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BEFORE THE 
NEW MEXICO OIL CONSERVATION COMMISSION 

MORGAN HALL 
STATE LAND OFFICE BUILDING AU 

SANTA FE, NEW MEXICO f' 
Wednesday, A p r i l 25, 1973 

EXAMINER HEARING 

IN THE MATTER OF: 

Applxcation of A t l a n t i c R i c h f i e l d Company 
for a un i t agreement, Eddy County, 
New Mexico 

IN THE MATTER OF: 

Applxcation of A t l a n t i c Richfield Company 
for a pressure maintenance project, Eddy 
County, New Mexico 

Case No. 4952 

Case No. 4953 

BEFORE: Richard L. Stamets 

TRANSCRIPT OF HEARING 
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MR. STAME75: The hearing w i l l come t o order, please, 

we w i l l take next Case 4952; and I believe that w i l l be 

consolidated with Case 4953 f o r testimony. 

MR. CARP.: Case 4952, Application of A t l a n t i c R i c h f i e l d 

Company f o r a u n i t agreement, Eddy County, New Mexico. And 

Case 4952, application of A t l a n t i c R i c h f i e l d Company f o r a 

pressure maintenance p r o j e c t , Eddy County, New Mexico. 

MR. STAMETS: I'd l i k e t o c a l l f o r appearances i n these 

two cases. Mr. Hinkle, the cases are consolidated on your 

recommendation. 

MR. RXNKLE: Clarence Hinkle, Hinkle, Rondurant, Cox 6 

Eaton, appearing on behalf of A t l a n t i c R i c h f i e l d . 

MR. STAMETS: Other appearances, please. 

HP. LANPTR: Bruce Landis appearing on behalf of 

Amoco Production Coispanv. 

MR. LOSEE: F. A. Losee appearing on behalf of Yates 

Petroleum Corporation and the various i n t e r e s t s . 

MR. MORRISt Richard Morris of Montgomery, Federici, 

Andrews, Hannahs, & Morris of Santa Fe, appearing on behalf 

of Signal O i l and Has Company. 

MR. F5TAMFTS: Are there anv other appearances i n t h i s 

case? 

MR. KELLAHIN: Jason Kellahin, Kellahin 6 Fox of Santa 

Fe appearing f o r C i t i e s Service O i l Company, Samedan O i l 

Corporation, Penroc O i l Corporation, and C & K Petroleum, Inc. 
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Fred Turner and V.P. Shelton. 

MR. STAMETS: At this point I would like that a l l 

witnesses and prospective witnesses stand and be sworn at one 

time. This should save us quite a bit of time. 

(Whereupon, the witnesses were sworn.) 

MR. HINKLEJ Mr. Examiner, we have two witnesses and 

12 exhibits. This i s the official marked copy and here i s one 

other copy for the attorney. We have two extra copies i f any­

body wants them. 

BILL EMBRY 

previously sworn as a witness, testifed as follows: 

DIRECT EXAMINATION 

BY MR. HINKLE: 

Q Would you state your name, your residence, and by whom you 

are employed? 

A B i l l Embry. I work for Atlantic Richfield in Midland, 

Texas. 

Q What is your position with Atlantic Richfield? 

A I'm land man. 

Q Are yo\j familiar with the Empire-Abo proposed unit area? 

A Yes, s i r . 

Q What has been your position with the company with respect t< 

this unit? 

A Well, I'm a land man; and I prepared the agreements for the 

final drafts and for final mailing to the working-interest 



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 

owners and the royalty owners. And then I was concerned 

pr i m a r i l y with the royalty sign up and the working-interest 

owner's sign up. 

MR. KFLLAHTN: Could the witness speak up a l i t t l e 

louder, please? 

0 So i t ' s been your duty to t r y to get the u n i t agreement 

signed up by the working-interest owners and royalty 

owners? 

A Yes, s i r . 

0 Have you prepared or has there been prepared under your 

d i r e c t i o n certain exhibits for introduction i n t h i s case? 

A Yes, s i r . 

o And they are exhibits which have been marked exhibits 1 

through 3? 

A Right. 

MR. STAMETS: Mr. Embry, I'm sure that they can't 

hear vou in the back row there. I t i s necessary to speak up 

quite a b i t i n t h i s room. 

0 Refer t o e x h i b i t number 1. 

MR. STAMETS: One thing I'm not clear on, Mr. Embry. 

You have been a land man with A t l a n t i c Richfield f o r a number 

of vears? 

THE WITNESS: Fifteen. 

MR. STAMETS: Fifteen vears. And you w i l l be t e s t i f y i n g 

i n your expert capacity as a land man? 
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MR. HINKLE: No, I don't think i t i s necessary that he 

qualify as an expert. He's just in the land department of 

Atlantic Richfield. His duties have been in connection with 

this unit to get signed up. 

MR. STAMETS: Okay. In that limited area then, we w i l l 

accept his qualifications. 

Q Refer to Exhibit 1 and explain what this i s and what i t 

shows. 

A Exhibit 1 i s a plat showing the outline of the unit area. 

I t ' s the same plat that i s Exhibit A attached to the Unit 

Agreement. The plat shows a l l the tracts in the unit. I t 

shows the tract number, a l l the Abo wells. The federal 

acreage i s cross-hatched and the state i s white. 

That's a l l federal and state acreage. The total acres 

in the unit are 11,339.15. The federal lands comprised 

36.91 per cent of the unit area being 4,184 acres. The 

state lands are 63 per cent of the unit area and comprised 

7,154 acres. 

Q Does this exhibit show a l l the wells which have been 

completed in the Empire-Abo pool? 

A Yes, s i r . 

Q I t also shows the acreage ownership? 

A Yes, s i r . I t shows the lease ownership. 

Q Lease ownership. Now, refer to Exhibit 2 and explain what 

this i s and what i t shows. 
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A Exhibit 2 i s a letter from the United States Department 

of Interior Geological Survey from Washington signed by 

the acting director which designates the area shown on 

Exhibit 1 as logically suitable for a unitization. 

Q Does this also indicate that they approved a form of Unit 

Agreement? 

A Yes, s i r . I t does. 

Q And also concur in the supervisor's recommendation as to 

the basis of allocating the unitized production? 

A Yes, s i r . 

Q That's provided for in the Unit Agreement; i s i t not? 

A Yes, s i r . 

Q Now, refer to Exhibit 3 and explain what this i s . 

A Exhibit 3 i s a letter from the office of the Commissioner 

of Public Lands wherein as stated the commissioner 

approved the unit as to form and content. 

Q And this i s dated August 30, 1972? 

A Yes, s i r . 

Q Are you familiar with the proposed Unit Agreement? 

A Yes, s i r . 

Q I s Atlantic Richfield designated as the unit operator? 

A Atlantic Richfield i s the operator. 

Q Does the Unit Agreement cover a l l formations or i s i t 

just limited to a particular formation? 

A The Unit Agreement i s limited to the Abo formation as 
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defined in Section 2-H of the Unit Agreement. 

Q You might refer to that and state briefly what that 

formation consists of, how i t ' s defined. 

A The unitized formation refers to the Abo formation which 

is a continuous stratigraphic interval occurring between 

the base of the Drinkard formation and the top of the 

Wolfcamp formation and which is the same formation that 

was encountered between the logged depths of 5,325 feet 

and 6,533 feet in Amoco Production Company's State of 

New Mexico AU Number 1 Well. 

Q Now, i s this agreement in substantially the same form 

as heretofore approved by the Commission where Federal 

and State lands are involved? 

A Yes, s i r . 

Q And where i t ' s for secondary recovery or pressure 

maintenance purposes? 

A Yes, s i r . I t i s . 

Q Now, have you invited or have Atlantic Richfield invited 

a l l the owners of working-interests and overriding 

royalty and other interests to commit their interest to 

the Unit Agreement? 

A Yes, s i r . We have. 

Q What i s the preference status of the unit with respect to 

commitment of acreage? You can refer to Exhibit Number 1. 

A On Exhibit 1 we show in green 21 tracts the owners of whic 
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have indicated to us that they probably won't j o i n t h i s 

u n i t . Now, t h i s area comprises of approximately 840 acres 

and would be 7 per cent of the u n i t area. 

0 When you refer to 21 tracts, you mean 21 40 acre tracts? 

A Right. Actually 16 u n i t t r a c t s . 

Q 16 u n i t t r a c t s but 21 40 acre tracts? 

A Right. 

O These are the only ones who have definitely refused so far 

to commit t h e i r interests to the unit? 

A To the best of my knowledge. 

0 What do you anticipate with respect to a l l of the other 

owners? 

A We expect a l l of the other t r a c t s i n the u n i t area t o come 

in sooner or l a t e r . They are expected. 

0 What percentage would that constitute? 

A That would be 93 per cent. 

MR. HINKLE: I'd like to offer into evidence exhibits 

1 through 3. 

MR. STAMETS: Are there any objections to the 

introduction of these exhibits? They w i l l be admitted i n t o 

evidence. 

MR. HINKLE: That's a l l the d i r e c t of t h i s witness. 

MR. STAMETS: Are there questions of this witness? 

MR. MORRIS: Mr. Examiner. 

MR. STAMETS: Mr. Morris? 

, , i 
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MR. MORRIS: Mr. Hinkle, would i t be appropriate for 

me to ask questions of this witness concerning the formula? 

MR. HINKLE: No. I should have stated there that our 

next witness w i l l go into the formula and the operating aspects 

of i t . 

MR. MORRIS: I have no questions. 

MR. KELLAHIN: Mr. Examiner, I just have one question. 

CROSS-EXAMINATION 

BY MR. KELLAHIN: 

Q How much of the unit has presently been signed up? 

A 85.4 per cent. 

Q I s that an acreage figure? 

A I t ' s a unit Phase 1 figure, working-interest figure. 

Q 85.40, did you say? 

A 85.4. 

Q And of that what percentage i s owned by Arco? 

MR. HINKLE: By who? 

Q Atlantic Richfield? 

A Our interest in the unit. 

Q Of 85.4 per cent or your interest in the unit? 

A Well, i t would be our interest in the unit, 31 per cent. 

Q What i s the interest of the Amoco? 

A Let me look. I better get exact. Amoco's interest i s 

30.38392. Atlantic's interest i s 33.143. 

MR. KELLAHIN: Thank you. 
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CROSS-EXAMINATION 

BY MR. STAMETS: 

Q Mr. Embry, on the second page of Exhibit number 2 there 

seems to be some indication by U. S. G. S. that they thought 

at that time you did not have sufficient commitment. Let's 

see. "However, the right i s reserved to deny approval of 

any executed agreement that, in our opinion, does not have 

f u l l commitment of sufficient lands to afford effective 

control of operations in the unit area." Do you know i f 

85.4 per cent w i l l be sufficient in the eyes of the 

U. S. G. S.? 

A Well, that's a determination that w i l l have to be made by 

the U. S. G. S., that my personal opinion i f you want that--

Q So to your knowledge i t ' s not been made at this time? 

A I beg your pardon? 

Q That decision has not been made at this time? 

A No. 

MR. HINKLE: I might say in that connection, this i s t 

the way that a l l of these letters are written by the U. S. G. S., 

because the regulations provide that they w i l l only approve the 

Unit Agreement where sufficient acreage has been committed to 

give effective control. So this i s a determination which has 

to be made by the U. S. G. S. and also by the Commission of 

Public Lands when the unit i s f i l e d for f i n a l approval. 

Now, the fact that they only have 84.4 per cent signed at 

the present time doesn't - an that's a l l they are going to get j 
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before they submit i t for approval. I t ' s not necessary, as we 

see i t , to have any particular percentage signed up before the 

Oil Conservation Commission can approve i t or approve the 

injection of gas. 

MR. STAMETS: Are there any other questions of the 

witness? He may be excused. 

S. 0/ CHRISTIANSON 

having been previously sworn testi f i e d as follows: 

DIRECT EXAMINATION 

BY MR. HINKLE: 

Q State your name and your residence and by whom you are 

employed. 

A S. ^ 1Christianson. I reside in Midland, Texas; and I am 

employed at Atlantic Richfield Company. 

0 Are you a petroleum engineer? 

A Yes, s i r . I am. '^particular t i t l e at the present time 

i s Senior Analytical Engineer. 

Q Have you previously te s t i f i e d before the Commission? 

A No, s i r . I have not. 

Q State briefly your educational background and experience as 

a petroleum engineer. 

A 1954 I received a degree, Bachelor of Science in Petroleum 

Engineering with the Reservoir Engineering Option from the 

University of Houston. The previous year in 1953 I had 

received a Bachelor's Degree in Geology from the University 
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of Houston. 

In 1954 I was employed at Atlantic Refining Company, 

predecessor to Arco in Midland, Texas, as a junior reservoir 

engineer working with the Permean Basin Fields and 

Reservoirs. In 1958 I moved to Tulsa, Oklahoma where I 

was working with Midcontinent Fields and Reservoirs 

primarily in Oklahoma, Kansas, and Texas during this period 

of time, and the next few years in Oklahoma City and 

Amarillo and partially in Denver later. 

I was working primarily with Colorado, Kansas, 

Oklahoma, Texas Panhandle. My duties were primarily, well, 

you name i t . Development, d r i l l i n g , gas and o i l wells, 

reservoir studies of a l l types for a l l types of secondary 

and primarily projects. During this period of time I 

testified before the Commissions of Kansas, Oklahoma, and 

the Railroad Commission of Texas. 

In '65 I moved to Denver, was there for two years. 

1967 I was transferred to Roswell, New Mexico, specifically 

for the purpose of beginning a reservoir study on the 

Empire-Abo Reservoir which would lead to eventual 

unitization of this reservoir. 

Q Have you continued your studies since 1967? 

A That i s correct. 

MR. HINKLE: Are the qualifications of the witness 

acceptable? 
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MR. STAMETSs They are. 

Q Now, have you prepared or has there been prepared under 

your direction certain exhibits for introduction in this 

case? 

A Yes, s i r . There has. 

Q And they have been marked Exhibits 4 through 12? 

A That's correct. 

Q Refer to Exhibit 4 and explain what this i s and what i t 

shows. 

A Exhibit 4 happens to be a map of the Empire-Abo pool 

contoured on the top of the Abo porous reef. The subsea 

contours are shown. You can readily see by looking off to 

the southwest that probably the structurally highest well 

in the field i s the Malco Federal Number 8 which happens to 

be located in the northwest quarter of the southeast 

quarter of 9, 18 South, 27 East, at the top of the Abo 

reef at minus 1621 feet subsea, as you can see there. 

From this point, the crest of the reef can be followed 

around dipping at about 1 degree. Approximately miles east 
A 

of that point, the crest of the reef dips below water-oil 

contact in the Abo formation which was determined by 

the engineering committee to minus 2665 feet subsea. The 
A 

heavy dashed line i3 the unit area which was approved by 

USGS as being a proper area for unitization of the Abo 

formation. 
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The dashed line most easily seen on the north side 

is the engineering committee's determination of the zero 

? 
net pay i n the Abo reefe. 

0 Now, refer to e x h i b i t 5 and explain what t h i s i s . 
/ 

A Exhibit 5 i s a p l a t of the various production variables 

normally plotted for any reservoir versus with the variables 

themselves plotted on the vertical scale and time encountered 

being on the horizontal scale with the production increments 

Actually the most, as you can see by looking at the example, 

the most important figure to the income as related LU'"tL~ 

i s the d a i l y o i l rate. And t h i s i s the heavy curve down 

here which happens to be labeled "Daily Oil' 1 strangely 

enough. 

And as you can see, back during the low allowables 

in the middle '60's that rate for the entire, this i s for 

the entire Abo, Empire-Abo pool as i t says on the top, 

this rate was kicking along at 15 to 16,000 barrels a day. 

O The numbers are i n the thousands, are they? 

A Right. I'm sorry. The v e r t i c a l scale on the l e f t i s i n 

thousands per day. So you can see t h a t , for example, t h i s 

15 over here on the l e f t means 15 thousand; barrels per day. 

And the 20 means 20 thousands. And there bv each i n d i v i d u a l 

l i n e d i v i s i o n between 15 and 20 would represent a thousand 

barrels a day of production. So as I was saying, you 

kick along here? and, of course, t h i s f i e l d , has been a 
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fie l d that has had a great deal more capacity than the 

allowables. And as you can see in the middle '60*s 15 to 

16 thousand barrels a day and the market demand began to 

pick up. 

The Commission upped the New Mexico Allowables. You 

can see the Empire-Abo's rate going right up. I f you 

plot an allowable curve to the state of New Mexico, i t w i l l 

be parallel to this thing right here. Moving on out to 

current times, I might say that just happened at the time 

we plotted this curve^ We didn't have January's data. 

The curve shows that we are, I'm s t i l l on the o i l rate 

curve. I t shows that we are producing at the end of the 

year 1972 approximately 25,500 barrels per day from the pool 

as a whole. 

Moving up one curve, you. find that cumulative o i l 

curve. This i s the increase*! o i l production^^ir-the 

original f i r s t production back in November, 1957, to 

1-1-72. And you see that as, I mean, 1-1-73. And you see 

as of 1-1-73 approximately 89.5 million barrels of o i l had 

been produced from the reservoir. 

Do you have any later figures on that? 

Well, we do have January which, you might imagine, i s about 

the same as December. Allowable stayed the same. I t ' s 

25,625 barrels of o i l per day. I might mention the water 

at this time i s plotted on the low slide line down toward 
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bottom, daily water production, so labeled. 

And in January that production i s Mj OS^ barrels of 

water per day which amounts to about 9 per cent of the 

water-oil combined production. That amount of production 

to 2-1-73 represents 23.4 per cent of the o r i g i n a l o i l i n 

place. 

Moving up to the next curve of cumulative gas, you see 

that along with this o i l production we have had gas 

production, of course. And our cumulative gas production 

w 
as of the end of i s 118 b i l l i o n cubic feet. The curve 

on the v/\y?te i s in, well, i t ' s again, i t ' s in millions of 

barrels of o i l for the cumulative. And i t i s in billions 

of cubic feet for the gas cumulative. So we have produced 

almost 90 million barrels in this curve of o i l and the 

118 b i l l i o n cubic feet of gas through the year of 1972. 

I f we move on up to the curve that i s plotted across 

the top, this i s as indicated on the l e f t margin, this i s 

your reservoir pressures, qaoinfrf* per square inch on the 

vertical scale. Plotted i t i s the heavy line as indicated 

by words "Reservoir Pressure." 2355 i s the point back 

here in November of 1957 at the beginning of production. 

The last pressure survey taken in July of 1972 was 

1,418 PSI, again plotted far over here to right from the 

middle of 1972. The other curve which we haven't yet 

discussed i s the gas-oil ratio curve which again i s shown 



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 

on up here with the Reservoir Pressure curve. The gas-oil 

ratio curve i s read over here in the right margin. Gas-oil 

ratio i s cubic feet per barrel of o i l . I think you can 

see that in that early days i t M - M - average perhaps, 1,100 

cubic feet per barrel. That had been a gradual increase 

in the pool to the gas-oil ratio. However, i t ' s been 

holding pretty steadily in the l a s t few years and currently 

i s averaging 1,300 cubic feet per barrel and 1,500 cubic 
A 

feet per barrel. 

Q Now, have the working interest owners formed an engineering 

committee in connection with the study of unitization in 

this area? 

A Yes, s i r . They certainly have. 

Q When was that formed? 

A That was formed at a working interest owner's meeting in 

October of 1967. 

Q What was the purpose of the formation of this committee? 

A The primary purpose charged to the engineering subcommittee. 

Actually there were two primary purposes. F i r s t , to 

determine the proper area to be unitized. And second, 

to work up a number of parameters which would be suitable 

as a basis for the working interest owners and to negotiate 

possible participation in a possible future unit. 

Q Over what period of time did the engineering committee meet? 

A I t met in work sessions virtually continuously for anyone 
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who wanted to go from about November of '67 until just 

before a report, just before July of, August of '68. 

Q Was the engineering— 

A Nine or ten months. 

Q Did they formulate a report by that time for the working-

interest owners? 

A That's right, which included a recommended unit area and, 

of course, a number of parameters. 

Q What procedure did you follow then in getting the working-

interest owner's representatives together? 

A A meeting was called, of course. We had the address l i s t 

as complete a s — . Of course, Amoco, I'm saying, was 

ramrodding at this point, although Arco was working closely 

with them. But there was a complete address l i s t of a l l 

working-interest owners that we could find in any way, 

shape or fashion; and they were notified as a matter of 

routine of a l l engineering meetings and a l l working-interest 

owners meetings. 

Q What was the purpose of these meetings between the 

engineering committee or subcommittee and working-interest 

representatives? 

A Well, i t was to. simply present the work that the engineering 

subcommittee had completed and then to stand back out of 

the way and let the working-interest owners work with them. 

Q Did they approve at one meeting or did i t take a number of 
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meetings? 

A No. I think, well, actually the negotiations — are you 

leading up to this point? 

Q Yes. 

A Real negotiations didn't begin until both major operators 

here had completed their reservoir f e a s i b i l i t i e s studies 

which actually was sometime around early December of 1971, 

I believe. No, December of 1970, I'm sorry. Then awhile 

back, December of '70 was when actually various 

negotiations began to the working interest owners. 

Q What was the combination-of the negotiations? 

A ^Combination after a vote on some 56 different formulas 

were a favorable vote of about 87 percent of the Phase 2 

ownership on a formula which at that time was called 

Formula 47, because i t happened to be Number 47 in the 

sequence that we looked at. So at this point i t was a 

decision of the group, at least the majority, that i t was 

time to move ahead then in the direction of seeking 

USGS and State Land Commission approval. 

Q In other words after numerous meetings and proposals of 

about 56 different formulas 87 percent of the working 

interest owners did approve the formula which was fi n a l l y 

adopted? 

A That's correct. And that i s the formula which we are 

offering for the basis for unitization here today. 
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0 Now, what was your next step that was taken by the working-

interest owners or the engineering committee? 

A Well, of course, this meeting now was in July of '71, I 

believe} and we had the vote at the meeting; but this 

needed to be ratified by signed ballots. And this 

always takes a while so — 

Q And you circulated this? ^ 

A We circulated the ballots, and we got back 6 from those 

who had voted yes, you know. I forget, a couple of months, 

maybe two or three months. At this point then we were 

ready to go to the U.S.G.S., and then we did with our 

application. 

Q Did you have numerous conferences with the U.S.G.S. 

officials? 

A Beginning some time there in the mid-fall of 1971 and 

continuing until August of 1972, we had numerous conference 

with the engineering staff and other personnel of the 

U.S.G.S. in Roswell, with their supervisory personnel 

in Washington, D.C., also. 

Q Then you did f i l e an application with the U.S.G.S. for 

designation of the area as proper and suitable for 

unitization and for approval of the form of Unit Agreement 

and also the participation formula? 

A That's correct. And after, I might say, very exhaustive 

studies by the U.S.G.S., they did send us in August of 
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•72 the approval you have that has previously been entered 

into evidence by Mr. Embryjtf . 

Q Exhibit Number 2? 

A Exhibit Number 2, right. 

Q How long did i t take the USGS in their study before they 

approved the participation formula? 

A Well, i t was approved by the letter of August of '72. 

Q Approximately how many months after i t was submitted? 

A After the f i r s t application. 

Q Yes. 

A I believe we officially submitted the application in 

November of '71, although we had talked to them informally 

about i t before then. So i t ' s from November, I ' l l say, 

November 21; but I don't guess i t makes any difference. I 

think that's what i t was, though. 

Q Approximately ten months? 

A Oh, i t was sometime early in August when we actually got 

the letter. 

Q Was the form of the Unit Agreement and the formula also 

submitted to the Commission of Public Lands for approval? 

A Yes, i t was. 

Q Now, during a l l of this period of time were the working 

interest owners kept informed of what was going on and 

the steps that were being taken? 

A Yes. They were. There was correspondence any time we felt 
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that some s i g n i f i c a n t event had occurred. We informed the 

working i n t e r e s t owners. 

Q Now, the t r a c t p a r t i c i p a t i o n formula i s set f o r t h i n Sectioi 

13 of the Unit Agreement. Would you r e f e r to t h a t and 

explain i t b r i e f l y ? 

A That's on Page 10. Okay. I f you are looking at i t , i t 

looks like — Page 10, Dick. 

MR. STAMETS: Okay. 

A Okay. Page 10. Now, this looks like as I was going to say 

t h i s looks a l i t t l e b i t complicated; but i t r e a l l y i s n ' t . 

Phase 1 covers the f i r s t 11,000,000 barrels produced a f t e r 

the u n i t e f f e c t i v e date. And i t ' s simply 75 percent 

current production and 25 percent future primary as 

predicted by the Numeric Models Studies. That's Phase 1. 

MR. STAMETS: Now, would you repeat th a t f o r me so I 

can get i t down here? 

THE WITNESS: 75 percent current production and 25 

percent future primary as predicted by Reservoir Numeric Model 

Studies. 

MR. STAMETS: Okay. Thank you. 

Q (By Mr. Hinkle) Okay. Phase 2 which looks l i k e i t ' s got 

a l o t of s t u f f i n there can r e a l l y be summarized as being 

33 1/3 percent o r i g i n a l o i l - i n - p l a c e and the rest which i s 

66 2/3 percent i s future reserves as predicted by Reservoir 

Numeric Model Studies. 
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MR. STAMETS: Future reserves under any particular 

tract? 

WITNESS: Each tract. 

MR. STAMETS: Under each tract? 

WITNESS: Of course, yes. That's i t . 

Q Now, in your opinion i s the formula f a i r and equitable in 

the interest of conservation, prevention of waste, and w i l l 

tend to protect correlative rights. 

A Yes, s i r . I t certainly i s . 

Q Now, Section 11 of the Unit Agreement provides for a plan 

of operation which i s to be approved by the working-interest 

owners and the supervisor of the U. S. G. S. and 

Commissioner of Public Lands and this Commission. Refer to 

Exhibit 6 which i s the plan of operation and explain b r i e f l j 

A Page 1 i s simply letter directed to the people who have to 

approve this plan of operation which happen to be the 

d i s t r i c t supervisor of the U. S. G. S. over in Roswell, 

Mr. Armijo, who i s the Commissioner of Public Lands, Mr. 

Ray Graham, Director of Oil and Gas Department of the 

Commission of Public Lands, and then the State of New 

A.L. 

Mexico Oil Conversation Commission, Mr. -Ai Porter, and 

then the working-interest owners. 

And the letter i s a cover letter stating that this i s 

the " I n i t i a l plan of operation, Empire-Abo unit, Eddy 

County, New Mexico," 'And, "in compliance with Section 11 
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of the Unit Agreement, Empire-Abo Unit, Eddy County, New 

Mexico, A t l a n t i c R i c h f i e l d Company as u n i t operator on 

behalf of i t s e l f and the other p a r t i c i p a t i n g working 

i n t e r e s t owners, hereby submitsfor your approval a Plan 

of Operation^ to cover the period beginning w i t h the 

e f f e c t i v e date of the Unit Agreement and extending through 

the remainder of Calendar Year 1973." 

The next page which would be the t h i r d page s t a r t s 

w i t h the I n i t i a l Plan of Operation, Empire-Abo Unit. The 

f i r s t paragraph here i s h i s t o r y it*-background the project 

area. And I might c a l l your a t t e n t i o n t o the attached p l a t 

Exhibit 1; and we w i l l f l i p back here, i f you w i l l , f l i p 

back to th a t e x h i b i t . Now, these are j u s t s t r i c t l y e x h i b i t ^ 

on the Plan of Operation. They don't have any r e l a t i o n s h i p 

to the o v e r a l l series of exhibits here f o r the hearing. 

Other than t h a t , they are a part of Exhibit 6 here. 

I w i l l state what t h i s i s , and t h i s i s and t h i s i s 

as I stated over here i n the legend i n the lower right-hand 

corner, i t i s the u n i t boundary and a l l the i n d i v i d u a l 

t r a c t s w i t h i n the f u l l u n i t as approved by the USGS. I t 

shows each t r a c t i n i t s boundary and i t s t r a c t number 

corresponding to the e x h i b i t i n the Unit Operating 

Agreement. 

The l i t t l e added features here are location of the 

Empire-Abo Gasoline Plant which i s i n the south h a l f , 



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 

25 

northeast quarter of Section 3, Township 17* I mean 18 

South, 27 East, Section 3. That's the Empire Gasoline 

Plant. 

The Phillips Gasoline Plant i s shown located down in 

the southeast corner of Section 7, 18 South, 28 East. 

Then also shown in this map are, by the shaded triangles, 

the specific wells into which we plan to inject gas into 

the gas cap of the Empire-Abo Reservoir. And there happens 

to be 8 of those wells shown on this map. 

Okay. Moving on down to Page 3 of the Plan of 

Operation, we see dropping on down i t s discussion about 

the general characteristics of the Abo Zone geologically 

and structurally speaking. We might point out Exhibit 2 

which happens to be the type log which Mr. Embry referred 

to earlier which i s in the Unit Agreement. 

Let's f l i p over here back behind the map and we find 

Exhibit 2 which i s the Amoco Production Company State AU 

Number 1 Well. This i s a gamma ray neutron radio activity 

line log, and there you see up near the top log the base 

( \ A 

of the Drinkard at 5,325kminus l . l Z y . And on down here at 

the bottom, we find of the Wolfcamp at 6,533 or minus 2,992 

subsea. That i s Exhibit 2. 

Moving on to Paragraph 2 of the I n i t i a l Plan of 

Operation, this covers current production, future recovery. 

We have discussed that pretty much already. Doesn't seem 
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to be any point in repeating i t . There is a l i t t l e more 

information in there. Paragraph 3 now is the basic 

concepts. Now, I'm over on page 4. Paragraph 3 i s the 

basic concepts. "A. Field production history and Reservoir 

Numeric Models Studies have demonstrated that reservoir 

recovery is governed by a gravity drainage mechanism. With 

unitization,the operator will be able to maximize beneficial 

effects of this most efficient recovery mechanism by 

careful observation of well performance and shutting in 

or curtailing production from inefficient wells. 

Paragraph B. Injection of plant residue gas will act 

toward pressure maintenance and orderly control of 

expansion of the secondary gas cap." 

These are the concepts by which we will do our best 

to operate this reservoir, this unit area. Paragraph 4 

covers the special rules that we are going to request. 

Q Go ahead and explain what the special rules are that you 

are proposing. 

A Paragraph 4 "Special Rules. A. Unit Allowable. Starting 

on the effective date of the unit, the unit will receive a 

unit allowable, calculated so that Unit Area reservoir 

voidage will not exceed average daily reservoir voidage rate 

for 1972." Let me see. Where am I? "This will result in 

an increase from current 23,600 BOPD to about 30,OOP1 .BOPD 

for the Unit Area." 
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Then — 

MR. MORRIS: Excuse me, Mr. Examiner. Are there copie 

of t h i s Plan of Operation available? We don't have one. We 

haven't seen one of these. I t ' s hard f o r us to follow the 

testimony. 

MR. HINKLE: We have got one other one here. Here i s 

one, Dick. 

MR. MORRIS: Thank you. 

A The second step, then, to the allowable would be e f f e c t i v e 

w i t h the s t a r t of gas i n j e c t i o n . At t h i s point we would, 

the u n i t area allowable would be 40,192 barrels of o i l 

per day. Reservoir Numeric Model Studies demonstrate added 

recovery and no reservoir waste at t h i s r a t e . 

We would then have a provision t o produce the u n i t 

allowable. This i s under B. This would be f o r B. "To 

produce the u n i t allowable from the most e f f i c i e n t wells 

without r e s t r i c t i o n . The only exception w i l l be where a 

u n i t producing w e l l d i r e c t l y o f f s e t s a non-unit w e l l . " 

Paragraph C would be a "Provision th a t i f any u n i t 

w e l l i s located w i t h i n 660 feet of a non-participating 

t r a c t on which i s located an Empire-Abo producing w e l l , 

such u n i t w e l l w i l l be allowed to produce no more than 

two times normal u n i t allowable f o r the Empire-Abo Pool." 

Section 4-D then would be "Provision f o r administrative 

approval of additional i n j e c t i o n wells, or changes i n 
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injection well locations." 

Moving ahead to part 5 which covers our operating 

Plans for 1973, "Initially gas injection wil l be into 

the Abo Gas Cap," in the same 8 wells that we just looked 

at over on Exhibit 1. And they are enumerated here. 

Okay. Attached Exhibit 3, flipping back to our exhibits 

here to the plan of operation again, Exhibit 3. I f you have 

got i t , there happens to be a Gamma Ray Neutron 

Log of the Atlantic Richfield M. Yates "B" (ARC) Well 

No. 8 which i s one of the injection wells shown in Exhibit 

1. 

This shows reef top and reef base, and we would 

intend to inject gas into this well bffilding/jm the 

upper part of the section. Exhibit 4 now right behind 

Exhibit 3 is generally the same well, and this a schematic 

diagram of the mechanical system in the wellbore itself 

that we would have to inject this gas. This i s typical 

of a l l injectors as far as the mechanical set up i s 

concerned. 

Moving back over to page 5 to the last paragraph, 

we would expect or we anticipate maximum gas injection 

volume into a l l these 8 wells we just saw on Exhibit 1 

37 

to be no more than million cubic feet a day. In terms 

of reservoir space f i l l up, this i s equilvalent to over 

60,000 barrels of water injection per day. 
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Plans are to pick up the residue gas from the outlet 

side of the two gasoline plants at about 700 poinds per 

square inch and compress i t to 2,000 pounds per square 

inch for injection. The gas will contain hydrogen sulfide. 

And super-hydration facilities are planned in order to 
A 

minimize possible corrosion. 

Q How did you arrive at this f i r s t step and the second step 

in the project allowable? 

A The f i r s t step allowable of about 30,000 barrels of o i l 

per day i s based on the fact there will be no more 

voidage at that rate than there was from the unit area 

as an average in 1972 on our primary operation. 

0 In other words, that was the same voidage as in 1972? 

A That's correct. The same voidage though more barrels of 

o i l are being produced. 

Q Now, what about your second step of 40,192 barrels? 

A This i s based on the numeric model studies which show 

not only no waste at this kind of rate, but increased 

recovery. 

Q Now, how do you propose to allocate the project allowable? 

In that connection, you can refer to Exhibit no. 7. Okay. 

Refer to Exhibit 7 and explain what this i s and what i t 

shows. 

A Exhibit 7 i s our method of well-by-well allocation and 

credit for net reservoir voidage in determination of the 

allowable.—The heading and the f i r s t six columns on the 
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f i r s t page, and by six columns I mean the columns with 

the l i t t l e numbers up here at the top, 1 through 6, they 

actually include a number of subcolumns within most of them, 

numbered columns, but at any rate those columns to the left 

of column 7, I ' l l say, and that's the easiest way to look 

at i t , are exactly like other pressure maintenance project 

forms that are presently in operation under this 

Commission's rulings now, such as the Vacuum Abo, for 

example, Phillips Vacuum Abo. 

So i t ' s simply a statement of well tests in the month 

we are basing the thing on, which happens to be a 

hypothetical month of the future, after we are injecting 

gas, March, 1974. Then we have in Column 5 average 

production, and then column 6 gas injection. So these, 

as I say, are very much the same as others. 

Now, the voidage calculations begin on column 7 through 
i 

11, and they simply reflect voidage in allowable values. 

This i s true of both pages one and two. Now, you get 

through over here to the well count on page 2 and you will 

see twenty wells and wonder about that. And, of 

course, the reason for that is that we are dealing with 

a hypothetical sample here, a 20 well sample of that will 

be hopefully a 210 to 220 well unit area. 

Every attempt was made to scale this sample in scale 

with the reservoir; but, of course, i t had to approximate 
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by necessity. Nevertheless, the attempt was to reflect 

the types of wells that are in the reservoir at the present 

time, but I want to emphasize that these are not real 

tests. This i s a hypothetical production, because we 

to 
haven't got fflrwa^h March, 1974 yet. We w i l l get there, we 

hope. 

Okay. And then you move on over. That's the f i r s t 

two pages, and then you move over to the last three pages, 

1, 2, 3. And some of you, I'm sorry, w i l l not have the 

very last page which i s a table of fluid properties versus 

reservior pressure, but we w i l l get them to. That's just 

a foul up on our part, but any way those l a s t three pages 

are simply, they simply show how we arrived at the voidage 

values that are over here on pages 1 and 2. 

So under this allowable plan, the project area 

reservoir voidage I want to emphasize w i l l be reduced to 

less than half of the current primary reservoir voidages. 

Q '̂ NowT refer to Exhibit 8 and explain what this i s and what 

i t shows. 

A Well, Exhibit 8 would try to throw a l i t t l e more color 

into the proceedings here. Christmas red and green. 

This i s the same map that we looked at back over here 

on one of the earlier, well, I guess i t was Exhibit 4, 

the very same structure map, the same unit outlined and so 

forth; but i t does now have the 8 injection wells as the 

red triangles, the same 8 wells we looked at in 
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Exhibit 1 on the plan of operation on, I believe. Exhibit 

6 a while ago. 

Q Why were the i n j e c t i o n wells located as you have shown 

them on t h i s presentation? 

A Well, of course, there are a number of factors you have got 

to consider. Of course, our i n t e n t here i n what we are 

going to do i s put thisydown i n the Gas Cap. So that was 

A 

number 1. We want t o d i s t r i b u t e i t as equally as possible 

to maintain pressure as much as we can throughout the 

reservoir. 

So the attempt i s to d i s t r i b u t e the wells 

volumetrically over the reservoir. 

Q And the Gas Cap i s toward the north border of the reservoir' 

A Well, the Gas Cap i s over the whole structure v i r t u a l l y 

and along the whole rest of the reef and and back to the 

back reef. And these wells are located, of course, i n 

the Gas Cap. This was a primary consideration. t You 
, ^ r e have got to consider permeability, i n j e c t i v i t y ,/a.re you 
A 

going to be able to get gas i n the wells, and then 

n a t u r a l l y , and t h i s i s why the green t r a c t s are on here. 

These green t r a c t s are the same t r a c t s that Mr. Embry 

had on his map being those t r a c t s that we have now reason 

not 
to believe l i k e l y w i l l be i n the u n i t . Naturally, we do nojl 

A 

want to damage i n any way these t r a c t s ; and, therefore, 

we are locating our i n j e c t i o n wells as you can see by 

l o o k i n g a t . E x h i b i t A a t least- two l o c a t i o n a away 
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4^ 
which will not participate in "SEny"' unit, and in some cases 

three locations away. 

Q Do you have anything else with respect to this exhibit? 

A No, that's a l l I have on that. 

Q I refer to Exhibit Number 9. I might state that Exhibit 

Number 9 is a diagramatic sketch of each of the 8 injection 

wells, and we have just numbered i t as-iT"exhibit. Refer 

to Exhibit 9 and explain what i t shows. 

A Exhibit Number 9. What you are looking at there at the 

f i r s t , this i s a packet which has the mechanical diagram of 

each of the wells, each of the injectors. This shows how 

we wil l complete these wells, the equipment we will have in 

the hole, the mechanics of completing them here. On a l l 

these wells, they are a l l the same#«e4*r So unless someone 

wants to, I ' l l not go into detail on each of these. 

Q The only reason for having a separate diagram is that 

perforations are at different depths, the cementing and 

so forth i s different in each well? 

A That's correct. 

Q Now, refer to Exhibit 10 and explain i t . 

A Exhibit 10 again is a packet which includes the Gamma Ray 

Neutron Log on each of the injection wells that we just 

had in the packet of diagrams in the mechanical setup. 

And i t ' s pretty well self-explanatory so I ' l l say no more 

about that. 
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Q In your opinion i n completing these i n j e c t i o n wells i n 

the plans which have been indicated, w i l l i t confine the 

i n j e c t i o n of gas to the Abo reef formation? 

A Yes, s i r . We intend to make every e f f o r t to see that gas 

stays in the Abo reef. 

Q Now, refer to Exhibit 11 and explain what this i s and what 

i t shows. 

A On Exhibit 11 the heading states that i t ' s Empire-Abo Pool, 

future recovery projections as they a f f e c t State of New 

Mexico Leases. There are several v e r t i c a l columns, several 

horizontal l i n e s on the l e f t . For example, s t a r t i n g with 

the very f i r s t l i n e , we see what variable we are dealing 

with. In t h i s case, i t ' s pool ultimate o i l recovery as 

a per cent of the o r i g i n a l o i l i n place. 

Moving to the f i r s t column immediately to the r i g h t of 

the d e f i n i t i o n there, we f i n d a 45.0, and that i s the per 

cent of the o r i g i n a l o i l i n place which the pool w i l l 

recover or the t o t a l u n i t area w i l l recover under 

competitive natural depletion, non-unitized. 

Then the second operational method one step to the 

r i g h t , residue gas i n j e c t i o n unitized which i s what we are 

proposing. We are under t h i s method of operation. The 

increase f o r the pool w i l l go from 45 per cent of o r i g i n a l 

o i l i n place t o 52.9. 

Looking over i n column 3 which i s labeled Advantage Of 
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Unitized Case over non-unitized case, we find a plus 

7.9; and that's simply the difference or the incremental 

increase in terms of percent of the original oil-in-place 

some are 45.0 in primary to 52.9 in residue gas injection. 

The next column deals with pool total reserves after 

7-1-73. And there i s barrels of o i l . And you see that 

there are numbers here that indicate under competitive 

natural depletion future recovery would be 79 million 

barrels of o i l . This i s from the pool as a whole. Under 

residue gas injection, that recovery goes up to 109 

million barrels. This, of course, corresponds to this 52.9 

percent of original oil-in-place or this increased recovery 

due to residue gas injection shown in Column 3 of 

approximately 30 million barrels of o i l . 

Now, we move from the pool to the figures in the f i r s t 

two horizontal lines down in the State Leases Gross 

Reserves after 7-1-73, barrels of o i l . So the f i r s t 

column which is 60 million 700 plus thousand barrels, this 

states the gross share of that 79 million figure directly 

above i t . This i s what the State would recover after 

7-1-73 under primary continued competitive operation. 

And moving 4r Column over to the right we see that i f 

the State, i f we form a unit here, State Leases gross 

reserves increase from 60.7 million to 77.7 million. Now, 

this i s an increase as shown in Column 3 of almost 



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 

35 

17 million barrels gross reserves in increase to the State. 

Moving down to the next line then, this i s simply a 

figuring calculation of what the State's 12 1/2 percent 

net royalty share of that gross figure up there on the 

line above would be under each of these same conditions. 

And we see then that under competitive natural depletion, 

the State's net royalty o i l would be about 7.6 million 

barrels after 7-1-73. I f we unitize and go ahead their 

share of net with our gas injection case, their share 

of the net, their net royalty share, i s 9.7 million or 

an increase of in excess of 2.1 million barrels of o i l 

net to the State royalty from unitized residue gas 

injection. 

A l l right, the next line down then simply gives the 

dollar value to the State of these net royalty reserves 

after 7-1-73 at a price set over here of $3.81 a barrel. 

We see that moving to the column to the right under primary 

that 7.6 million barrels of o i l that the State would net 

i s worth 28.9 million dollars. Under secondary, that 

9.7 million barrels net royalty o i l to the State i s worth 

37 million dollars. 

In other words, in the l a s t column to the right you 

see a gain in dollars to the State of approximately 8.1 

million dollars from the residue gas injection over 

continuation of primary operation. The l a s t line merely 
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shows that the future l i f e after 7-1-73 under competitive 

natural depletion i s expected to be 26 years. Under our 

residue gas injection operation, i t would be predicted to 

be 24 years. 

The note below simply shows what interest, what state 

interest in the unit formula the reserves above were based 

on. Phase 1, the state's gross interest w i l l be about 

69.6 per cent that covers the f i r s t 11 million barrels 

after unitization. Then in Phase 2 the state's interest 

builds up to 71.5 per cent and continues at that point until 

depletion. 

The bottom note states that the calculated o i l loss 

for each year's delay due to starting unit operation and gas 

injection at a lower reservoir pressure i s in excess of 

2 million barrels of o i l loss, forever, I might add, per 

year delay. The State of New Mexico's share of this 

loss interest, I want to emphasize^that's deferred income, 
A 

that's loss. The State of New Mexico's share of this loss 

i s 2 million barrels times their weighted average interest 

times royalty interest i s 183,000 barrels of o i l reserves 

lost net to the state royalty for every year's delay in 

formation of this unit. 

The last line simply multiplies that 183,000 barrel 

number by the price of o i l per barrel of $3.81 to come out 

with approximately 695,000 dollars loss to the state 

111 I WM f 
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for every year's delay in unitization of this reservoir. 

Now, refer to Exhibit 12 and explain this. 

This i s , Exhibit 12 again, we are talking about the 

State. We are talking there about the potential rate 

benefits to New Mexico State Lands Leases by unitization 

as we are proposing here today. Under the pool total 

requested top allowable, the unitized State rate Phase 1 

under the Phase 1 participation, 29,253 barrels per day. 

The non-unitized primary, in other words, State rate 

at the current rates, 25,600 barrels per day times the 

current State share of that rate, 17,615 barrels per day. 

And the next line down simply subtracts 17,615 from 

29,253, and we find that the State Lease rate gained by 

unitization from continued primary into Phase 1 i s 11,638 

barrels of o i l per day net gain. Well, that's gross gain 

to the State. 

Okay. Now, to get the net royalty gain, we multiply 

that 11,638 figure by .125; and we find a net royalty gain 

to the State as shown here of 1,455 barrels of o i l per day. 

And the next and final column we simply multiply that 

3.81 dollars a barrel and we find that the net gain moving 

from primary into Phase 1 of the Unit Agreement to the 

State i s 5,544 dollars per day. And I might emphasize, 

as we saw in Exhibit 11, that the State's interest increase 

in Phase 2 so that we would expect the State's gain 
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primarily to be somewhat greater than $5,544 per day. 

And after those f i r s t 11,000,000 barrels are produced, 

then we move into Phase 2. 

Q So every day that i s lost in putting this into effect, 

they are going to lose over $5,000 a day as far as the 

State i s concerned? 

A That's right. They defer that. They lose $182,000 a 

year as Exhibit 11 said, per year's delay. 

Q Now, Exhibits 11 and 12 relate to the State's interests. 

Have you made a study as to the overall gain that will 

be effected by reason of unitization? 

A Well, yes, of course. 

Q All right. What do you anticipate will be the total 

ultimate recovery they will gain over the primary? 

A Thirty million barrels of o i l approximately. 

Q Over what period of time will this be produced? 

A Over the next twenty-four years as was mentioned in one 

of the previous exhibits. 

Q Now, in the event the Unit Agreement is approved and the 

participation formula i s approved and the project 

allowable, in your opinion will this be in the interest 

of conservation, the prevention of waste, and tend to 

protect correlative rights? 

A Yes, s i r . I t certainly w i l l . 

Q Do you have anything else you would like to add? 
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A No, s i r . I do not. 

MR. HINKLE: We'd like to offer into evidence 

Exhibits 4 through 12. 

MR. STAMETS: Are there objections to the entrance 

of these exhibits? They will be admitted into evidence. 

MR. HINKLE: That's a l l of the Direct. 

MR. STAMETS: There will be a 15-minute coffee 

break at this time. 

(Whereupon, the hearing was held in recess from 

2:40 P.M. until 2:50 P.M.) 

MR. STAMETS: The hearing will come to order, please. 

Are there questions of this witness? 

CROSS-EXAMINATION 

BY MR. MORRIS: 

Q Mr. Christianson, concerning your Exhibits 11 and 12 

where you made a projection of future recovery for the 

State Lands involved in this unit — 

A Yes, s i r . 

Q — did you make any similar studies with respect to 

individual tracts or tracts owned collectively by the 

various companies that are participating in the, excuse 

me, not participating necessarily but have acreage within 

the unit? 

A Some studies, yes, s i r , of various tracts. Right. 

Q And have you made studies of this sort with respect to 
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those tracts and companies that at this point are non-

consenting interests in the unit? 

A Yes, some of them, right. 

Q Did you make a study of this sort with respect to the 

tracts that are owned by Signal Oil and Gas Company? 

A Yes. I've got, of course, we looked at two or three 

different things with them, right. Sure did. 

Q Now, on your Exhibit 11 and 12 where you show the future 

recovery projections for the State, i f you made a similar 

study with respect to the Signal Oil and Gas Company 

tracts, would i t show a gain or a loss? 

A Relative to what? 

Q Well, the same relative considerations that you made on 

your Exhibits 11 and 12. 

A Well, let me, as a matter of fact, of course, we do have 

a study. Now, let me see. I guess I'm not clear on 

your question. Relative — 

Q My question i s this: You have made a rather detailed 

study here of future recovery projections as they affect 

the combined State of New Mexico leases. 

A Right. 

Q And obviously you have presented this to show the State's 

relative position, as you interpret i t here, as where you 

compare the non-unitized production against what the 

recovery would be under the Unit Plan of Operation. And 
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I'm simply asking you i f you had made a similar study 

with respect to the two leases that are owned by Signal 

Oil and Gas Company? 

A Yes. Let me give you a few answers from that, i f you 

wi l l . Okay. 

Q That's what I want. 

A All right. First of a l l , Signal State E-l and State M-l 

combined, that's the total Signal interest; am I correct? 

Q Yes, s i r . 

A Now, the original oil-in-place on that twin forty-acre 

tract that has two wells on i t i s 892,082 barrels from 

the Engineering Committee study. The cumulative o i l 

actually produced from that tract from those two wells 

on that tract from the beginning to February 1st, 1973, 

happens to be 870,688 barrels of o i l . This i s actually 

o i l measured in the tanks. 

Q Mr. Christianson, excuse me. Let me interrupt you a 

moment. 

A That happens to be 97.6 percent of Signal's original o i l -

in-place that you have produced up to February 1, 1973. 

That's the f i r s t tiling in our study. You want me to go 

ahead with the rest of i t ? 

Q Mr. Christianson, you are not answering my question, s i r . 

I am asking you the question, please. Have you made a 

similar determination as shown on Exhibit 11 with respect 
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to the Signal tracts? The f i r s t consideration shown on 

Exhibit 11 was what the State tracts would produce under 

competitive natural depletion, that i s , non-unitized 

production. 

A Yes, I am getting to the answer of your question in 

fullness of the whole consideration. I think the 

Commission needs to hear the whole thing, not just your 

specific question which I wi l l answer as I move on down 

this study. I t will come. You'll hear i t , but f i r s t 

of a l l — 

MR. STAMETS: Mr. Christianson, in the interest of 

time here, I think i t would be better i f you would answer the 

attorney's specific questions; and then i f your counsel has 

something ong Redirect, you can cover those points at that time. 

THE WITNESS: I see. Okay. 

Q (By Mr. Morris) All I'm asking, Mr. Christianson, i s i f 

you have made a study that would produce for the Signal 

Oil and Gas Company the same type of figures that you 

have shown here in your three columns on Exhibit 11. The 

f i r s t consideration being what recovery Signal would 

expect to get under your studies under non-unitized 

operation. And then make a comparison from that to what 

Signal would receive under the Unit Plan of Operation. 

A Okay. Let's see now. Your total ultimate primary 

recovery or your primary recovery, let me get my numbers 
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straight hare. Let me say your total ultimate recovery, 

I'll state it this way. Your total ultimate recovery 
-HoO 

from primary *e~wells, from primary a l l the way through 

including your ultimate recovery as predicted by our 

Numeric Models — 

Q Yes, s i r . 

A — that happens to be, you want me to give you that 

number? 

Q Yes, s i r . 

A i t i s 273.2 percent of your original oil-in-place. Now, 

in barrels i f you want that, your total ultimate primary 

recovery i s 2,429,300 barrels. After subtracting, let's 

see, well, let's take your cumulative to February 1st, 

•73, or let's take i t to 7-1-73, which I believe was the 

way the State was figured. 

Okay. Your predicted primary recovery, I think this 

is after two Numeric Model Studies, your recovery after 

7-1-73, and that's comparable to what we talked about 

for the State, and this i s your gross working interest 

recovery, i s 174.5 percent of your original oil-in-place. 

Now, in terras of barrels, now, this i s under primary 

production with your tract located advantageously as i t 

is on one of the two wells or two of the lowest 

structural wells in a gravity drainage reservoir which 

means as these recovery numbers I've already shown in 
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terms of percent original oil-in-place which means that 

you, under competitive depletion, will continue to drain 

o i l from a l l the tracts up. 

Q Mr. Christianson, i f you will please answer my very 

simple question. All I have asked you i s to please give 

me in terms of barrels what according to your study 

would be the remaining production of Signal Oil and Gas 

Company tracts i f the field i s not unitized. 

A Well, that 174.5 percent of your original oil-in-place 

which you will produce i f the field i s not unitized from 

7-1-73 to abandonment under primary i s equivalent to 

approximately 1,559,000 barrels of o i l . 

Q Okay. We finally got there. One million five hundred 

and fifty-nine thousand barrels? 

A Right. 

Q All right. Mow, i f the field is unitized effective 

7-1-73, what would Signal's production in barrels be 

under both Phases 1 and 2 of the proposed Unit Agreement? 

A Well now, keep in mind these are estimated numbers, 

because we don't know exactly how much o i l i s going to be 

produced to 7-1-73; and, of course, the engineering 

predictions are subject to some degree of inaccuracy. 

Okay. Let's see. We are saying now, what was the 

question? I'm sorry. What was the question? 

Q The question was simply, Mr. Christianson: Under the 
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proposed Unit Participation both Phases 1 and 2 

according to your calculations, what would be Signal Oil 

and Gas Company's production in barrels? 

A I f they joined the unit? 

Q Yes, s i r , i f we joined the unit. 

A Your total recovery now, see, my problem, I ' l l have to 

subtract. Your total ultimate recovery would be, i f you 

join the unit, would be 2,147,000. How, this i s under 

the formula. So i f we subtract from that, take that 

number, your production to 7-1-73 which i s 914, i s 

estimated to be 914,000 barrels approximately, we get, 

what do we get? We get that you would get under unitized 

operation, now I want to, okay. You'd get 2,233,000 

barrels of o i l after 7-1-73 i f you joined the unit. 

And I want to amend, I'm sorry; but I made a wrong 

calculation when I said you would get 1,559,000 after 

7-1-73. That's after 2-1-73. I should have subtracted 

your estimated cumulative to get these two numbers on an 

equal basis. 

I should have subtracted 914,000 barrels instead of 

the 870 that I did in fact subtract. So your previous 

number that I gave you i s in error, and I'm sorry. Okay. 

That's 1,514,000 barrels. 

MR. STAMETS: Mr. Christianson, I've heard so many 

numbers here that I'm fully lost. Let me get a couple here I 
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_ _ _ 

can hang tlrtFhat on. You predicted under primary conditions 

Signal's ultimate recovery of 2,429,300 barrels of o i l . 

THE WITNESSs That's right. I f this unit i s ever 

formed, their recovery to 7-1-73 plus their recovery after 

7-1-73 under primary operation would be this total number. 

MR. STAMETS : Their share of the unit production 

plus what they had before unitization would come to 2,147,000 

barrels? 

THE WITNESS: Right. A total ultimate recovery 

primary to 7-1-73 plus unit recovery i s 2,147,000 barrels. 

MR. STAMETS: You are talking about a loss there of 

around 300,000 barrels? 

THE WITNESS: I don't define that as a loss. 

MR. STAMETS: Difference in numbers of a minus 

300,000 barrels? 

THE WITNESS: I f the reservoir i s no longer going to 

be produced under the conditions under which Signal has had 

this advantageous drainage position, then you can't really talk 

about that as being a loss. 

MR. STAMETS: Okay. I'm clear on this. 

Mr. Morris, do you have some more questions? 

MR. MORRIS: Yes, s i r . 

Q (By Mr. Morris) Without characterizing i t one way or 

another, Mr. Christianson, there i s a difference between 

the two figures of approximately 300,000 barrels? That 
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is the difference of 7-1-73 into the future being the 

difference in what Signal would produce i f no unit i s 

formed compared to what they would produce i f a unit i s 

formed and Signal joined i t . Is that a fair statement? 

A Yes, s i r . I f the reservoir were to continue under 

primary operations, competitive operations as they now 

exist and the rules were to continue as they are now, 

in other words, the rules that have been in operation 

designed as they are for a general-type reservoir 

situation, simply don't quite cover a gravity drainage 

type recovery situation. 

Q Now, the rules have been — 

A Therefore, i f you continued to enjoy your advantageous 

drainage position, you would recover this amount of o i l . 

MR. STAMETSi Mr. Christianson, i f you could make 

your answers somewhat shorter, I certainly would appreciate i t . 

Like I say, these things can be brought out in Redirect. 

THE WITNESS: I see. Okay. 

Q (By Mr. Morris) Mr. Christianson, this pool has been 

produced under the General Rules and Regulations of the 

Commission governing o i l production? 

A Yes, s i r . / 

Q And under the.fiorm unit allowables for this department. 

Now, your Unit Plan of Operation actually would 

accomplish a complete change of Proration Formula, would 
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i t not? 

A We are applying i t only to the Unit Area, the Project 

Unit Area. 

Q But that i s your intent by unitizing the field as a 

whole would be to change the allocation method as to 

a l l wells in the unit based upon this Participation 

Formula that i s proposed in the Unit Agreement? 

A Yes. You mean each operator or working interest owner 

would participate on that basis of what's in the Unit 

Formula as far as this Phase 1 and Phase 2 procedure? 

Q Yes. In other words, your Unit Participation Formula 

would supersede the allocation formula that i s presently 

provided by the General Rules and Regulations of the 

Commission? 

A No, I don't think. The unitization doesn't. I t merely 

sets out whatever one's interest i s in the total o i l 

provided from the unitized or project area. 

Q Is each working interest owner being asked to contribute 

a certain amount of capital to the unit operation based 

upon i t s equity ownership in the unit? 

A Yes, s i r . 

Q What i s the total unit capital requirement? 

A Well, for the overall project, now keep in mind that 

this i s just, I'm not a, I'm a Reservoir Engineer, not 

a Production Engineer. I'm no expert on costs. 
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Q Approximately? 

A But i t amounts to about a 3.3 million dollar additional 

cost of unitized operation over primary operations, in 

that range. 

Q It's about three and a half million? 

A Well, when i t boils down at the end, i t may be different 

from either one of those numbers, but that's 

approximately right. 

Q And each operator would be expected to contribute i t s 

share of capital to the unit? 

A Yes, s i r . 

Q So in other words, Signal in addition to the difference 

in o i l production that we were discussing a minute ago 

comparing continued primary and unit operations, in 

addition to that difference that Signal would suffer i t 

would also be expected i f i t joined the unit to 

contribute capital to the unit; i s that correct? 

A That's correct. They would be expected to contribute 

capital, but let me point out that their share, their 
? 

immediate share of right in the unit would be greater 

than their current primary rate. So that in terms of 

pay out that capital, I'm certain, would be paid out 

because your rate could go up. 

You got, I don't know the exact figure. I've got i t 

here someplace, but i t would go up. Your rate goes up 
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from i t s current amount of barrels a day to something 

greater than that. For example, i f you want to figure 

i t out, you can figure i t out. 

Q I didn' t ask you that question. 

A Well, your rate will go up and you will pay out your 

increased investment relative to time. 

Q Mr. Christianson, in a l l the 56 formulas that were 

considered by your operating group, was any formula 

ever considered that would in effect hold harmless some 

of the edge tracts such as the Signal tract that would 

allow them to at least participate in the unit on a 

basis that would return to them the amount of o i l that 

they would otherwise expect to receive on continued 

primary conditions plus something in addition to cover 

their capital contribution to the unit? 

A Well, 56 formulas were considered. Signal voted yes on 

a few. I don't remember which ones. I think they were 

the ones that had 100 percent remaining primary in them 

or roughly that, but I'm not going to, I don't want to 

answer that question in the sense that the way you 

stated i t . 

You said was any formula considered that would hold 

harmless. What i s your definition of harmless? Harmless 

relative to what? In my opinion, the Unit Formula holds 

Signal harmless relative to their fair equity in the 
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reservoir. 

Q Even though they would lose some 300,000 barrels of oil? 

A They would be unable to continue to drain the other 

tracts as they are now draining them, or let's say, 

their drainage would be reduced, I'm afraid, i f not 

limited. 

Q I'd like to talk about your Plan of Operations a minute, 

Mr. Christianson. 

A Yes, s i r . 

Q Do you have a provision in your Plan of Operations that 

would restrict the production from any well in the unit 

that i s a direct offset to a well located outside of the 

unit? 

A Yes, s i r . 

Q Now, what was the purpose of restricting those wells? 

A Restricted wells that are direct offsets to non-

participants? 

Q Yes. What was the purpose of that? 

A Well, really i t is in line with what the Commission has 

done in other partial-pressure maintenance or pressure 

maintenance projects. 

Q All right. But what i s the purpose of restricting? As 

I understand your Plan of Operations, the wells would be 

able to produce unrestricted within the unit, but the 

wells that would be located as direct offsets, the non-
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unit wells, would be restricted to twice a top unit 

allowable. What i s the purpose of restricting those 

wells? 

A Really, i t was in line with what other pressure 

maintenance units had done, and we didn't mind i t or 

object to i t . So we said, "Okay. We will restrict the 

direct offsets to twice normal allowable." 

Q Obviously, Mr. Christianson, i t ' s a protection to the 

well outside the unit so that you won't be creating a 

big pressure sink or coning water or damaging the non-

unit well; isn't that the obvious purpose for such a 

restriction? 

A Let me point out that we wi l l be reinjecting 70 percent 

of our produced gas in the unit, and I don't know i f you 

have run any voidage calculations, but our 284-barrel-

a-day offset, you won't be avoiding as much net 

reservoir space as your 142-barrel-a-day will be. And 

the pressure drop goes in the direction of the well 

that's voiding space. 

Q As far as you know, there i s no reason for that 

restriction other than this i s what has been in other 

Unit Agreements? You don't have any engineering basis 

for i t ? 

A That's right. 

Q Would excessive production from any well cause the 
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prospect of water cone in this area? 

I honestly don't know. Our Model Studies didn't really 

ind icate that, no. 

You ran those studies to observe the effects of 

production and the rate of production on water coning 

because there is a water problem here; i s there not? 

Well, there i s in some edge wells, yes. That's right. 

As a matter of fact, I might add that under unitized 

operation not having to worry about maintaining a 

competitive position with offsets as the operator in the 

primary has to do, the unit would be able to control the 

situation. 

That i s , i f a well that belonged to the unit was 

producing at a rather high rate and began to give 

indications that water was coning in, we would be of no 

necessity to compete particularly with any offset tracts. 

Therefore, we would be able to reduce that o i l rate and 

produce i t from a well which had no water coning problem, 

was in the thick o i l column away from the water-oil 

contact. 

So this i s the whole purpose for unitizing this 

reservoir to gain the flexibility. I f we see a well 

that is inefficient, we can shut that rascal in and 

transfer its voidage. This i s the whole purpose of 

forming the unitg, that we are not going to be forced to 
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produce a well coning water at a higher rate in order to 

compete with our neighbor. 

We have got flexibility. We can move that o i l 

production around in the place where the o i l column is 
i * t 

Infill tn>tsv*»4 

the thickest, maximj^rery'recovery from this reservoir. 

MR. MORRIS: I have no further questions. 

MR. STAMETS: Are there other questions of this 

witness? 

CROSS-EXAMINATION 
BY MR. KELLAHIN: 

Q Mr. Christianson, you have set out the Participation 

Formula in the Unit Agreement. Is i t the policy to 

admit a l l tracts solely on the basis of this formula? 

A Is i t the policy to what? 

Q Admit the various tracts. Do they have to come in under 

this Participation Formula or do you make any adjustment 

in the participation from one tract to another? 

A Not at this very meeting. Now, I don't know i f someone 

perhaps at some^date could. 

Q I'm talking about in the tracts joining the unit as of 

today. They come in under this formula; i s that correct? 

A That's right. 

Q And you don't make any adjustment from one tract to 

another in order to induce somebody to come in? 

A Not today. 
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Q How about tomorrow? 

A Maybe not ever, but we don't know, but ourTposition i s 

no. A 

Q That would ca l l for an amendment of your Unit Agreement, 

wouldn't i t ? 

A I think so, yes. I mean, the participations are set. 

They have been approved by the USGS. I didn't really 

understand your question, I'm sorry. The USGS has 

approved these participation factors and so have the 

working interest owners. 

Q In your Phase 2, you have 33 1/3 percent original o i l -

in-place and 66 2/3 future reserves. How were these 

figures arrived at for each tract? 

A Yes, s i r . 

Q How did you arrive at those figures? I don't mean the 

percentage. I mean, how did you arrive at the amount of 

oi l that would be attributed to each tract? 

A To each tract? Well, basically the Engineering Committee 

as a group studied the reservoir and determined this 

oil-in-place. That i s , representatives from a l l 

operators who were interested and asked to participate. 

We had a great volume of various types of data. We 

analyzed i t and came up with these values. 

Q Now, you did use a Reservoir Model Study, did you not? 

A Not to determine the original oil-in-place, no, s i r . 
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That was entirely independent. 

Q How about your future reserves, your 66 2/3 figure? 

A Oh, yes. Oh, yes. 

Q Who made that study? 

A Amoco made a study and Arco made a study. 

Q They are the owners of some 60 percent of the unit? 

A Correct. Right. 

Q Now, do you have the reserve figures on each individual 

tract available here? 

A Yes. 

Q Would i t come under Phase 2? 

A , You mean, what reserve? I've got the fraction which I 

can multiply. I have some. Go ahead. Which tract? 

Q Well, I would like to have the figures on Amoco*s Number 

71 and Arco Number 37-D. Do you have that? 

A Amoco's Number Tract 71? 

Q Yes, s i r . 

A You mean the remaining reserves that they would — 

Q Well, their participation on the Phase 2, whatever i t 

might be. 

A I don't really have that number as such. I suppose I 

could take Phase 1 and Phase 2 participations for those 

tracts and multiply by the recovery. 

Q Well, you did give them a participation, did you not, 

those two tracts? 
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A Of course, yes. They got a participation, and i t ' s 

shown in Exhibit C of the Unit Operating Report or Unit 

Operating — 

Q Neither one of them has a well on it# does i t ? 

A I don't know. Let's look. You are probably right, but 

I don't understand. Let me see. Let's see what tracts 

you are talking about. Okay. Can you give me the 

location? 

Q I don't have any plats, Mr. Christianson. 

A You don't have a copy of the Unit Operating Agreement? 

MR. STAMETS: I believe 71 i s in Section 31. They 

are both in 31, in the south half of the northeast quarter of 

31. 

THE WITNESS: South half of the northeast quarter of 

what? 

MR. STAMETS: Thirty-one. Eighteen, twenty-seven. 

I t looks like 18, 28. 

THE WITNESS: Yes, Amoco C. Okay. There i s 71. 

Now, 37-D. Where i s that rascal? There i s 37-C and D. Well, 

l e t me look in the report here. I know what these are. I 

mean, i t ' s just a question of finding i t right there. They 

are edge tracts that had a l i t t l e original oil-in-place. 

MR. STAMETS: They are both in the south half of 

that northeast quarter. One i s the southwest and the other i s 

the southeast. 
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THE WITNESS: Thirty-seven? 

MR. STAMETS: Of 31. 

THE WITNESS: That's 57 from the southwest quarter, 

northwest quarter. Are you t a l k i n g about 37 or 57? 

Q (By Mr. Kellahin) Thirty-seven D i s the one I was 

t a l k i n g about. 

A That happens to be located i n the southeast of the 

northeast of Section 31. So, w e l l , we can go back t o 

the f i r s t , very f i r s t e x h i b i t and see why those t r a c t s 

were given some p a r t i c i p a t i o n . 

Q Could you t e l l me this? Wasn't there a w e l l d r i l l e d on 

each of those t r a c t s plugged and abandoned? 

A Yes, s i r . That's r i g h t . They are shown on the map. 

Q Dry holes? 

A Right, but let's look at, I mean, we want to find out 

where the exhibit — 

Q Well, you can come to that later when your attorney asks 

you the questions. I'd l i k e to go on to another. 

MR. STAMETS: I'd l i k e t o get to whatever point Mr. 

Kellahin i s t r y i n g t o make. 

A They were given o r i g i n a l o i l - i n - p l a c e and o r i g i n a l o i l -

in-place i s i n the Phase 2 Formula; and therefore, they 

got p a r t i c i p a t i o n because there i s a l i t t l e b i t of o i l -

in-place under a corner of each one of these t r a c t s . 

Q Do you know whether or not they actually got more c r e d i t 
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under Phase 2 than Penroc's Tract 56 did? 

A No, I don't. You mean individually or the two tracts 

together or what? 

Q Each tract individually. 

A No. I don't know whether they did or not. 

Q Well, your exhibit would show i t , would i t not? 

A Oh, yes. Exhibit C of the report, we can look and see. 

I presume you have got the numbers or you wouldn't be 

asking. Are you referring to Tract 56 for Penroc? 

Q Yes. The well on that tract according to my figures i s 

making 135 barrels a day. 

A That's correct. You mean, are you referring to that well 

that i s deviated down into the corner of the Section B 

130 feet from the south line and 150 feet from the east 

line? 

Q I haven't any idea. 

A I think that's the well you are referring to. 

Q I don't know what that has to do with the question. I t 

is making 135 barrels a day, right? 

A That's right. I just wanted to make sure we were talking 

about the same well. 

MR. STAMETS: Let's go off the record. 

(Whereupon, a discussion was held off the record.) 

MR. KELLAHIN: I f the Examiner please, I think the 

witness has said his exhibit w i l l show the allocations to each 
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one of these tracts; and I ' l l refer to that and make no 

further questions. 

A Okay. The allocation of Tract 56. You want me to put 

that in — 

Q I'm through asking questions, Mr. Christianson. I am 

through. You don't need to answer anymore questions. 

MR. STAMETS: Are there other questions of the 

witness? 

CROSS-EXAMINATION 

BY MR. STAMETS: 

Q Mr. Christianson, a wide variety of engineering problems 

and results have been described here; and many times 

they refer to Numeric Models. 

A Yes, s i r . 

Q And of course, these covered and number these exhibits. 

Let me qualify here one point. You as a Professional 

Reservoir Engineer, are you in agreement basically with 

the various calculations associated with the Numeric 

Model? 

A I certainly am, yes, s i r . 

Q And you are in agreement with the estimates of additional 

recovery and so on? 

A Yes, s i r . 

Q Okay. You are familiar with the Numeric Model calculated 

allowable of 40,192 barrels a day from the Unit Area will 
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not be harmful to the reservoir and will in fact be less 

harmful than the current allowable; i s that correct? 

A Yes, s i r . I t w i l l . In fact — You want me to be 

responsive to that at all? 

Q No. I think that that's a sufficient answer there. I'm 

somewhat concerned about wells located higher on the 

structure here and whether or not these tracts w i l l be 

drained. I'm talking about non-participating tracts now, 

whether these tracts will be drained earlier and will 

actually lose production by the plan that you have 

proposed here with injecting gas high to the structure 

and withdrawing o i l lower to the structure. 

A Let me say f i r s t that we are locating our injection wells 

subsea. Let's see. You have the exhibit that has the 

injection wells in green tracts on i t . So you can see, 

I think we are locating the wells well away from any 

tracts that we feel will be outside the unit. We are 

also — 

Q You don't think the higher rates of withdrawal will have 

any effect on these non-participating tracts? 

A The higher rates of withdrawal will not, no, because we 

are not, well — 

Q Referring to Exhibit Number 8 again in Section 6, 

Township 18 South, Range 26 East, in the northwest 

quarter of the northeast quarter there i s a well 
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identified on this exhibit as Shelton, et a l . 

A You are on which exhibit? I'm sorry. 

Q Well, Exhibit Number 8. I think practically any of the 

pool exhibits will catch that well. 

A Now, will you lead me back to that well? 

Q It's in the northwest quarter of the northeast quarter 

of Section 6, 18 South, 28 East. 

A The northeast quarter of the northeast quarter. 

Q Northwest of the northeast. 

A Oh, yes. All right. Mr. Shelton's. 

Q Right. 

A That's right. Yes, s i r . 

Q And according to this Exhibit Number 8, that i s one of 

the non-participating tracts? 

A We believe that's probably true, yes, s i r . 

Q That's surrounded by edge participating tracts? 

A Yes. 

Q Okay. Conceivably each one of these tracts could have 

a well on i t providing twice the current top allowable? 

A That's right. 

Q Under that situation, w i l l o i l be drained from Mr. 

Shelton's tract and he be deprived of producing, or his 

chance to produce the oil-in-place under this tract? 

A No. 

Q This i s based on the — 
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A Not, there will be no deprivation due to producing 284 

barrels a day from these wells. Would you like me to 

answer why or would you rather I not? 

Q Well, yes, in just a second. Let me ask one more 

question f i r s t . Have you made an analysis such as ~ 

Never mind. Tell me why. 

A You have to get your orientation away from, you know, 

we look, most of what we look at are solution gas drive 

reservoirs, right? And I will agree with you that the 

recovery there i s very sensitive to rate, and this i s 

the way our rules have been set up; but what we are 

talking about here i s a gas-oil contact which moves 

down structure. And this i s what determines the recovery 

from a well. 

First, the movement of the cap down structure i s 

what finishes off a well, because what we have got here 

is a reservoir that i s well communicated both vertically 

and horizontally. Okay. Now, as a further corollary of 

this in terms of just simply voidage straight out, 

voidage per well, because the unit i s reinjected 70 

percent of i t s produced gas. 

On the average, i t ' s voiding much less sputtage per 

well at 284 barrels a day than i s an offsetting well 

producing at 142, because essentially we are reducing 

net voidage from unit wells by this reinjection of 70-odd 
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percent of the produced gas. Of course, the people that 

stay out of the unit are not participating in this, and 

they are not sharing in the expenditures, anything like 

this; but i t will be the gas-oil contact which will gas 

out Mr. Shelton*3 well, not what we produce immediately 

offsetting him. 

Q Now, you have shown on one of these exhibits twenty-six 

year l i f e under primary production, twenty-four l i f e 

under this unitized program. 

A Yes, s i r . 

Q You think i t will be practical to operate this unit for 

twenty-four years? 

A This i s actually, well, I don't know. This i s a twenty-

four year total l i f e . We assumed operation throughout. 

In other words, we ceased operating when we no longer 

could pay operating expenses in our projects. There 

was abandonment conditions. 

Q I just wondered how much this might affect the ultimate 

recovery and the ultimate additional recovery in here i f 

after ten years the economics of the situation 

deteriorated and you ceased to produce i t this way. How 

much of this extra 30,000,000 barrels of o i l would s t i l l 

be in the ground on recovery? 

I didn't make myself clear on that. Let me 

describe what I mean. In order for you to recover the 
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f u l l 30,000,000 barrels that you foresee here, you have 

made this calculation based on operating the unit to 

depletion, the twenty-four year l i f e of the field. How 

much of this extra 30,000,000 barrels i s produced in thoss 

last years where i t might reasonably shut down because 

of economics. I t might get too expensive to operate. 

Actually very l i t t l e . One or two percent, but the fact 

is we didn't shut i t down t i l l i t became uneconomical. 

Can I discuss a l i t t l e bit how this thing w i l l go, I 

mean, how our model projections and our reservoir studies-

Yes. I'd like to have that information. 

Well, essentially what you do, you start replacing, well, 

you reduce voidage by 60 percent or so because you are 

reinjecting 70 percent of your produced gas, you see. 

That gas reduces the voidage from the reservoir. The 

effect of the reduction in voidage is to flatten.the 

pressure decline. 

In other words, the pressure is declining with time, 

as one of our earlier curves showed i t . This curve will 

flatten in slope after you start injecting this gas and 

in fact i t will happen virtually immediately to some 

extent. Okay. You go along and you continue to produce 

under unitized operation from the most efficient wells, 

the wells located where the o i l column i s the thickest. 

You continue to do this throughout the l i f e . You 
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allow tha gas cap then to move uniformly down structure 

displacing this o i l that i s draining down to the low 

structure wells continually. At some point, and i t ' s 

very near the end of the whole project, your gas-oil 

ratios get so high that it ' s uneconomic to continue 

injecting gas. 

You are just producing too much gas because you have 

gradually moved your gas cap down until i t ' s gassing out 

the very lowest structural wells. At this point, you 

have swept with your gas injection. You have allowed 

to drain down structure o i l . You are at blow-down. 

That's what Reservoir Engineers c a l l i t . 

And so you blow the reservoir down to a pressure as 

low as you can get i t . And as long as gas i s coming out, 

you are selling that gas. And so you continue to 

produce i t right on down to a very low pressure. You 

deplete the reservoir in other words. But by this time 

your relative permeability situation i s such that you are 

producing virtually a l l gas, you see, and very l i t t l e o i l 

continues to drain at this time. 

Anyway, of course, the 30,000,000 barrels i s a 

result of a calculation which projected this type of 

performance; and we would never abandon the reservoir 

until we were probably down to an extremely low pressure, 

because we would s t i l l be making money. 
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Q I believe that answers the question I had i n mind. 

A Okay. 

Q I believe you indicated you did not use the model for 

calculations of oil-in-place; i s that right? 

A That's r i g h t . That's s t r i c t l y determined from log 

analysis, core data, everything we could lay our hands on 

by the Engineering Committee as a group with a l l 

companies who wish to participate being represented by 

engineers and geologists working together to come up 

with t h i s . 

MR. STAMETS: Are there other questions of this 

witness? He may be excused. Mr. Hinkle, does that conclude 

your testimony? 

MR. HINKLE: I believe i t does. That's a l l we have 

to present. 

MR. STAMETS: I believe we had another witness 

sworn. You are not going to put him on? 

MR. MORRIS: No. 

MR. STAMETS: Are there any other appearances i n 

this case? Does anybody wish to put on testimony? We w i l l 

c a l l then for statements. 

We have got a whole flock of telegrams. Let us 

read those f i r s t and then everybody can get organized while 

we are doing that. 

MR. CARR: The text of a l l of these are v i r t u a l l y 
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the same. I w i l l read one and read the names of those who 

sent us the various wires. I t reads, "As a working i n t e r e s t 

owner on State-owned lands i n the Empire-Abo F i e l d , I object 

to the formation of the u n i t under the present p a r t i c i p a t i o n 

f a c t o r s . My i n t e r e s t and the State's ro y a l t y would be 

reduced approximately one-half under the proposed fac t o r s . " 

I t i s signed Edward Egbert. 

We have also received them from Hanover Planning, 

Incorporated; Hanagan & Hanagan; Penroc O i l Corporation; Mpnroe 

Roberts; W. V. Roberts; B. W. Broaddus; J. F. P r i t c h e t t ; 

Clarence H. Albaugh; John C. Ryan; Jean Blanc and James Blanc; 

Bruce Clampton; Joe D. Denton; and F. M. Late O i l Company. 

And also, Walter Crockett, B i l l J. Rogers, and 

Cactus D r i l l i n g Corporation. 

MR. STAMETS: Mr. Kellahin, I believe you stood f o r 

a statement. 

MR. KELLAHIN: I f the Examiner please, Jason 

Kellahin, Kellahin & Fox, Santa Fe. I entered my appearance. 

I'm representing C i t i e s Service O i l Company, Samedan O i l 

Corporation, Penroc, C & K, Fred Turner, and V. P. Shelton. 

Needless to say my c l i e n t s are less enchanted with the 

P a r t i c i p a t i o n Formula than are Arco and Amoco. And while we 

do not object to the formation of the u n i t and we eventually 

f e e l t h a t such a procedure i s necessary, we do object to the 

P a r t i c i p a t i o n Formula. 
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C i t i e s Service O i l Company operates 11 wells on 

seven leases i n the proposed Empire-Abo u n i t . 

C i t i e s Service i s not opposed to u n i t i z a t i o n nor to 

the proposed pressure maintenance pr o j e c t . As of t h i s date, 

C i t i e s has not committed any of i t s operated leases t o the 

u n i t but believe ce r t a i n safeguard rule3 should be included 

i n an order t o protect the non-unitized leases. 

C i t i e s feels that i t i s the duty of the O i l 

Conservation Commission to protect c o r r e l a t i v e r i g h t s of the 

non-unitized leases and o f f e r s the follo w i n g : Number 1. No 

producing wells d i r e c t or diagonal o f f s e t s t o non-unit wells 

should produce more than a normal forty-acre allowable f o r 

the f i e l d unless the operator of the non-unit w e l l s i g n i f i e s 

no objection by waiver and the transfer of add i t i o n a l allowable 

be approved by the New Mexico O i l Conservation Commission. 

Number 2. I n j e c t i o n wells should be located a t 

least two regular locations from a non-unit lease unless the 

operator of the non-unit lease indicates no objection by 

waiver and the i n j e c t i o n location i s approved by the New Mexico 

O i l Conservation Commission. 

I believe there i s one of Arco's witnesses who 

t e s t i f i e d that t h i s i s the procedure that they propose to 

follow, but we would ask that i t be included i n the order. 

Samedan O i l Corporation signed by the other 

operators whom I am representing f e e l that they would suffer a 
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serious loss by joining this unit. 

I f Samedan Oil Corporation were to join the proposed 

Empire Abo Unit, i t would suffer both loss of ultimate and 

current income. Samedan*s interest in the proposed Unit i s in 

Tracts 49 and 79 as shown on Exhibit "B" of the Unit 

Agreement (1-1-72). Atlantic Richfield*s study indicates the 

following: Tract 49, Samedan-Walker State No. 1, Royalty 

Owner - State of New Mexico, had primary o i l reserves on 1-1-73 

of 400,379. Tract 79, Chambers & Kennedy-Abo No. 1, Royalty 

Owner - State of New Mexico, had primary Oil Reserves in 1-1-73 

of 404,385. These are Atlantic Richfield's remaining primary 

o i l reserves (1-1-71) less 1971 and 1972 o i l production. 

Samedan*s share of this forecasted reserve i s 

347,652 barrels of o i l . 

Samedan*s share of the unitized reserve under the 

proposed participation i s 335,946 barrels of o i l which includes 

the company's share of the predicted 30.1 million barrels of 

incremental secondary o i l . 

Samedan would be required to invest $20,615.00 in 

the unit operation to recover 11,706 less barrels of o i l . 

Phase I i s defined as the f i r s t eleven (11) million 

barrels of o i l produced after the effective date of the Unit. 

According to the updated Engineering Report furnished by 

Atlantic Richfield on November 21, 1972, Phase I w i l l have a 

duration of 9.5 months. We estimate our two (2) wells to be 
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top allowable for another 3.75 years before commencing decline. 

During t h i s 3.75 year period Samedan w i l l lose 47#882 barrels 

of o i l by j o i n i n g the Unit. 

Therefore, Samedan has no incentive to j o i n t h i s 

Unit and wishes to r e g i s t e r opposition to i t s formation under 

the formula th a t has been adopted. 

The quality of the reef pay varies widely across 

the length of the reservoir as depicted by the thirteen (13) 

bands that were used in the model studies. Permeability, or 

the capacity to produce, ranges from 12 to 195 millidarcies 

from west to east. I t i s noted that forty-seven percent 

(47%) of the total tracts and thirty-eight percent (38%) of 

the productive tracts inside the Unit outline are not capable 

of producing top allowable as set out in the annual "Report of 

the New Mexico Oil and Gas Engineering Committee" for the 

Calendar Year of 1971. The majority of the future productivity 

must come from an area between the west edge of Section 2, 

Township 18 South, Range 27 East and the Center of Section 25, 

Township 17 South, Range 29 East. Allowable transfers w i l l 

hasten the recovery from this area as migration of o i l continue 

Anyone owning an interest in a well in this area not receiving 

sufficient incentive to join the proposed Unit could not 

protect their correlative rights with the increased withdrawals 

due to allowable transfer. Likewise, normal migration of o i l 

would be severely altered r e s u l t i n g i n loss of ultimate o i l 
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recovery by a non-unit w e l l . 

Further damage would be experienced i f gas 

i n j e c t i o n were permitted i n the v i c i n i t y of a non-unit w e l l due 

to gas coning. This gas coning concept was developed i n the 

Engineering Report i n a r r i v i n g at maximum safe o i l producing 

rates as w e l l as predicted future o i l reserves. 

We ask that t h i s Commission give due consideration 

to approving the items of recommendation set out below as 

protection to those Royalty and Working I n t e r e s t Owners not 

having s u f f i c i e n t incentive t o j o i n the proposed Unit. 

We make the following recommendations: 

1. A l l u n i t wells which d i r e c t l y or diagonally 

o f f s e t any non-unit w e l l , a l l of which are producing from the 

same common source of supply, be r e s t r i c t e d t o produce an amoun 

of o i l equal to the top w e l l allowable. 

2. Top u n i t allowable s h a l l be equal to the sum of 

the i n d i v i d u a l u n i t w e l l allowables providing the allowable 

assigned to any w e l l which i s shut-in, which allowable i s to 

be transferred to any w e l l or wells i n the unitized project are. 

f o r production, s h a l l i n no event be greater than i t s a b i l i t y 

to produce during the f i n a l 24-hour period of a 72-hour t e s t , 

or greater than the current top w e l l allowable f o r the pool 

during the month of transfer, whichever i s less. 

3. The i n j e c t i o n of gas i n t o any u n i t w e l l not be 

permitted w i t h i n 2,640 feet i n any d i r e c t i o n from the boundary 
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of any non-unit t r a c t . 

4. The following be made a provision and included 

as part of the Commission Order: I f i t i s apparent, as 

pointed out by any non-joining party, that c o r r e l a t i v e r i g h t s 

are not being protected, that the Commission agree to consider 

what other measures are necessary f o r such protection. 

I think that states the position of a number of non-

p a r t i c i p a t i n g operators i n t h i s pool; and as read o f f by Mr. 

Carr, I believe there were some 18 that have seen f i t t o f i l e 

telegrams on t h i s . And I ask that the Examiner give 

consideration to these objections. 

MR. MORRIS: I f the Examiner please, Signal O i l and 

Gas Company also recognizes the d e s i r a b i l i t y of u n i t i z i n g t h i s 

pool. We f i n d ourselves i n the pos i t i o n of being opposed to 

u n i t i z a t i o n i n i t s present form and under the Unit P a r t i c i p a t i o i 

Formula as proposed i n the presently proposed Unit Agreement 

as presented here today by A t l a n t i c R i c h f i e l d . For t h i s 

reason, we are opposed to the Commission's approval of the 

u n i t or of the pressure maintenance project a t t h i s time. 

We think i t apparent that the c o r r e l a t i v e r i g h t s 

of a l l operators i n t h i s pool have not adequately been 

considered i n the proposed Allocation Formula. We believe t h i s 

i s very obvious through the admission f i n a l l y of A t l a n t i c ' s 

witness th a t the int e r e s t s of Signal O i l and Gas Company under 

the proposed P a r t i c i p a t i o n Formula would be 300,000 barrels of 
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o i l less than what Signal could expect to receive from 

primary production continued ununitized. 

We think as a minimum, we should be allowed to 

join a unit under a Participation Formula that would allow us 

to at least produce that which vt& would be entitled to produce 

under continued primary operations. We would observe that 

Atlantic has not provided the Commission with any evidence 

concerning tha extent of the correlative rights of the various 

operators involved in this proceeding, and we submit that the 

Commission does not have sufficient evidence in the record 

before i t upon which i t can approve the proposed Unit Agreement 

and pressure maintenance project, because i t i s the Commission'n 

duty to protect correlative rights. And there i s no evidence 

in the record to define what the correlative rights of the 

parties are. 

Should the Commission determine to approve the 

Unit Agreement, we concur with the recommendations that were 

read by Mr. Kellahin on behalf of Samedan Oil Corporation, his 

recommendations 1, 2, 3, and 4. Thank you. 

MR. LOSEE: Mr. Examiner, I earlier appeared for 

Yates Petroleum Corporation and i t s related interests. At 

this time, they have not ratified the Unit Agreement; and they 

hold approximately 5 percent of the Participation Formula under 

Phase 1 and Phase 2. Yates does not oppose the unitization in 

principal, but at this point in time a problem remains unsolved 
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to which we would like to c a l l the Commission's attention. 

Arco conducted a study which found that i t would be 

more economic for the working interest owners to unitize the 

fi e l d without gas injection than i t would be with gas injection. 

The requirement or the proposal here to inject gas into the 

reservoir through seven or eight wells i s a requirement of the 

United States. 

The problem arises by virtue of the fact that the 

two gas plants in the area, one, the Abo Plant, owned 50 percen: 

by Arco and 50 percent by Amoco, who are 64 percent interest 

owners in the unit; and they take two-thirds of the gas 

presently from the unit; and the Phillips Plant takes the 

balance. 

Under existing contracts each of these plants are 

only required to deliver residue gas for repressuring at 

somewhere between 15 and 25 pounds, although these plants do 

operate at and can deliver the residue gas at 700 pounds without 

any further compression. Now, although Yates has brought this 

matter to the attention of the Unit Operator in an effort to 

find a solution to get a satisfactory contract or a proposal 

whereby the unit takes over the Abo Plant, at this point in 

time, no solution has been offered. There i s no protection 

for the other working interest owners who have committed their 

interest that gas for repressuring can be furnished at a 

reasonable price. 
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U n t i l t h i s protection i s offered or a solution i s 

found f o r t h i s problem, Yates w i l l not be i n a position t o 

r a t i f y the u n i t . 

MR. STAMETS: Are there other statements? Mr. Land! 

MR. LANDIS: I f i t please the Examiner, the working 

i n t e r e s t owners of the Empire-Abo F i e l d have worked together 

now v o l u n t a r i l y and d i l i g e n t l y f o r a period of f i v e and one 

h a l f years to provide a depletion program f o r t h i s reservoir 

of highest order of conservation. The Amoco Production Company 

supports A t l a n t i c R i c h f i e l d Company's application i n these 

e f f o r t s and urges t h i s Commission to speedily approve the 

project as presented here today i n the i n t e r e s t of preventing 

waste of the reservoir and increasing ultimate recovery. Thank 

you very much. 

MR. STAMETS: Are there other statements? 

MR. HINKLE: I think that a l l of the telegrams that 

were raad and a l l of the protests that have bean here represent 

the owners of the 7 percent which are shown on Exhibit A in 

green which i s 21 forty-acre tracts and consi3t3 of 840 acres. 

Now, as Mr. Landis has pointed out, this has taken 

a long time to get this unit together. And the evidence shows 

that there were some 56 formulas considered, and every 

opportunity was given to the representatives of the working 

interest owners to participate in these meetings and to reach 

an agreement. This i s a large unit, contains 11,339 acres and 
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to agree 100 percent. 

I think they have done real well to get the owners 

to agree as far as they have. As the evidence shows, i t ' s 

anticipated that as a final result there w i l l be approximately 

93 percent of a l l of the acreage committed to the unit. I t 

clearly shows that by unitization there w i l l be an additional 

recovery of some 30,000,000 barrels. 

Now, as I see i t , the prerogative of the Commission 

i s only to approve the Unit Agreement as a conservation measure 

and to find that the application for the injection of gas and 

pressure maintenance i s fa i r and reasonable and w i l l not 

violate correlative rights. I t ' s not grounds for this 

approval that some of the parties did not want to join in the 

unit. That'3 a privilege which i s open in connection with any 

unit so long as we do not have forced unitization in the State. 

So this i s something they can do or not do. They 

have an opportunity to join. They have been invited to join 

and given every opportunity to participate? but i f they want 

to stay out, of course, that's their privilege; but I do not 

believe that this small percentage of 7 percent should cause 

the Commission to turn down their approval of the unit and of 

the pressure maintenance which would in effect commit the 

waste of 30,000,000 barrels of o i l . That's a l l . 

MR. STAMETS: Okay. Are there no other statements? 
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We w i l l take the case under advisement. 
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