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STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

OIL CONSERVATION DIVISION 
STATE LAND OFFICE BLDG. 
SANTA FE, NEW MEXICO 

430 March, 1987 

COMMISSION HEARING 

VOLUME I of 5 VOLUMES 

IN THE MATTER OF: 

Case 7980 being reopened pursuant CASE 
t o the p r o v i s i o n s of Commission Or- 7980 
der No. R-7407. . . Rio A r r i b a 
County. 
and 
Case 8946 being reopened pursuant t o CASE 
the p r o v i s i o n s of Commission Order No. 8946 
R-7407-D. . . Rio A r r i b a County, 
and 
Case 8950 being reopened pursuant t o CASE 
the p r o v i s i o n s of Commission Order 8950 
No. R-2565-E (R-6469-C) and No. R-
3401-A. . . Rio A r r i b a County, 
and 
Case 9113, a p p l i c a t i o n of Benson- CASE 
Montin-Greer D r i l l i n g Corporation, 9113 
Jerome P. McHugh & Associates, and 
Sun E x p l o r a t i o n and Production Com
pany t o a b o l i s h the Gavilan-Mancos 
O i l Pool, t o extend the West Puerto 
Chiqu i t o -Mancos O i l Pool, and t o 
amend the s p e c i a l r u l e s and r e g u l a t i o n s 
f o r the West Puerto Chiquito-Mancos O i l 
Pool, Rio A r r i b a County, New Mexico, 
and 
A p p l i c a t i o n of Mesa Grande Resources, 
Inc. f o r the extension of the Gavilan-
Mancos O i l Pool and the c o n t r a c t i o n of 
the West Puerto Chiquito-Mancos O i l 
Pool, Rio A r r i b a County, New Mexico. 

BEFORE: W i l l i a m J. LeMay, Chairman 
E r l i n g A. Brostuen, Commissioner 
W i l l i a m R. Humphries, Commissioner 
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MR. LEMAY: We'11 now go on to 

Case 7980 and subsequent cases. 

MR. TAYLOR: In the matter of 

Case 7980 being reopened pursuant to the provisions of Com

mission Order No. R-7407, which order promulgated temporary 

special rules and regulations for the Gavilan-Mancos O i l 

Pool i n Rio Arriba County, including a provision for 320-

acre spacing u n i t s . 

Operators i n said pool may ap

pear and show cause why said pool should not be developed on 

40-acre spacing u n i t s . 

MR. LEMAY; For purposes of 

these f i v e days of hearing, we shall consolidate a l l f i v e 

cases and accept testiony concerning a l l f i v e cases, so i f 

you would read the other cases, also. 

MR. TAYLOR: Case 8946, i n the 

matter of Case 8946 being reopened pursuant to the pr o v i 

sions of Commission Order No. R-7407-D, which order promul

gated a temporary l i m i t i n g gas/oil r a t i o and depth bracket 

allowable f o r the Gavilan-Mancos Oil Pool i n Rio Arriba 

County. 

This case i s being reopened i n 

consolidation with the reconsideration of the temporary 

special rules established by Order No. R-7407 for the Gavi-
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lan-Mancos O i l Pool. 

Case 8950. In the matter of 

Case 8950 being reopened pursuant to the provisions of Com

mission Order No. R-2565-E, R-6469-C, and R-3401-A, as 

amended, which order promulgated a temporary l i m i t i n g 

gas/oil r a t i o f o r the West Puerto Chiquito-Mancos O i l Pool 

i n Rio Arriba County. 

This case i s being reopened i n 

consolidation with the reconsideration of the temporary 

special rules established by Order No. R-7407 for the Gavi

lan-Mancos O i l Pool. 

Case 9113, the application of 

Benson-Montin-Greer D r i l l i n g Corporation, Jerome P. McHugh 

and Associates, and Sun Exploration and Production Company, 

to abolish the Gavilan-Mancos O i l Pool, to extend the West 

Puerto Chiquito-Mancos O i l Pool, and to amend the special 

rules and regulations for the West Puerto Chiquito O i l Pool, 

Rio Arriba County, New Mexico. 

Case 9114, the application of 

Mesa Grande Resources, Inc., for the extension of the Gavi

lan-Mancos O i l Pool and the contraction of West Puerto Chi

quito-Mancos O i l Pool, Rio Arriba County, New Mexico. 

MR. LEMAY: Thank you. We're 

going to c a l l f o r appearances i n a l l cases. 

MR. KELLAHIN: Mr. Chairman, I'm 
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Tom Kellahin of Santa Fe, New Mexico. 

I'm appearing on behalf of 

Jerome P. McHugh and Associates, they are one of the a p p l i 

cants along with Mr. Greer, Dugan Petroleum, and Sun. 

In addition, I'm appearing i n 

association with Mr. Robert Stovall on behald of Dugan Pro

duction Corporation, and f i n a l l y , i n association with Mr. 

Alan R. Tubb on behalf of Sun Exploration and Production 

Company. 

The notice for Case 9113 has 

omitted Dugan Production Corporation as an applicant and so 

that i t i s clear, we would request that you note that Dugan 

Production Corporation i s an applicant along with the other 

three companies i n that case. 

MR. LEMAY: So noted. Mr. 

Carr. 

MR. CARR: May i t please the 

Commission, my name i s William F. Carr with the law f i r m 

Campbell & Black, P. A., of Santa Fe, New Mexico. 

I represent Benson-Montin-Greer 

D r i l l i n g Corporation, one of the applicants i n Case 9113, 

and I have one witness. 

MR. LEMAY; Thank you. Are 

there other appearances? 

MR PEARCE: May i t please the 
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Commission, I am W. Perry Pearce of the Santa Fe law f i r m of 

Montgomery & Andrews. 

I appear i n these cases repre

senting Mobil Producing Texas & New Mexico, Inc., and Mal

lon, M-A-L-L-O-N, O i l Company. 

MR. LEMAY: Thank you, Mr. 

Pearce. 

Additional appearances? 

MR. LOPEZ: Mr. Chairman, Mem

bers of the Commission, my name i s Owen Lopez of the Hinkle 

Law Firm of Santa Fe, New Mexico, appearing together with my 

partner, Paul Kelly, representing Mesa Grande, Inc. and Mesa 

Grande Resources, Inc. 

MR. LEMAY: Thank you, Mr. 

Lopez. Additional appearances? 

MR. LUND: Mr. Chairman, Kent 

Lund, Amoco Production Company, Denver. 

We don't have any witnesses. 

MR. LEMAY: Thank you, Mr. 

Lund. Additional witnesses or additional appearances? 

MR. GENTRY: Mr. Chairman, my 

name i s Nicholas R. Gentry with the Albuquerque f i r m of 

Oman, Gentry and Yntema, and I am here with Mr. E. L. Padil

la of Padilla and Snyder, a Santa Fe fi r m representing Floyd 

and Emma Edwards. 
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MR. LEMAY Mr. Gentry, do you 

plan to have any witnesses to present testimony at t h i s 

time? 

MR. GENTRY: Well, at t h i s 

point we don't, Mr. Chairman. I believe i n i t i a l l y we had 

requested two hours of time from the Commission to present a 

case i n chief. 

At t h i s time i t doesn't appear 

that we w i l l present that case. 

MR. LEMAY: Okay, thank you, 

Mr. Gentry. 

MR. JORDAN: I'm William O. 

Jordan, Santa Fe, New Mexico, and I'm appearing on behalf of 

Mr. and Mrs. Don Howard. 

There w i l l probably be others 

and I ' l l l e t you know l a t e r . 

MR. LEMAY: A l l r i g h t , Mr. Jor

dan. W i l l you have any witnesses to present testimony? 

MR. JORDAN: At t h i s time I 

don't anticipate having any witnesses. 

MR. LEMAY; Any additional ap

pearances? 

MR. LOPEZ: Mr. Chairman, I 

misspoke, i t ' s Mesa Grande Resources, Inc., and I can also 

correct the record, we are also appearing i n association 
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with Koch Exploration Company with General Counsel, Mr. Bob 

Buettner, who's not here r i g h t now but w i l l be here t h i s af

ternoon. 

MR. LEMAY: Thank you, Mr. 

Lopez. 

Additional appearances? 

At t h i s time I think we can 

swear i n a l l the witnesses that w i l l be giving testimony for 

the 5-day period. 

(Witnesses sworn.) 

I think we'll s t a r t with Mr. 

Carr. 

MR. CARR: May i t please the 

Commission, Benson-Montin-Greer D r i l l i n g Corporation i s be

fore you today seeking an order abolishing the Gavilan-Man

cos O i l Pool, extending the West Puerto Chiquito-Mancos Pool 

to the west including the acreage also currently w i t h i n the 

Gavilan-Mancos Pool, and i s also seeking the promulgation of 

special pool rules and regulations for the pool. 

We are seeking rules that w i l l 

provide for 640-acre spacing with an optional second well on 

each of the u n i t s . 

We also are requesting that you 
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continue present rules which r e s t r i c t production from the 

pool and we are requesting that the production from t h i s 

pool be r e s t r i c t e d to 800 barrels of o i l per day and further 

l i m i t e d by a gas/oil r a t i o of 600-to-l. 

What we have here i s that the 

h i s t o r i c development of t h i s area has resulted i n one reser

v o i r being produced as two pools under separate and d i f f e r 

ent pool rules. 

One pool, the West Puerto Chi

quito-Mancos Pool, has been developed and produced with lim

i t e d withdrawals, wells on a wide spacing pattern, and ex

perience, we believe, shows that t h i s method of producing 

the pool has resulted i n an increase of ultimate recovery of 

o i l from the reservoir. 

On the other hand we have the 

Gavilan-Mancos O i l Pool. I t i s developed under rules which 

provide for denser spacing patterns. There have been higher 

rates of withdrawal from t h i s pool and these withdrawal 

rates have reduced the ultimate recovery from the pool. 

They are r e s u l t i n g i n underground waste and they are impair

ing the c o r r e l a t i v e r i g h t s of the i n t e r e s t owners i n the 

pool f o r they are denying to these i n t e r e s t owners with 

these withdrawal rates, the opportunity f o r the i n t e r e s t 

owners to produce without waste t h e i r j u s t and f a i r share of 

the reserves from the pool. 
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This i s not a new problem. A 

year ago the O i l Conservation Commission's o f f i c e i n Aztec 

called operators together to discuss what should be done 

with t h i s reservoir. Meetings were held; nothing was res o l 

ved, and i n August, 1986, we came before the Commission and 

aft e r a lengthy hearing obtained an order which reduced pro

duction rates from the pool for a temporary period and 

directed the operators i n the pool to form such technical 

committees as were necessary to address the problems i n the 

pool and hopefully come back to you with some recommenda

tions . 

As you know, t h i s e f f o r t did 

not work and we now must come back to you and seek your as

sistance i n determining how t h i s pool must be produced. 

We w i l l present evidence that 

w i l l show that we are t a l k i n g about one reservoir. We w i l l 

show that there i s geologic co n t i n u i t y of the rock, that the 

zones correlate, that there i s pressure communication 

throughout, and we are t a l k i n g about one common source of 

supply. 

The pool, however, i s s t r a t i 

f i e d , and we w i l l show you that production i s from i n d i v i 

dual, separate zones. The production i n the pool, we w i l l 

show, i s from an extensive fracture system, a multi-direc

t i o n a l fracture system, and that there i s l i t t l e or no pro-
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duction coming from the matrix i n t h i s reservoir. 

The reservoir drive mechanism 

i s solution gas drive, but there i s substantial, additional 

quantities of o i l that can and have been recovered through 

gravity drainage; g r a v i t y drainage which results from the 

dip of the formation, both i n the Gavilan and i n the West 

Puerto Chiquito area, and also results because there i s suf

f i c i e n t permeability throughout the reservoir. 

We w i l l show you that reduced 

recovery rates w i l l i n f a c t r e s u l t i n increased ultimate re

covery but that these rates must be well below the solution 

gas/oil r a t i o i f i n f a c t the benefits of gravity drainage 

are to be realized. 

At the end of our presentation 

we w i l l make recommendations to you on what should be done 

and we believe that you w i l l see at the conclusion of our 

case that although i t i s a complex case, i t ' s an engineering 

case, and i t i s technical, that i t i s not going to be a case 

that w i l l be d i f f i c u l t to decide, for when you look at a l l 

the technical presentations, we are convinced that what Ben

son-Montin-Greer, Sun, Dugan, and McHugh w i l l show you i s a 

presentation which more closely approximates actual reser

v o i r performance. 

When the evidence i s before 

you, we are convinced that you w i l l be able to enter an or-
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der r e s t r i c t i n g production rates, merging the pools, promul

gating new rules, and carrying out your statutory duty to 

prevent waste and protect c o r r e l a t i v e r i g h t s . 

Thank you. 

MR. LEMAY: Thank you, Mr. Carr. 

Mr. Kellahin, opening remarks? 

MR. KELLAHIN: Thank you, Mr. 

Chairman. 

I represent Jerome McHugh and 

Mr. Tom Dugan. They are operators and working i n t e r e s t own

ers i n the Gavilan portion of t h i s reservoir, which l i e s to 

the west of Mr. Greer's pool. 

In addition, I represent Sun 

Exploration and Production Company. They are a working i n 

terest owner i n Mr. Greer's u n i t , i n the Canada Ojitos Unit. 

I t i s our p o s i t i o n , and we 

share the same points that Mr. Carr has raised with you, 

that we have, i n f a c t , one reservoir. The Mancos reservoir 

should be treated as one reservoir. I t i s our p o s i t i o n , and 

the evidence w i l l demonstrate to you, that we must remove 

the a r t i f i c i a l f i c t i o n of maintaining these two e n t i t i e s or 

areas as separate pools because there's no j u s t i f i c a t i o n to 

do so. 

We have i n the past established 

a buffer zone and y o u ' l l hear discussions about t h i s buffer 
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zone. 

I t was a great hope of Mr. 

Greer's, and he's t o l d t h i s Commission before, i t was a 

great hope that that buffer zone would provide an adequate 

b a r r i e r , i f you would, to ensure that the production i n Gav

ilan-Mancos to the west of Puerto Chiquito was going to be 

e f f e c t i v e . The evidence w i l l show you that every time that 

buffer i s tested i t communicates with the other side of the 

reservoir; convincing, compelling, actual evidence of com

munication between the two pools. 

The evidence w i l l demonstrate 

to you that the Mancos reservoir i s i n fact three d i s t i n c t 

producing zones. You are going to hear discussion about the 

A Zone, which i s the upper zone. You're going to hear d i s 

cussion about the B, which i s the next zone down i n the f o r 

mation, and f i n a l l y the C Zone. You w i l l see compelling, 

convincing evidence that each of those zones i s produced i n 

both sides of t h i s same reservoir. 

You're going ot f i n d that there 

i s s i g n i f i c a n t interference between wells of tremendous ex

tent. We're going to conclusively establish for you that 

the spacing must be wider than i t i s now. We're requesting 

640-acre spacing i n order to avoid the d r i l l i n g of unneces

sary wells. 

We're going to show you that 



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 

17 

t h i s reservoir i s unusual. I t i s not the t y p i c a l sand mat

r i x producing reservoir that you may be f a m i l i a r with. This 

i s an unusual fractured, s t r a t i f i e d reservoir i n which the 

matrix contribution i s v i r t u a l l y nonexistent. The produc

t i o n comes from the fractures and that's the way the o i l i s 

recovered. 

We're going to demonstrate to 

you that t h i s i s p r i m a r i l y a solution gas drive reservoir 

but with a s i g n i f i c a n t , s i g n i f i c a n t opportunity to increase 

ultimate recovery by r e s t r i c t i n g and c o n t r o l l i n g the gas 

withdrawals from t h i s reservoir. I t i s rate sensitive. You 

w i l l hear a l o t of discussions about whether t h i s reservoir 

i s rate sensitive. We maintain and conclude that the rate 

must be controlled. 

This i s a continuing saga that 

we're i n t o chapter three or four or f i v e , I've l o s t track, 

but back i n August we had f i v e days of hearings i n which we 

came before t h i s very Commission and t o l d you you had an 

emergency on your hands. We saw and proved to you that that 

emergency existed, that the producing rates established by 

statewide rules f or t h i s pool p r i o r to the r e s t r i c t i o n s 

would have allowed operators to produce at a statewide maxi

mum d a i l y allowable of 702 barrels a day at a gas/oil r a t i o 

of 2000-to-l. 

I t was established then i n 
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August, and we w i l l reconfirm i t for you today and tomorrow 

and the rest of t h i s week, that those rates constitute 

waste. They are too high; they must be reduced; and i n f a c t 

t h i s very Commission reduced those rates i n August. They 

reduced them down to a s i g n i f i c a n t level which we maintain 

aids and allows t h i s reservoir to obtian additional gravity 

recovery, and we're back before you today to show you that 

the rates need to be further r e s t r i c t e d . 

I t i s our position that the ac

t i o n taken by the Commission i n August was the appropriate 

f i r s t step i n order to put some sense and structure to t h i s 

reservoir that the operators are unable or unwi l l i n g to do 

c o l l e c t i v e l y under some concensus fo r themselves. We need 

the conservation help of the Commission to maximize the re

covery of the reservoir. 

The former Commission asked us 

i n August, and i t ' s set f o r t h i n the order, and they asked 

the operators to get together i n t h i s reservoir and do a 

reservoir study so that we would have s p e c i f i c , technical 

data to come back and demonstrate that the August action was 

appropriate. 

We've been unable to get 

together and do that c o l l e c t i v e study; however, t h i s group 

of applicants have done that study. We are going to give 

you that study i n the course of t h i s hearing, so at the con-
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elusion the evidence w i l l j u s t i f y the further r e s t r i c t i o n s 

to allow t h i s reservoir to obtain the maximum ultimate re

covery of o i l from a tremendous resource i n t h i s state. 

We have summarized our p r i n c i 

pal points of our presentation and submitted them to the 

Commission l a s t Monday, I believe. I have additional copies 

of that summary which I'd l i k e to make available to you so 

that as you can see us go through the presentation of the 

technical evidence, I would l i k e you to simply check them 

o f f the l i s t and you can show the p r i n c i p a l points that 

we're t r y i n g to establish for you that w i l l be the benchmarl 

upon which we believe that you can grant the r e l i e f we've 

requested. 

MR. LEMAY; Thank you, Mr. Kel

l a h i n . 

Mr. Lopez. 

MR. LOPEZ: Mr. Chairman, i n 

the s p i r i t of accommodating a j u d i c i a l economy required i n 

these hearings, Mr. Pearce and I have coordinated our ef

f o r t s to the maximum extent possible and we have decided 

that we w i l l reserve our opening statement t i l l we can give 

our d i r e c t testimony. 

Needless to say, we are i n com

plete disagreement with the posi t i o n taken by the propo

nents . 
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LEMAY: Thank you, Mr. 

Lopez. 

Mr. Pearce? 

MR. PEARCE: Nothing at t h i s 

time. Thank you. 

Mr. Lopez? 

MR. LEMAY: Do you agree with 

MR. PEARCE: I do, s i r . 

MR. LEMAY: Okay. Amoco, Mr. 

Lund, do you have any opening statement? 

MR. LUND: Nothing at t h i s 

time, j u s t our statement previously f i l e d . 

MR. LEMAY: Mr. Gentry or 

Jordan? 

time, Mr. Chairman. 

MR. GENTRY: Nothing at t h i s 

MR. JORDAN: No, s i r . 

MR. LEMAY; Are there any 

additional opening statement people I might have missed? 

Mr. Kelly, you're i n agreement? 

We plan to allocate two days to 

each side and then recognizing that there may be people l i k e 

Amoco or Meridian, who I haven't heard from, that may want 

to make testimony or may want to support one side i n a 

lim i t e d way, so we w i l l accommodate those people on Friday. 
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But we'll s t a r t with Mr. Carr. 

MR. KELLAHIN: Point of 

information —-

MR. LEMAY: Mr. Kellahin. 

MR. KELLAHIN: — Mr. Chairman. 

MR. LEMAY: Yes. 

MR. KELLAHIN: In order to or

ganize our time, we have talked with Mr. Pearce about 

whether or not our position i n the case w i l l be charged with 

cross examination time. 

We would request the Commission 

follow the procedure back i n August that was esatablished 

for t h i s hearing, whereby each party keeps track i n a way, a 

general way, of t h e i r s p e c i f i c use of time so that d i r e c t 

examination time would be charged to us; cross examination 

time of our witnesses charged to the opposition, and when 

t h e i r witnesses come on j u s t the reserves occurs, we are 

charged with the time that we u t i l i z e for the hearing pur

pose to examine t h e i r witnesses. 

We believe that system worked 

e f f e c t i v e l y i n August and we'd request that we do the same 

today. 

MR. PEARCE: I believe that's 

MR. LEMAY: Is that agreeable 
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to a l l the — everyone involved i n the case? 

Are there any other questions 

on procedure? This was a general understanding that we 

were, without keeping a time clock keeping exact time, that 

we'd leave i t up to the attorneys generally to confine t h e i r 

— both t h e i r testimony and t h e i r cross examination to the 

two-day l i m i t . 

In most cases I think you've 

allocated less than two days, so you can have some time f o r 

cross examination. 

Any questions at a l l on the 

procedures that we're going to follow over these f i v e day — 

th i s f i v e day period? 

MR. GENTRY: As far as the way 

time i s allocated on Friday, when I anticipate we w i l l want 

to reserve some time for presenting our posi t i o n , are you 

going to wait u n t i l Friday to do that? 

MR. LEMAY: Yes, I think I 

w i l l . Generally, we want to wrap up the two sides Monday 

through Thursday and Friday I w i l l c a l l for appearances at 

that time and allocate the time on Friday morning; however, 

i f you have a general idea, that would be helpful to know 

that before Friday. 

MR. GENTRY: Okay. 

MR. LEMAY; Thank you, Mr. Gen-
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t r y . 

Anything else? Mr. Lopez. 

MR. LOPEZ: Mr. Chairman, as I 

understand i t , closing on the proponents' side w i l l take 

place on Friday, as w e l l . 

MR. LEMAY; We plan ot have 

closing arguments on Friday, as w e l l , that's correct. 

Any other questions or comments 

concerning the procedure? 

I f not, we'll begin with Mr. 

Carr. 

MR. CARR: At t h i s time we c a l l 

Mr. Greer. 

ALBERT R. GREER, 

being called as a witness and being duly sworn upon his 

oath, t e s t i f i e d as follows, t o - w i t : 

DIRECT EXAMINATION 

BY MR. CARR: 

Q W i l l you state your f u l l name for the re

cord, please? 

A Albert R. Greer. 

Q Mr. Greer, what i s your relationship to 

Benson-Montin-Greer D r i l l i n g Corporation? 
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A I'm an o f f i c e r and an engineer. 

Q How long have you been an o f f i c e r and an 

engineer i n that corporation? 

A About 35 years. 

Q And what i s your present position? 

A President. 

Q Now, Mr. Greer, Benson-Montin-Greer D r i l 

l i n g Corporation i s an applicant i n Case 9113. Would you 

b r i e f l y state f o r the Commission what i s being sought i n 

that case? 

A Yes, s i r . We seek to make the pool rules 

the same throughout the e n t i r e reservoir. The changes which 

come about by v i r t u e of our application i f i t ' s granted, 

would permit i n the Gavilan area an operator to form a 6 40-

acre proration u n i t and d r i l l a well on 640 acres, i f he so 

chooses. 

I t does not require that he do that; i t 

j u s t gives an option. 

That's the only change as to Gavilan 

area, i s to give an option to an operator to d r i l l on a 

wider spacing. 

In West Puerto Chiquito an option i s now 

given to allow operators to d r i l l two wells on one 640-acre 

proration u n i t , whereas the e x i s t i n g rules w i l l permit only 

one w e l l . 
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Those are the basic changes to the rules. 

Other than that we're j u s t asking that the temporary allow

able rules be continued. 

Q And t h i s would be accomplished by abol

ishing the Gavilan and making — extending the West Puerto 

Chiquito to include the e n t i r e area which i s — encompasses 

t h i s reservoir? 

A Yes, s i r , that's the mechanics. 

Q What in t e r e s t does Benson-Montin-Greer 

have i n the West Puerto Chiquito Mancos Pool? 

A Benson-Montin-Greer i s operator of the 

Canada Ojitos Unit, which forms the large, largest part of 

the West Puerto Chiquito Pool. 

Q And how long have you operated that unit? 

A About twenty-five years. 

Q Would you b r i e f l y summarize your educa

t i o n a l background f o r the Commission? 

A Yes, s i r . I was graduated i n 1943 from 

New Mexico School of Mines, now New Mexico Tech, with a 

Bachelor of Science degree i n petroleum engineering. 

After a few years i n the Navy i n World 

War I I , I worked for Western Natural Gas Company, a subsid

i a r y of El Paso Gas Company, out of J a l , New Mexico, and 

then for a time with Anderson-Pritchard O i l Corporation as 

production engineer and reservoir engineer i n both Hobbs, 
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New Mexico, and Oklahoma City. 

In Oklahoma City as reservoir engineer my 

experience was with pools i n Kansas, Oklahoma, pr i m a r i l y ; 

some experience with units and secondary recovery. 

In early 1950 I went to work for an inde

pendent i n Dallas, Leland Fikes (sic) as production engineer 

and reservoir engineer. 

At that time I had an arrangement where I 

worked part time for him and part time on my own, at which 

time I formed one of the f i r s t units i n — Federal units i n 

San Juan County, the Gallegos Canyon Unit, and spent most of 

my time since 1950 working i n the San Juan Basin. For a 

period of ten years we had some operations i n Canada, i n 

which we were involved i n secondary recovery and u n i t i z a 

t i o n , and then i n the mid — the mid-sixties I perceived an 

opportunity f o r independents to develop the fractured Mancos 

formation. The majors had sort of given up on i t . Just 

north of West Puerto Chiquito there's a pool, the Boulder 

Pool, operated p r i m a r i l y or the main owners i n the pool are 

Standard of TexaS and Mobil, and they — they found produc

t i o n a very — very high rates of production. One w e l l , 

which they d r i l l e d with a i r , flowed 4000 barrels of o i l , 

natural, and yet i n t h i s pool, because of the structure, the 

permeability, they had very good gravity drainage, excellent 

recoveries, and yet the operation was essentially not — not 
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p r o f i t a b l e , and that along with some other bad experiences, 

why, the majors p r e t t y well gave up at that time on the 

fractured Mancos. 

From my study of i t , i t appeared to me 

that t h e i r problem i n having a commercial operation was 

o v e r d r i l l i n g the reservoir. Standard of Texas asked for an 

application to increae the spacing from 40 acres to 80 ac

res. Mobil went along with i t , but the t r u t h of the matter 

i s the major companies j u s t o v e r d r i l l e d and overdeveloped 

the reservoir and they didn't make a p r o f i t , or reasonable 

p r o f i t . 

Q Now, Mr. Greer, how long have you person

a l l y been involved with the Canda Ojitos Unit and the Mancos 

formation i n t h i s area? 

A About twenty-five years. We i n t e n s i f i e d 

our e f f o r t s then and our studies i n order to t r y to under

stand the reservoir and one needs to remember that back i n 

those days the price of o i l was l i k e $3.00 a b a r r e l , trans

portation cost $1.00 a b a r r e l . I t was d i f f i c u l t to operate 

a pool at a p r o f i t . 

Q Have you personally been responsible f o r 

the development and the operations and the engineering work 

for the Canada Ojitos Unit since i t s creation? 

A Yes, s i r . 

Q Are you f a m i l i a r with the application 
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f i l e d on behalf of Benson-Montin-Greer D r i l l i n g Corporation 

and others i n Case 9113? 

A Yes, s i r . 

Q Are you f a m i l i a r with the applications 

that have been consolidated with that case f o r purposes of 

hearing here today? 

A Yes, s i r . 

MR. CARR: At t h i s time, may i t 

please the Commission, we tender Albert R. Greer as an ex

pert witness i n petroleum engineering. 

MR. LEMAY: Mr. Greer i s so 

q u a l i f i e d . 

Q Mr. Greer, have you made an engineering 

study of the area involved i n these consolidated applica

tions i n p a r t i c u l a r focused t h i s study on the Mancos forma

tion? 

A Yes, s i r . 

Q Based on t h i s study have you reached cer

t a i n conclusions about t h i s reservoir? 

A Yes, s i r . 

Q Have you prepared exhibits which support 

the conclusions that you are going to present here today? 

A Yes, s i r . 

Q And to assist us i n t h i s presentation, 

and our understanding of i t , could you b r i e f l y state what 
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those general conclusions are that you have reached concern

ing t h i s reservoir? 

A Yes, s i r . The reservoir i s — has been 

produced i n an excessive rate to enjoy the benefits of gra

v i t y drainage and the simple conclusion that I reach i s that 

rates need to be r e s t r i c t e d and operate the pool as one 

one reservoir and provide an opportunity for the gravity 

drainage mechanism to work along at the same time with other 

operators to l e t them produce as they wish as long as they 

produce at not too high a ra t e . 

Q Now, Mr. Greer, i f you would refer to 

what has been marked fo r i d e n t i f i c a t i o n os Benson-Montin-

Greer D r i l l i n g Corp. Exhibit Number One, the brown booklet, 

and at t h i s time I would ask you to refer to the f i r s t sheet 

behind the index tab and ask you i f you could more specif

i c a l l y summarize the conclusions to which you w i l l t e s t i f y 

here today? 

A Yes, s i r . The Commission has asked that 

we attempt to avoid redundancy of information which had been 

presented l a s t August to t r y to i d e n t i f y points of d i f f e r 

ence and, i f possible, points of agreement. 

The sheet that we're looking at i s a tan 

colored sheet, the f i r s t one under Section Index. 

So we've attempted to do that and have 

divided the presentation up i n t o nine parts. 
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The f i r s t i s simply o r i e n t a t i o n . 

Part I I i s notes on perceptions of reser

v o i r mechanics, and we t r y to i d e n t i f y the differences which 

we have i n our perceptions as to the others. 

Part I I I , we go in t o s t r a t i f i c a t i o n of 

producing zones. 

Part IV, we discuss i n a l i t t l e b i t more 

d e t a i l our disagreement with Mr. Hueni 1s hypothesis of the 

reservoir mechanics, which he presented i n the la s t hearing. 

Part V, we look athe pressurization among 

Niobrara reservoirs on the east side of the San Juan Basin, 

and evidence of presssure communication of wells w i t h i n West 

Puerto Chiquito, as evidenced by t h e i r i n i t i a l maximum pres

sures . 

Part V I , we look at development and com

munication w i t h i n the common source of supply for both West 

Puerto Chiquito and Gavilan, showing that i t ' s one common 

source of supply. 

Part V I I i s j u s t a note on matrix poros

i t y . We f e e l that i t ' s r a p i dly becoming a moot issue. 

Part V I I I , we have some notes on gravity 

drainage and e f f i c i e n c y of recovery by depletion of high 

pressure. 

And Part IX, we have some allowable 

recommendations. 
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Q Mr. Greer, would you i d e n t i f y the docu

ments behind that sheet of paper and behind index tab one, 

or the index tab i n Exhibit one? 

A The white sheets are the index showing 

the d i f f e r e n t parts I j u s t i d e n t i f i e d and the sections with

i n the booklet which apply to those parts, and there's a 

l i s t i n g of each sheet of paper i n the booklet. 

MR. CARR: May i t please the 

Commission, we have labeled t h i s as Benson-Montin-Greer Ex

h i b i t One i n Case 9113. The information contained i n t h i s 

e x h i b i t does, however, apply to a l l of the consolidated 

cases that are before you. 

MR. LEMAY: So noted. 

MR. CARR: Thank you, s i r . 

Q Mr. Greer, would you now refer to Tab A 

and i d e n t i f y the f i r s t document behind that tab i n Exhibit 

One? 

A That document i s simply our application. 

Q And t h i s application s p e c i f i c a l l y sets 

out the proposal you are making for the special rules f o r 

the — what you propose to be one new, consolidated reser

voir? 

A Yes, s i r , i t has a l l the detailed speci

f i c s which, i f the application i s approved, should be i n 

cluded i n the order. 
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Q Would you now go to the pl a t immediately 

behind the application, i d e n t i f y t h i s and review t h i s i n f o r 

mation for the Commission? 

A This p l a t i s simply an or i e n t a t i o n p l a t . 

The West Puerto Chiquito Pool i s outlined i n a s o l i d green 

h i g h l i g h t i n g . The area that we propose be added to West 

Puerto Chiquito i s a dashed green h i g h l i g h t i n g . 

The area shaded i n grey i s the area which 

Mesa Grande proposes be added to the Gavilan Pool. 

The blue blocks, or rectangles, i d e n t i f y 

the nonstandard proration u n i t s . They're the same ones i n 

West Puerto Chiquito as now e x i s t . In the Gavilan area 

those are ones that we understand p r e t t y well have been es

tablished by the Division now as nonstandard proration 

u n i t s . 

We've i d e n t i f i e d generally the — the 

operators and the wells. I note that Southland Royalty has 

not been changed to Meridian. SRC means Meridian now. 

I note, too, that i n Section 16 i n 25, 2, 

that our draftsman has — has given one of Mesa Grande's 

tr a c t s to McHugh and I think that location i n Section 16 has 

not been d r i l l e d , and another d r a f t i n g error, I believe, i n 

Section 5 of 25, 2, Mesa Grande's Guardian, I believe, i s a 

Pictured C l i f f s Well, not a Mancos w e l l . 

Q Now, Mr. Greer, there's a green dashed 
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l i n e around the Gavilan area that encompasses more than the 

current Gavilan Pool. 

What's the purpose of that line? 

A Well, the current Gavilan Pool, as we un

derstand i t from the orders, i s outlined i n red and has a 

rather odd shape and we j u s t simply smoothed out the bound

ary. 

We f e e l very strongly i n t h i s area that 

— that the pool should be — i f an error exists i n a pool 

boundary, i t should be on the side of having more acreage 

i n the pool than to have lands near a pool that would come 

under pool rules of 40 acres per w e l l . That's caused d i f f i 

c u l t y i n the past, p a r t i c u l a r l y r i g h t here i n Gavilan, and 

we would seek to avoid some of those problems now by — by 

smoothing out the boundary. 

Q Are you recommending that the nonstandard 

units depicted on t h i s e x h i b i t be grandfathered i n by any 

order that results from t h i s hearing? 

A Yes, s i r . 

Q Would you now, by using t h i s p l a t i f you 

need t o , provide a b r i e f h i s t o r y of the development of t h i s 

area? 

A Yes, s i r . The Puerto Chiquito Pool, 

pool, singular, was established i n 1963 as a r e s u l t of an 

application by Benson-Montin-Greer and to cover, as you can 
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see, a rather large area. We fe e l that the Commission, for 

such a large area, based on the bad experience of wells 

being d r i l l e d too close together i n other pools, and that 

there needed to be some way i n which wider spacing could be 

accomplished. We asked for 640 — for 160-acre spacing on a 

temporary basis, 3-year basis. 

In 1966 when i t came time for the hear

ing, we found i n the meantime i n d r i l l i n g of wells that 

there was a f a u l t existed between East and West Puerto Chi

quito; one well cut a f a u l t of about 300 feet of throw, and 

conformed general with the surface geology. We found water 

on the down dip side of the East Puerto Chiquito reservoir, 

whereas f a r t h e r , deeper i n t o the basn we were fi n d i n g water-

free o i l . 

So we separated East and West Puerto Chi

quito i n 1966, established 160-acre permanent spacing for 

East Puerto Chiquito. West Puerto Chiquito had — we then 

asked f o r temporary 320-acre spacing. 

Q When did that become permanent spacing? 

A And that order became permanent i n 1969 

and t h i s was as a r e s u l t of — we had commenced pressure 

maintenance i n 1968, We wanted an opportunity on a f a i r l y 

wide spacing to — to prove, or to te s t our ideas about gra

v i t y drainage and pressure maintenance being e f f e c t i v e i n 

t h i s reservoir and that was granted. 
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Then by 1980 we had established th a t , 

yes, indeed, our theories were correct. We were enjoying 

good gr a v i t y drainage recoveries and the wells were on 

rather wide spacing; a density of two to three to four sec

tions per w e l l . 

At that time we asked f o r 640-acre spac

ing and 640-acre spacing was granted then. 

In 1982 the f i r s t well i n the Gavilan 

part of the reservoir was d r i l l e d . That was i n Section 26 

of 25 North, 2 West, and some development followed that and 

i n 1983 a temporary 3-year order of 320-acre spacing was es

tablished f o r Gavilan, and the problem we faced at that time 

was a well i n Gavilan d r i l l e d w i t h i n about a mile of West 

Puerto Chiquito, j u s t about a d i r e c t o f f s e t on 640-acre 

spacing, to the west of Gavilan; however, the West L i n d r i t h -

Gallup-Dakota Pool was developed on 160-acre spacing, and 

the the O j i t o Pool, nothing had been done there and i t was 

on a 40-acre spacing, although the operators were at a den

s i t y of 160-acre per w e l l . 

So we t r i e d to figure out a compromise 

and we recognized that there might be across boundary migra

t i o n problems. At that time the f i r s t well i n Gavilan had 

a l l the earmarks of producing from a fractured reservoir. 

A few miles to the north the Dugan Tapa-

cit o s 2, although a small w e l l , had the same earmarks and 
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f l a t decline, and we f e l t t h a t , of course, i t was one reser

v o i r , but how do we solve the problem of operators i n Gavi

lan wanting denser spacing, some of these even asked for 

160-acre spacing. 

The Gavilan people didn't want to be part 

of West Puerto Chiquito and West Puerto Chiquito didn't want 

any part of Gavilan and so we t r i e d to draw a l i n e , did draw 

a l i n e between what was the ex i s t i n g boundary for West Puer

to Chiquito, made special provisions f o r the wells along hte 

boundary, hoping that there'd be a way the two pools could 

be operated together i n harmony. 

Q Now i n 19 86 there were some hearings. 

What happened at that time? 

A Well, we found i n 19 86, as was noted ear

l i e r , the O i l Conservation Division asked the opertors to 

get together and take a look at the Gavilan area and was 

there anything that should be done or should the Commission 

do or should the operators do to improve the recovery and 

economics. 

And as a consequence of that , engineer

ing, geological, and land committees were set up and studies 

conducted and to a certain extent we found agreement. We 

did get some cooperation with operators to take pressures i n 

wells and found discouraging r e s u l t s , and i t was my under

standing as a member of the engineering committee that the 
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members were agreed that production rates should be r e s t r i c 

ted while further studies were made, but they couldn't agree 

on the amoaunt of r e s t r i c t i o n . 

So two of the operators made application 

to reduce allowables i n Gavilan and to compliment that i n 

West Puerto Chiquito we asked f o r a similar reduction i n a l 

lowables for West Puerto Chiquito. 

Q In essence, you're seeking a continuation 

of those reduced allowables at t h i s time, i s that not cor

rect? 

A Yes, s i r . 

Q Would you now go to the next document be

hind Tab A, which i s a structure map, and b r i e f l y review 

that? 

A Yes, s i r . This i s a duplicate of one of 

the maps we introduced i n the 1986 hearing. Since that time 

additional wells have been d r i l l e d . There i s some more i n 

formation available, and we are using t h i s map not so much 

to show the exact structure at t h i s time but simply for con

t i n u i t y of our case from — from l a s t August. 

The detailed geology with up to date re

visions and inter p r e t a t i o n s w i l l be presented l a t e r by 

McHugh's geologist, Dick E l l i s . 

The purpose i n showing t h i s now i s to 

move as rapidly as we can through some of the evidence we 
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want to present by showing copies of sections of the reser

v o i r where i t ' s only on a l i t t l e 8-1/2 by 11 p l a t we can 

move rapidly from one section to another. 

Q A l l r i g h t , Mr. Greer, i f y o u ' l l now go to 

the information i n Exhibit Number One contained behind Tab 

B, which discusses reservoir mechanics, and I'd f i r s t ask 

you to go the f i r s t white sheet behind that tab and i d e n t i f y 

these. 

A The f i r s t — the f i r s t sheet shows our 

in t e r p r e t a t i o n of — or our perception of the reservoir 

mechanics as perceive them and as we believe the opponents 

perceive them. 

Of course. Mesa Grande, Mobil and perhaps 

Amoco w i l l , of course, present t h e i r own in t e r p r e t a t i o n s , 

but the Commission asked that we t r y to i d e n t i f y points of 

difference. We've t r i e d to do t h i s here. 

On the lefthand side of the sketch we 

show a s t r a t i f i e d reservoir i n which we think the zones are 

occasionally connected by f a u l t s , wellbores, or fracture 

treatments. 

There are three main producing zones, A, 

B, and C Zone. Above the A zone i s a minor producer; we 

sometimes c a l l i t the Gray zone. I t , too, i s s t r a t i f i e d and 

not i n communication with the main zones. 

There are two noncommercial zones at the 
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base of the section, sometimes i d e n t i f i e d as the Sonostee. 

We believe that the reservoir comprises a fracture system 

and the high capacity fracture system surrounds t i g h t e r 

blocks of lower permeability. The t i g h t e r blocks are s t i l l 

f r a c t u r e , not matrix porosity, but fracture blocks that have 

low capacity. 

When a well i s fraced sometimes the frac 

treatment puts the well up to a high capacity fracture sys

tem, a good connection, and sometimes i t does not. We fe e l 

that the producing mechanism i s a combination of solution 

gas drive and gr a v i t y drainage and i n the Canada Ojitos Unit 

t h i s i s augmented by pressure maintenance by gas i n j e c t i o n . 

We believe that the gravity drainage po

t e n t i a l i s rate sensitive. 

Q Now, Mr. Greer, would you review what you 

understand to be the position of Mesa Grande, Mallon, and 

those who are opposing us? 

A From the information or the testimony 

they presented l a s t August, Mesa Grande and Mallon appar

ently f e e l that the en t i r e 6-or-800 foot section i s a s i n 

gle, highly communicated reservoir fractured v e r t i c a l l y 

throughout. 

MR. PEARCE: I f I may, Mr. 

Chairman, l e t me j u s t i n j e c t to make clear that what we are 

gettng now from Mr. Greer i s Mr. Greer's r e c o l l e c t i o n and 
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i n t e r p r e t a t i o n of what other parties* positions were at a 

previous hearing. And as I said t h a t , I j u s t want — want 

everybody to understand that what he represents to be the 

position of other parties may not be the position of those 

part i e s . 

MR. LEMAY: We understand th a t , 

Mr. Pearce. 

Mr. Carr. 

MR. CARR: Mr. Lemay, the ques

t i o n was, we asked Mr. Greer to give his understanding of 

t h e i r position and i t i s simply based on t h e i r sworn t e s t i 

mony. 

MR. LEMAY: We understand t h a t . 

You may continue, Mr. Greer. 

A Mobil, we understand, thinks the reser

v o i r i s p r i m a r i l y of matrix porosity and completion techni

que Mobil uses suggests to us that Mobil believes that pro

duction i s l i m i t e d to zones, which would be i n contradiction 

to — to t h e i r other — our other opponents. 

Mobil's drainage calculation shows wide 

spacing of v e r t i c a l fractures and that implies that the 

fractures that Mobil i s r e l y i n g on to drain the matrix may 

be those induced by fracture treatments. 

Q Mr. Greer, would you go to the next sheet 

behind Tab B, the tan sheet, and explain what that depicts? 
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A This i s a tan colored sheet; shows a 

fracture system from what — the way we think the reservoir 

e x i s t s ; t i g h t blocks surrounded by a high capacity fracture 

system, and we need to real i z e that the reservoir i s ex

tremely variable i n t r a n s m i s s i b i l i t y . Wells d r i l l e d close 

together can have extemely d i f f e r e n t p r o d u c t i v i t i e s , and I 

would l i k e to give one example. I mentioned i t l a s t August. 

I hate to be redundant, but I think we should mention i t 

again. 

One of the f i r s t wells that we d r i l l e d i n 

t h i s pool was d r i l l e d with a i r . On reaching production we 

had a downhole f i r e , which i s not too unusual i n d r i l l i n g 

with a i r but you hope when you d r i l l with a i r that — that 

y o u ' l l d r i l l through the zone without encountering fractures 

and you can run the pipe and frac i n t o the fracture system. 

But sometimes y o u ' l l encounter some of the fractures when 

you d r i l l and i f you h i t o i l and everything else i s the 

same, you have a f i r e . 

Well, that downhole f i r e melted the d r i l l 

pipe, d r i l l c o l l a r s i n two. We to got about 1100 feet of 

d r i l l pipe and d r i l l c o l l a r s i n the hole. We produced the 

well then i n that condition f o r about a year; made about 60 

barrels a day. 

Then we wanted to — j u s t about a 40-acre 

o f f s e t from t h i s well was one that had a capacity of 1-to-
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2000 barrels a day. We wanted to frac t h i s well and get into 

that same system and get the same high capacity w e l l , and of 

course we knew that i t would mechanically be disastrous to 

t r y to frac down around the d r i l l pipe and d r i l l c o l l a r s and 

t r y to complete i n that fashion, so we sidetracked the hole. 

We sidetracked i t , a whipstock, managed to bottom the hole 

approximately 150 feet from the f i r s t location, but we found 

i n d r i l l i n g with a i r again, we were brave enough to t r y i t 

again, the hole was empty. We had no o i l and no gas, no

thin g , j u s t 150 feet away from the f i r s t borehole. 

We ran l i n e r and fraced the well and we 

got our 60 barrels a day back but we didn't get the 1000 

barrels a day pot e n t i a l of the well j u s t a 40-acre o f f s e t 

away. 

This shows how variable the permeability 

i s i n the reservoir. 

Now some people, some people have misin

terpreted t h i s kind of a s i t u a t i o n to mean that i t ' s neces

sary to have a large number of wells to drain the reservoir; 

that where you have a t i g h t formation, that the wells w i l l 

not drain the reservoir. 

Not true, Mr. Chairman, not true. We've 

found that the other wells i n the reservoir could drain that 

well's t r a c t better than that well i t s e l f . We shut the well 

i n , took pressures i n i t , measured f l u i d levels, and the 
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other wells were draining that well's t r a c t better than that 

well could drain i t s e l f . 

Now t h i s i s — t h i s i s a concept that — 

that we j u s t r e a l l y need to understand to understand t h i s 

reservoir. A well i n a high capacity system with a good 

hook-up with the system, a capacity of 2-or-3000 barrels a 

day, that well can drain that high capacity system. That 

high capacity system stretches for miles. I t can drain the 

t i g h t block around a well two or three miles away better 

than the well i n that block i t s e l f . 

And so there's no need for large numbers 

of wells i n t h i s reservoir to recover the o i l . The only 

need for — for large numbers of wells i s to t r y to get each 

party his proportionate share of the o i l , a very wasteful, 

impractical way to do i t . 

The only p r a c t i c a l , l o g i c a l thing to do, 

of course, i s to u n i t i z e , take care of these problems. Ab

sent u n i t i z a t i o n we have to do the best we can with spacing, 

gas/oil r a t i o l i m i t a t i o n s , such as t h a t . 

Q Now, Mr. Greer, would you please go to 

the next sheet behing Tab B, the green sheet, the pressure 

versus cumulative production curve, and explain t h i s to 

explain to the Commission what t h i s shows? 

A This curve shows the r e l a t i o n of pressure 

and production i n the Canada Ojitos Unit, wells completed 
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pri m a r i l y i n the C Zone, and we note the change i n slope as 

the pressure f a l l s through the bubble point from an i n i t i a l 

2650 barrels a pound to about 7000 barrels a pound at which 

time we commenced gas i n j e c t i o n . 

The purpose we wanted to show t h i s 

with t h i s e x h i b i t , i s that when we commenced gas i n j e c t i o n 

we stopped the pressure decline, or we slowed i t down con

siderably from 7000 barrels a pound to 38,000 barrels a 

pound. 

And we show t h i s to point out the d i f f e r 

ence i n pressure maintenance i n t h i s kind of a reservoir as, 

say, f o r instance, a waterflood. In a waterflood, ordinar

i l y , i f the reservoir t y p i c a l l y i s depleted pret t y w e l l , 

i n j e c t i o n wells or producing wells may be converted to i n 

j e c t i o n wells, and you commence gas or water i n j e c t i o n and 

soon you see a kick i n the o f f s e t wells, the nearby wells, 

and i t ' s considered a response and that the pressure main

tenance or the secondary recovery i s working. 

You don't see that i n pressure mainten

ance i n t h i s reservoir. A l l we do i s slow down the rate of 

pressure decline. There's no such thing as a d i r e c t i n j e c 

t i o n and production response. 

Q Does t h i s graph also tend to support the 

position of drainage over a wide area? 

A Yes, s i r . 
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Q W i l l you now go to the next graph and re

view that? 

A I j u s t want to show here an in t e r p r e t a 

t i o n which sometimes t h i s production history of t h i s well 

has been misinterpreted by others. This i s one of the wells 

that was, oh, a couple of miles from — or three miles from 

an i n j e c t i o n w e l l . I n j e c t i o n was commenced i n 1968. I t 

was, oh, six years or so before the injected gas reached — 

reached t h i s producer. 

I t would appear from t h i s curve that when 

the injected gas reached the producer that the production 

rate dropped sharply, the production a b i l i t y of the w e l l . 

Now that's not the case. The reason that the production 

dropped sharply i s because i n order to get the most informa

t i o n we could from the wells i n t h i s reservoir, we would 

shut the casing i n , l e t a l l the gas and o i l be produced 

through the co-pump (sic) up the tubing. That way we had a 

s o l i d column of gas from surface to the producing formation. 

By taking dead weight tests on the casing 

we could have a very good record of what was happening to 

the reservoir i n working bottom hole pressure. 

I t was unimportant to us that once the 

gas, injected gas h i t t h i s well that we continue producing 

i t . The option we had was to produce the gas, go ahead and 

open the casing up, produce at a higher rate, and cycle the 
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gas. That made more compressor capacity and the question 

was, was t h i s r e a l l y a good, e f f i c i e n t way to do i t , or per

haps, perhaps we should delay u n t i l the gas reached a l l the 

down dip wells and then, knowing the amount of gas handling 

f a c i l i t i e s that we would need, we would then get in t o a gas 

cycling process and a f t e r a l l , a l l we had to do what shut 

t h i s well i n and o i l would flow down by gravity down dip to 

the next w e l l . 

And so, when the gas/oil r a t i o i n these 

f i r s t wells reached about 2-or-3000 cubic feet a barrel we 

j u s t shut them i n and l e t the o i l go down to the next w e l l , 

f e e l i n g that i n time we would come back. We would open up 

the A and B Zones, which i n some wells i t appeared to have 

higher gas/oil r a t i o s than the C Zone, and at that time we 

would do our cycling process. 

Q_ A l l r i g h t , would you now go to the l a s t 

two pages behind Tab B, i d e n t i f y those, and review them for 

the Commission? 

A The brown c i r c l e s and the yellow injected 

gas shows a t y p i c a l breakthrough of injected gas to a produ

cing w e l l , and we see here from j u s t a visual inspection of 

t h i s l i t t l e diagram as to why when injected gas f i r s t h i t s a 

well i t does not necessarily cut o f f i t s o i l production en

t i r e l y . There's — i f we visual that as a c i r c l e around the 

well and the injected gas coming from up dip and i t channels 
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to that w e l l , then there's only a small part of the area im

mediately surrounding the well that's affected by the i n j e c 

ted gas. 

So the well s t i l l has a high capacity to 

produce. An example of that i s the E-10 Well, which we show 

by the blue graph. Pressure maintenance was started i n 

1968, i n August, 1968, and here again we have had many peo

ple ask us when the production rate increased from about 10-

to-12,000 barrels a month to 20,000 a month i n early 1969, 

was that the consequence of our pressure maintenance and gas 

i n j e c t i o n . Of course the answer i s no, i t ' s not. We j u s t 

simply changed the producing method from a pump to gas l i f t . 

The well had a capacity of about 3000 barrels a day. We 

calculated that a good gr a v i t y drainage rate might be about 

700 barrels a day, so we i n s t a l l e d gas l i f t equipment and 

produce at about 700 barrels a day. 

Then i n about — i n 1973 we began to see 

a s l i g h t increase i n the gas/oil r a t i o and we f e l t that pro

bably was injected gas and we started c u t t i n g the production 

back. Now production didn't j u s t f a l l o f f . We choked the 

well back to those lower rates. We continued to do that un

t i l about 1977 and we had a sharper increase i n gas/oil ra

t i o . We r e s t r i c t e d the production rate more severely and 

l e t i t follow the sharp decline u n t i l about 1969 — 79. 

At that time the gas/oil r a t i o came back 
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down with the r e s t r i c t e d production rates. Then we produced 

the w ell at approximately a level rate there for the rest of 

the years on that graph with a s l i g h t , gentle increase i n 

gas/oil r a t i o . 

Q A l l r i g h t , Mr. Greer, w i l l you now pro

ceed to the information on s t r a t i f i c a t i o n of the reservoir 

and s t a r t with the data contained behind Tab C f i r s t going 

to the cross section and the log section. 

A This cross section i s a duplicate of one 

of the exhibits which we presented i n the 1983 hearing 

establishing temporary 320-acre spacing units i n the Gavi

lan. 

We note here the s i m i l a r i t y of the two 

central logs, two wells i n the center of the cross section. 

One of them on the l e f t i s the w e l l , the discovery well i n 

the — f i r s t well i n the Gavilan. Just to the r i g h t of i t 

i s a Canada Ojitos Well i n West Puerto Chiquito, and the 

s t r i k i n g s i m i l a r i t y of the l i t h o l o g y of these two wells i s 

apparent. We s t a r t with the A Zone and then follow the re

s i s t i v i t y kicks. In the B Zone the four r e s i s t i v i t y kicks 

are t y p i c a l throughout Gavilan and West Puerto Chiquito. 

The C Zone, the zone colored i n brown, we can see how close

l y i t tracks w i t h i n the pool. When we get outside the pool 

on the righthand side, we can see how the li t h o l o g y has 

changed i n the well j u s t outside the — of West Puerto Chi-
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quito. 

To the west, and t h i s well i s several 

miles away, you can see a difference i n the l i t h o l o g y ; j u s t 

where i t changes we think i s not s i g n i f i c a n t at t h i s time. 

What i s s i g n i f i c a n t i s that the li t h o l o g y i s so closely the 

same i n Gavilan and West Puerto Chiquito. 

The zones at the bottom, the two red 

zones, are the Sonostee and c l e a r l y have tested the Sonostee 

i n d i v i d u a l l y i n East Puerto Chiquito and West Puerto Chiqui

to ; we found i t to be a very poor producer, and the only 

reason i t ' s been included i n t h i s reservoir for the purpose 

of Commission rules i s that the production i s so — so low, 

so small, that i f any production at a l l i s obtained from i t , 

there's no way that wells could be d r i l l e d to that — to 

those zones and lower. So i f the operator wants to take a 

chance and perforate the zones and stimulate them and t r y to 

get a l i t t l e o i l , he has the opportunity to do that , but 

they r e a l l y have no bearing on the A, B, and C Zones. 

And i n my i n t e r p r e t a t i o n they're not con

nected by the — by the v e r t i c a l fracture system. 

Q Now, Mr. Greer, would you go to the la s t 

two pages behind Tab C and using those two exhibits w i l l you 

t e l l the Commission your d r i l l i n g experience i n the area and 

the data on s t r a t i f i c a t i o n you've acquired i n d r i l l i n g ? 

A Yes, s i r . I would point out to the Com-
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mission t h a t Benson-Montin-Greer d r i l l e d or operated 89 

w e l l s i n the East and West Puerto Chiquito Pools. And tbe 

reason we mention t h a t i s t o give an idea of the experience 

t h a t we've had. Now i t doesn't take — one doesn't j u s t 

gain experience j u s t by d r i l l i n g a large number of w e l l s but 

the time t h a t we were d r i l l i n g and e x p l o r i n g and t r y i n g t o 

understand t h i s r e s e r v o i r , we d r i l l e d w e l l s w i t h cable 

t o o l s , w i t h a i r , and d i d our best t o t r y t o understand the 

r e s e r v o i r mechanics. 

And we've been charged r e c e n t l y , t h a t 

other operators i n Gavilan spend a l o t of money t r y i n g t o 

develop the f i e l d and t h a t we haven't done anything, haven't 

spent any money, so I had our engineer go back and — and 

convert t o 1986 d o l l a r s the investment t h a t Benson-Montin-

Greer and i t s p a r t i c i p a n t s have made i n t h i s area i n devel

oping and t e s t i n g and attempting t o understand the reser

v o i r . I t approximates i n 1986 d o l l a r s about $20,000,000. 

The w e l l s t h a t we d i d n ' t d r i l l w i t h cable 

t o o l s or a i r we learned t h a t we needed to d r i l l w i t h gas i n 

order t o avoid the downhole f i r e s . Sometimes we couldn't, 

d i d n ' t have gas a v a i l a b l e , so we d r i l l e d w i t h n i t r o g e n . 

I n no instance, i n no instance, Mr. 

Chairman, i n d r i l l i n g w i t h cable t o o l s , i n d r i l l i n g w i t h 

a i r , d r i l l i n g w i t h gas, d r i l l i n g w i t h n i t r o g e n , d i d we ever 
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f i n d a continuous increase i n production as we d r i l l e d 

through the se c t i o n s . Always, and w i t h o u t exception, we 

found t h a t the production came i n a b r u p t l y as we penetrated 

one of the zones. No doubt from d r i l l i n g the w e l l s w i t h 

cable t o o l s , w i t h a i r , gas, n i t r o g e n , we found s t r a t i f i e d 

s e c t i o n s . 

Q How were the w e l l s d r i l l e d i n the Gavilan 

area? 

A I n Gavilan w i t h the exception, I t h i n k , 

of the f i r s t w e l l , I b e l i e v e they a l l were d r i l l e d w i t h mud; 

casing run through a l l zones, and then the zones p e r f o r a t e d 

and e i t h e r f raced together or i n some instances fraced sep

a r a t e l y , and as a consequence because of the — how close 

the p e r f o r a t i o n s are together i n many of the w e l l s , the size 

of the f r a c treatments, i t ' s j u s t l o g i c a l t o conclude t h a t 

the p e r f o r a t i o n s are t i e d together behind the pipe and the 

f r a c treatments. Undoubtedly there are v e r t i c a l f r a c t u r e s 

induced by f r a c treatment, the f r a c treatments, and t h a t 

being the case, i t ' s p r a c t i c a l l y impossible unless we have 

an unusual s i t u a t i o n i n Gavilan t o go i n now and t r y t o a t 

tempt by production logging or whatever, t o determine s t r a 

t i f i c a t i o n , because they have been t i e d together. 

The o v e r r i d i n g matter w i t h respect to the 

s t r a t i f i c a t i o n issue i s — i s not whether the zones are t i e d 

together by f r a c treatments behind the pipe, but whether 
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back away from the wellbore the zones are s t r a t i f i e d such 

that the o i l has to flow down or along through these s t r a t i 

f i e d zones i n reaching a wellbore, which i s what I think 

they do. 

Q Now do you have any comments to make on 

the log section which i s attached to this? 

A Yes, I would point out that the — what 

we c a l l the gray zone, which comes and goes and has far less 

continuity than the other zones i s not shown on t h i s log but 

i t ' s j u s t — i t would be j u s t above the A Zone. 

The stippled area i n the d i f f e r e n t zones, 

the A Zone and the B Zone and C Zone, are parts of the zones 

where we found natural production i n d r i l l i n g either with 

the cable t o o l , with a i r , or with gas. 

One of the strange things about the 

t h i s reservoir, i f you look at the C Zone, the brown zone at 

the bottom, a r e l a t i v e l y high gamma ray kick on the l e f t , a 

high r e s i s t i v i t y on the r i g h t , one would think that t h i s i s 

the — the productive part of the C Zone, but we never found 

that so i n d r i l l i n g with a i r and cable tools and nitrogen. 

Always the dust that came up with the cuttings were very 

dry; didn't have any wet, damp fe e l that we found i n the 

other zones that were productive. 

We produced, oh, several m i l l i o n barrels 

of o i l from wells completed only i n the stippled areas shown 
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on the C Zone. 

Another thing which we think, or which I 

would i n f e r , means that at least some of the geologists f e l t 

l i k e that the zone j u s t above the C Zone i s not productive 

i s from the fa c t that on a j o i n t l y cored w e l l , the Mallon 

Davis 315, which cored through that section, the geologist 

did not even have analyzed that 30-foot section above the C 

Zone. I f i t ' s a very good communicative reservoir with a 

connection throughout, why didn't they have i t analyzed? 

Q Now, Mr. Greer, I'd l i k e you to address 

the gray zone for a few minutes and i n so doing would you 

refer to the f i r s t document contained behind Tab D i n Exhi

b i t Number One? 

A Yes, s i r . In looking at the two green 

sheets under Tab D, the well that's c i r c l e d i n red on the 

righthand side of the p l a t , t h i s i s a well i n East Puerto 

Chiquito. The reason we've selected i t i s because i t shows 

not only the lower p r o d u c t i v i t y i n the gray zone, which we 

can compare with p r o d u c t i v i t y i n the other zones, but act

u a l l y they experienced depletion i n te s t i n g t h i s w e l l . 

I r e a l i z e that i t ' s not i n the pool that 

we're t a l k i n g about, but i t was l a i d down i n the same geolo

g i c a l conditions and separated only by a f a u l t which l a t e r 

on I developed and so we feel that i t ' s a good, reasonable 

sample of — of how the gray zone produces and how the zones 
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are s t r a t i f i e d . 

You might look at the next two white 

pages. We have a copy of the log and the gray zone colored 

i n gray, the A Zone colored i n yellow and the B Zone colored 

i n green, and i n d r i l l i n g t h i s well with cable t o o l s , we 

picked up about 30 barrels of o i l a day natural, and 30 bar

re l s a day i s often a good show i n t h i s reservoir. Often i f 

you can get a well with 30 barrels a day natural, i t can be 

fraced i n t o a very decent w e l l . 

But to tes t t h i s well we stopped d r i l 

l i n g , stopped d r i l l i n g while we were i n the gray zone, put 

the well on a pump; we tested f o r three months. The produc

t i o n f e l l o f f from about 30 barrels a day to about 10 bar

re l s a day. We concluded i t was i n a l i m i t e d reservoir and 

so we continued then d r i l l i n g on down to the A and B Zones. 

Upon completion of the d r i l l i n g and run

ning casing and a l i n e r , we set a bridge plug at 32 — 3300 

feet, below the B Zone, base of the B Zone, and with perfor

ations i n only the A and the B Zones, those two zones are 

fraced together with about 2700 barrels of o i l and a l i t t l e 

over 100,000 pounds of sand. 

We then set the bridge plug at 3100 feet 

and we treated the gray zone, again with about 75,000 pounds 

of sand, 1700 barrels of o i l , and both — and i n both i n 

stances we had an i n j e c t i o n rate of about 53 barrels a 
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minute. 

We then put the gray zone on production 

with a bridge plug s t i l l i n place and we found a rapid de

c l i n e i n p r o d u c t i v i t y , and that's shown on the next graph, 

the next two sheets. 

These — the green points are 11-day 

averages of the production a f t e r recovery of frac o i l from 

the gray zone. The natural production that was found i n the 

gray zone was about 3 0 barrels a day and declined rapidly to 

10. Here we found 60 barrels a day a f t e r the frac t r e a t 

ment, rapidly declining to 20 barrels a day, at which time 

we concluded that the gray zone was of a l i m i t e d reservoir 

and as can be seen by extrapolating that curve, aobut 2000 

barrels of o i l would be about a l l we could expect from the 

gray zone. 

So then we d r i l l e d the bridge plug and 

opened up the A and B Zones and the production rate i n 

creased to over 200 barrels a day and over the years the 

well has produced about 800,000 barrels of o i l . 

There's no question, Mr. Chairman, that 

the gray zone i s not i n communication with the other zones. 

Q Now, Mr. Greer, how does t h i s compare 

with your understanding of the testimony presented las t Aug

ust by our opponents? 

A The — i t ' s our understanding that the 
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opposition considers the e n t i r e 6-or-800 foot section one 

communicated reservoir. 

I f that was the case, i n t h i s instance, 

even though by d r i l l i n g the bridge plug we could pick up ad

d i t i o n a l production, t h i s well that has ultimately produced 

800,000 barrels of o i l , would have had a f l a t decline, 

whether i t was 60 barrels a day or whatever, the production 

of the 1-1/2 or 1000 barrels of o i l j u s t would not cause 

t h i s kind of a pressure decline. 

Q Is i t your testimony that the gray zone 

is a separate zone from the A and B Zones i n t h i s area? 

A Yes, s i r . 

Q Would you now address the s t r a t i f i c a t i o n 

of the A and B Zones, and i n so doing, I d i r e c t your atten

t i o n to the f i r s t two sheets, the pink sheets behind Tab E? 

A Yes, s i r , we show here on the pink sheets 

the location p l a t of t h i s w e l l . This was the f i r s t well i n 

the north part of the West Puerto Chiquito and we determined 

separation of the A and B Zones i n t h i s well by three separ

ate happenings. 

The f i r s t was the i n i t i a l d r i l l i n g with 

a i r . 

The second was swabbing tests of the 

zones j o i n t l y and separately. 

And t h i r d was production history of the 
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well with the zones separately and j o i n t l y produced. 

Now t h i s i s not a large well by West 

Puerto Chiquito standards but i t has produced over 150,000 

barrels of o i l and we consider i t an adequate sample to as

sess reservoir behavior. 

Q A l l r i g h t , w i l l you now go to the blue 

sheets that follow and review the information you acquired 

upon d r i l l i n g the well? 

A Yes, s i r . The reason we picked t h i s well 

i s to show s t r a t i f i c a t i o n over a very short i n t e r v a l . 

We can see on the log where the perfora

tions are i n the A Zone and i n the top of the B Zone and 

they're separated only by about 30 feet. 

In completing t h i s well we perforated the 

— a l l three sets of perforations. The two bottom ones are 

i n the B Zone and the upper one i s i n the A Zone. 

We swabbed the well and we found a rate 

of about 3 barrels of f l u i d an hour. 

We set a bridge plug between the A and B 

Zones that we show there at 7050 feet and the swab rate 

dropped immediately to about 1-1/4 barrels an hour, a loss 

of nearly 2 barrels an hour i n production. 

Then with the bridge plug i n place we 

fraced the A Zone with about 3000 barrels of o i l and 100,000 

pounds of sand. 
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And a f t e r two years of production we see 

the p r o d u c t i v i t y of about 31 barrels a day and that's shown 

on the white sheets next following the blue sheets. 

On t h i s graph we show production i n terms 

of barrels of o i l per producing day, the upper s o l i d l i n e , 

and barrels of o i l per calendar day with the dashed l i n e on 

the bottom. The well i s a long ways from our other opera

tions and we j u s t could not physically produce the well as 

steadily as we'd l i k e . 

But i n 1969, mid-1969, we produced i t 

long enough that — continuously — for the barrels per pro

ducing day, barrels per calendar day draw together, by the 

red c i r c l e , under the red c i r c l e , had a produc t i v i t y of 

about 31 barrels a day. 

Then i n May, 1970, we d r i l l e d a bridge 

plug and got immediate increase i n production. I t was hard 

to assess exactly what that increase i n production was be

cause we j u s t couldn't produce the well as continuously as 

we'd l i k e . In f a c t , i n 1971 we produced i t only i n t e r m i t 

t e n t l y , and the problem we had here, Mr. Chairman, was that 

t h i s well i s located on J i c a r i l l a Indian lands and I think 

t h i s was the year that someone shot the prize s t a l l i o n of 

the President of the Tr i b a l Council and he closed the roads 

i n t o the reservation. We managed to get a key to one of the 

locked gates but instead of about an eight mile t r a v e l from 
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our northernmost well to t h i s w e l l , we had about eighty 

miles we had to — we had to go to get to the w e l l . 

Things eased up i n time and we managed to 

change our operations and take care that the well produced a 

l i t t l e more continuously i n 1972. The two green c i r c l e s 

showed six months of production tests that I consider a good 

t e s t . A l o t of people consider a two or three day t e s t a 

good t e s t , but a 6-month tes t w i l l undoubtedly have an i n 

crease i n pr o d u c t i v i t y of about 31 barrels a day to some

thing over 60 barrels a day, and — 

Q Could that increase i n produc t i v i t y have 

been a t t r i b u t e d j u s t to opening up more section? 

A Well, t h i s was one of the wells that I 

referred to i n my testimony l a s t August i n that we had found 

t h i s kind of s t r a t i f i c a t i o n simply by d r i l l i n g a bridge plug 

between the two zones, and Mr. Hueni's response was that , 

w e l l , you open up more section, you get more production. 

So the question here i s , i s that the 

reason that we got more production, simply because we opened 

up more section, or were the zones s t r a t i f i e d , and we inves

t i g a t e that i n the next two pages. 

Q Now go to the two tan sheets and explain 

what they're designed to show. 

A What we want to investigate here i s 

whether i t ' s reasonable to assume that that increase i n pro-
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duction was from a s t r a t i f i e d zone or was i t simply by j u s t 

opening up more section i n the w e l l . 

And so we looked at the case of another 

p a r t i a l l y penetrating well and note on the upper sketch that 

f o r a small wellbore radius and, say, a 30 percent 

penetration, which i s what I would compare t h i s t o , out of 

100 foot section, we would expect about 45 percent of the 

production from a p a r t i a l l y penetrating well as compared to 

one that would penetrate the e n t i r e section. That's i f 

nothing i s done, but the well i s produced n a t u r a l l y , and say 

that both — or the e n t i r e section were the same, uniform 

throughout, and we had penetrated or, i n t h i s instance, j u s t 

had the upper part open and a bridge plug there, and we 

d r i l l e d the bridge plug, then true, sure enough we would 

expect about that increase i n production. 

But what happens when we fr a c , when we 

frac the upper zone? And the f i r s t example I've chosen here 

i s i f the frac affected only the upper part of a reservoir 

we expect or consider to be a continuous communicated 

reservoir, and on the graphs at the bottom I've shown how 

production would increase with fracing of a p a r t i a l l y 

penetrating w e l l , but the frac treatment or the increase i n 

e f f e c t i v e wellbore radius i s l i m i t e d only to the upper 30 

percent of the — of the formation. 

We see here following the pink horizontal 
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l i n e that a l l that's necessary i s to increase the e f f e c t i v e 

wellbore radius by approximately up to 5 to 10 feet and 

there w i l l then be enough pro d u c t i v i t y by the part of the 

well exposed to the upper section, and flow coming around 

the bottom, as we show by the arrows, that there's enough 

capacity, then, that i f one then opened up the lower zones, 

d r i l l e d a bridge plug, or whatever, one would not expect an 

increase i n production because you already have a l l the pro

d u c t i v i t y that the well can take. 

So for that example, then, that the t r a c t 

only covers the upper part of t h i s zone, we f i n d that i t ' s 

reasonable to believe that the zones are s t r a t i f i e d , because 

otherwise we did not get any — any increase i n production. 

Q A l l r i g h t , w i l l you now go to the la s t 

two pages behind Tab E and review t h i s example? 

A Now here we look at the s i t u a t i o n of the 

p a r t i a l l y penetrating well that was fraced and assume that 

the f r a c , even though the frac was induced int o the upper 

part of the reservoir, that i t affects the entire reservoir, 

a l l the way up and down the 400 feet. 

Then assume that i t increased the 

ef f e c t i v e wellbore radius to 100 feet and, Mr. Chairman, I 

probably should pause r i g h t here to point out some of the 

things that we — we have f e l t about t h i s reservoir and our 

te s t s , studies have shown. 
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We j u s t can't f e e l comfortable with the 

conventional analysis of a frac treatment i n t h i s — i n t h i s 

reservoir. The conventional thinking i s that induce a fra c 

ture and i t travels many hundreds of feet throughout the re

servoir. 

I'm j u s t not sure that that's what hap

pens. When the frac treatment reaches these fractures I 

think there's a good p o s s i b i l i t y i t w i l l d i v e r t i n any num

ber of directions and as i t does, the frac length i s not 

nearly as long as the conventional analyses would show. 

But i n any event the volume that we have 

used here, around 3000 barrels, and i n general throughout 

the reservoir we f i n d that something on the order of 3000 

barrels an acre i s a — i s probably a reasonable figure f or 

the hydrocarbon pore space. The i f we frac with 3000 bar

r e l s i t j u s t f i l l s up the reservoir around the w e l l , doesn't 

go out along a f r a c t u r e , then we s t i l l have to b u i l d up the 

reservoir f o r somewhere around 100 feet, maybe a l i t t l e b i t 

more. 

I f on the other hand the fracture has 

moved out t o , say, 400 fe e t , then the response that we can 

expect or the e f f e c t i n the flow characteristics of the well 

have — have been demonstrated a number of times that the 

ef f e c t can be approximated by taking one-fourth of the 

length of the fr a c t u r e . I f the fracture went out to 400 
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f e e t , you take a f o u r t h of t h a t , and your e f f e c t i v e wellbore 

radius has been increased t o about 100 f e e t . 

Looking a t i t e i t h e r way, I f e e l l i k e 

t h a t the wellbore r a d i u s , the e f f e c t i v e wellbore radius f o l 

lowing the f r a c treatment, would have gone out t o a t l e a s t 

100 f e e t . 

And so now here we examine the e f f e c t of 

the p a r t i a l l y p e n e t r a t i n g w e l l i n which the wellbore radius 

has increased and we f i n d t h a t — t h a t when i t ' s increased 

out t o a bout 100 f e e t , t h a t the p a r t i a l l y p e n e t r a t i n g w e l l 

w i l l have about 90 or even perhaps more than 90 percent of 

the t o t a l production of a f u l l y p e n e t r a t i n g w e l l , and so 

here again, i f t h i s i s the s i t u a t i o n , i f the f r a c treatment 

a f f e c t e d the e n t i r e r e s e r v o i r , i t ' s a communicated reser

v o i r , then by d r i l l i n g a bridge plug we would expect only an 

increase of about 10 percent, from 31 b a r r e l s a day t o 33 or 

4. Instead we got an increase from 31 b a r r e l s a day t o 

about 60 b a r r e l s a day. 

My assessment of t h i s , Mr. Chairman, i s 

t h a t i n t h i s area those two zones are s t r a t i f i e d and they're 

separated only by about 30 f e e t . Many analyses of f r a c 

treatments would say t h a t the f r a c treatment had t o go up 

and down, and — and i f so, then we should not have got an 

increase when we d r i l l e d the bridge plug. 

So we look a t two w e l l s now, d e f i n i t e l y 
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s t r a t i f i e d sections. 

Q Now, Mr. Greer, w i l l you to the informa

t i o n behind Tab F and review f o r the Commission the informa

t i o n you accumulated f o r 

MR. LEMAY: We'll take a short 

recess at t h i s time and we'll come back with that i n about 

ten minutes. 

(Thereupon a short recess was taken.) 

MR. LEMAY: A l l r i g h t , Mr. 

Carr, please continue. 

Q Mr. Greer, you've t e s t i f i e d about the 

s t r a t i f i e d nature of the A and B Zones and the gray zone. 

I'd now l i k e to have you focus your testimony on production 

below the C Zone and i n so doing r e f e r - t o Tab F and the f i r s t 

yellow sheets behind Tab F. 

A We have here the completion p l a t of the 

par t i c u l a r w e l l , the Canada Ojitos Unit F-30 on which a pro

duction log was run e a r l i e r t h i s month. I t ' s located along 

the Gavilan-West Puerto Chiquito boundary and we show here 

on the schedule how we conditioned the well and the rates at 

which i t was flowed p r i o r to making t h i s production survey. 

And, Mr. Chairman, I'd l i k e to point out 

that the we think i t ' s very important to properly condition 
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a w e l l f l o w i n g a t a steady r a t e p r i o r to running a produc

t i o n survey. We f e e l t h a t i n t h i s area i f a w e l l i s shut i n 

t h a t — and so many zones have been f r a c e d , t h a t a l l of the 

zones whether they're productive or not w i l l be pressured 

up, and when we f i r s t open the w e l l , then you can get a flo w 

back from any and a l l of the zones even i f they r e a l l y are 

not c o n t r i b u t i n g t o p r o d u c t i o n . 

So we t h i n k i t ' s important t o pro p e r l y 

c o n d i t i o n a w e l l and we l i s t here how we conditioned t h i s 

one p r i o r t o t h i s t e s t . 

The w e l l was f l o w i n g a t about 435 b a r r e l s 

a day du r i n g the t e s t ; 1000 cubic f e e t per b a r r e l g a s / o i l 

r a t i o , and the w e l l has shown no water production since Nov

ember of 1986. 

Q A l l r i g h t , w i l l you now go t o the log 

se c t i o n on the f o l l o w i n g page and review th a t ? 

A Yes, s i r . On the next page we have a 

s e c t i o n of the production log and t h i s p a r t i c u l a r log was 

run w i t h a spinner survey and a f l u i d d e n s i t y measurement 

and also a r a d i o a c t i v e t r a c e r . 

We show the spinner survey, the approxi

mate zero l i n e f o r the "spinner" i s the v e r t i c a l pink l i n e 

on the l e f t and increases i n production as i n d i c a t e d by the 

spinner i s shown by the red shading. 

S t a r t i n g a t the bottom a t about 7450 f e e t 
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the f i r s t red shaded area shows an increase i n the spinner 

r a t e and going back up t o 7400, another increase, and then 

on up t o the top of the A Zone, another increase. 

On the righthand side the v e r t i c a l green 

l i n e i s s p e c i f i c g r a v i t y of 1 and a s p e c i f i c g r a v i t y of zero 

and .5 are shown by the s h o r t v e r t i c a l l i n e s a t the bottom 

of the graph. We can see, f o r instance, t h a t below the bot

tom p e r f o r a t i o n s i n the C Zone a t approximately 7465 f e e t , 

from there on down the hole shows t o have water i n i t . 

Now, i n t h i s w e l l the bottom zones, the 

Sanostee, we p e r f o r a t e d and separately — p e r f o r a t i o n s 

separately a c i d i z e d t o make c e r t a i n they were open, and 

fraced w i t h a l i m i t e d e n t r y f r a c t h a t we f e e l a f r a c entered 

a l l the zones, and y e t here we f i n d when we run t h i s produc

t i o n survey t h a t there's nothing but water i n the hole below 

the C Zone and we t h i n k t h a t ' s conclusive evidence t h a t the 

Sanostee i s not producing i n t h i s w e l l . 

The — and i n c i d e n t a l l y , t h i s i s one of 

the w e l l s which Mesa Grande's g e o l o g i s t , Mr. Emmendorfer, 

pointed out i n the August hearing t h a t f r a c t u r e logs had 

been run and showed v e r t i c a l communication throughout the 

e n t i r e 600-foot i n t e r v a l . 

Now, Mr. Chairman, we run these f r a c t u r e 

logs l i k e other people do i n t r y i n g t o o b t a i n as much i n f o r 

mation as we can about the r e s e r v o i r , but j u s t the f a c t t h a t 
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t h a t f r a c t u r e log as i t s run down the hole and the pads show 

d i f f e r e n t r e s i s t i v i t i e s a t d i f f e r e n t depths does not neces

s a r i l y mean always t h a t those are f r a c t u r e s and t h a t i t ' s 

v e r t i c a l l y communicated throughout. I n t h i s instance i t ' s 

not. There's no production from the Sanostee where i t would 

show up. 

We p o i n t out another t h i n g , approximately 

t w o - t h i r d s o f the production i s coming from the C Zone and 

the r e s t of i t from the A Zone. Approximately a t h i r d or a 

f o u r t h of the f r e e gas i s coming from the C Zone, and there 

are enough p e r f o r a t i o n s , a high enough f r a c treatment, t o be 

expected t h a t those p e r f o r a t i o n s might a l l be t i e d together 

behind the pipe. We fraced t h i s w e l l a t 107 b a r r e l s a 

minute and y e t there appears a p o s s i b i l i t y t h a t the zones 

are not completed t i e d t o gether. As a matter of f a c t , i t 

looks l i k e the C Zone i s s t r a t i f i e d and separated from the A 

Zone. 

Not only t h a t , but a f o u r t h to a t h i r d of 

the f r e e gas i s — i s coming i n the C Zone as evidenced by 

the d e n s i t y . I f the production — or i f the r e s e r v o i r were 

v e r t i c a l l y communicative throughout and the gas would move 

up through the r e s e r v o i r as had been p o s t u l a t e d by Mr. 

Hueni, then I don't see why there would be gas s t i l l down 

here i n the C Zone coming i n t o the w e l l . 

So t h i s log shows not only d e f i n i t e l y 



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 

68 

t h a t the Sanostee i s not p r o d u c t i v e , not communicative w i t h 

the upper zones, but i t also appears t h a t the C Zone i s sep

arated a t l e a s t a c e r t a i n e xtent from the A Zone, even a f t e r 

the f r a c treatment. 

Q Mr. Greer, would you go t o the green ex

h i b i t s behind the one you've j u s t been discussing i n Section 

E and i d e n t i f y those, please? 

A I f I might j u s t p o i n t out one more t h i n g . 

Since the spinner i s not a s e n s i t i v e instrument, then we a l 

so ran a r a d i o a c t i v e t r a c e r t o determine production from the 

lower zone. So not only t o determine from the spinner the 

minimum amount of p r o d u c t i o n , i f any, could be coming from 

the lower zone by the r a d i o a c t i v e t r a c e r we t h i n k we c o n f i r 

med t h a t there was none. 

The green sheets, then f o l l o w i n g the y e l 

low sheets are simply the logger's i n t e r p r e t a t i o n of h i s 

survey and I t h i n k we need not dwell on them. The informa

t i o n i s there f o r anybody t o study. 

Q A l l r i g h t , l e t ' s go on w i t h the evidence 

you've accumulated concerning s t r a t i f i c a t i o n of the reser

v o i r . 

W i l l you now go t o Tab G and e x p l a i n what 

the f i r s t blue sheets behind t h a t tab show? 

A This i s another w e l l i n the boundary of 

Gavilan — oh, Mr. Chairman, I overlooked one t h i n g . Could 
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we go back? 

Q How far back would you l i k e to go? 

A We need to go back to t h i s well we j u s t 

looked a t , t h i s F-30. I should point out here that t h i s 

well i s i n the area which Mesa Grande has asked for be added 

to Gavilan and I need to point out that one of the opponents 

to our application, Amoco, has w r i t t e n a l e t t e r to the Com

mission, sent us a copy, i n which Amoco says that i t appears 

that only the A and B Zones produce i n Gavilan and only the 

C Zone produces i n the Unit. 

Here i s a well obviously most of the pro

duction coming from the C Zone and i t ' s i n the area i n which 

they say there's only A and B Zone production. So we r e a l 

ize Amoco hasn't had an opportunity to study the reservoir 

l i k e we have, but c l e a r l y they have misinterpreted the re

servoir i n t h i s area. 

Q A l l r i g h t , now l e t ' s go to the f i r s t ex

h i b i t behind Tab G. 

A Tab G we show another production survey 

of a well on the Gavilan boundary. This i s a smaller w e l l , 

only about 125 barrels a day, located as shown on the pl a t s . 

The production log i s the white sheet 

next following. Here we have the same color coding as be

fore. We can see here that the spinner i s quite insensitive 

to t h i s small flow rat e , but once again we have a positive 
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i n d i c a t i o n of water below the C Zone and that the lower 

Sanostee i s not — not productive. 

Again, to confirm no production from the 

Sanostee, we ran a radioactive tracer and here i t appears 

that there might be some f l u i d entry i n the C Zone, but I 

would — i t appears to me that most of the production i s 

from probably that A and the B Zones, where they're t i e d t o 

gether with a frac treatment. Just from the location of the 

upper perfs i n the A zone where a l l of the big increase or 

decrease i n density appears, the green shading, I doubt very 

much that o i l production is coming from that one perforation 

there at 60 — or 7190 fe e t ; probably t i e d together with 

frac treatment down i n the (unclear) zone. 

Q Now, Mr. Greer, t h i s concludes the por

t i o n of your testimony that focuses on s t r a t i f i c a t i o n of the 

reservoir. What conclusions have you reached? 

A Well, we have determined i n every test 

that we've made over the l a s t twenty-five years of good 

tests with respect to s t r a t i f i c a t i o n , there's j u s t no ques

t i o n i n my mind that the zones are s t r a t i f i e d . 

Q Now, would you go to the documents con

tained behind Tab H and would you f i r s t review for us your 

understanding of the testimony that was presented l a s t Aug

ust concerning reservoir mechanics? 

A Yes, s i r . Mr. Hueni presented a model 
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which presumes a 600 foot section communicative v e r t i c a l l y 

and shows o i l and gas to segregate by gravit y ; o i l 

v e r t i c a l l y down and gas v e r t i c a l l y up, but no l a t e r a l move

ment of o i l or gas. 

And we disagree with — with that — 

MR. LEMAY: Yes, Mr. Pearce. 

MR. PEARCE: Thank you, Mr. 

Greer. 

Mr. Chairman, t h i s time I think 

I need to raise the level to a level of ojection to t h i s 

testimony. As we a l l know, as opposing counsel pointed out 

i n t h e i r opening statement, the l a s t set of hearings i n t h i s 

matter too f i v e days. Mr. Greer i s purporting to cast the 

other parties' positions i n that matter i n the form of one 

or two sentences, which he can then disagree with and appar

ently bolster his position i n t h i s matter. 

I don't think that's appro

p r i a t e . The record of the previous proceeding speaks for 

i t s e l f , not only for Mr. Greer's opponent's positions of re

cord i n that proceeding, Mr. Greer's testimony was under 

oath i n that proceeding. I f Mr. Greer wants to c l a r i f y his 

p o s i t i o n , I think that's appropriate. I do not believe i t 

i s appropriate for Mr. Greer to t r y to c l a r i f y that previous 

testimony i n t h i s way. 

I f his counsel wishes to ask 
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questions of his opponents' witnesses when they are on the 

stand, I assume he w i l l do so. I f Mr. Greer wants to read 

portions of testimony from those proceedings into t h i s re

cord, I think that i s appropriate. I do not believe that 

one or two sentences summaries of positions of other parties 

to proceedings i s appropriate and I do not think, contrary 

to what i s being indicated, that he c l a r i f i e d anything for 

t h i s record by not c l e a r l y s t a t i n g positions. 

Thank you. 

MR. LEMAY: Mr. Carr. 

MR. CARR: May i t please the 

Commission, i t ' s e n t i r e l y appropriate for Mr. Greer, Mr. 

Hueni, or any other witness here today to t e s t i f y on p r i o r 

testimony, to comment on pr i o r testimony that was provided 

under oath. 

I'd remind you t h i s i s a re

opening of a case that was heard before. I t i s n ' t a case 

that we're t r y i n g to hear i n a vacuum. I t ' s e n t i r e l y appro

pr i a t e for Mr. Hueni to correct anything that Mr. Greer says 

i f i t ' s incorrect at a l a t e r time when they w i l l have that 

opportunity. 

But we're going forward with 

our burden of proof f i r s t . I t ' s appropriate for Mr. Greer 

to t e s t i f y on the sworn testimony of other witnesses i n the 

cases — i n these cases when they were heard before, and we 
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submit t h a t the o b j e c t i o n i s i n a p p r o p r i a t e and should be 

denied. 

MR. LEMAY: Thank you, Mr. 

Carr. 

I n order f o r us t o c r y s t a l l i z e 

the disagreement between the two p a r t i e s , we w i l l duly note 

t h a t what Mr. Greer says i s c e r t a i n l y not — may or may not 

be the p o s i t i o n of Mallon, e t a l , but we d i d ask f o r — be

cause he's on f i r s t , we have t o have something t o compare i t 

t o . 

So w i t h o u t — w i t h t a k i n g t h a t 

i n note, we s h a l l a l l o w the testimony, recognizing i t may 

or may not be what comes on l a t e r f o r the Mallon si d e . We 

s h a l l note t h a t i t w i l l be the opposing viewpoint, no matter 

how we want t o l a b e l t h a t opposing viewpoint. 

Pleae continue. 

A Well, we disagree t h a t the r e s e r v o i r i s 

600 f e e t v e r t i c a l l y communicated s e c t i o n but even i f i t 

were, and what would migrate v e r t i c a l l y down, as Mr. Hueni 

p o s t u l a t e s , the r e s e r v o i r mechanics cannot end here. I t i s 

necessary f o r the o i l t o move t o the wellbore and t o do t h i s 

i t must move l a t e r a l l y , w i t h t h i s w e l l being e s s e n t i a l l y so

l u t i o n gas d r i v e as shown on the f o l l o w i n g pages. 

Q A l l r i g h t , would you now go t o those two 

tan pages and review each of the four f i g u r e s on those 



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 

74 

pages? 

A In the upper sketch, Diagram Number I , we 

show o i l moving down and gas moving up and forming a free 

gas space at the top of the reservoir. But to reach the 

wellbore the o i l and gas must flow l a t e r a l l y , as we show i n 

Diagram Number I I . 

Number I I I we note, then, that the o i l i n 

flowing to the wellbore would — l a t e r a l l y , would necessar

i l y have to be by solution gas drive. The gas, the free 

flow of the gas would be i n the upper part of the reservoir. 

I t would have to be either l i k e Number I I I or perhaps the 

Number IV. Since gas w i l l displace or void the reservoir 

faster than the o i l , the presssure i n the gas zone would 

drop faster and then the o i l might expand up into the — i n 

to the gas part and again we're back to solution gas drive. 

Q A l l r i g h t , w i l l you now go to the next 

page i n t h i s — behind Section H, a set of green pages, and 

review the next two pages for the Commission. 

A We note that the foregoing basic solution 

gas drive w i l l be suplemented with gravity drainage down 

structure plus a component of gravity drainage down pay 

thickness. We believe these gravity drainage contributions 

are rate sensitive and we show here an example on 320-acre 

spacing of the distance, of a v e r t i c a l distance which pro

vides a head which would allow some gravity flow, depending 
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on the pay thickness. I t varies s i g n i f i c a n t l y , of course, 

i f the pay r e a l l y i s v e r t i c a l l y communicative to a long ver

t i c a l section, but not so s i g n i f i c a n t i f i t ' s a t h i n , s t r a 

t i f i e d zones that are producing and are l i m i t e d , p r i m a r i l y , 

to the down structure flow. 

Q What does the table show that's at the 

bottom? 

A That's what the table shows. I t ' s the 

thicker the communicative pay section, the greater the head, 

the pressure head, that would be available f o r gravity flow 

down, what I c a l l down pay thickness. 

Q Now, Mr. Greer, would you j u s t i d e n t i f y 

the calculations (not understood). 

A Well, before we go to tha t , I should 

point out one other thing about Mr. Hueni's model that I f e e l 

l i k e he overlooked, the necessary f a c t that o i l has to flow 

to the wellbore, and that's because i f we take the para

meters that Mr. Hueni used, and I agree that — that i f the 

— the reservoir were v e r t i c a l l y communicative, that the o i l 

could drain v e r t i c a l l y down, as Mr. Hueni shows, to the bot

tom of the reservoir. 

The problem i s the o i l at the bottom of 

the reservoir has got to get to the wellbore, or somewhere 

i t has to move to the wellbore. 

I f we use the parameters that Mr. Hueni 
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has used to demonstrate t h i s v e r t i c a l amount of flow, t h i s 

g r a vity drainage down, and he comes up with several hundred 

barrels a day allowable that the opponents are asking f o r , 

using those parameters and then t r a n s l a t i n g that into flow 

to the wellbore, we f i n d that the reservoir can produce at 

rates only l i k e 15 or 20 or 25 barrels a day. 

True, the o i l can go down v e r t i c a l l y 

through the section but to be marketed and sold i t has to 

get to the wellbore and that i s a l l that the reservoir can 

do i s 15 or 20 or 25 barrels a day. 

So Mr. Hueni has underestimated, has 

grossly underestimated the t r a n s i m i s s i b i l i t y of t h i s frac

tured formation. 

Q A l l r i g h t , Mr. Greer, w i l l you now iden

t i f y the documents behind the green sheet i n i n Section H? 

A I noted that i f — i f gas moves to the 

top of the reservoir that i t would move sort of free flow to 

the wellbore and would dissipate the reservoir pressure fas

ter than the — that the o i l w i l l , and a l l that I show on 

the next few pages i s the elementary calculations that sup

port t h a t . 

On page three of the yellow sheets I con

clude that under — w e l l , I have three horizontal lines 

showing figures. On the righthand side on the bottom i s 

13.1 and above that i s 10.6 and above that 8.5. For the 
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various wellbore producing pressures of the w e l l those are 

the r a t e s a t which the pressure would drop f a s t e r i n the o i l 

zone than i n the — or i n the gas zone than i n the o i l zone. 

That's a l l t h a t t h i s i s f o r . 

Q Now l e t ' s go t o the green graph t h a t f o l 

lows and i d e n t i f y t h a t . 

A They j u s t show the average r e s e r v o i r 

pressure as a f u n c t i o n of the wellbore r a d i u s , the e x t e r n a l 

r a d i u s , and the f l o w i n g pressure t o the pressure a t the ex

t e r n a l boundary t h a t I used i n order t o come up w i t h those 

other f i g u r e s . 

Q The blue graph, i s t h a t what — 

A The blue graph i s s i m i l a r . I t ' s f o r com

p r e s s i b l e l i q u i d , whereas the other one was f o r gas. 

The yellow present the c h a r a c t e r i s t i c s 

f o r the — f o r the gas t h a t I used i n making the c a l c u l a 

t i o n s . 

The pink sheets have the o i l c h a r a c t e r i s 

t i c s t h a t I used. 

Q Now, Mr. Greer, I'd l i k e t o have you look 

now i n t o the p o r t i o n of your testimony concerning pressure 

communication throughout the r e s e r v o i r , and i n so doing I'd 

l i k e you t o move t o the documents contained i n Section I and 

d i r e c t your a t t e n t i o n t o the f i r s t graph behind t h a t Section 

I t a b , the graph w i t h the green l i n e c u t t i n g across i t , and 
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ask you to review that for the Commission. 

A This f i r s t green graph, or graph with a 

green l i n e on i t , shows the r e l a t i o n of presssures, v i r g i n 

pressures, i n pools completed i n reservoirs i n the Mancos 

formation on the east side of the San Juan Basin, and we 

f i n d a very d e f i n i t e r e l a t i o n there and what i t amounts to 

i s simply that there's an o i l gradient between or among the 

pools. 

On the r i g h t hand page the white sheet 

with the brown coloring shows the reservoir schematically or 

the formation schematically, i n which there appears to be a 

barren zone down to about 6100 feet , and then one can calcu

late the v i r g i n pressure i n any of the reservoirs i n the 

east side of the basin with the 6100 feet as a basis and 

using a one well gradient down to the reservoir depth. 

And what t h i s means i s that over geologic 

time the — there's been an equalization of pressures among 

these reservoirs. I t also means that i f w i t h i n a reservoir 

you f i n d a pressure substantially less than t h i s , then that 

well has suffered drainage from some other wells i n that 

reservoir. 

Q W i l l you now go to the yellow sheets and 

discuss the pressure build-up te s t information that you 

have? 

A In view of t h i s we, and by " t h i s " I mean 
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the f a c t that the i n i t i a l pressure of the well can t e l l us 

whether or not i t s i n communication with other wells i n the 

rs e r v o i r , simply by determining what i t s — what i t s i n i t i a l 

maximum pressure r e a l l y i s , and we found out early on that 

i t was very unreliable to attempt to determine t h i s maximum 

build-up pressure from build-up pressure curves and we j u s t 

show a couple of examples here as to why that's true i f one 

attempted to extrapolate the build-up curve of the well 

shown on the yellow sheet. By the f i r s t period of time the 

tests were ended before the slope changed to the next slope, 

one might forecast a grossly wrong maximum pressure. 

In t h i s instance on t h i s well the maximum 

pressure i s f i n a l l y indicated by the horizontal green l i n e , 

but there's j u s t no way i n which i n t h i s fractured reservoir 

with the t i g h t blocks and the high capacity fracture system 

to project reservoir pressures from build-up surveys. I t ' s 

j u s t very unreliable. 

Q A l l r i g h t , w i l l you now go to the orange 

sheet and explain that? 

A I t shows the same thing. In t h i s i n 

stance i t ' s a pressure f a l l - o f f t e s t on a well put on pro

duction. Again i t ' s — i f we had a uniform reservoir 

throughout the decline i n pressure, the operating pressure 

of the wellbore should have followed the pink dashed l i n e 

but i t didn't. I t abruptly leveled o f f along the green 
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l i n e , showing t h a t we're d e a l i n g w i t h a small r e s e r v o i r w i t h 

constant pressure a t the boundary, i n t h i s instance probably 

40 t o 80 acres, something l i k e t h a t . 

The green sheet shows another s i m i l a r 

graph. This i s a pressure f a l l - o f f curve of an i n j e c t i o n 

w e l l when i t was shut i n and the pressure f e l l o f f , and 

again we can see t h a t i f we attempted t o e x t r a p o l a t e the 

pink l i n e t h a t we would have a very wrong answer. 

Q A l l r i g h t , would you now go t o the tan or 

orange sheets and review the presure f a l l - o f f i n f o r m a t i o n on 

the Canada O j i t o s 0-33 Well? 

A I n l i n e w i t h our determination t h a t the 

best way t o know what the maximum pressure i s i n a newly 

d r i l l e d w e l l , i s t o take not a pressure b u i l d - u p but a 

pressure f a l l - o f f curve f o l l o w i n g a f r a c treatment. Here i s 

an example on the 0-33 Well d r i l l e d i n 1966. The v i r g i n 

pressure i n the p a r t i c u l a r — t h i s r e s e r v o i r , which i s the 

West Puerto C h i q u i t o , was 1620 pounds a t the datum shown. 

This w e l l was a couple of miles away from 

any other producers when i t was d r i l l e d and then we can see 

there t h a t i t s pressure f e l l o f f , oh, perhaps w i t h i n 50 

pounds of the pressure of the other w e l l s , but some 150 

pounds less than v i r g i n pressure, and t h a t could only have 

happened by production from the other w e l l s d r a i n i n g t h i s 

wel 1. 
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I would point out that t h i s was a f a i r l y 

small w e l l , 70 barrels a day i n i n i t i a l p r o d u c t i v i t y , and 

the — we note that the s t a r t of the curves here, the f l a t 

tening of the curve to where i t levels o f f to meet i t s u l t i 

mate pressure i s l i k e 100 to 150 pounds above i t s f i n a l 

level o f f point, and that means to me that for a well of 

t h i s c h a r a c t e r i s t i c , t h i s permeability, that one could 

safely say i f you're s t i l l — i f the well i s s t i l l dropping 

on the s t r a i g h t l i n e part of the curve and i s s t i l l 

s t r a i g h t , i t ' s probably 100 to 150 pounds above i t s pres

sure. 

Q A l l r i g h t , w i l l you now go to the curve 

for the L-27 Well? 

A The L-27 i s a curve that's shown on the 

pink sheet and i n t h i s instance we f i n d that t h i s well pres

sure only got down to w i t h i n , oh, maybe 75 pounds of pres

sure i n the other wells. I t took about f i v e months to do 

i t , and t h i s i s a higher capacity w e l l . I t should have 

leveled o f f much quicker than th a t . 

So why do we suppose that that happened? 

Well, t h i s well completed i n the C Zone and the pressure 

reaction to get from the wells producing out of the C Zone 

back up i n t o the B Zone, has to follow some kind of a t o r 

tuous path, presumably through f a u l t s or something, perhaps, 

a long distance from the w e l l . 
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So t h i s i s why I think i t ' s d i f f e r e n t i n 

that respect. 

Even so, i t shows d e f i n i t e l y that i t was 

i n communication with the main reservoir. 

Q A l l r i g h t , now go to the green graphs for 

the C-34 Well. 

A There's the C-34. Now t h i s well has a 

prod u c t i v i t y quite comparable to one that we j u s t looked at 

before. We notice that i t ' s level dropped not i n f i v e 

months but i n about ten days. This well i s completed i n the 

C Zone, same as the other w e l l . 

So we see the communication between A and 

B Zones i s not as good as d i r e c t l y i n the C Zone. 

Q A l l r i g h t , now would you go to the blue 

sheets and address the curve that you have for the G No. 1? 

A This i s another f a l l - o f f curve which 

shows that the pressure i n t h i s well i n i t i a l l y was substan

t i a l l y lower than the v i r g i n pressure, and t h i s one w e l l , 

t h i s i s one well that we made an i n j e c t i o n well out of. 

So i t , too, had been affected by produc

t i o n from other wells and i t ' s located l i k e two miles from 

the nearest producing w e l l . 

Q A l l r i g h t , go to the l a s t set of — the 

la s t graph i n t h i s section for the L-3. 

A We show the information f o r the L-3 on 
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these tan sheets and t h i s i s a small w e l l ; had i n i t i a l pro

d u c t i v i t y about 30 barrels a day. I t had been fraced one 

month and about a month l a t e r we went i n and cleaned out the 

sand; made t h i s pressure f a l l - o f f curve. 

This i s one well that we did not leave 

shut-in long enough to — to either reach the v i r g i n pres

sure or f i n d the beginning of the hook on the bottom which 

would indicate leveling o f f of the pressure f a l l - o f f curve. 

I t was w i t h i n about 50 pounds of the v i r 

gin pressure at the time we ended the t e s t . My int e r p r e t a 

t i o n of i t was that since the curvature had not started and 

i t s a small w e l l , that that indicated that i t , too, was i n 

communication with the reservoir from the other wells sev

eral miles away. 

We confirmed that l a t e r as we'll see when 

we examine i t s production h i s t o r y . 

Q A l l r i g h t , Mr. Greer, now I'd l i k e you to 

di r e c t your a t t e n t i o n to the material you've accumulated 

which shows we have one common reservoir that we're t a l k i n g 

about here. 

I'd ask you to go to the material behind 

Tab J and i d e n t i f y the f i r s t p l a t and what the colored lines 

on that p l a t indicate. 

A The pink lines indicate wells i n the 1965 

interference t e s t . 
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The green l i n e shows from the K-13 Well, 

when we injected gas i n i t we ran an interference t e s t with 

the well to the southwest of i t , the L-23, and also w i t h i n a 

few hours of i n j e c t i n g gas i n the K-13 Well we found gas 

coming out the B-18, the second well from the top on the 

orange colored l i n e , i n d i c a t i n g extremely rapid communica

t i o n with that w e l l . 

Since that time we've made i n j e c t i o n 

wells out of the four wells shown on the orange colored l i n e 

and we know that the gas that we've injected i n those wells 

has gone i n t o the reservoir and maintained pressure on i t 

because i f not, the pressure would have had to b u i l d up to a 

very high point i n those wells and i t didn't do that . 

Q A l l r i g h t , w i l l you go to the next p l a t 

and explain the reason for the h i g h l i g h t i n g of two wells on 

t h i s plat? 

A We show the i n j e c t i o n w e l l , the B-18, on 

the r i g h t and on the l e f t we show the f i r s t well i n the 

Gavilan portion of the reservoir, which showed, as we 

indicated i n the 1983 hearing, i t had — i t showed a 

pressure of less than v i r g i n pressure, which interpreted to 

mean that i t was i n communication with the — with the main 

reservoir to the east. 

Q W i l l you now go to the sketch that i s two 

pages behind that p l a t or i s the next page behind that p l a t , 
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and review t h a t i n f o r m a t i o n f o r the Commission and then r e 

l a t e i t t o the graph or the sketches f o l l o w i n g ? 

A Here we show schematically my i n t e r p r e t a 

t i o n of how the s t r a t i f i c a t i o n of these zones might a f f e c t 

the pressure i n the zone. We t h i n k t h a t the , on the up-dip 

side of the r e s e r v o i r , j u s t as we found between East and 

West Puerto C h i q u i t o , a f a u l t , t h a t there could be, and pro 

bably are, f a u l t s t h a t may connect the zones, not very good 

but some kind o f connection, and we've schematically shown 

t h a t by the yellow c o l o r i n g on the two pipes where pressure 

a t the top of the pipes i s the same as the gas cap pressure 

of the two zones but more water i s being drawn out of the 

pipe on the r i g h t and so i t has less water head and so on 

the righthand side down a t the valves we have less pressure 

i n the one pipe than we do i n the other pipe, even though 

the pressures a t the top of the r e s e r v o i r are about the same. 

Then comparing t h a t t o what I t h i n k the 

s i t u a t i o n was i n i t i a l l y , v i r g i n c o n d i t i o n s i n t h i s reser

v o i r , surface pressure, a l l zones, would have been about 

1300 pounds; a datum pressure of +1600, which i s about where 

we t h i n k the g a s / o i l contact was, would be about 1500 

pounds. These zones have roughly the same o i l column weight 

so t h a t a w e l l w i t h a datum of +370 f e e t , which i s the datum 

used i n the Gavilan area, would be 1900 pounds i n both 

areas, namely the east and west. 
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Q A l l r i g h t , t h a t depicts v i r g i n condi

t i o n s , i s t h a t c o r r e c t ? 

A Yes, s i r . 

Q Okay, would you go t o the next diagram, 

please? 

A Then i n 1982, when the f i r s t w e l l was 

d r i l l e d i n the Gavilan, we'd taken a s u b s t a n t i a l amount of 

o i l out of the C Zone, not so much out of the B Zone, so my 

op i n i o n i s there probably was a d i f f e r e n c e i n pressures i n 

the two zones a t the +370, pressures approximately on the 

order of those shown a t the lower righthand side of t h i s 

diagram. 

On the next diagram on the righthand 

si d e , we show a s i t u a t i o n which I b e l i e v e e x i s t e d the f a l l 

of 1986 when some more t e s t s were run and i t appears t o me 

t h a t the pressures i n the A, B, and C Zones were beginning 

t o p u l l t o gether, the high r a t e of production of Gavilan, 

and although we don't agree t h a t i n Gavilan the only zones 

producing are the A and B Zones, I f e l t q u i t e s t r o n g l y t h a t 

the A and B Zones are producing i n Gavilan, and making a 

heavy draw on the A and B Zones, as compared t o what had 

been i n the past. 

Q W i l l you now go t o the graph t h a t f o l l o w s 

on graph paper and review the pressure and production i n f o r 

mation contained thereon? 
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A This shows my i n t e r p r e t a t i o n of the pres

sures i n the d i f f e r e n t zones. 

The older u n i t w e l l s are shown on the 

bottom l i n e , the s o l i d bottom l i n e being those where we had 

a c t i v e measurements before a l l of the w e l l s were put on pro

d u c t i o n w i t h gas l i f t plunger s t r i n g s i n the w e l l s where we 

couldn't run bottom hole pressures again, but I imagine t h a t 

t h a t dashed extension of the older C Zone w e l l s i s a f a i r l y 

reasonable p r o j e c t i o n of the pressure i n the C Zone, and the 

same f o r the A and B Zones. That cross hatching shows 

measured pressures t h a t we've been p i c k i n g up i n the Gavilan 

area f o r whatever zones they're producing t h e r e . 

I t appears t o me t h a t a t t h i s time on the 

righthand side t h a t not only the A and B Zones w i l l have 

higher pressures i n West Puerto C h i q u i t o than Gavilan but 

t h a t probably the C Zone also i s going t o have higher pres

sures than the C Zone i n Gavilan, w i t h a l l of them drawing 

very close together now. 

Q A l l r i g h t , Mr. Greer, w i l l you go now to 

i n f o r m a t i o n contained behind Tab K i n E x h i b i t Number One and 

review now the performance of the C Zone f o r the Commission? 

A This i s , as shown here i n gray, t h a t p a r t 

of the r e s e r v o i r t h a t we t h i n k was i n i t i a l l y gas cap. The 

area colored i n brown i s the area p r i n c i p a l l y o i l s a t u r a t e d . 

The area colored i n yellow i s t h a t p a r t of the C Zone t h a t 
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has been — o i l has been replaced — displaced by gas i n j e c 

t i o n and i t ' s our f e e l i n g that gas injected i n i n j e c t i o n 

wells sort of spreads out, diffuses throughout the gas cap 

and then that gradually moves down as o i l i s produced and i n 

some instances the gas w i l l channel the wells and i n some 

instances i t doesn't. 

Q W i l l you now go to the pressure f a l l - o f f 

curve on the Unit Well 0-33 and the accompanying p l a t and 

review that information? 

A We looked at t h i s curve a l i t t l e e a r l i e r . 

This i s the same w e l l , the 0-33, that had the pressure f a l l -

o f f curve and we note here that t h i s was a small w e l l . I t 

only got 70 barrels a day and we note further that i n an 

informal hearing that the Commission called i n January that 

Mr. Mallon noted that he had d r i l l e d a well that only made 

85 barrels a day and he was speaking i n defense, then, of 

close spacing, that he couldn't af f o r d to d r i l l an 85-barrel 

a day wells, and of course, i n Gavilan a well that only 

makes 85 barrels a day i n i t i a l l y , i f that's i t s productiv

i t y , i t probably w i l l not produce an awful l o t of o i l . 

We note here that t h i s well with a lower 

capacity, 70 barrels a day, produced — has produced over 

250,000 barrels of o i l . I t could only have done tha t , Mr. 

Chairman, with the e f f e c t of the pressure maintenance, and 

t h i s confirms the fa c t that we have a widespread communica-
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t i o n , and we've noted that j u s t schematically, the distance 

from the i n j e c t i o n wells to the 0-33. We have on occasion 

maintained pressure over an ent i r e reservoir with only one 

i n j e c t i o n well and that i n j e c t i o n well i s some six miles 

from the 0-33. 

Now we don't mean to imply again the 

waterflood type of d i r e c t i n j e c t i o n and response. Gas sim

ply diffuses throughout the reservoir and i t maintains pres

sure throughout the reservoir on these down-dip wells. 

We also show here i n the green coloring 

the interference t e s t area that we ran between the Mallon 

w e l l , the Dugan Tapacitos 4, and two of the unit wells early 

i n 1986. The two c i r c l e d wells show two more of the Mallon 

wells i n which the i n i t i a l pressure showed substantial 

drainage from the area before the wells were completed. 

Q Mr. Greer, the orange lines on t h i s p l a t 

simply show the 0-33 and the distance i t i s from the 

i n j e c t i o n wells, i s that correct? 

A Yes, s i r , that's r i g h t . 

Q W i l l you now go to the next graph and pl a t 

and discuss the information on i t ? 

A Here we have a similar sketch. This for 

the E-10 Well. We looked at i t a l i t t l e b i t e a r l i e r . I t ' s 

a well that has produced over 2-million barrels of o i l with 

a low gas/oil r a t i o and continued high pr o d u c t i v i t y and i t 
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too undoubtedly was i n communication w i t h the gas i n j e c t i o n 

w e l l several miles away. 

Q W i l l you now go t o the i n f o r m a t i o n on the 

A-16 Well on the green sheets t h a t f o l l o w ? 

A The A-16 i s one w e l l t h a t we d i d not have 

a pressure f a l l - o f f curve on, but we can t e l l from i t s pro

d u c t i o n h i s t o r y t h a t i t has been a f f e c t e d by the pressure 

maintenance of w e l l s several miles away. The w e l l had an 

i n i t i a l c apacity of about 25 b a r r e l s a day and i t had an i n 

i t i a l d e c l i n e r a t e of about one and a h a l f percent per year. 

Then i n 1976 i t picked up a steeper r a t e 

of d e c l i n e and t h a t , we t h i n k , was a consequence of our low

e r i n g our pressure maintenance gas i n j e c t i o n . 

P r i o r t o 1976 the p r i c e of o i l or gas was 

low enough t h a t we o v e r - i n j e c t e d i n the r e s e r v o i r , and by 

o v e r - i n j e c t e d I mean we i n j e c t e d more gas than was necessary 

t o j u s t replace the o i l . To maintain the pressure, of 

course, we had t o o v e r - i n j e c t as the o i l f a l l s down the 

s t r u c t u r a l d i p , then i t ' s necessary t o increase the pressure 

i n the gas cap i n order t o maintain the pressure i n the 

producing w e l l s . So even though we o v e r - i n j e c t e d we s t i l l 

d i d not q u i t e keep up w i t h the pressure but i t ' s very i n t e r 

e s t i n g w i t h a w e l l t h i s s m a l l , 25 b a r r e l s a day capacity, 

several miles from the i n j e c t i o n w e l l s , would have t h a t 

response t o the pressure maintenance e s t a b l i s h e d . 
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25 barrels a day i n i t i a l l y produced a 

cumulative of 120,000 barrels of o i l and the very 

i n t e r e s t i n g part of a l l t h i s i s that there probably i s , at 

the end of t h i s graph, 95 percent of the o i l s t i l l i n place 

around that well that was there when i t was i t was f i r s t 

d r i l l e d , and what happens i s that the o i l by gravity i s 

draining down through the high capacity system to the well's 

t i g h t block and continually feeding that t i g h t block and a l l 

of t h i s because of the pressure maintenance and 

communication over several miles. 

Q A l l r i g h t , Mr. Greer, w i l l you please go 

to the information on the L No. 3 on the brown sheets that 

follow? 

A Here we have another small w e l l . This i s 

one that I mentioned e a r l i e r that we did not continue the 

pressure f a l l - o f f t e s t down below the v i r g i n pressure, but 

my i n t e r p r e t a t i o n of i t was that since i t had not reached 

the curve, the t y p i c a l curve for a small o i l well on 

pressure f a l l - o f f , that i t too was i n communication with the 

main reservoir, and i t ' s not as far from some of the i n j e c 

t i o n wells but i t ' s clear from i t s production decline curve 

i t ' s pressure has been maintained by the — by the pressure 

maintenance project. 

For comparison I've shown here a decline 

curve of the wells i n the Boulder Pool when t h e i r production 
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reached a point at which they could not make t h e i r allow

ables. One i n t e r e s t i n g point i n the Boulder Pool I forgot 

to mention awhile ago was that i t enjoyed good gravity 

drainage, not by design but by happenstance. That was i n 

the days when the o i l was prorated and so operators couldn't 

produce as high a rate as they'd l i k e to produce but by 

being prorated and the other c h a r a c t e r i s t i c s , they managed 

to achieve a high recovery from the reservoir. 

Q A l l r i g h t , Mr. Greer, what conclusions 

can you draw about the communication i n the C Zone? 

A There's no question that the 

communication throughout the C zone covers the areas that 

we've shown here several miles from i n j e c t i o n wells to 

producing wells and from producing well to producing w e l l . 

Q A l l r i g h t . Now l e t ' s t a l k about the B 

Zone for a minute, and I'd ask you to go to the f i r s t 

document behind Tab L concerning the Dugan Tapacitos No. 2 

Well. 

A Here we show on the location p l a t the 

Dugan Tapacitos 2. I t ' s up i n the red. We also show that 

part of the 13th expansion area which was added to the par

t i c i p a t i n g area i n the Canada Ojitos Unit as a consequence 

of the 13th expansion. 

Now we made application for the 13th ex

pansion on the basis that we f e l t that i t was i n the same 
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r e s e r v o i r as the main producing r e s e r v o i r t h a t we'd been 

producing f o r a number of years i n the — i n Canada O j i t o s 

U n i t . 

We based our i n t e r p r e t a t i o n on the — the 

d r i l l i n g of some of the w e l l s i n the 3rd expansion area to 

the south, the B-32 and B-29 i n Sections 32 and 29, Township 

25 North, Range 1 West; also the f l a t d e c l i n e curve of the 

Dugan Tapacitos No. 2 c l e a r l y evidences the f r a c t u r e system 

up i n t h a t area. 

The green c i r c l e d w e l l on the p l a t i s the 

L-27, completed i n the B Zone, and our f e e l i n g was t h a t the 

B Zone was a primary producer i n the Dugan Tapacitos 2, sim

p l y by comparing the logs of the two w e l l s . 

And on the s t r e n g t h of t h a t we asked f o r 

and received approval to expand the — the p a r t i c i p a t i n g 

area f o r t h i s 13th expansion. 

Q A l l r i g h t , Mr. Greer, l e t ' s now t a l k 

about the evidence of communication found i n the Mallon 

area, and I d i r e c t you t o the documents behind Tab M i n Ex

h i b i t Number One and ask you f i r s t t o r e f e r t o the p l a t and 

g e n e r a l l y provide us w i t h some o r i e n t a t i o n ( i n a u d i b l e due t o 

opening of p l a t s . ) 

A Wells on which Mallon i s operator, I be

l i e v e we've p r o p e r l y located t h e i r p r o r a t i o n u n i t s and 

they're i d e n t i f i e d by the gray shading. I t h i n k Mallon's 
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f i r s t w e l l was the lower l e f t h a n d open c i r c l e , and we note 

t h a t i n both formal hearings and i n f o r m a l meetings of the 

O i l Conservation D i v i s i o n both Mallon and Koch have empha

sized t h e i r e x p l o r a t o r y e f f o r t s and the discovery of new 

reserves i n the Gavilan area and the consequent importance 

of these e f f o r t s t o the State of New Mexico. 

However, analysis of the communication 

data of the Mallon area reveals something e l s e : Namely, 

Mallon's f i r s t w e l l s are d r i l l e d i n a p a r t i a l l y depleted r e 

s e r v o i r discovered some 25 years e a r l i e r . 

Mallon's f i r s t w e l l was har d l y more than 

a d i r e c t o f f s e t t o the 13th expansion of the Canada O j i t o s 

Unit p a r t i c i p a t i n g area, an expansion approved before Mallon 

s t a r t e d d r i l l i n g t h i s w e l l , and f o r which expansion area the 

Canada O j i t o s Unit owners had e a r l i e r approved a $7,000,000 

development program. 

Q Now which w e l l was the f i r s t Mallon w e l l 

d r i l l e d ? 

A I t was the lower of the open c i r c l e s i n 

gray. 

Q I n Section 2? 

A I n Section 2, yes, s i r , j u s t about a l o 

c a t i o n away from the e s t a b l i s h e d p a r t i c i p a t i n g area of the 

Canada O j i t o s Unit where we d r i l l w e l l s on 640-acre spacing. 

Q Would you now go t o the green sheet t h a t 
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f o l l o w s , which i s an estimate of bottom hole pressures i n 

the area, and review t h a t , please? 

A Yes, s i r , the green sheet w i l l show 

pressure measured i n our i n t e r f e r e n c e t e s t w e l l , the Canada 

O j i t o s Unit E-6, which d i r e c t o f f s e t s Mallon's w e l l which 

was p a r t of the i n t e r f e r e n c e t e s t conducted a year ago, and 

we've attempted t o estimate the i n i t i a l pressure i n the 

Mallon area when Mallon's f i r s t w e l l was d r i l l e d . 

Mallon's engineer advised us t h a t Mallon 

took no bottom hole pressures p r i o r t o the surveys i n 1986. 

But by p l o t t i n g the cumulative production 

from the Mallon w e l l s against the pressures, we found an ex

tremely good communication across t h i s area. We can back 

the pressure up and i t appears t h a t the pressure probably 

was i n the range of 1670 pounds i n the Mallon area when the 

f i r s t Mallon w e l l was d r i l l e d , and t h a t p o i n t i s p l o t t e d on 

the pink graph j u s t below — the f i r s t w e l l I be l i e v e was 

completed i n Ju l y of 1985, and the period of time covered by 

the green graph i s shown by the dashed red l i n e coming out 

of the Canada O j i t o s E-6 and from there on down. 

Q What conclusion can you draw about the 

communication between the Mallon area and the remainder of 

the r e s e r v o i r ? 

A There's no question i n my mind t h a t the 

Mallon area was i n communication, had been p a r t i a l l y 
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depleted by other w e l l s , e i t h e r the Gavilan w e l l or Canada 

O j i t o Unit w e l l , or more than l i k e l y , both w e l l s . 

Q Mr. Greer, have you run i n t e r f e r e n c e 

t e s t s i n the area t h a t Mallon and Mesa Grande are suggesting 

be deleted from the West Puerto Chiquito Pool? 

A Yes, s i r . 

Q I s t h a t i n f o r m a t i o n set f o r t h f o l l o w i n g 

Tab N i n E x h i b i t Number One? 

A Yes, s i r . 

Q Would you please r e f e r t o the p l a t and 

the summary statement and review t h a t i n t e r f e r e n c e t e s t i n 

for m a t i o n , please? 

A On the p l a t colored i n yellow i s the area 

which Mesa Grande recommends be added to Gavilan and taken 

out of West Puerto C h i q u i t o . 

At the j u n c t i o n of the green l i n e s on 

t h i s p l a t i s the Canada O j i t o s F-30, a w e l l which we fraced 

l a s t September and a t the time the w e l l was fraced we had 

bottom hole recording pressure instruments i n w e l l s at the 

extensions of the green l i n e s . On the l e f t was Meridian's 

H i l l 2-Y; on the r i g h t the Canada O j i t o s Unit B-29 and B-32. 

This t e s t had been suggested by Meridian's 

engineer, Richard Fraley a t one of the engineering committee 

meetings of whichhe was Vice Chairman, and we agreed I 

t h i n k e a r l y i n J u l y t o attempt t o do t h a t . 
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I t was September before before a l l the 

arrangements could be made, the w e l l shut i n and arrange

ments made t o f r a c the F-30 Well a t a time when the H i l l 2-Y 

was s h u t - i n and our other w e l l s h u t - i n . 

So the t e s t was run e a r l y September. 

What we found from t h a t t e s t was a reac

t i o n time of 10 t o 15 hours from the time of s t a r t i n g the 

pumping of the f r a c treatment i n the c e n t r a l w e l l , the F-30, 

t i l l we got pressure response i n a l l three of the w e l l s 

shown on the extension of the green l i n e s , and I be l i e v e 

t h a t distance i s l i k e a mile.and a h a l f , perhaps, t o the 

southernmost w e l l . 

L a t e r , then, i n February of t h i s year an

other f r a c treatment a t the j u n c t i o n of the pink l i n e s i n 

our A-20 Well, we had again recording pressure instruments 

i n the B-29 and B-32, and t h i s time we found the pressure 

response w i t h i n minutes from the time we s t a r t e d pumping i n 

the A-20, the — a pressure response i n both of the other 

w e l l s . One of them i s two miles away from the w e l l t h a t ' s 

being f r a c e d . 

The conclusion t h a t I draw from t h i s i s 

t h a t , yes, we found a p e r m e a b i l i t y r e s t r i c t i o n or — I r e a l 

l y should mention about t h a t p e r m e a b i l i t y r e s t r i c t i o n , Mr. 

Chairman, t h a t ' s something t h a t we a l l had hoped f o r . The 

Gavilan people wanted there t o be a r e s t r i c t i o n t o keep Gav-
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i l a n out of West Puerto C h i q u i t o ; West Puerto Chiquito wan

ted there t o be a r e s t r i c t i o n there so t h a t we could operate 

separately and not have the problems of cross boundary mi

g r a t i o n . 

And we p o s t u l a t e d a p e r m e a b i l i t y 

r e s t r i c t i o n i n the bottom of the syncline between the two 

areas. Very d i f f i c u l t f o r m a t i o n , Mr. Chairman, t o f o r e c a s t 

i t s c h a r a c t e r i s t i c s l i k e t h a t s t r i c t l y from geology. We 

t h i n k , f o r instance, a t the f l e x p o i n t where the formation 

f l e x e s i n t o the s y n c l i n e t h a t very l i k e l y i s a good place 

f o r f r a c t u r i n g and we might get high capacity w e l l s t h e r e , 

and we d i d . The B-29 and B-32 are very high capacity w e l l s . 

On the other side we have 30, i t ' s not a large w e l l but i t ' s 

a good w e l l , 400 b a r r e l s a day they produced the f i r s t s i x 

months. But perhaps i n the middle, you know, r i g h t where i t 

f l a t t e n s o u t, i f i t f l a t t e n s out, perhaps there'd be a 

p e r m e a b i l i t y r e s t r i c t i o n t h e r e . 

Well, I t h i n k we found a p e r m e a b i l i t y 

r e s t r i c t i o n . The problem i s i t ' s j u s t not a very good 

r e s t r i c t i o n . Time measured i n 10 t o 15 hours f o r a 

pressure pulse t o move a mile and a h a l f i s j u s t not very 

good r e s t r i c t i o n . I t i s more r e s t r i c t i v e , of course, than 

the w e l l s shown on the pink l i n e s . The d i f f e r e n c e i s 

pressure response i n minutes compared t o pressure response 

i n hours. 
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Q A l l r i g h t , Mr. Greer, would you now go to 

the yellow graph that follows that plat? 

A These graphs simply d e t a i l what I j u s t 

discussed. The f i r s t yellow graph shows the pressure recor

ded i n the B-32 and noted on there i s when the frac t r e a t 

ment i n F-30 started. The B-32 and B-29 were p r a c t i c a l l y 

i d e n t i c a l . 

Then Meridian's H i l l Federal 2-Y Well i s 

shown on the next graph. Three d i f f e r e n t surveys ran at 

d i f f e r e n t times and again Meridian's engineer, Richard Fra-

ley, made quite a study of t h i s , t h i s p a r t i c u l a r i n t e r f e r 

ence t e s t , and presented a l l the information to the 

engineering committee along with his interpretations and I 

think he properly interpreted the — what happened, both as 

to the difference i n the wi r e l i n e measurements showing the 

d i f f e r e n t pressures and the a f f e c t of other wells coming on 

i n Gavilan. We were lucky when t h i s t e s t was run that most 

of the wells i n Gavilan were shut-in as a consequence of a 

f i r e i n a compressor plant. I don't mean lucky as that's, 

of course, an unlucky event, but lucky i n a sense that the 

wells were shut-in and there were not a l o t of pressure pul

ses running through the reservoir at the time of t h i s t e s t . 

Q W i l l you now go to the pink graph and ex

pl a i n what those two curves show? 

A Here we have the standard scale of the 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

100 

pressure showing the H i l l 2-Y and the B-32, and one of the 

s t r i k i n g t h i n g s of t h i s graph i s the amazing s e n s i t i v i t y and 

apparent accuracy of these — these modern pressure gauges. 

This scale covers approximately 1-1/2 

pounds from top t o bottom. The l i n e s are i n ten d i v i s i o n s , 

represents a t e n t h of a pound, and y e t the p r i n t o u t of the 

pressures t h a t the recorder showed j u s t f a l l w i t h i n 1/100th 

of a pound a l l the way i n a very continuous and c l e a r signa

t u r e of what — what was t a k i n g place i n t h a t r e s e r v o i r . 

You can see t h a t the H i l l 2-Y b u i l t up t o 

s l i g h t l y more of (not understood) the B-32, and I would 

agree, as I noted, w i t h Richard Fraley t h a t t h a t ' s probably 

the consequence o f the w e l l s coming i n Gavilan since i t s 

t y p i c a l t o have an S-type curve, j u s t as we see here, the S-

type curve f o r the i n t e r f e r e n c e e f f e c t , and the other d i r e c 

t i o n where i t s t a r t s out a t a small r a t e and then increases 

r a p i d l y , so there i s no question we p r o p e r l y i n t e r p r e t e d 

t h i s i n t e r f e r e n c e t e s t . 

One other t h i n g I would p o i n t out, one 

might say, w e l l , one pound, t h a t ' s not very much to show i n 

t e r f e r e n c e , but a t t h i s p a r t i c u l a r time the r e s e r v o i r had 

what I wouldCall a c o e f f i c i e n t of about 10-to-20,000 b a r r e l s 

per pound of r e s e r v o i r voidage. The r e s e r v o i r would be 

voided somewhere i n the r a t e of 10-to-20,000 b a r r e l s a day. 

This i s — was presented i n the l a s t August hearing by Du-
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gan's engineer, Mr. Roe, and a t the same time the pressure 

was dropping l i k e at a r a t e of about a pound a day, so i n 

round numbers, 10,000 pounds or 10,000 b a r r e l s i n a pound 

Now i f you take o i l and gas our of the r e s e r v o i r and the 

pressure drops one pound and you take out 10-or-20,000 bar

r e l s , i f you put f l u i d s back i n t o the r e s e r v o i r , l i k e we d i d 

i n t h i s f r a c treatment, about 9 000 b a r r e l s , then you would 

expect about a one pound increase. A c t u a l l y we got a l i t t l e 

b i t more than one pound. I t would a l s o , i t would be u n l i k e 

l y t h a t the pressure would d i f f u s e throughout the e n t i r e r e 

s e r v o i r some f i v e or s i x miles west and the same distance 

east or n o r t h i n t h a t length of time. 

So there's not much doubt t h a t the f r a c 

treatment got i n t o the r e s e r v o i r , i t ' s being produced by the 

other w e l l s , t h a t we've e s t a b l i s h e d communication across the 

s o - c a l l e d p e r m e a b i l i t y r e s t r i c t i o n . 

Q A l l r i g h t , Mr. Greer, would you now j u s t 

q u i c k l y i d e n t i f y the l a s t e x h i b i t i n t h i s s e c t i o n on the 

blue sheet, the graph? 

A On t h i s graph we see the pressure 

response i n the B-32 Well f o l l o w i n g the f r a c treatment i n 

the A-20 i n February of t h i s year. 

We show here the time i n days on the bot

tom scale and by reading the p r i n t o u t i t seems t o me l i k e i t 

was l i k e 25 or 30 minutes a f t e r the pumping s t a r t e d on the 
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f r a c treatment t h a t the response began t o show up. 

Q A l l r i g h t . Now co n t i n u i n g your testimony 

on communication i n the r e s e r v o i r , would you go t o the p l a t 

which i s the second document behind Tab 0 and review t h a t i n 

con j u n c t i o n w i t h the graph t h a t ' s i n f r o n t of i t ? 

A We show several t h i n g s here. I t ' s k i n d 

of a busy p l o t but I've repeated w i t h the orange l i n e s the 

ones t h a t we looked a t e a r l i e r on i n d i v i d u a l w e l l s . 

Up t o the n o r t h we show by the green X 

the i n t e r f e r e n c e t e s t area w i t h the Mallon Well, the E-6, 

and the Dugan Tapacitos 4. 

To the south by the s o l i d green l i n e s we 

show the i n t e r f e r e n c e t e s t of the f r a c treatment of the F-

30 and the dashed l i n e s show the i n t e r f e r e n c e of other w e l l s 

upon the H i l l 2-Y. 

The s o l i d pink l i n e shows the i n t e r f e r 

ence t e s t of the A-20 on the B-29 and B-32, which you j u s t 

looked a t . 

And then the l i t t l e dashed pink l i n e s 

show l i n e s i n which we have not made a d i r e c t cause and e f 

f e c t i n t e r f e r e n c e t e s t and one might wonder why — why we 

have not d r i l l e d w e l l s i n between along those dashed l i n e s , 

l i k e f o r instance on the south l i n e w e ' l l make 2-or-3000 

b a r r e l s a day on the l e f t and near l y the same on the r i g h t , 

and our f e e l i n g , Mr. Chairman, i s t h a t there should not be 
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any w e l l s i n t h a t area. We've found t h a t a l l we need are 

up-dip w e l l s f o r i n j e c t i o n and down-dip w e l l s located at the 

proper p o i n t down-dip f o r recovery w e l l s . We don't need 

w e l l s i n between. 

I t ' s our plan of development, which we 

advised our p a r t i c i p a n t s when we s t a r t e d the d r i l l i n g i n the 

3rd expansion area was t h a t we would attempt t o develop ade

quate production t o recover the a v a i l a b l e g r a v i t y drainage 

production by d r i l l i n g w e l l s f i r s t i n the 3rd expansion area 

and i f we d i d n ' t get good enough — provide enough produc

t i v i t y , then we would have t o begin t o move up-dip t o o b t a i n 

those w e l l s . 

Well, what's happened, we found adeqwate 

production i n the 3rd expansion area and have not needed t o 

move back up i n t o the other area. 

Q W i l l you now go t o the white sheets t h a t 

f o l l o w and e x p l a i n what the p l a t shows and what the t a b l e 

r e f l e c t s concerning the d i r e c t i o n of flow? 

A Here we show by the red c i r c l e s the B-29 

and B-32 Wells where we j u s t noted the i n t e r f e r e n c e e f f e c t . 

The green c i r c l e i s the H i l l Federal 2-Y 

and colored i n blue on the r i g h t shows the area i n which 

we've had the d i r e c t pressure response of showing 

communication i n the blue area. 

And the gray area we found, a l l through-
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out Gavilan, pressure communication. 

The only area t h a t ' s l e f t t h a t we don't 

have the d i r e c t cause and e f f e c t presssure communication i s 

the — i s the yellow area, and once t h i s was colored the 

blue on the r i g h t and the gray on the l e f t , my secretary 

asked me i f the yellow area was the Mason-Dixon l i n e . I t 

may not be q u i t e t h a t serious but t h a t ' s the only area t h a t 

you might say doesn't have a d i r e c t cause and e f f e c t pres

sure communication. 

Now, but i n any case we studied t h i s area 

a l i t t l e b i t t o see i f there i s n ' t something more t h a t we 

know about i t t h a t might — might lead us t o conclude 

whether or not there i s communication across t h a t yellow 

area. 

So f i r s t on the white sheet and about the 

f i f t h column over we show the apparent d i r e c t i o n of reser

v o i r f l o w . I n i t i a l l y , when the f i r s t w e l l d r i l l e d i n Gavi

lan i t was probably f l o w i n g from Gavilan t o the east. 

1983 i t was probably j u s t about a tos s -

up. 

I n January, 1985, when pressure was 

measured i n the B-32 Well, the flo w was apparently t o the 

west; the pressure higher i n the B-32 than i n the w e l l i n d i 

cated t o the west, the Native Son 1. 

On February 9 t h , 1986, pressure measure-
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ment i n the B-29 when i t was f i r s t completed again shows 

that the flow was probably east to west. 

In September of '86 when the interference 

te s t was run pressure measurements at exactly the same time 

show again a pressure difference across the so-called per

meability r e s t r i c t i o n flow from east to west. 

My assessment of t h i s i s that most of 

the production i n the B-29 and B-32 Wells came from up-dip. 

Not only tha t , there's probably o i l moved past those wells 

flowing west toward Gavilan, and we'll look at that a l i t t l e 

b i t closer on the next graph. 

Q A l l r i g h t , w i l l you go to that production 

p l o t and review tha t , please? 

A On the orange colored graph, the gold 

colored graph, the f i r s t two points on the s o l i d l i n e show 

accumulated production from the B-32 Well against pressure. 

Then when the B-29 was completed and i t s 

producton added to i t , we would have anticipated that i f the 

B-32 and the B-29 were flowing o i l only from — from t h e i r 

reservoir east of the permeability r e s t r i c t i o n , then the 

p l o t of pressure versus production should have followed 

along the dashed l i n e , but i t didn't do that. Instead the 

pressure f e l l o f f more rapidly and that means to me that 

these wells are not being able to keep up with the migra

t i o n to the west. 
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These points are plotted on the green — 

the blue colored graph. The red c i r c l e s show the same three 

points and how the pressure i n these wells east of the per

meability r e s t r i c t i o n follow the Gavilan i n pressures, un

doubtedly a l l closely connected. 

Q W i l l you now refer to the drainage area 

that you're depicting on the white sheet immediately follow

ing the graph? 

A As I indicated e a r l i e r , I believe the 

production from the B-32 and B-29 came from up-dip and we 

take a look at how much area might have been drained by 

these wells. 

And on our f i r s t l i n e we show that i f 100 

percent of the ultimate recovery had been produced by the 

f i r s t of t h i s year, January 1, 1987, at a cumulative pro

duction 633,000 barrels of o i l , then the area being drained 

by the wells would be about 900 acres and that area i s 

colored i n blue on the map. 

I f on the other hand the wells have only 

produced 50 percent of t h e i r ultimate recovery, then they 

would have drained an area as indicated by the blue and tan 

color. 

Or i f only 25 percent, and I hope that 

i t ' s r e a l l y they produced less than 25 percent of t h e i r u l 

timate recovery, well then the blue, tan, and green area 
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would be the area drained and that gets us up to the next 

well i n which we have communication to the east. 

So I would — my assessment of t h i s i n 

formation i s that i t confirms that we have communication a l l 

the way across the reservoir. 

Q Would you now refer to the cross section, 

the l a s t e x h i b i t i n Section O and review that? 

A Here we look at the l i t h o l o g y again to 

see i f there's some reason, i f there's some geologic reason 

perhaps, why those two wells might be i n d i f f e r e n t reser

v o i r s , and I cannot f i n d i t . 

The lefthand well i s the B-32. The 

second well from the l e f t i s the C-34 and the area, the y e l 

low area that we're looking at i s between those two wells. 

Now i f we look further to the r i g h t we 

see a d e f i n i t e change i n l i t h o l o g y when we f i n d a well out

side the f i e l d , and we don't f i n d that difference between 

the two lefthand wells, and I would note again that the B-32 

has a capacity to produce several thousand barrels a day. 

The C-34 would be on the order of l-or-2000 barrels a day. 

I doubt i f there's a geologist i n t h i s room who would hesi

tate to d r i l l a well between those two wells i f we were to 

off e r them a farmout. 

And the reason, as I've indicated before, 

that we haven't d r i l l e d i n there i s we think i t ' s not neces-
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sary t o recover the o i l . The only reason we may have t o 

d r i l l there sometime would be t o attempt t o stop m i g r a t i o n 

t o the west. 

MR. CARR: May i t please the 

Commission, we have approximately t h i r t y more minutes of 

d i r e c t testimony from Mr. Greer. We're prepared t o go f o r 

ward a t h i s time. I f , however, you'd l i k e t o break f o r 

lunch, t h i s pause would be ap p r o p r i a t e . 

MR. LEMAY: I appreciate t h a t . 

I t h i n k we w i l l break f o r lunch. 

We w i l l continue w i t h P, i s 

t h a t where we are? 

MR. CARR: We'll j u s t be s t a r 

t i n g Section P a f t e r the recess. 

MR. LEMAY: I t h i n k we w i l l 

take a break. 

Let's r e t u r n a t 1:10. 

(Thereupon the noon recess was taken.) 

MR. LEMAY: We'll c a l l the 

meeting t o order. 

MR. LOPEZ: Mr. Chairman, a t 

t h i s time I'd l i k e t o have the Hinkle law f i r m enter an ap

pearance on behalf of Hooper, Kimball, and Wil l i a m s , 
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Inc., and Reading and Bates Petroleum Company, who may or 

may not be making a statement on Friday but want t h e i r ap

pearance on behalf of the opponents entered and made of re

cord. 

MR. LEMAY: Thank you. So noted. 

Are there any other appearances 

that we might have missed early on? 

I f not, we'll continue the ex

amination, d i r e c t examination. 

ALBERT R. GREER, 

resuming the witness stand and remaining under oath, t e s t i 

f i e d as follows, t o - w i t : 

DIRECT EXAMINATION CONT'D 

BY MR. CARR: 

Q Mr. Greer, we've been t a l k i n g about com

munication i n the reservoir. 

I would now ask that you focus your tes

timony on communication i n the A and B Zones and i n so doing 

I d i r e c t you to the f i r s t document behind Tab P i n Exhibit 

Number One and ask you to i d e n t i f y the p l a t and review i t . 

A This, Mr. Chairman, t h i s p l a t shows sche

matically the way I believe the f l u i d s appear i n the — i n 

the A and B Zones, p r i n c i p a l l y o i l productive, or o i l satur-
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ated over the brown shaded area. 

The area colored i n yellow represents the 

area which I b e l i e v e has had the o i l been displaced w i t h gas 

w i t h production from w e l l s completed i n the A and B Zones. 

And I would p o i n t out t h a t — t h a t i f the 

zones are s t r a t i f i e d as I t h i n k they are, and w i t h the r a p i d 

pressure de c l i n e i n the A and B Zones, as a consequence of 

Gavilan p r o d u c t i o n , then we might a n t i c i p a t e t h a t the pro

du c t i o n h i s t o r i e s , then, of these older A and B Zone w e l l s 

i n the u n i t might be a f f e c t e d , and on the f o l l o w i n g pages we 

examine two of these and the Tapacitos No. 2. 

Q W i l l you now r e f e r t o the blue pages and 

review the i n f o r m a t i o n on the Unit Well L-27? 

A The Canada O j i t o s Unit L-27 i s a B Zone 

producer and I would note again t h a t Amoco i n i t s l e t t e r of 

o b j e c t i o n or o p p o s i t i o n t o our a p p l i c a t i o n s t a t e d a l l the 

u n i t w e l l s produced from the C Zone and t h a t i s , of course, 

not t r u e . This w e l l produces from the B Zone and i t has 

produced a s u b s t a n t i a l volume of o i l , approximately 1.5-mil-

l i o n b a r r e l s , and i n per s p e c t i v e , 1 . 5 - m i l l i o n b a r r e l s i s 

about h a l f as much as a l l the w e l l s i n Gavilan have produced 

as of t h i s time. So i t ' s a s u b s t a n t i a l amount of production 

out of the A and B Zones. 

One might — might ask how do I know t h a t 

t h i s w e l l produces p r i m a r i l y from the B Zone? 
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A l l three zones have been p e r f o r a t e d . The A, B, and C Zones 

have been p e r f o r a t e d i n t h i s w e l l . A l l three zones have 

been exposed t o f r a c t u r e treatments or attempts, and I've 

seen, Mr. Chairman, th i n g s t h a t happened 15-20 years ago, 

sometimes one has t o look a t the records t o r e f r e s h h i s mem

ory as t o what the f a c t s are. This one w e l l I don't have t o 

look back to the records t o know t h a t i t ' s producing from 

the B Zone. I t ' s etched i n my memory i n a manner t h a t I ' l l 

never f o r g e t . 

The d r i l l i n g r e p o r t as we show here f o r 

August 6t h , 1969, states r a t h e r t e r s e l y : While d r i l l i n g 

w i t h gas andhaving reached a depth of 7040 f e e t the d r i l l i n g 

r e p o r t shows the w e l l "surfaced f l u i d w i t h gas pressure 

which cleared hole a t 7040 f e e t . " 

Later on we t e s t e d t h a t r a t e a t about 6 

t o 8 b a r r e l s an hour. 

The reason, Mr. Chairman, t h a t t h a t 

s t i c k s i n my mind so w e l l , and i f we were to d r i l l a w e l l 

l i k e t h i s i n t h i s day and time, a d r i l l i n g r e p o r t would have 

t o be more complete. I n those days, now t h i s w e l l was d r i l 

led i n the Santa Pe National Forest under the c o n t r o l of 

f o r e s t rangers, and we've had a good r e l a t i o n w i t h the 

f o r e s t ranger; we've t r i e d t o conduct our operation i n such 

a way i t ' s compatible w i t h t h e i r — w i t h t h e i r o b j e c t i v e s 

and t h e i r o b l i g a t i o n s . 
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What happened, we were d r i l l i n g t h i s w e l l 

w i t h gas and, of course, when we d r i l l w i t h gas we f l a r e the 

gas t o prevent accumulation of gas on the surface and pos

s i b l e explosion i f i t a l l gets i g n i t e d , so i t ' s necessary, 

of course, t o keep the gas burning t h a t we're d r i l l i n g . Our 

engineer, V i r g i l Stoabs, was concerned t h a t we had d r i l l e d 

q u i t e a b i t of hole and the hole had not s t a r t e d d u s t i n g . 

That means t h a t the formation i s damp e i t h e r w i t h e i t h e r o i l 

or water t h a t the c u t t i n g s don't come t o surface as dust; 

they tend t o accumulate i n the hole. I f you accumulate 

enough of them you get stuck, and so t h i s i s a concern when 

you're f i r s t s t a r t i n g out t o d r i l l w i t h gas out from under 

your intermediate s t r i n g . 

What happened here i s t h a t , sure enough, 

the — when we reached 7040 f e e t they surfaced f l u i d s w i t h 

gas pressure which cleaned the hole. 

Now what happened, Mr. Chairman, when we 

str u c k o i l i n the B Zone and i t came t o the surface along 

w i t h the gas and h i t the f l a r e , the consequence was a large 

— a large f l a r e and i t set the f o r e s t on f i r e , and t h a t , 

when t h a t r e p o r t was c a l l e d i n t o me on the r a d i o , I ' l l 

never f o r g e t i t . You know, t h a t ' s one of the things t h a t 

I ' l l always know, t h i s w e l l picked up the o i l i n the B Zone. 

Okay, l a t e r on we d r i l l e d the w e l l on 

down t o the C Zone. We ran a l i n e r through i t , and t y p i c a l 
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of our p r a c t i c e i n t h a t time we p e r f o r a t e d the C Zone and we 

attempted t o f r a c i t . We s t a r t e d the f r a c treatment w i t h a 

quarter of a pound of sand per g a l l o n but the w e l l streamed 

(s i c ) out. We could not f r a c the C Zone. 

So we p e r f o r a t e d , then, the A and the B 

Zone and we fraced the w e l l and got a good producer. We i n 

creased the r a t e of roughly 150 b a r r e l s a day out of the B 

Zone t o a production r a t e of about 400 t o 500 b a r r e l s a day. 

So t h i s i s one more instance i n which 

Amoco opposing our a p p l i c a t i o n has m i s i n t e r p r e t e d the f a c t s . 

Q W i l l you now review the production h i s 

t o r y t h a t ' s contained on the next two pages i n t h i s e x h i b i t ? 

A The next graph shows the production h i s 

t o r y of t h i s p a r t i c u l a r w e l l ; very f l a t d e c l i n e curve over 

the period of time shown on the f i r s t green graph, up t o 

1982. 

Then the r e s t of the production up t o the 

end of 1987 — f i r s t of 1987 i s shown on the second graph, 

and here we see a d e c l i n e i n p r o d u c t i v i t y and i n increase i n 

g a s / o i l r a t i o i n t h i s w e l l beginning i n the end of 1985. 

Mr. Chairman, t h i s i s one of the w e l l s 

t h a t the g a s / o i l r a t i o increased (not understood c l e a r l y ) . 

This i s not a t y p i c a l s i t u a t i o n of the i n j e c t e d gas reaching 

the w e l l and the p r o d u c t i v i t y s t a y i n g high and you choke the 

w e l l back t o hold the production down. This w e l l j u s t l o s t 
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p r o d u c t i v i t y ; l o s t p r o d u c t i v i t y a t the same time t h a t the 

Gavilan voidage r a t e was i n c r e a s i n g d r a m a t i c a l l y . We show 

t h a t the voidage r a t e i n Gavilan, as c a l c u l a t e d by the en

g i n e e r i n g committee i n the upper cross-hatched area t h e r e , I 

t h i n k t h a t t h i s w e l l ' s p r o d u c t i o n i s e v i d e n t l y a f f e c t e d by 

the Gavilan — Gavilan production and as one of the 

engineers noted, w e l l , i t ' s only f a i r t h a t Gavilan now gets 

back o i l t h a t the Unit has e a r l i e r drained from the other 

d i r e c t i o n and perhaps t h a t might be t r u e . One t h i n g we're 

not so sure about, although apparently we're going o t lose 

production t o Gavilan, I'm not so sure t h a t Gavilan w i l l 

gain any. 

On the way t o Gavilan i t ' s p o ssible t h a t 

the completion mechanism may change from g r a v i t y drainage t o 

the i n e f f i c i e n t s o l u t i o n gas d r i v e , and so although, yes, we 

may lose production i n the u n i t , Gavilan may not gain i t . 

Nobody may gain i t . 

Q A l l r i g h t , Mr. Greer, w i l l you now go t o 

the i n f o r m a t i o n on the C-2 Well, contained on the orange 

sheets? 

A The C-2 Well i s located as shown on the 

p l a t . I t also completed and produces from the A and B Zones 

and again t h i s i s a small w e l l and i f y o u ' l l look a t the 

f l a t r a t e of d e c l i n e t h a t i t has up u n t i l 1976 or 1977 when 

the gas i n j e c t i o n r a t e i s reduced, again t h a t f l a t d e c line 
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voidage of the Gavilan reservoir. I think there's a very 

good p o s s i b i l i t y that that's the cause and e f f e c t of that 

production decline. 

Q Now w i l l you go on the data on the Tapa

citos No. 2 | 

A This i s the well that we showed had the 

extremely f l a t decline i n d i c a t i n g i t was connected to a 

fracture system and one of the wells be based our recommen

dation on that the 13th expansion area of the Canada Ojitos 

Unit was — covered the area up to the Dugan Tapacitos 2. 

I t shows the same kind of happening i n 

i t s production decline and increasing gas/oil r a t i o as we 

found i n the other three B Zone wells. 

Now a l l three of these wells produce i n 

the fashion that would make them sensitive to a drop i n re

servoir pressure. The L-27 and the C-2 produce with r e l a 

t i v e l y high back pressures. The Tapacitos No. 2 produces 

with a pump under a packer, i n such a configuration i t would 

be sensitive to a drop i n reservoir pressure. 

I f e e l that a l l three of these wells have 

been affected by the Gavilan production. 

Q A l l r i g h t , Mr. Greer, would you now go to 

the l a s t p l a t i n t h i s section, the yellow p l a t that has four 

wells spotted on i t , and explain why those wells are shown 
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here? 

A The s o l i d — the wells shown i n s o l i d red 

c i r c l e s are the three wells we j u s t looked a t . The one i n 

the open c i r c l e i s the N-31, the well that we looked at the 

production log e a r l i e r t h i s morning, and that w e l l , I think, 

produces p r i m a r i l y from the B Zone and perhaps A Zone. 

This i s the location of a l l four wells 

that appear to be d r a s t i c a l l y affected by the Gavilan pro

duction. 

The N-31 has shown an increase i n gas/oil 

r a t i o from 600 cubic feet a barrel to over 2000 i n less than 

two months. 

Q Mr. Greer, would you now go to the docu

ments behind Tab Q i n Exhibit Number One and review the i n 

formation compiled on communication i n the Krystina area i n 

the Gavilan Pool? 

A Mr. Chairman, the Krystina area i s an 

area of low p r o d u c t i v i t y wells on the south side of Gavilan. 

I believe that the Krystina and perhaps another well was 

subject to a hearing e a r l i e r t h i s year about the problem of 

the well being shut i n and losing reserves while i t was shut 

i n and could not be connected to a gas market. 

And when our engineering committee f i r s t 

took a look at t h i s area we noted the low pressures and low 

well p r o d u c t i v i t i e s and i n a sense we concluded that t h i s 
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area was not s i g n i f i c a n t i n our analysis of Gavilan; they 

might not be connected. 

I think now the engineering committee 

may have been a l i t t l e hasty i n making i t s i n i t i a l assess

ment. 

The production behavior now indicates the 

wells should be drawing from the same common source of sup

ply as Gavilan i s and a high rate of depletion i n Gavilan 

w i l l deny these wells the opportunity to produce t h e i r 

shares of the reservoir o i l . 

The white graph, the next graph, t h i s i s 

a p l o t of the production of the wells w i t h i n the red, large, 

red c i r c l e p l o t t e d against the pressure i n the Krystina 

we 11s. 

The s o l i d l i n e s t a r t i n g i n the upper 

lefthand corner of the graph, proceeding down to the — to 

the intersection of the red and green lines and on further 

to the righthand side of the shaded area, i s the production 

of a l l wells versus Krystina's pressure. 

A new well came on production, the Green

er Grass, had a cumulated production of about 26,000 barrels 

for these wells, that's at the junction of the green and red 

li n e s . Now i f i n an area where the wells are not i n communi

cation, and a new well i s brought on production and i t ' s 

production added to that of the other wells, one would ex-
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peet a f l a t t e n i n g of the decline curve as along that red 

l i n e , but that didn't happen. Instead of the curve f l a t t e n 

ing, i t steepened and i t followed, then the green l i n e , i f 

we take out the production of the Greener Grass, then the 

production from a l l other wells plotted against the Krys

tina's pressure, follows that green l i n e . 

I t ' s very clear, Mr. Chairman, that the 

Krystina's reserves, presssure i n that area, i s being 

d i r e c t l y affected by the Greener Grass Well, the well c i r 

cled i n green and inside the big red c i r c l e , over a mile 

away from i t i n an area of r e a l l y small wells, low produc

t i v i t y . 

The Greener Grass i s only a mile or so 

from one of McHugh's wells i n Section 3, one of the Moter 

Lode wells. These wells produce at f a i r l y respectable rates 

and i t ' s only p r a c t i c a l , l o g i c a l conclusion that these wells 

are a l l t i e d together some way. 

The f a c t that the pressure i n the Krystina 

area, even though i t ' s less than pressure i n Gavilan, i s 

dropping at about the same rate and seems to track the Gavi

lan pressure. 

That p l o t of pressures showing the Krys

t i n a pressure along with the Gavilan wells w i l l be shown i n 

d e t a i l by John Roe when he puts on his testimony. 

Q Mr. Greer, based on your study of commun-
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i c a t i o n i n t h i s r e s e r v o i r , what conclusions can you reach? 

A I t ' s a common source of supply and a l l 

the w e l l s should be subject t o the same pool r u l e s . 

Q Have you an op i n i o n as t o whether or not 

the m a t r i x i s c o n t r i b u t i n g o i l i n the subject area? 

A I t ' s my op i n i o n t h a t i t ' s — i t e i t h e r 

c o n t r i b u t e s nothing or an extremely minimal amount. 

Q I s the study t h a t you made of t h i s ques

t i o n , r e f l e c t e d by the e x h i b i t s contained i n Section R, Ex

h i b i t One? 

A Yes, s i r . 

Q Would you please r e f e r t o the f i r s t docu

ment behind t h a t , the p l a t and the accompanying comparison, 

and review the core a n a l y s i s i n f o r m a t i o n t h a t you have accu

mulated? 

A The two w e l l s t h a t w e ' l l be discussing i s 

a Mobil w e l l i n the south p a r t of Gavilan, where the red 

c i r c l e shows, and Mallon's w e l l , the 3-15, the w e l l which 

was j o i n t l y supported by operators i n the Gavilan Pool f o r 

the cost of c o r i n g and analyzing the cores. 

I n Case 8950 l a s t August, we addressed 

the question of the v a l i d i y of the o i l and water s a t u r a t i o n 

shown by the core a n a l y s i s i n the Mobil L i n d r i t h B Unit No. 

38. 

I was concerned about t h a t , Mr. Chairman, 
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because of the way the core was analyzed. They r e t o r t e d the 

core, obviously cooked out the water of h y d r a t i o n and the 

kerogen, and i t makes i t very d i f f i c u l t t o determine what 

the t r u e o i l and water s a t u r a t i o n s are. 

I made a l o t of d e t a i l e d c a l c u l a t i o n s 

f o o t by f o o t t h a t showed why I was concerned and why there 

was a reason t o doubt the v a l i d i t y of the o i l and water s a t 

u r a t i o n s i n t h a t core. 

When — when the 3-15 was cored, and i t 

was analyzed i n a manner more appropriate t o t h i s p a r t i c u l a r 

f o r m a t i o n , t o determine water s a t u r a t i o n and sure enough, i t 

revealed a much higher water s a t u r a t i o n than was shown by 

the Mobil core, supporting my concerns and supporting the 

f a c t t h a t the m atrix probably c o n t r i b u t e s nothing to the 

pro d u c t i o n . 

Q Would you now r e f e r t o the next two docu

ments c a l l e d p l o t of water s a t u r a t i o n and review those? 

A The gold colored sheet i s a reproduction 

of one of the e x h i b i t s which I presented l a s t August. I t 

showed the water s a t u r a t i o n which appears t o be low f o r the 

k i n d of p e r m e a b i l i t y shown and i f anything there's a reverse 

tre n d i n the water s a t u r a t i o n versus p e r m e a b i l i t y . By r e 

verse tr e n d I mean t h a t the water s a t u r a t i o n r e a l l y should 

increase w i t h decreasing p e r m e a b i l i t y , whereas i t ' s d i f f i 

c u l t t o determine t h a t from Mobil's data. I f anything, i t 
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trends i n the wrong d i r e c t i o n . 

The — i n c i d e n t a l l y , we were not i n v i t e d 

t o p a r t i c i p a t e i n the cost of the Mallon core, but the oper

ators are k i n d enough t o present us a copy of t h e i r core 

analyses and we p l o t t e d them w i t h water s a t u r a t i o n versus 

p e r m e a b i l i t y f o r the Mallon 3-15 Well, and t h a t ' s shown on 

the blue p l a t . 

The 3-15's data are shown i n s o l i d red 

c i r c l e s f o r cores t h a t show no dehydration cracks. The X 

marks are cores t h a t showed — t h a t had dehydration cracks. 

The average water s a t u r a t i o n i s obviously much higher than 

shown by the normal core. I t would appear t o be i n the or

der of 70 percent, and supports my e a r l i e r concern t h a t the 

matrix i n t h i s area i s of very l i m i t e d value. 

Q Mr. Greer, w i l l you now go t o the docu

ments contained behind Tab S and review the conclusions 

you've reached concerning the e f f e c t s of g r a v i t y drainage on 

recovery i n the r e s e r v o i r ? 

A We show here again a p l o t of the Canada 

O j i t o s Unit Well E-10, which we looked a t e a r l i e r and I'd 

p o i n t out a couple of t h i n g s t h a t we've not noted before. 

One i s t h a t a large volume of o i l , about 

1 . 2 - m i l l i o n b a r r e l s , was produced from t h i s w e l l at s o l u t i o n 

g a s - o i l r a t i o w h i l e the area was under pressure maintenance 

by gas i n j e c t i o n , meaning most of t h i s production was by 
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g r a v i t y drainage. 

And again t o put t h a t volume i n perspec

t i v e , t h a t ' s about 40 percent of the cumulative volume of 

a l l the o i l from a l l the w e l l s i n Gavilan as of January 1. 

Then an even l a r g e r volume of production 

was obtained, about 1 . 7 - m i l l i o n b a r r e l s , before a s i g n i f i 

cant breakthrough of i n j e c t e d gas occurred. 

Now what t h i s means, Mr. Chairman, i s 

t h a t the high capacity f r a c t u r e system, which pe r m i t t e d t h i s 

g r a v i t y drainage, c o n s t i t u t e s a s i g n f i c a n t volume of the 

t o t a l r e s e r v o i r o i l . This i s important t o r e a l i z e t h a t . I f 

t h i s were not so, i f the high capacity f r a c t u r e s only con

s t i t u t e d a very small p a r t of the r e s e r v o i r volume, and t h i s 

i s the conventional t h i n k i n g of matrix r e s e r v o i r s laced w i t h 

f r a c t u r e s , i s t h a t the f r a c t u r e volume i s very small com

pared t o the matrix volume. I n t h i s instance you don't have 

a ma t r i x p o r o s i t y and the f r a c t u r e volume and the high capa

c i t y system i s a very large p a r t of the whole — the whole 

r e s e r v o i r . 

Another t h i n g we note i s t h a t the reser

v o i r up-dip from t h i s w e l l i s only about 200 t o 400 f e e t per 

m i l e , the area supplying g r a v i t y drainage t o t h i s w e l l . 

The t r a n s m i s s i b i l i t i e s i n t h i s area, as 

measured by i n d i v i d u a l w e l l s , shows low t r a n s m i s s i b i l i t i e s , 

too low t o i n d i c a t e the p o s s i b i l i t y of g r a v i t y p o t e n t i a l , 
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j u s t as i n Gavilan i n d i v i d u a l w e l l t r a n s m i s s i b i l i t i e s are 

r e l a t i v e l y low. They don't n e c e s s a r i l y r e f l e c t the reser

v o i r o v e r a l l system t r a n s m i s s i b i l i t y . We found t h a t only by 

running an i n t e r f e r e n c e t e s t t h a t showed the high transmis

s i b i l i t y and gave me the courage t o go ahead and attempt the 

pressure maintenance p r o j e c t . 

Q Now, Mr. Greer, would you review the 

graph on t h a t page? 

A Well, i n general, i t shows j u s t what I've 

noted. 

Q And then the documents behind t h a t graph? 

A Before we go t o the next t h i n g , I'd l i k e 

t o back up, i f we might, t o Section H f o r j u s t a moment t o 

t a l k a l i t t l e b i t about g r a v i t y drainage t h e r e . 

I f we go t o Section H, the one, two, 

t h i r d , t h i r d and f o u r t h sheets, the green sheets, we note 

here some th i n g s about g r a v i t y drainage and, f o r instance, 

where we show the midpoint distance on the lower sheet of 

1867 f e e t , compare t h a t w i t h the midpoint distance of 2640 

f e e t , we see t h a t f o r a sh o r t e r distance t h a t the r e s u l t i n g 

f l u i d head down i n the pay thickness i s g r e a t e r , which would 

mean, perhaps, then, t h a t the c l o s e r the w e l l s are d r i l l e d , 

the higher w i l l be t h i s p o t e n t i a l head and then, of course, 

the f a c t o r would be the g r a v i t y drainage p o t e n t i a l and per

haps the greater g r a v i t y drainage might r e s u l t . One might 
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t i o n . 

What we need to realize i s that i n a 

pr a c t i c a l sense that w i l l not happen. I t would happen i f we 

d r i l l e d wells closer together and at the same time reduced 

t h e i r production rates, but the p r a c t i c a l i t y of the thing i s 

that that won't happen. 

Each operator, of course, would probably 

have his own standards or own c r i t e r i a for what i s required 

i n terms of payout time or time to recover the cost of d r i l 

l i n g the w e l l , to determine whether he wants to d r i l l or 

not. Some people, some operators are s a t i s f i e d with a three 

year payout. Some operators would l i k e a three month pay

out, and i n the instance of some of the opposition to our 

application here today, they would l i k e a three weeks pay

out. But whatever, whatever that standard, whatever that 

c r i t e r i a , an operator i s going to want that kind of payout. 

So what that means i s on 320-acre spacing i f you have what

ever the allowable i s determined to be, whatever the opera

tor would decide he can l i v e w i t h, i f you move down to 160-

acre spacing, he's going to want that same rate of income, 

and so the net r e s u l t i s that on the denser spacing there's 

a higher rate of reservoir withdrawal such that the rate 

w i l l be too high to permit gravity drainage and so as we i n 

dicated i n the hearing three years ago, and I say again t o -



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 

125 

day, that f o r most of the spacing ranges from 320-acres 

down, and we don't know, Mr. Chairman, what the opposition 

i s going to ask f o r i n t h i s hearing today f o r spacing. We 

were unable to discuss t h i s i n an objective fashion i n the 

engineering committee. Whenever you talked about what would 

be proper spacing for t h i s hearing coming up i n March, the 

opposition would refuse to discuss i t . So we don't know. 

They may ask for 160-acre spacing. I did not prepare a l o t 

of information about 160-acre spacing, I don't know what 

t h e y ' l l do, but I would want to point out now, i f we move 

down from 320 to 160 or to 80 or 40, that the closer the 

spacing, the less w i l l be recovered. 

Q A l l r i g h t , Mr. Greer, are you ready now 

to go back to the documents i n Section S? 

A Pursuing again the information with res

pect to gravity drainage, we have to have a — there needs 

to be i n the reservoir a high enough t r a n s m i s s i b i l i t y , of 

course, to permit gravity drainage. We've found that the 

reservoir does have t h i s high, high t r a n s m i s s i b i l i t y , which 

w i l l permit the gravity drainage, i f the reservoir i s not 

produced at too high a ra t e . 

On the f i r s t blue sheet, the t h i r d sheet 

under t h i s section, we have a pressure build-up te s t which 

shows the t r a n s m i s s i b i l i t y i n the area of the Canada Ojitos 

Unit B-32. I t shows about 28 Darcy feet. This well concur-
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r e n t l y had a p r o d u c t i v i t y index of about 6.2 b a r r e l s of o i l 

per day per pound of drawdown. 

Perhaps I should p o i n t out here, you see 

the l i t t l e dots s t a r t i n g i n the lower l e f t h a n d corner and 

proceeding up t o the top and then h o r i z o n t a l l y , those are 

pressure p o i n t s which the pressure increased s l i g h t l y above 

the p o i n t a t which we s t a r t our analyses down a t the bottom 

of the page and, page and what happens here i s something 

t h a t , Mr. Chairman, t h a t we never used t o n o t i c e i n — when 

we had less s e n s i t i v e pressure equipment. This bomb was i n 

the hole w h i l e the — w h i l e the w e l l was f l o w i n g and when we 

shut the w e l l i n , then the gas and the o i l t h a t ' s f l o w i n g up 

the t u b i n g immediately stops f l o w i n g and begins t o segre

gate. The o i l runs down the tu b i n g and the gas tends t o 

move up, and what happens i s t h a t f o r a short period of time 

f o l l o w i n g s h u t - i n of the w e l l t h a t o i l f l o w i n g — running 

back down the t u b i n g w i l l give a f a l s e l y high presssure, and 

t h a t ' s what i s shown by these dots here. 

Then then the pressure comes back down 

when t h a t equalizes and then we p i c k up the character of the 

build- u p curve which r e f l e c t s the t r a n s m i s s i b i l i t y . So i n 

t h i s instance we have 28 Darcy f e e t . Now 28 Darcy f e e t i s a 

very high t r a n s m i s s i b i l i t y . Back i n the main p a r t of the 

u n i t , i n the C Zone, we have t r a n s m i s s i b i l i t i e s on the order 

of 8 t o 10 Darcy f e e t , so t h i s i s some three times as much 
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as we found over t h e r e . 

Q A l l r i g h t now w i l l you review the i n f o r 

mation on the B-29? 

A On the B-29 another build-up t e s t i s 

shown here and i n t h i s instance the bomb was set above the 

s t r i n g , the plunger s t r i n g , the gas head plunger s t r i n g i n 

the bottom of the w e l l , about 1000 f e e t above bottom, and so 

i n t h i s instance when the w e l l i s s h u t - i n and the o i l flows 

down the t u b i n g , i t j u s t flows r i g h t by the bomb and on down 

toward the bottom. So here the pressure b u i l d s up and you 

can see the l i t t l e dots from a Delta T of about 1.2, up t o 

j o i n the s l o p i n g l i n e of dots t h a t are t o the upper r i g h t . 

This w e l l showed a t r a n s m i s s i b i l i t y of 49 

Darcy f e e t and a p r o d u c t i v i t y index of 20.3 b a r r e l s per day 

per pound. 

The p r o d u c t i v i t y index, Mr. Chairman, of 

20 b a r r e l s per pound f o r a 1500 pound r e s e r v o i r pressure 

would e x t r a p o l a t e out t o 30,000 b a r r e l s per day, which i f 

you had b i g enough casing and equipment, there would be, of 

course, some a d d i t i o n a l r e d u c t i o n i n the r e l a t i v e permeabil

i t y t o o i l as the pressure i s drawn down but i t i n d i c a t e s a 

very high capacity w e l l , very high t r a n s m i s s i b i l i t y . 

On the next, on the white sheet, we look 

a t the semi-build-up t e s t f o r the Canada O j i t o s Unit E-6. 

This i s the w e l l t h a t was involved i n the i n t e r f e r e n c e t e s t 



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 

128 

with some of the Mallon wells a year ago. 

Here again we can see the pressure b u i l d 

up and the l i t t l e hump where the o i l segregates i n the tub

ing and gives a l i t t l e false pressure hump. 

One might choose one of two l i n e s , either 

the A or B l i n e , i n estimating reservoir pressure. The o f f 

set w e l l , the one that causes so much interference i n the 

test a year ago, was shut-in. The Mallon well was shut-in 

during t h i s time. 

The two u n i t wells nearby were produced 

at a constant, f a i r l y constant rat e . So I believe we have a 

f a i r l y , f a i r l y good tes t but there's always a p o s s i b i l i t y 

that you can do something d i f f e r e n t and get a l i t t l e more 

accurate reading, but I would think that the B curve i n t h i s 

instance i s probably f a i r l y well representative of the 

t r a n s m i s s i b i l i t y i n t h i s area. I f i t i s , then i t has a 

t r a n s m i s s i b i l i t y of about 13 Darcy feet at a P.I. of 1.5. 

This P. I . had dropped o f f dramatically from about 8 about a 

year ago, t y p i c a l of what happens i n t h i s reservoir when the 

pressure dropped o f f . 

Q Would you now review the calculations on 

the pink sheet and the accompanying plat? 

A Mr. Chairman, here we ar r i v e at an empir

i c a l way to approach the estimate of t r a n s m i s s i b i l i t y from 

pr o d u c t i v i t y index. 
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What happens, Mr. Chairman, when a w e l l 

produces and the pressure drops near the we l l b o r e , gas comes 

out of s o l u t i o n and forms a f r e e gas phase and t h a t g r e a t l y 

r e s t r i c t s the pr o d u c t i o n . The r e l a t i v e p e r m e a b i l i t y i n f o r 

mation t h a t we so f a r have i n d i c a t e s f o r t h i s formation a 

very r a p i d drop i n r e l a t i v e p e r m e a b i l i t y t o o i l w i t h a small 

amount of f r e e gas s a t u r a t i o n . 

One can approach, then, t h i s determina

t i o n of t r a n s m i s s i b i l i t y from p r o d u c t i v i t y index by a couple 

of ways. 

One would be t o estimate the r e l a t i v e 

p e r m e a b i l i t y t o o i l from r e l a t i v e p e r m e a b i l i t y versus 

s a t u r a t i o n curves, or i n t h i s instance I've j u s t e m p i r i c a l l y 

determined i t by t a k i n g two w e l l s t h a t I f e e l c o n f i d e n t of 

t h e i r p r o d u c t i v i t y i n d i c e s , c o n f i d e n t of the t r a n s m i s s i b i l 

i t y t h a t ' s i n d i c a t e d and then c a l c u l a t e from t h a t the f a c t o r 

which would be app l i e d t o recognize r e l a t i v e p e r m e a b i l i t y 

e f f e c t . 

Those c a l c u l a t i o n s are shown here. On 

the upper righ t h a n d schedule I show t h a t t h i s f a c t o r would 

be 6.7 f o r the Canada O j i t o s U n i t B-29 and 12.5 f o r the B-

32. 

The r e l a t i v e p e r m e a b i l i t y r a t i o would be 

the r e c i p r o c a l of those, l i k e about .12 or .06. 

The average of the two i s 9.6 but I've 
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suggested t h a t the four w e l l s t h a t have roughly the same r e 

s e r v o i r pressure, roughly the same drawdown, t h a t one could 

use as an approximation a f i g u r e of 10. 

Then using t h a t f i g u r e we come down and 

estimate some t r a n s m i s s i b i l i t i e s from p r o d u c t i v i t y i n d i c e s . 

The f i r s t one i s f o r the McHugh Homestead 

Ranch No. 2. That w e l l , a production log was r e c e n t l y run 

on i t and a t t h a t time a p r o d u c t i v i t y index taken which 

would be 3.3. M u l t i p l y i n g t h a t by the 3.6 t h a t we deter

mined emperically i s a good f a c t o r , we come up w i t h 12 Darcy 

f e e t . 

Mallon's Howard 1-11, we made j u s t an es

timate from t h a t . Mallon's engineer estimated the capacity 

of t h a t w e l l a t about 3000 b a r r e l s a day and I have assumeed 

t h a t a w e l l t h a t would do t h a t would have a drawdown probab

l y of not more than 600 pounds. I f t h a t ' s t r u e , i t would 

have a P.I. of 5 and a t r a n s m i s s i b i l i t y of 18. 

Now t h a t 18, and I've shown the 18 i n a 

c i r c l e i n the Mallon area, t h a t compares w i t h the measured 

t r a n s m i s s i b i l i t y we j u s t saw i n the E-6 of about 13 or 14, 

or maybe even 17. 

Then the BMG Canada O j i t o s Unit F-30, the 

w e l l t h a t we looked a t a production log on e a r l i e r t h i s mor

ning, d u r i n g t h a t t e s t i t showed a P.I. of 2.1. That would 

be a Kh of 7.4 and we show — w e l l , we don't show i t . The 
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F-30 i s j u s t t o the west of the t r a n s m i s s i b i l i t y shown as 28. 

Then the BMG L-2 7 Well, about 2.5. 

That's shown i n a square box and the C-34, about 4, i n a 

square box. The square boxes show t r a n s m i s s i b i l i t i e s where 

one zone i s producing. The oblong c i r c l e s show transmis

s i b i l i t i e s where three zones, i f not producing are a t l e a s t 

open t o production or subject o t f r a c treatment. 

I t shows r e l a t i v e l y high t r a n s m i s s i b i l 

i t y . I f anything, the t r a n s m i s s i b i l i t y appears t o be i n 

creasing t o the west and I don't know why t h a t would be. 

I t ' s j u s t t h a t t h a t appears t o be the case, adequate t r a n s 

m i s s i b i l i t y f o r g r a v i t y drainage. 

Q A l l r i g h t , s i r , w i l l you go t o the two 

yellow sheets and discuss the p o t e n t i a l f o r g r a v i t y drainage 

from t i g h t blocks? 

A This i s the only w e l l t h a t — we've 

looked a t the C-34 before. You may remember, i t ' s on the 

south side of the u n i t . This i s the only w e l l t h a t we pro

duced, continued t o produce, a f t e r the i n j e c t e d gas h i t s — 

h i t the w e l l , and whereas we shut the other w e l l s i n when 

the g a s / o i l r a t i o reached 2-to-3000 or 4000 cubic f e e t a 

b a r r e l . We j u s t l e t t h i s w e l l continue t o produce. The 

g a s / o i l r a t i o increased and when i t got up t o about 10,000 

cubic f e e t per b a r r e l , tended t o l e v e l o f f and since t h a t 

time t h a t w e l l has produced about 300,000 b a r r e l s of o i l , 
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and i t produced i t at a time when the pressure drop was very 

small, but i n no way that there could have been solution gas 

drive providing o i l to the reservoir because you have to 

have a drop i n pressure for solution gas drive to work. 

My conclusion i s that the o i l i s drain

ing from the t i g h t blocks i n t o a high capacity fracture sys

tem, being swept from there to the wellbore, one of the po

t e n t i a l benefits that we have and perhaps i t may apply to a 

number of wells throughout the reservoirs with pressure 

maintenance. 

Pressure maintenance, of course, can be 

conducted only with u n i t i z a t i o n . 

Q Now, Mr. Greer, i n your opinion w i l l o i l 

recovery i n the reservoir be increased and improved by 

reduction of the gas/oil r a t i o ? 

A I t w i l l be improved by the reduction of 

the l i m i t i n g gas/oil r a t i o . 

Q W i l l you refer to the brown sheets that 

are the next documents behind Tab S and review those, 

please? 

A Here we review a policy or a tenet of the 

Oi l Conservation Division of l i m i t i n g gas/oil r a t i o s . Tra

d i t i o n a l l y the Division has done t h i s and there's a reason 

for i t . I t improves the over a l l e f f i c i e n c y . The energy of 

the reservoir i s better u t i l i z e d and ultimate recovery i s 
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increased. 

I t ' s possible to quantify the increase i n 

the ultimate recovery as a consequence of r e s t r i c t i n g the 

gas/oil r a t i o s requiring o i l to be produced by the ore e f f i 

c ient wells. 

For t h i s reservoir here i s one calcula

t i o n that — or one set of calculations that shows the 

amount of increase that might be expected depending upon the 

reservoir pressure at which any given gas saturation occurs 

as a consequence of producing the o i l . 

I've shown here a sample beginning with 

1500 pounds reservoir pressure and dropping 125 pounds and 

shows the increase of about 10 percent and then a l l the way 

on up to a f a i r l y high — high increases i n recoveries. 

The actual amount would depend, of 

course, upon the i n i t i a l pressure as compared with the 

second pressure and that's why I showed the pressure drops, 

or approximately that for any given i n i t i a l pressure i n that 

pressure drop. 

I think i t i s important not only i n a re

servoir generally, but i n t h i s reservoir, and even though a 

good part of the reservoir would be reacting under solution 

gas dr i v e , we have two wells i n a solution gas drive, one 

with a low gas/oil r a t i o and one with a high gas/oil r a t i o , 

i n t h i s reservoir the gas i s going to so be u t i l i z e d as to 
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r e s u l t i n a higher recovery i f most of the production i s 

taken from the low g a s / o i l r a t i o w e l l . 

Q Now, Mr. Greer, I'd l i k e you t o go t o 

Section T of E x h i b i t One and discuss the e f f e c t of high a l 

lowables on c o r r e l a t i v e r i g h t s i n the area and I'd ask you 

to r e f e r t o the graph and accompanying summary paragraph on 

the f i r s t document behind t h a t tab. 

A A l l r i g h t . This i s a copy of one of our 

e x h i b i t s i n Case 8950 and we've repeated i t here simply t o 

show t h a t a t high allowables the recovery t h a t the large 

w e l l s enjoy deprives the other w e l l s the o p p o r t u n i t y t o pro

duce f a i r shares of the o i l . 

The o i l i n place i s nowhere near a d i r e c t 

r e l a t i o n t o the p r o d u c t i v i t i e s of the w e l l s , r a t h e r i t ' s 

more l i k e — v a r i e s more l i k e the cube r o o t of the produc

t i v i t i e s and we show here t h a t 200 b a r r e l s a day would be a 

reasonable allowable and what we asked f o r i n Case 8950, f o r 

320-acre spacing or 400 b a r r e l s a day f o r 640-acre spacing. 

That s t i l l would be a b e t t e r allowable 

than what we have asked f o r . We've asked f o r 800 b a r r e l s a 

day. We've asked f o r t h a t simply because of the p r a c t i c a l 

i t y of t r y i n g t o compromise w i t h people t h a t would l i k e t o 

produce a l l the o i l immediately and w i t h those who would 

l i k e t o see a l i t t l e higher u l t i m a t e recovery. 

Q Would you now review your recomended 
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method f o r s e t t i n g allowables f o r t h i s pool? 

A Mr. Chairman, i n t h i s pool we be l i e v e 

t h a t a basic method t o — again, t o get t o set the allowable 

should be a gas l i m i t r a t h e r than an o i l l i m i t and we make 

t h a t recommendation f o r two or three reasons. 

One i n p a r t i c u l a r i s t h a t the operators 

do not agree among themselves as t o proper allowables and 

recover f a c t o r s , and so — so we don't know, we can't agree 

among ourselves as t o what percent of o i l i n place might be 

recovered. 

I t h i n k there's no question about the 

amount of gas t h a t would be recovered whether the pool was 

produced a t s o l u t i o n gas d r i v e , g r a v i t y drainage, gas cap 

expansion, whatever. When the pressure i s f i n a l l y p u l l e d 

down t o abandonment pressure a l l the gas down t o t h a t p o i n t 

w i l l have come out of s o l u t i o n and w i l l have been produced. 

And so i f we view the s i t u a t i o n on a basis of t o t a l gas 

t h a t ' s present and the a gas al l o w a b l e , we e l i m i n a t e a t 

l e a s t one of the p o i n t s of d i f f e r e n c e i n analyzing the r e 

s e r v o i r . 

Another b e n e f i t i s t h a t i t makes l i t t l e 

d i f f e r e n c e which gas sample or o i l sample we use; the gas i n 

place i s going t o be approximately the same. I've shown 

over on the righ t h a n d side a c a l c u l a t i o n of gas i n place us

in g the two d i f f e r e n t samples. The Loddy sample we've not 
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adjusted. Mr. Hueni would, we presume, want t o use h i s f o r 

mation volume f a c t o r s , which would add another perhaps f i v e 

percent, but i n round f i g u r e s there's about a m i l l i o n cubic 

f e e t per acre of gas i n place. That's based on 3500 b a r r e l s 

of stock tank — or 3500 b a r r e l s of hydrocarbon pore space, 

which seems t o be a reasonable estimate f o r the area a t t h i s 

time. 

I f we — i f we adopt t h i s f i g u r e , a m i l 

l i o n cubic f e e t per acre, on 640-acre spacing then there 

would be 6 4 0 - m i l l i o n cubic f e e t under a w e l l . On 320-acre 

spacing, h a l f of t h a t . 

I f we produce a l l of t h a t gas i n no less 

than f o u r years i t would be 480 MCF a day on 640-acre spac

i n g , 240 MCF a day on 320-acre spacing. 

Corresponding o i l allowables, then, a t 

600-to-l l i m i t i n g g a s / o i l r a t i o would be 800 and 400. 

We t h i n k i t makes sense t o approach the 

s i t u a t i o n i n t h i s way and also we note t h a t t h a t ' s a f a i r l y 

r a p i d r a t e of d e p l e t i o n of a r e s e r v o i r . 

Q Mr. Greer, w i l l you now go t o the l a s t 

two documents i n E x h i b i t Number One concerning time r e q u i r e d 

t o recover d r i l l i n g c o sts, and b r i e f l y review those f o r the 

Commission? 

A We show here t h a t i f we went back t o the 

allowable as i t e x i s t e d before the c u r r e n t temporary a l l o w -
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able, which f o r West Puerto Chiqu i t o was 1342 b a r r e l s a 

day, g a s / o i l r a t i o l i m i t 2 0 00-to-l, and i n the upper h o r i 

z o n t a l l i n e we show a d i f f e r e n t a c t u a l produced g a s / o i l r a 

t i o s f o r a p a r t i c u l a r w e l l , and from t h a t we work back down 

t o l i n e number seven, i n which we show the time i t would 

take t o payout the cost of a $500,000 w e l l on a 640-acre 

p r o r a t i o n u n i t . 

Por 600 cubic f e e t per b a r r e l t h a t the 

w e l l would produce at t h a t g a s / o i l r a t i o , i t would payout i n 

about 0.9 of a month; 1200 cubic f e e t would be about 0.8 of 

a month, a l i t t l e over three weeks; and on up to where a 

w e l l w i t h 4000 cubic f e e t per b a r r e l — the average g a s / o i l 

r a t i o i n the pool r i g h t now i s around 3000, a l i t t l e over — 

would be 1.7 months. 

For 320-acre spacing and the allowable 

f o r i t , the corresponding times would run from 1.7 months or 

1.5 months up t o 3.2 months. 

Mr. Chairman, the — t h i s Commission has 

been t o l d t h a t New Mexico needs t o r e t u r n t o these high a l 

lowables i n order t o provide an i n c e n t i v e f o r operators t o 

d r i l l and I submit, Mr. Chairman, New Mexico does not need 

t o provide 3-week payouts f o r h a l f m i l l i o n d o l l a r w e l l s t o 

provide i n c e n t i v e f o r operators t o — t o d r i l l w e l l s i n New 

Mexico. 

On the tan sheet we show what the payout 
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times would be f o r s i m i l a r g a s / o i l r a t i o s under our a p p l i c a 

t i o n . 

Again l o o k i n g a t column seven, the payout 

time runs from 1.5 months t o 9 months f o r a 640-acre spaced 

w e l l ; 3 months t o 18 months f o r a 320-acre spaced w e l l . 

Q Now, Mr. Greer, i n a d d i t i o n t o requesting 

abolishment of the Gavilan, extension of the West Puerto 

C h i q u i t o , and s p e c i a l pool r u l e s which address production 

l i m i t a t i o n s and spacing, you've asked f o r several other 

t h i n g s i n your a p p l i c a t i o n t h a t I would l i k e you t o b r i e f l y 

comment on. 

You're proposing a change i n l o c a t i o n r e 

quirements from 1650 f e e t from an outer boundary t o 790 f e e t 

from the outer boundary unless otherwise provided f o r i n the 

order. 

What i s the reason f o r t h a t change? 

A That would apply, t h a t would be a change 

only i n West Puerto C h i q u i t o . That's the e x i s t i n g spacing 

now i n Gavilan. We are suggesting t h a t there be an o p t i o n 

i n West Puerto C h i q u i t o t o go t o 320-acre spacing and i f so, 

then t h i s would be the w e l l footages compatible w i t h t h a t 

spacing. 

Q How do you recommend t h a t w e l l s previous

l y approved f o r downhole commingling be handled? 

A Just l i k e they are now. 
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Q Now along the Canada O j i t o s Unit boundary 

you're proposing only one w e l l t o each o p t i o n a l 320-acre 

u n i t along t h a t boundary w i t h a setback of 1650. Would you 

ex p l a i n t h a t proposed change? 

A We have suggested t h a t the — any w e l l s 

along the u n i t boundary, e i t h e r i n s i d e or out s i d e , be 1650 

f e e t from the boundary, and t h a t ' s t o provide as p r a c t i c a b l y 

as we can some ki n d of a b u f f e r zone around the u n i t . 

Q You're also recommending a r e s t r i c t i o n of 

production along the u n i t boundary and you provide i n your 

proposal t h a t i f the w e l l i s close r than 2310 f e e t t o the 

boundary, then i t should be perm i t t e d t o produce only 50 

percent of the top all o w a b l e . Why i s th a t ? 

A Yes, s i r , the reason f o r t h a t i s t h a t we 

have p r o v i s i o n f o r 640-acre spacing and a w e l l would get — 

one w e l l on 640-acres would get t h a t top allowable, but on a 

boundary where other w e l l s t h a t are d r i l l e d on close r spac

i n g and lower allowables, then t h i s would make the w e l l s 

f a c i n g each other across the boundary t o have e x a c t l y the 

same allow a b l e . 

Q I f your proposal i s adopted, i n your 

opinion w i l l i t r e s u l t i n the prevention of waste of o i l and 

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

A Mr. Chairman, i t would be a step i n the 

r i g h t d i r e c t i o n . The only way t h a t t h a t can r e a l l y be s a t -
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i s f i e d i s w i t h u n i t i z a t i o n . 

Q Can you recommend t o the Commission an 

e f f e c t i v e date f o r the changes you're proposing here today? 

A Yes, i t should be March l s t . 

Q Was Benson-Montin-Greer E x h i b i t Number 

One prepared by you or compiled under your d i r e c t i o n and 

supervision? 

A Yes, s i r . 

Q At t h i s time I ' d l i k e t o hand you what 

has been marked Benson-Montin-Greer E x h i b i t Number Two and 

ask you t o i d e n t i f y t h a t , please. 

A E x h i b i t Number Two i s an a f f i d a v i t 

s e t t i n g out t h a t the p a r t i e s i n i n t e r e s t have been n o t i f i e d 

of t h i s hearing. 

MR. CARR: At t h i s time, may i t 

please the Commission, we would o f f e r i n t o evidence Benson-

Montin-Greer E x h i b i t s One and Two. 

MR. LEMAY: Without exception 

t h e y ' l l be admitted. 

MR. CARR: That concludes my 

d i r e c t examination of Mr. Greer. 

MR. LEMAY: Thank you, Mr. 

Carr. 

I s there cross examination of 

Mr. Greer? 



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 

141 

MR. PEARCE: Mr. Lemay, i f I 

may suggest, i f we could have a few minutes I t h i n k w e ' l l be 

shorte r i n the long run. 

MR. LEMAY: Fine. How much 

time do you t h i n k you need t o spend? 

MR. PEARCE: Five minutes w i l l 

do i t . I t you want t o take a ten minute break, t h a t ' s f i n e 

w i t h us. 

MR. LEMAY; Let's take our ten 

minute break now and w e ' l l convene i n ten minutes — recon

vene. 

(Thereupon a ten minute recess was taken.) 

MR. LEMAY: We'll resume the 

hearing w i t h cross examination. 

Mr. Pearce, are you going t o do 

i t ? 

MR. PEARCE: Thank you. Yes, I 

am, Mr. Chairman. I appreciate i t . 

CROSS EXAMINATION 

BY MR. PEARCE: 

Q Mr. Greer, f o r the record, I am Perry 

Pearce, re p r e s e n t i n g Mallon and Mobil i n t h i s proceeding. 
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I'm sure t h a t your lawyers have t a l k e d t o 

you a great deal about the time problem t h a t we're a l l f a c 

i n g . I've t a l k e d t o myself a l o t about i t and I've t a l k e d 

t o my c l i e n t s a l o t about i t . Since we're operating on my 

n i c k e l now, I ' d l i k e f o r you t o j u s t answer my question and 

i f your lawyers want you t o e x p l a i n something t o me, I'm 

sure t h e y ' l l give you the o p p o r t u n i t y . 

I would l i k e t o r e f e r you f i r s t , i f I 

could, please, s i r , t o Tab B, as i n boy, of E x h i b i t One, the 

f i r s t green sheet, and I want t o see i f I understand t h a t 

c o r r e c t l y . As I look a t t h a t graphic r e p r e s e n t a t i o n , i n 

September of 1962 t h a t provides t h a t the Canada O j i t o s Unit 

pressure was about 1640 pounds, i s t h a t c o r r e c t , s i r ? 

A Yes, s i r . 

Q And then the l a s t pressure I see anno

t a t e d i s a pressure i n December of 1970 and t h a t ' s a pres

sure of about 1280 pounds? 

A I b e l i e v e t h a t ' s about r i g h t . 

Q Do you know what t h a t pressure i s now? 

A Not e x a c t l y , but the pressures t h a t we've 

maintained over the years a t the i n s t r u c t i o n of the O i l Con

s e r v a t i o n D i v i s i o n , was the gas cap pressures. We discussed 

the problem of g e t t i n g pressures i n the o i l zone and i f the 

o i l migrated or was displaced down d i p , and so the only 

pressures t h a t we're c e r t a i n of are the gas cap pressures 
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and I b e l i e v e they approximate, oh, 1350, around 1350 

pounds, I b e l i e v e . 

Q That then i s above the pressure i n 1970, 

i s t h a t c o r r e c t ? The 1970 pressure I show i s r e f l e c t e d as 

being about 1208. 

A Well, i t would not be f a r from t h a t . 

There was a time when we o v e r i n j e c t e d and the pressure i n 

creased and then when the p r i c e of gas went up, then we r e 

duced our i n j e c t i o n r a t e . I be l i e v e i t ' s probably f a i r l y 

close t o 1350 pounds. 

Q I thought I r e c a l l e d from your presenta

t i o n t h i s morning, s i r , t h a t d u r i n g t h a t period of o v e r - i n 

j e c t i o n p r i o r t o 1986 you were i n d i c a t i n g t h a t you were able 

t o reduce the r a t e of pressure r e d u c t i o n but t h a t we d i d not 

repressure t h a t r e s e r v o i r . 

A Well, I guess I f a i l e d t o c l e a r l y s t a t e 

myself. The — what I was t r y i n g t o say was t h a t i n order 

to maintain the pressure i n the o i l zone i t i s necessary t o 

do you might say a cumulative pressure a d d i t i o n . 

One i s , as we take o i l out of the reser

v o i r , a c e r t a i n volume of i t , then we can replace t h a t o i l 

w i t h the exact same volume of gas and the gas cap pressure 

w i l l remain the same. The pressure i n the o i l zone w i l l 

drop o f f a l i t t l e b i t depending upon how f a r down d i p the 

g a s / o i l contact moves. This i s j u s t one of the — what s o r t 
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of complications t h a t we have i n t h i s — i n t h i s r e s e r v o i r 

t h a t i s — t h a t the r e s e r v o i r i s not f l a t , and t h a t ' s what I 

was t r y i n g t o convey, t h a t we can — we can e x a c t l y replace 

the volume of o i l t h a t ' s produced but t h a t won't q u i t e keep 

up w i t h the r e s e r v o i r pressure i n the (not c l e a r l y under

stood. ) 

Q And I judge t h a t since you b e l i e v e t h a t 

the pressure between 1970 and the present may have climbed 

from 1280 t o around 1350, t h a t you have a t l e a s t been able 

to accomplish t h a t replacement, i s t h a t c o r r e c t ? 

A Well, we t r i e d t o and I'm not sure t h a t 

we accomplished i t , but we made a reasonable e f f o r t t o do 

t h a t . 

Q At any r a t e you do not have a c u r r e n t 

presssure measurement which would allow us t o complete the 

graph t h a t we're lo o k i n g a t up t o the present. I t appears 

t o show a d e c l i n e a f t e r t h a t 1970 date and you do not have 

i n f o r m a t i o n t o complete t h a t graph, i s n ' t t h a t c o r r e c t ? 

A Yeah. The problem, Mr. Chairman, the 

very close and accurate measurements t h a t we kept of the 

pressure a t t h a t time was i n an observation w e l l t h a t we 

our A-23 Well, and as long as the o i l column was above t h a t 

w e l l , there was no problem i n gettn g and keeping pressures. 

Once the o i l — g a s / o i l contact f e l l 

below the depth of t h a t w e l l , then we have no idea of 
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knowing how f a r down below t h a t w e l l i t i s the g a s / o i l con

t a c t and not knowing t h a t , then we can't c a l c u l a t e pressure 

down i n the o i l zone and the only other way t o do t h a t i s t o 

— t o p u l l the t u b i n g and remove the (not understood) 

s t r i n g s and a l l t h a t , which I j u s t h e s i t a t e to do i n these 

expensive w e l l s , and so we d i d not keep exact r e s e r v o i r 

pressures i n the C Zone w e l l s a f t e r the g a s / o i l contact 

dropped below the — t h i s observation w e l l ' s depth. 

Q Okay. I would ask you now, s i r , i f you 

would, t o t u r n t o Tab J as i n John, and I want t o take a few 

minutes t o look a t the schematics which show two p a r a l l e l 

red l i n e s . I b e l i e v e there are three of them. They're 

three or four pages back i n Tab J. Do you have those i n 

f r o n t of you, s i r ? 

A Yes, s i r . 

Q The f i r s t one shows 1900 pound pressures 

f o r both the A and B and the C Zones. What's the source of 

those pressure numbers? 

A The — I ' l l have t o r e f e r t o the index t o 

t r y and f i n d the e x h i b i t . 

I t ' s i n Section I , Item One. At a +370 

f o o t datum we show there the v i r g i n pressures on the east 

side of the San Juan Basin t o be approximately 1900 pounds 

and t h a t j u s t happened t o be the approximate depth a t which 

we found the r e s e r v o i r i n the E-10, which was t h a t pressure 
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a l s o . 

Q And t h a t ' s the v i r g i n c o n d i t i o n pressure 

i n t h a t w e l l . 

A That would be my i n t e r p r e t a t i o n , yes. 

Q Okay, i f we could t u r n t o the second of 

those graphic d i s p l a y s , the column f o r the C Zone shows a 

pressure ranging between 600 — 1650 pounds and 1750 pounds. 

Once again I ' d ask you f o r the source of t h a t number. 

A Let's see. You're on the l e f t h a n d side 

of --

Q I'm on the l e f t h a n d side, t h a t ' s c o r r e c t , 

the 1982 d i s p l a y . 

A Okay. 

Q And the righhand C Zone column. 

column. 

A Okay. The — we see there the surface 

pressure we show i n the upper righthand side of t h a t graph 

ran from 1100, or runs from 1100 t o 1200 pounds up and down. 

I t approximates an average of about 1150, and then the +1600 

f o o t datum f o r t h a t surface pressure i s about 1350 pounds. I 

t h i n k our production curve, I t h i n k we even f i g u r e d 13 5 6 or 

something l i k e t h a t i n our r e p o r t s . 

Then i f we have an o i l column from t h a t 

p o i n t down i n the A and B Zones, i t would then r e s u l t i n the 

f i g u r e s t h a t we've shown i n the A and B Zones, and the C 



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 

147 

Zone w i l l show some of the — a s u b s t a n t i a l amount of the 

o i l has been removed from the C Zone; t h e r e f o r e i t s pres

sure, i t has a sho r t e r o i l column and a lower pressure, and 

t h a t ' s j u s t my estimate of what the pressure would be at — 

i n the C Zone a t t h a t datum +3 70 f e e t . 

Q And what — where d i d you take the sur

face pressure measurement t h a t was 1100 pounds when you 

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

A I n our observation w e l l i n the gas cap. 

Q A l l r i g h t , s i r . Let's switch over t o the 

l e f t h a n d column t o the A and B Zones. That shows A and B 

Zone pressure plus or minus 1800 pounds. Would you e x p l a i n 

t o me the source of t h a t pressure number? 

A I t h i n k t h a t ' s about the pressure, appro

ximate pressure a t which the f i r s t w e l l i n Gavilan may have 

showed. As I r e c a l l , i t was between 1750 and 1800 pounds, 

something l i k e t h a t . 

Q Okay. Do you have a pressure t e s t on the 

A and B Zones i n the West Puerto Chiquito? 

A No, s i r . On West Puerto C h i q u i t o , j u s t 

as i n Gavilan, when the Gavilan w e l l s are a l l completed and 

are completed i n a l l three zones, then i n order t o meet the 

o f f s e t requirements and h o p e f u l l y minimize m i g r a t i o n , why, 

we completed a l l of our w e l l s i n a l l three zones, but I 

would p r e f e r t o work w i t h the C Zone a l i t t l e b i t longer, 
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but I d i d n ' t have a preference. 

Q You may have j u s t addressed t h i s . Let's 

t u r n back up t o the f r o n t , i f we could, please, t o the p l a t 

of east/west i n the Gavilan. I b e l i e v e i t i s — 

A I s t h a t the o r i e n t a t i o n — 

Q — behind Tab A. 

A — the o r i e n t a t i o n p l a t ? 

Q Yes, and could you t e l l me, please, which 

w e l l s i n the West Puerto Chiquito Mancos Pool are completed 

only i n the A and B Zones? 

A Well, s t a r t i n g a t the n o r t h , the L-27 i n 

Section 27 of 26 North, Range 1 West i s completed — my i n 

t e r p r e t a t i o n i t i s producing p r i m a r i l y from the B Zone. 

Coming down t o the C-2 i n Section 2 i n 25 

North, Range 1 West, i s p r i n c i p a l l y a B Zone producer. 

Q I'm s o r r y , i s t h a t completed j u s t i n the 

B? 

A I b e l i e v e i t has A, B, and C Zones open 

but the — the A and B Zones are the only ones productive 

r i g h t now. 

Q Okay. 

A The 0-33 i n Section 33 has a l l three 

zones open. 

Q I'm s o r r y , l e t me j u s t go a l i t t l e b i t 

slower. I missed which w e l l we're t a l k i n g about. 
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A The 0-33. And I f e e l t h a t production 

from t h a t — from t h a t w e l l i s coming from a l l three zones. 

Q I do not — I'm j u s t not able — 

A Okay, t h a t ' s Section 33, Township 2 6 

North, Range 1 West. 

Q Okay, there's a — 

A There's a l i t t l e dot down the r e . 

Q — w e l l spot almost r i g h t on the s e c t i o n 

l i n e ? 

A Yes, but i t ' s — 

Q I s t h a t t h a t w e l l ? 

A — m i s - p l o t t e d , I b e l i e v e . 

Q But anyway, you bel i e v e t h a t ' s open i n 

the A, B, and C, but you b e l i e v e i t produces p r i m a r i l y from 

A I t h i n k — I t h i n k production from i t 

comes from a l l three zones. 

Q Okay. A l l r i g h t , s i r . 

A I b e l i e v e t h a t ' s about the size of i t . 

The w e l l s on the west side are completed i n a l l three zones. 

Other w e l l s are p r i n c i p a l l y C Zone producers. 

Q Okay, now, as I understand i t , the L-27 

Well i s only A and B and the 0-33 and the C-2 Wells are com

p l e t e d i n a l l three — 

A Yes. 
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Q — i s t h a t a c o r r e c t statement? 

A Yes. I t h i n k very l i t t l e production i s 

coming out of the C Zone i n the C-2 and I j u s t don't have a 

f e e l f o r the p r o p o r t i o n i n 0-33, but there's some production 

from both the C and the B and, perhaps, the A. 

Q Okay. How — can you give me some rough 

i n d i c a t i o n of how good each of those w e l l s are? 

A Well, yes, s i r . The L-27 has produced 

about 1 . 5 - m i l l i o n b a r r e l s of o i l . 

Q When was i t d r i l l e d , please, excuse me 

f o r i n t e r r u p t i n g . 

A I'd have t o look i t up again. I be l i e v e 

i t was '68 or '69. I t ' s one of the w e l l s i n the e x h i b i t s . 

Q And what's the c u r r e n t r a t e on t h a t w e l l , 

i f you know? 

A About 150 b a r r e l s a day. 

Q A l l r i g h t , s i r , how about the 0-33? Do 

you have t h a t same s o r t of information? 

A I b e l i e v e i t ' s produced about 250,000 

b a r r e l s of o i l ; c u r r e n t production about 20 to 30 b a r r e l s a 

day. 

Q And do you know about when t h a t w e l l was 

completed? 

A I was lo o k i n g a t t h a t graph j u s t a l i t t l e 

e a r l i e r . Seems t o me i t was '66. 
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Q A l l r i g h t , s i r , and l e t ' s switch down to 

the C-2, i f you would. 

A I b e l i e v e i t was completed around 1965 or 

'66. Let's see, the cumulative on the C-2 i s 245,000 bar

r e l s and i t s production runs about 20 b a r r e l s a day f o l l o w 

ing a r a p i d d e c l i n e l a s t year. 

Q Okay. Thank you, s i r . I was unclear 

t h i s morning, Mr. Greer, what you were i n d i c a t i n g about the 

— your expectations of p r o d u c t i v i t y i n the A and B when you 

said t h a t most of the w e l l s i n West Puerto Chiqu i t o were 

completed i n the C Zone only . 

Could you run back over t h a t f o r me, 

please? 

A Yes, we're t a l k i n g about the older w e l l s , 

the w e l l s t h a t we produced about, oh, seems t o me around 6-

o r - 7 - m i l l i o n b a r r e l s of o i l from. 

You want me t o name the wells? 

Q No, t h a t ' s a l l r i g h t , j u s t i n d i c a t e t o me 

g e n e r a l l y your expectation of the A and B i n t h i s area, 

please. 

A Oh, the expectations of the A and B i n 

t h i s , say, Township 25 North, 1 West, i s t h a t your question? 

Q Yes. 

A Mr. Chairman, we always hope f o r the 

best, you know. I would hope t h a t they have good p r o d u c t i v -
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i t i e s , and our plan , as I i n d i c a t e d e a r l i e r , was when we 

s t a r t on our gas c y c l i n g o p e r a t i o n , t o open up the A and B 

zones and we have, I b e l i e v e , approval from our p a r t i c i p a n t s 

t o work over e i t h e r two or t h r e e , perhaps f o u r , w e l l s i n the 

A and B Zones t o commence t h a t p a r t of the d e p l e t i o n pro

cess . 

The t h i n g we don't know now i s how much 

o i l has been drained from the A and B Zones t o the Gavilan 

area and whether we w i l l f i n d these w e l l s t o s t i l l have good 

p r o d u c t i v i t i e s or i f we're going t o f i n d t h a t the o i l has 

already moved out. 

Our hope i s t h a t i t hasn't moved out but 

i t ' s a p o s s i b i l i t y . 

Q Am I c o r r e c t , Mr. Greer, t h a t several 

years ago you were not completing i n the A and B because you 

d i d not b e l i e v e i t was productive of o i l ? 

A Well, we've always had our plan to open 

up the A and B Zones i n 25 North, 1 West, when we reached 

the c y c l i n g phase. 

Q When d i d you formulate those plans, s i r ? 

A Oh, about — our i n i t i a l plans were i n 

about 19 70. 

Q And I had reference t o a hearing before 

the Commission i n 1966 i n which I b e l i e v e you i n d i c a t e d t h a t 

the A and B Zones were not o i l productive i n the West Puerto 
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Ch i q u i t o . Do you r e c a l l t h a t , s i r ? 

A I n 1966? I n 1966 we had completed a l l 

the w e l l s a t t h a t time i n the C Zone and I bel i e v e t h a t one 

t h a t I j u s t mentioned t o you, the L-27 completed i n the B 

Zone, I b e l i e v e , i t was '68 or "69, we can look i t up here 

and see j u s t when t h a t was. 

Q I f I may, Mr. Greer, j u s t t o make sure I 

understood your answer, lo o k i n g a t Tab J, the schematic f o r 

1982, t h a t we looked a t a few moments ago. 

A Okay, s i r . 

Q Do I understand t h a t you do not have 

measured A and B Zone pressures i n the West Puerto Chiquito? 

A That's r i g h t . This i s estimate of what 

they probably were. 

Q That's 1982. Would the answer be the 

same i n 1986, t h a t you do not have pressure measurements? 

A The w e l l s i n the south p a r t of the u n i t 

are the ones I j u s t mentioned t h a t we're — we have appro

v a l s from our p a r t i c i p a n t s t o open up those zones and t e s t 

them and we have the f r a c tanks on one l o c a t i o n and I be

l i e v e archaeologic clearance on another one, and I would 

judge i t ' s s t i l l going t o be several months before we get 

those t e s t s completed. 

Q So you do not have t h a t pressure data a t 

t h i s time. 



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 

154 

A No, s i r . 

Q Okay. Turn t o , i f you would, please, 

s i r , t u r n t o the page behind those schematics. I t ' s a brown 

sheet. We're s t i l l i n J. 

A Yes, s i r . 

Q The bottom l i n e i s labeled estimate older 

u n i t w e l l s "C" Zone. 

A Yes, s i r . 

Q What's the source of t h a t estimate, t h a t 

data? 

A The s o l i d l i n e i s measured i n f o r m a t i o n . 

The dashed l i n e i s a c o n t i n u a t i o n of t h a t . The pressure 

would be the same i f t h a t i s l e v e l , i f i t not had dropped 

any. I f the o i l l e v e l had not dropped down s t r u c t u r e , the 

pressure i n the gas cap had been maintained a t approximately 

the same and t h a t drop i n pressure represents about, oh, 100 

pounds, i t would be about 300 f e e t of drop i n the f l u i d 

l e v e l down the s t r u c t u r e . 

That's j u s t a guesstimate on my p a r t but 

i t ' s probably reasonable. 

Q Okay. Nomenclature ex p l a n a t i o n , please. 

The estimate of u n d r i l l e d south u n i t A and B? 

A Yes, s i r . 

Q What i s south? 

A That's the south p a r t i n Township 25 
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North, Range 1 West, o f f s e t t i n g the south p a r t of Gavilan. 

Q And you have, since t h a t l i n e i s a l l 

dashed, you have no a c t u a l data on t h a t , i s t h a t c o r r e c t ? 

A No, s i r . 

Q That's "no, s i r " you don't have i t , not 

"no, s i r , you're wrong. 

A No, s i r , I don't have the data. 

Q Thank you. 

A Well, l e t ' s see, Mr. Chairman, I might 

q u a l i f y t h a t a l i t t l e b i t . On the west p a r t of the south 

township we have pressures i n the B-32 and B-29 and those 

w e l l s p r e t t y w e l l are i n t h a t area 

Q Okay, i f we could look a t t h a t f o r a mo

ment, the estimate of older u n i t C Zone w e l l s , at January of 

'86, or so, t h a t pressure appears t o be about 1500, a l i t t l e 

under tha t ? 

A Yes, s i r , t h a t ' s what I would estimate. 

Q And i t s t a r t e d out a t about 1900 pounds, 

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

A Yes, s i r . 

Q Okay, t h a t ' s about a 40 0+ pound drop. 

Once again I'm having t r o u b l e — I'm not sure t h a t I'm hav

ing t r o u b l e , but I'm having t r o u b l e understanding, because 

t h a t appears t o be a l a r g e r pressure drop than i s r e f l e c t e d 

between the schematics f o r v i r g i n c o n d i t i o n s i n the f a l l of 
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'86, i s n ' t i t ? 

A Well, I show on your righthand schematic 

the C Zone, I'm e s t i m a t i n g 1400 and 1450 pounds. I b e l i e v e 

t h i s shows about 14 — are you looking a t 1-1-86 or 1-1-87? 

A Well, as long as we're l o o k i n g , I was 

looking a t the wrong place. 

Let's look back a t what would be 1-1-82, 

i f you can t e l l me about where t h a t i s and about what t h a t 

estimate would show t h a t pressure t o be? 

A Okay, 1-1-82 would be a l i t t l e ahead of 

1-1-83 on the sketch here. 

Q Yes, s i r . 

A Just about the p o i n t where the shading 

meets, comes t o a p o i n t , and r i g h t i n there would be about 

— about 1500 pounds. 

Q And comparing t h a t w i t h the schematic, 

the schematic i s showing 1650 t o 1750. 

A Well, I b e l i e v e I have on the second l i n e 

the 200-to-300 pounds. That would be, maybe, 1500 pounds t o 

1550, and then the pressure drop, which I made an estimate 

of t h e r e , of about 100 pounds would then b r i n g the C Zone 

pressure up t o 1650 t o 1750 over i n the Gavilan area. 

Q Which, as I understand i t , would be 

considerably above the l i n e shown on the brown sheet? 

A A l i t t l e b i t higher, yes, s i r . 
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Q Okay, I'm l o o k i n g , Mr. Greer, a t Tab O, 

the f i r s t orange sheet. 

A Okay. 

Q A p l o t of cumulative production versus 

r e s e r v o i r pressure f o r 29 and 32. 

A Are you under Section 0? 

Q Yes, the f i r s t orange sheet. I t ' s four 

or f i v e sheets back. 

A Okay. 

Q A p l o t of cumulative production versus 

pressure. 

Could you t e l l me what zones those pres

sures represent? 

A Well, i t ' s a combination of the A, B, and 

C Zones; j u s t l i k e i n Gavilan, those w e l l s are completed 

w i t h a l l three zones open. Which i s a predominant zone, i f 

there i s one, we don't know. 

Q And the pressures, looking a t the schema

t i c s t h a t we were looking at a few minutes ago, the pres

sures between those zones may be the same. You showed a 

d i f f e r e n c e i n pressure. 

A I t h i n k i t ' s p o s s i b l e , yes, s i r . 

Q A l l r i g h t , s i r . Looking a t the next 

page, which i s also open, Gavilan Mancos Pool, pressure ver

sus time, voidage versus time? 
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A Yes, s i r . 

Q Once again t h a t ' s a l l A, B, and C, i s 

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

A Yes, s i r . 

Q And as I r e c a l l your testimony t h i s mor

ning, Mr. Greer, you i n d i c a t e d , I t h i n k , t h a t i n your opin

ion the A, B, and C Zones were — what you s a i d , I b e l i e v e , 

was s t r a t i f i e d away from a w e l l b o r e , t h a t they might be con

nected a t wellbores by f r a c jobs, i s t h a t c o r r e c t ? 

A Yes, s i r , I be l i e v e t h a t ' s e n t i r e l y pos

s i b l e . 

Q A l l r i g h t , l e t ' s f l i p i f we could behind 

Tab P, as i n Paul, the second page of t h a t e x h i b i t , we d i s 

cussed e a r l i e r the zones i n which you b e l i e v e a t t h i s time 

you have A and B pr o d u c t i o n , and you named the L-27, 0-33, 

and C-2 w e l l s , I b e l i e v e . 

A Yes, s i r . 

Q You have drawn the — colored the A and B 

i n t h i s brown c o l o r covering a good deal of the West Puerto 

Chiqui t o Pool. I was wondering i f you have other data 

a v a i l a b l e t o you which i n d i c a t e d t o you t h a t the A and B 

would be productive as you've drawn i t here? 

A Oh, t h i s — t h i s j u s t shows the satura

t i o n s . I've not even attempted t o put on here the p r o d u c t i 

v i t i e s . This j u s t shows the area where I t h i n k o i l i s being 
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produced out of the A and B Zone and displaced by gas the 

y ellow c o l o r i n g , and u n f o r t u n a t e l y , the L-27 doesn't show on 

t h i s p l a t , but you can see the — the curvature of the — of 

the yellow zone p o i n t i n g t o the upper l e f t j u s t above Sec

t i o n 34, where I assume t h a t i t ' s g e t t i n g closer t o the L-

27. 

Q Okay. I d i d n ' t understand t h a t . I f you 

could s t a t e f o r me again what the brown c o l o r a t i o n repre

sents . 

A The brown c o l o r a t i o n represents my i n t e r 

p r e t a t i o n of the areas i n the A and B Zones t h a t would be 

o i l s a t u r a t e d . I t has not y e t been invaded by the gas i n 

j e c t i o n , 

and B? 

I s there gas i n j e c t i o n o c c u r r i n g i n the A 

A 

Q 

A 

Q 

A 

Yes, s i r . 

I n which w e l l ? 

The B-18. 

I s t h a t r e f l e c t e d on t h i s map? 

Well, I don't know whether I r e f l e c t e d i t 

anywhere, but i t — gas i n j e c t i o n i n the B-18 goes to a l l 

three zones. 

Q Have you been able t o determine how much 

of the gas you i n j e c t i n t o the B-18 Well i s taken by the A, 

B, and C Zones i n d i v i d u a l l y ? 
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A No, s i r , we gave an awful l o t of thought 

t o t h a t e a r l y on when we s t a r t e d the pressure maintenance, 

and whaat we concluded was t h a t the gas would go where i t 

needed t o go. I f we p u l l o i l out of the C Zone, the gas 

w i l l go i n t o the C Zone and hold pressure there. 

I f , on the other hand, we slow down 

production i n the C Zone and take o i l out of the B Zone, 

then the pressure w i l l b u i l d up i n the B Zone and go t o 

and the C Zone and then t o the A Zone, where i t needs t o go. 

So I f e l t p r e t t y comfortable w i t h having 

a l l three zones open i n t h a t i n j e c t i o n w e l l . 

Q Okay, and once again t e l l me, please, the 

basis of your i n t e r p r e t a t i o n of where t h a t brown c o l o r a t i o n 

i s shown. I am c o r r e c t , am I not, t h a t the C-2, the 0-3 3, 

and the L-27 are the only w e l l s i n which you have A and B 

production open, i s t h a t c o r r e c t ? 

A Yes, s i r , and because of t h a t I have — I 

have estimated t h a t we've only p u l l e d o i l out of the A and B 

Zone about l i k e i s shown by the yellow c o l o r i n g . 

Q Thank you, s i r . Looking, s i r , I am s t i l l 

behind Tab P and I am lo o k i n g at the — I b e l i e v e i t i s the 

f o u r t h blue sheet, i t i s a production h i s t o r y graph on the 

L-27 Well. 

A Yes, s i r . 

Q F i r s t of a l l , once again l e t me confirm. 
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you do not have pressure data on these w e l l s , i s t h a t cor

r e c t ? 

A Current pressure data? 

Q Yes, s i r . 

A No, s i r . 

Q What i n f o r m a t i o n do you have which i n d i 

cates t o you t h a t the r a p i d increase i n GOR r e f l e c t e d on 

t h a t e x h i b i t i s not gas breakthrough from the i n j e c t i o n or 

do you b e l i e v e i t i s gas breakthrough? 

A The p r i n c i p a l reason i s one t h a t I men

ti o n e d t h i s morning, the p r o d u c t i v i t y of the w e l l has drop

ped o f f . We've had breakthrough i n the other w e l l s and pro

d u c t i v i t y of the w e l l s d i d n ' t drop o f f so much. We had t o 

choke them back i n order f o r the production t o drop. 

This w e l l i s — t h a t acted d i f f e r e n t l y . 

I t s p r o d u c t i v i t y j u s t went. 

Q And t h i s w e l l , as I r e c a l l , i s not com

pl e t e d i n the C Zone, i s t h a t c o r r e c t ? 

A I t h i n k a l l the production i s coming from 

p r i m a r i l y the B Zone, maybe a l i t t l e b i t from the A. 

Q I t ' s not open i n the C Zone, i s t h a t cor

r e c t ? 

A Yes, s i r , i t ' s open, as I i n d i c a t e d t h i s 

morning. We t r i e d t o f r a c i t and i t j u s t d i d n ' t f r a c . 

Q And the other w e l l s i n which you have 
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seen a continued production from gas breakthrough have been 

open i n the C and you b e l i e v e t h a t you are g e t t i n g c o n t r i b u 

t i o n from the C i n those w e l l s , i s t h a t c o r r e c t ? 

A The ones t h a t we've i d e n t i f i e d as C Zone 

w e l l s , yes, s i r . 

Q Looking — I am s t i l l behind Tab P and 

I'm l o o k i n g a t the f i r s t orange sheet, which i s a r a t e graph 

on the C-2 Well. 

A Okay. 

Q I don't know whether I d i d n ' t understand 

or wasn't l i s t e n i n g c a r e f u l l y enough t h i s morning, w i l l you 

e x p l a i n t o me again the d i f f e r e n t — why the de c l i n e r a t e 

changed t o 3-1/2 percent from something l i k e one percent 

previously? What event, i n your o p i n i o n , caused tha t ? 

A I t ' s my f e e l i n g t h a t t h a t ' s where we r e 

duced our gas i n j e c t i o n when the p r i c e of gas went up. 

I t ' s r e a l l y k i n d of amazing t o see t h a t 

from an i n j e c t i o n w e l l several miles away. 

Q And once again you do not have any 

c u r r e n t pressure data on t h a t w e l l , i s t h a t c o r r e c t ? 

A No, s i r . 

Q I apologize f o r the delay, Mr. Greer. 

I'm l o o k i n g behind Tab S and I'm looking a t the f i r s t blue 

sheet. 

A Yes, s i r , I have i t . 
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Q The h o r i z o n t a l scale on t h a t Log (Delta 

T) . 

A Yes, s i r . 

Q What k i n d of a time period are we t a l k i n g 

about on t h a t ? What i s the time u n i t t h a t we're dealing 

w i t h when t h i s was done? Minutes, hours, days, weeks? 

A I b e l i e v e t h i s p l o t , l e t me t h i n k j u s t a 

minute, i s — w e l l , I'd have t o look the t e s t up. I t might 

have been i n hours. That would be 100 hours out t o a Delta 

T of 2. I t might have been 100 hours and I say t h a t would 

be a l o g Delta T of 2 would be 100 hours, and t h a t might be 

what t h a t i s , but I would have t o get the — the survey i t 

s e l f t o confirm t h a t , and, you know, we could check w i t h our 

o f f i c e and get i t i f t h a t ' s a m a t e r i a l f a c t o r . 

Q We would l i k e t o know and the same i n f o r 

mation on the orange and pink sheets t h a t f o l l o w t h a t , they 

show — they a l l show the log Delta T h o r i z o n t a l axis and 

we'd j u s t l i k e t o know what — what t h a t time was. 

On any of the three w e l l s r e f l e c t e d on 

those three sheets, blue, orange, and pink, d i d you do Hor

ner p l o t s ? 

A No, s i r . A Horner p l o t wouldn't be on 

any help here. A Horner p l o t , of course, i s u s e f u l i f a 

w e l l has been shut i n and produced a sho r t time and then 

shut i n again. These w e l l s have been produced f o r such a 
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from (not c l e a r l y understood.) 

Q I am looking now, s i r , I am s t i l l behind 

Tab S, and I've got two yellow sheets, one e n t i t l e d G r a v i t y 

Drainage from Ti g h t Blocks. I t has a couple of short 

paragraphs and then there's a graph below t h a t . 

A Yes, yes, I bel i e v e I'm w i t h you. 

Q The f i r s t yellow sheet i s a sheet 

e n t i t l e d G r a v i t y Drainage from T i g h t Blocks. 

A Yes, s i r . 

Q Could you t e l l me what you mean when you 

use the phrase " t i g h t blocks"? 

A Yes, s i r . The i n i t i a l t e s t s t h a t we 

made, both bui l d - u p t e s t s and drawdown t e s t s , showed t h a t 

the only k i n d of r e s e r v o i r geometry t h a t can s a t i s f y those 

— the i n f o r m a t i o n t h a t we developed, i s a series or a 

combination of l i t t l e r e s e r v o i r s w i t h a common pressure a t 

the boundary, and by l i t t l e r e s e r v o i r s I mean l i k e 20, 40, 

100 acres, something l i k e t h a t . 

A w e l l d r i l l e d i n one of those, and I 

c a l l them t i g h t blocks, t h e i r t r a n s m i s s i b i l i t y would run 

from, oh, .01 Darcy f e e t t o , perhaps, 0.2 Darcy f e e t , and 

those t r a n s m i s s i b i l i t i e s are t i g h t compared t o the o v e r a l l 

high capacity system, the o v e r a l l system of about 6 t o 10 

Darcy f e e t . 
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Q Do you have an o p i n i o n on the nature of 

what t r a n s m i s s i b i l i t y there i s i n those t i g h t blocks, the 

A Yes, s i r , t h a t ' s what we measured w i t h 

pressure b u i l d - u p and pressure drawdown. 

They're very t y p i c a l curves. You can use 

any method you want t o t o analyze them and the end r e s u l t i s 

t h a t they're small r e s e r v o i r s w i t h constant pressure a t the 

boundary and the constant pressure i s a high pressure, a 

high capacity f r a c t u r e system. 

Q Mr. Greer, could you give me some i n d i c a 

t i o n of the rock c h a r a c t e r i s t i c s you would expect t o encoun

t e r w i t h i n one of these t i g h t blocks? 

A Yes, s i r . The c h a r a c t e r i s t i c s , I t h i n k , 

are simply f r a c t u r e d shale, where the f r a c t u r e s are t i g h t e r 

and c l o s e r together than a high capacity f r a c t u r e system. 

Q Mr. Greer, i n your study of e i t h e r of 

these two areas, have you done any studies of rock compres

s i b i l i t y ? 

A Yes, s i r . 

Q You have? 

A Yes, s i r . 

Q Could you i n d i c a t e t o me what you've done 

and which w e l l s you've done such studies on ? 

A The rock c o m p r e s s i b i l i t y was of extreme 

importance i n a n a l y z i n g the f i r s t 1965 i n t e r f e r e n c e t e s t . At 
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t h a t time the o i l was under-saturated and under-saturated 

o i l has a c o m p r e s s i b i l i t y on the order of 10 t o 12 times 10 

to the -6. 

C o m p r e s s i b i l i t i e s of the forma t i o n , from 

what I could get from l i t e r a t u r e , might run i n the order of 

6 times 10 t o the -6, t o perhaps, up t o around, oh, 10 or 

15. 

I f the c o m p r e s s i b i l i t y of the shale was 

s i g n i f i c a n t l y higher, then i t would m a t e r i a l l y a f f e c t the 

c a l c u l a t i o n . I made the c a l c u l a t i o n s and presented them t o 

t h i s Commission i n 1966, I b e l i e v e i t was, and I based my 

i n t e r p r e t a t i o n s on two rock c o m p r e s s i b i l i t i e s . 

One was i n the low range, which would 

give a t o t a l system c o m p r e s s i b i l i t y , I t h i n k , of around 15 

or 20 times 10 t o the -6, and then w i t h a higher rock com

p r e s s i b i l i t y maybe up t o 50. 

With the lower rock c o m p r e s s i b i l i t i e s o i l 

i n place c a l c u l a t e d t o be somewhere i n the range of 2000, 

2500 b a r r e l s an acre. 

I f the rock c o m p r e s s i b i l i t y had been 

higher, and I'm r e c a l l i n g from memory now, but I t h i n k t h a t 

the high f i g u r e I used was around 20 or 25, then the o i l i n 

place would only have been l i k e 1000 b a r r e l s a day. A c t u a l 

l y I was hopeful t h a t the rock c o m p r e s s i b i l i t y was on the 

low side because otherwise we c e r t a i n l y would not have much 
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o i l i n place. 

Then i n 1968 when we ran another i n t e r 

ference t e s t , the o i l was then saturated. Saturated o i l has 

a c o m p r e s s i b i l i t y on the order of 275 t o 300 times 10 to the 

-6. So i t was l i k e 10 t o 20 times the c o m p r e s s i b i l i t y of 

the rock. This meant then t h a t the rock c o m p r e s s i b i l i t y had 

very l i t t l e e f f e c t , you could p r a c t i c a l l y ignore i t , w i t h 

c a l c u l a t i o n s where the o i l was s a t u r a t e d . 

The r e s u l t s were about the same. I came 

up w i t h about 1800 b a r r e l s per acre, as I r e c a l l , when we 

had e l i m i n a t e d the i n d e f i n i t e value of the rock compress

i b i l i t y . This meant t o me t h a t then f o r the f i r s t a n a lysis 

t o compare w i t h the second a n a l y s i s , t h a t the rock com

p r e s s i b i l i t y would be on the order o f , I t h i n k 10 to 12 t o 

maybe 15 times 10 t o the -6. 

That, I t h i n k , i s the best check we have 

on rock c o m p r e s s i b i l i t y . 

Q Okay, I understood from '66 your e s t i 

mates were 15 t o 20 times 10 t o the -6 and 50 times 10 t o 

the -6 and a t the 50 times 10 t o the -6 you were e s t i m a t i n g 

about 1000 b a r r e l s an acre, i s t h a t about i t ? 

A Just the 50 times 10 t o the -6 I b e l i e v e 

was the t o t a l system c o m p r e s s i b i l i t i e s . That included the 

— the c o m p r e s s i b i l i t i e s of o i l and c o m p r e s s i b i l i t y of the 

rock, c o m p r e s s i b i l i t y of the connate water, and a l l t h a t . 
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Q Okay. 

A And again I'm c a l l l i n g t h i s from memory. 

I'd have t o d i g out the f i g u r e s but i t ' s something i n t h a t 

order. 

Q Okay, do you r e c a l l how you a r r i v e d a t 

t h a t range of values? Did you core a we l l ? 

A No, I j u s t t r i e d t o cover what I thought 

was the w a t e r f r o n t . From the l i t e r a t u r e I would estimate 

t h a t the c o m p r e s s i b i l i t y might be somewhere i n t h a t range of 

6 times 10 t o the -6 t o maybe as high as 25, and so when 

presenting my i n f o r m a t i o n t o t h i s Commission, I used both 

the high and the low f i g u r e s so t h a t the Commission would — 

would know w i t h the ranges t h a t I was es t i m a t i n g a t t h a t 

time. 

Q And t h a t was an engineering estimate 

r a t h e r than a measurement. 

A Oh, yes, s i r . 

MR. PEARCE: A l l we have, Mr. 

Chairman. Thank you, Mr. Greer, we appreciate i t . 

MR. LEMAY: Thank you, Mr. 

Pearce. 

Are there any other questions 

of Mr. Greer? 

Mr. K e l l a h i n . 
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CROSS EXAMINATION 

BY MR. KELLAHIN: 

Q Mr. Greer, when we t a l k or you describe 

f o r us a gas cap expansion d r i v e r e s e r v o i r , would you give 

us a summary d e f i n i t i o n of what t h a t type of r e s e r v o i r i s 

and how i t acts? 

A Gas cap expansion can, of course, occur 

w i t h — w i t h d i f f e r e n t types of — other types of d r i v e , can 

be i n c o n j u n c t i o n w i t h a water d r i v e , can be i n co n j u n c t i o n 

w i t h a formation t h a t ' s p r i m a r i l y a s o l u t i o n gas d r i v e , i f 

the formation i s such t h a t gas can migrate t o the secondary 

gas cap, and i f there's an i n i t i a l gas cap i t can act j u s t 

l i k e a pressure maintenance p r o j e c t . 

Q I f I understand c o r r e c t l y — 

MR. LOPEZ: Excuse me, Mr. 

Chairman. Just a matter of procedure. I'm curious as t o 

whether Mr. K e l l a h i n i s crossing or r e d i r e c t i n g the witness 

t o determine f u t u r e procedure i n these proceedings we know 

whether we're going t o recross. I f he i s crossing, I t h i n k 

t h a t i t ' s only appropriate t h a t the members of the same team 

proceed i n advance. 

MR. LEMAY; I understand. I t ' s 

c e r t a i n l y going t o be chalked up on h i s time, t o h i s side. 

MR. KELLAHIN: Mr. Chairman. 

MR LEMAY: You needn't address 
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i t , Mr. K e l l a h i n , j u s t — 

MR. KELLAHIN: For c l a r i f i c a 

t i o n , I represent three d i s t i n c t companies separate and a-

p a r t from Mr. Greer. I consider t h i s cross examination time 

chargeable as p a r t o f the time of the a p p l i c a n t s . I t may 

lead t o some f u r t h e r cross examination by the opponents. I 

c e r t a i n l y don't know, but I t h i n k I'm e n t i t l e d t o exhaust my 

r i g h t s of cross examination. 

MR. LEMAY: Is t h a t p a r t of the 

ground rules? I s t h a t acceptable, Mr. Lopez? 

MR. LOPEZ: (Not understood.) 

MR. PEARCE: I f I could r i s e 

and get i n t o the middle of t h i s , Mr. Chairman. I t does ap

pear t o me t h a t we have two camps involved i n t h i s t h i n g . I 

don't t h i n k i t i s appropriate f o r e i t h e r than camp or ours 

t o take what i s i n e f f e c t examination by a f r i e n d l y a ttorney 

and c a l l h a l f of i t d i r e c t and h a l f of i t cross and I would 

j u s t l i k e t o recommend t h a t i n the f u t u r e i f two attorneys 

from the same side want t o question a witness who has been 

d i r e c t e d , t h a t he do so before the other side begins cross, 

I t h i n k i t w i l l f a c i l i t a t e the process. They can come back 

and obviously r e d i r e c t i f they t h i n k t h a t ' s a p p r o p r i a t e . 

MR. LEMAY: Is there any prob

lem w i t h t h a t , gentlemen? 

MR. KELLAHIN: I c e r t a i n l y 
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don't mind. 

MR. LEMAY: We should have 

f r i e n d l y a ttorneys do the d i r e c t and u n f r i e n d l y attorneys do 

the cross examination. 

Q Mr. Greer, I am t o l d I am f r i e n d l y . Am I 

c o r r e c t i n understanding t h a t i f you have a r e s e r v o i r t h a t 

produces p r i n c i p a l l y by a secondary gas cap expansion, what 

t h a t means t o a layman i s as the o i l i s withdrawn from the 

r e s e r v o i r , the r e s e r v o i r mechanics are such t h a t gas w i l l 

migrate t o the top of t h a t f o r m a t i o n ; not being produced i n 

i t i a l l y , i t w i l l t h e r e f o r e be captured a t the top of the r e 

s e r v o i r and expand as f u r t h e r o i l i s withdrawn, p r o v i d i n g a 

d r i v e mechanism by which a d d i t i o n a l o i l i s recovered? 

A Yes, s i r , and i t o r d i n a r i l y takes the 

help of the operators i n c o n t r o l l i n g the w e l l s i n order t o 

take advantage of maintaining the pressure and a l l the good 

things t h a t come w i t h t h a t , lower v i s c o s i t y , and such. 

Q I n order t o take advantage of t h a t type 

of r e s e r v o i r , am I c o r r e c t i n understanding t h a t the opera

t o r s would want t o look a t the gas withdrawal rates per bar

r e l of o i l so t h a t they keep t h a t r a t e of withdrawal at a 

p o i n t t h a t you engineers c a l l the s o l u t i o n g a s / o i l r a t i o ? 

A Well, as low a r a t i o as i s p r a c t i c a b l e . 

Q What would the s o l u t i o n g a s / o i l r a t i o 

mean? What does t h a t term mean? 
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A That's the amount of o i l t h a t ' s dissolved 

— or amount of gas t h a t ' s d i s s o l v e d i n the o i l and o r d i n a r 

i l y considered a t the time of the discovery or a t the bubble 

p o i n t . 

Q Applying t h a t type of r e s e r v o i r to the 

f a c t s i t u a t i o n s of the Mancos r e s e r v o i r , now when I say Man

cos r e s e r v o i r , I am c o l l e c t i v e l y meaning both the Gavilan 

area and the West Puerto C h i q u i t o area. I n applying t h a t 

concept or t h a t r e s e r v o i r d r i v e mechanism t o the Mancos r e 

s e r v o i r , i f we produce a t a top allowable of 702 b a r r e l s a 

day on 320-acre spacing, w i t h a statewide 2000-to-l g a s / o i l 

r a t i o , are we producing t h a t r e s e r v o i r above or below the 

s o l u t i o n g a s / o i l r a t i o ? 

A Well the s o l u t i o n g a s / o i l r a t i o , we've 

had some arguments about i t , but i t ' s somewhere i n the range 

of 500 t o 6-or-700 cubic f e e t a b a r r e l . 

A l i m i t i n g g a s / o i l r a t i o of 2000-to-l 

would be four or f i v e times — three t o f i v e times the s o l u 

t i o n r a t i o . 

Q I f we were going t o t i e t o the l i m i t i n g 

g a s / o i l r a t i o i n t h a t type of r e s e r v o i r t o the s o l u t i o n 

g a s / o i l r a t i o , i s t h a t approximately what the Commission d i d 

i n the August hearing? 

A Yes, s i r . 

Q What data and evidence have you examined 
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t h a t has caused you t o conclude t h a t t h i s r e s e r v o i r , the 

Mancos r e s e r v o i r , i s i n f a c t not a gas cap expansion d r i v e 

r e s e r v o i r ? 

A Well, on the Canada O j i t o s side we have 

i n j e c t e d gas and i n e f f e c t have caused a gas cap the r e . 

I n Gavilan there was i n i t i a l l y high 

g a s / o i l r a t i o w e l l s . We don't know whether there's a gas 

cap there or not; there might have been. There i s enough 

p e r m e a b i l i t y , I t h i n k , f o r gas to migrate t o the top of the 

Gavilan Nose, t o migrate up-dip on West Puerto C h i q u i t o , but 

to take advantage of t h a t , as we discussed e a r l i e r , you have 

t o c o n t r o l the w e l l s and the production and take o i l from 

the low g a s / o i l r a t i o l e v e l . 

Q You have concluded t h a t the primary d r i v e 

mechanism i n the Mancos area i s a s o l u t i o n gas d r i v e mechan

ism? 

A Well, I f e e l i t ' s a combination s o l u t i o n 

gas d r i v e and g r a v i t y drainage. The amount of whichever one 

i s predominant depends on how f a s t or how — what the r a t e 

of withdrawal i s from the r e s e r v o i r . 

Q Would you describe f o r a layman what a 

s o l u t i o n gas d r i v e r e s e r v o i r i s , Mr. Greer? 

A Yes, s i r . The — as o i l i s produced and 

the pressure drops, gas comes out of s o l u t i o n and expands 

and helps d r i v e the o i l t o the wellbore and as the pressure 
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drops and the g a s / o i l r a t i o increases, the pressure drops 

f a s t e r , and i t ' s a v i c i o u s cycle i n which — and i s a very 

i n e f f i c i e n t mechanism, the l e a s t e f f i c i e n t , I guess, we have 

of producing a r e s e r v o i r . 

Q I n terms of recovering a percentage of 

the o r i g i n a l o i l i n place, then, a s o l u t i o n gas d r i v e reser

v o i r would be the l e a s t e f f e c t i v e type r e s e r v o i r ? 

A Yes, s i r . 

Q I s production i n t h a t type of r e s e r v o i r 

s e n s i t i v e t o the r a t e a t which you produce t h a t r e s e r v o i r ? 

A Well, i t i s only t o the extent t h a t grav

i t y drainage i s p o s s i b l e . I f there's no g r a v i t y drainage 

p o s s i b l e , then i t i s not s e n s i t i v e t o r a t e . 

Q You've i n d i c a t e d i n your opinion the Man

cos r e s e r v o i r has a s i g n i f i c a n t o p p o r t u n i t y f o r a g r a v i t y 

d r i v e mechanism? 

A Yes, s i r . 

Q What i s the approximate average of the 

s t r u c t u r a l d i p f o r the Mancos r e s e r v o i r ? 

A Where we've experienced g r a v i t y drainage 

i n West Puerto C h i q u i t o , the dips amount from 200 to 400 

f e e t per mile i n the o i l zone. 

I n Gavilan the dips run from approximate

l y 50 t o 100 f e e t , adequate d i p f o r g r a v i t y drainage. 

Q Do you have an o p i n i o n , s i r , as t o 
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whether t h a t r a t e of d i p i n the s t r u c t u r e , both i n the Gavi

lan area and the West Puerto Chiquito area i s a s u f f i c i e n t 

enough d i p t o allow a g r a v i t y drainage mechanism t o c o n t r i 

bute t o i n c r e a s i n g u l t i m a t e recovery over t h a t t h a t you 

would see w i t h a s o l u t i o n gas d r i v e r e s e r v o i r alone? 

A Yes, s i r . With the high t r a n s m i s s i b i l i t y 

t h a t we have, i t ' s p o s s i b l e . 

I f the t r a n s m i s s i b i l i t y were not t h a t 

h i g h , then the dips would be too low to permit g r a v i t y 

drainage, but i n a combination, the high t r a n s m i s s i b i l i t y . a 

number of 10 Darcy f e e t , and g r e a t e r , then those dips are 

enough t o permit g r a v i t y — some g r a v i t y drainage. 

Q Do you have an o p i n i o n , s i r , as a reser

v o i r engineer, whether or not u t i l i z a t i o n of an averge of 10 

Darcy f e e t of p e r m e a b i l i t y f o r the Mancos r e s e r v o i r i s a 

reasonable, r e a l i s t i c average? 

A I b e l i e v e i t i s . 

Q And a combination w i t h t h a t average and 

the degree of d i p you f i n d i n the Mancos r e s e r v o i r , those 

two f a c t o r s taken together, cause you t o conclude t h a t grav

i t y drainage i s a s i g n i f i c a n t enhancement t o the u l t i m a t e 

recovery? 

A Yes, s i r . 

Q What happens, s i r , i f the pool i s oper

ated and the producing rates are such t h a t they are set 
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higher than would allow g r a v i t y drainage mechanism t o take 

place? 

A Well, i f a r e s e r v o i r i s produced to too 

high a r a t e , and the pressure drops too f a s t , the only mech

anism then t h a t ' s e f f e c t i v e i s s o l u t i o n gas d r i v e . G r a v i t y 

drainage i s a r a t e s e n s i t i v e mechanism. 

Q I f i t u l t i m a t e l y comes about t h a t there 

i s not enough r e s e r v o i r c h a r a c t e r i s t i c s t o make g r a v i t y 

drainage a reasonable p r o b a b i l i t y , have we caused waste by 

reducing the producing r a t e s i f i n f a c t the only d r i v e 

mechanism i s a s o l u t i o n gas d r i v e mechanism? 

A No, s i r , there would be no waste created. 

Q What have we done? 

A We have delayed the production (inaud

i b l e ) . 

Q I f on the other hand there i s g r a v i t y 

drainage a v a i l a b l e f o r t h i s r e s e r v o i r , and i f we do not act 

now i n keeping those rates reduced t o the optimum r a t e 

necessary f o r the operators t o produce and pay f o r t h e i r 

w e l l s , what have we done? 

A Well, we've destroyed forever the p o s s i 

b i l i t y of g e t t i n g t o g r a v i t y drainage, and i n t h i s — i n 

t h i s r e s e r v o i r you cannot deplete i t f i r s t and then look f o r 

g r a v i t y drainage. By t h a t time the gas s a t u r a t i o n i s too 

h i g h , the p e r m e a b i l i t y of the o i l too low, and i t ' s e i t h e r a 
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question of do i t now or never, never get i t . 

Q And t h e r e i n l i e s the emergency t h a t you 

described t h i s morning. 

A Yes, s i r . 

Q Let me d i r e c t your a t t e n t i o n t o your ex

h i b i t book, i f you please, Mr. Greer, and i f y o u ' l l look t o 

Tab 0. Following Tab 0 the f i r s t or the second yellow page 

i s a d i s p l a y t h a t demonstrates the w e l l s involved i n the 

various i n t e r f e r e n c e t e s t s , i s t h a t c o r r e c t ? 

A Well, i t shows t h a t the green — the 

green l i n e s show d i r e c t i n t e r f e r e n c e t e s t . The pink l i n e s 

show d i r e c t i n t e r f e r e n c e t e s t . The orange l i n e s show other 

evidence of communication. 

Q I f we look a t the boundary between the 

Gavilan area and the West Puerto Chiquito area as they 

e x i s t now, t h a t i s the darker black l i n e running v e r t i c a l l y 

t h a t crosses through the f i r s t green area and then the 

second green area? 

A Yes, s i r . 

Q Have you found t h a t l i n e f o r me? 

A Yes, s i r , t h a t ' s the j o i n t boundary, com

mon boundary. 

Q I n the top green area, t h a t was an i n t e r 

ference t e s t conducted by — among w e l l s on both — i n both 

pool areas. 
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A Yes, s i r . 

Q Across t h a t common boundary. 

A Yes, s i r . 

Q And i n those t e s t s were not the A and the 

B and the C zones open i n a l l those wells? 

A Yes, s i r . 

Q When we look t o the i n t e r f e r e n c e t e s t s 

f a r t h e r south along t h a t same boundary, i n t h a t green area, 

again, was t h a t i n t e r f e r e n c e t e s t one conducted among w e l l s 

t h a t were p e r f o r a t e d i n not only the A but the B and the C 

Zones? 

A Yes, s i r . 

Q And as we move across t o the east and see 

the pink area, t h a t pink area represents an i n t e r f e r e n c e 

t e s t t h a t was conducted among w e l l s t h a t were completed and 

open i n the A and the B and the C Zones, were they not? 

A Yes, s i r , they were. 

Q A l l r i g h t , s i r , i f we take Mr. Lopez' ap

p l i c a t i o n on behalf of Mesa Grande and move the boundary of 

the two pools one row of sections t o the east, and t h a t i n 

f a c t becomes the boundary between the two areas, do we now 

have e f f e c t i v e l y separted out the producing zones i n those 

two areas so t h a t we can t r e a t them as two separate pools? 

A No, s i r . There i s communication r i g h t 

s t r a i g h t across t h a t boundary. 
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Q I f we leave the boundary there can we 

separate out the C Zone so the C Zone which i s from your 

testimony open and producing on both sides of t h a t boundary, 

can we leave t h a t as one common r e s e r v o i r and then t r e a t the 

A and the B as separate r e s e r v o i r s ? 

A No, s i r , they're t i e d together e i t h e r by 

f a u l t s or by — by f r a c t u r e treatments, or whatever. We 

have t o t r e a t them as one r e s e r v o i r . 

Q I f the boundary stays where i t i s , Mr. 

Greer, and you continue t o operate your side of the reser

v o i r as a s o l u t i o n gas d r i v e w i t h g r a v i t y drainage, and the 

west side of t h a t boundary i n the Gavilan i s operated as a 

s o l u t i o n gas d r i v e r e s e r v o i r , which i s not r a t e r e s t r i c t i v e , 

what happens? 

A Well, i f the r a t e i s too high i n Gavilan, 

which i t i s r i g h t now, then the r e s e r v o i r withdrawal r a t e 

w i l l be so high t h a t we cannot produce our area i n Canada 

O j i t o s Unit by g r a v i t y drainage, we w i l l lose t h a t u l t i m a t e 

recovery. 

Q Let's t u r n t o the Tab S, Mr. Greer, and 

d i r e c t you back t o the t i g h t blocks and the discussion you 

had w i t h Mr. Pearce j u s t a few minutes ago. 

Am I c o r r e c t i n understanding when you 

r e f e r t o t i g h t blocks you're t a l k i n g about the a b i l i t y of 

the m a t r i x t o c o n t r i b u t e o i l f o r production? 



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 

180 

A No, s i r , I'm t h i n k i n g about blocks 

geometry-wise t h a t might be 20, 40, 60, or 100 acres i n 

s i z e , surrounded by a high capacity f r a c t u r e system, and 

w i t h i n t h a t t i g h t block i s f r a c t u r e s shale r e s e r v o i r , but of 

t i g h t e r f r a c t u r e s , lower p e r m e a b i l i t y than the high capacity 

system. That's what I mean by t i g h t blocks. 

Q So we're not t a l k i n g about the a b i l i t y of 

the matrix t o c o n t r i b u t e ? 

A Not ma t r i x as i s o r d i n a r i l y considered i n 

a sand r e s e r v o i r such as the matrix t h a t Mobil t a l k s about, 

no, s i r . 

Q When we t a l k about the type of matrix 

Mobil was discussing a t the past hearing, am I c o r r e c t i n 

understanding i t i s your o p i n i o n t h a t there w i l l be l i t t l e , 

i f any, c o n t r i b u t i o n of t h a t m a t r ix t o the recoveries i n 

t h i s r e s e r v o i r ? 

A Yes, s i r . 

Q Mr. Greer, I'd l i k e t o show you what we 

have prepared as a summary of conclusions w i t h regard to my 

three c l i e n t s , Dugan Production, Jerome P. McHugh Asso

c i a t e s , and Sun E x p l o r a t i o n and Production Company, and i t 

i s the same p o s i t i o n paper I handed to the Commission ear

l i e r t h i s morning, and I ' l l ask you t o go through t h a t l i s t , 

s i r , w i t h me and ask you i f you have an opinio n t h a t i s d i f 

f e r e n t or i n agreement w i t h each of those statements, s t a r t -
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ing o f f , f i r s t of a l l , whether or not you agree w i t h the 

statement t h a t the Gavilan Mancos Pool and the West Puerto 

Chiqui t o Mancos are i n f a c t one s i n g l e , common source of 

supply? 

A Yes, s i r , I agree w i t h t h a t . 

Q Do you see any engineering j u s t i f i c a t i o n 

f o r t r e a t i n g any of the three zones as separate r e s e r v o i r s 

i n s o f a r as s e t t i n g them up as d i f f e r e n t areas w i t h i n the 

Mancos r e s e r v o i r ? 

A No, s i r . 

Q Do you agree or disagree w i t h the conclu

sion as an engineer t h a t the pool i s a h i g h l y f r a c t u r e d , 

s t r a t i f i e d r e s e r v o i r which produces from a combination of 

s o l u t i o n gas d r i v e and g r a v i t y drainage supplemented by gas 

i n j e c t i o n pressure maintenance? 

A I agree w i t h t h a t . 

Q Are you also of the opinio n t h a t the 

m a j o r i t y of o i l i s contained w i t h i n n a t u r a l f r a c t u r e s and 

the formation m a t r i x w i l l have l i t t l e or no c o n t r i b u t i o n to 

u l t i m a t e recoveries? 

A Yes, s i r . 

Q T h i r d , do you have an o p i n i o n , s i r , as t o 

whether or not there i s e f f e c t i v e pressure communication be

tween the two areas of the r e s e r v o i r ? 

A Yes, s i r , we've — we've demonstrated 
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t h a t , I b e l i e v e . 

Q Again, f o u r , I b e l i e v e you've already 

concluded f o r us t h a t there i s good evidence of pressure i n 

t e r f e r e n c e based upon the i n t e r f e r e n c e t e s t s ? 

A Yes, s i r , under number f o u r , the 640 ac

res t h a t we're asking f o r i s an o p t i o n . 

Q And number f i v e , do you b e l i e v e i t ' s 

necessary t o minimize the unnecessary d i s s i p a t i o n of the 

n a t u r a l r e s e r v o i r energy by r e s t r i c t i n g the g a s / o i l r a t i o s , 

as requested i n t h a t paragraph? 

A Yes, s i r . 

Q And number s i x , do you b e l i e v e t h a t the 

c u r r e n t pool allowables of 702 b a r r e l s a day on a 320-acre 

spacing u n i t , as derived from the statewide depth bracket 

a l l o w a b l e , p r i o r t o the temporary order the Commission en

t e r e d on September l s t , i s too high f o r t h i s r e s e r v o i r ? 

A Yes, s i r , i t ' s too high. 

Q I ' l l ask you t o look a t paragraph seven 

w i t h regards t o the pool r e s e r v o i r pressures are d c l i n i n g 

and the g a s / o i l r a t i o s are i n c r e a s i n g . Do you have an opin

ion as t o whether those r a t e s are excessive? 

A Yes, s i r , they are excessive. Unfortun

a t e l y , as a p r a c t i c a l matter, t h a t ' s about a l l we can (not 

c l e a r l y understood). 

Q Do you have an o p i n i o n , s i r , as t o whether 
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the production completion techniques i n the Gavilan area are 

s u f f i c i e n t l y d i f f e r e n t whereby the operators have i n e f f e c t 

i s o l a t e d out t h a t p o r t i o n of the Mancos i n t h e i r side of the 

r e s e r v o i r so they can be t r e a t e d d i f f e r e n t l y from your side 

of t h a t r e s e r v o i r ? 

A No, s i r , they cannot be t r e a t e d d i f f e r 

e n t l y . 

Q Mr. Pearce t a l k e d t o you awhile ago about 

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

rock c o m p r e s s i b i l i t y , some of the other parameters t h a t you 

f e l t a p p l i e d t o the Mancos r e s e r v o i r . 

MR. KELLAHIN: With the Commis

sion's permission, I would l i k e t o d i s t r i b u t e t o the p a r t i 

c i pants some Sun Production — E x p l o r a t i o n and Production 

Company e x h i b i t s so t h a t I might d i r e c t Mr. Greer's a t t e n 

t i o n t o E x h i b i t Number Two. May I take a moment t o do t h a t ? 

Q Mr. Greer, I b e l i e v e have d i s t r i b u t e d the 

Sun E x p l o r a t i o n and Production Company e x h i b i t s and I'd ask 

you t o t u r n your a t t e n t i o n t o E x h i b i t Number Two — 

MR. LOPEZ: Mr. Chairman, as a 

p o i n t of c l a r i f i c a t i o n , I 'd j u s t l i k e t o know whether we're 

going t o have any Sun witnesses t o e s t a b l i s h the basis or 

foundation of t h i s e x h i b i t before we have Mr. Greer t e s t i f y 

as t o ( i n a u d i b l e ) . 

MR. LEMAY: Mr. K e l l a h i n , would 
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you address th a t ? 

MR. KELLAHIN: Point of c l a r i 

f i c a t i o n , the r e s e r v o i r s i m u l a t i o n study i s based upon para

meters which have been reviewed by Mr. Greer and i n order t o 

lay a proper foundation f o r the Sun r e s e r v o i r simulator en

gineer t o discuss the s i m u l a t i o n of the r e s e r v o i r , as a pre

d i c a t e t o t h a t I'm l a y i n g a foundation w i t h Mr. Greer t h a t 

the r e s e r v o i r parameters used by the Sun witness are f a i r 

and reasonable and r e a l i s t i c t o apply i n t h a t s i m u l a t i o n , 

and t h a t ' s the purpose of asking him these questions. 

MR. LEMAY: Okay. 

MR. LOPEZ: So i t seems c l e a r l y 

t h a t we've gone from cross examination t o d i r e c t examina

t i o n , i s t h a t r i g h t ? 

MR. LEMAY: That's no problem. 

We'll consider t h i s d i r e c t , f r i e n d l y c e r t a i n l y , f r i e n d l y and 

n o n - f r i e n d l y can be used as good c r i t e r i a f o r d i r e c t and 

cross. For the purposes of t h i s hearing t h e y ' l l a l l be con

sidered the same. 

You may proceed, Mr. K e l l a h i n . 

Q Mr. Greer, I ' l l ask you t o review w i t h 

me, i f you w i l l , s i r , the r e s e r v o i r c o n d i t i o n s and proper

t i e s set f o r t h on E x h i b i t Number Two, and i f y o u ' l l take a 

moment and go through those and l e t me know i f you see any 

of those parameters t h a t i n your o p i n i o n are u n r e a l i s t i c , 
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i n a c c u r a t e , or i n some way i n a p p r o p r i a t e t o use w i t h regards 

t o doing r e s e r v o i r c a l c u l a t i o n s , whether they be volumetric 

c a l c u l a t i o n s , m a t e r i a l balance c a l c u l a t i o n s , or some type of 

modeling of the r e s e r v o i r c o n d i t i o n s by s i m u l a t i o n by 

computer analysis? 

A They a l l look reasonable t o me, Mr. 

Chairman. 

Q When you t a l k e d about rock c o m p r e s s i b i l 

i t y w i t h Mr. Pearce awhile ago, you gave us 10 times 10 to 

the -6 as the rock c o m p r e s s i b i l i t y . 

A My estimate would be t h a t i t ranges some

where l i k e 10, maybe 12, or even 15, but the best f i g u r e I 

had was 10. 

Q When we t a l k about the pem e a b i l i t y , the 

d i s p l a y shows 10 Darcy f e e t and I've discussed w i t h you 

e a r l i e r whether or not i n your engineering opinion t h a t rep

resented a reasonably accurate average t o apply t o the Man

cos r e s e r v o i r ? 

A Yes, s i r . 

Q I s t h a t s t i l l your opinion? 

A Yes, s i r . 

Q You t a l k e d t o Mr. Pearce awhile ago w i t h 

regards t o some of the r e s e r v o i r pressure numbers being used 

w i t h i n the r e s e r v o i r . Would you i d e n t i f y f o r us, Mr. Greer, 

what i n your o p i n i o n i s the bubble p o i n t of the r e s e r v o i r ? 
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A Well, i t was 1534 pounds by our analyses 

a t the temperature shown here. I might add, though, t h a t 

t h a t w i l l have very l i t t l e a f f e c t on the r e s e r v o i r simula

t i o n since most of the pressure w i l l be below the bubble 

p o i n t , so i t ' s r e a l l y not a m a t e r i a l f a c t o r . 

Q With regards t o the i n i t i a l r e s e r v o i r 

pressure, what i s your o p i n i o n w i t h regards t o the i n i t i a l 

pressures i n the r e s e r v o i r ? 

A Well, f o r t h i s s i m u l a t i o n i t r e a l l y makes 

l i t t l e d i f f e r e n c e . As I i n d i c a t e d before, the m a j o r i t y of 

the s i m u l a t i o n w i l l be a t pressures below the bubble p o i n t 

and so i t r e a l l y doesn't' make much d i f f e r e n c e . 

Q Mr. Greer, do you have an op i n i o n as an 

engineer whether or not i n using a r e s e r v o i r s i m u l a t i o n i t 

would be reasonable and accurate a p p l i e d t o t h i s r e s e r v o i r 

t o use an average d i p per mile of 50 feet? 

A Yeah, 50 f e e t per mile i s a minimum d i p 

f o r most of the — f o r most of the r e s e r v o i r . There's a 

l i t t l e b i t of i t t h a t ' s f l a t t e r than t h a t , but by and large 

50 would be a minimum. 

Q And as we move from west t o the east and 

move f a r t h e r i n t o the eastern edge of the West Puerto Chi

q u i t o Mancos we have d i p per mile t h a t ' s greater than t l i a t . 

A Yes, s i r , d i p p i n g down i n t o the syncline 

between the two areas. The s y n c l i n e , by the way, i s an ex-
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c e l l e n t place t o locate recovery w e l l s f o r g r a v i t y drainage. 

MR. KELLAHIN: Thank you, Mr. 

Chairman. That concludes my questions f o r Mr. Greer. 

MR. LEMAY: Are there any more 

questions of Mr. Greer? 

MR. PEARCE: Just a few, i f I 

may, Mr. Chairman. 

MR. LEMAY: Mr. Pearce. 

RECROSS EXAMINATION 

BY MR. PEARCE: 

Q Mr. Greer, none of the — none of the 

maps which I've looked a t i n t h i s proceeding show much of 

the East Puerto C h i q u i t o . Could you give me some i n d i c a t i o n 

of the r e l a t i v e r a t e s of d i p between the East Puerto Chiqui

t o and the Gavilan Mancos Pool? 

A Are you t a l k i n g , s i r , about East Puerto 

Chiquito Pool or West Puerto Chiquito Pool? East Puerto 

Chiqui t o Pool? 

Q Yes, s i r . 

A Under Tab A the l a s t s t r u c t u r e map, we 

can determine some of the di p s . 

As I i n d i c a t e d e a r l i e r , Mr. Chairman, the 

d e t a i l e d geologic study i n s t r u c t u r e w i l l be presented by 

Dick E l l i s . 
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I f y o u ' l l t e l l me what p a r t of the area 

t h a t you're i n t e r e s t e d i n , g e n e r a l l y along the boundary be

tween East and West Puerto Chiquito the d i p i s l i k e 1000 

f e e t per m i l e , going up as high as 3000 f e e t per m i l e , and 

we've found i n other areas of t h i s — we've cored w e l l s i n 

t h i s same formation and even the steep dips t h a t the forma

t i o n i s hard and t i g h t , the f r a c t u r e s apparently squeezed 

together, no communication, and t h a t i s one of the separa

t i o n — separations t h a t we have between East and West Puer

to C h i q u i t o , t h a t long f a u l t t o the n o r t h . 

Q Now, as I r e c a l l your summary t h i s mor

ning of the h i s t o r y of the pool, you i n d i c a t e d , I t h i n k , 

t h a t there used t o be only a s i n g l e Puerto Chiquito Pool, i s 

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

A Yes, s i r , t h a t was i n i t i a l . 

Q And when was t h a t broken out i n t o two 

separate pools? 

A I n 1966. 

Q Do you r e c a l l a hearing before the New 

Mexico O i l Conservation D i v i s i o n i n August of 1980 on the 

a p p l i c a t i o n of Benson-Montin-Greer f o r amendment of pool 

rules? 

A Yes, s i r , I r e c a l l t h a t hearing. 

Q Which pool and what r u l e s , i f I may? 

A Oh, w e l l , the one i n August of 1980, and 
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then I t h i n k i t was continued or e i t h e r another hearing i n 

November of t h a t year, was West Puerto C h i q u i t o , where we 

went from 320-acre spacing t o 640-acre spacing. 

Q And do you r e c a l l a discussion of the 

East Puerto C h i q u i t o Pool d u r i n g t h a t hearing i n which Mr. 

Nutter asked you the question: 

"Well, Mr. Greer, i s the o i l over i n the 

west side b e t t e r than the o i l i n the east side?" 

Part of your response a f t e r discussion — 

you were having a discussion of p r i c i n g — was t h a t : 

"The d i p i n the formation," and I be l i e v e 

you were r e f e r r i n g t o the East Puerto C h i q u i t o , " i s too 

shallow and i f i t had the p e r m e a b i l i t y , the t r a n s m i s s i b i l 

i t y , t h a t I t h i n k i t w i l l have, i n j e c t i o n w e l l s there would 

j u s t r e s u l t i n channeling i n a matter of days." 

Do you c a l l t h a t testimony? 

A Yes, s i r . I b e l i e v e I r e c a l l t h a t now. 

And of course we have t o remember t h a t t h i s was before any 

w e l l s were d r i l l e d i n t h e r e . I was e s t i m a t i n g t h a t the 

t r a n s m i s s i b i l i t y would be s i m i l a r t o w e l l s some twenty miles 

to the west i n which w e l l p r o d u c t i v i t i e s were l i k e 15 t o 20 

b a r r e l s a day and t r a n s m i s s i b i l i t y would be low. 

This i s one of those formations t h a t I 

wish I could see underground and t e l l ahead of time what the 

rock c h a r a c t e r i s t i c s would be. A f t e r d r i l l i n g the w e l l s , of 
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course, we've now found t h a t by measuring the t r a n s m i s s i b i l 

i t y r a t h e r than e s t i m a t i n g what i t might be when somebody 

d r i l l e d w e l l , I would have found t h a t I was wrong and nice 

t h a t I was wrong. 

Q Do you have a gas i n j e c t i o n p r o j e c t i n 

the East Puerto Chiquito? 

A We've commenced. We've got most of the 

system i n t o place; the — p a r t of the gas system, p a r t of 

the water system. We plan on both water and gas i n j e c t i o n 

i n the East Puerto C h i q u i t o . 

Q W i l l t h a t be p a r t of the Canada O j i t o s 

Pressure Maintenance P r o j e c t or i s t h a t a separate p r o j e c t ? 

A That's a separate p r o j e c t . 

Q I f your a p p l i c a t i o n i n t h i s case t o abol

i s h the Gavilan Pool and extend the West Puerto Chiquito 

Mancos Pool, w i l l you make an a p p l i c a t i o n t o make the Gavi

lan p a r t of the Canada O j i t o s Pressure Maintenance Project? 

A Oh, I would h e s i t a t e t o fo r e c a s t some

t h i n g l i k e t h a t . What I hope w i l l happn a f t e r t h i s hearing 

i s t h a t the operators w i l l get together and w i l l v o l u n t a r i l y 

want t o do something cooperative t o t r y t o overcome these 

problems t h a t we've i d e n t i f i e d . 

Q We've hoped f o r t h a t before, s i r . I f 

t h a t does not happen do you in t e n d t o b r i n g a s t a t u t o r y u n i 

t i z a t i o n case before the Commission? 
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MR. KELLAHIN; Objection, Mr. 

Chairman. I t ' s i r r e l e v a n t . 

MR. LEMAY: Mr. K e l l a h i n — go 

ahead, Mr. Pearce. 

MR. PEARCE: Mr. Commmissioner, 

I do not b e l i e v e i t i s i r r e l e v a n t . We are going through the 

proper way t o operate a pool Mr. Greer has i n d i c a t e d t h a t 

believes i s one pool. Almost a l l of the present West Puerto 

Chiquito Mancos Pool i s i n a pressure maintenance p r o j e c t . 

I t h i n k I am e n t i t l e d t o know 

whether he believes t h a t a l l of the Gavilan, i f i t i s 

consolidated i s going t o be fo r c e d , i f he i s successful, 

i n t o the same pressure maintenance p r o j e c t . 

MR. KELLAHIN: That asks f o r 

t h i s witness t o speculate. Mr. Pearce has asked him t o 

speculate whether i n the f u t u r e i f the p a r t i e s f a i l t o agree 

(not understood c l e a r l y ) such t h i n g s happen we're going t o 

have t o r e s o r t t o s t a t u t o r y u n i t i z a t i o n — 

MR. PEARCE: Mr. Chairman, I 

bel i e v e my question was a question of the present i n t e n t i o n 

of the witness. I f i t was not s p e c i f i e d , I w i l l c e r t a i n l y 

s p e c i f y i t a t t h i s time. 

I would l i k e t o know i f a t t h i s 

time t h i s witness intends t o b r i n g a s t a t u t o r y u n i t i z a t i o n 

case, i f these pools are consolidated, and i f he i s not 
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successful i n g e t t i n g a v o l u n t a r y u n i t . 

MR. LEMAY: I t h i n k w e ' l l allow 

the question rephrased t h a t way, the c u r r e n t s i t u a t i o n t o 

day, w i t h o u t s p e c u l a t i o n . 

Q Mr. Greer, Mr. Chairman, what I would 

l i k e t o do a f t e r t h i s — an order's been entered f o l l o w i n g 

t h i s hearing, would be t o t r y once more t o get the operators 

together t o t a l k about some k i n d of cooperative method t o 

operate t h i s r e s e r v o i r . 

We know t h a t when the Commission entered 

a temporary order l a s t August t h a t was the hope of the D i v i 

s ion a t t h a t time, t h a t the operators would be able to get 

together. 

The problem t h a t we had then was t h a t 

soon a f t e r t h a t l a s t hearing people began t o t h i n k about 

t h i s hearing and a permanent order, and i t ' s very c l e a r t o 

me t h a t the operators j u s t would not s i t down and look a t 

the problem s e r i o u s l y as long as they were under a temporary 

order. 

So i f we had a temporary order 

permanent order, then, and perhaps I'm being naive, Mr. 

Chairman, but I would hope t h a t the operators would 

v o l u n t a r i l y get together. 

The l a s t t h i n g t h a t I would want t o do i s 

t o f o r c e s t a t u t o r y u n i t i z a t i o n on people t h a t don't want i t , 
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and s u r e l y , s u r e l y they can begin t o see the problems t h a t 

we've i d e n t i f i e d and t r y t o do something about i t . 

MR. PEARCE: Mr. Chairman, t h a t 

was an i n t e r e s t i n g h i s t o r y of t h i s p o i n t . I t was not, i n my 

op i n i o n , responsive t o my question. 

I asked t h i s witness i f he was 

not successful i n g e t t i n g a v o l u n t a r y u n i t i f he had a pre

sent i n t e n t i o n , and I t h i n k I'm e n t i t l e d to an answer t o 

t h a t question. 

MR. KELLAHIN: He got an an

swer, Mr. Chairman, c l e a r and a r t i c u l a t e d . He said i f a l l 

else f a i l s , i f reasonable people w i l l not reason together, 

as the l a s t r e s o r t , and i t ' s the one he would hope d i d not 

occur, we would have s t a t u t o r y u n i t i z a t i o n . 

I t was j u s t as cl e a r as n i g h t 

and day. He had h i s answer. 

MR. PEARCE: Mr. Greer, d i d you 

say t h a t ? There was a p a r t of t h a t t h a t I d i d not hear. 

MR. LEMAY: I d i d n ' t e x a c t l y 

get t h a t answer myself. 

Would you l i k e to c l a r i f y what 

you t o l d us before, Mr. Greer? 

A Those t h i n g s , Mr. Chairman, as a l a s t r e 

s o r t , and t h a t would be the l a s t t h i n g we'd want t o do, t o 

be f o r c i n g s t a t u t o r y u n i t i z a t i o n on people t h a t d i d n t ' want 
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i t . 

Now we have employed the s t a t u t o r y u n i t i 

z a t i o n r e g u l a t i o n s i n the s t a t u t e i n t h i s pool but we have 

employed i t only where there was an operator i n the pool 

t h a t we couldn't even communicate w i t h . Ke wouldn't answer 

h i s telephone. He wouldn't answer h i s m a i l . There was no 

way t h a t we could communicate w i t h him. 

I n order t o b r i n g t h a t p a r t y i n t o the 

u n i t , we had t o r e s o r t t o s t a t u t o r y u n i t i z a t i o n . That's the 

only time we've employed i t . I j u s t hope we won't be 

f e e l i t necessary t o ever do i t again. 

MR. LEMAY: I t h i n k t h a t an

swers the question. 

MR. PEARCE: I t h i n k i n the i n 

t e r e s t of time I would save something f o r c l o s i n g . 

I b e l i e v e t h a t ' s a l l have a t 

t h i s time, Mr. Chairman. 

MR. LEMAY: Are there any other 

questions of Mr. Greer? 

Yes. 

MR. LUND: Mr. Chairman, Kent 

Lund w i t h Amoco. May I ask j u s t a couple quick questions? 

MR. LEMAY: Yes, you may. 
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BY MR. LUND: 

Q Mr. Greer, I t h i n k my engineers and my 

ge o l o g i s t would be angry a t me i f I d i d n ' t ask you a couple 

of questions. 

A I don't want you t o get i n t r o u b l e w i t h 

them. 

Q Yeah. Let me ask you r e a l q u i c k l y about 

the three w e l l s t h a t you i n d i c a t e d i n the West Puerto 

Chiquito area t h a t are productive from e i t h e r the A or the B 

Zones, and I b e l i e v e those were — l e t ' s take them one by 

one. F i r s t was the L-27. 

A Yes, s i r . 

Q I s t h a t c o r r e c t ? I t h i n k you said t h a t ' s 

from the B Zone only? 

A My f e e l i n g i s i t ' s p r i m a r i l y from the B 

Zone. 

Q A l l r i g h t . 

A And the A Zone i s p e r f o r a t e d . The A Zone 

i s the zone t h a t we were d r i l l i n g t h a t our engineer was con

cerned about t h a t he couldn't get the w e l l t o dust and 

t h a t ' s t y p i c a l of t h a t A Zone, so there could be some prod

u c t i o n t h e r e . But i t was the B Zone, when we penetrated the 

B Zone, t h a t the o i l came t o the surface i n a large enough 

volume t o set the f o r e s t on f i r e . 
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Q So the L-27 i s completed i n a l l three 

zones? 

A Has a l l three zones open but i t ' s my 

f e e l i n g t h a t the B Zone i s the producer. 

Q A l l r i g h t , and p a r t i a l l y from the A and 

none from the C? 

A I sure doubt there's any from the C. 

Q A l l r i g h t . Now, w i t h the C-2 Well, i s 

t h a t completed i n a l l three zones also? 

A Yes, s i r . 

Q And t h a t ' s productive only from the B 

Zone? 

A My f e e l i n g i s t h a t i t ' s p r i m a r i l y the B 

Zone. As I r e c a l l , I'd have t o look the records up, but I 

t h i n k we fraced the C Zone and i t d i d n ' t do very good, and 

we then came back and fraced the A and B Zones separately 

from the C Zone. That's my r e c o l l e c t i o n . 

Q A l l r i g h t , you don't r e c a l l f o r sure 

whether there's c o n t r i b u t i o n from the C Zone? 

A I t h i n k there's very l i t t l e from the C 

Zone. 

Q A l l r i g h t . And then the l a s t one was the 

0-33, I believe? That's completed i n a l l three zones? 

A Yes, s i r . 

Q And t h a t ' s productive from a l l t h r e e . 
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A Yes. I t h i n k p r i n c i p a l l y from the C 

Zone, but some the B and perhaps some from the A. 

Q And was I c o r r e c t i n response t o a ques

t i o n from Mr. Pearce, I t h i n k you said t h a t the r e s t of the 

w e l l s , other than these three w e l l s we've j u s t discussed, 

are productive i n the West Puerto C h i q u i t o area, are only 

productive from the C Zone, i s t h a t c o r r e c t ? 

A The w e l l s on the east side. Those on the 

west side are completed i n a l l three zones, where — where 

we're g e t t i n g close t o Gavilan, and those are completed i n 

a l l three zones. 

Q Okay, and the r e s t of the w e l l s are com

p l e t e d only i n the C and productive only from the C? 

A I b e l i e v e so. 

Q Okay. And then the l a s t question I have, 

I t h i n k you t e s t i f i e d t h a t i f there's no g r a v i t y drainage 

c o n t r i b u t i o n to t h i s r e s e r v o i r i n both areas, Gavilan and 

West Puerto C h i q u i t o , i f there's no g r a v i t y drainage, then 

the r e s e r v o i r would not be r a t e s e n s i t i v e ? 

A That's r i g h t . 

Q I s t h a t what you t e s t i f i e d ? 

A Yes, s i r , t h a t ' s c o r r e c t . 

Q Thank you very much. 

MR. LEMAY: Mr. Carr? 

MR. CARR: One question. 
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REDIRECT EXAMINATION 

BY MR. CARR: 

Q Mr. Greer, i n response t o the l a s t ques

t i o n from Amoco, you t e s t i f i e d t h a t you had three w e l l s i n 

the West Puerto Chiqu i t o p o r t i o n of the pool t h a t you be

l i e v e produce from the A and B Zones. 

A Yes, s i r . 

Q But the other w e l l s were producing from 

the C Zone. 

A Most of them except those on (not c l e a r l y 

understood.) 

Q I s i t f a i r t o conclude from t h i s t h a t 

there i s n ' t o i l i n the A and B Zones throughout t h i s area 

t h a t could be produced on your side of the l i n e t h a t ' s now 

a r b i t r a r i l y run through the r e s e r v o i r ? 

A I hope i t i s . That's my f e e l i n g . 

Q You hope there i s o i l a v a i l a b l e on your 

side i n the A and B Zones, i s t h a t your answer? 

A Yes, s i r . 

Q Do you b e l i e v e t h a t t o be the case? 

A Well, i t w i l l have to be t e s t e d , you 

know; the two w e l l s t h a t are i n production a l l the time, one 

of them appears t o be p r i n c i p a l l y the A and B Zone, and the 

other one appears t o have some from the A Zone, and I would 

t h i n k t i e d together w i t h the B Zone, and so I t h i n k a l l 
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three zones are producing (not understood), yes, s i r . 

Q Nothing f u r t h e r . 

MR. LEMAY: Mr. Greer — yes, 

go ahead Frank. 

MR. CHAVEZ: Frank Chavez, O i l 

Conservation D i v i s i o n , Aztec. 

QUESTIONS BY MR. CHAVEZ: 

Q Mr. Greer, how much o i l do you t h i n k has 

been derived from g r a v i t y drainage i n the West Puerto Chi

q u i t o Mancos Pool t h a t would not have otherwise been pro

duced? 

A I would say a s u b s t a n t i a l p a r t of the 8-

o r - 9 - m i l l i o n b a r r e l s t h a t we've produced. I bel i e v e i t ' s 

about 8 - o r - 9 - m i l l i o n b a r r e l s now. A very large percent of 

t h a t has been produced by g r a v i t y drainage. 

Q Could you put a number on t h a t , t h r e e , 

f o u r , f i v e m i l l i o n or — 

A I would t h i n k a t l e a s t h a l f of t h a t i s as 

a r e s u l t of g r a v i t y drainage. We might have gotten h a l f of 

t h a t much from s o l u t i o n gas d r i v e , but I kind of doubt i t . 

Q Mr. Greer, how much lower than what 

should have been v i r g i n pressure was the Gavilan Mancos Pool 

i n when i t was f i r s t produced? 

A I n my estimate i t was something l i k e 100 
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pounds, 80 t o 120, some t h i n g l i k e t h a t . 

Q Given your estimate of 10,000 t o 20,000 

b a r r e l s per pound of drop, doesn't t h a t estimate t o close t o 

2 - m i l l i o n b a r r e l s of o i l t h a t may not have been i n the Gavi

lan Mancos Pool t h a t would otherwise have been had i t been 

at v i r g i n pressure? 

A The — I'm not sure t h a t we can apply 

t h a t — t h a t f i g u r e a l l the way back. 

I f e e l l i k e the bubble p o i n t was around 

1534 pounds and o i l produced above t h a t would not take a b i g 

volume, a large volume of o i l t o p u l l t h a t pressure down, so 

I b e l i e v e i t would be p r e t t y hard t o make t h a t k i n d of a 

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

Q But there could be an estimate made t h a t 

might be i n the b a l l p a r k using t h a t pressure drawdown? 

A I suppose, yes, s i r . 

Q Mr. Greer, where d i d you t h i n k t h a t o i l 

migrated to? 

A I presume i t migrated t o the east i n t o 

the Canada O j i t o s U n i t . 

Q Given t h a t there's a large volume of of 

o i l t h a t may have migrated east t o the Canada O j i t o s U n i t , 

couldn't p a r t of t h a t t h a t would otherwise have been con

sidered g r a v i t y drainage a c t u a l l y be the o i l t h a t migrated 

from the Gavilan area? 
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A As I said before, I don't t h i n k a large 

volume moved. I f e e l i f pressure i s above the bubble p o i n t 

i t doesn't take much o i l t o move t o do t h a t . 

Q Mr. Greer, i n your Section O i n your ex

h i b i t s , where you have the t a b l e and map on the minimum area 

being drained by the B-32 and B-29 Wells, you t e s t i f i e d and 

showed examples t h a t those w e l l s had communication t o the 

east and west; however, you show only drainage from the east 

i n your map. I s there a reason f o r tha t ? 

A Yes, s i r , i f y o u ' l l look t o the previous 

page, the t h i r d page under Section 0, the f i f t h column, I 

show my estimate of the d i r e c t i o n of f l o w . 

Q Well, Mr. Greer, i f the pressure had been 

low i n the Gavilan area, wouldn't there have been some flo w 

from the west t o the east t o these wells? 

A That's what I show here i n January, 19 — 

January 17th, 1985, when the B-32 was completed, then the 

flow appears t o be — had changed, turned around and went 

from west t o east — I mean east t o west. 

I n 1982 I show the flow d i r e c t i o n east; 

1983, both d i r e c t i o n s ; 1985, t o the west. So a l l of the 

production which we show on the graph which you were j u s t 

l o o k i n g a t would be w h i l e the flo w was from west — east t o 

west. 

Q Thank you. 
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MR. CHAVEZ: That's a l l I have. 

MR. LEMAY: Thank you, Mr. 

Chavez. 

Any other questions? Mr. Pad

i l l a . 

CROSS EXAMINATION 

BY MR. PADILLA: 

Q Mr. Greer, would you ex p l a i n what the 

d i f f e r e n c e i n your a p p l i c a t i o n i s , d i f f e r e n c e between 320-

acre spacing as you propose and 640-acre spacing w i t h an op

t i o n t o d r i l l a second w e l l on the 640-acre u n i t ? 

A Yes, s i r , I'd be glad t o — t o e x p l a i n 

t h a t . 

Mr. Chairman, when Gavilan's temporary 

order was es t a b l i s h e d three years ago, as I i n d i c a t e d be

f o r e , Gavilan d i d n ' t want t o be a p a r t of our pool and we 

d i d n ' t want t o be a p a r t of Gavilan. We were s t i l l hoping 

t h a t there could be enough r e s t r i c t i o n between the two t h a t 

Gavilan could be operated however they wanted t o and we 

could do our t h i n g , whether we wanted t o do w i t h o u t i n t e r 

ference, and one of the concerns t h a t we had a t t h a t time 

was t h a t most of the operators i n Gavilan who favored wide 

spacing favored only 320-acres (not understood). 

Now i n West Puerto Chiquito we had some 
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problem t r a c t s and one of them i s the one t h a t I mentioned 

j u s t a l i t t l e e a r l i e r t h a t we f i n a l l y brought i n t o u n i t i z a 

t i o n by the s t a t u t o r y u n i t i z a t i o n method. Accordingly, we 

needed i n West Puerto C h i q u i t o 640-acre spacing absolute. 

The only way i t could be changed was through a hearing. 

That was t o prevent the d r i l l i n g of unnecessary w e l l s by 

some of these small t r a c t s t h a t might come i n on the forced 

p o o l i n g hearing and ask f o r the d r i l l i n g of a v / e l l , an un

necessary w e l l . 

So we needed t h a t 640-acre spacing f i x e d 

w i t h no q u a l i f i c a t i o n s t o i t ; i t would take a hearing t o 

d r i l l any clos e r than t h a t . 

Now we don't have t h a t problem. We had 

s t a t u t o r y u n i t i z a t i o n . We do not now have the problem of a 

t r a c t t h a t ' s not u n i t i z e d being able t o come i n and forc e us 

to d r i l l on any spacing a t a l l . I t takes a vote of the 

operators t o b r i n g about the d r i l l i n g of a w e l l a t any ki n d 

of a spacing. 

So t h a t being the case, now t h a t we have 

the s t a t u t o r y u n i t i z a t i o n , we no longer need the p r o v i s i o n 

t h a t w e l l s can be d r i l l e d only on 640, so we can now make 

the r u l e s the same, both Gavilan p o r t i o n and West Puerto 

C h i q u i t o , where w e l l s can be d r i l l e d e i t h e r on 640's or a t 

the operator's o p t i o n , on 320's, and t h a t ' s the change t h a t 

we're asking. 
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The Gavilan, a l l i t does t o the e x i s t i n g 

Gavilan r u l e s i s give an o p t i o n f o r operators t o go t o 640-

acre spacing. I n West Puerto Chiquito i t gives them an op

t i o n t o go t o 3 20. 

And t h a t ' s the s t o r y on the spacing. 

Q Mr. Greer, given t h a t e x p l a n a t i o n , would 

you agree w i t h me t h a t t y p i c a l l y you can s t i l l d r i l l two 

w e l l s per s e c t i o n b a s i c a l l y , c o r r e c t , under e i t h e r o p t i o n , 

e i t h e r a l t e r n a t i v e ? 

A That's r i g h t . I t ' s s t r i c t l y an o p t i o n , 

up t o the operator, and we would hope as many operators as 

possible would take advantage of the wider spacing and avoid 

t h a t much waste i n d r i l l i n g unnecessary w e l l s . 

Q But an operator i s not precluded from 

d r i l l i n g t h a t second w e l l . 

A Oh, no, s i r , i t ' s s t r i c t l y an o p t i o n t h a t 

he can d r i l l a second w e l l i f he wants t o , i f our a p p l i c a 

t i o n i s granted. 

Q Now, w i t h respect t o the all o w a b l e , how 

do you propose t h a t the allowable can be calculated? I s 

t h a t on a 640-acre u n i t ? 

A Yes, s i r , w i t h the exception, of course, 

t h a t there the w e l l s t h a t are already on 320 acres, why, 

they would stay on 320 acres, unless an operator wanted t o 

pool h i s two 320-acre t r a c t s together i n one 640-acre prora-
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t i o n u n i t . 

New w e l l s on new sections would be on 

640-acre p r o r a t i o n u n i t s and then they could d r i l l e i t h e r 

one or two w e l l s on t h a t p r o r a t i o n u n i t . 

Q Assuming t h a t there are now two w e l l s i n 

the Gavilan area i n one s e c t i o n , how would the production be 

a l l o c a t e d t o t h a t 640-acre u n i t ? 

A We have i d e n t i f i e d , I b e l i e v e , a l l of 

those t r a c t s i n the a p p l i c a t i o n , and they would e i t h e r con

t i n u e as they are now or, a t the operator's o p t i o n , they 

could be combined i n t o one p r o r a t i o n u n i t . 

Let's take, f o r example, t h a t there i s a 

high capacity w e l l i n the — i n h a l f of the s e c t i o n and a 

low capacity w e l l i n the other p a r t , i f they want to go t o 

gether t o from one 640-acre p r o r a t i o n u n i t , shut the l i t t l e 

w e l l i n and a l l o c a t e o i l t o the b i g w e l l , they can do t h a t 

and save the cost of o p erating t h a t w e l l . 

Q Do your r u l e s propose or presume, or take 

i n t o c o n s i d e r a t i o n the d e l i v e r a b i l i t y i n your example as t o 

t h a t high capacity w e l l and the low capacity w e l l i n the 

same section? 

A I don't b e l i e v e I understand your ques

t i o n . 

Q Well, do you give c r e d i t f o r more u n i t 

allowable t o the high capacity w e l l under your system or can 
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the operator do whatever he f e e l s l i k e doing i n there? 

A I b e l i e v e the Commission's basic prora

t i o n r u l e s permit the a l l o c a t i o n of production t o whichever 

of the w e l l s i n whatever p r o p o r t i o n an operator wishes t o do 

i t , w i t h the exception of those on the boundary t o the Cana

da O j i t o s U n i t . 

Q I n other words, your proposal doesn't a l 

locate or give c r e d i t t o the d e l i v e r a b i l i t y of a p a r t i c u l a r 

w e l l i n a 640-acre u n i t . 

A Well, the allowables f o r the o i l w e l l s , 

Mr. Chairman, are not at t h i s time based on d e l i v e r a b i l i 

t i e s , l i k e some of the gas w e l l s are. The net of i t i s , 

there's a gas allowable and w e l l s are permitted t o produce 

as much as o i l as they can up t o t h a t maximum gas l i m i t , and 

the p r o p o r t i o n t h a t would be a l l o c a t e d to the w e l l s on a 

640-acre p r o r a t i o n u n i t would be up t o the operator, however 

he wanted t o do i t . As I i n d i c a t e d before, he might even 

shut one i n t o save the operating cost of t h a t w e l l . 

But i t allows more f l e x i b i l i t y by f a r 

than what the c u r r e n t r u l e s permit, but i t ' s a l l on the 

d i r e c t i o n of avoiding waste. 

Q Mr. Greer, i n t h a t s i t u a t i o n i f you have 

two d i f f e r e n t operators, do you foresee a c o n f l i c t between 

the two operatos as t o a l l o c a t i o n of the allowable? 

A No, s i r . I f the two operators don't want 
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t o get together and form a s i n g l e p r o r a t i o n u n i t , then they 

j u s t go on j u s t l i k e they are r i g h t now. 

Q How would you s p l i t the allowable as you 

propose between the high capacity w e l l and the low capacity 

w e l l i n a s i t u a t i o n where you have two d i f f e r e n t operators 

who can't agree? 

A I f you have two d i f f e r e n t operators who 

can't agree, then they l i v e w i t h the s i t u a t i o n j u s t l i k e i t 

i s r i g h t now, each one produces h i s own w e l l and stays under 

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

Q I n any event, you can not exceed your 

640-acre d a i l y allowable i n both w e l l s , r i g h t ? 

A Well, unless they form a 640-acre prora

t i o n u n i t , then they're t r e a t e d j u s t e x a c t l y l i k e they're 

t r e a t e d now. I t ' s only i f they form a 640-acre p r o r a t i o n 

u n i t t h a t you would have any kind of c o n s i d e r a t i o n t o — as 

t o d i v i s i o n of production among the w e l l s , between the 

we11s. 

Q Now, as I r e c a l l your testimony, there i s 

production l i m i t a t i o n on w e l l s o f f s e t t i n g the u n i t , Canada 

O j i t o s U n i t , i s t h a t c o r r e c t ? 

A Yes, s i r . I bel i e v e we made p r o v i s i o n 

f o r w e l l s i n s i d e the u n i t t h a t are located closer than 2310 

f e e t t o the l i n e can produce only one-half of a 640-acre 

p r o r a t i o n u n i t a llowable. 
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Q How would a w e l l , s i r , o f f s e t t i n g the 

u n i t p r o t e c t i t s e l f against the w e l l f u r t h e r west t h a t does 

not have the production l i m i t a t i o n ? 

A Well, I don't b e l i e v e I understand your 

problem. A w e l l o f f s e t t i n g the u n i t w i l l have — do you 

want t o take an example, a 320-acre w e l l , i t has a 320-acre 

allowable. The w e l l o f f s e t t i n g i t t o the west would have 

another 320-acre a l l o w a b l e , unless i t ' s on a 640-are prora

t i o n u n i t . 

Q I n other words, what you're saying i s 

t h a t a l l the w e l l s are t r e a t e d e q u a l l y across the — across 

the p o o l , assuming your a p p l i c a t i o n i s granted? 

A Well, a l l the p r o r a t i o n u n i t s w i l l be 

t r e a t e d e q u a l l y or p r o p o r t i o n a t e l y . A 640-acre u n i t gets 

twice as much allowable as a 320-acre u n i t . 

Q Let me ask you, s i r , i s the East Puerto 

Chiquito u n i t or pool contiguous w i t h the West Puerto Chi

q u i t o Pool? 

A Yes, s i r , the boundary i s contiguous. 

Q I b e l i e v e i t was your testimony t h a t 

there's communication between these two pools. 

A No, s i r , I be l i e v e i n 1963 we presumed 

t h a t i t was a l l one pool but as we d r i l l e d a d d i t i o n a l w e l l s , 

j u s t as we found otherwise i n the area, i t i s p r e t t y hard to 

f o r e c a s t w e l l are d r i l l e d e x a c t l y what — what the s i t u a t i o n 
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i s . 

We found separation then i n d r i l l i n g 

w e l l s , so i n 1966 we asked the pools be d i v i d e d . 

Q How many w e l l s o f f s e t each other i n the 

— i n these two pools, the East Puerto Chiquito and West 

Puewrto Chiquito? 

A D i r e c t o f f s e t s ? 

Q Yes, s i r . 

A I don't b e l i e v e we have any. 

Q How f a r apart are the two cl o s e s t w e l l s 

i n the two d i f f e r e n t pools? 

A I n East and West Puerto Chiquito? 

Q Yes, s i r . 

A I ' l l have t o look a t a map. 

Q Okay. 

A Mr. Chairman, I guess we're on the oppo

nents ' time now? 

MR. LEMAY: I wondered, Mr. Pa

d i l l a . Would you i d e n t i f y y o u r s e l f as f r i e n d l y or u n f r i e n d 

ly? 

MR PADILLA: I'm n e i t h e r . 

MR. LEMAY: The time a l l o c a t i o n 

f o r t h i s w i l l be — I guess we have n e u t r a l time, and you 

can c l a i m n e u t r a l . 

MR. PADILLA: Pine, w e ' l l claim 
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n e u t r a l time. I b e l i e v e we had time on Friday. 

MR. LEMAY: That's t r u e . We'll 

s u b t r a c t t h a t from your Friday time. 

A Mr. Chairman, i n answer t o Mr. P a d i l l a ' s 

question, i t appears t o me t h a t the c l o s e s t w e l l s might be 

i n the East Puerto Chiqu i t o Mancos Unit and the J i c a r i l l a 

w e l l s t o the west; look l i k e about three miles, something 

l i k e t h a t . 

MR. PADILLA: Mr. Chairman, I 

be l i e v e t h a t ' s a l l I have. 

MR. LEMAY: Thank you, Mr. Pa

d i l l a . 

A d d i t i o n a l questions of Mr. 

Greer? 

One p o i n t , Mr. — yes? 

MR. LYON: You go ahead and 

make your p o i n t . 

QUESTIONS BY MR. LEMAY: 

Q Well, i t was j u s t a p o i n t of c l a r i f i c a 

t i o n , i f I could, Mr. Greer. 

Concerning your three zones, I understand 

t h a t these are p e r f e c t l y pressure — i n pressure communica

t i o n but yet they're t r e a t e d separately w i t h i n a wellbore 

because you do not see any mi g r a t i o n of f l u i d s l o c a l l y but 
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regionally you do? 

A Yes, s i r . Regionally we see communica

t i o n among the three zones but l o c a l l y they appear to be 

separated, so — and by l o c a l l y I mean — 

Q How local? 

A We tested them i n wells p r i o r to a frac 

treatment that t i e s the three zones together. 

Q So wells that are fractured i n essence 

have communication between A, B, and C Zones? 

A In some instances. In some instances, 

you know, as we indicated t h i s morning, we fraced wells and 

did not t i e them together. Very c l e a r l y there the zones are 

separated. 

In Gavilan, with the tr a c t s and the per

forations as close together as they are, the chances are 

very good that most of the perfs are t i e d together behind 

the pipe. But — 

Q Would you consider that a local variable 

s i t u a t i o n , then? 

A Well, i t — i t ' s a local s i t u a t i o n i n 

which the zones are t i e d together, but — and you have ver

t i c a l communication between them, but i t ' s nothing that w i l l 

give the mass migration down through the main part of the 

reservoir that's away from the wellbore as was postulated by 

the opposition l a s t August. 
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Of course, we don't know i f t h a t ' s a 

concern now or i f , perhaps, the o p p o s i t i o n has changed t h e i r 

p o s i t i o n about the r e s e r v o i r or i f they s t i l l t h i n k i t ' s a 

600-foot communicative r e s e r v o i r or whether they, perhaps, 

now they t h i n k i t ' s s t r a t i f i e d . We don't know. We won't 

know whether t h a t ' s an issue now or whether t h a t ' s a p o i n t 

of agreement or a p o i n t of d i f f e r e n c e , we don't know r i g h t 

now. 

MR. LEMAY: That's a l l I have. 

Mr. Lyon? 

MR. LYON: V. C. Lyon, Chief 

Engineer f o r the Commission. 

QUESTIONS BY MR. LYON: Q Mr. Greer, I'd l i k e t o v i s i t w i t h you a 

l i t t l e b i t about some e x h i b i t s i n Section Q. 

A Looks l i k e the Kry s t i n a t h a t you're look

i n g a t , V i c . 

Q Yes. The pink sheet showing the Kryst i n a 

i n red? Have you found i t ? 

A I've found i t . 

Q You show the Kr y s t i n a c i r c l e d i n red and 

then a l a r g e r red c i r c l e w i t h i n which the Kryst i n a w e l l i s 

located . 

Are those w e l l s producing, the we l l s i n -
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side the l a r g e r red c i r c l e ? 

A The — the f i g u r e typed i n by the w e l l s 

show the approximate 1987 production r a t e . For instance, 

the top one i s 9 b a r r e l s and the next one, 10 b a r r e l s , then 

3 and 2 and those t h a t show zero are s h u t - i n apparently most 

of the year. And I b e l i e v e the K r y s t i n a was s h u t - i n a l l 

year, most of the year. 

Q Most of the year, I b e l i e v e . The w e l l 

t h a t ' s c i r c l e d i n green, what i s the status of t h a t w ell? 

A I t averaged about 70 b a r r e l s a day f o r 

the time i t produced l a s t year. I b e l i e v e i t came on pro

d u c t i o n , seems t o me i t was i n May or June, which, i n c i d e n 

t a l l y , John Roe w i l l be p u t t i n g on the s t a t i s t i c s of a l l the 

w e l l s i n both pools, and those w e l l s are i d e n t i f i e d and a l l 

of the — the exact s t a t i s t i c s f o r each month f o r each w e l l , 

and t h a t i n f o r m a t i o n w i l l be a v a i l a b l e to the Commission. 

Q A l l r i g h t . I was unclear i n your t e s t i 

mony whether the data shown opposite on the white page i n d i 

cated t h a t the K r y s t i n a Well was being drained by production 

from w e l l s w i t h i n t h a t l a r g e r red c i r c l e or from outside the 

red c i r c l e . 

A Well, what I've p l o t t e d i s j u s t w e l l s 

t h a t — the production from w e l l s w i t h i n t h a t c i r c l e . I've 

p l o t t e d them against the Krystina's pressure. Then the 

shaded area represents the deduction from the production of 
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the Greener Grass Well and t h a t shows c l e a r l y t o me t h a t the 

Greener Grass Well i s d r a i n i n g the Kr y s t i n a area. 

Now how f a r around the Kr y s t i n a beside 

the w e l l i t s e l f , we don't know, but the f a c t t h a t i t ' s over 

a mile from the K r y s t i n a t o the Greener Grass Well and the 

c i r c l e t h a t I've drawn i s maybe a 2-mile r a d i u s , i t would 

seem poss i b l e t h a t there i s some kind of drainage a f f e c t i n g 

a l l of the w e l l s i n t h a t c i r c l e . 

Q Do you have an opinio n as t o whether or 

not t h a t area i s being drained by the w e l l s outside the red 

c i r c l e ? 

A My f e e l i n g i s t h a t — t h a t they're both 

d r a i n i n g from the same common source of supply and the 

reason I say t h a t i s because the pressures are dropping com

parably the same, about the same. 

I t ' s seemed very d i f f i c u l t f o r w e l l s w i t h 

a higher pressure than those i n the Kryst i n a area t o be 

d r a i n i n g the K r y s t i n a area, and t h a t ws the f i r s t thought 

t h a t our committee had, the engineering committee, when we 

looked a t t h a t , t h a t those low pressures mean i t ' s j u s t not 

communication w i t h anything but one of the th i n g s we can't 

be sure about i s the producing pressures i n some of the 

we l l s t o the n o r t h and what the pressures are the r e . 

For instance, the w e l l s i n Section 3, we 

don't have much i n f o r m a t i o n on t h e i r pressures. They may be 
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i n communication w i t h both Gavilan t o the n o r t h , the Krys

t i n a t o the south, and somehow they're k i n d of t i e d together 

so t h a t the f a s t e r the Gavilan area i s drawn down, the f a s 

t e r the K r y s t i n a area drops i n pressure. 

Q Do you happen t o know i f any of those 

w e l l s are connected t o a gas gat h e r i n g f a c i l i t y ? 

A A l l I know i s t h a t — I know t h a t Merrion 

has had d i f f i c u l t y g e t t i n g h i s w e l l , h i s Kr y s t i n a Well con

nected and since the Greener Grass Well i s producing, I 

would presume t h a t they have arranged f o r a gas connection 

f o r t h a t w e l l . I don't know about the others. Well, the 

others t h a t are producing, they probably have a gas connec

t i o n . 

Q For those w e l l s which don't have gas con

nectio n s , i n reference t o your proposed amendments t o the 

r u l e s , the amendment of a l l o c a t i n g o i l and gas, what do you 

consider t o be the r e l i a b i l i t y of gas measurement from a 

w e l l t h a t doesn't produce i n t o a p i p e l i n e ? 

A Well, i t ' s my undertanding t h a t the w e l l s 

t h a t do not produce i n t o the p i p e l i n e , l e t ' s see, I b e l i e v e 

they're — the OCD has given them an allowable of a c e r t a i n 

number of MCF a day. Seems t o me l i k e i t was 30 MCF a day, 

or something l i k e t h a t . That might s t i l l be — s t i l l pro

duce . 

A l l we would know there would be an oper-
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ato r *s — the accuracy of h i s equipment t o go by and occa

s i o n a l l y measure t h a t g a s / o i l r a t i o . C e r t a i n l y he would not 

have a d a i l y measurement l i k e you do where i t ' s going t o a 

p i p e l i n e , so I would t h i n k j u s t offhand i t would not be as 

accurate as the w e l l s connected t o a p i p e l i n e . 

Q Do you t h i n k we might be back on the 

honor system? 

A I t h i n k i t ' s a p o s s i b i l i t y . 

Q Thank you, t h a t ' s a l l I have. 

MR. LEMAY: Any a d d i t i o n a l 

questions? 

I f not, the witness w i l l be ex

cused. 

MR. BROSTUEN: I have some. 

MR. LEMAY; Oh, yes. Just go 

ahead, Mr. Brostuen. 

QUESTIONS BY MR. BROSTUEN: 

Q Okay. Mr. Greer, I'm looking a t your ex

h i b i t i n Section A. I t ' s your p l a t showing the l o c a t i o n of 

the w e l l s i n the u n i t and whose testimony you want t o be

l i e v e , I guess, n o t i c i n g t h a t you have your w e l l s L - l l and 

P - l l , they were d r i l l e d e s s e n t i a l l y on, what, 160-acre o f f 

sets t o each other. When were they d r i l l e d ? 

A They were — I be l i e v e the P - l l was the 
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second w e l l i n t h a t area. K-13 was the f i r s t one, P - l l was 

next, and then I b e l i e v e the A-14, and t h a t was, when we 

d r i l l e d the L - l l , t h a t we had, I t h i n k , the A-14 Well shut-

i n and when we were producing the L - l l and, my gracious, we 

found a drop i n the f l u i d l e v e l w i t h the w e l l s h u t - i n and 

not producing, and I remember one of our partners said t h a t , 

good n i g h t , t h a t ' s j u s t l i k e the drawing o i l out of a tank 

and gauge i t and you can see the o i l going out of the tank 

and the gauge l i n e showing the lower l e v e l of o i l , j u s t l i k e 

we d i d w i t h our f l u i d l e v e l s . And t h a t was when we decided 

t h a t we needed t o run an i n t e r f e r e n c e t e s t . And so t h a t i n 

t e r f e r e n c e t e s t was run i n 1965, so w i t h o u t looking up the 

records I would judge the L - l l was d r i l l e d i n the f a l l of 

'64. 

And I t h i n k t h a t was the l a s t time t h a t 

we d r i l l e d any w e l l s t h a t close together. 

Q This was when you had t h a t 320-acre spac

ing i n e f f e c t , i s t h a t c o r r e c t ? 

A Yes, s i r . Temporary 320-acre spacing a t 

t h a t time. 

Q And, of course, p r i o r t o your u n i t i z a 

t i o n . 

A No, s i r , the u n i t was formed e a r l i e r . 

Q The u n i t had been formed e a r l i e r ? 

A Yes, s i r , we formed the u n i t before we 
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s t a r t e d t o d r i l l . 

Q That was a p r o r a t i o n u n i t r a t h e r than a 

secondary recovery u n i t , i s t h a t c o r r e c t ? 

A I t was an e x p l o r a t i o n u n i t . 

Q E x p l o r a t i o n u n i t . Your — could you give 

me any idea as t o what the c u r r e n t producing rates are f o r 

those three w e l l s , the L - l l , the P - l l , and the A-14, or w i l l 

t h a t be presented tomorrow by your ge o l o g i s t ? 

A Oh, no, I can t e l l you. We shut those 

w e l l s i n when t h e i r g a s / o i l r a t i o s reached about 2-to-3000 

cubic f e e t a b a r r e l and they were then s h u t - i n , oh, l i k e i n 

the seventies. 

Q So they are c o n t i n u i n g t o be s h u t - i n t o 

day? 

A Yes, s i r , they're s h u t - i n . We'll open 

them up when we get i n t o our c y c l i n g o p e r a t i o n . 

Q I see. The — the Canada O j i t o s U n i t , i s 

t h a t now a s t a t u t o r y u n i t ? I s t h a t — 

A Yes, s i r , i t ' s now a s t a t u t o r y u n i t . 

Q I'm n o t i c i n g t h a t you have a considerable 

acreage here included. You have a t l e a s t two townships, 

probably 2-1/2 or maybe 2-2/3rds townships here w i t h a l i m 

i t e d amount of d r i l l i n g . How d i d you determine p a r t i c i p a 

t i o n f o r a u n i t t h a t big? (Not c l e a r l y understood) p a r t i c i 

p a t i o n . I'm not f u l l y aware of eve r y t h i n g about your u n i t 
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here, of course. 

A Okay, what we d i d , we j u s t used the same 

p a r t i c i p a t i o n f a c t o r t h a t we had f o r the — the e x p l o r a t o r y 

u n i t f o r the p a r t i c i p a t i n g area. We j u s t used t h a t , t h a t 

formula. 

Q And do you have diverse mineral ownership 

then i n t h i s area or i s t h i s s t r i c t l y — 

A There's — there's fee land and f e d e r a l 

land and s t a t e land and then t o the nor t h there's J i c a r i l l a 

land on the n o r t h boundary of the u n i t . 

Q I n s i d e the u n i t ? 

A Beg pardon? 

Q In s i d e the u n i t , Mr. Greer? 

A No, i t ' s outside the u n i t — 

Q Okay. 

A — now. We have plans and have been 

working f o r a f o u r t h expansion of the u n i t t o include most 

of those J i c a r i l l a lands. 

Q I see. 

A We're j u s t i n the process of working on 

t h a t now; been i n the process f o r e i g h t years. 

MR. BROSTUEN; That's a l l I 

have. 

MR. LEMAY: Any a d d i t i o n a l 

questions? 
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We w i l l excuse the witness. Do 

you want t o put your next witness on; take a f i v e minute 

break f i r s t ? 

MR. KELLAHIN: Let's take a 

f i v e minute break. 

MR. LEMAY: Let's take a f i v e 

minute break and come back and w e ' l l s t a r t the next witness. 

(Thereupon a f i v e minute recess was taken.) 

MR. LEMAY: We'll continue on. 

I might say a t t h i s p o i n t we w i l l reconvene tomorrow a t 8:30 

a f t e r we get about 20 or 30 minutes from the next witness. 

This i s t o keep things on schedule, so tomorrow morning 

w e ' l l reconvene the hearing a t 8:30 and continue a t t h i s 

p o i n t . 

MR. KELLAHIN: Thank you, Mr. 

Chairman. 

C a l l a t t h i s time our next 

witness f o r the a p p l i c a n t s i n the Case 9113, Mr. Richard 

D i l l o n , D-I-L-L-O-N. Mr. D i l l o n i s a petroleum engineer 

w i t h Sun E x p l o r a t i o n and Production Company. 



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 

221 

RICHARD G. DILLON, 

being c a l l e d as a witness and being duly sworn upon h i s 

oath, t e s t i f i e d as f o l l o w s , t o - w i t : 

DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q For the record, Mr. D i l l o n , would you 

please s t a t e your name, s i r ? 

A My name i s Richard G. D i l l o n . 

Q Mr. D i l l o n , were you p r e v i o u s l y sworn 

t h i s morning as one of the expert witnesses before the Com

mission? 

A Yes. 

Q By whom are you employed, Mr. D i l l o n ? 

A I'm employed by Sun E x p l o r a t i o n and Pro

ducti o n Company. 

Q What i s i t t h a t you do f o r Sun Explora

t i o n and Production Company? 

A I'm employed as a r e s e r v o i r engineer i n 

Sun's headquarters o f f i c e i n D a l l a s , Texas. As a r e s e r v o i r 

engineer i n t h i s c a p a c i t y , I've performed various r e s e r v o i r 

s t u d i e s . Various other f u n c t i o n s come under my respons

i b i l i t y . I have spent several years i n a r e s e r v o i r simula

t i o n group. During t h a t time I've done a number of studies 
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on d i f f e r e n t f i e l d s of various types, i n c l u d i n g d i f f e r e n t 

m a t e r i a l s , i n c l u d i n g sandstone, limestone, dolomite, both of 

c l a s t i c and r e e f - t y p e s t r u c t u r e s . These had ma t r i x , vugular 

and f r a c t u r e p o r o s i t y . Also these r e s e r v o i r s had d i f f e r e n t 

processes, such as primary d e p l e t i o n ; secondary processes, 

w a t e r f l o o d i n g , gas i n j e c t i o n ; t e r t i a r y processes, C02 mis-

c i b l e f l o o d i n g . 

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

O i l Conservation Commission of New Mexico? 

A No, I have not. 

Q Have you t e s t i f i e d before other o i l and 

gas r e g u l a t o r y bodies of other states? 

A Yes, I have. 

Q When and where d i d you o b t a i n your degree 

i n engineering, Mr. D i l l o n ? 

A I obtained my degree, which i s a Bachelor 

of Science degree i n petroleum engineering, from the Colora

do School of Mines i n 1978. 

Q And what p r o f e s s i o n a l associations are 

you a member of? 

A I'm a member of the Society of Petroleum 

Engineers and I'm a Registered Professional Engineer i n 

Texas. 

Q As a r e s e r v o i r engineer t h a t works w i t h 

Sun's Reservoir Simulation Group, what s i g n i f i c a n c e does 
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t h a t type of work have f o r Sun i n the case t h a t we have be

fo r e the Commission today? 

A That experience i s s i g n i f i c a n t i n t h a t I 

was able t o r e l y on t h i s past experience i n order t o u t i l i z e 

a computer model i n order o t analyze the behavior of the 

Mancos Reservoir. 

Q When we t a l k about the Mancos Reservoir, 

are you i n c l u d i n g what i s defined as the Gavilan Area as 

w e l l as the West Puerto C h i q u i t o Mancos Area? 

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

Q What have you done w i t h regards t o study

ing the Mancos Area, Mr. D i l l o n ? 

A With regards t o the Mancos Area we have 

taken the o b j e c t i v e of performing a s i m u l a t i o n study i n or

der t o determine the s e n s i t i v i t y of recovery from the reser

v o i r , p r i m a r i l y through r a t e s . We've also i n v e s t i g a t e d 

other parameters which mignt a f f e c t the u l t i m a t e recovery. 

Q Have you completed t h a t study? 

A That's — yes, I have. 

Q And based upon your study of the Mancos 

r e s e r v i r , Mr. D i l l o n , have you reached c e r t a i n conclusions 

and opinions as a petroleum engineer about the Mancos Reser

v o i r ? 

A Yes, I have. 

Q And do your opinions include opinions 
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concerning the optimum producing rates f o r the pool as w e l l 

as the w e l l spacing f o r t h a t pool? 

A Yes. 

Q When you as a petroleum engineer w i t h 

t h i s s p e c i f i c experience and ex p e r t i s e w i t h r e s e r v o i r simu

l a t i o n , what i s i t t h a t you are ge n e r a l l y doing? 

A With t h i s experience I w i l l take the par

ameters which we have i n the Gavilan Area and the West Puer

to C h i q u i i t o Areas and use t h a t data i n a model i n order to 

determine the various behaviors under d i f f e r e n t c o n d i t i o n s 

imposed on t h a t model. 

Q When you conduct a r e s e r v o i r s i m u l a t i o n , 

would you describe f o r us what are the basic elements or 

parts of t h a t type of r e s e r v o i r s i m u l a t i o n and the study 

t h a t goes on w i t h i t ? 

What are the p a r t s or f a c t o r s t h a t con

s t i t u t e the study t h a t you made? 

A The f i r s t p a r t of any study would prob

ably be t o — would be t o choose the proper model i n order 

to — t h a t i s the proper computer program i n order t o 

which would be appropriate f o r the r e s e r v o i r t h a t i s — i s 

under study. 

Q A f t e r you've selected the model, what 

then i s the next step you conduct? 

A At t h a t p o i n t the next step would be t o 
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gather i n t e r p r e t and t o b a s i c a l l y c o l l e c t the i n p u t data t o 

i n p u t i n t o the model. 

Q A f t e r you have c o l l e c t e d the r e s e r v o i r 

c h a r a c t e r i s t i c s and parameters t h a t you put i n t o the model 

you've sel e c t e d , what then i s the next t h i n g you do? 

A At t h a t p o i n t you do any manipulation i f 

need be i n order t o get t h a t data i n t o the proper format f o r 

the p a r t i c u l a r model, and then you submit the model to the 

computer board — run. 

Q A f t e r the computer runs and simulates the 

r e s e r v i r , what then i s the next step, Mr. D i l l o n ? 

A The next step a t t h a t p o i n t i s t o take 

the r e s u l t s from the model i n whatever form they may be, and 

analyze those r e s u l t s . 

Q And have you followed t h a t procedure w i t h 

regards t o studying and s i m u l a t i n g the Mancos Reservoir? 

A Yes, I have. 

MR. KELLAHIN: At t h i s p o i n t , 

Mr. Chairman, we tender Mr. D i l l o n as an expert petroleum 

engineer. 

MR. LEMAY: So q u a l i f i e d . 

Q Mr. D i l l o n , do you have an opinio n 

concerning the e f f e c t , i f any, of the s t r u c t u r e or d i p and 

i t ' s importance t o the recoveries i n the Mancos Reservoir? 

A Yes, I do. 
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Q What i s t h a t opinion? 

A My op i n i o n i s t h a t the Mancos Reservoir 

i s very s e n s i t i v e t o rates i n terms of u l t i m a t e o i l recov

ery. That u l t i m a t e recovery i s also a f f e c t e d by the reser

v o i r d i p t h a t i s present. 

Q I s r e s e r v o i r s i m u l a t i o n by computer 

modeling something t h a t you do on a regu l a r basis? 

A At t h i s p o i n t i n time i t i s not a day to 

day f u n c t i o n t h a t I perform, but i t i s something t h a t hap

pens duri n g the process of my r e s p o n s i b i l i t i e s , yes. 

Q I n your past experience i n v o l v i n g reser

v o i r s imulations have you modeled r e s e r v o i r s s i m i l a r t o the 

Mancos i n terms of i n c l u d i n g a f r a c t u r e d r e s e r v o i r ? 

A I have studies f r a c t u r e d r e s e r v o i r s , yes. 

Q I n making your study you've said the 

f i r s t element of t h a t study i s t o s e l e c t a model. I n decid

ing on which model t o apply t o a c e r t a i n r e s e r v o i r , what are 

the general types or categories of models from which you 

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

A The model, or models t h a t you may choose 

from f o r any p a r t i c u l a r s e l e c t i o n are of very d i f f e r e n t 

types depending on what type of f l u i d behavior you might ex

pect, the d i f f e r e n t rock p r o p e r t i e s t h a t might be present, 

whether or not a p a r t i c u l a r recovery process t h a t would be 

unique, such as a t e r t i a r y recovery process, and you would 
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have t o take i n t o c o n s i d e r a t i o n the number dimensions you 

want t o model i n , whether i t be a l i n e a r model or a two-

dimensional cross s e c t i o n , or a re g u l a r model w i t h perhaps a 

3-dimensional a e r i a l type model. 

Q When we t a l k about the model, are you 

t e l l i n g us i t i s the computer program t h a t you put i n t o the 

computer and i t ' s t h a t computer program t h a t you're s e l e c t 

i n g o f f the s h e l f ? 

A That's c o r r e c t . The s e l e c t i o n would be 

t o — f o r the program t h a t i s the set of computer code t h a t 

would run the data t h a t you have i n p u t t o i t , would perform 

the equations, and would give you the r e s u l t s . That i s what 

I'm r e f e r r i n g t o as a model. 

Q I assume t h a t computer models and pro

grams come i n a l l v a r y i n g l e v e l s of s i m p l i c i t y t o very 

s o p h i s t i c a t e d , complex models. 

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

Q Would you describe f o r us i n making your 

s e l e c t i o n of the model t h a t you picked f o r the Mancos Area, 

what was the type of model you selected? 

A The model t h a t we selected was a p u b l i c l y 

a v a i l a b l e model, one t h a t we had purchased. S p e c i f i c a l l y 

i t ' s terms the VIP Model, t h a t i s — t h a t stands f o r Vector

ized I m p l i c i t Program. This i s a product put out by J. S. 

Nolen and Associates. I t i s a 3-dimensional black o i l model 
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and — i n other words, a conventional type of model. 

I t has, s p e c i f i c a l l y i n t e r e s t i n g t o Sun 

i s the f a c t t h a t i t i s w r i t t e n , i t i s designed t o run on a 

high speed computer such as the Cray t h a t we have, i n which 

t h i s work was done. 

Q I can't run t h i s program on my Apple com

puter i n my bedroom, can I? 

A No, you con't. 

Q I t ' s not something t h a t I get from Com-

puterland and j u s t plug i t i n and run and get a s i m u l a t i o n 

of t h i s r e s e r v o i r . 

A No, s i r . 

Q When we t a l k about one phase and one d i -

menstional models what are we t a l k i n g about there? 

A One phase would imply t h a t only one type 

of f l u i d would e x i s t i n the r e s e r v o i r . That could be a gas 

or a l i q u i d , e i t h e r water or o i l . One dimensional would im

p l y t h a t the model could only form — excuse me, perform 

c a l c u l a t i o n s going i n one d i r e c t i o n . That would be a — the 

ost s i m l i s t i c type of model from the dimension standpoint. 

Q You said the VIP model you selected i s 

one t h a t w i l l be 3-dimensional and 3-phase? 

A Correct. 

Q Would you describe what t h a t means? 

A 3-dimensional i n d i c a t e s t h a t the model 
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can simulate any c o n f i g u r a t i o n of the r e s e r v o i r no matter 

what i t s extent i s v e r t i c a l l y , h o r i z o n t a l l y , t h a t i s a r e a l -

i y . 

The black o i l 3-phase impli e s t h a t i t 

w i l l perform c a l c u l a t i o n s f o r having a l l three phases of 

gas, o i l , and water present i n the reservor simultaneously. 

Q Why d i d you pic k t h i s p a r t i c u l a r model 

f o r the Mancos Reservoir? 

A This model was chosen because i t was i n 

our judgment the best model t h a t we could pick f o r i t . I t 

i s a s t a t e of the a r t model. I t ' s , again, i t f i t s our phys

i c a l c o n s t r a i n t s . We t e s t e d i t thoroughly against other 

models and have deemed i t a very good product. 

Q Has Sun used t h i s model t o a degree t h a t 

you have developed an op i n i o n about i t s r e l i a b i l i t y and 

proven accuracy? 

A Yes. 

Q And what i s t h a t opinion? 

A The o p i n i o n i s t h a t i t ' s very r e l i a b l e , 

very accurate f o r the type of model t h a t i t i s . 

Q Has Sun r e l i e d upon t h i s model t o perform 

s o p h i s t i c a t e d modeling of complex r e s e r v o i r s other than the 

Mancos? 

A Yes. 

Q And you've selected i t t o apply t o t h i s 
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Mancos Reservoir. 

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

Q Let me d i r e c t your a t t e n t i o n to the e x h i 

b i t book. When we look a t Sun E x p l o r a t i o n and Production 

Company e x h i b i t book, i s t h i s a book t h a t you have caused t o 

be prepared under your su p e r v i s i o n and d i r e c t i o n ? 

A Yes. 

Q Do the e x h i b i t s t h a t are i n t h i s book r e 

present your opinions and your work product — 

A Yes, s i r . 

Q — as w e l l as the i n p u t of other i n d i v i 

duals upon which you have r e l i e d ? 

A Yes, i t does. 

Q Let's t u r n t o E x h i b i t Number One, Mr. 

D i l l o n , and have you simply i d e n t i f y t h a t e x h i b i t f o r us. 

A E x h i b i t Number One i s a d e s c r i p t i o n of 

the program t h a t was selected. I t gives some s t a t i s t i c s f o r 

i t . 

I might p o i n t out t h a t t h i s program i s 

used by several other major o i l companies. I t e s s e n t i a l l y 

q u a l i f i e s the programs. 

Q I s t h i s program or model one t h a t i s 

s u i t a b l e f o r instances i n which there i s evidence of d i p or 

s t r u c t u r a l distances i n the r e s e r v o i r t h a t Mr. Greer has de

scribed e a r l i e r today? 
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A Yes. 

Q I s t h i s model adequate and s u f f i c i e n t t o 

model a segregated r e s e r v o i r ? 

A Yes. 

Q Is t h i s model one t h a t i s s u i t a b l e f o r 

use i n a f r a c t u r e d r e s e r v o i r ? 

A This model i s s u i t a b l e f o r a s i n g l e poro

s i t y system, such as would e x i s t i n the Mancos where there 

i s no c o n t r i b u t i o n from the matrix p o r o s i t y . 

Q I s model also s u i t a b l e , i f i n f a c t there 

was matrix c o n t r i b u t i o n from the sand i n t h i s r e s e r v o i r ? 

A This model could be configured to account 

f o r t h a t c o n t r i b u t i o n , yes. 

Q Let's t u r n t o E x h i b i t Number Two. Having 

selected the appropriate model f o r t h i s r e s e r v o i r , Mr. D i l 

l o n , what then i s the next t h i n g t h a t you do? 

A Again, as I st a t e d before, the next t h i n g 

t o do would be t o gather the data and determine what in p u t 

parameters t o use i n the model. 

Q And what i s depicted on E x h i b i t Number 

Two? 

A E x h i b i t Two are the assumptions and para

meters, the values thereof t h a t were used i n the model. 

Most of these came, as mentioned before, from — from other 

sources, p r i m a r i l y previous testimony, c a l c u l a t i o n s by Sun, 
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and the operator of the Canada O j i t o s U n i t . 

Q Are the parameters and assumptions t h a t 

you have set f o r t h on t h i s e x h i b i t a l l the parameters and 

assumptions t h a t you need t o make as an engineer i n order t o 

model t h i s r e s e r v o i r ? 

A The parameters t h a t are o u t l i n e d here are 

the basic parameters t h a t are r e q u i r e d , yes, to go i n t o the 

model. There are other c o n s i d e r a t i o n s , but these parameters 

would make the t h i c k e r c o n f i g u r a t i o n of the model unique f o r 

the Mancos s i t u a t i o n . 

Q Having done t h a t , then, Mr. D i l l o n , would 

you d i r e c t your a t t e n t i o n now t o E x h i b i t Number Three, 

which, i f y o u ' l l take a moment, y o u ' l l see t h a t on E x h i b i t 

Number Two, under " r e l a t i v e p e r m e a b i l i t y " you have put a r e 

ference and i t says " E x h i b i t Number Three"? 

A Correct. 

Q Let's t u r n t o E x h i b i t Number Three and 

have you discuss f o r us what you have done w i t h regards t o 

the r e l a t i v e p e r m e a b i l i t y parameter t h a t you've selected f o r 

the model. 

A E x h i b i t Three i s a p l o t of the r e l a t i v e 

p e r m e a b i l i t y . This data was o r i g i n a l l y introduced i n t o t e s 

timony by the operator of the Canada O j i t o s U n i t . 

The dashed l i n e , which i s labeled "Curve 

used i n c a l c u l a t i o n " , i s the data t h a t was used i n the 
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model. 

I might p o i n t out t h a t the bottom a x i s , 

the h o r i z o n t a l axis i n d i c a t e s the t o t a l l i q u i d s a t u r a t i o n . 

The v e r t i c a l a x i s , which i s l o g a r i t h m i c , i n d i c a t e s the r e l a 

t i v e p e r m e a b i l i t y r a t i o of gas t o o i l . 

This data i s used i n the model i n t h a t i t 

c a l c u l a t e s — i s used to c a l c u l a t e the f r a c t i o n a l flow of 

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

Q I n d e s c r i b i n g the f u n c t i o n a l f l o w i n the 

r e s e r v o i r you've referenced t h i s e x h i b i t as representing the 

r e l a t i v e p e r m e a b i l i t y of f r a c t u r e d formations prepared by, 

and u t i l i z e d by Mr. Greer? 

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

Q This came from one of h i s e x h i b i t s ? 

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

Q How does t h i s compare t o the r e l a t i v e 

p e r m e a b i l i t y curve t h a t Mr. Hueni used i n h i s p r i o r t e s t i 

mony before the Commission? 

A According t o the testimony, t h i s i s also 

the same curve t h a t Mr. Hueni used. 

Q Okay. Let's t u r n now t o E x h i b i t Number 

Four. When we look a t E x h b i i t Number Two under " F l u i d Pro

p e r t i e s " , under the " O i l " p o r t i o n , you've referenced us t o 

E x h i b i t Number Four. What i s E x h i b i t Number Four? 

A E x h i b i t Four i s simply the Core Lab r e -
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p o r t of the PVT ana l y s i s from the Canada O j i t o s Unit Well 

No. L - l l . I t ' s labeled 12-11 th e r e . 

Q I t i s i n f a c t the L - l l Well i n the u n i t , 

i s i t not? 

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

Q Okay. What do we do w i t h t h i s ? 

A The next twelve pages, which c o n s t i t u t e 

t h i s r e p o r t , c o n t a i n the data t h a t describes the PVT behav

i o r of the f l u i d s i n the r e s e r v o i r . This was used i n the 

model study because we f e l t i t was a re p r e s e n t a t i v e sampling 

i n a r e s e r v o i r . Again t h i s was our i n p u t data t h a t we u t i 

l i z e d . 

Q This i s p a r t of the data t h a t I t h i n k you 

said e a r l i e r you have t o c a l i b r a t e or recompute i n order t o 

make i t s u i t a b l e f o r use i n the model? 

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

Q I f o r g o t the magic word. What do you do? 

A Manipulate, perhaps. 

Q By manipulate you don't mean t h a t you 

have fudged t o make t h i s do something unusual. 

A No. 

Q A l l r i g h t , manipulate i s a word or a r t 

f o r you simulators and i t simply means t h a t you've taken 

t h i s data and made i t , converted i t i n somefashion t o make 

i t work i n the model. 
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A That's c o r r e c t . 

Q That's a mechanical task t h a t you p e r f o r 

med. 

A I t has been converted i n t o a form t h a t i s 

acceptable f o r i n p u t i n t o t h i s p a r t i c u l a r model, yes. 

Q Having selected the model, having inputed 

( s i c ) the parameters, what then i s the next t h i n g t h a t you 

need t o do? 

A Having selected a l l of the parameters and 

having set up the e n t i r e c o n f i g u r a t i o n of the model, the 

next t h i n g would be t o run the model. 

Q Well, I d i d n ' t ask you the r i g h t ques

t i o n . 

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

Q E x h i b i t Number Five has something to do 

w i t h g r i d size on the model. 

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

Q A l l r i g h t . Before you run the model 

you've t o l d me you have t o s e l e c t a g r i d s i z e . Now what i n 

the world i s t h a t and why do you do i t ? 

A The g r i d , and loo k i n g a t E x h i b i t Five, 

t h i s i s simply a gr a p h i c a l d e p i c t i o n of the g r i d d i n g t h a t 

was used i n the model. The g r i d i s the means by which the 

r e s e r v o i r s i m u l a t o r , i f you w i l l , accounts f o r the flow of 

o i l and gas and/or water through the r e s e r v o i r . Each of the 
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g r i d c e l l s , which i s represented by one of the squares i n 

e i t h e r the upper or lower d e p i c t i o n , i s the smallest e n t i t y 

w i t h i n the s i m u l a t i o n , s i m u l a t o r , which has a unique pres

sure and s a t u r a t i o n f o r each of the phases by which the 

model i s able t o reproduce the f l o w i n the r e s e r v o i r , thus 

accounting f o r the — i t s r e l a t i v e movements. 

This p a r t i c u l a r size was selected because 

i t i s an optimum combination of a r e a l d e f i n i t i o n which e l i 

minates e r r o r s i n the model due t o what we c a l l g r i d e f 

f e c t s , or numerical d i s p e r s i o n . 

The v e r t i c a l d e f i n i t i o n as you see there 

i s f i v e l a y e r s . This was also again an optimum value f o r 

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

Q I n s e l e c t i n g the appropriate g r i d s i z e , 

would you describe f o r us what i t means when you say "7x7x5 

l a y e r s " , as shown on E x h i b i t Five? 

A That simply means t h a t as you can see 

here, we have seven c e l l s i n the X d i r e c t i o n , i f you w i l l , 

and Y d i r e c t i o n , i n the h o r i z o n t a l plane, and we have f i v e 

layers i n the v e r t i c a l plane, thus we have f o r t y - n i n e c e l l s 

a r e a l l y and f i v e layers v e r t i c a l l y . 

As you can see from the — the p l o t f o r 

the 640-acre spacing symmetry element, as t h i s would be 

c a l l e d , as t h i s i s a minimum element t h a t can be taken out 

of the r e s e r v o i r t h a t i s r e p r e s e n t a t i v e of each incidence of 
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a 640-acre spacing s i t u a t i o n . You can see, as labeled, the 

model i s 5,280 f e e t on a si d e . This represents a square 

m i l e , and we have four w e l l s producing out of each of the 

corner c e l l s , each of which was scaled i n the model t o be a 

one-quarter w e l l . This i s an acceptable s i m u l a t i o n p r a c t i c e 

i n order t o reduce computer run time and avoid excessive 

computer cos t , but a t the same time not l o s i n g any accuracy 

or c o n t i n u i t y of the r e s u l t s . 

Q Do you have an op i n i o n as an expert pet

roleum engineer, as t o whether the model or g r i d size you've 

selected f o r the model i s the most appropriate one t o s e l e c t 

f o r t h i s purpose? 

A I b e l i e v e i t i s the most appropriate f o r 

t h i s purpose. 

Q Having selected the model, having inputed 

the r e s e r v o i r parameters, having selected an appropriate 

g r i d s i z e , what then i s the next t h i n g you do? 

A At t h a t p o i n t w i t h the model e n t i r e l y 

constructed t o t h a t p o i n t , then you would run the model. 

MR. KELLAHIN: Mr. Chairman, 

what's your pleasure? 

MR. LEMAY: Well, I t h i n k , j u s t 

l i k e any good soap opera, we should, j u s t when we get t o the 

i n t e r e s t i n g p a r t , we should continue tomorrow ( i n a u d i b l e ) . 

We'll reconvene a t 8:30 i n the 
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morning. 
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