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

12:40 p.m.: 

EXAMINER CATANACH: At t h i s time I w i l l c a l l Case 

12,722, which i s the A p p l i c a t i o n of Occidental Permian 

L i m i t e d Partnership t o amend D i v i s i o n Order Number R-6199 

concerning the expansion of i t s North Hobbs Grayburg-San 

Andres U n i t Pressure Maintenance P r o j e c t and t o q u a l i f y the 

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

Enhanced O i l Recovery Act, Lea County, New Mexico. 

C a l l f o r appearances i n t h i s case? 

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 Applic a n t . I have th r e e witnesses t o be 

sworn. 

EXAMINER CATANACH: C a l l f o r a d d i t i o n a l 

appearances. 

There being none, can the witnesses please stand 

t o be sworn in? 

(Thereupon, the witnesses were sworn.) 

ANDREW FALLS. 

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

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. F a l l s , f o r the record, s i r , would you please 

STEVEN T. BRENNER, CCR 
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s t a t e your name and occupation? 

A. Andrew F a l l s , I'm a C02 p r o j e c t manager w i t h 

Occidental Permian. 

Q. And where do you reside? 

A. Houston, Texas. 

Q. On p r i o r occasions have you t e s t i f i e d before the 

Di v i s i o n ? 

A. I have not. 

Q. Summarize f o r us your educational background? 

A. I have a bachelor of science i n chemical 

engineering from the C a l i f o r n i a I n s t i t u t e of Technology, 

earned i n 1978, and I have a PhD i n chemical engineering 

w i t h a mathematics minor and a petroleum engineering-

r e l a t e d t h e s i s from the U n i v e r s i t y of Minnesota, earned i n 

1982. 

Q. Summarize your employment experience f o r us, Mr. 

F a l l s . 

A. Over the l a s t 20 years I've been employed i n the 

o i l and nuclear i n d u s t r i e s i n p r o j e c t management r o l e s . 

Q. Let me ask you t o t u r n t o what i s marked as OXY's 

E x h i b i t Number 1 and i d e n t i f y t h a t f o r us. 

A. E x h i b i t Number 1 i s a map i d e n t i f y i n g t he 

l o c a t i o n of the Hobbs f i e l d , both w i t h i n east c e n t r a l Lea 

County, as w e l l as w i t h i n the subsurface s t r u c t u r e of the 

Permian Basin. The Hobbs f i e l d i s located on the northwest 
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corner of the Central Basin P l a t f o r m w i t h i n t he Permian 

Basin. 

Q. Do you have another d i s p l a y t h a t more c l o s e l y 

d e f i n e s where t h i s p r o j e c t i s i n r e l a t i o n t o other C02 

p r o j e c t s ? 

A. Yes, I do. That would be E x h i b i t 2. 

Q. Let me 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 2. Would 

you i d e n t i f y and describe t h i s display? 

A. E x h i b i t 2 shows the l o c a t i o n s w i t h i n t he Permian 

Basin o f f i e l d s t h a t have undergone C02 f l o o d as w e l l as 

the d i s t r i b u t i o n of C02 supply p i p e l i n e s w i t h i n t he Permian 

Basin. 

I t i s common f o r o i l f i e l d s i n the Permian Basin 

t o go through three stages of development, f i r s t a primary 

stage of development where the o i l flows from the 

subsurface under the n a t u r a l energy present, f o l l o w e d by a 

w a t e r f l o o d development i n order t o increase the recovery of 

hydrocarbons, and some f i e l d s would then go beyond t h a t t o 

a C02 f l o o d t o f u r t h e r increase the recovery of 

hydrocarbons from the resources. 

So t h i s map shows the l o c a t i o n s of the f l o o d s 

t h a t have gone t o C0 2 f l o o d . C0 2 f l o o d i n g has been a c t i v e 

i n t he Permian Basin f o r over 3 0 years. There have been 

over 50 f l o o d s i n the Permian Basin. Occidental Permian 

operates 16 f l o o d s , the most of any operator. 
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Q. What has been your p r o f e s s i o n a l experience w i t h 

other C02 p r o j e c t s ? 

A. I have managed the expansion of C0 2-flood 

p r o j e c t s i n the Permian Basin, time p e r i o d 1992 through 

1996. 

Q. You're about t o sponsor a number of e x h i b i t s , 

conclusions and di s p l a y s concerning the p r o j e c t . Do these 

represent your own personal p r o f e s s i o n a l opinions? 

A. Yes, they were a l l prepared under my su p e r v i s i o n , 

my d i r e c t i o n , or by me per s o n a l l y . 

MR. KELLAHIN: We tender Mr. F a l l s as an expert 

petroleum engineer. 

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

Q. (By Mr. K e l l a h i n ) Let's t u r n t o the map t h a t 

shows th e u n i t i t s e l f . My copy i s marked E x h i b i t Number 3. 

I s t h a t what yours is? 

A. Yes. 

Q. A l l r i g h t , l e t ' s take a moment and u n f o l d i t . 

I n a d d i t i o n , Mr. Examiner, we have a l a r g e copy 

of t h i s same d i s p l a y which we'd l i k e t o leave on the easel 

t o g i v e you a p o i n t of reference as we make the 

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

F i r s t of a l l , Mr. F a l l s , l e t ' s t a l k about how we 

i d e n t i f y on t h i s p l a t what i s the c u r r e n t boundary f o r the 

North Hobbs U n i t . 
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A. Okay, on t h i s p l a t the North Hobbs U n i t boundary 

i s denoted by the bold dashed l i n e , and i t ' s so la b e l e d on 

the p l a t . 

Q. Where i s t h i s p r o j e c t i n r e l a t i o n s h i p t o the 

community of Hobbs, New Mexico? 

A. I t i s located on the western-northwestern 

o u t s k i r t s of the C i t y of Hobbs and northwest of the C i t y of 

Hobbs. On the p l a t the c i t y l i m i t s i s denoted by the blue 

chain dashed l i n e on the p l a t . 

Q. There are two colored areas, one colored i n blue, 

one i n grey. They're both captioned "Phase I " . What do 

you i n t e n d the Examiner t o understand by the phrase "Phase 

I"? 

A. We b e l i e v e t h a t the e n t i r e North Hobbs U n i t i s a 

t a r g e t f o r C02 f l o o d i n g . We're coming today t o propose a 

f i r s t phase of a C02 f l o o d i n the North Hobbs U n i t , which 

i s t he combination of these two areas. 

The area proposed f o r the Phase I f l o o d i s 

f u r t h e r subdivided i n t o two subareas, one area which i s 

proposed f o r p i p e l i n e C02 gas i n j e c t i o n , which i s colored 

gray on the p l a t on E x h i b i t 3; and a second area, which 

c o l o r e d l i g h t blue, i s proposed f o r the area i n which we 

w i l l r e i n j e c t the gas t h a t ' s produced from the p r o j e c t . 

Q. I d e n t i f y f o r us the types of gases produced from 

the p r o j e c t t h a t w i l l be r e i n j e c t e d i n t o t he gas 
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r e i n j e c t i o n area. 

A. The gas produced from the p r o j e c t , as i n many 

s i m i l a r C02 f l o o d s around the Permian Basin, w i l l c o n t a i n 

mostly C02, w i l l also contain methane, n a t u r a l gas l i q u i d s 

and hydrogen s u l f i d e . 

Q. I s hydrogen s u l f i d e c u r r e n t l y being produced now 

i n the u n i t ? 

A. Yes, i t i s . 

Q. And what i s being done w i t h t h a t substance? 

A. C u r r e n t l y i t ' s gathered and i s shipped t o a p l a n t 

f o r processing, and u l t i m a t e l y sale. 

Q. Can you give us a general idea of how OXY has 

developed the boundary between the gas r e i n j e c t i o n area and 

the gas i n j e c t i o n area? 

A. Yes, the boundary between those areas has been 

i d e n t i f i e d and chosen based on the plan t o f u r t h e r reduce 

the r i s k of exposure of the p u b l i c t o hydrogen s u l f i d e . 

The area proposed f o r gas r e i n j e c t i o n i s loc a t e d i n the 

most remote p o r t i o n s of the u n i t . 

Q. On E x h i b i t Number 3 there are some w e l l symbols 

w i t h numbers associated w i t h them, and then they're c i r c l e d 

by a green c i r c l e . What does t h a t represent? 

A. Those denote water i n j e c t o r s t h a t e x i s t around 

the boundary of the proposed C0 2-flood area, which serve t o 

help c o n t a i n the proposed C02 f l o o d w i t h i n t he p r o j e c t 
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area. 

Q. Do you have a p r o f e s s i o n a l o p i n i o n as t o whether 

there ' s any p o t e n t i a l adverse consequences t o operators or 

i n t e r e s t owners outside of the u n i t i f t h i s p r o j e c t i s 

approved? 

A. We b e l i e v e there w i l l be no adverse consequences 

t o o f f s e t operators. There i s the South Hobbs U n i t , south 

of t h e North Hobbs U n i t , which i s also operated by 

Occidental Permian, and the row of w a t e r f l o o d p a t t e r n s 

between the p r o j e c t area and the South Hobbs U n i t w i l l 

c o n t a i n the C02 p r o j e c t w i t h i n the p r o j e c t area w i t h i n the 

North Hobbs U n i t . 

Most of the o f f s e t t i n g w e l l s outside the u n i t 

have been plugged and abandoned. Our i n v e s t i g a t i o n has 

shown t h a t t h e r e are s t i l l some w e l l s t h a t have not been 

plugged and abandoned, and — on a couple of leases i n 

Section 13 and 18 a t the top of the u n i t . However, our 

v i s u a l observation i n d i c a t e s t h a t those w e l l s , o p e r a t i o n i s 

suspended, they're not a c t i v e operations. 

There's another o f f s e t t i n g w e l l t h a t i s s t i l l 

a v a i l a b l e f o r production i n Section 21, which through our 

v i s u a l o b s e r v a t i o n i t appears t h e r e a r e some a c t i v e 

operations through t h a t lease. However, the operator was 

n o t i f i e d about our intended operations and has given us no 

o b j e c t i o n s t o our p r o j e c t . 

STEVEN T. BRENNER, CCR 
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Q. Has OXY estimated the cost associated w i t h the 

development of Phase I w i t h i n the u n i t ? 

A. Yes, we have. 

Q. Do you have an e x h i b i t t h a t summarizes those 

costs? 

A. Yes, I do. Before I get t o t h a t e x h i b i t , l e t me 

f i r s t t a l k about some of the impacts and a n t i c i p a t e d 

b e n e f i t s t h a t w i l l accrue because of the p r o j e c t , which I 

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 4. 

Q. A l l r i g h t , please do so. Thank you. 

A. F i r s t of a l l , we expect t h a t t h i s p r o j e c t w i l l 

p r ovide a good boost t o the l o c a l Hobbs/Lea County economy. 

This p r o j e c t w i l l e n t a i l spending about $130 m i l l i o n on 

w e l l s and f a c i l i t i e s i n order t o implement the p r o j e c t . I t 

w i l l c reate between 200 and 300 c o n s t r u c t i o n jobs a t the 

peak of c o n s t r u c t i o n a c t i v i t y . I t w i l l also increase the 

expenses f o r lease costs by about $10 m i l l i o n annually. 

We also estimate t h a t i t w i l l extend the f i e l d 

l i f e , and t h e r e f o r e the economic a c t i v i t y i n the area, by 

more than 20 years. And we also estimate t h e r e w i l l be the 

reinvestment b e n e f i t s as d o l l a r spent i n the community are 

then r e i n v e s t e d before they u l t i m a t e l y leave the area. 

The p r o j e c t w i l l also generate a d d i t i o n a l taxes 

and r o y a l t i e s . At peak we expect t h i s p r o j e c t t o add 

14,000 b a r r e l s of o i l a day incremental p r o d u c t i o n , which 

STEVEN T. BRENNER, CCR 
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represents over a 7-percent increase t o the c u r r e n t New 

Mexico d a i l y production. 

I n t o t a l we expect there t o be an a d d i t i o n a l 7 6 

m i l l i o n b a r r e l s of o i l recovered by the p r o j e c t . 

Now, as f a r as costs go, E x h i b i t 5 — 

Q. Let me ask you t h i s , Dr. F a l l s , can you rank t h i s 

p r o j e c t i n terms of i t s s i z e w i t h other p r o j e c t s t h a t are 

u t i l i z i n g carbon d i o x i d e as a medium t o increase u l t i m a t e 

recovery? 

A. This would be the l a r g e s t C02 p r o j e c t i n New 

Mexico, and i t would be the l a r g e s t C02 p r o j e c t i n the 

Permian Basin i n the l a s t 15 years. 

Q. Can you give Examiner Catanach a general time 

frame f o r the c o n s t r u c t i o n of the a d d i t i o n a l f a c i l i t i e s and 

the p e r i o d of time over which you w i l l commence a c t u a l 

i n j e c t i o n i n t o the various i n j e c t i o n wells? 

A. C e r t a i n l y , provided we receive D i v i s i o n 

a u t h o r i z a t i o n t o go ahead w i t h the p r o j e c t , approving the 

p r o j e c t , we estimate t h a t we could begin c o n s t r u c t i o n and 

a c t i v i t y associated w i t h i t i n e a r l y 2002, i n order t o be 

ready t o i n j e c t C02 i n the f o u r t h q u a r t e r of 2 002. 

Q. Let me d i r e c t your a t t e n t i o n now t o your next 

d i s p l a y , which subdivides the major cost component of the 

Phase I p r o j e c t . I show t h a t as E x h i b i t 5. 

A. Yes. 

STEVEN T. BRENNER, CCR 
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Q. I d e n t i f y and describe t h a t f o r us. 

A. Okay, E x h i b i t 5 i s a bar c h a r t showing the 

breakdown of the major costs associated w i t h the proposed 

p r o j e c t . As I mentioned p r e v i o u s l y , there's about $130 

m i l l i o n t h a t w i l l be spent on c a p i t a l f o r w e l l s and 

f a c i l i t i e s . We w i l l also expend about $190 m i l l i o n f o r C02 

purchases, about $80 m i l l i o n f o r incremental w e l l and 

surface o p e r a t i n g expenses, an incremental $20 f o r e x t r a 

l i f t i n g c o sts, about $3 0 m i l l i o n f o r chemical costs which 

w i l l be r e q u i r e d t o separate and perform c o r r o s i o n 

i n h i b i t i o n and the l i k e , and f i n a l l y about $65 m i l l i o n w i l l 

be spent t o recompress and r e i n j e c t the gases produced 

d u r i n g the p r o j e c t . 

T o t a l expenditure f o r the p r o j e c t w i l l be i n the 

neighborhood of about a h a l f a b i l l i o n d o l l a r s . 

Q. Mr. F a l l s , what i n your o p i n i o n i s need from the 

O i l Conservation D i v i s i o n t o provide the o p p o r t u n i t y t o 

achieve t h i s l e v e l of a d d i t i o n a l o i l recovery from the 

u n i t ? 

A. I have those summarized on E x h i b i t 6. F i r s t of 

a l l , we're requesting t h a t the D i v i s i o n grant us 

a u t h o r i z a t i o n t o i n j e c t C02 and water and r e i n j e c t produced 

gas — which w i l l c ontain C02 and methane, n a t u r a l gas 

l i q u i d s and hydrogen s u l f i d e — and water i n t o the North 

Hobbs Grayburg-San Andres Pool, i n t o the w e l l s t h a t are 
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l i s t e d i n our C-108 A p p l i c a t i o n . 

Q. Let me ask you t h i s , Mr. F a l l s : Why are you 

seeking permission t o r e i n j e c t these produced gases? 

A. Our an a l y s i s has shown t h a t i n order t o make the 

f l o o d v i a b l e we need t o handle the produced gases. We went 

through an examination of several a l t e r n a t i v e s , and t h i s 

a l t e r n a t i v e i s one t h a t was found t o be economically 

v i a b l e . 

Q. As p a r t of the a n a l y s i s t o determine the 

f e a s i b i l i t y of e f f e c t i v e l y r e i n j e c t i n g produced gases, i s 

the r e a s a f e t y p lan component t o t h a t d e c i s i o n process? 

A. Yes, as w e ' l l describe l a t e r and a subsequent 

witness w i l l g ive more d e t a i l s about, the e n t i r e f l o o d 

design has been d r i v e n by the plan t o safeguard and p r o t e c t 

the w e l f a r e and sa f e t y of the p u b l i c . 

Q. Has OXY's sa f e t y plan been submitted t o the 

Bureau Chief of the Environmental Bureau of the O i l 

Conservation D i v i s i o n f o r h i s review and approval? 

A. Yes. 

Q. And what r e s u l t ? 

A. My understanding i s , the Bureau Chief i s a 

proponent of the p r o j e c t and i s s a t i s f i e d t h a t the s a f e t y 

p l a n meets or exceeds the requirements t o adequately 

p r o t e c t the h e a l t h and sa f e t y and w e l f a r e of the p u b l i c . 

We do have another witness, Mr. S t a r r e t t , who w i l l describe 

STEVEN T. 
(505) 

BRENNER, CCR 
989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

16 

more of the d e t a i l s about t h a t . 

Q. You mentioned a w h i l e ago t h a t H2S i s c u r r e n t l y 

being produced w i t h i n the u n i t and i s being removed from 

the u n i t area? 

A. Yes, s i r . 

Q. And the plan i s economically v i a b l e only w i t h the 

r e i n j e c t i o n of t h a t produced gas? 

A. For the C02 f l o o d , yes. 

Q. Can you give us a general summary of what i s the 

composition and concentration of the H2S now and afterwards 

i f t h i s i s approved? 

A. C e r t a i n l y . C u r r e n t l y , the H2S c o n c e n t r a t i o n 

produced from the North Hobbs U n i t i s 65,000 p a r t s per 

m i l l i o n . With the implementation of the f l o o d , the 

produced C02 w i l l d i l u t e the produced gas stream 

considerably, such t h a t our c a l c u l a t i o n , based on a 

r e s e r v o i r - s i m u l a t i o n model, i n d i c a t e s t h a t the 

c o n c e n t r a t i o n of hydrogen s u l f i d e i n the produced gas w i l l 

drop t o 5000 p a r t s per m i l l i o n . 

Q. This i s c l a s s i f i e d as a pressure maintenance 

p r o j e c t ? 

A. Yes, I mean, t h e p r e s s u r e i s m a i n t a i n e d d u r i n g 

t h e p r o j e c t . 

Q. And you're going t o continue t o m a i n t a i n a 

c e r t a i n r e s e r v o i r pressure balance, i f you w i l l ? 
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A. Yes, t h a t ' s very important f o r the displacement 

e f f i c i e n c y of the f l o o d , t o maintain adequate pressure 

w i t h i n the r e s e r v o i r . 

Q. Let's go t o the second p a r t of your request and 

t a l k about the pressures you're recommending be u t i l i z e d 

from a r e g u l a t o r y perspective concerning the p r o j e c t . What 

i s your recommendation? 

A. As we change t h i s mode of o p e r a t i o n t o C02 f l o o d , 

w e ' l l obviously be i n j e c t i n g f l u i d s t h a t have d i f f e r e n t 

p r o p e r t i e s than water, and so t o accommodate the d e n s i t y 

d i f f e r e n c e s of the f l u i d s and also f r i c t i o n a l pressure 

losses t h a t w i l l erode the surface i n j e c t i o n pressure, 

we're recommending t h a t the D i v i s i o n approve and grant 

a u t h o r i z a t i o n t o i n j e c t water up t o 1100 pounds, C02 up t o 

1250 pounds, and produced gas up t o 1770 pounds surface 

pressure. 

Q. What i s the c u r r e n t maximum surface i n j e c t i o n 

pressure on a general basis f o r the u n i t ? 

A. Generally 800 pounds, which would be the 

.2-p.s.i.-per f o o t l i m i t , although we do have on many w e l l s 

a u t h o r i z a t i o n t o i n j e c t a t pressures above t h a t c u r r e n t l y . 

Q. What i s OXY's p r o f e s s i o n a l o p i n i o n about the 

c u r r e n t bottomhole pressure of the r e s e r v o i r ? 

A. The c u r r e n t bottomhole pressure of the r e s e r v o i r 

i n the t a r g e t zones i s around 1100 p . s . i . 
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Q. What, i n your op i n i o n , i s the bottomhole pressure 

f r a c t u r e percentage f o r the u n i t ? 

A. The — Based on our extensive amount of s t e p - r a t e 

t e s t i n g , the data i n d i c a t e t h a t the minimum f r a c t u r e 

pressure, formation p a r t i n g pressure i n the u n i t , i s 2 600 

p . s . i . 

Q. How do we t r a n s l a t e t h a t minimum p a r t i n g pressure 

of twenty- — What d i d you say, 2600? 

A. 2600. 

Q. — 2600 pounds, t o a surface pressure l i m i t a t i o n 

f o r the t h r e e substances t h a t you're asking f o r l i m i t a t i o n s 

on? 

A. As one of our subsequent witnesses w i l l t e s t i f y 

t h e d e t a i l s o f , b a s i c a l l y we go through a t u b i n g f l o w 

model, which accounts f o r the h y d r o s t a t i c as w e l l as the 

f r i c t i o n a l pressure losses i n the t u b i n g when the v a rious 

f l u i d s are i n j e c t e d , so t h a t we can r e l a t e a surface 

i n j e c t i o n pressure t o a maximum or — sand face or 

bottomhole pressure. 

Q. I n your p r o f e s s i o n a l judgment are the surface 

l i m i t a t i o n pressures you're requesting here a p p r o p r i a t e i n 

order not t o f r a c t u r e the r e s e r v o i r being i n j e c t e d i n t o ? 

A. Yes, as Mr. Foppiano w i l l t e s t i f y , we have b u i l t 

i n q u i t e a b i t of margin i n e s t i m a t i n g those maximum 

surface i n j e c t i o n pressures. 
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Q. I n addition, are you requesting an administrative 

procedure where you may p e t i t i o n the Division t o increase 

those numbers f o r ind i v i d u a l wells or population of wells 

based upon engineering data including but not l i m i t e d t o 

step-rate tests? 

A. Yes, we are. 

Q. And that may be necessary over time, r i g h t ? 

A. Yes. 

Q. Let's turn to the t h i r d request. Would you 

i d e n t i f y and describe what the t h i r d request is? 

A. The t h i r d request would be to increase the 

fieldwide GOR le v e l from the present 3500 standard cubic 

feet per stock tank barrel to 6000 standard cubic feet per 

stock tank b a r r e l , and t h i s i s to accommodate the large 

volumes of C02 that w i l l be produced as we implement the 

proj e c t . 

Q. Let's turn to the fourth item. I d e n t i f y and 

describe what you're requesting here. 

A. Yes, i n order to allow us time t o carry out the 

construction schedule and a c t i v i t i e s from when we receive 

approval, we're asking that the Division modify t h e i r 

p r a c t i c e r e q u i r i n g t h a t i n j e c t i o n commence w i t h i n 12 months 

of approval, and we're asking that we be granted up to 18 

months to begin i n j e c t i o n . Again, t h i s i s a very large 

pr o j e c t , i t w i l l take a while t o carry out the various 
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a c t i v i t i e s t o get i t ready, so we would ask t h a t t h a t be up 

t o 18 months. 

We also ask t h a t you allow f o r an a d m i n i s t r a t i v e 

process whereunder we can request an a d d i t i o n a l extension 

i n case we run i n t o delays. 

Q. I t ' s obvious t h a t you're not going t o get a l l 

these i n j e c t o r s ready t o a c t u a l l y i n j e c t w i t h i n 18 months 

of approval, correct? 

A. That's r i g h t , a c t u a l l y the surface f a c i l i t y 

c o n s t r u c t i o n schedule i s more l i m i t i n g , but t h a t ' s c o r r e c t . 

Q. Why are you seeking approval f o r these i n j e c t o r s 

now, i f i t ' s apparent t h a t you're not going t o be able t o 

get them a c t u a l l y i n t o i n j e c t i o n s t a t u s w i t h i n 18 months? 

A. Well, we need approval f o r the e n t i r e p r o j e c t , 

because w i t h an investment of t h i s magnitude, we need t o be 

sure t h a t we can, i n f a c t , implement i t and c a r r y i t out. 

Q. What i s the s t a t u s of your working i n t e r e s t 

owners' p a r t i c i p a t i o n and cooperation i n the p r o j e c t ? 

A. We have issued an a u t h o r i t y f o r expenditure t o 

our working i n t e r e s t owners. As of l a s t week, 2 0 out of 

the 60 working i n t e r e s t owners had voted t h e i r approval f o r 

the p r o j e c t , we had not received any negative or nay votes 

from any o f our working i n t e r e s t owners. 

At t h i s p o i n t we do not have a s u f f i c i e n t working 

i n t e r e s t t o approve the p r o j e c t , however, we have been i n 
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steady communication and have been p a r t i c i p a t i n g i n the 

review of the p r o j e c t w i t h our p r i n c i p a l working i n t e r e s t 

owners, and they've i n d i c a t e d t o us t h a t they i n t e n d t o 

approve the p r o j e c t . 

One of them, i t ' s very important t o them t h a t we 

r e c e i v e D i v i s i o n approval before they want t o approve the 

p r o j e c t . 

Q. Who are your major working i n t e r e s t owner 

p a r t n e r s by percentage? 

A. Chevron, which has a l i t t l e over 18 percent of 

the u n i t , Texaco which has a l i t t l e over 17 percent of the 

u n i t , and Exxon Mobil which has around 14 percent of the 

working i n t e r e s t i n the u n i t . 

Q. Let's t u r n t o the l a s t item i n which you request 

D i v i s i o n a c t i o n . I d e n t i f y and describe what you're asking. 

A. We request t h a t the D i v i s i o n q u a l i f y the p r o j e c t 

f o r t he recovered t a x r a t e under the Enhanced O i l Recovery 

Act. 

Q. At t h i s time, Mr. F a l l s , I ' d l i k e you t o a s s i s t 

me i n c o r r e c t i n g something t h a t was f i l e d i n the 

A p p l i c a t i o n . One of the items — I t h i n k i t was paragraph 

5 i n the o r i g i n a l A p p l i c a t i o n — attempted t o s e t f o r t h 

what the volumes of production were i n a s s o c i a t i o n w i t h 

primary, secondary and then now t h i s , i f you w i l l , t e r t i a r y 

p r o j e c t t h a t involves C02. I t h i n k you've advised me t h a t 
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t h e r e ' s a way t o describe t h i s more c l e a r l y than I've done 

so i n the A p p l i c a t i o n . 

Would you take a moment and j u s t r e s t a t e t h i s f o r 

us? 

A. Yes, e v i d e n t l y i n d r a f t i n g t h i s we got — 

confused some of the f i e l d p roduction data w i t h the North 

Hobbs data, so I would l i k e t o set the record s t r a i g h t . 

We're t a l k i n g about the l e t t e r dated August 15th, 2 001, 

from Thomas K e l l a h i n t o — addressed g i v i n g n o t i c e of t h i s 

hearing, and the attached A p p l i c a t i o n . On page 2 of t h a t 

A p p l i c a t i o n , item 5, what I would l i k e t o do i s j u s t s t a t e 

the amended paragraph i n i t s e n t i r e t y as opposed t o t r y i n g 

t o c o r r e c t what's th e r e . 

Q. Please do so. 

A. That paragraph should read, "per u n i t o i l 

recovery from the u n i t was 160 m i l l i o n b a r r e l s of o i l . 

Under the c u r r e n t secondary recovery p r o j e c t , u l t i m a t e o i l 

recovery i s estimated t o be 275 m i l l i o n b a r r e l s of o i l . 

T o t a l o i l p r o d u c t i o n from the u n i t as of January, 2 001, has 

been 231 m i l l i o n b a r r e l s of o i l . " 

Q. And then i f the p r o j e c t i s approved, your 

f o r e c a s t f o r the incremental a d d i t i o n a l o i l a t t r i b u t e d t o 

the C02 p r o j e c t i s the 76 m i l l i o n b a r r e l s ? 

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

Q. Let's t u r n t o a d i f f e r e n t t o p i c now. That 
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completes the request l i s t . 

Let's look a t a general concept of how OXY has 

analyzed and believes the r e s e r v o i r t o e x i s t i n a 

s t r u c t u r a l r e l a t i o n s h i p . Do you have a d i s p l a y t h a t shows 

what you have concluded t o be a s t r u c t u r a l p i c t u r e ? 

A. Yes, E x h i b i t 7 shows the s t r u c t u r e of the Hobbs 

Grayburg-San Andres Pool r e s e r v o i r . 

Q. Let's take a moment now, before we t a l k about 

E x h i b i t 7, and show the Examiner how E x h i b i t 7 f i t s t o 

E x h i b i t 3, which i s the u n i t boundary map. 

A. C e r t a i n l y . The p r o j e c t area i n E x h i b i t 3 

b a s i c a l l y covers the m a j o r i t y of the c r e s t o f the 

s t r u c t u r e , and the p o i n t of reference on the E x h i b i t 7 i s 

t h e dark blue v e r t i c a l / h o r i z o n t a l l i n e which represents the 

Township 18/19 d i v i d i n g l i n e and the Range 37/38 d i v i d i n g 

l i n e . 

Q. I f we look a t t h a t p o i n t of i n t e r s e c t i o n of the 

townships on E x h i b i t 7, help us f i n d t h a t same p o i n t on 

E x h i b i t 3. 

A. C e r t a i n l y . May I show you on the l a r g e map? 

That would be located r i g h t here, so the c r e s t of the 

s t r u c t u r e i s b a s i c a l l y what i s proposed f o r the C02 f l o o d 

p r o j e c t . 

Q. So on E x h i b i t 3 he can f i n d the coding t h a t 

i n t e r s e c t s the f o u r townships a t t h a t p o i n t , overlay the 
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s t r u c t u r e map — I t ' s not on the same scale obvi o u s l y , but 

you can make a general comparison as t o where the Hobbs 

Pool s t r u c t u r e is? 

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

Q. Now, the North Hobbs U n i t t h a t you're o p e r a t i n g 

i s not the e n t i r e San Andres s t r u c t u r e , i s i t ? 

A. No. 

Q. There's a c o l o r code on E x h i b i t 7. Exp l a i n the 

c o l o r code. 

A. Okay. F i r s t of a l l , the t h i n n e r black l i n e s 

denote the contours of the s t r u c t u r e mapped t o the top of 

the San Andres. So you see them labeled , t he f i r s t one, 

the shallowest contour, minus 400 f e e t subsea. Then we 

have a contour a t minus 500 f e e t subsea, one a t minus 600 

f e e t subsea, and one a t minus 700 subsea. 

The other colored l i n e s t h a t are bolder, f i r s t of 

a l l , t h e g a s - o i l contact, o r i g i n a l g a s - o i l contact a t 

discovery, i s shown by the dark bold red l i n e , which was 

loc a t e d a t minus 3 65 f e e t subsea. There's c u r r e n t l y not a 

gas cap i n the San Andres, because supplemental operations, 

secondary operations have b a s i c a l l y f i l l e d t h a t gas cap up 

w i t h water. But o r i g i n a l l y i t was present. 

The green l i n e denotes the producing o i l - w a t e r 

c o n t a c t , which was the depth a t which water — i n the 

hydrocarbon accumulation, water was f i r s t encountered. 
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That was a t minus 63 5 subsea depth. 

And f i n a l l y , the blue contour shows what's 

r e f e r r e d t o as a f r e e water l e v e l , which i s a t minus 735 

f e e t , which i s the depth at which t h e r e i s no more moveable 

o i l . 

Q. Do you have a d i s p l a y t h a t i l l u s t r a t e s the 

geology of the u n i t i n a c r o s s - s e c t i o n a l perspective? 

A. Yes, t h a t would be E x h i b i t 8. 

Q. Let's t u r n t o t h a t e x h i b i t . F i r s t of a l l , l e t ' s 

s t a r t — Ignore f o r a moment the wellbore data. Let's 

s t a r t w i t h the l e f t scale i n a v e r t i c a l sense. S t a r t i n g a t 

t h e t o p , go down and give us a geologic summary. 

A. Well, t h i s i s meant t o i l l u s t r a t e the t y p i c a l 

geology encountered i n the Hobbs Grayburg-San Andres Pool. 

Beginning a t the top of the pool i s the Grayburg for m a t i o n . 

And I might add, a l l of these sediments were deposited — 

or c o n s i s t of dolomite or d o l o m i t i c s i l t s t o n e s t h a t were 

deposited i n a shallow carbonate-shelf environment, and we 

see a l l the d e p o s i t i o n a l f a c i e s and the f i e l d associated 

w i t h t h a t environment, the shallow s u b t i d a l s h e l f , the 

beach, the t i d a l f l a t , t i d a l channels and the l i k e . 

The Grayburg co n s i s t s of a d o l o m i t i c s i l t s t o n e . 

The t o p 200 f e e t of the i n t e r v a l are f i l l e d w i t h a l o t of 

a n h y d r i t e c l a y and quartz, and so the p o r o s i t y and 

p e r m e a b i l i t y i s nonexistent. There's b a s i c a l l y no porous 
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and permeable zones a t the top of the Grayburg. 

The bottom hundred f e e t or so i s c a l l e d the basal 

Grayburg, and here the a n h y d r i t i c content of the rock has 

diminished t o where there i s some p o r o s i t y , about 10- t o 

12-percent p o r o s i t y . But because i t ' s b a s i c a l l y s i l t s t o n e 

the p e r m e a b i l i t y i s q u i t e low, 2 m i l l i d a r c i e s . 

Next t o the sequence i s — a t the top of the San 

Andres, i s a very t i g h t , dense d o l o m i t i c cap which forms a 

seal between the accumulations i n the San Andres and the 

accumulation i n the Grayburg. And I might add, the 

Grayburg i t s e l f forms the t o t a l seal f o r the t o t a l 

hydrocarbon accumulation i n the Hobbs Grayburg-San Andres 

Pool. 

Q. A l l r i g h t , Mr. F a l l s , please continue. 

A. The San Andres zone has been subdivided i n t o 

t h r e e major i n t e r v a l s . The shallowest i n t e r v a l , r e f e r r e d 

t o as Zone 1, i s the most porous and permeable member. 

I t ' s b a s i c a l l y an e x t e n s i v e l y d o l o m i t i z e d c o l l o i d a l and 

o o l i t i c deposited carbonate. I t has about an 18-percent 

p o r o s i t y and averages 90 m i l l i d a r c i e s of p e r m e a b i l i t y , so 

i t ' s q u i t e permeable rock. 

Below t h a t i n some areas of the f i e l d , although 

by no means i s i t extensive across the f i e l d , i s a shaly 

s t r e a k t h a t separates Zone 1 from Zone 2. And where i t ' s 

present i n the f i e l d , t h i s shaly streak has been a good 
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b a r r i e r t o flow of hydrocarbons. The Zone 2 porosity and 

permeability i s about 15-percent porosity and about 15 

m i l l i d a r c i e s permeability. 

Below Zone l and 2 i s a clay/sand f i e l d member, 

which i s referred t o as the "sandy break", and the Zone 3 

San Andres below that has about a 15-percent porosity and a 

12-millidarcy permeability. We show below t h a t , of course, 

the producing oil-water contact and, even fa r t h e r below 

t h a t , the free-water l e v e l . 

Q. Before we do the horizontal scale and t a l k about 

the development and the status of the project, i d e n t i f y f o r 

me now what v e r t i c a l l i m i t s you're seeking i n j e c t i o n 

a u t h o r i t y f o r from Mr. Catanach by his action i n t h i s case. 

A. We're seeking authority from the u n i t i z e d 

i n t e r v a l , which runs from the top of the Grayburg down to 

4500 feet , which i s no change over the current authorized 

i n t e r v a l . 

Q. That continues your current approvals as to 

allowing the operator the f l e x i b i l i t y and the i n t e r n a l 

choice as to which i f any of those are flooded and how? 

A. Yes, s i r . 

Q. And y o u ' r e s e e k i n g no change i n t h a t ? 

A. No, we're not. 

Q. Let's s t a r t , then, on the l e f t side and have you 

walk us through a summary of how development has taken 
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place i n the North Hobbs U n i t . 

A. Okay. Well, the f i e l d was discovered i n 192 8, 

and d u r i n g e a r l y stages of primary development the p r a c t i c e 

t y p i c a l l y was t o d r i l l a w e l l t o the bottom of the most 

pr o d u c t i v e zone, so the bottom of the Zone 1-2 i n t e r v a l , 

j u s t above the sandy break, and case the w e l l down t o 

around the top of the basal Grayburg and then produce the 

w e l l open hole. 

I n l a t e r stages of primary development, as the 

Zone 1 and Zone 2 became depleted, the p r a c t i c e was t o 

deepen the w e l l s down through Zone 3 t o the producing 

o i l / w a t e r contact and set a l i n e r i n the 7-inch casing and 

then complete the w e l l i n Zone 3 t o gain the s o l u t i o n gas 

d r i v e recovery from Zone 3. 

As Zone 3 began t o become depleted, the operators 

i n the area saw the b e n e f i t s of going t o a pressure 

maintenance p r o j e c t and so made a p p l i c a t i o n t o the D i v i s i o n 

t o have a pressure maintenance p r o j e c t a t North Hobbs, and 

i n 1979 was granted an order approving water i n j e c t i o n i n 

the u n i t . 

The w a t e r f l o o d t h a t was done was a w a t e r f l o o d of, 

f o r t h e most p a r t , Zone 3. And t h e reason f o r t h a t was 

because Zone 1 was connected downdip t o an a c t i v e a q u i f e r . 

And so d u r i n g the primary recovery p e r i o d , t h i s n a t u r a l 

water d r i v e e f f e c t i v e l y d i d a n a t u r a l w a t e r f l o o d of Zone 1. 
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And so as the w a t e r f l o o d has been implemented since 1979, 

the f l o o d has been of mostly Zone 3. But i n some areas of 

the f i e l d where I mentioned t h a t we have the shaly s t r e a k 

s e p a r a t i n g Zone 1 and 2, i t has also undergone w a t e r f l o o d 

where there's reserves there t o be recovered. 

Now, i n the proposed f l o o d , we would propose 

f l o o d i n g both the Zone 1 and 2 and Zone 3 i n t e r v a l s by 

a c t u a l l y conducting two floods c o n c u r r e n t l y . And the 

reason f o r needing t o f l o o d both zones but not commingle 

i n j e c t i o n i s because of the d i s p a r i t y i n r e s e r v o i r 

p r o p e r t i e s between the zones. I f we were t o f l o o d t h i s as 

an e n t i r e package, we would not achieve very good v e r t i c a l 

sweep e f f i c i e n c y of the i n t e r v a l . And so we w i l l be 

conducting separate f l o o d s of the two zones, a 40-acre 

f i v e s p o t c o n t a i n i n g the c u r r e n t w a t e r f l o o d l a y o u t i n Zone 

3, and then f l o o d i n g Zone 1 and 2 a t a wider spacing 

because of the much higher p r o d u c t i v i t y , much higher 

r e s e r v o i r q u a l i t y rock, f l o o d i n g t h a t on 160 acres w i t h the 

ninespot, as i s i l l u s t r a t e d i n the diagram. 

Q. The 1979 order t h a t the D i v i s i o n issued, I 

b e l i e v e , i s Order Number 6199? 

A. Yes. 

Q. Are you f a m i l i a r w i t h t h a t order? 

A. Yes. 

Q. The c u r r e n t request involves a s u b s t a n t i a l change 
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i n o p e r a t i o n and technology so t h a t you can now have 

approval t o u t i l i z e carbon dioxide? 

A. Yes. 

Q. That's the concept, r i g h t ? 

A. Yes. 

Q. Take a moment, and l e t ' s t a l k about the f l o o d 

p a t t e r n s p e c i f i c a l l y t h a t ' s shown on here. Summarize t h a t 

f o r us. 

Q. Okay, up a t the top of the diagram i t simply j u s t 

i l l u s t r a t e s the f l o o d p a t t e r n t h a t was used d u r i n g the 

v a r i o u s stages of development. We ended up w i t h about a 

25-acre w e l l spacing under primary, somewhat an i r r e g u l a r 

w e l l spacing, but about averaging 2 5 acres. 

The w a t e r f l o o d of Zone 2 and 3 i s o c c u r r i n g on a 

4 0-acre f i v e s p o t , which i s i l l u s t r a t e d about t h e r e on the 

e x h i b i t , and i n the case of the C02 f l o o d , we would take 

the c u r r e n t water i n j e c t o r of Zone 3 and convert i t i n t o a 

C0 2-and-water or produced gas-and-water i n j e c t o r . And 

using the e x i s t i n g w e l l penetrations i n the f i e l d , we would 

on top of t h a t have a 160-acre ninespot f o r f l o o d i n g Zone 1 

and 2. 

Q. A l l r i g h t , s i r . Do you have a t a b u l a t i o n or a 

sheet t h a t summarizes the basic r e s e r v o i r data t h a t was 

u t i l i z e d and a v a i l a b l e t o you, as we begin t o analyze the 

f e a s i b i l i t y of the p r o j e c t and go on t o develop the 
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methodology f o r determining the o p p o r t u n i t y t o produce an 

a d d i t i o n a l 76 m i l l i o n b a r r e l s of o i l ? 

A. Yes, E x h i b i t 9 summarizes the p e r t i n e n t r e s e r v o i r 

data f o r t he Hobbs f i e l d . 

Q. A l l r i g h t , l e t ' s t u r n past t h a t and l e t ' s go i n t o 

having you giv e us an i l l u s t r a t i o n about the d e t a i l s f o r 

the carbon d i o x i d e Phase I implementation, and i f y o u ' l l 

s t a r t w i t h the f i r s t of three areas — t h a t would be up i n 

the t op l e f t w i t h "Well Work" — what are you d e s c r i b i n g 

here? 

A. Okay, E x h i b i t 10 i s meant t o summarize the 

a c t i v i t i e s t h a t w i l l go on i n order t o implement a C02 

f l o o d i n the North Hobbs U n i t . F i r s t of a l l , w e ' l l be 

needing t o do some w e l l work i n order t o c o n f i g u r e the 

p a t t e r n s , t o get them r i g h t f o r implementing the C02 f l o o d . 

This w i l l i n v o l v e d r i l l i n g some new w e l l s a t l o c a t i o n s t h a t 

we would need t o complete the p a t t e r n s , sum t o t a l of around 

60 new w e l l s over the l i f e t i m e of the p r o j e c t 

imp1ementat i o n . 

We w i l l be r e q u i r e d t o r e a c t i v a t e about 30 

c u r r e n t l y t e m p o r a r i l y abandoned w e l l s i n order t o , again, 

f i l l out the desir e d C0 2-flood p a t t e r n s . We'll also need 

t o convert the f u n c t i o n of some w e l l s . Wells t h a t are 

c u r r e n t l y producers, we w i l l need t o make them i n j e c t o r s 

and vice-versa. And w e ' l l also need t o be opening up Zone 
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1 pay, which was b a s i c a l l y , you know, scabbed o f f or 

plugged back a t the time t h a t the i n i t i a l w a t e r f l o o d was 

implemented. 

So the upper l e f t - h a n d p o r t i o n of E x h i b i t 10 k i n d 

of summarizes the w e l l work associated w i t h the p r o j e c t . 

Q. Would you look a t the bottom h a l f of the d i s p l a y 

and describe f o r us what OXY recommends t o be the 

i l l u s t r a t i o n of f a c i l i t i e s necessary t o implement the 

flood? 

A. Yes, t h i s i s a s i m p l i f i e d b l o c k - f l o w diagram of 

the f a c i l i t y l a y o u t f o r the proposed f l o o d . To c a r r y out 

the f l o o d we w i l l need t o b r i n g i n a supply of C02. We 

w i l l b u i l d a l a t e r a l t h a t w i l l supply C02 from the e x i s t i n g 

C0 2 supply p i p e l i n e i n f r a s t r u c t u r e i n the Permian Basin 

over t o the Hobbs f i e l d . 

And so walking through t h i s bottom p o r t i o n of 

E x h i b i t 10 from the upper l e f t , we w i l l b r i n g i n the C02 

supply i n t o an i n j e c t o r and introduce i t i n t o the 

r e s e r v o i r . 

The produced o i l , gas and water w i l l be c o l l e c t e d 

through a brand-new gathering system designed and 

const r u c t e d of the appropriate m a t e r i a l s t o handle the 

produced f l u i d s and c o l l e c t a t a w e l l t e s t s a t e l l i t e where 

the o i l and water w i l l be separated from the gas. 

The o i l and water w i l l go through a new f l o w l i n e 
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system t o a tank battery and water i n j e c t i o n s t a t i o n . We 

w i l l use the ex i s t i n g tank battery of water i n j e c t i o n 

stations, but because of the increase i n the volumes of 

f l u i d produced as a r e s u l t of t h i s project w e ' l l actually 

have t o b u i l d one new battery and water i n j e c t i o n s t a t i o n . 

So you see the color scheme here, the gray 

indicates what i s — the system that w e ' l l need t o modify 

i n implementing the flood, and the yellow denotes a new 

system that we'll need t o b u i l d from scratch, and so that 

one i s shown as both colors because we'll both be using 

e x i s t i n g f a c i l i t i e s as well as building a r e p l i c a of the 

ex i s t i n g f a c i l i t i e s f o r the tank battery and water 

i n j e c t i o n . 

And the water, of course, then goes t o i n j e c t i o n 

wells f o r i n j e c t i o n back i n the project, and the o i l goes 

to sales. 

I might add that t h i s project i s s e l f - s u f f i c i e n t 

i n terms of water. We do not require any freshwater makeup 

or makeup from other areas, nor do we require disposal of 

produced water from the project. 

Q. Are you currently u t i l i z i n g any fresh water? 

A. No, we're n o t . 

Q. And the plan i s not to u t i l i z e fresh water? 

A. No, we w i l l not. 

Q. A l l r i g h t , s i r . Please continue. 
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A. The gas from the s a t e l l i t e w i l l go t o a 

dehydration and compression u n i t which w i l l remove the 

water from the gas and then recompress i t up t o be 

r e i n j e c t e d w i t h i n the gas r e i n j e c t i o n area of the p r o j e c t . 

Q. Let's go t o the t h i r d p o r t i o n , which i s i n the 

upper r i g h t corner, and t a l k about some of the design 

components of the p r o j e c t . 

A. Okay f i r s t of a l l , we have made s a f e t y our top 

p r i o r i t y i n designing t h i s p r o j e c t . As I mentioned 

e a r l i e r , one step we've taken t o f u r t h e r reduce r i s k i s t o 

segregate the p r o j e c t area i n t o C02 — p i p e l i n e C02 gas 

i n j e c t i o n area, which i s close r t o the populated areas, and 

r e i n j e c t i n g produced gas only i n the most remote areas of 

the u n i t . 

I n a d d i t i o n , as a subsequent witness, Mr. 

S t a r r e t t w i l l be prepared t o t e s t i f y the d e t a i l s o f , we've 

b u i l t i n t o t he p r o j e c t the appropriate design and r i s k 

r e d u c t i o n measures and have set up o p e r a t i o n a l p r a c t i c e s t o 

operate the f l o o d i n a safe manner. 

Q. I s the r e a cost component d i r e c t l y a t t r i b u t e d t o 

the s a f e t y plan? 

A. Yes, there i s . 

Q. And do you have an approximate number t o share 

w i t h the Examiner? 

A. I t ' s around $4 m i l l i o n . 
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Q. Talk about the p r o j e c t i n terms of phasing i t i n 

over a given number of months or years. 

A. Yeah, the p r o j e c t needs t o be phased i n over 10 

years. That's t o f i r s t of a l l l e v e l - l o a d C02 purchases as 

w e l l as the f a c i l i t i e s , and also because we have t o w a i t 

f o r gas t o be produced from the g a s - i n j e c t i o n area i n order 

t o put on the p a t t e r n s t h a t e x i s t i n the gas — produced 

gas r e i n j e c t i o n area. 

I also might note t h a t around t h i s p r o j e c t area 

the c u r r e n t w a t e r f l o o d w i l l continue. And so we w i l l not 

be changing the operation i n the other areas, u n i t s t h a t 

are o u t s i d e the boundaries of the proposed Phase I C02 

p r o j e c t area. 

Q. Let me d i r e c t your a t t e n t i o n , Mr. F a l l s , t o the 

e x h i b i t t h a t i l l u s t r a t e s the design l i m i t a t i o n s or 

c o n s t r a i n t s t h a t you were d e a l i n g w i t h when you began t o 

analyze and decide i f t h i s p r o j e c t was f e a s i b l e . 

A. Okay, E x h i b i t 11 summarizes the major design 

premises or what — the major t h i n g s t h a t form the 

framework or f a b r i c f o r the C0 2-flood design. 

F i r s t of a l l , we are asking f o r permission t o 

r e i n j e c t produced gas. As I mentioned p r e v i o u s l y we looked 

a t some other a l t e r n a t i v e s , but they were not found t o be 

economically v i a b l e . 

Secondly, the f l o o d i s designed around a C02 
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purchase r a t e of 110 m i l l i o n cubic f e e t per day, which i s 

l i m i t e d by the e x i s t i n g C0 2-supply i n f r a s t r u c t u r e i n the 

area. 

As also mentioned p r e v i o u s l y , we have designed 

the f l o o d t o separate the f l o o d of the two major San Andres 

i n t e r v a l s i n order t o get adequate v e r t i c a l sweep 

e f f i c i e n c y f o r the p r o j e c t . 

And f i n a l l y , we have been d r i v e n by a need t o 

maximize the use of e x i s t i n g wellbores. The p r o j e c t has a 

hard time bearing, you know, d r i l l i n g a l l brand new w e l l s , 

so we must use e x i s t i n g wellbores. 

Because of the e x i s t i n g w e l l c o n s t r u c t i o n , we're 

l i m i t e d t o t u b i n g s i z e of about 3 1/2 inches. And t h i s has 

a r o l e i n the p r o j e c t because i n order t o process the 

r e s e r v o i r s a t the desired or needed r a t e s we need t o put 

q u i t e l a r g e volumes down t h i s 3-1/2 t u b i n g , which 

introduces the f r i c t i o n a l pressure loss t h a t ' s the 

m o t i v a t i o n behind us requesting a d d i t i o n a l surface 

i n j e c t i o n pressure t o be able t o accommodate t h a t . 

Q. What engineering method d i d you u t i l i z e i n order 

t o come t o the conclusion t h a t there was an o p p o r t u n i t y t o 

produce 7 6 m i l l i o n b a r r e l s o f a d d i t i o n a l o i l ? 

A. The backbone of our a n a l y s i s i s a comprehensive 

r e s e r v o i r s i m u l a t i o n model, which i s summarized i n the next 

two e x h i b i t s . 
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Q. Let's t u r n t o E x h i b i t Number 12, and before you 

describe t h a t , l e t ask you a couple of questions. Examiner 

Catanach has seen a number of modeling s i m u l a t i o n 

p r e s e n t a t i o n s . Rank f o r him, i f you w i l l , t he l e v e l of 

s o p h i s t i c a t i o n t h a t was used by OXY i n order t o simulate 

what we b e l i e v e t o be the r e s e r v o i r and then how we 

f o r e c a s t recovery. 

A. Well, we've t r i e d t o b r i n g t o bear the w o r l d -

c l a s s and highest l e v e l of s o p h i s t i c a t i o n i n designing t h i s 

f l o o d . We r e c e n t l y were p r i v i l e g e d t o have an e x t e r n a l 

p a r t y come i n and review our work and c l a s s i f y t h i s work as 

being, you know, world c l a s s . 

Q. What type of model are you using here? 

A. Okay, we began — We a c t u a l l y b u i l t two models 

f o r — t o describe the Hobbs f i e l d . The f i r s t model was 

one of the w a t e r f l o o d , because we needed t o make sure we 

understood the r e s e r v o i r c h a r a c t e r i z a t i o n and the response 

of the f i e l d t o water i n j e c t i o n before going on t o design 

t h e C0 2 f l o o d . 

Q. You've c a l l e d t h i s the f u l l f i e l d model? 

A. Yes, I have. 

Q. I d e n t i f y and describe f o r us, u t i l i z i n g E x h i b i t 

12, what you've done and what you've concluded. 

A. Occidental Permian being the operator of both the 

North and South Hobbs Units has the o p p o r t u n i t y t o b u i l d a 
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comprehensive i n t e g r a t e d model f o r the e n t i r e Hobbs 

Grayburg-San Andres Pool. And so the f u l l f i e l d model 

b a s i c a l l y represents the s i m u l a t i o n model t h a t was b u i l t t o 

i n c o r p o r a t e the fundamental r e s e r v o i r c h a r a c t e r i z a t i o n 

data, as w e l l as the i n j e c t i o n and p r o d u c t i o n h i s t o r y over 

the l i f e t i m e of production from the f i e l d , and be able t o 

history-match t h a t . 

We used a s i m u l a t i o n w i t h 12 0,000 g r i d blocks t o 

d i s c r e t i z e or break up the s p a t i a l r e l a t i o n s h i p of the 

geology and petrophysics i n the f i e l d . 

So the top panel shows the s t r u c t u r e and 

p e r m e a b i l i t y t h a t was i n the model, w i t h the s t r u c t u r e 

being shown, obviously, by the layout of the g r i d blocks. 

And the p e r m e a b i l i t y , going from the cool c o l o r s would be 

t h e lowest p e r m e a b i l i t y , down say 1 m i l l i d a r c y i n the top 

of the Grayburg, and the warmer c o l o r s being higher 

p e r m e a b i l i t y , g e t t i n g up i n some la y e r s up t o 200 

m i l l i d a r c i e s i n Zone 1 of the San Andres. 

The bottom panel — 

Q. The top p o r t i o n of the d i s p l a y , then, represents 

the i n p u t of a l l the data you have a v a i l a b l e , and you now 

have what you b e l i e v e t o be an accurate geologic and 

r e s e r v o i r d e p i c t i o n of the r e s e r v o i r ? 

A. Yes, the g e o l o g i s t and p e t r o p h y s i c a l d e s c r i p t i o n 

was used d i r e c t l y i n the model w i t h o u t manipulation or 
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m o d i f i c a t i o n . 

Q. The next sequence i s then t o run the model and 

t r y t o match c e r t a i n c h a r a c t e r i s t i c s of the r e s e r v o i r , 

r i g h t ? 

A. Uh-huh. 

Q. What d i d you match? 

A. We matched the o i l , gas and water p r o d u c t i o n over 

time from the e n t i r e f i e l d , and t h a t ' s what's represented 

i n the bottom panel of E x h i b i t 12. 

Q. Describe f o r us how we read and understand t h a t . 

A. Okay, the graph shows over time the a c t u a l gas, 

water and o i l production by the symbols, the gas being the 

s o l i d - f i l l e d black symbols, the water being the diamond — 

b l u e - f i l l e d diamonds, and the o i l being the green s o l i d 

c i r c l e s . And the s i m u l a t i o n shows the model h i s t o r y match 

of t h a t a c t u a l data. And t h i s i s a very good h i s t o r y 

match, as judged by those t h a t are schooled i n the a r t . 

Q. Okay, what then d i d you do? 

A. Okay, having t h i s f u l l f i e l d model and the 

degree, q u a l i t y of h i s t o r y match t h a t we had, we f e l t t h a t 

we had an adequate understanding of the r e s e r v o i r i n order 

t o form the basis f o r a C0 2-flood design. 

Q. Did you have t o manipulate any of the parameters 

of the f u l l - f i e l d model i n order t o achieve t h i s q u a l i t y of 

match? 
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A. F o r t u n a t e l y , not very much. That's because since 

OXY operates so many p r o j e c t s and f i e l d s around the Permian 

Basin, we have a good handle on the basic i n p u t s f o r 

o b t a i n i n g a h i s t o r y match, l i k e r e l a t i v e p e r m e a b i l i t y 

curves and the PVT d e s c r i p t i o n , e t cetera, and those were 

used as we've used them elsewhere i n t h i s model. 

The p r i n c i p a l t u n i n g parameter, i f you w i l l , i n 

o b t a i n i n g the h i s t o r y match was the completion i n t e r v a l . 

That i s the depth t o which — and i n t e r v a l s i n which w e l l s 

were completed over time. That was the p r i n c i p a l mechanism 

used t o o b t a i n the h i s t o r y match. 

Q. Give us the t r a n s i t i o n from the f u l l f i e l d model 

now t o the s i m u l a t i o n f o r the C02 f l o o d . 

A. Okay. Important i n c a p t u r i n g the response and 

performance of the C02 f l o o d i s understanding how the C02 

w i l l go i n t o the various l a y e r s . And so i t r e q u i r e s a much 

f i n e r d i s c r e t i z a t i o n of the v e r t i c a l d i r e c t i o n than a 

w a t e r f l o o d . 

Given t h a t i n order t o o b t a i n the degree of 

d e f i n i t i o n of the v e r t i c a l s t r a t a there we would be unable 

t o model the C02 f l o o d using the f u l l - f i e l d model, so we 

went t o a proven approach, which i s i l l u s t r a t e d on E x h i b i t 

13, which shows the approach we took i n a c t u a l l y modeling 

and designing the C02 f l o o d f o r North Hobbs. 

Q. Why d i d you c a l l i t a proven approach? 
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A. Because i n the other 16 f l o o d s t h a t we've 

operated we've used t h a t w i t h success i n p r o j e c t i n g the 

performance of C02 f l o o d s . 

Q. Summarize t h i s E x h i b i t 13 f o r us, then. 

A. Okay, we r e f e r t o i t as a prototype s i m u l a t i o n 

approach where we represent an element of symmetry w i t h i n 

t h e e x i s t i n g or intended p a t t e r n of the f l o o d , so t h a t ' s 

i l l u s t r a t e d here on the upper l e f t - h a n d p o r t i o n of the 

diagram where we subdivide the p a t t e r n i n t o a q u a r t e r 

element of symmetry and develop a pro t o t y p e s i m u l a t i o n 

model. 

As y o u ' l l note, t h a t ' s shown by the colo r e d 

diagram i n the middle where we show the q u a r t e r element, 

ninespot or f i v e s p o t element symmetry. And you see t h a t 

we've b u i l t a l o t more v e r t i c a l l a y e r s , 50 v e r t i c a l l a y e r s 

i n s t e a d of the 14 i n the f u l l f i e l d model. Because of the 

smaller area ex t e n t , though, the number of g r i d blocks i n 

the p r o t o t y p e s i m u l a t i o n model i s low enough t h a t the model 

i s t r a c t a b l e and can be run t o p r o j e c t v a r i o u s f l o o d 

o p t i o n s and then evaluate them. 

An i n p u t t o the model i s geologic and 

p e t r o p h y s i c a l c h a r a c t e r i z a t i o n as determined, p r i n c i p a l l y 

by w e l l logs but also core, and a number of 

c h a r a c t e r i z a t i o n data t h a t we have a v a i l a b l e t o us. 

The prototype s i m u l a t i o n model has been used t o 
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develop a dimensionless i n j e c t i o n p r o d u c t i o n f u n c t i o n s , 

which form the basis and inputs t o a s c a l i n g and scheduling 

a l g o r i t h m t h a t b a s i c a l l y a p p l i e s these element of 

symmetries and adds them together t o b u i l d up the f u l l 

f i e l d or f u l l p r o j e c t area i n j e c t i o n p r o d u c t i o n f u n c t i o n s . 

Q. Do you c a l i b r a t e or history-match t h i s type of 

model as you d i d w i t h the f u l l - f i e l d model? 

A. Yes, t y p i c a l l y the prototype s i m u l a t i o n model 

w i l l a c t u a l l y be run i t s e l f on the w a t e r f l o o d performance 

data and c a l i b r a t e d t h a t way. 

Q. At t h i s p o i n t i n time, have you c onstructed the 

model i n such a way and have i t prepared t h a t i t can now 

f o r e c a s t f o r you what would be the e f f e c t i f you commence 

C0 2 i n j e c t i o n ? 

A. Yes, t h a t ' s been our experience. 

Q. Do you have an i l l u s t r a t i o n t h a t f o r e c a s t s f o r 

you what you b e l i e v e w i l l be the performance of the u n i t 

under Phase I C02 development? 

A. Yes, t h a t would be E x h i b i t 14. 

Q. Let's look a t t h a t . 

A. This e x h i b i t shows the f o r e c a s t of o i l p r o d u c t i o n 

response from the proposed f l o o d i n r e l a t i o n s h i p t o the 

h i s t o r i c a l performance h i s t o r y . 

Again, the s o l i d f i l l e d green symbols denote the 

a c t u a l p r o d u c t i o n h i s t o r y through the primary and then 
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p o s t - u n i t i z a t i o n w a t e r f l o o d periods. And the s o l i d l i n e 

shows the f o r e c a s t . F i r s t of a l l , the f o r e c a s t t h a t i f we 

were t o continue the e x i s t i n g secondary f l o o d operations, 

the w a t e r f l o o d d e c l i n e i s shown beginning i n the year 2 002 

as t h e s o l i d l i n e underneath the cross-hached area. 

The open symbols show the f o r e c a s t f o r the 

proposed C02 f l o o d , and the shaded r e g i o n i n between i s the 

t o t a l volume of o i l expected t o be recovered by the 

p r o j e c t . 

Q. I f the Examiner approves the p r o j e c t f o r the 

recovered t a x o i l r a t e , you w i l l come back a t some f u t u r e 

date and prove t o h i s s a t i s f a c t i o n a p o s i t i v e response t o 

t h a t C02? 

A. (Nods.) 

Q. I s E x h i b i t 14 a d i s p l a y t h a t he could u t i l i z e t o 

know the ba s e l i n e , i f you w i l l ? 

A. Yes, and I b e l i e v e we've t a b u l a t e d those numbers 

also i n the A p p l i c a t i o n . 

Q. A l l r i g h t . So there w i l l be a method t h a t he can 

use t h i s as the baseline t o see what would have happened i f 

you had not u t i l i z e d C02? 

A. Yes. 

Q. And then he can compare i t t o what you present 

f o r a p o s i t i v e response? 

A. Yes. 
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Q. A l l r i g h t , l e t ' s t u r n t o the l a s t d i s p l a y t h a t 

you're p r e s e n t i n g . I d e n t i f y f o r us E x h i b i t 15. 

A. E x h i b i t 15 shows the gas i n j e c t i o n and pr o d u c t i o n 

of t h e proposed p r o j e c t and forms the basis of our request 

t o up t h e GOR f o r the u n i t . 

F i r s t of a l l , t h i s d e p i c t s i n the magenta-colored 

curve w i t h the s o l i d diamonds the C02 purchase r a t e s 

associated w i t h the p r o j e c t . The C02 purchase w i l l be 

about 110 m i l l i o n cubic f e e t per day f o r about f i v e years. 

And then as p a t t e r n s i n the f l o o d reach t h e i r designed s l u g 

s i z e , the C02 purchases w i l l be c u r t a i l e d and f a l l o f f as 

the curve shows. 

The gas produced dur i n g the — by the p r o j e c t i s 

shown by the — i n d i c a t e d by the black l i n e w i t h the 

squares, and i t shows t h a t the p r o j e c t w i l l produce about 

70 m i l l i o n cubic f e e t of produced gas over about e i g h t or 

nine years before i t begins t o d e c l i n e . 

The red curve w i t h the t r i a n g l e s shows the t o t a l 

gas i n j e c t e d i n the p r o j e c t , which i s the sum of those two 

curves. 

Also displayed against the r i g h t - h a n d Y a x i s i s 

the u n i t GOR. We see i t would r i s e , p r e d i c t e d t o r i s e from 

the c u r r e n t 800 standard cubic f e e t per stock tank b a r r e l 

up t o about 5000 standard cubic f e e t per b a r r e l as the C02 

breaks through and i s produced, and t h i s i s the basis f o r 

STEVEN T. 
(505) 

BRENNER, CCR 
989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

45 

our request t o allow up t o a 6000 GOR t o g i v e us some 

margin on these p r o j e c t i o n s . 

Q. I n conclusion, Mr. F a l l s , would you take a moment 

and summarize your opinions, conclusions and 

recommendations f o r Mr. Catanach? 

A. C e r t a i n l y . Mr. Examiner, OXY Permian has 

designed a C02 f l o o d of the North Hobbs U n i t Grayburg-San 

Andres Pool t o s a f e l y p r o t e c t the w e l f a r e of the p u b l i c i n 

implementing a C02 f l o o d w h i l e i n c r e a s i n g the recovery of 

hydrocarbons from the f i e l d . 

We expect there t o be s u b s t a n t i a l b e n e f i t s t o 

accrue by implementing the f l o o d , f i r s t of a l l t o the l o c a l 

economy, as w e l l as the State of New Mexico, and t o c a r r y 

out the p r o j e c t we need your approval of several items 

which are l i s t e d i n E x h i b i t 6. 

We need you t o grant a u t h o r i z a t i o n t o i n j e c t C02 

and produced gas i n t o the p r o j e c t area, i n t o the w e l l s t h a t 

are l i s t e d i n our C-108 A p p l i c a t i o n . 

We need you t o approve increased surface 

i n j e c t i o n pressures t o accommodate our d e n s i t y d i f f e r e n c e s 

and f r i c t i o n a l pressure losses. 

We request t h a t we be granted an increase i n the 

f i e l d w i d e GOR, up t o 6000 standard cubic f e e t per stock 

tank b a r r e l . 

We ask t h a t you give us 18 months t o begin 
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i n j e c t i o n from approval and also grant us an a d m i n i s t r a t i v e 

process t o request extension of t h a t time p e r i o d i f we run 

i n t o c o n s t r u c t i o n delays. 

And then we ask t h a t you q u a l i f y t he p r o j e c t 

under the Enhanced O i l Recovery Act. 

MR. KELLAHIN: Mr. Examiner, t h a t concludes my 

examination of Mr. F a l l s . We move the i n t r o d u c t i o n of the 

e x h i b i t s t h a t he sponsored, which are E x h i b i t s 1 through 

15. 

EXAMINER CATANACH: E x h i b i t s 1 through 15 w i l l be 

admitted as evidence. 

A l o t of i n f o r m a t i o n . 

MR. KELLAHIN: Sir? 

EXAMINER CATANACH: Lots of i n f o r m a t i o n . 

MR. KELLAHIN: I t ' s a b i g p r o j e c t , Mr. Examiner. 

EXAMINER CATANACH: Okay, Mr. F a l l s , I have a few 

questions. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. I n i t i a l l y , as shown on your map, the gas 

i n j e c t i o n area on the right-hand side w i l l be s t r i c t l y C02 

i n j e c t i o n ; i s t h a t c o r r e c t ? 

A. Not j u s t i n i t i a l l y but throughout the l i f e t i m e of 

the p r o j e c t , only C0 2-pipeline gas w i l l be introduced i n 

the gas i n j e c t i o n area. 
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Q. At some p o i n t during the operations do you — 

Well, when the C02 purchase i s reduced, are you s t i l l going 

t o have enough C02 t o i n j e c t i n t o t h a t area? 

A. The C02 purchase w i l l be reduced as the p a t t e r n s 

i n t h a t area reach t h e i r u l t i m a t e designed C02 s l u g s i z e . 

So they w i l l be b a s i c a l l y going on chase water a t the time 

the C02 purchases are being c u r t a i l e d . 

Q. Okay. W i t h i n t h a t area, do you a l t e r n a t e C02 and 

water i n j e c t i o n i n t h a t area? 

A. Yes, I d i d n ' t mention t h a t , but the s l u g — the 

f l o o d i s designed as what's c a l l e d a tapered WAG i n j e c t i o n 

s t r a t e g y , where an i n i t i a l s l u g of C02 i s i n j e c t e d , 

f o l l o w e d by a s l u g of water, and then a l t e r n a t i n g C02 and 

water. But the C02 p o r t i o n s get p r o g r e s s i v e l y smaller, and 

the water i n j e c t i o n p o r t i o n s get p r o g r e s s i v e l y longer u n t i l 

u l t i m a t e l y you chase the e n t i r e s l u g w i t h a water d r i v e . 

Q. So i n i t i a l l y , how long would your C02 i n j e c t i o n 

phase l a s t , i n a given well? 

A. I n a given w e l l , the C02 s l u g s i z e i s envisioned 

u l t i m a t e l y i n Zone 1 t o be 60 percent hydrocarbon pore 

volume. The design throughput f o r Zone 1 and 2 i s 15 

percent hydrocarbon pore volume per year, so w i t h i n s i x t o 

e i g h t years, given t h a t the WAG cycle i s going on, w i l l be 

what the Zone 1-2 i n j e c t o r — how long i t would be 

i n j e c t i n g C02. 
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Zone 3, as I mentioned, has t i g h t e r rock, and so 

the f o r e c a s t throughput r a t e i s only 10 percent hydrocarbon 

pore volume per year, so i t ' s b a s i c a l l y 50 percent longer. 

So i t ' s p r o j e c t e d t o be nine t o twelve years before chase 

water i s introduced. 

Q. Okay, i n the other area, the gas r e i n j e c t i o n 

area, t h a t i s going t o be s t r i c t l y produced gas? 

A. Produced gas and water i n the same WAG s t r a t e g y . 

Q. And t h a t ' s throughout the l i f e of the p r o j e c t ? 

A. Yes. 

Q. What's the percentage of C02 t h a t ' s going t o be 

i n t h a t produced gas? 

A. About 90 percent i s what our model p r o j e c t s , once 

the C02 breaks through. I mean, i t s t a r t s from the c u r r e n t 

15-percent average, but i t b u i l d s very q u i c k l y , e s p e c i a l l y 

from Zone 1-2, which i s a very p r o l i f i c zone. 

Q. So do you envis i o n t h a t area as g e t t i n g t he same 

b e n e f i t s or ne a r l y the same b e n e f i t s as the C 0 2 - i n j e c t i o n 

area? 

A. Yes. The presence of the hydrocarbons does 

d i m i n i s h the displacement e f f i c i e n c y somewhat, but not 

g r e a t l y . 

Q. Okay. Now, i s your p r o j e c t going t o be — the 

C02 i n j e c t i o n going t o be l i m i t e d t o the area t h a t you've 

d e f i n e d on the map there? 
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A. Yes, Phase 1. 

Q. Now, i s there a Phase 2? 

A. We e n v i s i o n i f Phase 1 i s successful, p o t e n t i a l l y 

coming back i n the 2008 time frame and p o t e n t i a l l y 

expanding t o other p o r t i o n s of the u n i t . 

Q. Expanding C02 i n j e c t i o n ? 

A. C02 i n j e c t i o n , yes. 

Q. Let me ask you whether — The C02 i n j e c t i o n , w i l l 

t h a t b e n e f i t the area outside the C 0 2 - i n j e c t i o n area? 

A. For the producing w e l l s t h a t are j u s t adjacent, 

t o some e x t e n t , yes, but not much beyond t h a t as t h e , you 

know, r i n g of producers captures the C 0 2 - i n j e c t i o n 

p r o d u c t i o n . 

Q. Okay. Now, on t h i s p a r t i c u l a r map you don't have 

the i n j e c t i o n p a t t e r n s mapped. I s t h e r e an e x h i b i t t h a t 

has those mapped? 

A. We do not have one prepared, Mr. Examiner, but we 

c e r t a i n l y can provide one f o r you. 

Q. Okay. Now, I guess the H2S i s c u r r e n t l y being 

produced from the San Andres zone? 

A. Yes. 

Q. And i t ' s c u r r e n t l y being processed a t — Where i s 

i t being processed a t c u r r e n t l y ? 

A. At nearby gas p l a n t s . 

Q. And you have examined the p o s s i b i l i t y of 
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c o n t i n u i n g t h a t process and have found i t uneconomic; i s 

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

A. Yes, the e x i s t i n g gas p l a n t s w i t h the technology 

t h a t i s employed cannot accommodate la r g e concentrations of 

C0 2, so the gas produced by t h i s p r o j e c t cannot be 

processed by gas p l a n t . There are some co 2-recovery p l a n t s 

i n the area, however we have i n v e s t i g a t e d the Hobbs gas 

t h e r e and have found t h a t the e x i s t i n g p l a n t s do not have 

s u f f i c i e n t capacity t o handle the Hobbs volume, so i t would 

r e q u i r e s u b s t a n t i a l expansion t o t h a t , and t h a t ' s q u i t e an 

investment t h a t t h i s p r o j e c t cannot bear. 

Q. Now, does the H2S i n the produced gas, does t h a t 

present some problems w i t h the i n j e c t i o n w e l l s or the 

producing w e l l s t h a t you've had t o deal w i t h , or t h a t w e ' l l 

deal with? 

A. I don't know i f you'd c l a s s i f y them problems. 

I t ' s a common p r a c t i c e t o produce H2S and C02 f l o o d s across 

the Permian Basin, and over the 30 years C02 f l o o d s have 

been implemented, the technology and o p e r a t i o n a l procedures 

have been developed t o handle i t i n a safe manner. 

Q. So as f a r as the t u b u l a r s i n the w e l l s , you're 

not going t o — They're not going t o be any d i f f e r e n t than 

what they are now? 

A. Well, the i n j e c t i o n w e l l s w i l l be — the t u b i n g 

w i l l be a c o a t i n g , coated, t h a t w i l l w i t h s t a n d the f l u i d s . 
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And same t h i n g on the gathering system. I mean, i t w i l l be 

a l i n e system t h a t w i l l accommodate the produced f l u i d s , 

and... 

Q. How do you guys deal w i t h the produced gas 

r o y a l t y issues? I'm j u s t curious. I mean, do you pay 

r o y a l t y on the produced gas? 

A. Generally we pay r o y a l t y on gas t h a t ' s s o l d . 

Q. So i f i t ' s r e i n j e c t e d you won't pay any r o y a l t y 

on i t ? 

A. That's c o r r e c t . However, I should add t h a t the 

gas t h a t gets contaminated by t h i s p r o j e c t i n p r o p o r t i o n t o 

t o t a l u n i t gas i s f a i r l y small, because we have gas 

p r o d u c t i o n from the Grayburg c u r r e n t l y t h a t we i n t e n d t o 

keep producing, as w e l l as the gas from the w a t e r f l o o d i n 

non-C0 2-flooded areas of the u n i t . 

And i n f a c t , the way we e n v i s i o n doing t h i s i s , 

you know, as we implement the f l o o d , we w i l l s w i t c h the 

p r o d u c t i o n over t o the new g a t h e r i n g and recompression 

system only as the C02 breaks through. We'll continue t o 

market the gas u n t i l i t goes out of spec f o r the gas p l a n t . 

Q. And t h a t should only be f o r the C 0 2 - i n j e c t e d 

area? 

A. Yes. 

Q. Produced gas from there? 

A. That's r i g h t , the c u r r e n t gas p r o d u c t i o n w i l l 
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continue t o be gathered and sold as i t i s r i g h t now. 

Q. Okay. And do you know i f Roger Anderson i s going 

t o s i g n o f f on anything or approve any k i n d of p l a n t h a t 

you guys have? 

A. The plan has been reviewed w i t h him, and Mr. 

S t a r r e t t i s prepared t o give the d e t a i l s of those 

discussions i n subsequent testimony. 

Q. Okay. A l l r i g h t , you've requested c e r t a i n 

f r a c t u r e — or c e r t a i n i n j e c t i o n pressures, and you've 

t e s t i f i e d t h a t the f r a c t u r e pressure t h a t you've determined 

i n the f i e l d i s approximately 2 600 p . s . i . 

A. That's the minimum of the data t h a t ' s been 

c o l l e c t e d . 

Q. Which i s my next question. What data d i d you use 

t o determine t h a t f r a c t u r e pressure? 

A. These were s t e p - r a t e t e s t s conducted over a 

several-year p e r i o d over the l i f e t i m e of the u n i t , and Mr. 

Foppiano i n h i s testimony w i l l go through the d e t a i l s of 

t h a t . 

Q. Okay. I b e l i e v e you t e s t i f i e d the c u r r e n t GOR of 

the f i e l d i s 3500 t o 1? 

A. That's the l i m i t . 

Q. The l i m i t . 

A. The c u r r e n t GOR, I b e l i e v e , i s around 8 00. I t ' s 

been dropping r e c e n t l y . 
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Q. Okay. Your s i m u l a t i o n shows a GOR t h a t goes up 

t o maybe 5000? 

A. Yes. 

Q. Are you j u s t requesting a l i t t l e leeway above 

t h a t ? 

A. Yes, a 20-percent margin on the p r e d i c t i o n s . 

Q. Now, are you guys seeking w i t h t h i s A p p l i c a t i o n 

t o convert a d d i t i o n a l w e l l s t o i n j e c t i o n a t t h i s time? 

A. Yes, as o u t l i n e d i n the A p p l i c a t i o n , which Mr. 

Foppiano w i l l go over. 

Q. Okay. How many, do you know? 

A. How many conversions t o i n j e c t o r s ? I b e l i e v e I 

had t a b u l a t e d i n one of the e x h i b i t s the number of 

conversions but t h a t ' s both ways, and I don't have t h a t 

number — don't know t h a t number o f f the top of my head. 

Q. Okay. 

A. I can research i t f o r you. 

Q. That's okay. But t h a t ' s through the l i f e of the 

p r o j e c t , r i g h t ? I mean, a l l of these w i l l be converted — 

A. Yeah, the red — the w e l l s t h a t are color-coded 

red denote the proposed i n j e c t o r s f o r the p r o j e c t . There's 

red w e l l s on E x h i b i t 3 t h a t show the proposed i n j e c t o r s . 

Q. Okay. Now, there are e x i s t i n g i n j e c t i o n w e l l s 

w i t h i n t h a t area too — 

A. Yes. 
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Q. — t h a t w i l l be u t i l i z e d as well? 

A. Yes, they w i l l be converted t o C02 i n j e c t i o n , 

converted t o production or, you know, t e m p o r a r i l y 

abandoned, depending on how they're needed i n c a r r y i n g out 

the f l o o d p a t t e r n associated w i t h the C02 f l o o d . 

Q. Okay. You a n t i c i p a t e — I guess under the u n i t 

agreement you need a c e r t a i n percentage of the working 

i n t e r e s t owners t o approve the p r o j e c t ? 

A. Yes. 

Q. And t h a t ' s 75 percent? 

A. S i x t y - f i v e percent. 

Q. S i x t y - f i v e . And you're not t h e r e y e t , but you 

a n t i c i p a t e being there? 

A. That's c o r r e c t . This i s a l a r g e p r o j e c t , and our 

major working i n t e r e s t owners have elaborate review and 

approval processes t h a t they're c u r r e n t l y going through. 

Q. Okay. The Grayburg s e c t i o n i s being produced i n 

the f i e l d , r i g h t ? 

A. Yes. 

Q. That's not i n the whole f i e l d ; i s t h a t i n c e r t a i n 

areas i n the whole f i e l d ? 

A. Well, throughout the f i e l d the Grayburg has been 

produced e i t h e r f o r gas or on the f l a n k s . The o i l column 

i s i n the Grayburg as w e l l . 

Q. Okay. Now, are you going t o C0 2-flood the 
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Grayburg? 

A. No. 

Q. And the reason i s — ? 

A. Well, the Grayburg i s l a r g e l y — o r i g i n a l l y gas 

accumulation, and over a t the f l a n k s of the f i e l d t h e 

richness of the p a t t e r n s i s not s u f f i c i e n t t o j u s t i f y C02-

f l o o d i n g the Grayburg at t h i s p o i n t . Right now our 

i n t e n t i o n i n Phase 1 i s not t o f l o o d the Grayburg w i t h C02 

Q. Okay. Now, t e l l me the i n j e c t i o n i s going t o 

work. I n some w e l l s are you saying t h a t j u s t Zone 3 w i l l 

be flooded, i n some i n j e c t i o n wells? 

A. Yes. 

Q. And i n some i n j e c t i o n w e l l s 1 and 2 w i l l be open 

and not 3? 

A. Correct, we do not in t e n d t o commingle i n j e c t i o n 

between Zone 1 and 2 and Zone 3, so the i n j e c t o r s w i l l be 

dedicated t o e i t h e r Zone 1 and 2, or Zone 3. 

Q. Now, producing w e l l s w i l l be open i n a l l t h r e e 

zones? 

A. Yes, we inte n d t o commingle pro d u c t i o n . 

Q. Okay, and the reason you don't want t o commingle 

the i n j e c t i o n f l u i d i s what again? 

A. The p r o p e r t i e s of the Zone 1 i n p a r t i c u l a r are 

such t h a t i f we t r i e d t o commingle i n j e c t i o n , i n j e c t , i t 

would not e f f e c t i v e l y sweep Zone 3. We've run s i m u l a t i o n 
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models were we've commingled i n j e c t i o n versus where we 

separate the f l o o d s , and i t ' s much b e t t e r recovery of the 

hydrocarbons by separating the two i n t e r v a l s . 

Q. This increases the number of i n j e c t i o n w e l l s t h a t 

are necessary? 

A. Yes. 

Q. What's the plan f o r South Hobbs? 

A. South Hobbs i s a C0 2-flood t a r g e t . I t ' s not as 

r i c h or as good a r e s e r v o i r as North Hobbs. We e n v i s i o n 

beginning t o design a f l o o d f o r South Hobbs and h o p e f u l l y 

one day w e ' l l be i n f r o n t of you asking f o r permission t o 

conduct t h a t one as w e l l . 

Q. Okay. What i s your C02 source? 

A. Well, we have several options t h e r e . We've 

already begun discussions and p r e l i m i n a r y n e g o t i a t i o n s w i t h 

v a r i o u s C0 2 s u p p l i e r s . I t could come from any one of the 

major C0 2 sources. I n f a c t , our working i n t e r e s t owners 

have the o p t i o n t o d e l i v e r t h e i r share of C02 i n k i n d , and 

so some of them have a holdings i n one or the other. 

So I imagine a l l the C02 sources, McElmo Dome, 

Bravo Dome, p o t e n t i a l l y Sheep Mountain, as w e l l as the gas 

p l a n t s i n the southern p a r t of the Permian Basin w i l l 

c o n t r i b u t e t o the C02 supply. 

I might add t h a t the C02 supply i s food-grade 

C0 2, 99.9-percent C02 coming o f f the p i p e l i n e system. 

STEVEN T. 
(505) 

BRENNER, 
989-9317 

CCR 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

57 

Q. What do you a n t i c i p a t e the response time t o C02 

i n j e c t i o n w i l l be? 

A. Because of the p r o l i f i c r e s e r v o i r i n Zone 1, 

we're e s t i m a t i n g we w i l l see response i n some w e l l s i n s i x 

months and d e f i n i t i v e response most l i k e l y w i t h i n a year. 

That has been common i n the few r e s e r v o i r s around the 

Permian Basin t h a t have had high p e r m e a b i l i t y , S a l t — 

Mobil's S a l t Creek p r o j e c t f o r example, Exxon Mobil's S a l t 

Creek P r o j e c t , f o r example, saw an extremely f a s t response. 

And t h a t ' s what we're expecting a t North Hobbs, because of 

the h i g h q u a l i t y of the r e s e r v o i r i n Zone 1 San Andres. 

EXAMINER CATANACH: I t h i n k t h a t ' s a l l I have f o r 

now, Mr. K e l l a h i n . 

Are t h e r e any other questions of t h i s witness? 

MR. KELLAHIN: No, s i r . 

EXAMINER CATANACH: This witness may be excused. 

MR. KELLAHIN: May we have a fi v e - m i n u t e break? 

EXAMINER CATANACH: C e r t a i n l y . 

(Thereupon, a recess was taken a t 1:56 p.m.) 

(The f o l l o w i n g proceedings had a t 2:05 p.m.) 

EXAMINER CATANACH: Okay, w e ' l l c a l l the hearing 

back t o o r d e r , and a t t h i s t i m e w e ' l l — Mr. Johnson, can I 

— Never mind. 

Go ahead, Mr. K e l l a h i n . 

MR. KELLAHIN: Thank you, Mr. Examiner. 
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MICHAEL STARRETT, 

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

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Would you please s t a t e your name and occupation? 

A. My name i s Michael S t a r r e t t , and I'm an engineer 

w i t h OXY. 

Q. Mr. S t a r r e t t , on p r i o r occasions have you 

t e s t i f i e d before the D i v i s i o n as an engineer? 

A. No, s i r , I have not. 

Q. Where do you reside? 

A. Houston, Texas. 

Q. Summarize f o r us your education. 

A. I received a bachelor's of science i n petroleum 

engineering i n 1983 from the U n i v e r s i t y of Texas, I 

received a master's of science i n petroleum engineering 

from the U n i v e r s i t y of Texas i n 1988, I received a 

juri s p r u d e n c e doctorate from the U n i v e r s i t y i n 1994, a 

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

Q. Summarize f o r us your employment experience as an 

engineer. 

A. I was h i r e d by Amoco Production Company i n the 

Permian Basin i n 1988, and I've worked t h e r e i n va r i o u s 

engineering forms, production, r e s e r v o i r . Since t h a t time 
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and f o r the l a s t t e n years I've worked i n the h e a l t h , 

environment and s a f e t y department. 

Q. Summarize your experience as a s a f e t y engineer. 

A. I have been more a p r o j e c t AGS engineer f o r major 

c a p i t a l p r o j e c t s , a c q u i s i t i o n s , divestments. How i t bears 

on the C02 f l o o d , every s i g n i f i c a n t - s i z e d p r o j e c t since 

1991 I have worked t o ensure t h a t i t ' s been a p p r o p r i a t e l y 

r i s k - d e s i g n e d and -engineered t o p r o t e c t our workers and 

the p u b l i c . 

Q. Let's t u r n t o what i s marked as E x h i b i t 16. 

A. Yes, s i r . 

Q. Would you i d e n t i f y t h a t f o r me? 

A. E x h i b i t 16 represents H2S i n j e c t i o n operations 

around the Permian Basin. 

Q. Of these p r o j e c t s , how many i n v o l v e OXY Permian? 

A. The r e d - s t a r r e d p r o j e c t s , o u t l i n e d , s c a t t e r e d 

around the Basin, are the OXY-operated p r o j e c t s , the green 

are outside-operated p r o j e c t s . 

Q. Of the p r o j e c t s shown i n the Permian Basin on 

E x h i b i t 16, how many of these have you been p e r s o n a l l y 

i n v o l v e d with? 

A. Quite a few. S t a r t i n g a t the n o r t h , the Anton 

I r i s h p r o j e c t , both phases; going down t o the southwest, 

the C e n t r a l M a l l e t U n i t p r o j e c t ; f u r t h e r south, the Bennett 

Ranch p r o j e c t ; f u r t h e r southeast, the Cedar Lake p r o j e c t , 
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both phases; way o f f t o the east, the Cogdell p r o j e c t ; down 

t o the south, the North Cowden p r o j e c t ; and the proposed 

Hobbs p r o j e c t i n the o u t l i n e d red s t a r . 

Q. What has been your task or r e s p o n s i b i l i t y w i t h 

regards t o the North Hobbs p r o j e c t ? 

A. As the h e a l t h , environment, s a f e t y and r e g u l a t o r y 

team leader, I am responsible f o r ensuring t h a t t h i s 

p r o j e c t i s a p p r o p r i a t e l y designed, constructed and 

implemented i n a safe manner. 

MR. KELLAHIN: We tender Mr. S t a r r e t t as an 

expert petroleum engineer w i t h e x p e r t i s e i n safe planning 

f o r f a c i l i t i e s such as t h i s p r o j e c t . 

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

Q. (By Mr. K e l l a h i n ) Mr. S t a r r e t t , l e t ' s have you 

express an u l t i m a t e opinion f o r me, i f you w i l l . I n your 

o p i n i o n , has t h i s p r o j e c t been designed t o be constructed 

and operated i n a safe manner? 

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

Q. Have you emphasized and focused on the handling 

of the H2S component of the p r o j e c t ? 

A. As one of the most s i g n i f i c a n t components, yes, 

s i r . 

Q. When we t a l k about a s a f e t y plan — 

A. Yes, s i r . 

Q. — can you i d e n t i f y and describe f o r us the major 
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components of OXY's saf e t y plan f o r the North Hobbs Unit? 

A. Yes, s i r , I've brought an e x h i b i t w i t h me marked 

Number 17, which describe three of the major s a f e t y - p l a n 

components. 

Q. A l l r i g h t , go through t h a t f o r us and summarize 

them. 

A. Yes, s i r . The f i r s t one i s a c o n s t r u c t i o n s a f e t y 

p l a n . This i s b a s i c a l l y a communication p l a n f o r t he 

a c t u a l i n s t a l l a t i o n of the p r o j e c t . This i s a m u l t i - y e a r 

p r o j e c t i n v o l v i n g many crews from d i f f e r e n t c o n t r a c t o r s . 

We want t o ensure t h a t the d r i l l i n g and workover and 

f a c i l i t y c o n s t r u c t i o n p i p e l i n e a l l get coordinated and 

communicated and implemented s a f e l y . 

The next plan i s a close p r o x i m i t y o p e r a t i n g 

p l a n . I t i s an operating plan f o r w e l l s and f a c i l i t i e s 

t h a t are located i n close p r o x i m i t y t o people. That's 

roads, homes or businesses. I t ensures the i n t e g r i t y of 

the f a c i l i t y design and operation, because i t has increased 

m a t e r i a l s p e c i f i c a t i o n , hazard reviews, i n s p e c t i o n s and 

maintenance plans and management of change associated w i t h 

i t . 

And then the t h i r d plan i s the emergency a c t i o n 

p l a n , which i s an i n t e g r a t e d emergency response p l a n t h a t 

i n c o r p o r a t e s a wide p o t e n t i a l hazards, and one of the major 

components of i t i s the H2S contingency p l a n r e q u i r e d under 
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Rule 118. 

Q. Can you i d e n t i f y f o r us your e x h i b i t s t h a t are 

associated t o what you've summarized t o be the t h r e e 

components of what we're c h a r a c t e r i z i n g as the s a f e t y plan? 

A. Yes, s i r , E x h i b i t 18, 19 and 20 are the d r a f t 

v e r s i o n s of these three plans, and I w i l l j u s t q u i c k l y 

o u t l i n e i t . 

The one marked 18 would be our c o n s t r u c t i o n safe 

work p l a n . I t ' s summarized on the top p o r t i o n of E x h i b i t 

17. 

On E x h i b i t 19 i s the close p r o x i m i t y o p e r a t i n g 

p l a n , which i s summarized i n the middle p o r t i o n of E x h i b i t 

17. 

And the l a r g e r E x h i b i t Number 20 i s the Hobbs 

emergency a c t i o n plan, which i s also summarized on E x h i b i t 

17. 

Q. Have those documents been submitted t o the 

Environmental Bureau of the O i l Conservation D i v i s i o n ? 

A. A l l t h r e e of these documents have been reviewed 

and submitted w i t h both the D i s t r i c t and the Environmental 

Bureau of the OCD. 

Q. What i f any response have you received from the 

D i s t r i c t Supervisor i n Hobbs and from the Bureau Chief of 

the Environmental Bureau here i n Santa Fe f o r the D i v i s i o n ? 

A. I would c h a r a c t e r i z e t h e i r response as a st r o n g 
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proponent f o r the design plan of a c t i o n t o c o n s t r u c t t h i s 

f a c i l i t y and operate i t . 

Q. When you — Can you categorize or c h a r a c t e r i z e 

t h e q u a l i t y and s o p h i s t i c a t i o n of t h i s p l an w i t h the other 

plans t h a t you've been involved i n t h a t you described i n 

the e a r l i e r e x h i b i t ? 

A. Yes, s i r , about t e n years ago, when we were f i r s t 

going i n t o the H2S i n j e c t i o n concept, when the p l a n t 

s t a r t e d t o f i l l up and we d i d n ' t have the supplies and we 

needed t o use r e i n j e c t i o n , we s t a r t e d the concept of 

designing these plans and operating programs. 

And over the l a s t t e n years we've learned a l o t 

of lessons, we've gotten b e t t e r , and I would c h a r a c t e r i z e 

t h i s one as the best and most s o p h i s t i c a t e d p r o j e c t we've 

put i n , e c l i p s i n g a l l the others i n terms of i t s degree of 

s a f e t y design and program implementation. 

Q. When you're developing the three p a r t s t o what we 

ch a r a c t e r i z e as the s a f e t y p l a n , t h e r e i s an u n d e r l y i n g 

t e c h n i c a l basis t h a t supports the plan as you've d r a f t e d 

i t ; i s t h a t not true? 

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

Q. Before we look a t those documents, describe f o r 

us why these are simply c a l l e d d r a f t or p r e l i m i n a r y plans. 

What does t h a t mean? 

A. Well, a s a f e t y plan i s never complete u n t i l the 
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p r o j e c t i s a c t u a l l y implemented. Because we have not y e t 

h i r e d c o n s t r u c t i o n companies and i n d i v i d u a l s , we cannot 

s p e c i f y the communication of who t o c a l l and do those k i n d 

of events. 

Because the f a c i l i t i e s have not been completely 

designed and implemented, i . e . , r i g h t of ways may change 

due t o surface o b s t r u c t i o n s or changes may occur i n the 

design process, the plan i s marked " d r a f t " u n t i l we get the 

a c t u a l i n - p l a c e , a s - b u i l t drawings, so t h a t we can f i n a l i z e 

the p l a n and then implement i t . 

Q. That's simply inherent i n a l l s a f e t y plans, i s i t 

not? 

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

Q. Let's t u r n t o the documentation, then, you're 

prepared t o submit t o Mr. Catanach t h a t supports the plan 

i t s e l f — 

A. Yes, s i r . 

Q. S t a r t i n g w i t h E x h i b i t 21. 

A. E x h i b i t 21 and 22 are k i n d of t o be viewed 

t o g e t h e r . One of the bases f o r designing t h a t s a f e t y plan 

i s t o have a good understanding as t o what the H2S or 

hydrogen s u l f i d e r a t e s of exposures are f o r t h e p r o j e c t 

t h a t we're implementing. 

E x h i b i t 21 d i s p l a y s model r e s u l t s , the worst-case 

model r e s u l t s f o r each f a c i l i t y type t h a t we're going t o be 
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i n s t a l l i n g i n the u n i t . 

E x h i b i t 22 i s a c t u a l l y a t e c h n i c a l manual f o r the 

d i s p e r s i o n model t h a t we u t i l i z e f o r t h i s p a r t i c u l a r f l o o d . 

Q. Do you have an opinion as t o whether or not t h i s 

u n i f i e d d i s p e r s i o n model i n E x h i b i t 22 i s an ap p r o p r i a t e 

model t h a t meets a l l the API guidelines? 

A. My opi n i o n i s t h a t t h i s u n i f i e d d i s p e r s i o n model 

i s t h e best model t h a t would meet a l l the API g u i d e l i n e s 

f o r the substance t h a t we are i n j e c t i n g i n Hobbs, being a 

denser phase gas. 

Q. You're f a m i l i a r w i t h the D i v i s i o n ' s c u r r e n t Rule 

118 on H2S? 

A. Yes, s i r . 

Q. Does your plan and the t e c h n i c a l documentation t o 

support t h a t p lan meet or exceed a l l the c u r r e n t 

requirements of Rule 118? 

A. Yes, s i r . 

Q. Are you aware t h a t the D i v i s i o n has under 

c o n s i d e r a t i o n a work group t h a t i s studying making 

r e v i s i o n s t o Rule 118? 

A. Yes, s i r . 

Q. To the best of your knowledge, i n f o r m a t i o n and 

b e l i e f , does OXY1s plan and supporting t e c h n i c a l 

documentation i n t h i s case s a t i s f y the requirements t h a t 

are a n t i c i p a t e d t o be changed f o r Rule 118? 
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A. Since 118 i s s t i l l under development t h e r e may be 

minor changes necessary, but I have no doubt t h a t whatever 

u l t i m a t e l y gets proposed f o r Rule 118 we w i l l be able t o 

s l i g h t l y modify and meet f a i r l y e a s i l y . 

Q. What are you asking Mr. Catanach t o do w i t h 

regards t o the s a f e t y plan? 

A. I j u s t wanted t o put — OXY j u s t wanted t o put i t 

i n t o the record and t o allow p u b l i c comment on i t i f 

necessary. 

Q. A l l r i g h t , there's no s p e c i f i c a c t i o n he needs t o 

take a t t h i s time as the Examiner i n t h i s hearing case? 

A. No, s i r , I assume a l l a c t i o n w i l l be taken by 

e i t h e r Mr. Williams or Mr. Anderson, should t h a t be 

necessary. 

Q. And your understanding of the d i v i s i o n of 

r e s p o n s i b i l i t y w i t h i n the D i v i s i o n would r e q u i r e Mr. 

Anderson t o approve and act upon your plan? 

A. My c u r r e n t understanding i s t h a t Mr. Anderson i s 

not r e q u i r e d t o a c t upon the plan. 

Q. What i s h i s r e s p o n s i b i l i t y ? 

A. Well, the D i r e c t o r asked t h a t I review i t w i t h 

Mr. Anderson, and under the c u r r e n t r u l e the p l a n has t o be 

a v a i l a b l e f o r i n s p e c t i o n according t o the D i v i s i o n ' s w i l l , 

and so had our plan upon i n s p e c t i o n not met Rule 118, he 

would then have the a u t h o r i t y or o b l i g a t i o n t o c o r r e c t i t . 
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Q. A l l r i g h t , s i r . Let's t u r n past E x h i b i t 22 and 

have you i d e n t i f y and describe f o r us what's contained i n 

E x h i b i t 23. 

A. Yes, s i r . E x h i b i t 23 and i t s companion e x h i b i t , 

24, are an attempt t o represent the r i s k management 

p r a c t i c e s t h a t were incorporated i n t o the design of t h i s 

f l o o d . 

E x h i b i t 2 3 i s simply a summary of those by 

f a c i l i t y type, put on a three-page document. 

E x h i b i t 24 i s very much the same i n f o r m a t i o n 

drawn i n a s i m p l i f i e d flow diagram a t each f a c i l i t y . So 

s t a r t i n g from a production w e l l , f o l l o w i n g the f l o w through 

the e n t i r e b a t t e r y s a t e l l i t e and back i n t o an i n j e c t i o n 

w e l l , those are the drawings i n E x h i b i t 24. 

MR. BROOKS: Looks t o me l i k e E x h i b i t 24 i s the 

summary and E x h i b i t 2 3 i s the diagram, as they're marked i n 

my s e t . 

THE WITNESS: I'm so r r y , d i d I have them i n the 

wrong order? I did? Okay, excuse me, please s w i t c h those 

two numbers, yes, s i r . 

Q. (By Mr. K e l l a h i n ) A l l r i g h t , l e t ' s t u r n t o a 

d i f f e r e n t t o p i c , Mr. S t a r r e t t . Do you have an e x h i b i t t h a t 

summarizes the chronology of your contacts and e f f o r t s w i t h 

regards t o the s a f e t y plan i t s e l f ? 

A. Yes, s i r , t h a t would be E x h i b i t Number 25. 
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Q. I d e n t i f y and describe what you're showing here. 

A. This i s the s a f e t y plan chronology of meetings 

between OXY and outside p a r t i e s on developing the s a f e t y 

p l a n . Would you l i k e me t o go through i t ? 

Q. Yes, s i r . 

A. On A p r i l 12th, OXY met w i t h the NMOCD Hobbs 

O f f i c e , and a t t h a t i n i t i a l meeting w i t h Mr. Williams we 

proposed the d e l i n e a t i o n of the gas and gas r e i n j e c t i o n 

areas as shown on the large map i n f r o n t of me. 

We also proposed h i r i n g Det Norske V e r i t a s , which 

i s a world-class r i s k assessment company, t o help us i n the 

design of the s a f e t y m i t i g a t i o n measures on t h i s f l o o d . 

On A p r i l 18th, OXY then met w i t h the NMOCD Santa 

Fe O f f i c e , where the D i r e c t o r — Mr. Anderson reviewed the 

p r o j e c t , and the D i r e c t o r requested a foll o w - u p review w i t h 

Mr. Anderson p r i o r t o coming t o t h i s hearing. 

Then on J u l y 10th through 11th, an independent 

p r o j e c t a n a l y s i s i s what IPA stands f o r . I t ' s a t h i r d -

p a r t y c o n s u l t a n t which reviews major c a p i t a l p r o j e c t s . 

They analyzed and made recommendations on our p r o j e c t s , and 

one of the prongs of t h e i r i n v e s t i g a t i o n was the s a f e t y 

p l a n on the p r o j e c t . 

On J u l y 25th, our major working i n t e r e s t owners, 

Chevron, Texaco and Exxon Mobil s t a r t e d a peer-review 

t e c h n i c a l review of our f l o o d , and they have — one of the 
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areas they are analyzing i s the s a f e t y p lan and p r a c t i c e s 

proposed t o be implemented. 

Then on August 16th, OXY fo l l o w e d up w i t h the 

NMOCD Hobbs o f f i c e t o review the — b a s i c a l l y the documents 

we're s u b m i t t i n g here today, and Mr. Williams supported the 

p l a n , and he requested a follow-up review w i t h the f a c i l i t y 

engineer and the c o n s t r u c t i o n supervisor a f t e r t h i s 

hearing, before c o n s t r u c t i o n begins, so roughly i n l a t e 

October, I t h i n k , we're s e t t i n g up t h a t date f o r . And 

t h a t ' s j u s t t o determine t h a t we meet a l l of h i s 

expectations i n the c o n s t r u c t i o n and implementation phase. 

And then August 22nd, we had a fol l o w - u p meeting 

w i t h the NMOCD Santa Fe O f f i c e where Mr. Anderson and Mr. 

Pri c e reviewed a l l t h i s same i n f o r m a t i o n , and they voiced 

t h e i r support f o r the plan, and they j u s t want t o request 

t h a t we keep an open dialogue f l o w i n g d u r i n g the m u l t i - y e a r 

development of t h i s p r o j e c t . 

Q. Let me t u r n t o a d i f f e r e n t t o p i c , Mr. S t a r r e t t . 

Do you have an e x h i b i t t h a t summarizes the e f f o r t s OXY has 

undertaken t o inform the p u b l i c , and p a r t i c u l a r l y t he 

p u b l i c i n the Hobbs community, about the p r o j e c t and the 

s a f e t y plan? 

A. Yes, s i r , I brought w i t h me E x h i b i t Number 26, 

which i s the North Hobbs U n i t C02 f l o o d h i g h l i g h t s . As 

I've already t a l k e d about i n the previous e x h i b i t , we've 
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had s e v e r a l b r i e f i n g s w i t h the Hobbs and Santa Fe NMOCD 

O f f i c e , because we consider the NMOCD our primary push, 

t h a t we get them educated so they can answer questions t h a t 

come t o them. 

Then we've discussed w i t h e l e c t e d r e p r e s e n t a t i v e s 

from t h e c i t y , county and s t a t e about our f l o o d . We've 

also met w i t h some community r e p r e s e n t a t i v e s , i n c l u d i n g the 

Hobbs c i t y manager. We've had a couple of press releases 

and a couple of favorable news a r t i c l e s , two of which I've 

attached. I t h i n k there's q u i t e a few more a r t i c l e s , but I 

attached some examples t o t h i s e x h i b i t . 

We are also i n the process of sending out a C02 

f l y e r t o the C i t y , "Oxy Permian and the C i t y of Hobbs" — 

the f l y e r i s attached t o the back of t h i s e x h i b i t — 

dis c u s s i n g what a C02 f l o o d does and b a s i c a l l y C02 

f l o o d i n g . 

And then of course as we implement the a c t u a l 

p r o j e c t and f u r t h e r develop our H2S contingency p l a n over 

time, we w i l l i n v o l v e the a f f e c t e d r e s i d e n t s i n n o t i c e what 

we're up t o . 

MR. KELLAHIN: Thank you. Mr. Examiner, t h a t 

concludes my examination of Mr. S t a r r e t t . We move the 

i n t r o d u c t i o n of E x h i b i t s 16 through 26. 

EXAMINER CATANACH: E x h i b i t s 16 through 2 6 w i l l 

be admitted as evidence. 
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EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. S t a r r e t t , was t h i s f l y e r mailed t o the 

r e s i d e n t s of Hobbs? 

A. No, s i r , we p r i n t e d up a couple of thousand 

copies f o r the a f f e c t e d people, and we're i n the process of 

sending i t out. I t h i n k we're — imminent i s t h e proper 

word. I'm not sure why i t d i d n ' t make i t out before the 

hearing, but i t ' s making out as we speak, I t h i n k . 

Q. You sa i d a f f e c t e d people. 

A. Well, obviously we're not going t o send 30,000 or 

whatever the p o p u l a t i o n of Hobbs i s . What we're t r y i n g t o 

do i s g i v e i t t o OCD so t h a t they can have i t on hand t o 

d i s t r i b u t e , g ive i t t o the community leaders. 

We're a c t u a l l y going — I t h i n k our plan i s t o 

prepare i t i n a l e t t e r t o be published i n the paper, the 

same i n f o r m a t i o n w i t h a l e t t e r from our CEO, p r e s i d e n t , 

saying t h i s i s what we're up t o . We're going t o 

disseminate t h i s i n f o r m a t i o n t o the community a t l a r g e , and 

then we're going t o , I t h i n k , t r y t o send i t t o — I don't 

know i f i t ' s a door drop. We're s t i l l — how we get the 

i n f o r m a t i o n out. 

Q. Okay. I assume t h a t when you had your 

discussions w i t h Roger Anderson and h i s group and Chris 

W i l l i a m s and h i s group t h a t you went i n t o g reat d e t a i l on 
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some of the s a f e t y plans t h a t you have proposed? 

A. Yes, s i r , those discussions w i t h Roger and them 

l a s t e d over t h r e e and a h a l f hours the second time. The 

f i r s t time I don't know how many hours i t was. I t was very 

long, very d e t a i l e d discussions. 

Q. I j u s t want t o make sure t h a t — on my be h a l f , 

t h a t I don't have t o spend a whole l o t of time d e a l i n g w i t h 

the s a f e t y issues, because I t h i n k they're already covered 

by Roger and the Hobbs D i s t r i c t O f f i c e . 

A. That was my plan of a c t i o n p r i o r t o t h i s hearing, 

yes, s i r . 

Q. Okay. This — As I understand i t , t h e gas 

i n j e c t i o n area i s b a s i c a l l y on the n o r t h and northwest side 

of Hobbs; i s t h a t c o r r e c t ? 

A. That's c o r r e c t , the c i t y l i m i t s are not — I 

don't know i f they're shown on t h a t map. They probably 

are, I can't see i t from t h i s f a r . But the C i t y of Hobbs 

i s g e n e r a l l y on the southeastern p o r t i o n t h e r e of the map. 

Q. Okay. 

A. The c i t y l i m i t s would be denoted i n the dashed 

blue l i n e , i f you can look a t — 

Q. Okay, I see i t . 

A. So i t cuts through a p o r t i o n of the p i p e l i n e 

q u a l i t y gas i n j e c t i o n area. I t does not encounter any of 

the gas r e i n j e c t i o n area. 
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Q. What — I t ' s been a wh i l e since I've been t o 

Hobbs. What i s i n your area t h a t you're — What i s i n the 

gas r e i n j e c t i o n area? Are there residences, houses, roads, 

t h i n g s l i k e t h a t ? 

A. Yes, a l l of the above, s i r . 

Q. And t h a t ' s throughout the whole area? 

A. Yes, s i r . The d i f f e r e n c e simply i n the d e n s i t y . 

The gas r e i n j e c t i o n area, as s t a t e d by Mr. F a l l s , i s much 

more remote, much less populated area. 

Q. But you probably have ranches out t h e r e and 

t h i n g s l i k e t h a t ? 

A. Yes, s i r , I've supplied the D i v i s i o n w i t h the 

a c t u a l maps w i t h a l l the homes on them and s t u f f l i k e t h a t 

f o r them, yes, s i r . 

Q. Now, i s there going t o be more involvement on 

OXY1s p a r t w i t h residences and people i n t h a t area w i t h 

regards t o educating them on the s a f e t y plan or — 

A. Absolutely. But you see, s i r , some of t h a t area 

doesn't get i n t h a t area u n t i l 2008 or 2 010. So our plan 

would be t o inform the r e s i d e n t s t h a t are a f f e c t e d k i n d of 

r i g h t — more i n close p r o x i m i t y t o when they'd a c t u a l l y be 

a f f e c t e d . They can see the e n t i r e plan any time, but the 

p o i n t i s , we would be — I ' d k i n d of f e e l bad i f I thought 

I educated someone and then f i v e years l a t e r I r e a l l y got 

i n t h e i r area, and t h a t ' s when I r e a l l y should have 
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educated them on what t o do. 

Q. B a s i c a l l y a l l of the production f a c i l i t i e s and 

storage and p i p e l i n e s and t h i n g s are going t o be mostly 

l o c a t e d w i t h i n the gas i n j e c t i o n and gas r e i n j e c t i o n area; 

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

A. The e x i s t i n g — the proposed new tank b a t t e r y and 

the proposed new r e i n j e c t i o n f a c i l i t y are, yes, we picked 

a b s o l u t e l y the most remote area down i n a p o r t i o n of t h a t 

blue s e c t i o n , so the new f a c i l i t y we c o n s t r u c t , the major 

two f a c i l i t i e s . 

The i n d i v i d u a l C02 s a t e l l i t e s t h a t we're b u i l d i n g 

today are going t o be on the exact same l o c a t i o n as today's 

w a t e r f l o o d production s a t e l l i t e s are on. So there's t e n of 

those spread throughout t h a t area, s i r , and they're w i t h i n 

the c o l o r e d phases th e r e . 

Q. You're c u r r e n t l y producing H2S? 

A. Yes, s i r . 

Q. And i s the danger i n t h i s area going t o increase 

as — w i t h your proposal? 

A. What w i l l happen i s , the H2S co n c e n t r a t i o n w i l l 

go down d r a m a t i c a l l y , as Mr. F a l l s s t a t e d , from a c u r r e n t 

65,000 p a r t s p e r m i l l i o n t o a p r o b a b l e 5000 p a r t s p e r 

m i l l i o n l a t e r . But the volume of gas i s going t o go up 

d r a m a t i c a l l y , almost by the same — because i t i s a 

d i l u t i o n e f f e c t , almost by the same numbers. 
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So what w i l l happen i s , your r a t e s of exposure, 

which i s a f u n c t i o n of the volume, w i l l a c t u a l l y increase 

i n areas, even though the concentration of H2S has dropped 

d r a m a t i c a l l y . 

Q. I know t h a t OXY hasn't operated the North Hobbs 

U n i t f o r very long. Do you know what the s a f e t y record so 

f a r has been w i t h maybe S h e l l or Amoco? 

A. Yes, s i r , I p u l l e d the records on the Hobbs U n i t 

w i t h A l t u r a and then OXY, and i t was p r e v i o u s l y operated by 

S h e l l p r i o r t o A l t u r a . I t h i n k we have an outstanding 

s a f e t y r e cord, would be the way t o c l a s s i f y i t , i n terms of 

l o s t - t i m e accidents and no l o s t - t i m e accidents. 

EXAMINER CATANACH: Okay, I have not h i n g f u r t h e r 

of t h i s witness. 

MR. KELLAHIN: Thank you. 

RICHARD E. FOPPIANO, 

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

h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q. Mr. Foppiano, f o r the record, s i r , would you 

please s t a t e your name and occupation? 

A. My name i s Rick Foppiano, and I'm employed as a 

senio r advisor f o r r e g u l a t o r y a f f a i r s f o r Occidental 

Permian, L i m i t e d . 
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Q. So what's t h a t mean? 

A. I t means I get t o do the C-108 f o r t h i s . 

Q. Where do you reside? 

A. I'm i n Houston, Texas, r i g h t now. 

Q. A l l r i g h t . I t has been your r e s p o n s i b i l i t y f o r 

the North Hobbs C02 p r o j e c t t o do what, s i r ? 

A. For the North Hobbs C02 p r o j e c t I was brought i n 

t o oversee some of the r e g u l a t o r y matters, i n p a r t i c u l a r 

t h e p r e p a r a t i o n of the C-108, and as p a r t of t h a t t o 

i n v e s t i g a t e and analyze the w e l l s i n the area of review, t o 

i d e n t i f y any problem w e l l s t h a t may have e x i s t e d , and also 

t o analyze the ste p - r a t e pressure-test i n f o r m a t i o n and 

j u s t i f y a recommendation t o the D i v i s i o n f o r what the 

surface pressure maximum l i m i t s should be f o r our i n j e c t i o n 

w e l l s . 

Q. You've t e s t i f i e d before the D i v i s i o n on p r i o r 

occasions as an expert i n petroleum engineering, have you 

not? 

A. Yes, I have. 

Q. And you've t e s t i f i e d before the D i v i s i o n w i t h 

regards t o the C-108, have you not? 

A. I have. 

Q. You were responsible f o r processing and 

t e s t i f y i n g on a sa l t w a t e r d i s p o s a l w e l l , I t h i n k i t was the 

Government AD 9 w e l l , i f I'm not mistaken? 
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A. AB 9, yes. 

Q. AB 9, a l l r i g h t . So you're f a m i l i a r w i t h the 

e n t i r e process? 

A. Yes. 

Q. And what we're about t o look a t i s your work 

product and your recommendations? 

A. Yes. 

Q. I n order t o achieve t h i s l e v e l of e f f o r t , have 

you u t i l i z e d outside experts or a d d i t i o n a l t e c h n i c a l 

support t o develop t o the f u l l e s t extent p o s s i b l e an 

accurate and r e l i a b l e C-108 plus a l l t h e i r attachments? 

A. Yes, I have. As you can see by the volume, i t ' s 

a f a i r l y l a r g e undertaking t o i d e n t i f y and analyze and 

compile a l l t h i s i n f o r m a t i o n , and so I u t i l i z e d people who 

have tremendous experience i n i t , I u t i l i z e d some of our 

own employees and others, anybody t h a t I f e l t was q u a l i f i e d 

t o help us prepare t h i s f i l i n g . 

Q. A l l r i g h t , s i r . And you are, f i n a l l y , a 

r e g i s t e r e d p r o f e s s i o n a l engineer, are you not? 

A. Yes, I am. 

MR. KELLAHIN: We tender Mr. Foppiano as an 

expert witness. 

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

Q. (By Mr. K e l l a h i n ) A l l r i g h t . F i r s t t h i n g I ' d 

l i k e t o have you do, Mr. Foppiano, i s have you i d e n t i f y 
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E x h i b i t 27. What i s t h i s ? 

A. E x h i b i t 27 i s the C-108. And, Mr. Examiner, I ' l l 

p o i n t out t h a t i t ' s s l i g h t l y r e v i s e d from what was f i l e d 

s e v e r a l — almost a month ago, I guess. And I can walk you 

through i t , but b a s i c a l l y the r e v i s i o n s were j u s t t o update 

the w e l l i n f o r m a t i o n t h a t was contained i n the spreadsheet. 

We continued t o search f o r w e l l i n f o r m a t i o n a f t e r t he 

f i l i n g date and some more i n f o r m a t i o n became a v a i l a b l e , so 

I in c o r p o r a t e d t h a t i n t o the spreadsheet and have t h a t 

a v a i l a b l e as the e x h i b i t today. 

So what you have before you i s a c o r r e c t e d C-108. 

I t has c o r r e c t e d the AOR spreadsheet t h a t ' s i n i t ; i t ' s the 

l e g a l - s i z e f i l i n g . And as a r e s u l t of t h a t , a couple of 

P-and-A schematics t h a t were not a v a i l a b l e a t the time of 

f i l i n g have now been added, and we found a couple of minor 

e r r o r s on the i n j e c t i o n w e l l data sheets, so we re-gen 

those, and those are also corrected and p a r t of the f i l i n g 

today. 

Q. I f Mr. Catanach takes t h i s E x h i b i t 27 and 

u t i l i z e s t h i s t o replace any previous f i l i n g s of the C-108, 

he i s using the best and most c o r r e c t information? 

A. Yes, he i s . 

Q. Let's t u r n t o the C-108, and detach the map t h a t 

you would l i k e t o u t i l i z e t o show us the area of review. 

Which one of the two maps should we look at? 
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A. Give me a minute, I've got t o — Mr. Examiner, 

t h e r e are two maps attached t o the C-108 f i l i n g . Because 

of the l a r g e s i z e of t h i s area, and t o t r y t o get a l l of 

t h i s i n f o r m a t i o n on one map, I've attached two maps t o the 

C-108 f i l i n g , and the f i r s t map i s the map t h a t shows the 

h a l f - m i l e area of review and a two-mile c i r c l e f o r n o t i c e 

purposes. However, you can also see t h a t i t ' s — the f o n t 

i s so small as t o make the w e l l i n f o r m a t i o n unreadable. 

So the second map, which i s e n t i t l e d North Hobbs 

(Grayburg San Andres) Uni t Area of Review Map, i s a more 

zoomed-in v e r s i o n of the same map, and i t shows the w e l l s 

w i t h i n a h a l f m i l e — i t shows the proposed i n j e c t o r s 

f i r s t , and i t shows a l l the w e l l s t h a t have penetrated the 

Hobbs Grayburg-San Andres Pool w i t h i n a h a l f m i l e . And i t 

does not show anything beyond t h a t , so i t ' s j u s t focused i n 

on those w e l l s t h a t are the subject of the area of review. 

Q. A l l r i g h t , l e t ' s take a moment, Mr. Foppiano, and 

u n f o l d t h a t map so t h a t we can a l l look a t the same t h i n g . 

A l l r i g h t , l e t ' s i d e n t i f y the various t h i n g s we're l o o k i n g 

a t , and then w e ' l l focus i n s p e c i f i c a l l y on c e r t a i n areas. 

F i r s t of a l l , how do we f i n d the boundary of the u n i t ? 

A. The boundary of the u n i t i s denoted by the heavy 

black dashed l i n e , and i t ' s obviously the same shape of the 

u n i t we've been using throughout the p r i o r e x h i b i t s . And 

you see we're only showing the North Hobbs Grayburg — I 
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mean, s o r r y , the North Hobbs U n i t operated by OXY Permian. 

To t h e south i s the South Hobbs U n i t . I t h i n k we show i t 

t h e r e a t the bottom, but we don't show the e n t i r e South 

Hobbs U n i t . So we're j u s t l o o k i n g a t the North Hobbs U n i t . 

Q. What's the s i g n i f i c a n c e of t h i s scalloped i n — 

I t appears t o me t o be green. I s t h a t a green-scalloped 

u n i t area? 

A. The l i n e around the u n i t area i s the one-half-

m i l e area of review. You can see t h a t obviously the f i r s t 

p a r t o f t h i s area-of-review process was t o l o c a t e a l l the 

proposed i n j e c t i o n w e l l s , and those are shown on t h i s map 

as p i n k . And a l l the w e l l s , every w e l l t h a t i s shown on 

here i n pi n k has got a — i s l i s t e d or i s t a b u l a t e d i n the 

i n j e c t i o n w e l l data sheets. 

Once we located those, we drew h a l f - m i l e c i r c l e s 

around a l l of those w e l l s , and what you see w i t h a l l the 

w e l l s are a l l the w e l l s t h a t are w i t h i n those h a l f - m i l e 

c i r c l e s . 

Q. W i l l t h e r e be a t a b u l a t i o n presented t o the 

Examiner where he can i d e n t i f y and know the exact i n j e c t o r s 

i n t he gas i n j e c t i o n area, as w e l l as a l i s t of i n j e c t o r s 

i n t he gas r e i n j e c t i o n area? 

A. Yes, there i s attached i n the C-108 a l i s t i n g of 

the i n j e c t i o n w e l l s , and they are denoted as t o whether 

they are i n the gas r e i n j e c t i o n area or the gas i n j e c t i o n 
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area. 

Q. T e l l us the color-coding you've u t i l i z e d f o r the 

other w e l l s here, other than what you've j u s t described f o r 

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

A. Okay, the color-coding, as I mentioned, pink 

i d e n t i f i e s the i n j e c t o r s t h a t are e i t h e r produced gas 

i n j e c t o r s or — I'm s o r r y , gas r e i n j e c t o r s or gas 

i n j e c t o r s . 

The purple shows a l l the other North Hobbs U n i t 

w e l l s t h a t are a c t i v e , and a l l of those obviously are 

Occidental Permian, Limi t e d , w e l l s . 

Shown i n green are other Occidental Permian w e l l s 

t h a t — producing from other horizons. And there's very 

few of those, but they're shown on t h i s map. 

L i g h t blue i d e n t i f i e s the plugged and abandoned 

w e l l s f o r which t h e r e are schematics attached i n the C-108. 

And shown i n brown are the outside-operated 

w e l l s . You can see a few of them i n th e r e t h a t — We're 

mostly l o o k i n g a t a Bl i n e b r y w a t e r f l o o d t h a t operates below 

the North Hobbs U n i t . 

Q. To the best of your knowledge, Mr. Foppiano, have 

you i d e n t i f i e d a l l w e l l s w i t h i n the area of review t h a t 

penetrate t o or through the u n i t i z e d i n t e r v a l ? 

A. Yes, I b e l i e v e I have. 

Q. Let's keep the l o c a t o r a v a i l a b l e and t u r n your 
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a t t e n t i o n t o E x h i b i t 28, and I would l i k e you t o summarize 

f o r us the research e f f o r t s t h a t went i n t o c ompiling and 

pre p a r i n g the data t h a t go i n t o the area-of-review 

t a b u l a t i o n of wellbore i n f o r m a t i o n . 

A. Yes, s i r . As I mentioned before, the f i r s t step, 

o b v i o u s l y , was t o lo c a t e a l l the i n j e c t i o n w e l l s , even the 

proposed ones, as p a r t of t h i s C02 p r o j e c t , and then 

c o n s t r u c t the h a l f - m i l e c i r c l e s . And then a f t e r t h a t we 

obtained exact w e l l - l o c a t i o n i n f o r m a t i o n , c o n s t r u c t i o n and 

cementing data, not only from our f i l e s but also the NMOCD 

f i l e s i n Hobbs and Santa Fe. We used D w i g h t ' s P I , and we 

even used another operator's C-108 f i l i n g s t h a t proved t o 

be valua b l e . That was b a s i c a l l y the Texland C-108 f i l i n g , 

was h e l p f u l on some of the Texland w e l l s . 

So we spent several months and outsid e help, 

u t i l i z i n g every a v a i l a b l e resource t o us t o acquire data n 

these w e l l s t o be sure t h a t we were here today w i t h the 

most accurate i n f o r m a t i o n a v a i l a b l e . 

Q. Approximately how many w e l l s are i n the 

p o p u l a t i o n of w e l l s i n the area of review? 

A. I n the area of review, j u s t the w e l l s t h a t 

penetrate the Hobbs Grayburg-San Andres Pool, we're l o o k i n g 

a t approximately 400 w e l l s . 

Q. Of t h a t p o p u l a t i o n , when you've u l t i m a t e l y come 

down t o making a p r o f e s s i o n a l o p i n i o n about p o t e n t i a l 
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problem wells, how many of those wells are we going t o 

describe as p o t e n t i a l problem wells? 

A. There's three wells that I'm going t o discuss 

t h a t we're going t o discuss as p o t e n t i a l problem wells, two 

of which we'l l i l l u s t r a t e remedial action t h a t w e ' l l 

perform on i t . 

Q. Why are there so few wells i d e n t i f i e d as 

p o t e n t i a l problem wells i n a population th a t large? 

A. Well, i n my opinion i t ' s because t h i s has been an 

ongoing waterflood since 1979. I t was — When i t was 

o r i g i n a l l y authorized there was a s i g n i f i c a n t amount of 

corrective action required by the operator Shell, and that 

information i s detailed i n the order authorizing the 

i n j e c t i o n . I think there were 15 wells that Shell was 

required t o re-enter and re-plug back i n 1979. 

Since then we have expanded the i n i t i a l i n j e c t i o n 

a u t h o r i t y by adding i n j e c t i o n wells and then f i l i n g 

subsequent C-108S, and those of course had associated area 

of reviews with those. And then we have a deeper 

waterflood, and they underwent an area of review. 

And so what I think what we're coming t o i s , t h i s 

area has undergone e x t e n s i v e area o f r e v i e w and we're down 

t o the point where there j u s t are few i f any problem wells 

l e f t . 

Q. When we review the tabulation and look at the 
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data f o r w e l l s f o r which there i s not the a b i l i t y t o 

measure top of cement, what i s the methodology you have 

used t o c a l c u l a t e the volume of f i l l - u p i n those wellbores 

f o r which you do not have measured tops? 

A. I u t i l i z e d the standard y i e l d of 1.32 cubic f e e t 

per sack and 50-percent excess. And I ' l l p o i n t out t h a t I 

only u t i l i z e d c a l c u l a t e d tops of cement where t h e r e was no 

other i n f o r m a t i o n a v a i l a b l e about where the top of cement 

was, e i t h e r through a cement bond l o g or a temperature l o g 

or v i s u a l observation i f i t was c i r c u l a t e d . Only then d i d 

I c a l c u l a t e the top of cement, and then I d i d i t according 

t o the parameters described here. 

Q. I s the spreadsheet attached t o the C-108 

con f i g u r e d i n such a way t h a t Mr. Catanach can r e a d i l y see 

the wellbores f o r which you have c a l c u l a t e d t op of cement? 

A. Yes, the l e g a l - s i z e spreadsheet denotes when tops 

of cement were c a l c u l a t e d , as opposed t o determined by 

other methods, cement bond l o g or whatever. I t h i n k t h a t ' s 

i n t he l a s t — I t ' s under the column marked "Source", which 

i s t he t h i r d column from the r i g h t on the l e g a l - s i z e 

spreadsheet, and i t says "CALC", meaning c a l c u l a t e d t o p . 

Q. A l l r i g h t , l e t ' s go through a p r e s e n t a t i o n t o 

show Mr. Catanach how you have organized an a n a l y s i s of the 

area of review. I assume you've categorized these i n terms 

of some type of wellbore? 
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A. Yes, s i r , because t h i s i s such a l a r g e number of 

w e l l s and I knew I would be s i t t i n g here today t r y i n g t o 

describe t h i s l a r g e universe, I decided t o t r y t o organize 

these w e l l s i n t o some s o r t of a completion type. And a f t e r 

l o o k i n g a t them c l o s e l y , they appear t o f a l l i n one of f i v e 

d i f f e r e n t types of w e l l completions. 

And then a f t e r I d i d t h a t , I went through the 

a n a l y s i s of l o o k i n g a t our u n i t i z e d i n t e r v a l i n the North 

Hobbs U n i t , which comprises the pr o d u c t i v e p o r t i o n of the 

Hobbs Grayburg-San Andres Pool, and I looked t o see i f t h a t 

was i s o l a t e d from the nearest uphole zone, which i s the 

Byers-Queen a t about 3650, or the nearest downhole zone, 

which i s the G l o r i e t a a t approximately 53 00. 

And I ' l l Just p o i n t out, Mr. Examiner, t h a t on 

the l e g a l - s i z e sheet i n the C-108, the l a s t column says 

"Completion Type", and t h a t i s e i t h e r a type 1 through 5 

f o r the non-plugged-and-abandoned w e l l s , and so t h a t w i l l 

c o r r e l a t e t o the next e x h i b i t t h a t I'm going t o review. 

Q. A l l r i g h t , l e t ' s t u r n your a t t e n t i o n t o E x h i b i t 

29. 

A. Yes, E x h i b i t 29 i s j u s t a p i e c h a r t t h a t gives 

you a p i c t u r e o f t h e r e l a t i v e numbers o f t h e s e d i f f e r e n t 

types of completions t h a t I've categorized. 

And the f i r s t group are the gray w e l l s , they're 

the plugged and abandoned w e l l s . You can see t h e r e are 63 
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t o t a l plugged and abandoned w e l l s t h a t f e l l w i t h i n t h i s 

area of review, and there are 63 schematics attached t o the 

C-108. The Category-1 or Type-1 completions are b a s i c a l l y 

open-hole completions, and Type 2 are those w i t h p r o d u c t i o n 

casing set i n t o the San Andres. Type 3 have an 

in t e r m e d i a t e w i t h a l i n e r , and Type 4 and 5 are w e l l s t h a t 

are deeper and e i t h e r have a l i n e r or deep p r o d u c t i o n 

casing set through the San Andres. So you can see t h a t f o r 

Type 1 there's 36 open-hole completions i n t h i s area of 

review. 

And shown i n red there's 160 w e l l s w i t h 

p r o d u c t i o n casing set i n t o the San Andres. That's by f a r 

the l a r g e s t number of w e l l s i n the area of review, f a l l 

i n t o t h a t completion category. 108 of the i n t e r m e d i a t e -

p l u s - l i n e r - t y p e s i t u a t i o n . And then we have very, very few 

of the ones t h a t j u s t have a deep production casing set a l l 

the way through the San Andres, and the deeper w e l l s are 

represented more by the deep production l i n e r w i t h an 

in t e r m e d i a t e casing s t r i n g . 

Q. Let's take t h i s t o the next l e v e l of a n a l y s i s , 

Mr. Foppiano. I f y o u ' l l t u r n t o E x h i b i t 30, l e t ' s have you 

i d e n t i f y and describe t h i s d i s p l a y . 

A. E x h i b i t 3 0 i s e n t i t l e d "Well Construction 

A n a l y s i s " , and i t ' s f o r the non-plugged-and-abandoned w e l l s 

only. And because these w e l l s — the Type 1 through Type 3 
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don't penetrate below the San Andres, the a n a l y s i s t h a t 

I ' l l walk you through looks a t i s o l a t i o n of the Hobbs 

Grayburg-San Andres from the Byers-Queen. But before I 

s t a r t t h e r e , I ' l l j u s t mention t h a t i n terms of i s o l a t i o n 

o f the f r e s h water, a l l these w e l l s have a surface pipe, 

e i t h e r down t o about 200 or 300 f e e t , or they have a 

s h o r t e r surface pipe w i t h a k i n d of a m i d d l e - l e v e l 

i n t e r m e d i a t e casing s t r i n g set a t about 1600. 

Q. Let me i n t e r r u p t you f o r a second. Am I c o r r e c t 

i n understanding t h a t i n the area of review you have not 

found a s i n g l e wellbore t h a t d i d n ' t have s u f f i c i e n t surface 

casing, s t r i n g and cement t o i s o l a t e the f r e s h water? 

A. That's c o r r e c t , I d i d n ' t f i n d a s i n g l e one. 

Q. So the f r e s h water i s protected? 

A. Fresh water i s d e f i n i t e l y p r o t e c t e d . 

Q. Okay. Do you f i n d any wellbore i n which a lower 

i n t e r v a l below the San Andres 3 Zone might be communicated 

w i t h i n t h a t wellbore i f an i n j e c t i o n occurs i n the 

u n i t i z e d i n t e r v a l ? Are there any lower formations a t r i s k ? 

A. There are lower formations, yes. 

Q. But none of them are a t r i s k , are they? 

A. No, I'm s o r r y , I'm t h i n k i n g about my schematic. 

Yeah, I don't b e l i e v e we have any of those t h a t are a t 

r i s k . 

Q. A l l r i g h t , so we don't have any of those k i n d of 
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problems where a unique circumstance e x i s t s where i n j e c t i o n 

i n t o the San Andres i s going t o contaminate or reduce 

hydrocarbon production from a deeper zone? 

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

Q. How about the other way? Do we have an 

o p p o r t u n i t y i n t h i s area where i n j e c t i o n takes place i n the 

San Andres and there's a wellbore t h a t ' s a conduit by which 

f l u i d s would migrate i n t o a hydrocarbon-producing zone 

above t h a t i n t e r v a l ? 

A. There i s one w e l l . 

Q. Okay. I s the a v a i l a b i l i t y of the Grayburg an 

o p p o r t u n i t y t o seal these wellbores and confi n e the 

i n j e c t e d f l u i d s t o the u n i t i z e d i n t e r v a l ? 

A. Yes, as Mr. F a l l s t e s t i f i e d , the Grayburg, the 

top 100 f e e t of i t i s nonproductive. I t ' s dolomite f i l l e d 

w i t h a n h y d r i t e s , so i t ' s a c t u a l l y a good s e a l , so there's a 

very t h i c k v e r t i c a l i n t e r v a l between even the p r o d u c t i v e 

p o r t i o n of the Grayburg and the next highest pool up the 

hole , which i s the Byers-Queen. 

Q. Okay. Walk us through, from l e f t t o r i g h t , the 

va r i o u s types now and the data on the bottom h a l f of the 

spreadsheet and what s i g n i f i c a n c e t h a t should have f o r us. 

A. Yes, E x h i b i t 30, I ' l l j u s t walk you through i t a 

l i t t l e b i t . The upper p a r t of E x h i b i t 3 0 shows some 

wel l b o r e diagrams, and these are Type 1, 2 or 3. And what 
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I'm a t t e m p t i n g t o show i s how the w e l l s i n t h a t p a r t i c u l a r 

type are constructed i n r e l a t i o n t o the u n i t i z e d i n t e r v a l , 

which i s from the top of the Grayburg down t o the 4500 

f e e t . 

And s t a r t i n g w i t h Type 1, you can see by the 

s h o r t casing s t r i n g there a l l the w e l l s i n Type 1 have 

surface pipe. And then the next smallest s i z e casing down 

i s shown w i t h a dashed l i n e . Some of those w e l l s have t h a t 

s h o r t i n t e r m e d i a t e , some don't, so i t ' s not present i n a l l 

of them. 

But then the next smallest casing s i z e down i s 

the i n t e r m e d i a t e set i n t o the Grayburg, and a l l the w e l l s 

i n t h i s type have t h a t intermediate set i n t o the Grayburg. 

And then you have t h i s open hole t h a t i s d r i l l e d out below 

the i n t e r m e d i a t e . 

And the i n f o r m a t i o n below the schematic drawing, 

you can see i n the f i r s t column t h a t says "Section", and 

you see v a r i o u s numbers on i t , those are the s e c t i o n 

numbers corresponding t o the sections t h a t have w e l l s 

w i t h i n the area of review. 

And the next column over from t h a t are the number 

of w e l l s and some top-of-cement i n f o r m a t i o n about those 

p a r t i c u l a r w e l l s i n those sections. For example, Section 

13 we see "4/2770-surface". What t h a t means i s , t h e r e are 

f o u r w e l l s i n Section 13 t h a t are Type 1 w e l l s , and the 
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lowest top of cement of a l l those f o u r w e l l s i s 2770 f e e t , 

and the high e s t top of cement i s a l l the way t o surface. 

And you can see as you go a l l the way down t h a t 

t h a t column — th e r e are a couple of w e l l s i n some 

se c t i o n s , i n some sections there are no open-hole 

completions — g e t t i n g a l l the way t o the bottom where i t 

says "Summary", you can see t h a t the open-hole completions 

t o t a l 3 6 w i t h i n the area of review, and the lowest top of 

cement on these Type 1 completions i s 3125, and the highest 

t o p of cement i s surface. 

So what t h i s i s attempting t o represent i n a k i n d 

of summarized fashion i s where the top of cement i s on 

these w e l l s t h a t are categorized as Type 1, and what t h a t 

says i s t h a t behind the intermediate casing s t r i n g , the 

deepest, lowest top of cement of a l l those 36 w e l l s i s 3125 

f e e t , i n d i c a t i n g t h a t the Grayburg, the top of the Grayburg 

or the Byers-Queen, i s w e l l i s o l a t e d from the Hobbs 

Grayburg-San Andres Pool. 

Q. A l l r i g h t , l e t ' s t u r n t o Type 2 and have you 

reach your opinions as t o whether a l l the wellbores i n t h i s 

type category are configured i n such a way as t o have 

i s o l a t e d the Grayburg-San Andres. 

A. Yes, s i r . Type 2 are w e l l s t h a t have surface 

p i p e , may or may not have t h a t s h o r t i n t e r m e d i a t e s t r i n g , 

but they have a production casing set a l l the way i n t o the 
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San Andres and cemented, and you can see there's 160 of 

these t o t a l . 

And so the ana l y s i s t h a t I looked a t t h e r e was, 

where was the top of cement behind the produc t i o n s t r i n g on 

these types o f wells? And there's 160 of them, the lowest 

top of cement i s 3624 f e e t , and the highest i s surface. 

And I w i l l j u s t p o i n t out t h a t the one w e l l t h a t causes 

t h a t 3624 value t o show up i n here i s a w e l l i n Section 32. 

I t has a low top of cement. And I went i n and — I 

i n v e s t i g a t e d t h a t w e l l i n p a r t i c u l a r t o look t o see where 

the top of the Grayburg was on t h a t w e l l , and i t ' s about 

3700 f e e t . So i n my opinio n t h a t i s not a problem w e l l 

because i t has about 80 f e e t of cement above the top of the 

Grayburg, behind the production casing s t r i n g . 

And i f you take t h a t value out, the next deepest 

top of cement i s 3112, so t h a t was the only one t h a t t h e r e 

might be some question about. 

Q. Take us t o Type 3 and i d e n t i f y and describe your 

conclusions. 

A. Type 3 i s very much l i k e Type 1. The only 

d i f f e r e n c e i s t h a t these w e l l s have a l i n e r run i n them, 

and t h e l i n e r i s cemented. The l i n e r may or may not be run 

a l l t he way back t o surface. You can see there's 108 of 

these p a r t i c u l a r type of w e l l s , and the top of cement — 

the same type of ana l y s i s was u t i l i z e d as the w e l l s i n Type 
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1, and the lowest one i s 3460 f e e t behind the i n t e r m e d i a t e , 

and the high e s t i s surface. So I d i d n ' t see any w e l l t h a t 

was a Type 3 t h a t was even close t o being a problem w e l l . 

Q. A l l r i g h t , t u r n the page and l e t ' s look a t Type 

4. Summarize your observations and give us your 

conclusions. 

A. Type 4, we're s t a r t i n g t o look a t the deeper 

w e l l s , and you can see surface pipe, you can see — i t may 

or may not have the short intermediate, but these w e l l s 

have pr o d u c t i o n casing s t r i n g set a l l the way through the 

u n i t i z e d i n t e r v a l down t o 6000, 7000 f e e t , I t h i n k , as I 

r e c a l l , i s the — i s a common TD f o r those w e l l s . But 

there's very few of them, there's a t o t a l of f o u r of them. 

And t h e top of cement behind t h a t p r o d u c t i o n casing s t r i n g , 

the lowest i s 2510 f e e t , i n d i c a t i n g t h a t those w e l l s are 

w e l l cemented t o i s o l a t e our u n i t i z e d i n t e r v a l from any 

uphole or downhole zones. 

Q. And f i n a l l y the l a s t type, Mr. Foppiano, Type 5. 

A. Type 5 w e l l s are the deep producers t h a t have a 

l i n e r but also have an intermediate. A l l of these w e l l s 

have intermediate casing s t r i n g s set i n t o the Grayburg and 

cemented, and then they have e i t h e r a l i n e r run down t o a 

deeper h o r i z o n , 6000, 7000 f o o t , whatever, and t h a t l i n e r 

may or may not be cemented back — I mean, may or may not 

be t i e d back t o surface, as denoted by the dashed l i n e . 
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And so the ana l y s i s there was f i r s t t o look t o 

see what the top of cement was behind the in t e r m e d i a t e 

casing s t r i n g . And we have a t o t a l of 37 of these w e l l s , 

and the lowest top of cement observed on these w e l l s was 

3653 f e e t , and the highest was surface. 

And I would l i k e t o p o i n t out t h a t the w e l l t h a t 

has the 3653-foot value i s a w e l l i n Section 33, and t h e r e 

again I looked a t the top of Grayburg on t h a t p a r t i c u l a r 

w e l l , and the top of Grayburg on t h a t w e l l i s 3684, so 

there's roughly 3 0 f o o t of cement above the top of Grayburg 

on t h a t w e l l . And i n a d d i t i o n t o t h a t , the long s t r i n g — 

t h a t i s , down t o the deeper horizon — i s cemented up i n t o 

the i n t e r m e d i a t e . 

And also what I've shown i n the top of cement 

behind the l i n e r , since i t would be important t o look a t 

the i s o l a t i o n of the Hobbs Grayburg-San Andres u n i t i z e d 

i n t e r v a l from any deeper horizons since these are w e l l s 

t h a t are completed i n a deeper horizon, I looked a t the top 

of cement behind the l i n e r on these w e l l s . And 33 of them, 

as you can see under the summary l i n e , t he l i n e r s are 

cemented a l l the way back i n t o the in t e r m e d i a t e , and on 

f o u r of the w e l l s they're not, but the tops of cement on 

those range anywhere from 4368 f e e t t o 3945. But t h a t ' s 

s u f f i c i e n t t o get up t o the San Andres and i s o l a t e the 

u n i t i z e d i n t e r v a l from any deeper horizons, so I don't see 
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any problem w e l l s under a Type 5 a t a l l , e i t h e r . 

Q. I n f a c t , Mr. Foppiano, you see no problem w e l l s 

i n Type 1 through 5, do you? 

A. That's c o r r e c t . I n my op i n i o n , a l l of these 

w e l l s have the u n i t i z e d i n t e r v a l i s o l a t e d from the Byers-

Queen or the G l o r i e t a , e i t h e r by casing or by cement. 

Q. Let's t u r n now t o E x h i b i t 31 and t a l k about the 

th r e e w e l l s t h a t r e q u i r e f u r t h e r discussion. A l l t h r e e of 

these w e l l s are plugged and abandoned w e l l s , r i g h t ? 

A. Almost. Two of the w e l l s are plugged and 

abandoned, and one i s an i n j e c t o r t h a t w i l l be u t i l i z e d as 

a C0 2 i n j e c t o r . 

Q. My l i s t shows they're a l l abandoned and the 

i n j e c t o r i s a proposed i n j e c t o r . Have I misunderstood 

t h i s ? 

A. I t ' s a proposed i n j e c t o r , but i t ' s c u r r e n t l y an 

i n j e c t o r , I b e l i e v e . 

Q. Ah, okay, a l l r i g h t . My question i s , out of the 

p o p u l a t i o n of P-and-A'd w e l l s , you've examined a l l the 

P-and-A'd w e l l s , and you p u l l e d up two t h a t need t o be 

discussed? 

A. Of the 63 plugged and abandoned w e l l s , t h e r e are 

two of them t h a t I ' d l i k e t o discuss. 

Q. A l l r i g h t . And then the t h i r d one i s a c u r r e n t 

water i n j e c t o r ? 
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A. That's my understanding, yes. 

Q. A l l r i g h t , l e t ' s t a l k about t h a t one f i r s t . I 

b e l i e v e i t i s the f i r s t page of E x h i b i t 31? 

A. Yes, i t ' s the f i r s t schematic t h a t you see on 

E x h i b i t 31. 

Q. A l l r i g h t , t h a t ' s where I ' d l i k e t o s t a r t . And 

l e t ' s take t h a t i n f o r m a t i o n and r e l a t e i t back t o the area-

of-review map so t h a t Mr. Catanach can f i n d t h a t w ellbore 

and see what i n j e c t i o n w e l l s are w i t h i n a h a l f - m i l e r a d i u s 

of t h a t w e l l b o r e . 

Mr. Catanach, I t h i n k we have marked one of these 

area-of-review maps i n such a way t h a t you can e a s i l y f i n d 

t h a t p o t e n t i a l problem w e l l . 

EXAMINER CATANACH: Are you t a l k i n g about the 

311, Mr. Kel l a h i n ? 

MR. KELLAHIN: Yes, I am. I t should be c o l o r -

coded. Did we get you the r i g h t map? 

THE WITNESS: I t may be the other map t h a t — 

MR. KELLAHIN: Oh, t h i s i s i t . Yeah, here i t i s , 

r i g h t t h e r e . 

A l l r i g h t , l e t ' s t a l k about the 311, Mr. Stogner 

— Mr. Foppiano. No, I r e c o g n i z e t h e d i f f e r e n c e . They 

wear t h e same k i n d of t i e , but Mr. Foppiano has got 

glasses, and Mr. Stogner — 

THE WITNESS: I take t h a t as a compliment, Mr. 

STEVEN T. BRENNER, CCR 
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K e l l a h i n . 

MR. KELLAHIN: I'm g e t t i n g t i r e d , Mr. Examiner. 

Please do not t e l l Mr. Catanach — Mr. Catanach, Mr. 

Stogner. 

Q. (By Mr. K e l l a h i n ) Okay, l e t ' s look a t E x h i b i t 

Number 31. What's the f i r s t page, s i r ? 

A. E x h i b i t 31 i s a schematic of the North Hobbs 

Grayburg-San Andres U n i t Well Number 311. And i f you look 

a t the area-of-review map, t h i s w e l l shows up obviously as 

pi n k . I t ' s a proposed C02 i n j e c t o r . I t ' s l o c a t e d i n about 

the middle of the n o r t h h a l f of Section 19, almost i n the 

middle o f the area of review, and i t i s an i n j e c t i o n w e l l . 

The l i n e r , as you can see from the schematic, 

ther e ' s a l i n e r down t o 4200 f e e t , there's i n t e r m e d i a t e 

casing s t r i n g s set t o 3952 f e e t . This w e l l i s not a 

p o t e n t i a l problem w e l l from the standpoint t h a t there's an 

avenue of communication from the San Andres t o e i t h e r the 

Byers-Queen or the G l o r i e t a . I t i s j u s t a w e l l t h a t i t 

would appear t h a t doesn't have enough cement t o cover the 

San Andres and would need t o be squeezed — because i t ' s a 

proposed i n j e c t o r , i t would need t o be squeezed before we 

u t i l i z e i t f o r c o 2 - i n j e c t i o n s e r v i c e . 

Q. So what's your recommendation? 

A. Our recommendation w i l l be t h a t — What we plan 

t o do i s t o re-enter or go i n t o t h i s w e l l and squeeze the 
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to p of the l i n e r before i t ' s placed on C 0 2 - i n j e c t i o n 

s e r v i c e . 

Q. I s t h a t a c t i o n going t o be necessary, i n your 

o p i n i o n , t o take place before you can u t i l i z e any other 

i n j e c t o r w i t h i n a h a l f - m i l e radius of t h a t wellbore? 

A. Yes, I guess t h a t would be the case. 

Q. A l l r i g h t , so w e ' l l f i x t h i s f i r s t and then 

e i t h e r c o n c u r r e n t l y or t h e r e a f t e r w e ' l l u t i l i z e the 

a f f e c t e d i n j e c t o r s ? 

A. Okay, t h a t ' s — 

Q. I s t h a t r i g h t ? 

A. That's r i g h t . 

Q. I s t h a t okay? 

A. That's okay. 

Q. Okay, l e t ' s go t o page 2. Help us f i n d the 

Humble New Mexico State A 4 w e l l , Mr. Foppiano. 

A. The Humble New Mexico State A 4 w e l l should be 

shown i n l i g h t blue, and i t ' s i n Section 25, and I b e l i e v e 

on the Examiner's copy i t ' s also c i r c l e d i n yellow. I t i s 

i n the — about the middle of the east h a l f of Section 25, 

r i g h t next t o Well Number 431. 

Q. A l l r i g h t , s i r , I have i t . What's the problem 

w i t h t h i s , or p o t e n t i a l problem w i t h t h i s w e l l ? 

A. This w e l l i s a problem w e l l . I t has 5-1/2-inch 

casing s e t t o 3189 f e e t and cemented back. I t ' s not deep 
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enough t o cover the Byers-Queen. And the top of San Andres 

i n t h i s w e l l i s determined t o be about 4050. We do have a 

cement plug t h a t was placed i n t h i s w e l l a t TD. I t was a 

25-sack cement plu g , and i t doesn't appear t o be enough t o 

i s o l a t e t he u n i t i z e d i n t e r v a l from the Byers-Queen. So 

t h i s w e l l w i l l have t o be re-entered and re-plugged i n such 

a manner t h a t the u n i t i z e d i n t e r v a l i s i s o l a t e d from the 

Byers-Queen. 

Q. And then what i s your recommendation? 

A. Our recommendation i s t h a t t h a t work be done t o 

the s a t i s f a c t i o n of the NMOCD D i s t r i c t O f f i c e before 

i n j e c t i o n commences i n t o the f i v e w e l l s t h a t are c i r c l e d i n 

green on the Examiner's map. 

Q. A l l r i g h t , s i r . Let's t u r n t o the l a s t p o t e n t i a l 

problem w e l l . I have t h a t shown as the Moran SM 20 Number 

1 w e l l . 

A. Yes, s i r , the Moran SM 20 Number 1 w e l l i s 

lo c a t e d i n Section 20 i n the northeast q u a r t e r . I t ' s also 

shown i n blue on your area-of-review map. 

The two w e l l s , the proposed i n j e c t i o n w e l l s t h a t 

are w i t h i n a h a l f m i l e , are also c i r c l e d i n green, and 

th e r e are two of them, the 120 DF and 431 A. 

Q. Show us what i s the p o t e n t i a l problem w i t h t h i s 

w e l l b o r e and describe f o r us what i f any a c t i o n you're 

recommending take place. 
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A. As has been previously t e s t i f i e d to the i n j e c t i o n 

i n t e r v a l , we plan to i n j e c t i n t o the San Andres. The top 

of San Andres i n t h i s well i s about 4200 feet , and there 

was a plug set r i g h t at about 4200 feet on up the hole. So 

th a t doesn't appear to be enough to i s o l a t e below the top 

of San Andres from the Glorieta, which occurs at about 5300 

feet . 

Q. You are going to be isolated from other producing 

formations below the Glorieta, correct? 

A. Yes, because of the cement plug at 5575. 

Q. Yeah, so the p o t e n t i a l area of concern i s to 

determine what i f any p r o b a b i l i t y exists f o r production out 

of the Glorieta, and i f that i s i n close proximity t o t h i s 

wellbore, then you might have to take remedial action? 

A. Yes, s i r , Mr. Kellahin, and i n our in v e s t i g a t i o n 

of t h i s p a r t i c u l a r w e l l , as you can t e l l , 8-5/8 casing was 

run t o 305 feet and cemented, and then t h i s hole was 

d r i l l e d and t h i s well was plugged. 

And so the well was d r i l l e d and abandoned, there 

was obviously no productive p o t e n t i a l found i n any of these 

horizons below — i n any of these San Andres, Glorieta, 

Byers-Queen, whatever, and i n f a c t we've l o o k e d a l i t t l e 

f u r t h e r and there's another deep penetration i n the same 

section t h a t there was no Glorieta production from. I n 

f a c t , the nearest Glorieta production occurs about — i n 
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Section 32, which i s almost a m i l e and a h a l f away. 

And so i n our opin i o n , there's not any p o t e n t i a l 

p r o d u c t i o n t h a t could occur from the G l o r i e t a i n the 

immediate v i c i n i t y of t h i s w e l l , and so th e r e would be no 

need f o r us t o re-enter t h i s w e l l and attempt t o i s o l a t e 

the San Andres from the G l o r i e t a , because t h e r e are no 

reserves t h a t appear t o be i n danger, i n our op i n i o n . 

A d d i t i o n a l l y , I ' d l i k e t o p o i n t out t h a t t h i s 

e a r l y s p o t t i n g of t h i s w e l l i n d i c a t e s t h a t i t could be very 

close t o a highway. I n f a c t , i t may a c t u a l l y be under a 

business of some s o r t , and i f we were r e q u i r e d t o re- e n t e r 

t h i s w e l l t h e r e might be serious problems i n t r y i n g t o r i g 

up on i t . I n f a c t , depending on where i t e x a c t l y i s 

loc a t e d , i t might be impossible t o r i g up and re - e n t e r t h i s 

w e l l . 

So i n our opin i o n , given p r i m a r i l y the f a c t t h a t 

we don't t h i n k anything i s a t r i s k i n the G l o r i e t a , we 

don't see the need f o r the D i v i s i o n t o r e q u i r e t h a t we do 

any remedial a c t i o n on t h i s w e l l . 

Q. Let's t u r n t o a d i f f e r e n t t o p i c , Mr. Foppiano. 

Let's t u r n t o the documentation and t e c h n i c a l support f o r 

OXY's request f o r c e r t a i n surface pressure l i m i t a t i o n s i n 

the p r o j e c t . I f y o u ' l l d i r e c t your a t t e n t i o n t o what i s 

marked as — I have omitted one d e t a i l . 

Before we get t o t h a t , t h e r e i s E x h i b i t 3 2 which 
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i s t h e c e r t i f i c a t e of hearing. You were responsible f o r 

t a b u l a t i n g the i n t e r e s t owners a f f e c t e d t h a t were r e q u i r e d 

t o be n o t i f i e d pursuant t o D i v i s i o n rules? 

A. The surface owners, yes. 

Q. A l l r i g h t . I n a d d i t i o n , were t h e r e any operators 

other than OXY w i t h i n a h a l f - m i l e r a d i u s f o r which n o t i c e 

was required? 

A. W i t h i n a two-mile r a d i u s , yes, the r e were several 

operators t h a t were found t o be w i t h i n the two-mile r a d i u s 

and were i d e n t i f i e d and given n o t i c e by a copy of the C-

108. 

Q. So you went as f a r as the two-mile r a d i u s w i t h 

your n o t i f i c a t i o n ? 

A. Yes. 

MR. KELLAHIN: A l l r i g h t . Mr. Examiner, I have a 

replacement f o r E x h i b i t Number 32 f o r your purposes. The 

one I have t o replace includes, now, copies of a l l the 

green cards t h a t were returned t o us pursuant t o t h a t 

n o t i f i c a t i o n . We'd l i k e t o s u b s t i t u t e t h a t . 

Q. (By Mr. K e l l a h i n ) To the best of your knowledge, 

Mr. Foppiano, has OXY received any o b j e c t i o n s f o r approval 

t o t h e i r A p p l i c a t i o n presented before Examiner Catanach 

t h i s afternoon? 

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

Q. Let's t u r n now t o the t o p i c of the s t e p - r a t e t e s t 
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and the surface pressure l i m i t a t i o n s . I f y o u ' l l look a t 

E x h i b i t 33, i d e n t i f y t h a t f o r me. 

A. E x h i b i t 33 i s once again an o u t l i n e of the North 

Hobbs u n i t w i t h some selected w e l l s shown thereon, and 

these are i n j e c t i o n w e l l s . OXY has — or a c t u a l l y S h e l l a t 

the time these s t e p - r a t e t e s t s were performed, they d i d 

s t e p - r a t e t e s t s on approximately 50 w e l l s i n the North 

Hobbs U n i t . And t h i s e x h i b i t j u s t merely shows those w e l l s 

on which s t e p - r a t e t e s t s were performed, and i t i n d i c a t e s 

t h a t they were a l l over the u n i t . So there's broad 

coverage of the North Hobbs U n i t w i t h t h i s s t e p - r a t e t e s t 

i n f o r m a t i o n and i n p a r t i c u l a r , coverage throughout the 

Phase 1 area. 

Q. Let me have you t u r n t o E x h i b i t 34, and l e t ' s 

look a t the s t e p - r a t e data. 

A. Yes, E x h i b i t 34 i s a t a b u l a r p r e s e n t a t i o n of the 

s t e p - r a t e t e s t data, and i n 1988 you can see by the top 

group of w e l l s and i n f o r m a t i o n several s t e p - r a t e t e s t s were 

performed. The w e l l s on which those s t e p - r a t e t e s t s were 

performed are i d e n t i f i e d i n the f i r s t column. 

And I ' l l p o i n t out the w e l l nomenclature; i t may 

be a l i t t l e confusing. For example, 18-242 j u s t merely 

says i t ' s Section 18, Well Number 242. And then the middle 

column i s the i n j e c t i o n r a t e t h a t the f r a c t u r e occurred a t , 

and the t h i r d column i s the bottomhole f r a c t u r e pressure 
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observed d u r i n g the s t e p - r a t e t e s t . The bottom group of 

w e l l s are the s t e p - r a t e t e s t s t h a t were performed i n 1991. 

And as you can see from a n a l y s i s of t h i s data, 

t h e minimum bottomhole f r a c t u r e pressure experienced i n 

1988 was about 2587 p . s . i . , and the minimum i n 1991 was 

2 600 p . s . i . And t h i s i s obviously a wealth of data on 

which t o base a request f o r surface pressure maximums, and 

t h a t ' s why we analyzed i t and u t i l i z e d i t i n t h i s f a s h i o n . 

And so what we d i d i n designing our request f o r 

surface pressure maximums f o r our p r o j e c t i s , we looked a t 

t h i s data and then decided t h a t we would impart a l i t t l e 

conservatism t o i t , and we picked a design bottomhole 

pressure maximum c o n d i t i o n of 2400 p . s . i . , based on t h i s 

data. 

Q. Of a l l the — i s i t 50, 51 t e s t s ? — 

A. Approximately 52 t e s t s . 

Q. — 52 t e s t s , the lowest pressure i n which you get 

f r a c t u r e s i n the r e s e r v o i r i s 2587? 

A. Correct. 

Q. Everything else i s higher than t h a t ? 

A. Correct. 

Q. So you back down from 2587 t o 2400 pounds as the 

presumed conservative bottomhole pressure, p a r t i n g 

pressure? 

A. Correct. 
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Q. And from t h e r e , then, how do we make the 

c a l c u l a t i o n t o get us t o the surface pressure a p p r o p r i a t e 

f o r t h e v a r i o u s substances t o be i n j e c t e d ? 

A. I f y o u ' l l t u r n t o the next e x h i b i t — a c t u a l l y 

i t ' s t he e x h i b i t beyond t h a t . 

Q. Well, l e t ' s do 35 f i r s t . 

A. Okay, 35 i s nothing more than a g r a p h i c a l 

p r e s e n t a t i o n of the data t h a t was t a b u l a t e d on E x h i b i t 34. 

Q. I t simply shows t h a t i f we use 2400 pounds, a l l 

the data p o i n t s on the f r a c t u r e t e s t s are above t h a t , and 

some of them s u b s t a n t i a l l y above t h a t ? 

A. Correct. 

Q. A l l r i g h t . Take me through 3 6 and show me how 

you're going t o use the p a r t i n g pressure of the r e s e r v o i r 

back down by 200 pounds, and confer t h a t t o an a p p r o p r i a t e 

surface l i m i t a t i o n f o r the various substances. 

A. Yes, s i r , as Andy F a l l s , the previous witness, 

t e s t i f i e d t o , we ran our t u b i n g f l o w model t o gi v e us 

h y d r o s t a t i c pressure i n f o r m a t i o n and f r i c t i o n pressure 

i n f o r m a t i o n a t c e r t a i n f l o w - r a t e c o n d i t i o n s and based on 

the d i f f e r e n t types of i n j e c t a n t t h a t we're going t o 

experience i n t h i s p r o j e c t . 

S t a r t i n g w i t h the — Before I get t h e r e , though, 

t h i s e x h i b i t i s an attempt t o e x p l a i n where the requested 

surface pressure maximums come from, how we d e r i v e d them. 
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So s t a r t i n g a t the column on the l e f t , t h r e e 

d i f f e r e n t types of i n j e c t a n t t h a t w e ' l l be u t i l i z i n g i n 

t h i s p r o j e c t : Obviously produced water w i l l be r e i n j e c t e d 

w i t h a s p e c i f i c g r a v i t y of 1.09; almost pure C0 2 coming o f f 

the p i p e l i n e , a t about 80 degrees — and the temperature i s 

important i n the d e n s i t y c a l c u l a t i o n s — and then produced 

gas, which i s p r i m a r i l y C02 but 15-percent other 

components, and i t comes i n o f f the compression s t a t i o n a t 

110 degrees. 

And so lo o k i n g a t these d i f f e r e n t types of 

i n j e c t a n t s and s t a r t i n g w i t h a design c o n d i t i o n , a design 

maximum c o n d i t i o n of 2400 p . s . i . a t the bottomhole, which 

you've j u s t seen how we derived t h a t , we then went i n t o the 

next two columns t o represent the output of our t u b i n g f l o w 

model, and they show the d e n s i t y d i f f e r e n c e s and the 

f r i c t i o n d i f f e r e n c e s t h a t w e ' l l be experiencing, and i t 

a l s o i l l u s t r a t e s the reason f o r our requested surface 

pressure maximums. 

The h y d r o s t a t i c head, as you see f o r water, i s 

j u s t a h y d r o s t a t i c head of water, 18, 19 p . s . i . But then 

going down and lo o k i n g a t C02, you can see i t has much less 

h y d r o s t a t i c head, and then when you get t o the produced gas 

even much, much less h y d r o s t a t i c head. And t h a t ' s due t o a 

couple of reasons. 

One i s the temperature. The h o t t e r temperature 
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of the C02 and the produced gas mixture r e s u l t s i n a 

l i g h t e r d e n s i t y f o r t h a t mixture, and those other 

components present i n t h a t stream also cause t h a t m ixture 

t o have a l i g h t e r d e n s i t y . So one of the reasons why we 

have these surface pressure maximums we're r e q u e s t i n g are 

the d i f f e r e n t d e n s i t i e s , not only from water and C02 but 

between produced gas and p i p e l i n e C02. 

And then the t u b i n g f l o w model also gave us 

f r i c t i o n pressures a t d i f f e r e n t r a t e s , and what I've shown 

here on t h i s e x h i b i t are the f r i c t i o n pressures a t the 

design r a t e f o r the d i f f e r e n t i n j e c t a n t s , f o r , s t a r t i n g 

w i t h water, 9000 b a r r e l s a day, we see a f r i c t i o n pressure 

of 507 p . s . i , which — t h i s i s a f a i r l y high r a t e of 

i n j e c t i o n of water, as compared t o normal w a t e r f l o o d s , and 

so i t c a r r i e s w i t h i t a correspondingly high f r i c t i o n 

pressure. You can see the f r i c t i o n pressures f o r the two 

gaseous mixtures are a l o t l e s s , a l i t t l e l ess than 2 00 

p . s . i . 

So the t h i r d column i s the surface pressure a t 

design r a t e , and t h a t ' s nothing more than the 2400 p . s . i . 

design c o n d i t i o n , minus the h y d r o s t a t i c head, plu s the 

f r i c t i o n pressure. 

And then the l a s t column, which i s t h e pressures 

t h a t we're requesting, the maximum pressures we're 

req u e s t i n g f o r the d i f f e r e n t i n j e c t a n t s , they are j u s t 
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rounded up from the c a l c u l a t i o n s . 

So the sum of t h i s e x h i b i t i l l u s t r a t e s t h a t t h e r e 

are two reasons f o r these pressure maximums t h a t we're 

asking f o r . I t ' s d i f f e r e n t d e n s i t i e s , and then i t ' s the 

f r i c t i o n pressure caused by the high r a t e s of i n j e c t i o n . 

Q. Does t h i s c a l c u l a t i o n or p r e s e n t a t i o n take i n t o 

c o n s i d e r a t i o n the s i z e of the tubing? 

A. Yes, these c a l c u l a t i o n s are based on i n j e c t i o n 

down 3-1/2-inch t u b i n g , which i s from the standpoint of 

t h i s p r e s e n t a t i o n a worst case. I t ' s a m i n i m u m - f r i c t i o n -

type case. We're not going t o have anything bigger than 

3-1/2-inch t u b i n g , but we do — we w i l l have 2-7/8-inch 

t u b i n g i n a number of these w e l l s , but 2-7/8-inch t u b i n g a t 

the same r a t e s w i l l c a r r y w i t h i t correspondingly higher 

f r i c t i o n pressures, which w i l l r e s u l t i n correspondingly 

lower bottomhole pressures. 

Q. Let's t u r n t o E x h i b i t 37 and have you describe 

t h i s d i s p l a y . 

A. E x h i b i t 37 i s the output from the t u b i n g f l o w 

model f o r the d i f f e r e n t i n j e c t a n t s a t a l l r a t e s between 

zero and the design r a t e s . 

And on t h e l e f t , t h e s c a l e on t h e l e f t i s t h e 

wellhead i n j e c t i o n pressure, surface pressure, and on the X 

a x i s are the i n j e c t i o n r a t e s , a m i l l i o n cubic f e e t per day 

or a thousand b a r r e l s of water per day. And shown i n blue 
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i s t h e p r o f i l e f o r produced gas i n j e c t i o n , and i n red f o r 

p i p e l i n e C02 i n j e c t i o n and then i n green f o r water 

i n j e c t i o n . And t h i s i s e s s e n t i a l l y the same data as what 

was on the previous e x h i b i t except i t ' s a l l d i f f e r e n t r a t e s 

between zero and the design r a t e . 

And also what I've shown on here, j u s t f o r 

i l l u s t r a t i o n , i s the standard . 2 - p . s . i . - p e r - f o o t 

l i m i t a t i o n , which i t appears immediately obvious t h a t the 

standard . 2 - p . s . i . - p e r - f o o t l i m i t a t i o n won't a l l o w us t o 

i n j e c t a t the r a t e s t h a t are necessary t o conduct the 

p r o j e c t . 

So t h i s e x h i b i t , what we're asking the OCD i s t o 

a l l o w us t o operate under these pressures, based on the 

type of i n j e c t a n t and t h a t — you know, t h i s i s designed 

f o r 3-1/2-inch t u b i n g ; we would ask t h a t i t apply t o — no 

matter what s i z e t u b i n g we have, because i t i s a worst-case 

c o n d i t i o n , and i t would be more conservative t o apply t o 

2-7/8, and we're comfortable w i t h t h a t . 

And we b e l i e v e t h a t t h i s i s not only necessary 

but t h a t t h i s w i l l represent a s i t u a t i o n t h a t keeps us w e l l 

below the f r a c t u r e pressure, based on s t e p - r a t e t e s t data, 

based on the design c o n d i t i o n of 2400 p . s . i . t h a t i s the 

basis of t h i s a n a l y s i s , and so our request i s r e a l l y t h a t 

these surface pressure maximums — we be allowed t o operate 

under these surface pressure maximums, based on t h i s 

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



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

109 

a n a l y s i s . 

Q. Does OXY propose t o c o n s t r u c t f a c i l i t i e s t h a t 

w i l l a l l o w you t o monitor and manage these v a r i o u s pressure 

l i m i t a t i o n s a t the surface, based upon the type of 

substance being i n j e c t e d or moved through the system? 

A. Yes, we w i l l plan t o have systems t h a t keep our 

operations below pressures t h a t w i l l i n i t i a t e a f r a c t u r e . 

Q. Do you have an e x h i b i t t h a t w i l l i l l u s t r a t e f o r 

the Examiner t h i s automated p r e s s u r e - c o n t r o l system? 

A. Yes, E x h i b i t 38 i s a f a c i l i t i e s diagram of our 

automated c o n t r o l system, and what t h i s automated c o n t r o l 

system i s , i t ' s a system t h a t w i l l a u t o m a t i c a l l y keep us — 

keep these i n j e c t i o n w e l l s , the pressures — based on the 

pressures and the flo w r a t e s — a t c o n d i t i o n s below the 

l i n e s seen on the previous graph. 

And I would p o i n t out, i t ' s an automated system, 

i t ' s an automatic system, i t responds instantaneously, and 

t h i s i s what we b e l i e v e , based on our experience i n other 

C02 f l o o d s , the best way t o keep the surface i n j e c t i o n 

pressures a t c e r t a i n p o i n t s , based on a f l o w r a t e and based 

on the type of i n j e c t a n t . 

So t h i s f a c i l i t i e s diagram, there's two pages of 

i t . The f i r s t page i s the f a c i l i t i e s diagram or the 

automated c o n t r o l system t h a t w i l l be set up a t the WAG 

i n j e c t i o n header a t the s a t e l l i t e , and the second page i s 

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



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

110 

p a r t o f the automated c o n t r o l system t h a t w i l l be i n s t a l l e d 

near the wellhead. 

And j u s t s t a r t i n g a t the l e f t and k i n d of moving 

t o the r i g h t , you can see a t the WAG header produced gas — 

I mean, excuse me, produced water or C02 or produced gas, 

whichever the w e l l needs t o be, whatever we need t o be 

i n j e c t i n g i n t h a t w e l l f o r r e s e r v o i r purposes — t h a t w i l l 

be coming i n . And we shut o f f one and open the other 

through these valves c a l l e d MOV's — t h a t ' s j u s t f o r motor-

operated valves. 

And then we come i n t o the c e n t r a l p a r t of the 

e x h i b i t or the middle p a r t of the e x h i b i t where w e ' l l be 

analyz i n g and c a l c u l a t i n g the flo w r a t e of t h a t i n j e c t a n t 

a t t h a t time, and then w e ' l l be modulating based on t h a t 

c a l c u l a t e d f l o w r a t e , and our design f l o w r a t e f o r t h a t 

p a r t i c u l a r w e l l w i l l be modulating a choke t o keep i t a t 

t h a t design c o n d i t i o n . 

However, the choke w i l l have a maximum pressure 

l i m i t , based on pressure monitoring t h a t goes on a t or near 

the wellhead. And what t h a t w i l l do i s , i f t h a t pressure 

maximum i s reached, then t h a t choke w i l l not open any more. 

So t h a t w i l l keep us below those curves shown on t h a t p r i o r 

e x h i b i t , depending on the type of i n j e c t a n t t h a t we're 

p u t t i n g i n the w e l l and depending on the f l o w r a t e f o r t h a t 

p a r t i c u l a r w e l l . 

STEVEN T. 
(505) 

BRENNER, CCR 
989-9317 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

111 

And essentially t h i s i s the same type of system 

— somebody described i t t o me as analogous t o a cruise 

c o n t r o l on a car, and that's basically what t h i s i s . I t ' s 

a cruise control with a governor. And i t ' s saying th a t at 

a c e r t a i n speed there i s — we can't speed up anymore 

because that's the pressure — based on that flow rate that 

we cannot exceed, and that's the same that i s the basis of 

the p r i o r e x h i b i t . 

Q. I n addition to requesting these surface 

l i m i t a t i o n pressures, Mr. Falls t e s t i f i e d a while ago that 

he's requesting an administrative process where he can 

apply t o the Division and obtain increases above t h i s 

pressure when he can submit appropriate engineering data, 

including but not l i m i t e d t o step-tests? 

A. Yes. 

Q. Do you support that opinion? 

A. Yes, I do. I think that the data t h a t we have 

here allows f o r certain pressure maximums to be set f o r the 

i n j e c t i o n wells, and i f the conditions warrant and we go 

out and run step-rate i n j e c t i o n pressure tests and need a 

higher i n j e c t i o n pressure on a p a r t i c u l a r w e l l , then the 

p e r f o r m i n g o f s t e p - r a t e t e s t s and u t i l i z i n g t h e same 

methodology, the same approach as we've explained here, 

which i s to account fo r the f r i c t i o n and the density, that 

we should be allowed to increase the i n j e c t i o n pressure 
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above what we're recommending here based on s t e p - r a t e t e s t s 

performed a f t e r t h i s order i s entered. 

Q. Are the r e other types of data or t e s t s t h a t can 

be submitted t o the D i v i s i o n , instead of a s t e p - r a t e t e s t , 

t h a t can be u t i l i z e d t o s a t i s f y the r e g u l a t o r s t h a t i t ' s 

safe t o increase the surface pressure l i m i t a t i o n ? 

A. My understanding t h a t t h e r e i s , t h e r e are H a l l 

and Hearn p l o t s and maybe even some other data, Poisson's 

r a t i o and other t h i n g s , based on the rock p r o p e r t i e s , t o 

j u s t i f y a bottomhole pressure l i m i t t h a t w i l l not exceed a 

f r a c t u r e pressure. 

Q. So we would l i k e an order t h a t gives an 

a d m i n i s t r a t i v e procedure t o submit a p p r o p r i a t e engineering 

data, i n c l u d i n g but not ne c e s s a r i l y l i m i t e d t o s t e p - r a t e 

t e s t s ? 

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

MR. KELLAHIN: That concludes my examination of 

Mr. Foppiano. We would 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 27 through 38. 

EXAMINER CATANACH: E x h i b i t s 27 through 38 w i l l 

be admitted as evidence. 

EXAMINATION 

BY EXAMINER CATANACH: 

Q. Mr. Foppiano, i n i t i a l l y how many i n j e c t i o n w e l l s 

are we adding a t t h i s time? 
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A. Well, we are asking f o r , I t h i n k i t ' s 

approximately a hundred i n j e c t i o n w e l l s t h a t w i l l be C02 

i n j e c t o r s , but we are asking f o r them t o be a u t h o r i z e d f o r 

— a l l of them f o r water i n j e c t i o n . Several of them 

c u r r e n t l y are authorized f o r water i n j e c t i o n , but none of 

them, obviously, are authorized f o r C02 i n j e c t i o n . But 

some of them we're asking f o r a u t h o r i z a t i o n t o i n j e c t j u s t 

C0 2, and others we're asking f o r a u t h o r i z a t i o n t o i n j e c t 

C0 2 and produced gas. 

Q. Now, these are a l l — Are t h e r e new conversions 

a t t h i s p o i n t t h a t are not c u r r e n t l y i n j e c t i o n wells? 

A. There are w e l l s t h a t are not c u r r e n t l y i n j e c t i o n 

w e l l s , t h a t w i l l be i n the f u t u r e as p a r t of t h i s p r o j e c t , 

yes. 

Q. Okay, how many of those? Do you know? Estimate? 

A. No, I do not. I ' d be happy t o supply t h a t 

i n f o r m a t i o n l a t e r . 

Q. Does your proposal, your C-108, does i t s p e c i f y 

whether i t ' s a new i n j e c t i o n w e l l or whether i t ' s an 

e x i s t i n g i n j e c t i o n w e l l , t h i n g s l i k e t h a t ? 

A. The t a b u l a r data shows e x i s t i n g c o n d i t i o n , and so 

i t w i l l show i t as a water i n j e c t i o n w e l l i f i t ' s c u r r e n t l y 

a water i n j e c t i o n w e l l . And then the i n j e c t i o n w e l l data 

sheets, as I understand, are showing proposed c o n d i t i o n s . 

And so I'm t r y i n g t o remember. I can look t o see. I don't 
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t h i n k we put current status on the i n j e c t i o n w e l l data 

sheets, but I ' l l take a look at i t r e a l quick. 

MR. KELLAHIN: Mr. Foppiano, maybe i t w i l l help, 

when we attached the Application to Mr. Catanach we had an 

ex h i b i t t h a t l i s t e d a l l of these wellbores and I th i n k 

included t h e i r current status and proposed status. I've 

handed Mr. Foppiano those exhibits out of the Application, 

and w i t h his assistance maybe we can answer your question. 

THE WITNESS: Yes, I apologize. I didn't r e a l i z e 

the current status was refl e c t e d on t h i s e x h i b i t . This i s 

part of the C-108, and i t ' s an i n j e c t i o n w e l l l i s t , and i t 

d e t a i l s the current status of a l l these proposed i n j e c t o r s , 

whether they're currently a producer or whether they're 

c u r r e n t l y being u t i l i z e d f o r water i n j e c t i o n . And then i t 

also show whether t h e y ' l l be u t i l i z e d f o r C02 i n j e c t i o n or 

produced gas i n j e c t i o n . 

Q. (By Examiner Catanach) Okay, so from that l i s t 

i f a w e l l i s showing as currently a producer, I would 

assume that's a new i n j e c t o r that you're permitting f o r 

i n j e c t i o n at t h i s time? 

A. That's correct. 

Q. And a l s o on t h a t e x h i b i t t h e r e ' s a r e f e r e n c e t o 

whether or not that well w i l l be i n j e c t i n g water or C02 or 

both, or what i t w i l l i n j e c t , or are you asking f o r a l l of 

these wells t o have authorization t o i n j e c t C02 and water? 

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



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

115 

A. We're asking f o r a u t h o r i z a t i o n t o i n j e c t water i n 

a l l of these w e l l s . And then i n the w e l l s t h a t are shown 

on t h i s e x h i b i t as — t h a t are not shaded, I b e l i e v e the 

shading on t h i s l i s t i n d i c a t e s w e l l s f o r which we're 

req u e s t i n g a u t h o r i t y t o i n j e c t C02, water and produced 

gases. And f o r the w e l l s t h a t are not shaded on t h i s l i s t , 

we're re q u e s t i n g a u t h o r i z a t i o n t o i n j e c t water and C02 but 

not produced gas. 

EXAMINER CATANACH: Mr. K e l l a h i n , I may ask you 

— I don't know, I haven't looked a t t h a t e x h i b i t , I don't 

know i f i t ' s c l e a r enough, but — 

MR. KELLAHIN: We'll organize i t f o r you s i r . 

EXAMINER CATANACH: — can you — 

MR. KELLAHIN: You bet. 

EXAMINER CATANACH: — summarize i t — 

MR. KELLAHIN: Yes, s i r . 

EXAMINER CATANACH: — i n a b e t t e r fashion? 

MR. KELLAHIN: Yes, s i r . 

EXAMINER CATANACH: Okay. 

Q. (By Examiner Catanach) Mr. Foppiano, w i t h 

regards t o cement tops w i t h i n the area-of-review w e l l s , do 

you know, or do you have an estimate on how many of those 

were measured and how many were calculated? 

A. I don't, the short answer t o your question i s no, 

I don't have a number. But I would venture a guess t h a t on 
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the t o p — the cement tops t h a t were c r i t i c a l , which are 

the ones e i t h e r behind the intermediate or behind the long 

s t r i n g i f i t was d r i l l e d through the San Andres, most of 

those, more than 50 percent, my f e e l i n g i s , were measured 

tops of cement, as opposed t o c a l c u l a t e d . But I d i d not do 

an a n a l y s i s t o see which ones were c a l c u l a t e d versus other. 

Q. Okay, and those t h a t were not measured you d i d 

c a l c u l a t i o n s on? 

A. Correct. 

Q. Were f a c t o r s such as the type of cement taken 

i n t o account when you c a l c u l a t e d tops, or was i t j u s t a 

unif o r m assumption? 

A. The y i e l d assumption was uniform based on — 

a p p l i e d t o the number of sacks, because the r e j u s t wasn't 

much i n f o r m a t i o n a v a i l a b l e about the a c t u a l y i e l d of the 

cement t h a t was u t i l i z e d even when we had t h a t i n f o r m a t i o n . 

We knew the sacks, we knew some d e s c r i p t i o n of the cement. 

But as f a r as what the y i e l d , what the mix was of t h a t 

cement, we d i d n ' t get i n t o t h a t l e v e l of d e t a i l on the 

d i f f e r e n t types of cement t h a t were u t i l i z e d . 

Q. Okay. With regards t o the — You used a 50-

percent e f f i c i e n c y f a c t o r ? 

A. Yes, s i r . 

Q. Do you have an opinion on whether or not t h a t i s 

a good number, or do you have a f e e l f o r t h a t ? 
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A. I n my op i n i o n , i t was — i t r e s u l t e d i n tops of 

cement t h a t were e i t h e r close t o ones t h a t were determined 

by cement bond l o g or r e s u l t e d i n lower tops of cement. So 

i t was a f a i r l y , I t h i n k , p e s s i m i s t i c approach t o use 50 

percent. Generally, I t h i n k i f the bond l o g was run, the 

top of cement might a c t u a l l y be f a r t h e r up the hole than 

what was c a l c u l a t e d using a 50-percent excess. 

Q. Mr. Foppiano, I know t h a t you've had some 

experience working i n the South Hobbs U n i t , but t h e r e are 

some — i n the North Hobbs u n i t as w e l l , I'm sure some 

w e l l s t h a t were d r i l l e d — what? — i n the 192 0s, 193 0s, 

or am I — 

A. I know the r e were some w e l l s d r i l l e d e a r l y i n the 

19th Century — or the 20th Century. And I remember 1948, 

1930 on some of the dates d r i l l e d , but I d i d n ' t remember 

seeing any 192 0s. 

Q. Okay. 

A. And here again, the w e l l s we've analyzed c l o s e l y 

were only the ones t h a t penetrated the Hobbs Grayburg-San 

Andres Pool, so the shallower — some of the shallower 

w e l l s , they may have been d r i l l e d l a t e r — I mean e a r l i e r 

than the ones t h a t I was l o o k i n g a t . 

Q. Okay. The P-and-A'd w e l l s t h a t you've looked a t , 

t h a t were plugged maybe i n the 1940s, do you have an 

o p i n i o n as t o whether those were p r o p e r l y plugged or 
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c o n v e n t i o n a l l y plugged? 

A. My o p i n i o n i s , based on the — We a c t u a l l y 

obtained plugging approvals on a l l of those w e l l s except 

one, where we could not f i n d the data on how i t was 

plugged. But i n my op i n i o n they were a l l p r o p e r l y plugged 

a t the time they were plugged. They were approved by the 

l o c a l NMOCD o f f i c e i n the manner i n which they were 

plugged. 

The only w e l l t h a t we could not f i n d p lugging 

i n f o r m a t i o n on has casing set t o a l i t t l e over 5000 f e e t 

and cemented, so i t was — the Hobbs Grayburg-San Andres 

Pool, the u n i t i z e d p o r t i o n of i t i s i s o l a t e d behind the 

casing i n t h a t w e l l . So how i t was plugged i n s i d e the 

casing, i t d i d n ' t appear t o be anything t h a t r e l a t e d t o the 

i s o l a t i o n issue. 

Q. Did you f i n d any w e l l s t h a t were unconventionally 

plugged? You hear s t o r i e s about c e r t a i n o b j e c t s being 

thrown i n the wellbores when they're plugged, and I j u s t — 

I mean, I don't know i f t h a t ' s t r u e i n t h i s area or not, 

but d i d you come across any of those? 

A. No, I d i d n ' t . I don't r e c a l l seeing any of 

those. There's a l l manners of plugging, as you can 

imagine. I know there were several w e l l s t h a t had dual 

s t r i n g s of 3-inch t u b i n g i n the w e l l , and they were l e f t i n 

place, c u t o f f and l e f t i n place and cemented. So there's 

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



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

119 

a l a r g e v a r i e t y of plugging approaches on these 63 plugged 

and abandoned w e l l s . 

Q. When you looked a t whether or not a w e l l was 

plugged p r o p e r l y , you looked a t i t from the standpoint of 

the San Andres being i s o l a t e d w i t h respect t o other 

producing zones? 

A. That's c o r r e c t , and f r e s h water. 

Q. Okay, and f r e s h water? 

A. Yes. 

Q. So g e n e r a l l y i f a w e l l , say a San Andres w e l l , 

was plugged, i f i t had a plug above the San Andres i t 

p r o t e c t e d the formations above th e r e as w e l l as the f r e s h 

water? 

A. Yes. I'm j u s t t r y i n g t o r e c a l l — and obviously 

the schematics are a l l p a r t of the C-108, but some of them 

had c u t - o f f casing, and there was a pl u g i n and out of 

where the c u t - o f f stub was. So i n my a n a l y s i s I looked t o 

see was the u n i t i z e d p o r t i o n of the Hobbs Grayburg-San 

Andres Pool i s o l a t e d from the other pools, based on how the 

w e l l was plugged? And i n my opi n i o n t h a t was the case on 

those plugged and abandoned w e l l s , except the two t h a t I've 

described. 

Q. Did you f i n d w e l l s t h a t were not plugged t o 

modern standards, say, d i d you f i n d some w e l l s t h a t maybe 

d i d n ' t have a casing stub plug or a casing shoe p l u g or 
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t h i n g s l i k e t h a t ? 

A. I can't answer t h a t because I d i d n ' t analyze i t 

from the standpoint of modern plugging requirements. 

Q. So b a s i c a l l y i n your a n a l y s i s , i f a w e l l had a 

bottom p l u g which i s o l a t e d the San Andres, was t h a t 

considered adequate? 

A. E i t h e r i t had casing i n the Grayburg and t h e r e 

was a pl u g i n s i d e t h a t casing t h a t i s o l a t e d i t on the 

i n s i d e p o r t i o n of the casing, and so i t was i s o l a t e d by 

cement behind t h a t casing, t h a t c o n d i t i o n . . . 

But I b a s i c a l l y looked f o r something t o prevent 

the communication of f l o o d s from the San Andres t o any of 

those other producing zones uphole or downhole, e i t h e r 

through casing, cement, a plug set even up the hole where 

t h e r e was a c u t o f f on the casing. I looked f o r something 

on t h e schematics t h a t showed me t h a t t h e r e was — i t was 

th e r e t o prevent the movement of f l u i d s from where we were 

going t o i n j e c t and the Byers-Queen and G l o r i e t a . 

Q. Well, f o r instance, i f a w e l l had a bottom plug 

and i t d i d n ' t have a plug from the bottom except maybe a t a 

surface p l u g , I mean, i s t h a t — I n your a n a l y s i s , i s t h a t 

considered adequate? I f the outside of the casing was 

cemented and you had a plug i n s i d e the casing above the San 

Andres, I mean, would t h a t be adequate? 

A. I n my opi n i o n , yes, t h a t was adequate. 
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Q. The c u r r e n t pressure out t h e r e t h a t you guys are 

i n j e c t i n g a t i s — I bel i e v e an e a r l i e r witness s a i d t h a t 

i t was about 800 pounds? 

A. I t ' s about .2 p . s . i . — Well, i t i s .2 p . s . i . per 

f o o t , and so i t v a r i e s close t o 800 pounds, unless i t i s 

increased by s t e p - r a t e t e s t s . As you see, we've run step-

r a t e t e s t s 52 times, and so those w e l l s have higher 

a u t h o r i z e d surface pressure l i m i t s . 

Q. I t ' s your o p i n i o n t h a t a bottomhole pressure of 

2400 pounds i s not going t o r e s u l t i n any f r a c t u r e s of the 

i n j e c t i o n formation? 

A. Yes, s i r , i t i s my opi n i o n . And another t h i n g 

t h a t gives me comfort i n t h a t i s t h a t I looked a t the 

r e s e r v o i r pressure about the time those s t e p - r a t e t e s t s 

were run and i t was about the same as what i t i s today, 

around 1100 p . s . i . 

And as Mr. F a l l s t e s t i f i e d t o , we're going t o 

operate t h i s C02 f l o o d a t a r e s e r v o i r pressure of about 

1300 p . s . i . , which i s a couple of hundred pounds higher. 

And as you know, the pore pressure a f f e c t s the bottomhole 

f r a c t u r e s i g n i f i c a n t l y , and the higher the pore pressure, 

the higher the bottomhole f r a c t u r e pressure we're going t o 

have. 

So the f a c t t h a t we're a c t u a l l y going t o move 

from a c o n d i t i o n of — t o a pore pressure t h a t i s going t o 
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r e s u l t i n a higher than 2 600 minimum bottomhole f r a c t u r e 

pressure gives me f u r t h e r comfort t h a t using 2400 should 

keep us w e l l below any p o s s i b i l i t y of f r a c t u r i n g the 

r e s e r v o i r . That and our automation system w i l l ensure t h a t 

we stay a t design — we w i l l stay a t c e r t a i n pressures 

based on the f l o w r a t e of t h a t i n j e c t o r . 

Q. When you look a t area-of-review w e l l s t h a t have 

cement behind the production casing, do you g i v e any 

co n s i d e r a t i o n as t o the type of f l u i d t h a t w i l l be 

i n j e c t e d , as t o whether or not the cement w i l l be able t o 

prevent any m i g r a t i o n , f o r instance water as opposed t o C02 

or produced gas? I s t h a t any consideration? 

A. No, s i r , i n our experience — Obviously we've got 

a l o t of experience i n j e c t i n g C02, and t o my knowledge we 

have not seen a s i t u a t i o n t h a t i t had an adverse impact on 

the cement. And c e r t a i n l y the type of cement we're using 

here and have used i n c o n s t r u c t i n g these w e l l s , I t h i n k , 

w i l l serve very w e l l f o r the type of f l o o d we're proposing 

here. 

EXAMINER CATANACH: Okay, I'm sure there's some 

other s t u f f but I can't t h i n k of i t r i g h t now. I may — I f 

i n t h e process of w r i t i n g t h i s order, Mr. K e l l a h i n , i f I 

have f u r t h e r questions I may, i n f a c t , c a l l on you or OXY 

t o help me out w i t h t h a t . 

MR. KELLAHIN: We'll be more than happy t o , Mr. 
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Examiner. 

EXAMINER CATANACH: Other than t h a t , I have no 

f u r t h e r questions of t h i s witness. 

MR. KELLAHIN: A l l r i g h t , s i r . That concludes 

our p r e s e n t a t i o n . 

EXAMINER CATANACH: Okay, i f there's n o t h i n g 

f u r t h e r i n t h i s case, Case 12,722 w i l l be taken under 

advisement, and — 

MR. KELLAHIN: Have you got one, Steve? 

EXAMINER CATANACH: — t h i s hearing i s adjourned. 

(Thereupon, these proceedings were concluded a t 

3:40 p.m.) 

* * * 

Ofl Conservarion DivMc-n 
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