shows you a t a b u l a t i o n of a c t u a l 

h i s t o r i c production of both gas, o i l and water? 

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

Q. Okay, continue. 

A. What we see i n t h i s p r o j e c t area number two 

i s an increase, from — c u r r e n t l y producing about 700 

ba r r e l s per day, of a l l these w e l l s , t o a possible 

increase of up t o 1020 b a r r e l s per day a f t e r t h i s work 
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i s performed. 

I f we continue on t o p r o j e c t area three, 

p r o j e c t area three i s a s i m i l a r p r o j e c t except t h a t 

i t ' s a la r g e r area because we're converting a middle 

producer t o an i n j e c t o r and changing i t i n t o a l i n e 

d r i v e . I t ' s a very s i g n i f i c a n t change from an in v e r t e d 

ninespot t o two 80-acre patterns turned i n t o a l i n e 

d r i v e . 

This shows s i g n i f i c a n t changes i n sweep as 

shown on the stream l i n e model. Previously i n t h i s 

p a t t e r n , we were not sweeping the whole r e s e r v o i r . 

With changing t o a l i n e d r i v e , we believe w e ' l l sweep 

new areas of the r e s e r v o i r , as w e l l as d r i l l three 

i n f i l l w e l l s which w i l l also contact p o r t i o n s of the 

r e s e r v o i r not previously contacted. 

Likewise, there's a production p l o t , E x h i b i t 

Number 19, showing the p o t e n t i a l increase i n s o l i d 

black c i r c l e s and the production h i s t o r y i n t h a t 

p a t t e r n . 

I f we carry on, p r o j e c t four i s very s i m i l a r 

t o p r o j e c t three. We are converting a middle producer 

t o an i n j e c t o r , c r e a t i n g a t h r e e - i n j e c t o r l i n e d r i v e 

and d r i l l i n g an i n f i l l w e l l , which also shows up on the 

stream l i n e s as increased sweep i n the r e s e r v o i r , as 

the red l i n e s show up behind the black l i n e s . 
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I t ' s important t o note when you look a t the 

stream l i n e model, there's a l o t of w e l l s there i n t h a t 

model. 

What I d i d was, I included the production 

r a t e s and i n j e c t i o n rates f o r one r i n g of w e l l s a l l the 

way around there. But t o make the p l a t easier t o look 

a t , I simply turned o f f the stream l i n e s on the f a r — 

on the periphery i n j e c t o r s around there, because we 

want t o focus on the change only i n the p r o j e c t area. 

I f I was t o include a l l these other stream l i n e s , i t 

would be a very clouded p i c t u r e and i t would be hard t o 

n o t i c e j u s t the change i n the production area. 

But i t ' s important t o note t h a t the 

production rates and the i n j e c t i o n rates f o r one row of 

wel l s a l l the way around the p r o j e c t area were included 

i n the c a l c u l a t i o n s f o r t h i s . 

Then E x h i b i t Number 22, we show a production 

p l o t showing the production h i s t o r y of p r o j e c t area 

number four, and the p o t e n t i a l increase shown w i t h 

s o l i d black c i r c l e s from doing t h a t work i n p r o j e c t 

area four. 

Moving on t o p r o j e c t area f i v e , we have 

another s i m i l a r l i n e d r i v e where we're converting a 

producing w e l l and cr e a t i n g more sweep i n t h a t p a t t e r n . 

The current system we had was not — i s not 
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recovering enough o i l from t h a t p a t t e r n . And f o r us t o 

recover the o i l from t h a t p a t t e r n , we need t o make a 

change i n the i n j e c t i o n scheme. So we're going t o a 

mini l i n e d r i v e i n t h a t area where we have two 

i n j e c t o r s i n a row. I t ' s going t o create more of a 

l i n e d r i v e t o the external producers. 

I t ' s important t o note, as I pointed out i n 

the geologic testimony e a r l i e r , t h a t our r e s e r v o i r i s 

so heterogenic t h a t each p a t t e r n tends t o act 

independently from the p a t t e r n r i g h t next t o i t . 

So there's not one uniform, all-encompassing 

i n j e c t i o n scheme t h a t w i l l s u f f i c e f o r our r e s e r v o i r . 

We need t o have an i n d i v i d u a l plan f o r every p a t t e r n i n 

the r e s e r v o i r . 

Then, f i n a l l y there, E x h i b i t Number 25 i s also 

my p r e d i c t i o n as t o the production t h a t may be 

recovered from producing a change i n the i n j e c t i o n i n 

t h a t p a t t e r n . 

I t ' s important t o note also t h a t we have one 

r o y a l t y owner under t h i s lease; i t ' s the State of New 

Mexico. From the incremental o i l t h a t I forecasted f o r 

these f i v e p r o j e c t areas, j u s t the incremental o i l , the 

r o y a l t y t o the State of New Mexico w i l l be 

approximately $5.6 m i l l i o n . This i s based only on a 

ten-year forecast. This work w i l l probably go — have 
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an e f f e c t much longer than ten years. 

Q. What i s your estimated a d d i t i o n a l incremental 

o i l a t t r i b u t a b l e t o the change i n technology f o r the 

t o t a l of a l l f i v e projects? 

A. The t o t a l of a l l f i v e p r o j e c t areas, i n ten 

years, i t would be about 2.2 m i l l i o n b a r r e l s . Over, I 

believe, a 15-year l i f e I estimated — or excuse me, a 

20-year l i f e , i t was 2.8 m i l l i o n b a r r e l s . 

Q. Summarize f o r us now, Mr. Stevens, what has 

caused you t o reach the engineering conclusion t h a t 

your changes f o r each of these p r o j e c t areas are 

something s u b s t a n t i a l l y d i f f e r e n t than simply a 

con t i n u a t i o n of an e x i s t i n g p r o j e c t . 

A. We have not made a major change i n our 

i n j e c t i o n plan since we s t a r t e d C02 i n j e c t i o n i n 1985. 

That plan was based on recovering most of the o i l i n 

inv e r t e d 80-acre ninespots. I t was based on a very 

l i m i t e d knowledge of the r e s e r v o i r . 

We have come t o a much b e t t e r understanding 

of the r e s e r v o i r now. With newer technology, newer 

geologic mapping techniques, we understand the 

r e s e r v o i r very much more, and we have determined t h a t 

without i n f i l l d r i l l i n g we w i l l leave a s i g n i f i c a n t 

amount of o i l behind. 

With C02 f l o o d i n g i t i s v i t a l l y e s s e n t i a l 
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t h a t you have good sweep e f f i c i e n c y and the C02 

contacts the o i l . I t ' s much d i f f e r e n t than a 

waterflood p r o j e c t . 

Q. The i n i t i a l development of the secondary 

recovery on the inverted 80-acre f i v e s p o t p a t t e r n was 

based on what kind of assumptions, both g e o l o g i c a l l y 

and from an engineering aspect? 

A. Well, they had — Based on the s t a t e of the 

a r t i n 1984, based on t h e i r geologic a n a l y s i s , they 

estimated a c e r t a i n recovery from the r e s e r v o i r , 

through the C02 process. 

But a t t h a t time i t was never envisioned t o 

i n f i l l d r i l l the r e s e r v o i r . That was not a p o r t i o n of 

the plan or even thought of as a l i k e l y candidate f o r 

the f u t u r e . 

Q. Had the l e v e l of s o p h i s t i c a t i o n of geologic 

i n v e s t i g a t i o n determined the complexity and the b a f f l e d 

nature of the reservoir? 

A. Not t o the same understanding t h a t we have 

now. We have a much b e t t e r understanding of the 

geology, and we can b e t t e r v i s u a l i z e i t so t h a t we can 

take i t and act upon i t . 

Q. I f the D i v i s i o n approves your A p p l i c a t i o n f o r 

the expanded p r o j e c t areas, summarize f o r us why t h i s 

c o n s t i t u t e s a s i g n i f i c a n t change i n the area contacted 
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by the i n j e c t i o n w e lls. 

A. We have s i g n i f i c a n t l y , p o s i t i v e l y , concluded 

w i t h our 1988 i n f i l l w e l l s t h a t we were not contacting 

p o r t i o n s of the r e s e r v o i r we contacted before. So the 

e f f e c t of t h i s i n f i l l w e l l w i l l be t o expand our 

p r o j e c t area i n t e r n a l l y t o areas of the r e s e r v o i r t h a t 

would not have been af f e c t e d by C02 f l o o d i n g . 

I n my mind, t h a t i s d e f i n i t e l y an expansion 

of the p r o j e c t area, because without t h i s expansion we 

would leave o i l behind and waste our recovery. 

We're also s i g n i f i c a n t l y changing the flow 

patterns from large patterns t o smaller l i n e d r i v e s and 

in v e r t e d 4 0-acre ninespots. I t makes a s i g n i f i c a n t 

change i n the flow patterns i n the r e s e r v o i r . 

I t also requires a s i g n i f i c a n t investment on 

the p a r t of the operator. 

Q. Have you now developed the expertise t h a t you 

d i d not previously have i n order t o s p e c i f i c a l l y locate 

the optimum place t o put these a d d i t i o n a l i n j e c t i o n 

wells? 

A. We have a much b e t t e r knowledge or 

understanding as t o where t o place these w e l l s , t h a t we 

di d n ' t have before. 

MR. KELLAHIN: That completes my examination 

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

through 19, I believe — No, I'm sorry, i t ' s 25, 1 

through 25. 

EXAMINER STOGNER: Ex h i b i t s 1 through 25 w i l l 

be admitted i n t o evidence a t t h i s time. 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. I ' l l ask the obvious. Nowhere are you 

proposing t o increase the size of t h i s expanded area; 

i s t h a t correct? 

A. Yes, we are increasing the size of the 

expanded area i n p r o j e c t area number one. 

Geographically? I s t h a t what you meant, Mr. Stogner? 

Q. Yes, geographically. 

A. Geographically, i f you w i l l r e t u r n t o the 

f i r s t map, t o E x h i b i t Number 1 — 

Q. Then maybe you should explain t o me what the 

blue l i n e i s , the dark blue l i n e . 

A. The dark blue l i n e around the u n i t ? 

Q. Yes. 

A. That i s the u n i t boundary. From an operating 

standpoint, we are moving C02 i n t o a new p o r t i o n of the 

r e s e r v o i r . We're staying w i t h i n our u n i t boundary; 

t h a t ' s f o r sure. We're staying w i t h i n our u n i t 

boundary. 
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But we are cr e a t i n g a new C02 i n j e c t i o n w e l l 

i n t o an area of the r e s e r v o i r t h a t d i d not have one. 

I t ' s an expansion from the operating 

standpoint t h a t we're moving C02 i n t o a new area, not 

from the u n i t o u t l i n e , though. 

MR. STOVALL: What you're saying when we're 

t a l k i n g geographic area, i t i s a l l occurring w i t h i n the 

u n i t and the previously approved waterflood area? 

THE WITNESS: Correct. 

MR. STOVALL: Measured h o r i z o n t a l l y on a 

surface map? 

THE WITNESS: Correct. 

Q. (By Examiner Stogner) And when you proposed 

C02 i n j e c t i o n back i n 1988, and t h a t ' s when — the day 

t h a t C02 was approved, r i g h t ? 

A. I t was approved by an order i n probably e a r l y 

1985. We s t a r t e d C02 i n j e c t i o n September, 1985. I'm 

not sure of the exact date of the order. 

But we included — You're c o r r e c t , we 

included t h i s whole area i n t o the o r i g i n a l C02 p r o j e c t 

area, but we d i d not i n j e c t any C02 i n t o t h a t p o r t i o n 

of the r e s e r v o i r . 

Q. But you were authorized to? 

A. That's c o r r e c t . As I read t h i s order, i t 

t a l k s about the geologic area, an increase i n size i n 
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the geologic area, and from t h a t standpoint I was 

c a l l i n g t h a t p r o j e c t area one a geographic expansion. 

That geologic area has not undergone C02 f l o o d i n g 

before. 

MR. STOVALL: I t h i n k f o r the purpose of 

making sure we understand questions, when you're 

r e f e r r i n g t o i t , "geographic area" r e f e r s t o map, 

w i t h i n a h o r i z o n t a l map; "geologic area" i s r e s e r v o i r 

contact, as you're t a l k i n g about i t ? 

THE WITNESS: Correct. 

MR. STOVALL: Either v e r t i c a l or h o r i z o n t a l ? 

THE WITNESS: Or h o r i z o n t a l , c o r r e c t . 

I t does mention there i n the order, under 

number four, an expansion, extension or increase i n the 

size of the geologic area or adjacent geologic area. 

So i t obviously i s i n f e r r i n g an i n t e r n a l expansion of 

the geologic area. I n my mind — 

Q. (By Examiner Stogner) Well, I don't t h i n k 

t h a t ' s obvious. 

A. I n my mind i t does. 

Q. Well, i n my mind i t does not, so r i g h t there 

I guess we can end discussion, but I don't t h i n k we 

want t o today. I n my mind i t does not. 

Okay, expanding the geographical area, no, 

t h a t has not done. 
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Expanding the geological area, which, i n my 

mind, e i t h e r v e r t i c a l — Are you proposing t o do that? 

I s the u n i t being expanded v e r t i c a l l y ? 

A. Not outside of the bounds of the u n i t i z e d 

i n t e r v a l . 

Q. Okay. 

A. We intend t o — 

Q. So we're not increasing the size of the u n i t , 

nor are we increasing the — e i t h e r v e r t i c a l l y or 

h o r i z o n t a l l y ? 

A. That's c o r r e c t , we're not increasing the size 

of the u n i t i z e d area or the u n i t i z e d i n t e r v a l . 

We are increasing the size of the geologic 

area t h a t i s being — 

MR. STOVALL: Area — 

THE WITNESS: — C0 2-flooded. 

MR. STOVALL: Excuse me, I'm sorry f o r 

i n t e r r u p t i n g . Sorry, Steve. 

THE WITNESS: That's okay. 

MR. STOVALL: Area i s — I wonder i f maybe 

t h a t term ought t o be "volume" rather than "area". 

Would t h a t make sense? 

THE WITNESS: That would make sense. 

MR. STOVALL: And again, I make t h a t 

statement only so t h a t we know — we understand what 
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each other i s saying, not t o say t h a t t h a t i s what the 

r u l e requires. I t h i n k i t ' s i n t e r p r e t i v e s t u f f here as 

f a r as — 

THE WITNESS: Uh-huh. 

MR. STOVALL: — whatever the r u l e means. 

Q. (By Examiner Stogner) I'm r e a l l y t r y i n g when 

I look a t four, the expansion or expansion use, makes a 

s i g n i f i c a n t change or m o d i f i c a t i o n , and I'm l i m i t e d t o 

the technology or process used f o r the displacement of 

crude o i l . 

You've already got a u t h o r i z a t i o n f o r C02 

i n j e c t i o n , and t h a t i s not being changed. Or i s there 

something I'm missing? I s the procedure being changed? 

You're s t i l l i n j e c t i n g C02; i s t h a t correct? 

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

Q. Okay. 

A. But — 

Q. And t h a t same technology i s f o r the 

displacement of crude o i l . That's not changed; i s t h a t 

correct? From what you've got p r i o r t o the — What's 

the magic date? 

MR. STOVALL: March 6th was i t , Tom? 

MR. KELLAHIN: March 6 t h o f 1992. 

THE WITNESS: Yeah. As I read t h i s r u l e w i t h 

my l i m i t e d understanding, i t never mentions u n i t i z e d 
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areas, u n i t i z e d i n t e r v a l s or approved p r o j e c t areas. 

And from my context, my explanation was, i t 

t a l k s about geologic areas. I t doesn't define t h a t i t 

has t o be ins i d e or outside. And i t c l e a r l y shows the 

i n t e n t on number B, the a p p l i c a b i l i t y — 

MR. STOVALL: Excuse me, Mr. Examiner, I'm 

going t o make a recommendation here. 

EXAMINER STOGNER: Okay. 

MR. STOVALL: I t h i n k the witness i s at t h i s 

p o i n t g e t t i n g i n t o some l e g a l arguments. My — And I 

understand why, t h a t ' s not a c r i t i c i s m . 

I t h i n k what we need t o do at t h i s p o i n t i s 

discuss the t e c h n i c a l aspects of i t . 

There are a couple of things t h a t can happen. 

One i s , you may choose t o do t h i s w i t h or w i thout 

approval of the tax c r e d i t , and you need the approval 

i n some way t o make the conversions i n t o a d d i t i o n a l 

i n j e c t o r s . I'm not sure you need the approval f o r the 

i n f i l l s . 

You know, and then the question becomes, 

under what a u t h o r i t y do you get that? Do you get i t 

under the e x i s t i n g a u t h o r i t y f o r the East Vacuum u n i t , 

East Vacuum p r o j e c t , or does t h a t a u t h o r i t y have t o be 

granted by t h i s Order, subject t o g e t t i n g the C-108s 

approved? 
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Then the second pa r t of i t i s a t e c h n i c a l 

evaluation of whether or not there's a c r i t e r i o n 

necessary t o meet the EOR r u l e s . 

And then there's the l e g a l argument which 

i n t e r t w i n e s w i t h t h a t and becomes very d i f f i c u l t . 

I t h i n k the witness needs t o t a l k about the 

t e c h n i c a l things about why the p r o j e c t should be 

approved a t a l l , j u s t from a conservation standpoint — 

THE WITNESS: Okay, I understand. 

MR. STOVALL: — and what the t e c h n i c a l 

aspects of i t are, and — I mean, looking at i t as a 

nontechnician, I t h i n k you've explained i t , and I have 

some questions t h a t I would l i k e t o have answered on 

j u s t on t h a t t e c h n i c a l side of i t . 

I t h i n k t h a t there are some l e g a l questions 

t h a t I'm not sure — I t h i n k what happens i s t h a t we 

get i n t o an argumentative phase at t h i s p o i n t , and I 

t h i n k we need to — I'm not sure those issues — 

EXAMINER STOGNER: Well, Mr. S t o v a l l , i n 

looking at the A p p l i c a t i o n f o r Case 10,779, i t ' s asking 

t h a t f i v e p o r t i o n s be included f o r recovery of the — 

be included or be q u a l i f i e d f o r the recovery of the o i l 

tax c r e d i t . Nowhere does i t say a waterflood expansion 

or a pressure-maintenance expansion or i n c l u s i v e of new 

i n j e c t i o n a p p l i c a t i o n s . I don't even see a C-108, so 
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t h a t ' s a moot issue. 

MR. STOVALL: Well, t h a t was why I ra i s e d the 

discussion a t the beginning of the case. 

MR. KELLAHIN: Well, t h a t was the discussion 

an hour ago. 

MR. STOVALL: Yeah, t h a t was the discussion I 

was asking a t the beginning. 

And my answer t o i t i s , i f they can do t h i s 

under the a u t h o r i t y of the e x i s t i n g Order, then i t 

probably doesn't q u a l i f y timewise. 

I f they need t h i s new a u t h o r i t y t o do i t , 

then we've got — should t h a t a u t h o r i t y be granted 

subject t o the f i l i n g of a C-108 — I don't disagree 

w i t h you, Mr. Examiner. I t h i n k t h a t ' s the e n t i r e 

issue, or t h a t i s a very s i g n i f i c a n t p a r t of the e n t i r e 

issue: I s t h i s a pre-approved p r o j e c t , or i s t h i s 

something t h a t requires a new approval from the 

Division? And i t r e a l l y i s rather convoluted t o me. 

MR. KELLAHIN: Well — 

MR. STOVALL: Well, what I'm — Before you 

say anything, Tom, what I'm t r y i n g t o suggest i s t h a t 

t h i s witness — asking t h i s witness f o r h i s opinion 

w i t h respect t o an i n t e r p r e t a t i o n of the r u l e i s 

probably outside h i s scope of expertise, and I t h i n k 

t h a t ' s not f a i r t o the witness. Mr. K e l l a h i n can make 
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those l e g a l arguments w i t h you. 

I don't disagree t h a t they e x i s t ; I j u s t 

don't t h i n k he's the person t o make those l e g a l 

arguments. 

MR. KELLAHIN: Well, and I d i d n ' t understand 

h i s comments t o be i n terms of l e g a l opinions. I t h i n k 

they're h e l p f u l because we have struggled f o r months 

w i t h how t o understand p a r t i c u l a r l y paragraph 4. 

I t i s d i f f i c u l t f o r lawyers and engineers and 

lay people t o understand what t h i s means, and I had 

appreciated Mr. Stevens t e l l i n g us how he read i t so 

t h a t when we hear how he's using these words, we 

understand what he's t h i n k i n g . 

MR. STOVALL: I agree w i t h t h a t p a r t . 

MR. KELLAHIN: And there's a — I don't know 

how you f i x t h i s . 

Mr. Catanach's answer was, take i t t o the 

Commission and get b e t t e r c l a r i f i c a t i o n of the 

ambiguities of what i n the world we're doing, but... 

Not t o belabor the discussion, my 

understanding was, you could take an e x i s t i n g u n i t , an 

e x i s t i n g p r o j e c t , and w i t h i n the geographic boundary 

and w i t h i n the v e r t i c a l l i m i t s , could make a 

s i g n i f i c a n t change i n process or technology or somehow 

expand the geologic area, the volume, the geologic 
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volume i n the r e s e r v o i r t h a t was being swept. 

And e i t h e r one of those, then, would allow 

you t o receive c r e d i t on the severance ta x , even though 

you hadn't changed the geographic boundary, you had not 

changed the v e r t i c a l l i m i t s , and you were s t i l l w i t h i n 

an approved p r o j e c t . 

And so we have sought t o cut d i r e c t l y t o t h a t 

issue today by f i l i n g an A p p l i c a t i o n f o r approval of 

these f i v e p r o j e c t areas f o r the EOR c r e d i t . 

I f you agree w i t h us, then the r e s t of the 

paperwork can catch up w i t h i t . 

But there's no reason f o r f i l i n g C-108s and 

a l l the r e s t of t h a t s t u f f unless we meet t h i s one head 

on. 

Now, i f you deny i t , he c e r t a i n l y has options 

t o go ahead and t r y t o get h i s i n j e c t i o n w e l l s approved 

i n some a l t e r n a t i v e fashion, 

What we're t r y i n g t o avoid i s the confusion 

we had w i t h the OXY case where they went ahead and 

f i l e d and obtained a d m i n i s t r a t i v e approval f o r 

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 t h a t was perceived as a 

possible impediment t o the granting of the EOR order. 

EXAMINER STOGNER: Let me see i f I get t h i s . 

Mr. K e l l a h i n , c o r r e c t me i f I'm wrong here. Would the 

only way you would proceed i n requesting these 
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expansions — I'm sorry. See, I'm using the word 

"expansion" the way I'm used t o using the word 

"expansion". 

MR. KELLAHIN: I know. 

EXAMINER STOGNER: There's two ways t o expand 

a waterflood u n i t , l e t ' s say, or a waterflood: You 

have waterflood expansion, which i s i n c l u d i n g new 

i n j e c t o r s i n an e x i s t i n g a c t i v i t y area, or you can 

expand the area t o include a d d i t i o n a l areas. 

So when I use the word "expansion", I'm using 

i t the way I usually do i t here. 

So i n what P h i l l i p s i s proposing t o do, 

unless you get a tax c r e d i t , then, they would not even 

attempt t o go f i l e a C-108 f o r these i n j e c t o r s ; i s t h a t 

correct? 

MR. KELLAHIN: No. 

EXAMINER STOGNER: No. 

MR. KELLAHIN: I've confused you. 

EXAMINER STOGNER: Okay. 

MR. KELLAHIN: The enhanced c r e d i t i s not 

predicated on the f i n a n c i a l success of the expansion, 

the change. I t ' s an ince n t i v e . 

And Mr. Stevens' testimony, i f you put the 

question t o him, w i l l be t h a t t h i s p r o j e c t i s 

f i n a n c i a l l y successful i f they add the new i n j e c t o r s . 
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What i t does, i s — the conversation we had 

w i t h OXY — i s t h a t t h i s i s an inc e n t i v e t o allow t h i s 

p r o j e c t i n t e r n a l l y w i t h i n P h i l l i p s t o get a higher 

p r i o r i t y , and therefore when they spend d o l l a r s on t h i s 

k i n d of a c t i v i t y , they're going t o spend them here i n 

New Mexico rather than Texas or somewhere else. So 

th a t ' s the incen t i v e f o r doing the p r o j e c t . 

I f you deny him the tax c r e d i t because you 

don't t h i n k i t works here, he s t i l l has the opt i o n t o 

say, A l l r i g h t , we can l i v e without the c r e d i t ; I ' l l go 

f i g h t f o r the d o l l a r s without the i n c e n t i v e , and i f I 

get approval f o r my p r o j e c t , sure, we're going t o come 

f i l e the C-108s and see i f we can't get the a d d i t i o n a l 

i n j e c t i o n done. 

So t h i s i s not an economic decision i n terms 

of whether the p r o j e c t gets done or not. I t decides i n 

what p r i o r i t y t o get t o i t . 

Does t h a t help? 

EXAMINER STOGNER: Yeah, i t does, a c t u a l l y . 

MR. STOVALL: Let me back — i n j e c t one p a r t 

of t h i s t h i n g now, i s , conceivably from t h i s case there 

could be issued an order which would say these f i v e 

p r o j e c t s are approved subject t o the approval of the 

C-108, and you may commence the i n j e c t i o n or the 

r e c o n f i g u r a t i o n of the p r o j e c t areas, but they do not 
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q u a l i f y f o r the tax c r e d i t f o r — blank reason. 

MR. KELLAHIN: That's an option. 

MR. STOVALL: I mean, there could be a t h i n g 

where you do get approval t o do the p r o j e c t from t h i s 

case, but not a c e r t i f i c a t i o n as an expansion as 

defined i n the EOR c r e d i t — i n the EOR Act, excuse me. 

MR. KELLAHIN: I agree, t h a t ' s an op t i o n . 

MR. STOVALL: So t h a t ' s where I'm saying we 

would b i f u r c a t e i t . There's not a clear l i n e between 

them; they f a l l together. 

There's also an argument t h a t could be made 

— and i t ' s the one t h a t you r e f e r r e d t o i n OXY — t h a t 

what they are asking t o do they already have the 

a u t h o r i t y t o do by f i l i n g — A l l they would have t o do 

i s f i l e the C-108, and they've got t h a t a u t h o r i t y under 

the o l d — 

MR. KELLAHIN: Well, and t h a t ' s f o r us a l l t o 

strug g l e w i t h as whether or not t h a t knocks out t h i s 

p r o j e c t and others l i k e i t from the tax c r e d i t , and 

we've struggled w i t h t h a t f o r almost a year. 

MR. STOVALL: Well, we r e a l l y haven't, 

because the only two t h a t address t h a t issue are OXY 

and t h i s one, and neither one has been — There has 

been no order issued. 

The only other case involved i s the one you 
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gave us, and t h a t involved the conversion of e x i s t i n g 

w e l l s from production t o i n j e c t i o n , and so there was no 

a d d i t i o n a l approval required, no s i g n i f i c a n t a d d i t i o n a l 

approval required. Or i t ' s a d i f f e r e n t type of 

approval, I guess. 

MR. KELLAHIN: And as a footnote, remember 

Marathon already spent the money before the tax c r e d i t 

had ever been adopted. There are a number of l i t t l e 

d i f f e r e n c e s . 

But, you know, we're not t r y i n g t o argue w i t h 

you. We're a l l here t r y i n g t o come t o some consensus 

about what i n the world t h i s language means, and I 

thought i t was h e l p f u l — I did n ' t mean f o r Mr. Stevens 

t o get i n t o a lawyer discussion. 

I was only hopeful t h a t he would give us a 

po i n t of reference from h i s background i n t h i s 

r e s e r v o i r as t o why he was contending t h a t there was a 

s i g n i f i c a n t change. 

And the questions put t o him are good 

questions, and we ought t o go forward and see how some 

of those answers are handled. 

MR. STOVALL: Well, I'd l i k e t o take a 

d i f f e r e n t approach, i f you don't mind, Mr. Examiner, 

and go t o some s p e c i f i c e x h i b i t s t h a t I've got some 

questions about. 
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EXAMINER STOGNER: Why don't we do t h a t , and 

perhaps — 

MR. STOVALL: And my ignorant questions w i l l 

lead t o some more t e c h n i c a l questions from you. 

EXAMINER STOGNER: Sure. And perhaps I need 

t o apologize f o r t h a t . 

I t h i n k I got us o f f on t h a t , and perhaps as 

we wind down today's case a b r i e f might be i n order, 

since t h i s i s the way now, I see, t h a t we're proceeding 

w i t h t h i s . 

MR. KELLAHIN: One of the things we have — 

Mr. Stevens and I have worked on i s a d r a f t order f o r 

you. 

We di d n ' t get i t tuned enough t o present and 

discuss today, but we're already working on one and 

we're happy t o t r y t o wrestle w i t h some of these 

questions t h a t are bothering a l l of us. 

MR. STOVALL: I t h i n k there's l e g i t i m a t e 

questions t h a t — I don't c r i t i c i z e you and Mr. Stevens 

f o r advocating a p o s i t i o n . 

I t h i n k , l e t ' s look a t some — 

EXAMINER STOGNER: Okay, why don't I t u r n i t 

over t o you at t h i s time, Mr. S t o v a l l , f o r some — 

MR. STOVALL: Okay. Let me get s t a r t e d and 

then I'11 see... 
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EXAMINATION 

BY MR. STOVALL:: 

Q. I'm looking at your E x h i b i t s 11 through — 

and I ' l l j u s t deal w i t h p r o j e c t area number one t o 

s t a r t w i t h . 

Project — Your number 11, your f i r s t of the 

three packets, j u s t says — Off the record f o r a 

second, Steve. 

(Off the record) 

Q. (By Mr. Stovall ) — j u s t shows the proposed 

w e l l patterns and how the p a t t e r n w i l l look w i t h i n the 

p r o j e c t area, correct? 

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

Q. Number two, the second p a r t of the th r e e -

e x h i b i t package f o r each w e l l , the one t h a t ' s 

apparently number 12, t h a t i s , i f I heard you 

c o r r e c t l y , described as a model of what you would 

p r e d i c t as the change i n effectiveness of flow, of 

contact by which you as an engineer j u s t i f y t h a t there 

w i l l be a d d i t i o n a l geologic area contacted, and 

the r e f o r e i t i s an expansion i n t h a t sense; i s t h a t 

correct? 

A. That's c o r r e c t , i t ' s a very simple, simple 

model. 

Q. And my basic question — and I — I'm going 
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t o ask i t , and i f the Examiner — I missed the i n i t i a l 

p a r t of i t when you f i r s t s t a r t e d t a l k i n g about the 

f i r s t one. 

But my question — as a non-engineer i s , how 

do we have any — how do we e s t a b l i s h any f a i t h i n the 

model as a p r e d i c t i o n of what w i l l happen? 

A. With any r e s e r v o i r model you have t o s t a r t 

w i t h basic r e s e r v o i r c a l c u l a t i o n s , basic r e s e r v o i r 

understanding, and prove t h a t i t works under t h a t 

s i t u a t i o n . You know, th a t ' s how a l l the engineering 

techniques using r e s e r v o i r engineering were developed, 

from simple r e s e r v o i r s . 

From there, they're expounded on as you 

complicate i t . 

But as you complicate any model, i t can get 

f u r t h e r and f u r t h e r from the t r u t h . We were not 

representing t h a t t h i s model here i s what's going t o 

happen i n r e a l i t y . 

What i t does i s , i t portrays basic r e s e r v o i r 

engineering p r i n c i p l e s when you change an i n j e c t i o n 

w e l l or producing w e l l , how the flow changes i n a 

pa t t e r n , i n an i d e a l s i t u a t i o n , and we're the f i r s t t o 

admit t h a t our r e s e r v o i r i s b a f f l e d and complex. 

We cannot model t h a t b a f f l e d and complex 

r e s e r v o i r . We can only model the most simple t h i n g s 
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and then take ideas from i t . We can't use t h i s i n a 

q u a n t i t a t i v e matter; we can only use i t q u a l i t a t i v e l y . 

And we see how i t matches our actual production data. 

Q. Now, l e t me ask you — make sure I understand 

t h i s , again, as a non-engineer looking at t h i s t h i n g . 

The various l i n e s , both the orange and the 

black, are flow l i n e s of the i n j e c t i o n f l u i d s as they 

move through the r e s e r v o i r and contact the r e s e r v o i r 

and h o p e f u l l y push o i l towards the production w e l l s ; i s 

t h a t correct? 

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

Q. And the black l i n e s are the l i n e s as you have 

determined t h a t the f l u i d s t h a t are c u r r e n t l y being 

i n j e c t e d i n the area are flowing through the r e s e r v o i r ; 

i s t h a t correct? 

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

Q. I s there any method — and i f there i s , have 

you used i t ? -- by which you can contest t h a t i n i t i a l 

premise t o f i n d out i f those flows are, i n f a c t , going 

i n those d i r e c t i o n s ? 

A. Well, I guess the most basic t e s t would be t o 

look at the r e s u l t s and see i f they match your 

production data. 

When we run these models, we put i n a c t u a l 

production rates from the i n j e c t i o n w e l l s , which we 
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know. We put actual i n j e c t i o n rates from the i n j e c t i o n 

w e l l s i n there.. 

Q. Uh-huh. 

A. So we run t h a t and we see, Well, are we 

g e t t i n g C02 recovery i n t h i s well? because the p a t t e r n 

shows there's no stream l i n e s going t o i t . 

And I have done t h a t , and i t has given us 

confidence t h a t the basic model i n general represents 

flow patterns i n the r e s e r v o i r . 

Q. Okay. So are you s a t i s f i e d as an engineer 

t h a t those black l i n e s do i n f a c t represent what i s 

c u r r e n t l y happening? 

A. Yes, I am. 

Q. On a gross, s i m p l i f i e d scale? 

A. On a gross — That's c o r r e c t . 

Remember, we d i d use actual r a tes i n t h i s , 

you know. We didn't put i d e a l i z e d r a t e s , except f o r 

the new producers, you know. I put what I expected 

t h a t new producer would draw down, and I believe f o r 

t h a t p a r t i c u l a r w e l l I t h i n k I used 500 b a r r e l s of 

t o t a l f l u i d . So consequently i t draws a l o t of the 

i n j e c t a n t away from the w e l l we're converting, which i s 

t h i s 0129. 

Q. Okay. 

A. I t ' s a simple — And f o r example, Mr. 
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S t o v a l l , i f you look i n t h i s p a t t e r n , i t doesn't show 

any red l i n e s going t o w e l l 2408, okay? 2408 i s i n the 

p r o j e c t area. We believe t h a t w e l l w i l l get a b e n e f i t 

from converting 0129 t o i n j e c t i o n , because i t i s 

immediately o f f s e t t o t h a t i n j e c t i o n w e l l . 

Now, t h i s model t e l l s us a l o t of t h i n g s . I t 

t e l l s me t h a t I need t o go out and do a f r a c j o b i n 

w e l l 2408 and increase the drawdown and draw stream 

l i n e s up there. 

We have looked at these models and we believe 

t h a t they represent our production very w e l l . And 

aside t o t h i s issue of our hearing today, we plan t o 

use i t t o make operational changes i n our w e l l s . 

But i t ' s not t o say t h a t — Even though t h i s 

simple model shows no flow l i n e s going t o 2408, I 

believe t h a t w e l l w i l l get an incremental recovery. 

But i t w i l l be up t o me t o come back at t h a t p o s i t i v e 

production response time and prove t h a t t o you before 

any c r e d i t i s given f o r t h a t w e l l . 

We don't necessarily believe t h a t t h i s l i s t 

of w e l l s we're g i v i n g you today i s the f i n a l l i s t , t h a t 

every w e l l we give you w i l l have a p o s i t i v e production 

response. They have a good chance, every one of them 

w i l l have a good chance of g e t t i n g a p o s i t i v e 

production response, but we can't guarantee i t u n t i l we 
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see the production data. 

That's the good p a r t i n the r u l e , i n t h a t 

i t ' s — you have t o come back and show your p o s i t i v e 

production response. And i f t h a t w e l l doesn't q u a l i f y 

then, w e l l , so be i t . 

Q. Okay, I t h i n k I — But I guess I'm going t o 

— I mean, i t ' s a l i t t l e b i t r e p e t i t i v e , but I'm going 

t o ask you once again. 

With respect t o each of those modeled 

analyses t h a t you've done, you're saying t h a t you d i d 

s t a r t — Where there i s known data t o input i n t o the 

model, you used actual data? 

A. Right, actual data. 

Q. Where you had t o — 

A. Where these pro- — 

Q. — the estimates you used — 

A. Rates s i m i l a r t o o f f s e t producers, 

representative rates. 

And we did n ' t t i n k e r w i t h i t , we d i d n ' t use 

any a r t i s t i c d e t a i l i n the model. We ran i t 

c o n s i s t e n t l y i n every p r o j e c t p a t t e r n , we put t o our 

best of our a b i l i t y current rates and the i n j e c t i o n 

r a t e s and the producing rates where, the best of my 

a b i l i t y , what t h a t w e l l w i l l make when we d r i l l i t . 

Q. Are there any of those parameters which had 
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t o be estimated or — t h a t might have been adjusted and 

run the model again t o see i f there was a d i f f e r e n t 

e f f e c t ? For example, i f there was a d i f f e r e n t 

production from — The 2407 i s a d i f f e r e n t 2407 i s a 

new producer; i s t h a t correct? 

A. I t w i l l be. We haven't d r i l l e d i t y e t . 

Q. Right, t h a t ' s what I was t h i n k i n g , as f a r 

as — 

A. I haven't done s e n s i t i v i t y cases. 

Q. Okay. 

A. I did n ' t run m u l t i p l e runs w i t h d i f f e r e n t 

rates t o see where they would come out. I used my 

forecast r a t e , and I put i t i n there and ran i t . 

Q. So you don't know what a d i f f e r e n t r a t e might 

do i n terms of a — 

A. No. 

Q. Okay. 

A. You know, t h i s model has t h a t o p t i o n . That's 

how we use i t i n an operational sense. We can change 

i n j e c t i o n rates w i t h the model and see how i t a f f e c t s 

the w e l l s . 

And th a t ' s why also, t o make i t have more 

i n t e g r i t y , we included i n j e c t i o n rates and production 

r a t e s , not only from those wells i n the p r o j e c t area, 

but another r i n g around the w e l l s , so t h a t t h a t e f f e c t 
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would be modeled also. That's important. 

Q. I s not one of the b e n e f i t s of modeling the 

a b i l i t y t o change some rates, t o run those s e n s i t i v i t y 

analyses — 

A. Yes — 

Q. — t o see what they — 

A. — i t i s . But I c e r t a i n l y d i d n ' t t h i n k i t 

was proper at t h i s p o i n t t o run m u l t i p l e s e n s i t i v i t i e s 

t o see — see what the best sweep we could get w i t h i t . 

Q. Well, I'm not — Yeah, I'm not sure — That 

would be more of an operational decision. 

A. Correct. 

Q. But i n your professional opinion, do you 

believe t h a t any change i n those parameters, any — 

would change the fundamental patterns t h a t you're 

showing here? 

A. D e f i n i t e l y any change i n r a t e s , i n j e c t i o n 

r a t e s , w i l l change t h i s model. That's the most 

s i g n i f i c a n t data input i n t o the model, i s i n j e c t i o n 

r a t e s and production rates. That's the basis t h a t i t 

c a l c u l a t e s the stream f u n c t i o n o f f of. And those have 

more — have the most impact of any data. 

Q. Well, considering t h a t , then, do you have an 

opinion, based upon your experience w i t h the model and 

your knowledge of engineering, as t o whether or not 
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d i f f e r e n t rates might r e s u l t i n greater or less 

expanded geologic area contact? Would i t be 

s i g n i f i c a n t towards t h a t issue we're concerned w i t h 

today? 

A. No, I don't believe so. I t may make minute 

changes, but the geologic area t h a t would be swept 

should be the very s i m i l a r geologic area. 

Q. That * s what 11m concerned about. I t ' s not 

the — 

A. Right. 

Q. — not the minutiae about the — 

A. — cosmetics. 

Q. — volumes, but rather whether or not you are 

i n f a c t gaining a d d i t i o n a l volumetric contact w i t h the 

geologic formation. 

A. And when I looked at a l l t h i s , I was keying 

on geologic area. That was my key when I went i n t o 

t h i s . Are we contacting a new geologic area? And t h a t 

was the basis of my analysis. 

Q. I t h i n k t h a t k i n d of ends my dumb questions 

about the engineering side of i t . 

I do have some more questions t h a t go a 

l i t t l e more a d m i n i s t r a t i v e l y . 

I f you have any question, Mr. Examiner, I 

would say pick i t up from where I l e f t o f f , get more 
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s o p h i s t i c a t e d w i t h i t . 

FURTHER EXAMINATION 

BY EXAMINER STOGNER: 

Q. Well,, I don't know i f I ' l l get more 

sop h i s t i c a t e d . 

But l e t ' s go back t o Number 11 and — 

A. Okay. 

Q. — the conversion on those. Would they s t i l l 

be water, C02. I don't want t o c a l l i t h u f f and p u f f , 

but --

A. WAG. 

Q. WAG. 

A. WAG, th a t ' s the corre c t — 

Q. Would the same pressures — and when I say 

same pressures, those t h a t are s i m i l a r — 

A. I n j e c t i o n rates and pressures of o f f s e t 

i n j e c t o r s ? 

Q. Yes. 

A. Yes. 

Q. With no s i g n i f i c a n t change i n the completion 

technique? I mean, would they be completed i n the same 

manner as your o f f s e t i n j e c t o r ? 

A. Yes. I t ' s important t o complete them i n the 

same zones and sweep the same zones, e s p e c i a l l y i n the 

o f f s e t producers. 
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I t ' s more important t o match the zones i n the 

producers and i n j e c t o r s , rather than i n j e c t o r t o 

i n j e c t o r , because you're s p e c i f i c a l l y sweeping from 

i n j e c t o r t o producer. 

Q. And any p r o j e c t , and t h i s i s nothing — I 

want t o watch my wording here, because you have gained 

knowledge w i t h each new w e l l , and — which i s on l i n e , 

or i s d r i l l e d — 

A. Correct. 

Q. — f o r t h a t matter. 

And even i f a marl w e l l i s d r i l l e d i n t h a t 

area, you would s t i l l gain some knowledge o f f the log? 

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

Q. But i n each new conversion — and since t h i s 

i s an o l d pool i t brings up some unique s i t u a t i o n s 

where you have open-hole i n t e r v a l s t h a t were n a t u r a l -

f r a c ' d years ago — 

A. Uh-huh. 

Q. — but are you looking a t your i n j e c t i o n 

i n t e r v a l inasmuch as t r y i n g t o do some micromanagement, 

as opposed t o — l i k e opening up j u s t c e r t a i n areas f o r 

i n j e c t i o n ? 

A. With the conversions t h a t we're going t o 

do — Those are older w e l l s . I t h i n k two or three of 

them are open-hole. We plan t o run l i n e r s i n so t h a t 
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we can c o n t r o l the i n j e c t i o n and b e t t e r — b e t t e r . 

With the i n j e c t i o n w e l l s , we don't plan a l o t 

of micromanagement. We w i l l p e r f o r a t e those w e l l s i n 

the same layers t h a t are productive i n the producing 

w e l l s , even i f there's not a l o t of p o r o s i t y i n them, 

because we know t h a t i t can change from t h a t i n j e c t o r 

t o t h a t producer. 

There can be producers at the same 

s t r a t i g r a p h i c u n i t t h a t produce a l o t of o i l over here; 

the i n j e c t o r may not show a l o t of pay i n i t s l o g . 

But we know someplace i n between the r e , 

there's a t r a n s i t i o n . We're going t o t r y t o get C02 

i n t o i t as best as we can. 

So the pe r f o r a t i o n s i n the i n j e c t o r w i l l as 

cl o s e l y as possible match the p e r f o r a t i o n s i n the 

producer. 

Q. So t h i s p a r t i c u l a r p r o j e c t i s way beyond 

micromanagement because of i t s — the way i t was 

produced from the beginning, i n the technology of the 

day, Twenties, T h i r t i e s and F o r t i e s , n a t u r a l f r a c as 

opposed t o — i f i t was a whole new area today, you'd 

be more s p e c i f i c i n what you — 

A. Yes, we don't — We have a few shot holes, 

but not very many i n t h i s r e s e r v o i r . We're f a i r l y 

lucky f o r o l d San Andres w e l l s . 
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But i n i n j e c t i o n w e l l s , you know, j u s t f o r a 

l i t t l e t e c h n i c a l p o i n t , i n j e c t i o n wells i n any and 

every C02 f l o o d r a p i d l y lose t h e i r casing. So you lose 

zonal i s o l a t i o n i n your i n j e c t i o n w e l l s . Every C02 

f l o o d i s l i k e t h a t . 

You only have absolute c o n t r o l over your 

i n j e c t a n t i n the i n j e c t i o n w e l l s the f i r s t f i v e years. 

A f t e r t h a t , your casing i s eaten away by the 

combination of C02 and water, forming a carbonic 

a c e t y l . 

Q. I n looking at Exh i b i t s 5 and 6, t h a t ' s what 

brought me t o t h a t p a r t i c u l a r analogy, was your 3-D 

perspective where you're t r y i n g t o t e l l me t h i s was 

opening op some new i n t e r v a l s or some new lenses t h a t 

had not previously been opened before. 

A. Yes, the plan view shows i t almost as w e l l as 

the 3-D view, t h a t . . . 

These red areas are analogous t o the red 

peaks on — But what you may not be able t o t e l l i s the 

deep v a l l e y between those two sets of peaks. There's a 

pay i n t e r v a l there, there's a non-pay i n t e r v a l there or 

an i n t e r v a l w i t h very low pay. 

We consider t h a t low pay also low f l u i d 

movement c h a r a c t e r i s t i c s . I f i t has low p o r o s i t y , i t ' s 

going t o have low perm. Those two go hand i n hand. 
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So where before we manage t h i s p r o j e c t area 

from a more macro standpoint, we would manage a whole 

p r o j e c t area, now we have t o look i n d i v i d u a l l y , because 

we have holes i n our r e s e r v o i r . We have t o manage i t 

on a p a t t e r n basis, which i n our instance i s what we 

c a l l microscopic now, i s on a pa t t e r n basis. 

And i f we — You know, i f we d r i l l i n one of 

these holes w e ' l l get an uneconomic w e l l , there's no 

doubt. There's no pay there. 

Dolomite can be — i s l a i d down as a 

carbonate re e f , i t ' s l a i d down very uniformly. But the 

p o r o s i t y i s formed afterwards. I t ' s a diagenetic 

process; i t ' s a secondary process where the rock i s 

dissolved away. 

And t h a t diagenetic process lends i t s e l f t o 

having cemented areas and uncemented areas, cemented 

areas meaning no po r o s i t y , the pore spaces are f i l l e d 

w i t h some kind of c a l c i t e cement. 

Q. So your proposed i n f i l l w e l l s would be 

associated w i t h the peaks of t h i s — 

A. Correct. 

Q. And how would those be completed? Would 

those be micromanaged or — 

A. Those may be micromanaged, i n the standpoint 

t h a t i f we — when we look at our satu r a t i o n s on our 
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logs and we see a zone there w i t h high p o r o s i t y but may 

have low o i l s a t u r a t i o n or maybe a high gas 

concentration, we w i l l probably not p e r f o r a t e t h a t 

zone. 

Because we can sweep from w e l l s t o w e l l s — 

Maybe on one p a r t i c u l a r layer out of 12, might sweep 

from w e l l t o w e l l , but not a l l the layers w i l l sweep. 

So we r e a l i z e the p o s s i b i l i t y , when we d r i l l 

our i n f i l l w e l l s , we may have one or two l i t t l e 

i n t e r v a l s i n there t h a t may have had a l i t t l e b i t of 

C02 through them, and we plan on not p e r f o r a t i n g them. 

As a whole, our 1988 wells showed us t h a t 

there was very l i t t l e C02 contact w i t h the w e l l s . 

Q. The analogy t h a t you're b r i n g i n g f o r t h 

today — and t h i s i s absent the i n c e n t i v e p r i c e or 

whatever t h a t we're doing here today — but have you 

u t i l i z e d or has P h i l l i p s u t i l i z e d t h i s same t h i n k i n g 

t h a t you're presenting today on, say, one of the 

previous — i n some of the newer i n j e c t o r w e l l s , not i n 

issue today, t h a t i s w i t h i n t h i s p r o j e c t area, i . e . , 

going even i n t o the — your 3-D seismic or what you're 

proposing today, how does t h a t look i n p r a c t i c e , i n 

some of the other i n j e c t o r — 

A. Well, we d e f i n i t e l y have the p o t e n t i a l f o r 

i n f i l l d r i l l i n g a large p o r t i o n of the r e s e r v o i r , based 
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on the 1988 w e l l s , because we r e a l i z e there's large 

p o r t i o n s of the r e s e r v o i r we're not contacting w i t h 

C02. 

For us t o contact t h a t and get t h a t o i l out, 

we w i l l have t o i n f i l l d r i l l i t . 

And t h i s p a r t i c u l a r area of the r e s e r v o i r , 

I' d say, colored by the green, w i l l be our primary area 

of i n v e s t i g a t i o n . We're d r i l l i n g the reds now, we're 

d r i l l i n g the easy ones, the ones t h a t have higher pay 

and a much higher recovery. 

At some — But we do not know where an 

uneconomic w e l l w i l l f a l l yet. We don't have enough 

data. 

So i n a l l p r o b a b i l i t y , there w i l l be some 

a d d i t i o n a l i n f i l l d r i l l i n g , but only i f these w e l l s 

we're going t o d r i l l t h i s f a l l pan out. This w i l l give 

us the courage t o take one more step. 

Q. A l o t of information t o digest. But I must 

apologize t o you; t h i s i s a new concept t h a t we're 

t a k i n g , t h a t Mr. K e l l a h i n has presented, perhaps a 

s t a i r s t e p p i n g type of — I'm used t o u s u a l l y an a l l or 

none, and Mr. K e l l a h i n knows t h a t , so I must apologize 

t o you f o r the way I worded my questions e a r l i e r . 

A. As long as you understand as f a r as my 

te c h n i c a l presentation today, a l l my testimony has been 
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d i r e c t e d a t increasing a geologic area from the 

standpoint i t ' s not under C02 f l o o d now, because 

there's no recovery coming from i t , and i t ' s not being 

swept by C02 now because there's not a w e l l i n t h a t 

area t o draw i t down. 

And from t h a t aspect of what a geologic area 

i s , we are d e f i n i t e l y , without a question, expanding 

our p r o j e c t . 

FURTHER EXAMINATION 

BY MR. STOVALL: 

Q. Question on — This i s a l i t t l e more 

academic. Then I've got a couple of other questions 

outside the t e c h n i c a l . 

Have you ever — Are you f a m i l i a r w i t h the 

microseismicity? Do you know what t h a t is? 

A. Microseismic techniques? 

Q. Yes. 

A. I was involved i n a Gas Research I n s t i t u t e 

p r o j e c t i n the Canyon sands i n south Texas where we ran 

a microseismic type of logging t o o l and used i t t o t e l l 

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

Q. Well, t h i s would be a l i t t l e b i t d i f f e r e n t , a 

p r o j e c t which Los Alamos Laboratory has conducted i n 

conjunction w i t h another operator i n terms of 

monitoring microseismic events, downhole monitoring of 
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microseismic events t o determine flow p a t t e r n s . I s 

t h a t the same thing? 

A. I t h i n k we're t a l k i n g about a s i m i l a r t h i n g . 

Q. Okay. 

A. I t was a t o o l t h a t — I n our p a r t i c u l a r 

p r o j e c t we were monitoring the microseismic events t h a t 

occur when a f r a c t u r e closes r i g h t a f t e r a f r a c j o b , 

the t i n y , t i n y l i t t l e changes i n the r e s e r v o i r , as the 

f r a c job closes. I t ' s probably a s i m i l a r t o o l . 

You can use i t t o determine f l u i d flow, I 

believe, also. 

Q. I t might be i n t e r e s t i n g , then, i f you could 

ever f i g u r e out how t o get i n t o i t , t o see i f your 

model i s making good p r e d i c t i o n s , you can — 

A. Uh-huh. 

Q. — a c t u a l l y go down and measure and determine 

i f your model i s a c t u a l l y f i n d i n g out what downhole 

t e s t i n g would f i n d . 

Something t o t h i n k about. You can contact 

Los Alamos i f you're... 

A. Uh-huh. 

Q. A couple questions I've got j u s t r e a l quick 

on the areas. I t h i n k we've got some problems here i n 

terms of area d e f i n i t i o n s w i t h area three, area four 

and area f i v e , because they are — they contain — have 
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no l i n e s , and the bottom l i n e i s t o develop a computer 

system t h a t ' s going t o define areas i n terms of a t a b l e 

w i t h squares i n i t . And i t ' s going t o be r e a l tough. 

A. We debated t h a t ourselves. There's no 

gui d e l i n e i n here about how t o define a geologic area. 

Q. Well, where i t r e a l l y makes a d i f f e r e n c e — 

I t doesn't matter t o us from t h a t standpoint, because 

we don't deal w i t h anybody's money. 

But t o the tax s i t u a t i o n and revenue people 

who, should you q u a l i f y f o r the c r e d i t , have t o provide 

t h a t , they have t o have an area they can i d e n t i f y . And 

q u i t e f r a n k l y , i t ' s going t o have t o be an area t h a t 

they can i d e n t i f y on the computer. And even i f i t 

weren't, I t h i n k t h a t I — I don't know what the tax i s 

on the u n i t . I t may be uniform enough. 

But i f they've got any changes a t a l l , t h i s 

may cause them some d i f f i c u l t i e s . And before we submit 

t h i s p r o j e c t , i n order t o approve i t , as you look a t 

the order, consider an a l t e r n a t i v e t o square o f f those 

areas, p r e f e r a b l y i n quarter sections — quarter 

quarter sections. 

A. Well, may I make one comment? 

Q. Yeah. 

A. Not knowing anything about your t a x and 

revenue, most taxes are based on production of 
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i n d i v i d u a l w e l l s , not o f f of geologic areas or 

geographic areas. 

And i n t h i s case I t h i n k d e f i n i t e l y the l i s t 

of producing wells w i l l c o n t r o l how t a x a t i o n and 

revenue gives i t out. I don't know how they define 

t h e i r areas or i f they have a computer model of every 

lease. 

But i n our mind — This blue l i n e , 

personally, d i d not mean a l o t t o me. The most 

important t h i n g was t h a t l i s t of wells t h a t we expected 

t o get a response from. 

And we debated whether t o give a quarte r -

quarter section d e s c r i p t i o n . But i f we were t o contain 

t h a t t o j u s t the w e l l s , they were going t o take about 

three-quarters of a page or a page f o r t h e i r own 

p r o j e c t area, because we're c u t t i n g tens i n h a l f and — 

MR. STOVALL: Well, I t h i n k you can give t h a t 

consideration, look at i t . I mean, i t may be — I 

understand what you're saying, and — P r a c t i c a l l y , 

you're probably r i g h t . This i s s t a t e government, a f t e r 

a l l . 

MR. KELLAHIN: And I t h i n k t h a t ' s perhaps a 

c l e r i c a l t h i n g t h a t we could work our way i n t o . 

What I asked him f i n a l l y t o do was give me an 

area, however shaped, t h a t he was comfortable w i t h , 
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showed an area t h a t was going t o be a f f e c t e d by the 

i n j e c t i o n , and th a t ' s where we — how we got here. 

Q. (By Mr. Sto v a l l ) I understand t h a t , and I 

don't... 

Also normally when we're t a l k i n g EOR, jumping 

through the hoops, but from your answer here I t h i n k 

you are aware of the process t h a t i s involved g e t t i n g 

t h i s approval, assuming i t ' s done, g e t t i n g the p o s i t i v e 

production response, meeting those time frames and a l l 

t h a t . So I don't believe there's a necessity t o do 

t h a t . 

The only question I would ask i s , assuming — 

I f i t were approved, was t h i s something you would 

commence immediately, or would you have — need some 

time t o do the d r i l l i n g and p i p e l i n e c o n s t r u c t i o n , 

other f a c i l i t y construction? 

A. Well, maybe you can help me out here also. 

When we look at t h i s r u l e , a l l i t says i s , 

approval before i n j e c t i o n s t a r t s . 

Q. Well, l e t me t e l l you what we do. What we do 

i s , we issue a c e r t i f i c a t e t h a t i t q u a l i f i e s , and your 

time frame f o r g e t t i n g a p o s i t i v e production response 

i s measured from the date of t h a t c e r t i f i c a t e . 

A. Yes. 

Q. Given the f a c t t h a t you've s t i l l got t o f i l e 
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C-108S, given the f a c t you've got t o d r i l l some w e l l s 

and presumably lay some l i n e s t o get t o your new 

i n j e c t o r s , the conversions, i f i t were t o take you a 

year t o get t o the p o i n t where you could s t a r t t h i s 

p r o j e c t , you would have wasted a year i f we issue a 

c e r t i f i c a t e today, or upon the issuance of the order. 

A. We — I understand, I see where you're coming 

from. We w i l l do a l l t h i s work t h i s year, d e f i n i t e l y . 

Q. So you're not concerned — I mean, i f we 

issue a c e r t i f i c a t e e f f e c t i v e the date of the order, 

you're not concerned about the l o s t time t o get t h a t 

production response? 

A. The only t h i n g I'm concerned about w i t h the 

c e r t i f i c a t i o n , the order, i s how i t connects w i t h the 

d r i l l i n g of the i n f i l l w e l l s . 

O r i g i n a l l y , we were planning t o hold o f f 

d r i l l i n g the i n f i l l w e l l s u n t i l we had c e r t i f i c a t i o n . 

We c e r t a i n l y d i d n ' t want t o put anyone i n a bind, 

c e r t i f y i n g a p r o j e c t t h a t was already i n progress. 

But there's a f i n e p o i n t here as t o whether 

i n j e c t i o n s t a r t s where the i n f i l l w e l l s are d r i l l e d . 

I f i t ' s possible t o get any k i n d of 

understanding today out of you and Mr. Stogner as t o 

whether we have the a b i l i t y t o s t a r t w e l l s next month, 

even i f the order i s not given, as long as we don't 
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convert the i n j e c t i o n w e l l s . 

Q. Well, l e t me — I t h i n k what would happen i n 

t h a t case i s , i f the Order i s issued approving the 

p r o j e c t , you could d r i l l your w ells knowing t h a t you 

w i l l get a c e r t i f i c a t i o n , and then you come back t o us 

and say, We are ready t o s t a r t i n j e c t i o n , c e r t i f y the 

p r o j e c t . And give us a date. 

And t h a t ' s going t o be the key; i t ' s not the 

order i t s e l f . I t ' s the date of the — You a c t u a l l y get 

a piece of paper t h a t says your p r o j e c t i s c e r t i f i e d 

e f f e c t i v e such and such a date. 

A. Oh, you mean the p o s i t i v e production response 

c e r t i f i c a t i o n or the i n i t i a l c e r t i f i c a t i o n ? 

MR. STOVALL: Are you w i t h me on t h i s ? 

MR. KELLAHIN: No, I t h i n k we're t a l k i n g two 

separate things here. 

MR. STOVALL: Your p o s i t i v e production has 

got t o occur w i t h i n , i n t h i s case — I assume we're 

c a l l i n g t h i s a t e r t i a r y project? 

THE WITNESS: Yeah, seven years. 

MR. STOVALL: I t ' s got t o occur w i t h i n seven 

years of the date t h a t we c e r t i f y t o you t h a t t h i s 

p r o j e c t q u a l i f i e s . 

The day we issue an order saying, Yes, t h i s 

p r o j e c t can q u a l i f y , i s not necessarily the date t h a t 
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we c e r t i f y . We can issue you an order t h a t says — 

THE WITNESS: I understand. 

MR. STOVALL: — t h i s p r o j e c t q u a l i f i e s and 

you are authorized t o proceed. 

THE WITNESS: Right. 

MR. STOVALL: You begin your c o n s t r u c t i o n , 

you do everything. But you don't t u r n on a s i n g l e 

i n j e c t o r u n t i l — When you're ready t o t u r n on the 

i n j e c t o r you come back t o us and say, Okay, we're ready 

t o begin i n j e c t i o n ; give us a c e r t i f i c a t i o n f o r the 

p r o j e c t . 

And t h a t ' s the date t h a t you're going t o 

measure from. 

THE WITNESS: That's f i n e . I understand 

t h a t . 

MR. KELLAHIN: What he's asking i s , does he 

jeopardize h i s EOR c e r t i f i c a t i o n i f before you issue 

the order i n t h i s case he has somebody out i n the f i e l d 

go s t a r t d r i l l i n g an i n f i l l w e l l , producing i n f i l l 

w e l l . 

And that's the question we had w i t h OXY the 

other day, i s — 

MR. STOVALL: I don't t h i n k a producing w e l l 

does t h a t . 

MR. KELLAHIN: That's my opinion, and I t h i n k 
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we've agreed t h a t i f he goes and s t a r t s a producer 

tomorrow, t h a t i s not a f a t a l flaw. He hasn't shot 

himself i n the f o o t i n g e t t i n g h i s c e r t i f i c a t i o n . 

MR. STOVALL: I t h i n k t h a t ' s c o r r e c t . You 

could do t h a t without t h i s order, and d r i l l i n g a 

producer doesn't q u a l i f y you f o r the p r o j e c t . 

THE WITNESS: Right. 

MR. KELLAHIN: What he needs t o keep from 

doing i s p u t t i n g water i n the ground i n the i n j e c t o r 

w e l l — 

MR. STOVALL: Correct. 

MR. KELLAHIN: — because t h a t w i l l bust h i s 

e l i g i b i l i t y . 

MR. STOVALL: Exactly. 

THE WITNESS: But t h a t ' s very important t o 

us, because we have t o do t h i s work; our management 

t o l d us we have t o do t h i s work t h i s year. 

MR. STOVALL: I understand. 

THE WITNESS: And we're ready. We have 

d r i l l i n g permits already received, but we are holding 

o f f on the work. 

MR. STOVALL: The d r i l l i n g i s not the 

c r i t i c a l issue; i t ' s the i n j e c t i o n , i s going t o be 

the — Make sure you get the c e r t i f i c a t i o n from us 

before you do the i n j e c t i o n . 
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THE WITNESS: Okay, t h a t ' s f i n e . That w i l l 

make a l o t of people happy at P h i l l i p s Petroleum. 

MR. STOVALL: And I don't — I t h i n k t h a t ' s 

— That's a l l I've got on t h i s one, I t h i n k . 

And you can f e e l free t o ask questions on 

t h a t . I mean, t h a t p a r t we can clean up. 

EXAMINER STOGNER: I'm going t o accept your 

o f f e r f o r a proposed order. 

MR. KELLAHIN: I know from your questions, 

Mr. Stogner, the areas of concern you have. Mr. 

Stevens and I w i l l attempt t o address those w i t h i n the 

context of a d r a f t order, t o simply give you the 

answers from our p o i n t of view, and i t would be a 

veh i c l e f o r you t o resolve t h i s f o r y o u r s e l f . 

So I t h i n k a d r a f t order, r a t h e r than t r y i n g 

t o develop a memorandum, i s more us e f u l t o — 

MR. STOVALL: We have no a u t h o r i t y . 

MR. KELLAHIN: You know, there's probably no 

purpose i n a memo. You and the r e s t of the D i v i s i o n 

have a clear understanding of what we have t o work 

w i t h , and I t h i n k i f we give you a proposed order, 

t h a t 1 s as much as we can help you. 

MR. STOVALL: Yeah, I t h i n k t h a t ' s c o r r e c t , 

because there's no a u t h o r i t y upon which t o w r i t e a 

memorandum anyway. 
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EXAMINER STOGNER: Anything f u r t h e r ? 

MR. STOVALL: No, l e t ' s j u s t v i s i t on t h a t 

area, because t h a t ' s a f f e c t e d by the order. 

EXAMINER STOGNER: Well, w i t h t h a t , I have no 

other questions of t h i s witness. 

Do you have anything f u r t h e r , Mr. Kellahin? 

MR. KELLAHIN: No, s i r . 

EXAMINER STOGNER: Mr. Johnson? His sile n c e 

says no. 

With t h a t , t h i s case w i l l be taken under 

advisement. 

MR. KELLAHIN: Thank you f o r your time. 

(Thereupon, these proceedings were concluded 

a t 3:30 p.m.) 

CUMBRE COURT REPORTING 
(505) 984-2244 



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 

90 

CERTIFICATE OF REPORTER 

STATE OF NEW MEXICO ) 
) ss. 

COUNTY OF SANTA FE ) 

I , Steven T. Brenner, C e r t i f i e d Court 

Reporter and Notary Public, HEREBY CERTIFY t h a t the 

foregoing t r a n s c r i p t of proceedings before the O i l 

Conservation D i v i s i o n was reported by me; t h a t I 

tr a n s c r i b e d my notes; and t h a t the foregoing i s a t r u e 

and accurate record of the proceedings. 

I FURTHER CERTIFY t h a t I am not a r e l a t i v e or 

employee of any of the p a r t i e s or attorneys involved i n 

t h i s matter and t h a t I have no personal i n t e r e s t i n the 

f i n a l d i s p o s i t i o n of t h i s matter. 

WITNESS MY HAND AND SE-AL August 31st, 1993. 

v. ( --i . . 

STEVEN T. BRENNER 
CCR No. 7 

My commission expires: October 14, 1994 

I do he, ,.,, co 11 fhot the fbreqoinq • 

<gs in 

A 

Examiner 

! T r ? e , e ; 0 r 0 ° f t h e P r ^ d i n 9 , ,„ 
tne Lxammer hearing of Case No / / ? 7 / 9 % 

r.eardby m e 5 » n ^ £ ^ ^ ^ ^ Z . ' 

CUMBRE COURT REPORTING 
(505) 984-2244 


