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1 MR, STPMETS: The hearing will come to order, nlease.
2ive will tate next Case 4952; and I helieve that will be

3 |lconsolidated with Case 4953 for testimonv.

4 MR, CARP: Case 49252, Aonlication of Atlantic Richfield

S5 |cemnanv for a unit agreement, Fddv Countv, New Mexico. And

~ 6 |Case 4952, application of Atlantic Richfield Company for a
5] .
§§ 7T I[Ppressure maintenance nroiect, Rddv County, New Mexi.co.
o=
8 8 MR, STAMETS: I'ad like to call for aprearances in these
9 |t1o cases. Mr. Hinkle, the cases are consolidated on vour
od
S
> 10 {recommendation,
Q
Ei 11 MR, HINKIE: Clarence Hinkle, Hinkle, Rondurant, Cox &
a
= 12 [Faton, appearing on behalf of Atlantic Richfield.
o o
Qo 3
{g S 13 MR, STAMETS: Other apnearances, please.
x
w
z 14 MR. LANDPIS: Bruce Landis appearing on behalf of
1}
z

1§ |Amoco Production Companv.

16 MR. LOSER: F. A. Losee appearing on behalf of Yates
17 |Petroleum Cormnoration and the various interests.

18 MR, MORRIS: Richard Morris of Montgomery, Federici,
19 |Andrews, Hannahs, & Morris of Santa Fe, appearing on behalf

20 lof Signal 0il and Gas Company.

21 MR, STAMETS: Are there anv other appearances in this
22 |case?

23 MR, RRELLAHIN: Jason Kellahin, Kellahin & Fox of Santa

1296 FIRST NATIONAL BANK BLOG, EASTeALBUQUERQUE, NEW MEX1CO 87108

24 |Fe appearina for Cities Service 0il Company, Samedan Oil

208 SIMMS 3LDG,. e P.O. BOX 1092 PHONE 243-009010 ALBUQUERQUE,

25 |Corvoration, Penroc (il Corporation, and C & X Petroleum, Inc.




1 ﬁ Fred Turner and V.P. Shelton,

2! MR, STAMETS: At this point I would like that all

3| witnesses and prospective witnesses stand and ba sworn at cne
4 time, fhis should save us quite a bit of time,

5 (Whereupon, the witnesses were sworn,)

6 MR, HINKLE: Mr. Examiner, we have two witnesses and

7 12 exhibits, This is the official marked copy and here is one

8‘ other copy for the attorney. We have two extra copies if any-
9i body wants them,

10 BILL EMBRY

11 previously sworn as a witness, testifed as follows:

12 DIRECT EXAMINATION

13 BY MR. HINKL.E:

14J Q Would you state your name, your residence, and by whom you
15 r are employed?

16 A Bill Embry. I work for Atlaentic Richfield in Midland,

17 Texas.

18 Q What is your position with Atlantic Richfield?

19 A I'm land man,

20 Q Are you familiar with the Eapire-Abo proposed unit area?

21 A Yes, sir,

27 Q What has been your position with the ccmpany with respect tp
23 this unit?

24 A Well,'I'm a land man; and I prepared the agreements for the
25 final drafts and for final mailing to the working-interest
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ovmers and the rovaltv owners. And then T was concerned
rrimarilv with the rovaltv sian up and the working-interest
ovmer's sign up,
MR, ¥FLLAHTIN: Could the witness speak up a little
louder, nlease?

0 So it's heen vour duty to try to get the unit agreement
signed ur bv the working-interest owners and rovalty
ovmners?

A Yes, sir,

0 Have vou prernared or has there been prepared under vour
direction certain exhihits for introduction in this case?

A Yes, sir,

0 And thev are exhibits which have heen marked exhibits 1
throuagh 37?

A Right.

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

hear vou in the back row there. It is necessarv to sveak up

auite a hit in this room.

0 Refer to exhibit number 1.

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

You have bheen a land man with Atlantic Richfield for a number

of vears?

THE WITNESS: Fifteen.
MR, STAMETS: Fifteen vears. And you will be testifving

in vour expert cavacitv as a land man?
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i MR. HINKLE: No, I don't think it is 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 uv, t
| MR. STAMETS: Okay. In that limited area then, we will
accept his gualifications.

O Refer to Exhibit 1 and explain what this is and what it
shows.

A Exhibit 1 is & plat showing the outline of the unit area.
It's the same plat that is Exhibit A attached to the Unit
Agreement. The rlat shows all the tracts in the unit., It
shows the tract numner, all the Abo wells., The federal
acreage is cross-hatched and the state is white,.

That's all 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. !

0 Does this exhibit show all the wells which have been |
completed in the Empire-Abo pool?

A Yes, sir.

0 It also shows the acreage ownership?

A Yes, sir. It shows the lease ownership.

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

| this is and what it shows.

b ...
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1] A Exhibit 2 is a letter from the United States Department
2 | of Intarior Geological Survey from Washington signed by
3 the acting director which designates the area shown on
4 Exhibit 1 as logically suitable for a unitization.
5 0 Does this also indicate that they approved a form of Unit
6 Agreement?
7 A Yes, sir. It does.
8 Q And also ccncur in the supervisor's recommendation as to
9 the basis of allocating the unitized production?
10 A Yes, sir.
11 Q That's provided for in the Unit Agreement; is it not?
12 h Yes, sir.
13 Q Now, refer to Exhibit 3 and explain what this is.
14 A Exhibit 3 is a letter from the office of the Commissioner
15 of Public Lands wherein as stated the commissioner
16 approved the unit as to form and content.
17 Q And this is dated August 30, 19722
i8 A Yes, sir,
19 Q Are you familiar with the proposed Unit Agreement?
20 A Yes, sir.
21 Q Is Atlantic Richfield designated as the unit operatoxr?
22 A Atlantic Richfield is the operator.
23 Q Does the Unit Agreement cover all formations or is it
24[‘ just limited to a particular formation?
25 A The Unit Agreement is limited to the Abo formation as
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1 defined in Section 2-KH of the Unit Agreement.
2 Q You might refer to that and state briefly what that
3 formation consists of, how it's defined.
4 A The unitized formation refers to the Abo formation which
5 is a continuous stratigraphic interval occurring between
6 the base of the Drinkard formation and the top of the
7 Wolfcamp formation and which is the same formation that
8 was encountered between the logged depths of 5,325 feet
9 and 6,533 feet in Amoco Production Companv's State of
10 New Mexico AU Number 1 Well.
11 Q Now, is this agreement in substantially the same form
12 as heretoioie approved by the Commission where Federal
13 and State lands are involved?
14 A Yes, sir.
15 Q And where it's for secondary recovery or pressure
16 maintenance purposes?
17 A ‘Yes, sir. It is.
18 Q Now, have you invited or have Atlantic Richfield invited
19 all the owners of working-interests and overriding
20 royalty and other interests to commit their interest to
21 the Unit Agreement?
22 A Yes, sir. We have.
23 Q What is the preference status of the unit with respect to
24 commitment of acreage? You can refer to Exhibit Number 1
25 A On Exnibit 1 we show in green 21 tracts the owners of whig¢h

e
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have indicated to us that thev nrobablv won't join this
unit. ‘ow, this arca comprises of anproximately 240 acres
and would he 7 ner cent of the unit area.

Then vou refer to 21 tracts, vou mean 21 49 acre tracts?
Night, Actuallv 16 unit tracts.

16 unit tracts but 21 40 acre tracts?

Richt.,

These are the onlv ones who have definitelv refused so far
to commit their interests to the unit?

To the best of my knowledge.

"That do vou anticirate with respect to all of the other
otmers?

We exnect all of the other tracts in the unit area to come
in sooner or later. They are expected.

What percentage would that constitute?

That would he 93 per cent,

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

1 through 3.

MR. STAMETS: Are there anv objections to the

introduction nf these exhihits? Thev will be admitted into

evidence.

MR, HINKLE: That's allthe direct of this uitncss.
MR. STAMETS: Are there guestions of this witness?
MR. MOPRIS: My, Examiner.

MR. STAMETS: Mr, Morris?
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MR. MORRIS: Mr. Hinkle, would it be appropriate for
me to ask questions of this witness concerning the formula?

IR, HINKLE: No. I should have stated there that our

| next witness will go into the formula and the operating aspects

of it.
MR. HORRIS: T have no questions.
MR. ¥ELLAHIN: Mr. Examiner, I just have one guestion.

— e 2

BY MR. KELLAWIN:

0 How much of the unit has presently been signed up?
A 85.4 per cent.

¢ Is that a2n acreage figure?

A It's a unit Phase 1 figure, working-interest figure.
Q 85.40, did you say?

A 85.4.

Q And of that what percentage is owned bv Arco?

MR. HINKLE: By who?

0 Atlantic Richfield?

A Our interest in the unit.

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

A Well, it would he our interest in the unit, 31 per cent.
0 What is the interest of the Amoco?

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

30.38392. Atlantic's interest is 33.143.

MR. KELLAHIN: Thank you.
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1 CROSS-EXAMTMATION

2|l BY MR. STAETS:

3 0O Mr, Tmbry, on the second page of Exhibit number 2 there

4 seems to he somn indication by U. S. G. S. that they thought

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

6 see. "However, the right is reserved to deny approval of

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

8 full commitment of sufficient lands to afford effective

9 | control of operations in the unit area." Do you know if

10 ; 85.4 per cent will be sufficient in the eyes of the

H U. S. G. S.?

124 a Well, that's a determination that will have to be made by

13 the U. S. G. S., that my personal opinion if you want that--

14 1 g So to your knowledge it's not been made at this time?

15011 A I beg your pardon?

16 i o That decision has not been made at this time?

17} a No.

18 MR. HINKLE: I might say in that connection, this is |

13 § the way that all of these letters are written by the U. S. G. 5.,

20 || pecause the requlations provide that they will only approve the

21 | ynit Agreement where sufficient acreage has been committed to

22 give effective control. So this is a determination which has

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

24 || public Lands when the unit is filed for final apprcval.

25

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

4 fhnAQresentﬂtlme_doesn;t_mean—tnat:s_a;1_they—axe—gcinq_:c»%ﬁu;__Lﬂ,
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before they submit it for approval. It's not necessary, as we
2 || see it, to have any particular nercentage signed up before the
3 i 0il Conservation Commission can approve it or approve the

4’ injection of gas.

5 MR. STAMETS: Are there any other questions of the

6 |l witness? He may be excused.

7 S. U. CHRISTIANSON

8 . having been previously sworn testified as follows:

1
|
9 | DIRECT EXAMINATION

10 [} BY MR. HINKLE:

11§ 0 State your name and your residence and by whom you are

12 emplovyed.

13} A S. U. Christianson. I reside in Midland, Texas; and I am

14 employed at Atlantic Richfield Company.

154 0 Are you a petroleum engineer?

16 il A Yes, sir. I am. A particular title at the present time

17 is Senior Analytical Engineer.

181 Q Have you previously testified before the Commission?

19 A No, sir. I have not.

2001 © State briefly your educational background and experience as

21 a petrcleum engineer. |

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

23 Engineering with the Reservoir Engineer}ng Option from the

24 University of Houston. The previous year in 1953 I had

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

In 1954 I was emploved at Atlantic Refining Company,
predecessor to Arco in Midland, Texas, as a junior resexvoiﬂ
engineer working with the Permean Basin Fields and
Reservoirs. In 1958 I moved to Tulsa, Oklahoma where 1I
was working with Midcontinent Fields and Reservoirs
primarily in Oklahoma, Kansas, and Texas during this period

—_— a3 Lbim e anrd £
e, ana Tné nexc LW YCAars ir

of ti
Amarillo and partially in Denver later.
I was working primarily with Colorado, Kansas,
Oklahoma, Texas Panhandle. My duties were primarily, well,
you name it. Development, drillino, gas and oil wells,
reservoir studies of all types for all 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 heginning a reservoir study on the
Empire-Abo Reservoir which would lead to eventual
unitization of this reservoir.
0 Have you continued yvour studies since 19672
A " That is correct.
MR, HINKLE: Are the qualifications of the witness

acceptable?
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1 | MR. STAMETS: They are.

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

3 your direction certain exhibits for introduction in this

4 case?

5 A Yes, sir. There has.

6 Q And they have been marked Exhibits 4 through 127

71 A That's correct.

8 Q Refer to Exhibit 4 and explain what this is and what it

9 shows .

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

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

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

13 the southwest that probably the structurally highest well

14 in the field is the Malco Federal Number 8 which happeﬁs t.

15 be located in the northwest quarter of the southeast

16 | gquarter of 9, 18 South, 27 East, at the top of the Abo

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

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

19 around dipping at about 1 degree. Approximately miles east
4 20 of that point, the crest of the reef dips below water-oil

21 contact in the Apo .ormation which was determined by

22 the engineering committee to minus 2665 feet subsea. The

23 | heavy dashed line is the unit area which was approved by

24 USGS as being a proper area for unitization of the Abo

25 formation.
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Te Qashed line most easilv seen on the rorth side
ia the enaineering committen's determination of the zero
net rav in the Mho reefe,
Mew, refer to exhibit 5 and exnlain what this is.
Fxhihit 5 is a nlat of the various nroduction variables
normallv mlotted for anv reservoir versus with the variables
themanlves rlotted on the vertical scale and time encountered
beina on the horizontal scale with the production incrementsw
Actually the most, as vou can see hy looking at the example,
the most imrortant figure to the income as related to it
is the dailv cil rate. And this is the heavy curve down
here which hapnens to he labeled “Daily 0il" strangely
enouch.

And as vou can see, back during the low allowables
in the middle '60's that rate for the entire, this is for

the entire Abo, Empire-Abo pool as it says on the topy,

—

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

The numbers are in the thousands, are they?

Right. I'm sorry., The vertical scale on the left is in

!
thousands rer day. So vou can see that, for example, this
15 over here on the left means 15 thousand barrels per day.
And the 20 means 20 thousands. And there by each individual]
line division between 15 and 20 would represent a thousand

barrels a dav of rroduction., S6 as I was saving, you

kick alonag here; and, of course, this field has been a
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field 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. If you
plot an allowable curve to the state of New Mexico, it will
be parallel to this thing right here. Moving on out to
current times, I might say that just haprened at the time

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

The curve shows that we are, I'm still on the oil rate
curve. It 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 oil
curve. This is the increased oil production in the
original first 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 oil had

been produced from the reservoir.

Do you have any later figures on that?

Well, we do have January which, you might imagine, is about
the same as December. Allowable staved the same. It's
25,625 barrels of 0il per day. I might mention the water

at this time is plotted on the low slide line down toward
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on up here with the Reservoir Pressure curva, The gas-oil
ratio curve is read over here in the right margin. Gas-oil
ratio is cubic feet per barrel of oil. I think you can

see that in that early days it was average perhaps, 1,100
cubic feet per barrel. That had been a gradual increasc

in the pool to the gas-oil ratio. However, it's been
holding pretty steadily in the last few years and currently
is averaging 1,300 cubic feet per barrel and 1,500 cubic
feet per barrel.

Now, have the working interest owners formed an engineering
committee in connection with the study of unitization in
this area?

Yes, sir. They certainly have.

When was that formed?

That was formed at a working interest owner's meeting in
October of 1967.

What was the purpose of the formation of this committee?
The primary purpose charged to the engineering subcommitteej
Actually there were two primary purposes. First, 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 nossible future unit.

Over what period of time did the eng’..cering committee meetp

It met in work sessions virtually continuously for anyone
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1
who wanted to go from about November of '67 until just
2 i before a report, just hefore July of, August of '68,
i
3 . .
IQ Was the engineering--
q .
A Nine or ten months.
5 . . ,
Q Did they formulate a report by that time for the working-
6 ,
interest owners?
7 . . .
A That's right, which included a recommended unit area and,
8
of course, a number of paraneters.
9 . . . .
O What procedure did you follow then in getting the working-

1 . .

0 interest owner's representatives together?

11 . .

A A meeting was called, of course. We had the address list

12 as complete as—--. Of course, Amoco, I'm saying, was

13 ramrodding at this point, although Arco was working closely

14 with them. But there was a complete address list of all

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

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

17 routine of all engineering meetings and all working-interest

18 .

owners meetings.

19 Q What was the purpose of these meetings between the !
|
|

3 20 engineering committee or subcommittee and working-interest ‘

21 .

representatives?

22 A Well, it was to simply present the work that the engineering

23 subcommittee had completed and then to stand back out of

2 . . .

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

2 . . . .

> Q Did they approve at one meeting or d4id it take a number of
Lo

T
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mectings?

No. I think, well, actually the negotiations ~- arc you
leading uw to this point?

Yes.,

Real negotiations didn't begin until both major operators
here had completed their reservoir feasibilities 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.,

What was the combination of the negotiations?

Combination after a vote on some 56 different formulas
waere a favorable vote of about 87 percent of the Phase 2
ownership on a formula which at that time was called
Formula 47, because it happened to be Number 47 in the
sequence that we looked at. So at this point it was a
decision of the group, at least the majority, that it was
time to move ahead then in the direction of seeking

USGS and State Land Commission approval.

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 finally
adopted?

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

offering for the basis for unitization here today.
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1 0 Now, what was your next step that was taken by the working-
2 : interest owners or the engineering committee?
3 A Well, of course, this meeting now was in July of '71, I
4 ' believe; and we had the vcte at the meeting; but this
5 ﬁ needed to be ratified by signed ballots, And this
6 i always takes a while so --
7;| Q And you circulated this?
g A We circulated the ballots, and we got back 6 from those
9 who had voted yes, you know. I forget, a couple of months,
10 maybe two or three months. At this point then we were
11 ready to go to the U.S.G.S., and then we did with our
12 application,
13 @ Did you have numerous conferences with the U,S.G.S.
14 officials?
15| A Beginning some time there in the mid-fall of 1971 and
16 continuing until August of 1972, we had numerous conferences
17 with the engineering staff and other personnel of the
18 U.5.G.S. in Roswell, with their supervisory personnel
19 in Washington, D.C., also.
20 Q Then you did file an application with the U.S.G.S. for
21 designation of the area as proper and suitable for
22 unitization and for approval of the form of Unit Agreement
23 and also the participation formula?
24 A That's correct, And after, I might say, very exhaustive
25 studies by the U.S.G.S.; they did send us in August of

r.rY "
g
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'72 the approval vyou have that has previously been entered
into evidence by Mr. Embry?

Exhibit Number 2?

Exhibit Number 2, right.

HHow long did it take the USGS in their study before they
approved the participation formula?

Well, it was approved by the letter of August of '72.
Approximately how wany months atter it was submitted?
After the first application.

Yes.

I believe we officially submitted the application in
November of '71, although we had talked to them informally
about it before then. So it's from November, I'll say,
November 21; but I don't guess it makes any difference. I
think that's what it was, though.

Approximately ten months?

Oh, it was sometime early in August when we actually got
the letter.

Was the form of the Unit Agreement and the formula also
submitted to the Commission of Pubiic Lands for approval?
Yes, it was.

Now, during all of this period of time were the working
interest owners kept informed of what was going on and

the steps that were being taken?

Yes. They were. There was correspondence any time we felt

- ‘3,(,- —
‘.




1 that some significant event had occurred. We informed the

2 working interest owners.

3 Q Now, the tract participation formula is set forth in Sectio%
4 13 of the Unit Agrecement. Would you refer to that and

5 explain it briefly?

6 A That's on Page 10. Okay. If you are looking at it, it

7 looks like -- Page 10, Dick.

8 MR. 3TAMETS: Okay.

9 A Okay. Page 1l0. Now, this looks like as I was going to sayy)
10 this looks a little bit complicated; but it really isn't.

11 Phase 1 covers the first 11,000,000 barrels produced after
12 the unit effective date. And it's simply 75 percent

13 current production and 25 percent future primary as

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

15 MR. STAMETS: Now, would you repeat that for me so I

16 can get it down here?
17 THE WITNESS: 75 percent current production and 25
18 percent future primary as predicted by Reservoir Numeric Model

19 Studies.

20 MR. STAMETS: Okay. Thank you.

21 || Q (By Mr. Hinkle) Okay. Phase 2 which looks like it's got
22I a lot of stuff in there can really be summarized as being
23 ‘ 33 1/3 percent original oil-in-place and the rest which is
24 66 2/3 percent is future reserves as predicted by Reservoir
25 | Numeric Model Studies.

. -
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| MR, STAMRETS: Future reserves under any particular
2 i
tract?
3
| WITHESS: Fach tract.
4l
MR, STAMETS: 'nder each tract?
5
WITNESS: Of course, ves. That's it.
6
0O Now, in your opinion is the formula fair and equitable in
7
the interest of conservation, prevention of waste, and will
8
tend to protect correlative rights.
9
A Yes, sir. It certainly is.
10 - . .
0] Now, Section 11 of the Unit Agreement provides for a plan
|
11
of operation which is to be approved by the working-interesy
12
owners and the supervisor of the U. §. G. 5. and
13
Commissioner of Public Lands and this Commission. Refer to
14 v
Exhibit 6 which is the plan of operation and explain briefly.
15
A Page 1 is simply letter directed to the people who have to
i6
approve this plan of operation which happen to be the
17
district supervisor of the U. S. G. S. over in Roswell,
18
Mr. Armijo, who is the Commissioner of Public Lands, Mr,
19
Ray Graham, Director of 0il and Gas Department of the
20
Commission of Public Lands, and then the State of New
21
Mexico 0Oil Conversation Commission, Mr. Al Porter, and
22
then the working-interest owners.
23
And the letter is a cover letter stating that this is
24
the "Initial plan of operation, Empire-Abo unit, Eddy
25
Countv, New Mexico," And, "in compliance with Section 11
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of the Unit Agreement, Empire-Abo imit, Lddy County, New
Mcxico, Atlartic Richfield Company as unit operator on
behalf of itself and the other participating working
interest owners, hereby submit for your approval a Plan’
of Opzrations to cover the period beginning with the
effective date of the Unit Agreement and extending through
the remainder of Calendar Year 1973."

The next page which would be the third page starts
with the Initial Plan of Operation, Empire-abo Unit. The
first paragraph here is history in background to the project
area. And I might call your attention to the attached plat;
Exhibit 1; and we will flip back here, if you will, flip
back to that exhibit. Now, these are just strictly exhibitT
on the Plan of Operation. They don't have any relationship
to the overall series of exhibits here for the hearing.
Other than that, they are a part of Exhibit 6 here.

I will state what this is, and this is and this is
as I stated over here in the legend in the lower right-hand
corner, it is the unit boundary and all the individual
tracts within the full unit as approved by the USGS. It
shows each tract in its boundary and its tract number
corresponding to the exhibit in the Unit Operating
Agreement.

The little added features here are location of the

Empire—~Abo Gasoline Plant which is in the south half,
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northeast quarter of Section 3, Township 17, I mean 13
South, 27 East, Section 3. That's the Enpire Gasoline
Plant.

The Phillips Gasoline Plant is shown located down in
the southeast corner of Scction 7, 18 South, 238 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
tc 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 its 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 is in the Unit Agreement.

Let's flip over here back behind the map and we find
Exhibit 2 which is the Amoco Production Company State AU
Number 1 Well. This is a gamma ray neutron radio activity
line log, and there you see up near the top log the base
of the Drinkard at 5,325 minus 1,784. And on down here at
the bottom, we find of the Wolfcamp at 6,533 or minus 2,992
subsea. That is Exhibit 2.

Moving on to Paragraph 2 cof the Initial Plan of
Operation, this covers current production, future recovery.

We have discussed that pretty much already. Doesn't scem

,va‘!'
H
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to be anv point in repeating it. There is a little more
information in there. Paragraph 3 now is the basic
concenpts. Now, I'm over on page 4. Paragraph 3 is the
basic concepts. "A. Field production history and Reservoir
Numeric Models Studies have demonstrated that reservoir
recovery is qoverned by a gravity drainage mechanism. With
unitization,the operator will be ahle to maximize beneficial
cffects of this most efficient recovery mechanism by
careful ohservation 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.

Go ahead and explain what the special rules are that you
are proposing.

Paragraph 4 "Special Rules. A. Unit Allowable. Starting
on the effective date of the unit, the unit wilil receive a
unit allowable, calculated so that Unit Area reservoir
voidage will not exceed average daily reservoir voidage raté
for 1972." Let me see. Where am I? "This will result in
an increase from current 23,600 BOPD to about 30,000" BOPD

for the Unit Area."”
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Then --

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

of this Plan of Operation available? We don't have one. We

haven't secen one of these. It's hard for us to follow the
testimony.

MR, HINKLE: We have got one other one here. lere is

one, Dick.,

MR. MOUORRIS: Thank you,

The second step, then, to the allowable would be effective

with the start of gas injection. At this point we would,

the unit area allowable would be 40,192 barrels of oil
per day. Reservoir Numeric Model Studies demonstrate added
recovery and no reservoir waste at this rate.

We would then have a provision to produce the unit

allowable. This is under B.

This would be for B. "To
produce the unit allowable from the most efficient wells
without restricticn. The only exception will be where a
unit producing well directly offsets a non-unit well."
Paragraph C would be a "Provision that if any unit
well is located within 660 feet of a non-participating
tract on which is located an Empire-Abo producing well,
such unit well will be allowed to produce no more than
two times normal unit allowable for the Empire-Abo Pool."
Section 4-D then would be

"Provision for administrativ

approval of additional injection wells, or changes in

W
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injection well locations.®

lfoving ahead to part 5 which covers our operating
Plans for 1973, "Initially gas injection will 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 Fxhibit 3, flipping back to our exhibits
here to the plan of operation again, Exhibit 3. If you have
got it, there happens to he a Gamma Ray Neutron
Log of .the Atlantic Richfield M. Yates "B" (ARC) Well
No. 8 which is 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 building in the
upper part of the section. Exhibit 4 now right behind
Exhibit 3 is generally the samr well, and this a schematic
diagram of the mechanical system in the wellbore itself
that we would have to iniject this gas. This is tfpical
of all injectors as far as the mechanical set up is
concerned.

Moving back over to page 5 to the last paragraph,
we would expect or we anticipate maximum gas injection
volume into all these 8 wells we just saw on Exhibit‘l
to be no more than 7 million cubic feet a day. 1In terms
of reservoir space fill up, this is equilvalent to over

60,000 barrels of water injection per day.

- v,.-?—;
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—:TFA Plans are to pick up the residue gas from the outlet

2 i side of the two gasoline plants at about 700 pounds per

3 square inch and compress it to 2,000 pounds per square

4 inch for injection. The gas will contain hydrogen sulfide.
5 And super-hydration facilities are planned in order to

] 6 minimize possible corrosion.

7040 How did you arrive at this first step and the second step

8 in the project allowable?

g A The first step allowable of about 30,000 barrels of oil

10 per day is based on the fact there will be no more

11 voidage at that rate than there was from the unit area

12 as an average in 1972 on our primary operation.

131 © In other words, that was the same voidage as in 19727

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

15 0il are being produced.

16 || © Now, what about vour second step of 40,192 barrels?

17 i A This is based on the numeric model studies which show |
18 not only no waste at this kind of rate, but increased ;
19 recovery. ' %
20 || © Now, how do you propose to allcoccate the project allowable? |
21 In that connection, yon can refer to Exhibit no. 7. Okay.
22 Refer to Exhibit 7 and explain what this is and what it

23 f shows.

24‘ A Exhibit 7 is our method of well-by-well allocation and

o5 credit for net reservoir voidage in determination of the

a&i@w&b&eT——mhe—headi9g~aaé—%he—£i;st—six—eo4umns—on—%he-—i—-

.
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first vage, and by six columns I mean the colurns with
the little numbers up here at the top, 1 through 6, they
actually include a number of subcolumns within most of them,
nunbered columns, but at any rate those columns to the left
of column 7, I'll say, and that's the easiest way to look
at it, 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, Philliovs Vacuum Abo.

So it'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 Cclumn 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
11, and they simply reflect voidage in allowable values;
This is 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, it had to approximate
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by necessity. HNevertheless, the attempt was to reflect

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

time, but 1 want to emrhasize that these are not real

tests. This is a hypothetical production, because we

haven't got through !March, 1974 yet. We will get there, we

hope.

Okay. And then you move on over. That's the first
two pages, and then you move over to the last three pages,
1, 2, 3. And some of you, I'm sorry, will not have the
very last page which is a table of fluid properties versus
reservior pressure, but we will get them to. That's just
a foul up on our part, but any way those last three pages
are simply, they simply show how we arrived at the voidage
values that are over here on pages 1 and 2.

S0 under this allowable vlan, the project area
reservoir voidage I want to emphasize will be reduced to
less than half of the current primary reservoir voidages.
Now, refer to Exhibit 8 and explain what this is and what
it shows.

Well, Exhibit 8 would try to throw a little more color
into the proceedings here. Christmas red and green.

This is the same map that we looked at back over here

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

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

forth; but it does now have the 8 injection wells as the
red triangles, the same 8 wells we looked at in
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which will not participate in any unit, and in some cases
three locations away.

Do you have anything celse with respect to this exhibit?

No, that's all I have on that.

I refer to Exhibit Number 9. T might state that Exhibit
Number 9 is a diagramatic sketch of each of the 8 injection
wells, and we have just numbered it as 1 exinibit. Refer

to Fxhibit 9 and explain what it shows.

Exhibit Number 9. What you are looking at there at the
first, this is a packet which has the mechanical diagram of
each of the wells, each of the injectors. This shows how
we will complete these wells, the equipment we will have in
the hcle, the mechanics of completing them here. On all
these wells, they are all the same on. So unless someone
wants to, I'll not go into detail on each of these.

The only reason for having a separate diagram is that
perforations are at different depths, the cementing and

so ferth is different in each well?

That's correct.

Now, refer to Exnibit 10 and explain it.

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 it's pretty well self-explanatory so I'll say no more

about that.
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Unitized Case over non-unitized case, we find a plus

7.9; and that's simply the difference or the incremontal
increase in terms of percent of the original oil-in-place
some are 45.0 in primary to 52.9 in residuc gas injection.

The next column deals with pool total rescrves after
7-1-73. And there is barrels of oil. And you see that
there are numbers here that indicate under competitive
natural depletion future recovery would be 79 million
barrels of oil. This is 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 oil.

Now, we move from the pool to the figures in the first
two horizontal lines down in the State Leasés Gross
Reserves after 7-1-73, barrels of o0il. So the first
column which is 60 million 700 plus thousand barrels, this
states the gross share of that 79 million figure directly
above it, This is what the State would recover after
7-1-72 under primary continued competitive operation.

And moving 1 Column over to the right we see that if
the State, if we form a unit here, State Leases gross
reserves increase from 60.7 million to 77.7 million. Now,

this is an increase as shown in Column 3 of almost

-

TTTET
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17 million barrels gross reserves in increase to the State.

Moving down to the next line then, %his is simply a
figuring calculation of what the State's 12 1/2 percent
net royalty sharce of that gross figure up there on the
linc above would be under each of these same conditions,
And we see then that under competitive natural depletion,
the State's net royalty oil would be about 7.6 million
barrels after 7-1-73. If we unitize and go ahead their
share of net with our gas injection case, their share
of the net, their net royalty share, is 9.7 million or
an increase of in excess of 2.1 million barrels of oil
net to the State royalty from unitized residue gas
injection.

All righ%, the next line down then simply gives the
dollar value to the State of these net rcyalty 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 oil that the State would net
is worth 28.9 million dollars. Under secondary, that
9.7 million barrels net royalty oil to the State is worth
37 million dollars.

In other words, in the last 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 last line merely

Rial r Lol
o
i
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shows that the future life after 7-1-73 under competitive
natural denletion is cxnected to he 26 years. Under our
residue gas injection overation, it would be predicted to
he 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 will be about
69.6 per cent that covers the first 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 oil 1loss
for each vear's delay due to starting unit operation and gas
injection at a lower reservoir pressure is in excess of
2 million barrels of o0il loss, forever, I might add, per
yvear delay. The State of New Mexico's share of this
loss interest, I want to emphasize that's deferred income,
that's loss. The State of New Mexico's share of this loss

is 2 million barrels times their weighted average interest

times royalty interest is 183,000 barrels of oil reserves
lost net to the state rovalty for every vear's delay 1in
formation of this unit.

The last line simply multiplies that 183,000 barrel
number by the price of oil ver barrel of $3.8) to come out

with approximately 695,000 dollars loss to the state
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for every year's delay in unitization of this reservoir.
Now, refer to Exhibit 12 and explain this.

This is, Exhibit 12 again, we arc 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 is 11,638
barrels of oil per day net gain. Well, that's gross gain
to the State.

Ckay. 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 o0il 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 is 5,544 dollars per day. And I might emphasize,
as we saw in Exhibit 11, that the State's interest increases

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 first 11,000,000 barrels are produced,
then we move into Phasae 2.

So every day that is lost in putting this into effect,
they are going to lose over $5,000 a day as far as the
State is concerned?

That's right. They defer that, They lose $182,000 a
year as Exhibit 11 said, per year's delay.

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?

well, yes, of course.

All right. What do you anticipate will be the total
ultimate recovery they will gain over the primary?
Thirty million barrels of oil approximately.

Over what period of time will this be produced?

Over the next twenty-four years as was mentioned in one
of the previous exhibits.

Now, in the event the Unit Agreement is approved and the
participation formula is approved and the project
zllowable, in your opinion will this be in the interest
of conservation, the prevention of waste, and tend to
protect correlative rights?

Yes, sir. It certainly will.

-

Do you have anything else you would like to adaz

rw! "
1
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A No, sir. I do not.

MR, HINKLE: We'd like %o offer into evidence
Exhibits 4 tihrough 12.

MR. STAMETS: Are there objections to the entrance
of these exhibits? They will be admitted into evidence,
MR. HINKLLE: That's all of tihe Direct.
MR. STAMETS: There will be a l5-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 1l and 12
where you made a projection of future recovery for the
State Lands involved in this unit --

A Yes, sir.

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, sir, of various tracts. Right.

0 And have you made studies of this sort with respect to
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those tracts and companies tinat at this point are non-
consenting interests in the unit?

Yes, some of them, right.

Did you make a study of this sort with respect to the
tracts that are owned by Siagnal 0il and Gas Company?

Yes. I've got, of course, we looked at two or three
different things with them, right. Sure did.

Now, on your Exhibit 11 and 12 where you show the future
recovery projections for the State, if you made a similar
study with respect to the Signal 0il and Gas Company
tracts, would it show a gain or a loss?

Relative to what?

Well, the same relative consideratioﬁs that you made on
your Exhibite 11 and 12.

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 --

My question is this: You have made a rather detailed
étudy here of future recovery projections as they affect
the combined State of New Mexico leases.

Right.

And obviously you have presented tihis to show the State's
relative position, as you interpret it 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 if you had made a similar study
with respect to the two leases that are owned by Signal
0il and Gas Company?

Yes, Let me give you a few answers from that, if you
will. Okay.

That's what I want.

All right. First of all, Signal State E-1 and State M-1
combinred, that's the total Signal interest; am I correct?
Yas, sir,

Now, the original oil-in-place on that twin forty-acre
tract that has two wells on it is 892,082 barrels from
the Engineering Committee study. The cumulative oil
actually produced from that tract from those two wells

on that tract from the beginning to February lst, 1973,
happens to be 870,688 barrels of oil. This is actually
oil measured in the tanks.

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

That happens to be 97.6 percent of Signal's original oil-
in-place that you have produced up to February 1, 1973.
That's the first thing in our study. You want me to go
ahead with the rest of it?

Mr. Christianson, you are not answering my question, sir.
I am asking you the question, please. Ilave you made a

similar determination as shown on Exhibit 1l with respect
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to the Signal tracts? ‘The first consideration shown on

Bxhibit 11 was what the State tracts would produce under

competitive natural depletion, non~unitized

that 1is,
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 winich I will answer as I move on dowi

this study. It will come. You'll hear it, but first

of all --

MR. STAMETS: Mr.

Christianson, in the interest of

time here, I think it would be better if you would answer the
attorney's specific questions; and then if your counsel has
something on Redirect, you can cover those points at that time.
I see.

' THE WITNESS: Okay.

{ Q (By Mr. Morris) All I'm asking, Mr. Christianson, is if
you have made a study that would produce for the Signal
0il and Gas Company the game type of figures that you
have shown here in your three columns on Exhibit 1ll. The
first 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

. ""'}' i
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straight here. Let me say your total ultimate recovery,
I1'11 state it this way. Your total ultimate recovery
from primary to wells, from primary all tha way through

including your ultimate recovery as predicted by our

Numeric Models --

Yes, sir.

-~ that happens to be, you want me to give you that
number?

Yes, sir.

It is 273.2 percent of your original ocil-in-place. Now,
in barrels if you want that, your total ultimate primary
recovery is 2,429,300 barrels. After subtracting, let's
see, well, let's take your cumulative to February lst,
'73, or let's take it 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, ana this is your gross working interest
recovery, is 174.5 percent of your original oil-in-place.
Now, in terms of barrels, now, this i35 under primary
producticn with your tract located advantageously as it
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

-
2
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terms of percent original oil-in-place which means that
you, under competitive depletion, will continue to drain
oil from all the tracts up.

Mr. Christianson, if you will please answer my very
simple question. All I have asked you is to please give
me in terms of barrels what according to your study
would be the remaining production of Signal 0Oil and Gas
Company tracts if the field is not unitized.

Well, that 174.5 percent of your original oil-in-place
which you will produce if the field is not unitized from
7-1-73 to abandonment under primary is equivalent to
approximately 1,559,000 barrels of oil.

Okay. We finally got there. One million five hundred
and fifty-nine thousand barrels?

Right.

All right. ©Now, if the field is unitized effaective
7-1-73, what would Signal's production in barrels be
under both Phases 1 and 2 of the proposed Unit Agreement?
Well now, keep in mind these are estimated numbers,
because we don't know exactly how much oil is going to be
produced to 7-1-73; and, of course, the =2ngineering
predictions are subject to some deqree of inaccuracy.
Okay. Let's see. We are saying now, what was the
question? I'm sorry. What was the question?

The question was simply, Mr. Christianson: Under the
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1 proposed Unit Participation both Phases 1 and 2
2 according to your calculations, what would be Signal Cil
3 and Gas Company's production in barrels?
4 A I1f they joined the unit?
5 Q Yes, sir, if we joined the unit.
6 A Your total recovery now, scee, my problem, I'll have to
7 subtract. Your total ultimate recovery would be, if you
8 join the unit, would be 2,147,000. Now, this is under
9 the formula. So if we subtract from that, take that
10 number, your producticn to 7-1-73 which is 914, is
11 estimated to be 914,000 barrels approximately, we get,
12 what do we get? We get that you would get under unitized
13 operation, now I want to, okay. You'd get 2,233,000
14 barrels of oil after 7-1-73 if you joined the unit.
15 And I want to amend, I'm sorry; but I made a wrong
16 calculation when I said you would get 1,559,000 after
17 7-1-73. That's after 2-1-73. I should have subtracted
18 your estimated cumulative tc get these two numbers on an
19 equal basis.
20 I should have subtractaed 914,000 barrels instead of
21 the 870 that I &id in fact subtract. So y»onr previous
: 22 number that I gave you is in error, and 7' sorry. Okay.
F 23 That's 1,514,000 barrels.
24 MR. STAMETS: Mr. Christianson, I've heard so many
25 numbers here that I'm fully lost. Let me get a couple here I

Bkt J{
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can hang the hat on. You predicted under primary conditions
Signal's ultimate rccovery of 2,429,390 barrels of oil.

THE WITNESS: That's right. If this unit is ever
formed, their recovery to 7-1-73 plus their recovery after
7~1-73 under primary opcration would be this total number.

MR. STAMETS: Their share of the unit production
plus what they had before unitization would come teo 2,147,000
barrels?

THE WITNESS: Right. A total ultimate recovery
primary to 7-1-73 plus unit recovery is 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 WITNES®: 1If the regexvoir is 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: VYes, sir.

Q (By Mr. Morris) Without characterizing it one way or
another, Mr. Christianson, there is a difference between

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

2' difference in what Signal would produce if no unit is

3 formed compared to what they would produce if a unit is

4 formed and Signal joined it. 1Is that a fair statement?

5 a Yes, sir. If the reservoir were to continue under |

6 primary operations, competitive operations as they now

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

8 1 in other words, the rules that have been in operation

9 designed as they are for a general-type reservoir

10 situation, simply don't dquite cover a gravity drainage

11 type recovery situation.

12 Q Now, the rules have been --

13 A Therefore, if you continued to enjoy your advantageous

14 drainage positicn, you would recover this amount of oil.

15 MR. STAMETS: Mr. Christianson, if you could make
P 16 your answers somewhat shorter, I certainly would appreciate it. |
| 17 Like I say, these things can be brought out in Redirect.

18 THE WITNESS: I see. Okay.
b 19 Q (By Mr. Morris) Mr. Christianson, this pool has been

20 produced under tha General Rules and Regulations of the

21#} Commission governing oil production?

22 A Yes, sir.

23 Q And under the form unit allowables for this department.

24 Now, your Unit Plan of Operatien actually would

25 accomplish a complete change of Proration Formula, would

1

L o
b
B
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A

it not?

We are applying it only to the Unit Arca, the Project
Unit Area.

But that is your intent by unitizing the field as a
whole would be to change the allocation method as to
all wells in the unit based upon this Participation
Formula that is proposed in the Unit Agreement?

Yes., You mean each cperator 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?
Yes. In other words, your Unit Participation Formula
would supersede the allocation formula that is presently
orovided by the General Rules and Reéulations of the
Commission?

No, I don't think. The unitization doesn't. It merely
sets out whatever one's interest is in the total oil
provided from the unitized or project area.

Is each working interest cwner being asked to contribute
a certain amount of capital to the unit operation based
upon its equity ownership in the unit?

Yes, sir.

What is the total unit capital requirement?

Well, for the overall project, now keep in mind that
this is just, I'm not a, I'm a Reservoir Engineer, not

a Production Engineer. I'm no expart on costs.




LUl

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Avproximately?
But it amounts to about a 3.3 million dollar additional
cost of unitized oparation over primary operations, in
that range.
It's about three and a half million?
Well, when it boils down at the end, it may be different
from either one of those numbers, but that's
approximately right.
And each operator would be expected to contribute its
share of capital to the unit?
Yes, sir.
So in other words, Signal in addition to the difference
in oil production that we were discussing a minute ago
comparing continued primary and unit operations, in
addition to that difference that Signal would suffer it
would also be expected if it joined the unit to
contribute capital to the unit; is that correct?
That's correct. They would he 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 rata. 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 figqure. I've got it

here someplace, but it would go up. Your rate goes up
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1 from its current amount of barrels a day to something
2 greater than that, For example, if you want to figure
3 it out, you can figure it out.
4 ! o) I didn't ask you that guestion.
5 A Well, your rate will go up and you will pay out your
6 increased investment relative to time.
7 Q Mr. Christianson, in all the 56 formulas that were
8 considered by your operating group, was an& formula
9 ever considered that would in effect hold harmless some
10 of the edge tracts such as the Signal tract that would
11 allow them to at least participate in the unit on a
12 basis that would return to them the amount of oil that
13 they would-otherwise expect to receive on continued
14 primary conditions plus something in addition to cover
15 their capital contribution to the unit?
16 A Well, 56 formulas were considered. Signal voted yes on
17 a few. I don't remember which ones. I think they were
18 the ones that had 100 percent remaining primary in them
19 or roughly that, but I'm not gecing to, I don't want to
20 answer that question in the sense that the way you
21 stated it.
22 You said was any formula considersd that would hold
23 harmless. What is your definition of harmless? Harmless
24 relative to what? In my opinion, the Unit Formula holds
25 Signal harmless relative to their fair equity in the

..
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raservoir.,

Even though they would lose some 300,000 barrels of oil?
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, if not
limited.

I'd like to talk about your Plan of Operations a minute,
Mr. Christianson.

Yes, sir.

Do you have a provision in your Plan of Operations that
would restrict the production from any well in the unit
that is a direct offset to a well located outside of the
unit?

Yes, sir.

Now, what was the purpose of restricting those wells?
Restricted wells that are direct offsets to non-
participants?

Yes. What was the purpose of that?

Well, really it is in line with what the Commission has
done in other partial-pressure maintenance or pressure
maintenance projects.

All right. But what is the purpose of restricting? Aas
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 1is the purpose of restricting thosc
wells?

Really, it was in line with what other pressure
maintenance units had done, and we didn't mind it or
object wo it. 5o we said, "Okay. We will restrict the
direct offsets to twice normal allowable."

Obviously, Mr. Christianson, it'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?

Let me point out that we will be reinjecting 70 percent
of our produced gas in the unit, and I don't know if 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 l42-barrel-a-day will be. And
the pressure drop goes in the direction of the well
that's voiding space.

As far as you know, there is no reason for that
restriction other than this is what haé been in other

Unit Agreements? You don't have any engineering basis

for it?

That's right,

Would excessive production from any well cause the

Lk
?
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prospect of water cone in this area?

I honestly don't know. Our Model Studies didn't really
indicate 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; is there not?
Well, there is 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 is, if 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 oil rate and
produce it from a well which had no water coning problem,
was in the thick oil column away from the water-oil
contact.

So this is the whole purpose for unitizing this
reservoir to gain the flexibility. If we see a well
that is inefficient, we can shut that rascal in and
transfer its voidage. This is the whole purpose of

forming the units, that we are not going to be forced to
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1 i preduce a well coning water at a higher rate in order to
Z;i compete with our neighbor.
3 | We have got flexibility. We can move that oil
4| production around in the place where the oil column is
5 i the thickest maximized recovery from this reservoir.
6V MR. MORRIS: I have no further questions.
ra MR. STAMETS: Are there other questions of this
8 witness?
9 CROSS-EXAMINATION
10 BY MR. KELLAHIN:
11 Q Mr. Christianson, you have set out the Participation
12 | Formuvla in the Unit Agreement. 1Is it the policy to
13 admit all tracts solely on the basis of this formula?
i4 A Is it the policy to what?
15 Q Admit the various tracts. Do thev have to come in under
i6 this Participation Formula or do you make any adiustment
17 in the participaticon from one tract to another?
18 A Not at this very meeting. Now, I don't know if someone
19 perhaps at some date could.
20 Q I'm talking about in the tracts joining the unit as of
21 today. They come in under this formula; is that correct?
22 A That's right.
23 Q And you don't make any adjustment from one tract to-
24 another in order to induce somebody to come in?
25 A Not today.
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How about tomorrow?

MMaybe not ever, but we don't know, but our position is
no.

That would call for an amendment of vour Unit Agrecnent,
wouldn't it?

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.

In your Phase 2, you have 33 1/3 percent original oil-
in-place and 656 2/3 future reserves. How were these
figures arrived at for each tract?

Yes, sir.

How did you arrive at those figures? I don't mean the
percentage. I mean, how did you arrive at the amount of
oil that would be attributed to each tract?

To each tract? Well, basically the Engineering Committee
as a group studied the reservoir and determined this
oil-in-place. That is, representatives from all
operators who were interested and asked to participate.
We had a great volume of various types of data. We
analyzed it and came up with these values.

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

Not to determine the original oil-in-place, no, sir.
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1 g Thav was entirely independent.

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

3 % A Oh, yes. Oh, ves.

4, Q Who made that study?

5 A Amoco made a study and Arco made a study.

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

7 ; A Correct. Right.

8% Q Now, do you have the reserve figqures on each individual
e trarct available hera?

10 A Yes.

11 Q Would it come under Phase 27

12 A You mean, what reserve? I've got the fraction which I
13 can multiply. I have some. Go ahead. Which tract?

14 Q Well, I would like to have the figures on Amoco's Number
15 71 and Arco Number 37-D. Do you have that?

16 A Amoco's Number Tract 7172

17 Q Yes, sir.

18 A You mean the remaining reserves that they would --

19 Q Well, their participation on the Phase 2, whatever it
20 might be.
21 A I don't really have that number as such. I suppeose I
22 could take Phase 1 and Phase 2 participations for those
23 tracts and multiply by the recovery.
24 Q Well, you 4id give them a participation, 4id you not,
25 those two tracts?

e
.
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1 A Of course, yes. They got a participation., and it's
2 shown in Exhibit C of the Unit Operating Report or Unit
3 Operating --
4 Q Neither one of them has a well on it, does it?
5 A I don't know. Let's look. You are probably right, but
6 I don't understand. Let me see. Let's see what tracts
7 you are talking about. Okay. Can you give me the
8 location?
g Q I don't have any plats, Mr. Christianson.
10 A You don't have a copy of the Unit Operating Agreement?
11 MR. STAMETS: I believe 71 is in Section 31. They

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

13 31.

14 THE WITNESS: South half cf the northeast quafter of
15 what?

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

17 It looks like 18, 23.
18 THE WITNESS: Yes, Amoco C. Okay. There is 71.

19 Now, 37-D. Where is that rascal? There is 37-C and D. Well,

20 let me look in the report here. I know what these are. I

21 mean, it's just a question of finding it right there. They
22 are edge tracts that had a little original cil-in-place.

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

s 24I| that northeast quarter. One is the southwest and the other is

25 the scutheast.

s ¥
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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 talking about 37 or 572

0

(By Mr. Kellahin) Thirty-seven D is the one I was
talking about.

That happens to be located in the southeast of the
northeast of Section 31. So, well, we can go back to
the first, very first exhibit and see why those tracts
were given some participation.

Could you tell me this? Wasn't there a well drilled on
each of those tracts plugged and abandoned?

Yes,‘sir. That's right. They are shown on the map.
Dry holes?

Right, but let's look at, I mean, we want to find out
where the exhibit --

Well, you can come to that later when your attorney asks
you the gquestions. I'd like to go on to another.

MR. STAMETS: 1I'd like to get to whatever point Mr.

Kellahin is trying to make.

A

They were given oricinal oil-in;place and original oil-
in-place is in the Phase 2 Formula; and therefore, they
got participation because there is a little bit of oil-
in-place under a corner of each one of these tracts.

Do you know whether or not they actually got more credit

v




59

!
!
1 % under Phase 2 than Penroc's Tract 56 did?
2 g A No, I don't. You mean individually or the two tracts
33 together or what?
4 Q Fach tract individually.
5 A No. I don't know whether they did or not.
& | Q Well, your exhibit would show it, would it not?
7 ﬁ A Oh, yves. Exhibit C of the report, we can look and see,
8 I presuice you have got thie numbers Or you wouldn't be
9 asking. Are you referring to Tract 56 for Penroc?
! 10 Q Yes. The well on that tract according to my figures is
11 making 135 barrels a day.
' 12 A That's correct. You mean, are you referring to that well
! 13 that is deviated down into the corner of the Section B
i 14 130 feet from the south line and 150 feet from the east
: 15 line?
b 16 Q I haven't any idea.
| 17 A I think that's the well you are referring to.
i
i 18 Q I don't know what that has to do with the question. It
f‘ 19 is making 135 barrels a day, right?
! 20 A That's right. I just wanted to make sure we were talking
R 21 about the same well.
_ 22 MR. STAMETS: Lzt's go off the rescord.
) 23 (Whereupon, a discussion was hell off the record.)
‘ 24 MR. KELLAHIN: If the Examiner please, I think the
25 witness has said his exhibit will show the allocations to each
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one of these tracts; and I'll refer to that and make no

furthexr 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

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, sir.

Q And of course, these covered and number these exhibits.
Let me qualify here one point. You as a Professional
Resexrvoir Engineer, are you in agreement basically with

the various calculations associated with the Numeric

Model?
A I certainly am, yes, sir.
Q And you are in agreement with the estimates of additional

recovery and sc on?
A Yes, sir.
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; is that correct?
Yes, sir. It will. In fact -- You want me to be
responsive to that at all?

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 will 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 oil lower to the structure.

Let me say first that we are locatiny our injection wells
subsea. Let's see. You have the exhibit that has the
injection wells in green tracts on it. 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 --

You don't think the higher rates of withdrawal will have
any effect on these non-participating tracts?

The higher rates of withdrawal will not, no, because we
are not, well --

Referring to Exhi“it Number 8 again in Section 6,
Township 18 South, Range 26 East, in the northwest

quarter of the northeast quarte. there is a well
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identified on thas exhibit as Shelton, et al.

You are on which exhibit? I'm sorry.

Well, Exhibit Number 8. I think practically any of the
pool exhibits will catch that well,

Now, will vou lead me back to that well?

It's in the northwest quarter of the nortneast quarter
of Section 6, 18 South, 28 East.

The northeast quarter of the northeast quarter.
Northwest cf the northeast.

Oh, yes. All right. Mr, Shelton's.

Right.

That's right. Yes, sir.

And according to this Exhibit Number 8, that is one of
the non-participating tracts?

We believe that's probably true, yes, sir.

That's surrounded by edge participating tracts?

Yes.

Okay. Conceivably each one of these tracts could have
a well on it providing twice the current top allowable?
That's right.

Under that situation, will oil 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?
No.

This is based on the --—




v “,,?, w-v
k1

63

10

11

12

13

14

15

16

17

18

19

20

21

22

24

25

Not, there will be no dgprivation due to preoducing 234
barrcls a day from these walls. Would you like me to
answer why or would you rather I not?

Well, yes, in just a second. Let me ask one more
question first. Have you made an analysis such as =--
Never mind. Tell me why.

You have to get your orientation away from, you know,
we look. most cf what we look at are solutiou gas drive
reservoirs, right? And I will agree with you that the
recovery there is very sensitive to rate, and this is
the way our rules have been set up; but what we are
talking about here is a gas-oil contact which moves
down structure. And this is what determines the recovery
from a well.

First, the movement of the cap down structure is
what finishes off a well, because what we have got here
is a reservoir that is 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, bhecause the unit is reinjected 70
percent of its produced gas.

On the average, it's voiding much less sputtage per
well at 284 barrels a day than is an offsetting well
producing at 142, because essentially we are raducing

net voidage from unit wells by this reinjection of 70-cdd
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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 it will be the gas-cil contact which will gas
out Mr. Shelton's wsll, not what we produce immediately
offsetting him.
Now, you have shown on one of these exhibits twenty-six
year life under primary production, twenty-four life
under this unitized program.
Yes, sir.
You think it will be practical to operate this unit fér
twenty-four years?
This is actually, well, I don't know. This is a twenty-
four year total life. We assumed operation throughout.
In other words, we ceased operating when we no longer
could pay operating expenses in our proj2cts. There
was abandonment conditions.
I just wondered how much this might affect the ultimate
recovery and the ultimate additional recovery in here if
after ten years the cconomics of the situation
deteriorated and you ceaséd to produce it this way. How
much of this extra 30,000,000 barrels of oil would still
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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full 30,000,000 barrels that you foresce here, you have
made this calculation based on operating the unit to
depletion, the twenty-four vear life of the field. How
much of this extra 30,000,000 barrels is produced in thos
last years where it might reasonably shut down because

of economics. It might get too expensive to operate.
Actually very little. One or two percent, but the fact
is we didn't shut it down till it became uneconomical.
Can I discuss a little bit how this thing will go, I
mean, how our model projections and our reservoir studieé
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 it. This curve will
flatten in slope after you start injecting this gas and
in fact it 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 oil column is the thickest.

You continue to do this throughout the life. You

W

1
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allow the gas cap then to move uniformly down structure
displacing this oil that is draining down to the low
structure wells continually. At some point, and it's
very near the end of the whole project, your gas-oil
ratios get so high that it's uneconomic to continuc
injecting gas.

You are just producing too much gas because you have
gradually moved your gas cap down until it'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 oil. You are at blow-down.
That's what Reservoir Engineers call it.

And so you blow the reservoir down to a pressure as
low as you can get it. And as long as gas is coming out,
you are selling thatAgas. And so you continue to
éroduce it right on down to a very low pressure. You
deplete the reservoir in other words. But by this time
your relative permeability situation is such that you are
producing virtually all gas, you see, and very little oil
continues to drain at this time.

Anyway, of course, the 30,000,000 barrels is a
result of a calculation which projected this type of
performance; and we would never abandon the réservoir
until we were probably down to an extremely low pressure,

because we would still be making money.
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Q I believe that answers the question I had in mind.
A Okay.
Q I belicve you indicated vyou did not use the model for

calculations of oil-in-place: is that right?

A That's right. That's strictly determined from log
analysis, core data, everything we could lay our hands on
by the Engineering Committee as a group with all
companies who wish to participate being represented by
engineers and geologists working together to come up
with this,

MR. STAMETS: re there other questions of this
witness? He may be excused. Mr, Hinkle, does that conclude
your testimony?

MR. HINKLE: I believe it does. That's all we have
t.o 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 in
this case? Does anybody wish to put on testimony? We will
call then for statements.

We have got a whole flock of telegrams. Let us
read those first and then everybody can get organized while
we are doing that.

MR. CARR: The text of all of these are virtually
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the same. I will read one and read the names of those who
sent us the various wires. It reads, "As a working interest
owner on State-owned lands in the Empire-Abo Field, I object
to the formation of the unit under the praesent participation
factors. My interest and the State's royalty would be
reduced approximately one-half under the proposed factors."
It is signed Edward Egbert.

We have also received them from Hanover Planning,
Incorporated; Hanagan & Hanagan; Penroc 0il Corporation; Monroe
Roberts; W. V. Roberts; B. W. Broaddus; J. F. Pritchett;
Clarence H. Albaugh; John C. Ryan; Jean Blanc and James Blanc;
Bruce Clampton; Joe D. Denton; and F. M. Late 0il Company.

And also, Walter Crockett, Bill J. Rogers, and
Cactus Drilling Corporation.

MR. STAMETS: Mr. Kellahin, I believe you stocd for
a statement.

MR. KELLAUIN: If the Examiner please, Jason
Kellahin, Kellahin & Fox, Santa Fe. I entered my appearance.
I'm representing Cities Service 0il Company, Samedan Oil
Corporation, Penroc, C & K, Fred Turner, and V. P. Shelton.
Needless to say my clients are less enchanted with the
Participation Formula than are Arco and Amoco. And while we
do not object to the formation of the unit and we eventually
feel that such a procedure is necessary, we do object to the

Participation Formula.

v \WT pr— o
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Cities Service 0il Company operates 11 wells on
seven leases in the proposed Empire-Abo unit.

Cities Service is not opposed to unitization nor to
the proposed pressure maintenance project. As of this date,
Cities has not committed any of its operated leases to the
unit but believe certain safequard rules should be included
in an order to protect the non-unitized leases.

Cities feels that it is the duty of the 0il
Conservation Commissicn to protect correlative rights of the
non-unitized leases and offers the following: Number l. No
producing wells direct or diagonal offsets to non-unit wells
should produce more than a normal forty-acre allowable for
the field unless the operator of the non-unit well signifies
no objection by waiver and the transfer of additional allowable
be apprcved by the New Mexiéo 0Oil Conservation Commission.

Number 2. Injection wells should be located at
least two regular locations from a non-unit lease unless the
operator of the non-unit lease indicates no objection by
waiver and the injection location is approved by the New Mexico
0il Conservation Commission.

I believe there is one of Arco's witnesses who
testified that this is the procedure that they propose to
follow; but we would ask that it be included in the order.

Samedan 0il Corporation signed by the other

operators whom I am representing feel that they would suffer a
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serious loss by joining this unit.

If Samedan Cil Corporation were to join the proposed
Fmpire Abo Unit, i1t would suffer both loss of ultimate and
current income. Samedan's interest in the proposed Unit is in
Tracts 49 and 79 as shown on Exhibit "B" of the Unit
Agreement (1-1-72). Atlantic Richfield's study indicates the
following: fT'ract 49, Samedan-Walker State No.rl, Royalty
Owner - State of New Mexico, had primary oil reserves on 1-1-73
of 400,379, Tract 79, Chambers & Xennedy-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
0il reserves (1-1-71) less 1971 and 1972 oil production.

Samedan's share of this forecasted reserve is
347,652 barrels of oil.

Samedan's share of the unitized reserve under the
proposed participation is 335,946 barrels of 0il which includes
the company's share of the predicted 30.1 million barrels of
incremental secondary oil.

Samedan would be_required to invest $20,615.00 in
the unit operation to recover 11,706 less barrels of oil.

Phase I is defined as the first eleven (11) million
barrels of oil produced after the effective date of the Unit.
According to the updated Engineering Report furnished by
Atlantic Richfield on November 21, 1972, Phase I will have a

duration of 9.5 months. We estimate our two (2) wells tc be
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- 1;1 top allowable for another 3.75 years before commencing decline.
QEE During this 3.75 year period Samedan will lose 47,882 barrels
3!2 of o0il by joining the Unit.
4 Therefore, Samedan has no incentive to join this
5 Unit and wishes to register opposition to its {ormation under
6 the formula that has been adopted.
7 The quality of the reef pay varies widely across

8 the length of the reservoir as depicted by the thirteen (13)

9 bands that were used in the model studies. Permeability, or
10 the capacity to produce, ranges from 12 to 195 millidarcies
| 11 from west to east. It is noted that forty-seven percent
12 (47%) of the total tracts and thirty-eight percent (38%) of
t 13 the productive tracts inside the Unit outline are not capable
14 of producing top allowable as set out in the annual "Report of
-
i 15 the New Mexico 0il and Gas Endgineering Committee" for the

b 16 Calendar Year of 1971. The majority of the future productivity

17 must come from an area betwe=2n the west edge of Section 2,
t
i 18 Township 18 3outh, Range 27 East and the Center cf Section 25,
19 Township 17 South, Range 29 East. Allowable transfers will
20 hasten the recovery from this area as migration of oil continues.
. 21 Anyone owning an interest in a well in this area not receiving
22 sufficient incentive to join the proposed Unit could not
‘ 23 protect their correlative rights with the increased withdrawals
24 due to allowable transfer. Likewise, normal migration of oil
25 would he severely altered resulting in loss of ultimate oil
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recovery by a non-unit well,

Further damage would be experienced if gas
injection were permitted in the vicinity of a non-unit well due
tc gas coning. This gas coning concept was developed in the
Enginceering Report in arriving at maximum sate oil producing
rates as well as predicted future oil reserves.

We ask that this Commission give due consideration
to approving the items of recommendation set out below as
protection to those Royalty and Working Interest Owners not
having sufficient incentive to join the proposed Unit.

We make the following recommendations:

‘l. All unit wells which directly or diagonally
offset any non-unit well, all of which are producing from the
same common source of supply, be restiricted to produce an amount
of o0il equal to the top well allowable.

2. Top unit allowable shall be equal to the sum of
the individual unit well allowables providing the allowable
assigned tc any well which is shut-in, which alliowable is to
be transferred to any well or wells in the unitized project are%
for production, shall in no event be greater than its ability
to produce during the final 24-hour period of a 72-hour test,
or greater than the current top well allowable for the pool
during the month of transfer, whichever is less.'

3. The injection of gas intc any unit well not be

permitted within 2,540 feet in anv direction from the boundary
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of any non-unit tract.

4. The following bc made a provision and included
as part of the Commission Order: If it is apparent, as
pointed out by any non-joining party, that correlative rights
are not being protected, that the Commission agree to conéider
what other measures are necessary for such protection.

I think that states the position of a number of non-
participating operators in this pooli; and as read off by Mr.
Carr, I believe there were some 18 that have ceen fit to file
telegrams on this., And I ask that the Examiner give
consideration to these objections.

MR. MORRIS: If the Examiner please, Signal 0il and
Gas Company also recognizes the desirability of unitizing this
pool. We find ourselves in the position of being opposed to
unitization in its present form and under the Unit Participation
Formula as proposéd in the presently proposed Unit Agreement
as presented here today by Atlantic Richfield. For this
reason, we are opposed to the Commission's approval of the
unit or of the pressure maintenance project at this tiﬁe.

We think it apparent that the correlative rights
of all operators in this pool have not adequately been
considered in the proposed Allocation Formula. We believe this
is very obvious through the admission finally of 2+lan*+ic's
witness that the interests of Signal 0il and Gas Company under

the proposed Participation Foir a would be 300,000 barrels of
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1 0oil less than what Signal could expect to receive from
2{ primary production continued ununitized.
3 i We think as a minimum, we should be allowed to
4 join a unit under a Participation Formula that would allow us
5 to at least produce that which we wonld be entitled to produce
6 under continued primary operations. We would observe that
7 Atlanfic has not pivvided the Commission with any evidence
8 concerning the extent of the correlative righis of the various
9 operators involved in this proceeding, and we submit that the
10 Commission does not have sufficient evidence in the record
11 before it upon which it can approve the proposed Unit Agreement
12 and pressure maintenance project, because it is the Commission'sg
13 duty to prctect correlative rights. And there is no evidence
14 in the record to define what the correlative rights of the
15 parties are.
16 Should the Commission determine to approve the
17 Unit Agrecment, we concur with the recommendations that were
18 read by Mr. Kellahin on behalf of Samedan 0il Corporation, his
19 recommendations 1, 2, 3, and 4. Thank you.
20 MR. LOSEE: Mr. Examiner, I earlier appeared for
2i Yates Petroleum Corporation and its related interests. At
22 this time, they have not ratified the Unit Agreement; and they
23 hold approximately 5 percent of the Participation Formula under

] 24 Phase 1 and Phase 2. Yates does not oppose thn unitization in
25 principal, but at this point in time a problem remains unsolved

-
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to which we would like to call the Commission's attention.
Arco conducted a study which found that it would be
more economic for the working interest owners to unitize the

field without gas injection than it would be with gas injection

The requirement or the proposal here to inject gas into the
reservolir through seven or ecight wells is 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 cffered. There is 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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1 Until this protection is offered or a solution is
2 found for this problem, Yates will not be in a position to
3 i ratify the unit.
4 MR. STAMETS: Are there other statecments? Mr. Landif?
5 MR, LANDIS: If it plecase the Examiner, the working
6 interest owners of the Empire-Abo Field have worked together
7 now voluntarily and diligently for a period of five and one
8 half years to provide a depletion program for this reservoir
9 of highest order of conservation. The Amoco Production Company I
10 supports Atlantic Richfieid Company's application in these
11 efforts and urges this Commission to speedily apprcve the
12 project as presented here today in the interest of preventing
13 waste of the reservoir and increasing ultimate recovery. Thank
14 you very much.
15 MR. STAMETS: Are therec other statements?
16 MR. HINKLE: I think that all of the telegrams that
17 were read and all of the protests that have been here represent
18 the owners of the 7 percent which are shown on Exhibit A in
19 green which is 21 forty-acre tracts and consists of 840 acres.
20 Now, as Mr. Landis has pointed out, this has taken
21 a long time to get this unit together. And the evidence shows ]
22 _ that there were some 56 formulas considered, and every %
23 opportunity was given to the representatives of the working ;
24} interest owners to participate in thesg meetings and to reach
25 an agreement. This is a large unit, contains 11,339 acres and
. %
i
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it would be a miracle really if you could get all of the owners
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, it's
anticipated that as a final result there will be approximately
93 percent of all of the acreage committed to the unit. It
clearly shows that by unitization there will be ar additional
recovery of some 30,000,000 barrels.

Now, as I sece it, thé prerogative of the Commission
is only to approve the Unit Agreement as‘a conservation measure
and to find that the application for the injection of gas and
pressure maintenance is fair and reasonable and will not
violate correlative rights. It's not grounds for this
approval that some of the parties did not want to join in the
unit. That's a privilege which is open in connection with any
unit so long as we do not have forced unitization in the State.

S0 this is something they can do or not db. They
have an opportunity to join. They have been invited to join
and given every opportunity to participate; but if they want
to stay out, of course, that's their privilege; but I do not
believe that this small vercentage of 7 percent should cause
the Commissicn to turn down their approval of the unit and of
the pressure maintenance which would in effect commit the
was.e of 30,000,000 barrels of oil. That's all.

MR. STAMETS: Okay. Are there no other statements?
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United States Department of the Interior

GEOLOGICAL SURVEY
WASHINGTON, D.C. 20242

AUG 1 0 BT

Atlantic Richficld Company
P.O. Box 1610
Midland, Texas 79701

Attention: Mr. R. E. Howard

Gentlemen:

Your application of November 18, 1971, revised by letters of January 14,
1872, and July 7, 1972, filed with the Area 0il and Gas Supervisor,
Roswell, New Mexico, requests the designaticn of the Empire Abo unit
area embracing 11,339.15 acres, more or less, Eddy County, New Mexico,
as logically subject to operation under the unitization provisions of
the Mineral Leasing Act, as amended.

Unitization is for the purpose of conducting more efficient operation
with partial pressure maintenance by the injection of residue gas and
will be limited to the Abo formation as defined by Section 2(h) of the
unit agreement. You estimate that such operations will result in the
recovery of approximately 30,000,000 barrels of additional oil.

The land requested, as outlined on your plat marked "Exhibit A, Empire
Abo unit, Eddy County, New Mexico," is hereby designated as a logical
unit area. In order thac the land now included in the Chalf Bluff unit
area may be incorporated into the Empire Abo unit agreement, the Chalf
Bluff unit agreement should be terminated.

Your proposed form of unit agreement will be acceptable if modified as
indicated. One marked copy of the form is returned herewith, one copy
is being retained, and one copy is being sent to the 0il and Gas Super-
visor, Roswell, New Mexico. We hereby concur in the Supervisor's
recommendation that the proposed basis for allocating unitizasd pro-
duction be accepted.

The format of the sample exhibits attached to the 1968 reprint of the
Form of Unit Agreement for Unproved Areas should be followed closely,
including the latest status of all acreage, in the preparation of
Exhibits A and B.

x




In the absence of any objection not now apparcnt, a duly executed

agrecment confcrmed to the returned copy and approved by the appro- )
priate officials of the State of New Mexico will be approved if
submitted in approvable status within a reasonable period of time.
However, the right is reserved to deny approval of any executed
agreement that, in our opinion, does not have full commitment of
sufficient lands to afford effective control of operations in the
unit area.

As the unit arca contains State of Now Mexice land

1 rrea avrea conAdYnsog
- s e d i .- LR - — -a

ntain ta lands, endiny
a copy of this letter to the Commissioner of Public Lands of the
State of New Mexico in Santa Fe. Please contact the State of New
Mexico before soliciting joinders, regardless of prior contacts

with or clearance from the State.

Sincerely yours,

Asting pirector

P




Commissioner of Riblic Lands

ALEX J. ARMIJO August 30, 1972
COMMISSIONER

P. O. BOX 1148
SANTA FE, NEW MEXICO

Atlantic Richfield Company
P. 0. Box 1610
Midland, Texas 79701

Re: Proposed Empire Abo Unit
Eddy County, New Mexico

ATTENTION: Mr. W. L. Embry

Gentlemen: }

We have reviewed the proposed unexecuted copy, as well as the
modified copy by the USGS and exhibits for the captioned unit and find
that it meets with the requirements of the Commissioner of Public Lands,
therefore, the Commissiouner approves the proposed agreement for the
Empire Abo Unit as to form and content.

I
{
Your Exhibit "B" requires the following changes.
TRACT NC. CHANGE TO BE MADE
43 Sec. 31-17S-27E(should be
28E)
56 Sec. 28-275-28E(shculd be
173)
57 Sec. 31-175-27E(should be
28E)
|
64 Sec. 31-17S-27E(should be i
28E)
Upon submitting this unit for final approval the follbwing are re-
quired by this office:

1. Two executed copies of Unit Agreement-one must be an original !

2. One copy of Operating Agreement

3. Two sets of all Ratifications from Lesseec of Record and Working
Interest Owners-one copy must be an original

4, Order of the Oil Conservation Commission

5. Initial Plan of Operation




Atlantic Richfield Company
August 30, 1972
Page 2

6. Filing Fee in the amount of Three-~Hundred ($300.00) Dollars.
7. Re-designation of wells

In your final application we would also like for you to state
all tracts qualified and verification that the Working Interest in the
qualified tracts have been contacted and requested to join. Also, state
all tracts committed and not committed to the unit.

If we may be of further service please do not hesitate to call on

us.
Very tru‘lé yours,
RAE 3. GRAHAM, Director
0il and Gas Department
AJA/RDG/s

SRR,

VA W b a

P RS UL TER




atlantickichtieldCompany  North American Producing Division
Pcermian Districl
Post Oftice Box 1610
Midland. Texas 79701
Teclephone 315682 8631

April 25, 1973

United States Department - O N

Of the Interior } bu'l}:T'""* N ..__D_Q—L_Q-.—-» e
Geological Survey : Hccﬁu;D:w_;Lifqﬁ;L K73
P. O. Drawer 1857

Roswell, New Mexico 88201

Attention: Mr. N, O. Frederick (6)
0il and Gas Supervisor

State of New Mexico

Mr, Alex J. Armijo
Commissioner of Public Iands
P. O. Box 1148

Santa Fe, New Mexico

Attention: Mr. Ray D. Graham, Director (3)
0il and Gas Department

State of New Mexico

0il Conservation Comnission
P. 0. Box 2088

Santa Fe, New Mexico

Attention: Mr. A. L, Porter, Jr. {3)
Secretary Director

Working Interest Owners
Empire Abo Unit
@ address list)
Re: Initial Plan of Operation
Empire Abo Unit
Eddy County, New Mexico

Gentlemen:
In compliance with Section 11 of <he Unit

Agreement, Empire Abo Unit, Eddy County,
.New Mexico, Atlantic Richfield Company, as

b

kil
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United States Department
of the Interior

Papge 2

April 25, 1973

Unit Operator on behalf of itself and the
other participating working interest owners,
hereby submits for your approval a Plan of
Operation to cover the period beginning with
the effective date of the Unit Agreement and
extending through the remainder of calendar
year 1973,

Yours very truly,

ATLANTIC RICHFIELD COMPANY
OPERATOR

AL N1l )

P. E. Fletcher
Operations Manager

PEF/SHC/jrb

r



1.

INITIAL PLAN OF OPERATION
EMPIRE ABO UNIT

Project Arca

History and Rackground

The Empire Abo Unit area consists of some 11,3392.15
acres in BEddy County, lew Mexico (see attached plat,
Exhibit 1). The area is located in portions of
sections 34, 35, 36 Township 17 South, Range 27 East;
sections 1, 2, 3, h, 8, 9, 10, 11, 12, 15, 156, 17
Township 138 South, Range 27 East; sections 25, 26,
27, 28, 31, 32, 33, 34, 35, 36 Township 17 South,
Range 28 East; sections 4, 5, 6 Township 18 South,
Range 23 East; sections 2Q, 30 Township 17 Socuth,
Range 29 East. Within the Unit Area, owners of the
following tracts nrave chosen not to participate in
the unit: 2,6,12,46,49,55,56,60,73C,77,79,6H,91.
These non-participating tracts total 66#:8% acres., 84o
The remaining 3565%,31lacres is to be developed as

a project area for pressure maintenance by injection
of plant residue gas from Abo production back into
the Abo formation. :

The Abo producing zone is found at an average depth
of about 5800 feet (see attached type log, Exhibit 2).
The Abo is a lower Leonard (Permian) carbonate reef
vhich has undergone complete dolomitization. Vugs,
ractures and fissures have been observed in cores
throughout the main reef, with local anhydrite
infilling sometimes restricting flow, Reef de-
velopment is long (12 1/2 miles) and narrow
(1 1/2 miles). The reef.crest dips about 1° from
southwest to northeast. Average gross reef thickness
is about 300 feet, ranging to the maximum of 732 feet
on the Amoco State AT No. 1. (L2-18S-27E).

On the up-dip west and southwest end of the reservoir
productive limits are the resulv of anhydrite de-
position, while on the back-reef north side there is
a facies change to an impermeable carbonate "mud"
interspersed with green shale., Limits %o the south,
east and northeast result as the top of the reef

dips below the oil-water contact.

Current Production, ruture Recovery

The original discovery well was the Amoco Malco
Federal A No. 1, located in the NE NW Section 11,
T-18-5 - R-27-E, completed in November 1957.
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At the present time the Pool has 235 producing wells.

Of these, 153 are canable of producing more than the
current top allowable of 142 BOPD/well. There are

183 flowing wells. Field performance and detailed

study of cores indicate excellent vertical permcability.
The principal producing mechanism is gravity drainage
vwith an expanding secondary ges cap. There are 22
operators in the field and 112 separate working interest
owners,

In January 1973, Abo Pool total oil production averaged
25,625 BOPD with ¢¢% water production and gas oil ratio
1,366 cu. ft./BO. Cumulative oil production from the
pool is GO0 MMBO to February 1, 1973. Remaining primary
after February 1, 1973, based on ARCO numeric model
studies, is estimated to be 83 MMBO. Unitized residue
gas injection for pressure maintenance is calculated
to increase future recovery by about 30 MMBO compared
to continued vrimary operations., D

Basic Concents Governing PFuture
Unit Operatlons

a) Field production history and reservoir numeric
model studies have demonstrated that reserwvoir
recovery is governed by a gravity drainage
mechanism. VWith unitization, the operator will
be able to maximize beneficial effects of this
most efficlent recovery mechanism by careful
observaticn of well performance and shutting in
or curtailing production from inefficient wells,

b) Injection of plant residue gas will act toward
pressure maintenance and orderliy control of
expansion of the secondary gas cap.

Special Rules

a) Unit Allowable

1st Step ~ Starting on the effective date of

the unit, the unit will receive a unit

allowable, calculated so that Unit Area reservoir
voidage w@wr
voidage rate for 1¢72., Tnis will result in

T INCITIS e ProM Current 23,600 BOPD to about
30,000 BOPD for the Unit Area.
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2nd Step - to be effective with the start of gas
injection. Unit Area allowable to be 140,192 BOFD.
Reservoir numeric model studies demonstrate added
recovery and no reservoir waste at this rate,

b) Provision to produce the unit allowable from
the most efficient wells without restriction.
The only exception will be where a Unit
producing wellsoffsets a non-unit well.

OT ROy

c¢) Provision that if any unit well is located within
660! of a non-participating tract on which is
located an Empire Abo producing well, such uait
well will be allowed to produce no more than two
times normal unit allowable for the Empire Abo Pocl,

d) Provision for administrative approval of additional
injection wells, or changes in injection well
locations,

5. Operating Plans for 1973

Initially g=s injection will be into the Abo gas
cap in the following eight wells (see plat Exhibit 1):

Current

Ogerator Iease & Well ;ocation

Exxon Chalk Bluff Draw Unit "A" No. 4 NE/4 NW/L4 Sec.9-Ti8S-R2TE
Amoco Windfohr Federal No. 4 NW/4 SE/L Sec,U-T18S-~R2T7E
Anicco Malco "H" Federal No. 2 SE/U4 WE/L Sec.3-T18S-R27E
M.YatesITII  Dooley Abo State No., 2 NW/U4 SE/L Sec.36-T17S-R27E
Amoco State "BM" Mo, 1 NE/4 SW/L Sec.31-T175-R28E
Amoco State "BV No, 1 SW/4 mi/L4 sec.32-T17S-R28E
Arco M. Yates B (ARC) No. 8 SW/4 NE/L Sec.33-T17S-R28E
Hondo State "A" Wo, 21 NE/U 8Su/L Sec,26-T17S-R28E

Attached Exnibift 3 is an example of an injection well
log, while Exhibit 4 is a schematic diagram of a
typical mecnanical setup for an injection well,

Maximun gas injection volume into all wells is
estimated at 37,000 MCF/Day. In terms of reservoir
space fill-up, this is equivalent to over 60,000
barrels of water injection per day. Plans are

to pieck up residue gas at about 700 psi and compress
it to 2000 psi for injection. The gas will contain
hydrogen sulfide. Superdehydration facilities are
planned in order to minimize possible corrosion.

-
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A rigorous corrosion checking procedure will
be maintained.

A regular and comnrehensive well-testing program
will be followed to maintain reservoir control
and aid in determining optimum operating conditions,

Workovers: Wherever well production data and
reservolr conditions so indicate, workovers will
be performed to lower gas-oil or water-oil ratios
and maximize producirg well efficiencies.

Facilities for produced water gathering and
reinjection will be constructed.

Atlantic Richfield Company, as unit operator,
will act prudently to preserve all rights of
the mineral owners and to effectively and
efficiently recover the unit area reserves.
This Company will meet all economical offset .
obligations and act to prevent undue waste.

Modifications - It is understood that to meet
changing conditions, this Plan of Operation may
be modified Trom time to time, with the approval
of the Supervisor, the Commissioner of Public
Lands of the State of New Mexico and the New
Mexico 0il Conservation Commission,

Effective Date:

This Plan of Operation shall be effective July 1,
If this Plan of Operation meets with your approval,
please indicate in the space belovw and return one
copy for our files.

Yours very truly,

ATLANTIC RICHFIELD COMPANY
OPERATOR

LB EYN,

P. E. Fletcher
Operations lianager

PEF/SHC/jrb
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APPROVED BY: Date:
Supervisor ol Uniied
States Geological Survey
APPROVED BY: Date:
Commisslioner of Public
Lands, State of New i{exico
APPROVED BY: Date:
Secretary-Director
New Mexico 011 Conservation
Commission
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EDDY COUNTY NEW MEXICO
GAMMA RAY — ISOTRON

M. Yates “B"(ARC) Well No.8

I980' FNL & 2130'FEL SEZ.33,T-17-S,R-28-E

ATLANTIC RICHFIELD COMPANY
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. ATLANTIC RICHFIELD COMPANY CAPIREE ABOC CANT
- : M. Yotes "B"(ARC) Well No.8 FLaN o opeRATIes.
' 1980' FNL & 2130' FEL SEC.33,T-17-S,R-28-E CXHIEIT o
EDDY COUNTY,NEW MEXICO
INJECTION WELL DIAGRAM

- [}]—— } 23/8" OD TUBING
{Internally Coated)

(=40 e B LINNPCN N
P IAY Ui vaoldilyg o

1000' w/650 sx., -
(emt. circulated)

A 2

o}
<

D]

——g

4 N

Permanent packer @

|
f
Z?Z —_____  approx. 5775' (proposed)

Proposed| _
perfs. | 5225-5925'

4 1/2" oD casing set @
6175' w/800 sx. cnt, -
® @ 3200' (Temp. Survey)

§Ourrent ?
! Perfs. ) - 6107-6134"
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\
Joooo )
{oooo™
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. EMPIRE ABO PRESSURE MAINTENANCE PROJECT mwvﬁ. \
To: X.M,0,C.C. Dist, II (3) _
P. O. Drawer DD ' (N.M.0,C,C. ORDERS , D)
Artesia, New Mexico 88210
Attn: Mr, W. A. Gressett ATLANTIC RICHFIELD COMPANY = OPERATOR
MONTHLY REFORT FOR March , 19 74
FROJECT AREA: EMPIRE ABO UNIT Total Requested Allowable for June 1974 1is 3700 BOPD.
Sheet A , .
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
- - - - *~ Production-Average "Injection-Average Voidage| Requested| Net Void.|Requested| Requested
Empire Abo Unit Well Test Data - Latest 24-hr. March 1974 March 197 Avail, |Voidage |@ Normal [Net Void,{0il Allowabl.
. . Top Well Allow. BO WHInj Cum, for 1 Transfer |Unit 9 ((8)+{9)) |for_ g4 19 -
. Well Location |Well |Date |01l wtr Gas GOR 0il Wwtr, | Gas GOR Gas Press.| Inj. Trnsfr,™ Allow, Se 1 (9)
. No, UnScc. T RfSta. | M|Y |Bbls, Bbls.[MCF | CF/B BOPD | BWPD | MCF/D | CF/B MCF/D | PSI MMCF ResvB/D| ResvB/D [ ResvB/Day| ResvB/Day| BOPD
1 J 36 17 27 Inj, 3174 =wm | === | =—— -—= —— | e o e 2773 1800 250 484, 6 ——= S - ——=
2 F 3174 350 [¢] 245 700 300 0 210 700 56,5 58,9 115, 4 300
3 F 3174 100 0 320 800 300 0 240 800 64,7 66, 2 130, 9 300
4 F 3174 3651 0 329 200 300 | O 270 900 72,7 73,4 146,11 300
5 F 3174 3821 0O 382 1000 300 0 300 1000 80.9 80,8 161, 7 200
o F 3174 424 0 466 1100 348 0 383 1100 118, 7 88,0 206, 7 318
7 F 3174 372 0 146 1200 284x 1| O 341 1200 86.3 95,3 181.6 281
8 F 3174 325 0 228 700 284x| O 199 700 49,9 58,8 108.,8 284
9 F 3171 310 0 248 800 284x1 0 227 800 57.2 66,2 123.4 284
10 F 3174 360} 0 324 900 250 0 225 900 46.8 73.4 120.2 250
11 F 3{741 250 0 250 1000 250 | O 250 1000 52,5 80.8 133.3 230
12 F 3174 250 0 275 1100 210 { O 231 1100 33.1 88.0 121.1 210
13 F 3j74 150 (4] 180 1200 150 0 180 1200 =-3.6 95.3 91.7 150

nwmom Attachment I{b) Col., (9)).
(%seec Attachment I(a) Col. (10)).
(* = Production limited to twice N,U.A,)
(Y = Limited capacity, see Attachment I(c) Col.'s (9) & (9¢).).

.




- EMPIRE ABO PRESSURE MAINTENANCE PROJECT

’

To: N.M.O.C.C, Dist, II (3)

P. 0. Drawer DD ' (N.M,0,C,C, ORDERS , o)
Artesia, New Mexico 88210
Attn: Mr, W, A, Gresselt ATLANTIC RICHFIELD COMPANY -~ OPERATOR
MONTHLY REPORT FOR March , 19 74
PROJECT AREA: EMPIRE ABO UNIT Total Requested Allowable for June 1974 1is 3700 BOPD.
Sheet A .
(1) (2) (3) (4] (5) {6) (7) (8) (9) (10) (11)
Productinn-Average Injection-Average Voidage| Requested]| Net Void.| Requested|Requested
Empire Abo Unit Well Test Data - Latest 24-hr, March 1974 Ma.ch 197 Avall. |Voidage @ Normal |Net Void.|Oil Allowable
. Top Well Allow, BO WHInj Cum. for 1 Transfer §Unit 2 (()+(9)Y)|for 6 ,19 74
Well Location |Well |Datc (01l Wtr (Gas GOR 0il Wtr. | Gas GOR Gas Press.| Inj. Transfr.™ Allow, Sce I (9)
No, hb.von.lm R|Sta. lm TM Bbls, |Bbls. |[MCF Cr/B BOPD { BWPD { MCF/D CF/B MCF/D PSI MMCF ResvB/D| ResvB/D ResvB/Day| ResvB/Day EOPD
14 P 3174 150 100 180 1200 150 100 180 1200 . , 96.4 95,3 191.7 150
15 p 3174 | 150 75 | 103 700 150 75 105 700 ‘ . 69.3 58.9 128.2 150
Y
Iwﬁ F 3174 100 35 500] 5000 100 35 500 5000 . 0 288. 1y 288.1 100
17 F 3174 40 0 120 3000 40 0 120 3000 0 54, 8y 54.8 10
18 SI 3171 4 2 42 3000 - ——— — - 479.4 -—
19 ST 3|74 5 1 70| 14000 —— - —— —~—— i 477.9 ——
20V SI 3{74| 158 0{ 553 3500 ——— | - —_— - 480.3 -—-
TOTALS: 3700 | 210 3961 1071 2773 250 11922, 2 881.4 1422,3 2303.7 3700
_m
i
1

{"see Attachment I(b) Col., (9)). : W

(2see Attachment I(a) Col. (10)). '
Production limited to twice N.U.A,) :

Limited capacity, see Attachment I(c) Col.'s (9) & (9¢).)

AX
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. ) EMPIRE ADRO PRESSURE MAINTENANCE PROJECT
Monthly Report for March , 1974
Attachment I: Allowable Calculations Based on Net Reservoir Voidage, : Vr(hc) for ea.
Q, = Rp, from ; Rpn = vr(w) Vrt=(7)+(8) |well @ N.U.A.
pire Abo Unit per welll (1.000-Gi)= {Col. A-5 | Equa- (Equation 2) (Equation 3) |of
Allowbl,} Gi=A-6 Gp (GOR) tion la ! Vr(he) ((A-4)-180/20) Total Res. 142 BOPD
rract Well| Prodctn.| Gp A-5 (1.000-)) 19 (5)x(4) | (Bquation 1) | x 1.0 Voidage (Equation 1)
No. No, STBOPD (Fraction)] (Fraction) { MCF/BO MCF/BO (ResBbls/Day) | (ResBbls/Day) (ResBbls/Day) | (ResBbls/Day)
(1) (2) (3) (4) (5) (6) (7) (8) (9 (10)
Wells accepting| 1 2 300 Q.700 0.300 0,700 0,210 124,4 -9 115,4 58.9
transferred 3 300 0,800 0. 240 139, 9 -9 130,9 66, 2
allowables: 4 300 0,900 0,270 155,1 -9 146.1 73,4
S 300 1,000 0.300 170.7 -9 161.7 80.8
6 318 1.100 0.330 215, 7 -9 206.7 83.0
7 281 1,200 0.360 190,6 -9 181.6 95.3
8 284 0,700 0,210 117,8 -9 108.8 58,9
. 9 284 0.800 0.240 132.4 -9 123.4 66.2
10 250 0.900 0.270 129.2 -9 120.2 73.1
11 250 1.000 0.300 142, 3 -9 133.3 80.8
12 210 1,100 0.330 130.1 -9 121.1 88.0
13 150 1.200 0.360 100, 7 -9 91.7 95,3
14 150 1,200 0,360 100.7 91 191.7 95.3
15 150 0.700 0,210 62,2 66 128.2 58.9
a)Totals: 3560 0.700 0,300 1911.8 19 1960.8 1079, 4
wells 1 112 Q 1,000 2, 000% 2,000 193,6 -9 484, 6
Trarsfering 18 14 0 1,000 20,286*! 20,286 186, 4 -7 479, 4
aliowables: 19 5 0 1,008 56,800%| 56,800 485.9 -8 477.9
. 20 81 0 1,000 3.500%| 3.500 189.3 -9 480,3
b) Totals | 242 1955, 2 -33 1922,2
) Capacity vt for top|Ratlo: ~mon.nmm.wwp.
wells, A11. Max GOR[Vrt(9a)/ ICol(2),or{Nx
allowable pell Tb(9), [Vrt(9) |(9b) DD
calculations: Azomw\cwmuv wwpovmou¢ (9¢)
1 16 100 0.700 0. 300 5.000 1,500 262.1 26 288.1 484, 6 1.682 100 B
17 10 0,700 0. 300 3,000 0,900 63.8 -9 54,8 484.6 8. 843 10
(z Note: 'Capacity wecll allowed to produce dt any raté as long as VrH(9ayvrt(9) = L.0. When vrt(da)/vrt(9) <I1.0, Daily Oil
allowable of capacity well must be no greater than (2) x Vrt(9a)/Vrt(9) or (2) x (9b)).
Fluid Factors: (bascd on Previous Reservoir Pressure Survey, 1343 psi, July, 1973): Established Constants: Qwe, Natural water encroachment

Basic Voidage Equaticnas:

Bg, Gas Formation Volume Factor, Resv. bbls/thousand std cu ft
Rs, Solutior gas-oil ratio, MCF/Stock tank bbl oil

Bw, Water formation volume Factor, Resv bbls/stock tank bbl

1) Vr(he) = Qo (BoLRpr-Rs)Bg), Ket hydrocarbon resv

Net resv space voided by wtr, RvB/D; 3) Vrt = Vrhc +
* Rp = 284)MCFPD/Qol/2), where 284 MCFID is the

Do, 0il Formation Volume Factor, Reservoir bbls,/stock tank bbl=l.415

awﬁww gas limit,

stock tank bbls/day, based on Numeric model studies:

=1.71 = 180

=0,795 Qo, Top per-well N,U,A,, STBOPD = 142

=1.0 . .
voidage, EvB/D; la.) Rpn = Rp (1.0-G4/Gp); 2) Vrw = (Qwp-Qwe) B¥,

Vvrw, Total net reservoir space voided on daily basis,
and QoI {(2) is from Attach. I, Column (2).

¢
#
i




Empire Abo Unit

Reservoir Voidare Formula:

Equation 1: vrvb

Solving Equati

Equation 2: Qo

1), (2,

F L5

on

monon

n

nnt

1

vrvb

Reservoir voidage, hbls, per day
01l production rate, Stock tank bbls, per day
011 formation volume factor(l), reservoir

.volumetric bbls/stock tank bbl, . -

Net producing gas-oil ratio, MCF/S, T B. 0

R_ = R_(1.0 - 01
bt G
p
Where: Rp = producing gas—-oil ratio, MCF/BO
Gy = daily volume of gas injected, MCF/Day
Gp = dailly volume of gas produced, MCF/Day

Solution gas-oil ratio(2), MCF/sTBO

Gas formation volume factor (3), RVB/MCF

Water production rate, S,T.B.W.,/Day

Aquifer water influx rate, S,T,B,W,/Day, determined
from reservoir numeric model runs to be 1950 BWPD
Water formation volume factor, RVBW/STBW, use 1,0

for daily oil rate, Qo,

- (Qu Q) By

(Bo + (R - RS) Bg)

(3):

pn

These values calculated from fluid analysis data.




EMPIRE ABO UNIT AREA )

Table of Fluid Properties (P Base = 15,025 Ppp = 2231)

p L
Tres. = 109°F (569° R)
BO Bg - Rs
P_(PSIA) (RVBO/STBO)  RVB/MCF (MCF/BBL) z
15.025 1,000 194,696 0 1.0

100 1,125 28,229 . 180 . 965
200 1,163 13,749 . 235 . 940
300 1.193 8,970 . 290 .920
400 1,218 6.692 . .345 .915
500 1,244 5,236 . 395 .895"
600 1,263 4,276 . 445 .877
700 . 1,285 3.644 | . 495 .872
800 1.304 -3,108 . 540 . 850
900 1,325 2,746 . 585 . 845
1000 1,344 2,437 .625 .833
1100 1.364 2,178 .675 .819
1200 . 1.384 1,962 .725 . 805
1300€ ” 1. 404 1,790 =775 »795
1400 1.425 1.649 . 825 =789
) 1500 1,445 1,516 .875 777
1600 1,465 1. 404 .925 .768
: 1700 .1.485 © 1,304 . 975 .758
i 1800 1,505 1,220 1,025 .751
1900 ‘ 1.525 1.147 1,075 .745
. 2000 1.548 1.053 1.125 .720
i 2100 1.573 ~ 1,000 1.175 .718
2200 1.597 . 953 1.225 . 717

2231 1,606 . 939 1. 250 .716

P, = Reservoir average pressure at datum -2264' subsea, 1bs/in2 absolute.
B, = 0il formation volume factor, reservoir volumetric bbls/stock tank bbl,

Bg = Gas formation volumme facior, reservoir volumetric bbls/thouscand std, cu.

Ry
>
.

Rg = Solution Gas/0il Ratio, Thousand std. cu. ft./stock tank bbls, oil.

Z = Gas Compressibility Factor,

EXHIBIT

4-25-73

(da. 2ol
i
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HUMBLE OIL AND REFINING COMPANY
Chalk Bluff Drew Unit A Well No. 4
990' FNL & 2310'FWL SEC.9, T-18-S,R-27-E

EDDY COUNTY, NEW MEXICO
. INJECTION WELL DIAGRAM

~——Pd-— 3  2%8" 0D TUBING
(Internally Coated)
8 3/8" OD casing set @ {
1499!' w/700 sx. emt, —
T @ surface (calculated)
Permanent packer @
4 ] ——— approx.5300' (proposed)
: (Proposed]
4 1/2" OD casing set @ Lperfs. | 5330-5430!
56Z0' w/350 sx, cmt, -
- ® @ 4130' (calculsted)
s Current
o 8 perfs, 536555641
BEFORE EXAMINTR STAMETS
OIL COMSERVATION CORMIAISSION
_Ppp  IXHIRIT MO )y SN PBTD 5641 1

CAsE ND._ 4432 5 49453

Subminiec by HRCO
Hearing Date_ 25 /AP\HL an 3

f

EXHIBIT NO. j__

<




AMOCO PRODUCTION COMPANY

R.H. Windfohr Well No. 4
1582' FSL & 1645  FEL SE€C.4,T-18-S,R-27-E

EDDY COUNTY , NEW MEXICO
INVECTION WELL DIAGRAM

~——IX]--—— 3 238" OD TURING
{Internally Coated)
_:1_}__“ ﬁ
8 2/8" OD casing set @ —
1476 w/700 sx. cmt,
® @ surface (calculated) )
: Permanent packer @
bz Eﬂ -——— approx, 5400' (proposed)
4 1/2" OD casing set @ {Proposed
5615' w/650 sx. cmt, | perfs. J 5U435-5535!
B @ 2750"' (calculated)
4 Current
g perfs., 5510-5578"

4 —— B 5593

- - )
= . EXHIBIT NO.




AMOCO PRODUCTION COMPANY
Malco "H" Federal Well No. 2
1980' FNL & 660' FEL SEC.3,T-I18-S,R-27-E

EDDY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

——— P{J-—2 23¥8" OD TUBING
{Internaily Coated)

8 5/8" OD casing cmt, ‘
@ 997" w/700 sx, 1
(cmt. circulated)

Permanent packer @
approx. 5350' (proposed)

WMM

5 1/2" OD casing set @ o iProposed}

6123' w/350 &x. cmt. . perfs. 5400-5500"
: 2 @ 4400' (Temp. Survey)
s iCurrent }4
g perfs, 5650-5670"
A@ PBID 6090"
. EXHIBIT NO.




MARTIN YATES, HI
Dooley Stote ABO No. 2
I650° FSL & 1650 FEL S€C.36,T-17-S$,R-27-E

EDDY COUNTY K NEW MEXICO
INJECTION WELL OIAGRAM

o DJ—— ] 2%/8" 0D TUBING \
(Internally Coated) {

8 5/8" OD casing cmt. © L

950' w/400 sx. cmt. I
® @ surface (calculated)

Permanent packer @

B OV L . L I

§§ Eg —_— approx. 5700' (proposed)
| 1/2" OD casing cmt. @ ‘ Proposed
: > 4970' w>6§6“§x. - perfs. 5THO=58501
B @ 2227' (calculated) :
g Current 5749-5766"
S perfs. 5776-5781! 4
5788-5793"

Asssh—— "B 5929°

EXHIBIT NO.




8 5/8" OD casing set @
1275' w/650 sx. emt,
® @ surface (calculated)

4 1/2" OD casing set @
6046 w/750 sx. cnt.
® @ 2750' (calculated)

AMOCO PRODUCTION COMPANY

State 'BM" well No. I

1650' FSL 8 2387 'FWL SEC. 3i, T-17-S,R-28-E

EODY COUNTY, NEW MEXICO

INJECTION WELL DIAGRAM

~— X3

23/8" OD TUBING

—

i
1|
|

e ren—
120000 }=

(Internally Coated)

Permanent packer @
approx. 5750' (proposed)

’PrOposed

| perfs. 5800-5500"
[ Current }

| perfs. 5998-6032"
PBTD 6049

EXHIBIT NO.




AMOCO PRODUCTION COMPANY
State "BV " well No. |
2280'FNL & 978' FEL 3EC.32, T-17-S,R-28E

EDDY COUNTY,NEW MEXICO
INJECTION WELL DIAGRAM

—— D=} 23/8" OD TUBING
(Internally Coated)

Il
|

8 5/8" OD casing set @
990' w/500 sx. cmt, - :
® @ surface (calculated)

—

4

Permanent packer @

et ey, e o

E; X approx. 5750' (proposed)
o ‘Proposed}
"6015" wBSe sns emt. [77e2252%]  sa30-5880"

® @ 1110' (calcnlated)

i?urrent
perfs. 5880-5920!

ey
100000}

Msssssh——  FBTD 5933!

EXHIBIT NO.




ATLANTIC RICHFIELLD COMPANY
M. Yotes "B"(ARC) Well No.8
1980' FNL 8 2130° FEL SEG.33,T-7-S,R-28-E

EDDY COUNTY,NEW MEXICO
INJECTION WELL DIAGRAM

e D] 2 238" OD TUBING
(internally Coated)

8 5/8" 0D casing cnt. @
1000!' w/650 sx, —
(cmt, circulated)

4 N

Permanent packer @

z?x _____  approx. 5775' (proposed)

roposed
perfs, 5825.5925"

k 1/2" OD casing set @
6175' w/800 sx. cat.
® @ 3200' (Temp. Survey)

% Cur t
[] { Porfe. } 6107-6134"

Lsscch—— BT 6154

EXHIBIT NO.




HONDO OIL AND GAS COMPANY
(ATLANTIC RICHFIELD COMPANY)

State ‘A" Well No. 2!
1650' FSL & (980'FWL SEC.26,T-17-$,R-28-E
' EDDY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

~— —23 238" OD TUBING
{Internolly Coated)

8 5/8" 0D casing cnmt. @ i
720' w/375 sx. _— '
(cht. circulated)
Permanent packer @
§§ 5; approx. 5950' (proposed)
1/2" ing omt. PrOposed}
51/g) 0D cosing cut. @ | | PRl 6ono-6100"
(cmt., circulated)
S {Current
g perfs. 6198-62241
A= PBTD 6280
o EXHIBIT NO.
.L"




HUMBLE OIL AND REFINING COMPANY ‘ )

* L]
Chalk Bluff Draw Unit A Well No. 4
990' FNL & 2310'FWL SEC.9, T-18-S,R-27-E
EDDY COUNTY, NEW MEXICO
GAMMA RAY = NEUTRON
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AMOCO PRODUCTION COMPANY

Well No. 4

1645' FEL SEC.4,T-18-S,R-27-E

R.H. Windfohr

i582' FSL 8

EDDY COUNTY, NEW MEXICO
GAMMA RAY — NcUTRON — LATEROLOG
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AMOCO PRODUCTION COMPANY
Maico "H" Federal Well No. 2
1980° FNL 8 660" FEL SEC 3,7-18-S,R-27-E
EDDY COUNTY , NEW MEXICO
GAMMA RAY — NEUTRON

F
1
i
(])OIC

-1600

Abo Shale =

002$

00ES

) D
e |

= e e -1800

Reef Top

ﬂ i
0ors

005§
|

P

1

£ T -
= :L'L;- : N e
a T ] 1 ==
. i O f j
[N 3 N

T ‘

(%)
o
¥

e
1)
®
b ]
w
')

i

-2120

ﬁ'.
004

f
0089

“+ e
3 —rmgo 4 ]
- T =
. ot £ ——
F —r 2
) &<
_’_7 —

- v»-~—-—»-rh’w‘——‘——-'—:l_'_'r';‘:’——-—-;-—-?—-' R
USSR I NI IS AR SN MEL .u—h__ ————
[ f T




MARTIN YATES, Il '
Dooley State ABO No.2
1650 FSL & 1650' FEL SEC.36,T-17-S,R-27-€
EDDY COUNTY, NEW MEXICO
LATEROLOG-GAMMA RAY-NEUTRON
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AMOCO PRODUCTION COMPANY .
Stare "BM" well No. |
1650 FSL 8 2387 'FWL SEC. 31, T-17-S,R-28-E

EODY COUNTY, NEW MEXICO
GAMMA RAY - NEUTRON
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Abo Shale

AMOCO PRODUCTION COMPAN'(
State "BV " Well No. |
2280'FNL 8 978 ' FEL SEC.32,T7-17-S,R-28E

EODY COUNTY,NEW MEXICO
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ATLANTIC RICHFIELD CCMPANY

M Yates "B"(ARC) Well No.8

1980' FNL & 2130' FEL SEC.33,7-17-S5,R-28-E

EDDY COUNTY,NCW MEXICO

GAMMA RAY — ISOTRON

Reef Base
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EMPIRE ABO POOL

Potential Rate Benefits to New Mexico State Lands Leases
by Unitization,

(Pool Total Requested Top Allowable: 42,000 BOPD¥*)

]

Unitized State Rate Phase 1:(42,000) (.6965) 29,253 BOPD

Non-Unitized State Rate: (25,600)(,6881) 17,615 BOPD
State Lease Rate Gain by Unitization =’ +11,638 BOPD

State Leases Net Royalty Gain by

Unitization: (,125)(11,638) = 1,455 BOPD
Value of State Leases Net Royalty Gain

Ly Unitization (33.81)(1,455) = $ 5,544/Day
(*To be requested from N, M. 0. C, C., supported by

reservoir numeric model predictions.)
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GOVERNOR
BRUCE KING
O31L. CONSERVATION COMMISSION CHAIRMAN
STATE OF NEW MEXICO LAND CONMISSIONER
ALEX ). ARMIIO
?.0.30X If::o; SANTAFE MEMBER
STATE GEOLOGIST
A.L.PORTER, JR.
June 15, 1973 SECRETARY - DIRECTOR
Re: Case No. 4953
Mr. Clarence Hinkle Order No. R-4549
Hinkle, Bondurant, Cox & Eaton
Attorneys at Law Applicant:
Post Office Box 10 - o
Roswell, New Mexicc 88201 Atlaatic Ricniisld Co.
Dear Sir:
Enclosed herewith are two copies of the above-referenced
Commission order recently entered in the subject casa.
Very truly yours,
D,
A. L. PORTER, Jr. |
Secretary-Director 47
\
|
ALE/ix
Copy of order also sent to: j
Hobba OCC x
Artesgia OCC x
Aztec OCC
Other State Engineer Office y c///

Mr. A, J. Losee:/nr. Jason Kellahinf/ﬁr. Richard Morris,

Mr. Bruce A. Landis
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Samedan Verbal Gtaterent
Proposed Empire Abo Unit
Page 2

of the productive tracts inside the Unit outline are not capable of
producing top allowable as sct out in the annual "Report of the New
Mexico 01l and Gas Engineering Committee" for the Cslendar Year of
1971. The majority of the future productivity must come from an area
between the west edge of Scction 2, Township 18 South, Range 27 East
and the Center of Section 25, Township 17 South, Range 29 East. Allow-
able transfers will hasten the recovery from this arca as migration

of oil continues. Anyone owning an interest in & well in this area not
receiving sufficicnt incentive to join the proposed Unit could not
protect their correlative rights with the increascd withdrawals due

to allowable transfer., Likewise, normal migration of oil would be
severely altercd resulting in loss of ultimate o0il recovery by a non-
unit well.

Further damage would be expcrienced if gas injection were
permitted in the vicinity of a2 non-unit well due to gas coning. This
gas coning concept was developed in the Engineering Report in arriving
at maximum safe oil producing rates as well as predicted future oil
reserves.

We ask that this Commission give due consideration to approving
the items of recommendation set out below as protection to those Royalty
and Working Interest Owners not having sufficient incentive to join
the proposed Unit.

Recommendations

1. All unit wells which directly or diagonally offset any
non-unit well, all of which are producing from the same
common source of supply, be restricted to produce an amount
of 0il equal to the top well allowable.

2. Top unit allowable shall be equal to the sum of the
individuel unit well allowables providing the allowable
assigned to any well which is shut-in, which allowable
is to be transferred to any well or wells in the unitized
project area for production, shall in no event be greater
than its ability to produce during the final 2h4-hour
period of a T2-hour test, or greater than the current top
well allowable for the pool during the month of transfer,
whichever is less.,

3. The injection of gas into any unit well not be permitted
within 2,640 feet in any direction from the boundary of
any non-unit tract.

4, The following be made a provision and included as part of
the Commission Order: If it is apparent, as pointed out by
any non-joinipg party, that correlative rights are not
being protected, that the Commission agree to consider
what other measures are necessary for such protection.
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EMPIRE ABO POOL, EDDY COUNTY, NEW MEXICO
FUTURE RECOVERY PROJECTIONS AS THEY AFFECT STATE OF NEW MEXICO LEASES

Depletion (Non-

Operational Method
Compacitive satural Residuc GE?"“'“‘THVEﬁTE§§'bI'-'__“‘—'

Injection

Unitized Case Over

Unitized) (Unitized) Non-Unitized Case
Pool Ultimate O1l1l Recovery
: {Percent of original oil-in-place) 45,0 52,9 +7,9

Pool Total Reserves After 7-1-73 79,023,854 108,956 651 +29,932,797
(Bbls, 01l) {Reserve Increase: 37,9%)

State Leases Gross Reserves After-7—1-73 60,734,252 77,702,773% +16,968,521
(Bbls, 0il)

12.5% Net Royalty Reserves for State . 7,591,781 9,712,847% + 2,121,066
Leaces after 7-1-73 (Rhle, 0i1) ' .

Value of State Net Rovalty Reserves 322,924,686 $37,005,947% +$8,081, 261
After 7-1-73 (@ $£3.81/Bbl.) ’

Future Life After 7-1-73 (Years) ' ‘ 26 24

*Unitized Reserves are based on the proposed unit formula, which gives State leases
the following share of a Field-wide Unit:

Phase I: 69.64897% (during first 11,000,000 BO after ﬁnitizaﬁion)
Phase I11I1: 1,50243% (Thercafter)

Calculated oll lost for each year delay, due to starting unit operations and gas injection at a lower
2,050,000 Bbls, 01l -lost per year delay. .
182,334 Bbls. oil reserves lost per year delay.

= $694,883 lost to State per year delay.

NOTE:
rerervolr pressure:
State of New Mexico share of thils loss:
(2,050,000) (., 71315) (.125) =
Value of this lost oil = ($3.81) (182,834)
™y
~
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BEFORE THE OIL CONSERVATION COMMISSION

STATE OF NEW MEXICO ')ﬂ)

APPLICATION OF ATLANTIC RICHFIELD (v
COMPANY FOR APPROVAL OF A PRESSURE ?}W/Léﬁ
MAINTENANCE PROJECT FOR THE EMPIRE ABO

POOL TO BE EMBRACED WITHIN THE EMPIRE J

ABO UNIT AREA CONSISTING OF 11,339.15

ACRES 1IN TOWNSHIPS 17 AND 18 SOUTH, o . 4/%{;72?
RANGES 27, 28 AND 29 E&AST, EDDY COUNTY, i o
NEW MEXICO, INCLUDING EIGHT GAS INJEC-

TION WELLS AND FGR APPRCVAL OF SPECIAL

POOL RULES INCLUDING A PRGJECT ALLOWABLE )] sl
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0il Conservation Commission

Box 2088 OlL CONsiRVATIS
[ T
Santa Fe, New Mexico 87501 SaqagSN Comas

Comes Atlantic Richfield Company, acting by and through the
undersigned attorneys, and hereby makes application for approval
of a pressure maintenance project for the Empire Abo Pool to be
embraced within the Empire Abo Unit Area consisting of 11,339.15
acres in Townships 17 and 18 South, Ranges 27, 28 and 29 East, Eddy
County, New Mexico, including eight injection wells and for the
approval of special pool rules including a project allowable, and
in support thereof respectfully shows:

1. That there is filed herewith a plat showing the location
of the proposed injection wells and the location of all other wells
within a radius of 2 miles from the proposed injection wells and the
formation from which said wells are producing or have produced. The
plat also shows the boundaries of the proposed unit area and shows
the owners of the 0il and gas leasces within an area of 2 miles of the
proposed unit area.

2. As indicated by Exhibit "A" filed herewith, there ere 8
proposed injection wells. All of the injection wells consist of
presently producing wells to be converted to injection wells. All
of said wells will be completed in such a way as to provide for the
injection of gas into the gas zone of the Empire Abo Pool which incliudes
the Abo formation. There are filed herewith logs of all the wells.
There are also filed herewith diagrammatic sketches of all the proposed

o R ]

injection wells, showing all casing strings, including diameters and
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setting depths, quantities used and tops of cement, perforated or
open hole intervals, tubing strings, including diameters and setting
depths, and types and location of packers to be used.

3. The proposed pressure maintenance project is within the
boundaries of the proposed Unit Agreement for the Empire Abo Unit
Area and application has been filed for approval of the unit agree-
ment by the Commission.

4. It is proposed to inject gas for increased recovery purposes
into the Empire Abo Pool which includes the Abo formation only. The
unit agreement identifies the top of the formation at 5325 feet on
the Welex Radioactivity Log dated December 21, 1Y58 for the Amoco
Production Company's State of New Mexico "AU" Well No. 1 located 1980
feet from the south line and 1830 feet from the west line of Section

2, Township 18 South, Range 27 East and the bottom of the formation
at 6533 feet on the log.

5. That applicant proposes to inject Abo residue gas from the
Amoco Empire Gasoline Plant and the Phillips Artesia Gasoline Plant
and that it is anticipated that approximately 37,000 MCF per day will
be injected after all wells which are to be converted to injection
wells have been converted. Maximum wellhead injection pressiure is
to be approximately 2,000 psig.

6. That applicant also desires a project allowable to be
approved, in accordance with Rule 701 of the Commission rules.

7. Applicant also submits an Initial Plan of Operation as pro-
vided by Paragraph 11 of the Unit Agreement, said Plan of Operation
to include details of special field rules requested.

8. That the special pool rules to be adopted include a project
allowable as well as provision for the administrative approval of the
conversion of additional wells for injection purposes.

9. In the opinion of applicant, said pressure maintenance pro-
ject will be in the interest of conservation, prevention of waste, the
protection of correlative rights and will tend to promote the greatest
ultimate recovery of oil and gas from that portion of the Empire Abo
Pool covered by the project.

10. Applicant requests that this matter be set down for hearing
at the examiner's hearing to be held on April 25, 1973.

Respectfnlly submitted,

Mémber of the Firm
HINKLE, BONDURANT, COX & EATON
Attorneys for Applicant
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AMOCO PRODUCTION COMPANY (a2 4 FE3
State AU No. /
'980 ' FSL & 183C' FwL SEC.2,T-18~$,R~-27-E

EDDY COUNTY, NEW MEXICO
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M. Yotes "B"(ARC) Well No.8

1980 FNL & 2130 ' FEL SEC.33,T-17-S,R-28-E

T3

KHI173f

o«

EDDY COQUNTY,NEW MEXICO
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HUMEBLE OiL AND REFINING COMPANY
Chalk Bluff Drcw Unit A Well No. 4
990' FNL & 23I10'FWI. SEC.9, T-18-S,R- 27-E

EDDY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

~—~ [XJ=——-2  23/8" OD TUBING
(Internally Cooted)

1 | =
?/3" OD casing set @
_'991 y.n '7('\!\ SX. cmt.
?e@ surface. (calculated)

Permanent packer @
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. Proposed
4 1/2" OD casing set @ peris. § 5330-5430!"

5670' w/350 sx, cmt, R,
® @ 4130' (calculated)

5365-5504"
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55005}

{Current}
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AMOCO PRODUCTION COMPANY

R.H. Windfohr Well No. 4

I1582"' FSL & 1645 FEL SEG.4,7-i8~5,R-27-E

8 5/8" OD casing set @
1476 w/700 sx. cmt,
2 @ surface (calculated)

4 1/2"™ OD casing set @
5615!' w/650 sx, cmt,
B @ 2750' (calculated)
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EDDY COUNTY ,NEW MEXICO
INJECTION WELL DIAGRAM

——— Dde— 3 238" 0D TUBING
{Internally Coated)
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|
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S

E{ - Permanent packer @

{Proposed
perfs, 5435-5535"

{Current} "
perss. 5510-5578!
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approx. 5400' (proposed)




AMOCO PRODUCTION COMPANY
Malco "H" Federal Wall No. 2
198¢' FNL & 660' FEL SEC.3,7-18-5,11-27-E

EDDY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

o D } 238" OD TUBING
{Internally Coated)

8 5/8" OD casing cmt,
@ 997" w/700 sx.
(emt. circulated)
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Permanent packer @

S Ez - approx. 5350' (proposed)
5 1,/2" OD casing set @ _ {PrOposedI
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® @ 4400' (Temp. Survey) :
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MARTIN YATES, I
Dooley State ABO No. 2
1650" FSL & 1650 FEL SCC.36,T-17-5,R-27-E

EDDY COUNTY, NEW MCXICO
INJECTION WELL DIAGRAM

—<+——DPJ=——3 2%8" 0D TUBING ‘
(Internally Coated) !

8 5/8" OD casing cmt. @
g50' w/L00 sx. cmt. —
® @ surface (calculated)
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5 1/2" OD casing cmt, @ Proposed
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_® @ 2227' (calculated)
$ Current 5749-5766"
8 perfs. 5776=-5781"
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AMOCO PRODUCTION COMPANY
State "BM" Well No. |
1650' FSL & 2387 'FWL SEC. 31, T-17-S,R-28-E
EDDY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

il ey | 23/8" 0D TUBING
. (Internally Coated)

r——i

8 5/8" OD casing set @
1275' w/650 sx. ent.
® @ surface (calculated)

e e ey
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approx. 5750' (proposed)
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L4 1/2" OD casing set @ {Proposed}
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@ 2750' (calculated)
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AMOCO PRODUCTION COMPANY
State "BV " Well No. |
2280'FNL & 978'FEL SEC.32, T-17-S,R-28'E

EDDY COUNTY,NCW MEXICO
INJECTION WELL DIAGRAM
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ATLANTIC RICHFIELD COMPANY

M. Yates "B"({ARC) Well No.8
1980' FNL & 2130'FEL SEC.33,7-17-S,R-28-E
EDDY COUNTY,NEW MEXICO
INJECTION WELL DIAGRAM

——— [X]—— 2  2¥8" 0D TUBING
(Internally Cocted)

— \
8 5/8" OD casing cnt. @
1000' w/650 sx. '

(cmt, circulated)
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k 1/2" OD casing set @ { perfs. j 5225-5025!
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B @ 3200' (Temp. Survey)

?Current
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HONDO OiL AND GAS COMPANY
(ATLANTIC RICHFIELD COMPANY)

State ‘A" well No. 2!
1650' FSL & 19B0'FWL SEC.26,7-17-5,R-28-E
EDDY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

——— D= -2 238" OD TUBING
(Internally Cooted)

8 5/8" OD casing cnt. @
720' w/375 sx. —_—

\
{
(cmt. circulated)
HIL

Permanent packer @
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e s o

5 1/2" OD casing cmt, @ ‘ iPrODOSed}
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{(cmt. circulated)
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AMQOCO PRODUCTION COMPANY

Well No. 4

SEC.4, T-13-S,R-27-E

R.H. Windfohr

1582" FSL

&
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AMOCO PRODUCTION COMPANY
Malco "H" Federal Well No. 2
1980’ £NL 8 660'FEL SEC.3,T-18-S R-27-E
EDDY COUNTY, NEW MEXICO

GAMMA RAY — NEUTRON
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MARTIN YATES !
Dooley State ABO No.2
1650" FSL & 1650" FEL SEC.36,T-17-S,R-27-E

EODY CQUNTY, NEW MEXICO
LATEROLOG-GAMMA RAY-NEUTRON
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AMOCO PRODUCTION COMPANY
State "BM" Well No. i
1650' FSL 8 2387 'FWL SEC.3I, T-17-5,R-28-E

EDDY COUNTY, NEW MEXICO
GAMMA RAY - NEUTRON
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PRODUCTION COMPANY

State "8v" well No. i
2280 ' FNL 8 978 ' FEL SEC.32, T-17-5,R-28E

EDDY COUNTY,NEW MEXICO

GAMMA RAY — ISOTRON
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ATLANTIC RICHFIELD COMPANY

Yel! No.8
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Examiner Hearing - Wednesday - April 25, 1973 Docket No., 12-73

-2~

CASE 4950:

CASE 495):

CASE 4952:

CASE 4953:

CASE 4954:

Application of Monsanto Company for a duval completion, Eddy County,
New Mexico. Applicant, in the above-styled cause, seeks authority
to dually complete its Burton Flat Deep Unit Well No. 3 located in
Unit V of Section 3, Tounship 21 South, Range 27 Fast, Fddy County,
New Mexico, to produce gas from the Burton Flat-Morrow Gas Pool
Extension and from an undesignated Strawn pool through parallel
strings of tubing.

Application of Atlantic Richfileld Company for compulsery pooling,
Eddy County, New MMexico. Applicant, in the above-styled cause, seeks
an order pooling all mineral interests underlying the N/2 of Section
15, Township 21 South, Range 26 East, Eddy County, New Mexico, to be
dedicated to a well to be drilled by the applicant at a standard
location to test the Morrow formation. Also to be considered will

be the cost of drilling and compl:ting said well and the allocation
of the cost thereof as well as actual operating costs and charges for
supervision. Also to be considered is the designation of applicant
as operator and the risk involved in drilling said well.

Application of Atlantic Richfield Company for a unit agreement, Eddy
County, New Mexico. Applicant, in the above-styled cause, seeks
approval of the Fmpire Abo Unit Area comprising 11,339 acres, more
or less of State and Federal lands im Townships 17 and 18 South,
Ranges 27, 2&, and 29 Fast, Eddy County, New Mexico.

Application of Atlantic Richfield Company for a pressure maintenance
project, Eddy County, New Mexico. Applicant, in the above-styled
cause, sceks authority to institute a pressure maintenance project

in its Empire Abo Unit Area, Empire-Abo Pool, Eddy County, New Mexico,
by the injection of gas into the Abo formation through eipht wells in
Section 36, Township 17 South, Range 27 East, Sections 3, 4, and 9,
Township 18 South, Range 27 East, and Sections 26, 31, 32, and 33,
Township 17 South, Range 28 East. Applicant further seeks the promulga-
tion of special rules for the operation of said project, including
provision for the assignment of special allowables to wells in the
project area based on reservoir voidage factors, the shutting-in

of less efficient wells, and volumes of gas injected.

Application of Chace 0il Company for pool creation and down-hole
commingling, Rio Arriba County, New Mexico. Applicant, in the above-
styled cause, seeks the creation of a new Gallup 0il Pocl and Dakota
0i1 Pool for its Jicarilla 70 Well No. 3 located in Unit C of Sec-
tion 33, Township 24 North, Range 4 West, Rio Arriba County, New
Mexico. Applicant further seeks authority to commingle production
from each of said pools in the well-bore of said well and the estab-
lishment of an administrative procedure for down-hole commingling of
additional wells to be drilled in the area.

Application of Pierce & Dehlinger for a non-standard oil proration
unit, or in the alternative, compulsery pooling, Lea County, New
Mexico. Applicant, in the above-styled cause, seeks approval for




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

COMMISSICN OF NEW MEXICO FOR

ﬁ7.,ﬂ L°r1CALLED BY THE OIL CONSERVATION

o
%
AN

THE PURPOSE OF CONSIDERING:

CASE NO. 4953

Order No. R- % \5—‘__*1

APPLICATION OF ATLANIIC RICHFIELD
COMPANY FOR A PRESSURE MAINTENANCE
PROJECT, EDDY COUNTY, NEW lEX

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 a.m. or. April 25 , 193

at Santa Fe, New Mexico, before Examiner Richard T sStamets

NOW, on this day of » 1973 , the Commission,
a quorum being present, having considered the testimony, the record,
and the recommendations of the Examiner, and being fully advised
in the premises,

FINDS:

(1) That due public notice having been given as required by
law, the Commission has jurisdiction of this cause and the subject
matter thereof.

(2) That the applicant, Atlantic Richfield Company, seeks
authority to institute a pressure maintenance project in the
Empire-Abo Pool in its Empire-Abo Unit Area, Eddy County, New Mexico,
by initially limiting reservoir voidage, and within one year by

o | poreont
reinjection of approximately 7oﬂ of the produced gas, as plant
residue gas, into the Abo formation through eight wells in Sec-

v ' . v v (=4
tion 36, Township 17 South, Range 27 East, Sections 3, 4, and 9,

M . / v’ » v
Township 18 South, Range 27 East, and Sections 26, 31, 32, and 33,

Township 17 South, Range 28 East.
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B

; (3) That the applicant further seeks the designation of

}the project erea and the promulgation of special rules and :
i E
iregulations governing said project, including provision for the

]
iassign’ﬁent of special allowables to wells in the project area
t
i . . , . .
‘based on reservoir voidage factors, net gas-oil ratios, the

ishutting—in or curtailment of less efficient wells,and allowable

i
Heredit for aas injection wells.

(4) That initiaily the project area should comprise only

O T P

the following described area:

EDDY COUNTY, NEW MEXICO

TOWNSHIP 17 SOUTH, RANGE 27 EAST, NMPM
Section 34: S/2 SE/4 ~
Section 36: S/2 -

TOWNSHIP 17 SOUTH, RANGE 28 EAST, NMPM

Section 25: S§/2 and S/2 N/2 -

Section 26: S/2, S/2 NE/4, and SE/4 NW/4 «
Section 27: N/2 S/2, SE/4 SE/4,and SW/4 SW/4 ~
Section 31: S/2 and S/2 N/2 ~

Section 32: S/2, NE/4, S/2 NW/4,and NE/4 WW/4
Section 33: S/2, NE/4, S/2 NW/4, and NE/4 NW/4 —
Section 34: N/2, SW/4,and N/2 SE/4 »

Section 35: /2 and N/2 S/2

Section 36: N/2 NW/4 and SW/4 NW/4

i YA Y g 4 M . X A A 5 Mg A £
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TOWNSHIP 17 SOUTH, RANGE 29 EAST, NMPM
Section 29: S/2 NW/4 and N/2 SW/4 -~
Section 30: sW/4, S/2 1t/2,and N/2 SE/4+~

Ptaoarn A AMart T TN

TOWNSHIP 18 SOUTH, RANGE 27 EAST, NMPM

Sectionh 1l: All ¥

Section 2: S/2, NE/4 NE/4, SW/4 NE/4, S/2 NW/4, and
NW/4 NW/4 -

2 Section 3: All v :

Section 4 : SE/4, S/2 NE/4; S/2 SW/4,and NE/4 SVW/4 =~

Section 8: E/2 SE/4 and SE/4 WNE/4~-

Section 9: All -

Section 10: W/2 and NE/4 -

Section 11: NW/4, W/2 NE/4,and NE/4 NE/4 ~

Section 15: N/2 NW/4 and SW/4 NW/4 -

Section 16: W/2, SW/4, N/2 SE/4,and sSwW/4 SE/4 -~ 7

Section 17: S/2 NE/4, NE/4 NE/4, SE/4 NW/4, NE/4 SW/%,
and N/2 SE/4 «~

9 hm s i, bt

P

TOWNSHIP 18 SOUTH, RANGE 28 ZAST, NMPM

Section 4: N/2 NW/4, SW/4 NW/4,and NW/4 NE/4 7

Section 5: NE/4 and ¥N/2 NW/4 -~

Sectior 6: NW/4, N/2 SW/4, N/2 SE/4, SW/4 SE/4,
S/2 NE/4}and NE/4 NE/4 -~

"y
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i (5) That the applicant has been a maior operator in the
tmpire-Abo Pool and that with a2 majority of the other operators in
éaid pool has conducted extensive rescrvoir evaluations and studiesi
i'in and of said pool.

| (6) That said evaluations and studies show that the Empire-

«?bo Pool will be more efficiently produced through the curtailment
I

bf production from high gas-oil ratio wells or by reinjection of
; i
plant residue gas, or both,and operation of the pool on a net

i Vou (2
reservolr; S1ls.

LT IR

St

(7) That said evaluations and studies show that production
‘from the project area as described in Finding (4) of this order

'should be limited to the average reservoir voidage for the project

)

3Frea for the calendar year 1972 .or 30,000 barrels of oil per day,

: . O-p Y franf‘ma+L/ }
whicheyer is less'except that after reinjection aé—aggsaxunabeg; i

370 7% hes been achich_JH\ o
p=nd the produced gas le—éaeéééuéeqm the production from said o
!

! . . . .
project area should be limited to the average reservoir voidage

At 1l P A 1 s Y 6

]

i

!

1 ﬁor the calendar year 1972 or 40,192 barrels of oil per day, z
i

1

Whichever is less. L .

: (8) Thal & prowde vucocdidt for Ha neisjeeter o~
/w-‘—u-'ec I ow r@m&, ' m«méZ‘/ﬁL
aﬂmmb«w 30,600 AWLMMMM&AL
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. 't
Q (10) Thatspecial rules and regulations for the operation of

;the ARCO Empire~Abo Unit Pressure Maintenance Project should be

%promulgated and, for operational convenience, such rules should
1provide certain flexibility in authorizing the production of the ‘
fprojcct allowable from any well or wells in the project area in !
iany proportion, provided that no well in the project area which
%directly or diagonally offsets a well not committed to said unit
Eproducing from the same common source of supply should be

t
:allowed to produce more than two top unit allowables for the

A e s L L

¢ maam

Empire-Abn Pool.
e et
(¥1) That approval of the application for a pressure

maintenance project and the proposed special rules therefore is

S b e Ve L T 4 L e L

in the interest of sound conservation practices and will not

cause waste or harm correlative rights,

PYERDELETERRIVS P e
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IT IS THEREFORE ORDERED:

: (1) That the applicant, Atlantic Richfield Company, is
éhereby authorized to institute a pressure maintenance project in
the Empire-Abo Pool in its Empire-Abo Unit Area, Eddy County,°’
New Mexico, to be designated the ARCO Empire-Abo Unit Pressure é
i Maintenance Project, initially by the shutting#in or curtailment é
of production from less efficient wells within the project and
within 12 months after the effective ﬁate of this order by the
ercan

reinjection of approximately 70 of the produced gas, as plant

residue gas, into the Abo formation, through the following

TR AR p o S R TN 4 AL

described wells:

WELL
QFERATOR LEASE NAME NO. SECTION LOCATION
{ Amoco Malco "H" Federal 2 3 H
: Amoco Windfuhr Federal 4 4 J
Exxon Chalk Bluff Draw 4 9 C
Unit "A*"

All in Township 18 South, Range 27 East, NMPM.

M. Yates III Dooley Abo 2 36 J
State

e 8 I A ik MDYy ¢ ARE P 3k ke b brn P KA 3 e sy AN 2

In Township 17 South, Range 27 East, NMPM.

Hondo State "A" 21 26 K £
i Amoco State "BM" 1 31 K
! Amoco State "BV" 1 32 F

. AYco M. Yates B (ARC) 8 33 G

All in Township 17 South, Range 28 East, NMPM.

(2) That the injection should be through 2 3/8-inch
internally coated tubing installed in a packer set within 100 feet |
of the uppermost perforations)and that the casing-tubing annulus

should be fitted with a pressure gauge in order to determine

i leakage in the casing, tubing, or packer.

(3y That Special Rules and Regulations governing the

e B N L A

operation of the ARCO Empire-Abo Unit Pressure Maintenance Project/

Eddy County, New Mexico, are hereby promulgated as follows:
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SPECIAL RULES AND REGULATIONS

FOR THE

EMPIRE-ABO PRESSURE MAINTEIANCE PROJECT

RULE 1. The project area of the ARCO kmpire-Aho Unit

TCWNSHIP 17

Pressure Maintenance Project, hereinafter referred to as the

Project, shall comprise the area described as follows:

YA

EDDY COUNTY, NEW MEXICO

SOUTH, RANGE 27 EAST, MNMPM

Section 34:
Section 36:

TOWNSHIP 17

S/2 SE/4
S/2

SOUTH, RANGE 28 EAST, NMPM

Section 25:
Section 26:
Section 27:
Section 31:
Section 32:
Section 33:
Section
Section
Section

L L W
L) U It
LX) Lx3 ..

TOWNSHIP 17

S/2 and S/2 N/2

s/2, S/2 NE/4, and SE/4 NW/4

N/2 8/2, SE/4 SE/4)and S /4 Sw/4
S/2 ard S/2 N/2

s/2, NE/4, S/2 NW/4,and NE/4 NW/4
S/2, NE/4, S/2 NW/4,and NE/4 NwW/4
N/2, SW/4,and N/2 SE/A4

/2 and W/2 5/2

N/2 NW/4 and SW/4 nwW/4

SOUTH, RANGE 29 EAST, NMPM

Section 29:
Jection 30:

TOWMNSHIP 18

s/2 Nw/4 and /2 Sywi/4
s¥/4, S/2 N/2 and N/2 SE/4

SOUTH, RAMNGE 27 EAST, NMPM

Section 1:
Section 2:

Section 3
Section 4
Section 8:
Section 9:
Section 10:
Section 11:
Section 15:

Section 16:

Section 17:

All

s/2, NE/4 WE/4, SW/4 NE/4, S/2 NW/4 and
NW/4 NW/4

All ’
SE/4, S/2 NE/4, S/2 SW/4,and NE/4 SVW/4
E/2 SE/4 and SE/4 NE/4

All

W/2 and NE/4

NW/4, W/2 NME/4, and NE/4 NE/4

N/2 NW/4 and SW/4 NW/4

N/2, SW/4, N/2 SE/é,and SW/4 SE/4

5/2 NE/4, NE/4 NE/4, SE/4 NW/4, NE/4 SW/4,

and N/2 SE/4

TOWNSHIP 18 SOUTH, RANGE 28 EAST, NMPM
Section 4: N/2 NW/4, SW/4 NW/4,and NW/4 NE/4
Section 5: NE/4 and N/2 N¥l/4

Section 6:

NW/4, N/2 SW/4, N/2 SE/4, SwW/4 SE/4,
S/2 NE/4,and NE/4 NE/4 ‘

N

]
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i RULE 2. The allowable for the Project shall be the sum
§

i* of the allowables of the several wells within the project area,
. includiny those wells which are shui¥in. curtailed, or used as
injection wells. Allcwables for all wells shall be determined

in a manner hereinafter prescribed.

RULE 3. That the maximum daily project allowable shall

be an amount of o0il which will result in reservoir voidage no r

greater than the average daily reservoir voidage in the project §

area for the calendar year 1972 or 30,000 barrels 2f oil per day,
°

il appreximetel
' whichevei-is less, except that after reinjection e@—eg;*e*imaéeig

zg&y*°“* has been achieved
: of the produced gaéAis—iaeéééuted the maximum daily project

R

allowable shall be an amount of 0il which will result in reservoir;

voidage no greater than the average daily reservoir voidage for

ithe project area for the year 1972 or 40,192 barrels of oil

}per day, whichever is less.

Rore 4. That after 983 mo'nJaJ-fau. has coramenced bul
before e #M-” 70 f.u»uw/‘ h:in\je&#c-\, hos been acz'n'c\lecz,»
'RH'&.EZI! allowable " aJJo'J'a'mn (z Hhe obove -described
30,000 barrels re,r day ma 2 : aed y

o. prowmded Hhat said allewable shall lom in
d::&or,elf;nce wi?ﬁj\’ﬁwmbw;hq -rﬁarnﬂu/a a:cl 5£a/[ mﬂ"
exceed 10,192 bhrnila of ol ger Ja,.’ :

2-
b | eF P viows wonth :UO) ‘{wc&'gs:-ﬂ'.mﬂio@ rwsmtth i
z:]d ot::;lc, = 9107 Mﬂici’:xs'f#pdl . Fre.wous month MCF1as F,}J.ruwms o
!
RoPD

3
J 3 L TE T TV —_ - -~ - - [ U e P [ B Y 1 LR Y 3




i =8~ :
' Casc No. 4953 ;
Qrder No. R- ‘

. for the pool during the month of transfer, whichever is less.

RULE i. The allowable credit assigned to any injection

e ma e

)
i well on a 40-acre proration unit shall be top unit allowable

. for the kEmpire-Abo Pool. (A 1
r . . . .
, RULE !. The allowable credit assigned E?/zzi/well which 1is

shut#in or curtailed in accordance with Rule‘, shall be deter-

mined by a 24~hour test at a stabilized rate of production, whick
shall be the final 24-hour period of a 72-hour test throughout

which the well should be produced in the same manner and at a

M T o s T 1 s

constant rate. The daily tolerance limitation set forth in

Commission Rule 502 I (a) and the limiting gas-oil ratio

A R B €

(2,000 to 1) for the pool shall be waived during such tests.

S T

The project operator shall notify all operators offsetting the
well, as well as the Commission, of the exact time such tests
¢ are to be conducted. Tests may be witnessed by representeatives

of the offsetting operators and the Commission, if they so desire.

RULEIQ. The allowable credit for residue gas injection

o 0 P | U F L 0 PR M L AT T

-

shall be calculated in acccrdance with the appropriate fluid ;

1

- s o« T2 ] . s - LY
(,ai de 7(6. rm;u(J r cccnrd S ncE wuithy Attech pent ‘Iﬁ”-}o Heid Urd‘&l'i}
properties current in the reservoigkand shall be shown on the i

e

i e

Pressure Maintenance Project Operator's Monthly Report.
RULE I#. The basic allowable assigned to each producing
well in the Project shall be equal to the well's ability to

produce or tc top unit allowable for the pool, whichever i= less.

AN Ptk st L e N R YW L T

Wells capable of producing more than top unit allowable may also
receive transfer allowable, provideé however, that no producing
well in the project area which directly or diagonally offsets a
3 well not committed to the unit producing from the same common

source of supply shall receive an allowable or produce in excess

vr¥' D
-

of two times top unit allowable for the pool. :
RULE J4.. Each month the project operator shall submit to
&(/ the Commission a Pressure Maintenance Project Operator's Report,

on a form prescribed by the Commission, outlining thereon the

data required, and requesting allowables for each of the several

wells in the Project as well as the total project allowable.
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Order No. R-

The aforesaid Pressure Maintenance Project Operator's Report

shall be filed in lieu of Form C-120 for the Project.

RULE 138. The Commission shall, upcn review of the raport

+ and after any adjustments deemed necessary, calculate the

allowable for each well in the Project for the next succeeding
month in accordance with these rules. The sum of the allowables
o calenlated shall be assigned to the Project and may be pro-~
duced from the wells in the Project in any proportion except
that no well in the Project which directly or diagonally ofri-
sets a well not cdmmitted to the unit producing from the same
common source of supply shall produce in excess of two times top
unit allowable for the pool.

RULE li. The Secretary-Director of the Commission is

hereby authorized to approve such additional producing wells

and injection wells at orthodox and unorthodox locations within

the boundaries of the ARCO Empire-Abo Unit Area as may be necessary

to complete an efficient production and injection pattern,

provided said wells are drilled no closer than 660 feet to the

outer boundary of said unit nor closer than 10 feet to any

gquarter-quarter section or subdivision inner boundary and provided

that no well shall be approved for gas injection when such well
5O e

is located closer than l655 feet to a tract which is not committed

to the unit and on which is located a well producing from the

same common source of supply. To obtain such approval, the

project operator shall file proper application with the Commission}

which application, if it seeks authorization to convert additional
wells to injection or to drill additional production or injection

wells shall include the following:

e ——
PR "
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! The aforesaid Pressure lMaintenance Project Operator‘s Report
shall be filed in lieu of Form C-120 for the Project.

RULE 18. The Commission shall, upcn review of the report
and after any adjustments deemed necessary, calculate the
t allowable for each well in the Project for the next succeeding
i month in accordance with these rules. The sum of the allowables
ﬁ so calculated shall be assigned to the Project and may be pro-
3 duced from the wells in the Project in any proportion except

that no well in the Project which directly or diagonally off-

i At

i} sets a well not c4dmmitted to the unit producing from the same

SRPRR LI

common source of supply shall produce in excess of two times top
unit allewable for the pool.

RULE li. The Secretary-Director of the Commission is

hereby authorized to approve such additional producing wells

and injection wells at orthodox and unorthodox locations within

FPURITEECE WP VAU W TP SRR

the boundaries of the ARCO Empire-Abo Unit Area as may be necessari

to complete an efficient production znd injection pattern, :

N

provided said wells are drilled no closer than 660 feet to the

! outer boundary of said unit nor closer than 10 feet to any ;
L4

quarter-quarter section or subdivision inner boundary and provided!

: that no well shall be approved for gas injection when such well

' 150 ~—— 5 3

>

,f:——”,, is located closer than ﬂéSE'feet to a tract which is not committed

to the unit and on which is located & well producing from the
same common sSource of supply. To obtain suéh approval, the

project operator shall file proper application with the Commission}
wvhich application, if it seeks authorization to convert additional

wells to injection or to drill additional production or injection

- wells shall include the following:
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ETLEl )¢ Expansion or contractions of the project area may be approved

-
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Case MNo. 4953 u\é:x *‘\1 v"):

« 21 - 4, I %
Ocder RNo. R \503 & g&

(N.h(ﬁ uontn\lJ’ I J( 41: (anf f(.irrr e H* &5 ”‘“ ',\ o~
g (1) A plat Sﬁ%ﬁﬁ?q tne?iocatlon of the proposed well,
L ‘,If‘

((l\l/

all wells within the P&G3eeL area, and offset operators, rocating

i wells which oifset the project area.

by (2) A schematic drawing of the proposed well which
fully describes the casing, tubing, perforated interval, and
depth.

(3) A letter stating that all oiiset operators to the

(.J

preposed well have been furnished a complete copy of the appli-

cation and the date of notification.

P
~

The Secretary-Director may approve the proposed well if,

ans daen

o - it A e S P b 2o £ 8 7

within 20 days after receiving the application; no objection

SRVt St S ¥

to the proposal is received. The Secretary-Director may grant

U

immediate approval, provided waivers of objection are received

from all offset operators.

LR YOI R A B

3

et smmaem

! by the Secretary-Director of the Commission administratively when

good cause is shown therefor.

(4) That jurisdiction of this cause is retained for the

T T o

entry of such further orders as the Commission amy deem necessary. :

DONE at Santa Fe, New Mexico, on the day and year herein-

L IR 2
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Emplire Abo Unit

Reservoir Voldare Formula:

Equation l: V. . = Qg l?; + (Rpp = RY) %;7 +(Qup ~ Qe B,

¥Hherc:
Veyp = Reservoir voidage, bbls. per day
Qs = 0il production rate, Stock tank bbls, per day
B, = 0il formation volume factor(l), reservoir
.volumetric bbls/stock tank bbl. -- .
an = Net producing gas-oil ratio, MCF/S.T.B,O, _
G
R__ =R (1.0 - 1)
n P( a;
Where: Rp = producilng gas~oil ratio, MCF/BQ
Gy = daily volume of gas injected, MCF/Day
Gp = dally volume of gas produced, MCF/Day

Solution gas-o0il ratio(2), Mcr/sTro

Gas formation volume factor KB), RVB/MCF

Water production rate, S,T.B.W./Day

= Aquifer water influx_ rate, S.T.B.W./Day, determined
from reservoir numeric model runs to be 1950 BWPD
VWater formation volume factor, RVBW/STBW, use 1.0

.ogow:o
M| n
Lt+4

f1onn

€

&
I

_Solving Equation 1 for daily oil rate, Q ,
] (o}

(BQUETION 2: Q) = Veop = (@Qu0) By

S PR B

-

. Toble of Flkid Roperties,
(1), (2), (3): These values calculated from AL a.
9”’»“%[4”}9"": R - N
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P, (PSI1A) {(RVED/STED) RVR/MCF (1CF/BBL) _z
15.025 1,300 194,596 0 1.0
100 1.125 28,229 .180 L 955
200 1,163 13.749 . 235 . 940
300 1.193 8.970 . 290 .920
400 1,218 6.692 . 345 L0815
500 1,244 5. 236 . 395 . 895
600 1,263 4,276 . 445 . 877
700 1.285 3.644 L4835 .872
800 1.304 3.108 - . 540 ., 850
3060 1.325 2,746 .585 - ,845
1000 1. 344 2.437 .625 .833
1100 1,364 2.178 .675 .819
1200 1.384 1,962 . 725 . 805
1300 1.404 1,790 775 .795
1400 e 1,425 1,649 .825 .789
1500 71l 445 1.516 .875 & 4
1600 1,465 1.404 .925 . 768
1700 1.4853 1,304 .975 L7538
1800 1,505 1.220 1.025 LT5Y
1900 1.525 1.147 1,075 . 745
2000 1.548 1.053 1,125 .720

2100 1,373 . 1.000 1.175 .718
2200 1.597 .953 1.225 L1717
2231 1,606 _ . 939 1.250 716

FMPIRE AZ0 UNIT AREA
Table of i"luid Properties (P Base == 15,025 Pbp = 2231)
Tres. = 109°F (569° R)

DO Bz Rs

Reservoir average pressure at datum —22.64' subsea, lbsi/in:2 absolu-te.

0il formation volume factor,- reservoir volumetric bbls/stock tank bbl.

Gas formation volume facior, reservoir volupgetric bblS/éhousand std., cu. Tt,
Solution Gas/Cil Ratio,‘Thousand std. cu. ft./stock tank bbls. oil.

Gas Compressibility Factor.
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January 13, 1978 ‘(a g

New Mexico 0Oil Counservation Commission

P. O. Drawer DD
Artesia, New Mexico 88210

Attn: Mr., W. A. Gressett

V
Dear Sir:

As per your request, I am sending you the latest test
results on the gas being injected into the Empire Abo

Formation,
Date Grs., H25/100 cu. ft. Dew Point
01/12/78 500 5°0F @ 2040#

If we can help you in any way, please let Norman or me
know,

Yours very truly,
L. Troop

ILT: rm

C




Ly

New Mexico-Afizona District A
P.0O. Box 1710
Hobbs, New Mexico 85240 Q

Telephone 505 393 7163 '
RECEIVED

JuL & W17

.C.C.
ARTESIA, OFFICE
\ by : .
I R PAP NN
July 6, 1977 i s
AR U O B R
New Mexico 0Oil Conservation Commission e L
P. O, Drawer DD Crv OO ERVATIOM ULl
Artesia, New Mexico 88210 o ~

Attn: Mr, W, A, Gressett
Dear Sir:
As per your request, I am sending you the latest test

results on the gas being injected into the Empire Abo
Formation,

Date Grs, H,8/100 cu. it. Dew Pouint
06/01/77 420 15%F @ 1900#

If we can help you in any way, please let Norman or me
know,

Yours very truly,
L. Troop »

LT: rm
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i Liokico-Arizona District / j \
o5t Gliice Gox 716 / K
Hobls, New Mexico 63240 N\
Telepinoine 585393 7153 3{

(‘ e
Y

January 3, 1977

L] ‘/
. . ("
New Mexico 0il Conservation Commission ’
P. O, Drawer DD
Artesia, New Mexicc 88210
Attn: Mr., W. A, Gressett
Dear Sir:

As per your requést, I am sending you the latest test results
on the gas being injected into the Empire Abo Formation.

Date Grs., HoS/100 cu. ft. Dew Point
11/16/76 440 40°F @ 1980#

If we can help you in any way, please let Norman or me know,
Yours very truly,
(L. Troop A

LT:rm

wEQEIVED

JAN 5 19717

o.G8. 6.
ARTERIA, OFFICE




fianticRichhoidCompany
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North American Producing Bivision {!-.\
YUl rdrman et LN
Post Gloo Jox 1710 o < TN
- ~ N )
Habhs, How Llexico 86240 . N //
Teloohere 505 303 7163 S
Ny

RECEIVED

January 13, 1976 JAN 14 197§

New Mexico 0il Conservation Commission
P. O, Drawer DD
Artesia, New Mexico 88210

U O C.

ARTESIA, OFFICE

Attn: Mr, W, A, Gressett

Dear Sir:

In regard to your inquiry about the gas that we are injecting
into the Empire Abo Unit, we are running H2S content and dew
point on the gas, Following is a tabulation of the tests we

have run. 5’// 4 S'_/J'

Date Grs. H9S/100 cu.ft, Dew Point

— ' A/,ym"“‘
/2013 No-tEWTtokenw—_ <10 8-640-Raig
06/14/74 No test taken -120 @ 654 Psig
01/09/75 160 ~180 @ 650 Psig
06/13/75 420 - 80 @ 655 Psig
12/30/75 1800 -140 @1580 Psig

You will note the HoS content increased considerably on the
12/30/75 test. This was due to the Phillips Plant sending
us all sour gas beginning the first week in December,

Tf we can help you in any way, let Norman or me know.

Yours very truly,
e
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I. R. TRUJILLO
OI1L CONSERVATION COMMISSION CHAIRMAN
LAND COMMISSIONER

STATE OF NEW MEXICO ALEX | ARMLIO
P. 0. BOX 2088 - SANTA FE MEMBER
87501 STATE GEOLOGIST
A. L. PORTER,JR.
July 12, 1974 SECRETARY - DIRECTOR

Amoco Production Company
P, O. Box 68
Hobbs, New Mexico 88240

Phillips Petroleum Company
Phillips Building

Fourth and Washington
Odessa, Texas 79760

Re: Gasoline Plants
Empire-Abo Pool
Eddy County, New Mexico

Gentlemen:

Your attention is called to Order No. R-4549, as amended by
Order No. R-4549-B, which authorized Atlantic Richfield Company to
conduct pressure maintensnce operations in the Empire-Abo Pool by
the injection of residue gas produced by your gasoline plants from
the raw Empire--Abo casinghead gas.

Your attention is particularly invited to that paragrapn of
amended Rule 4 of the Project Rules (as contained in Order No.
R-4549-B) wherein "Available Residue Gas" is defined as being all
gas produced from the wunitized formation less plant shrinkage,
plant fuel, and lease fuel required for operation of the lease,
and to the next paragraph which provides that no raw gas nor
plant residue gas attributable to the project shall be soid or
otherwise disposed of by any means other than injection into the
unitized formaticn except during emergency situations of temporary
nature.

We recog.:ize that it will be difficult to determine that
volume of residue gas which can be attributed to the project after
deduction of shrinkage and plant fuel, particularly where gas from
other pools or projects is also going into the plant, but this
figure will be necessary to permit application of the project's
allowable formula.

We therefore request that Amoco, in preparing Sheet 1 of Form
C-111 for its Empire Abo Gasoline Plant, and Phillips, in preparing




Anoco Prodrction Company -2~ July 12, 1974
Fhillips Petrolecum Company

Sheet 1 of Form C-111 for its Artesia Gasoline Plant, f£ill out

an additional Sheet 1 of Form C-111 for casinghead gas from the
ARCO project area only, showing ARCO project gas taken, and making
your best estimate of plant fuel, shrinkage, manufactured products,
etc., which should be attributed to the ARCO project gas. Also

to be shown, of course, would be the volume of residue returned to
ARCO for injection.

Your cooperation in providing this information to the Commis-
sion will be greatly appreciated, as it is our belief that only
with this data available will we be able to help make this important
project a success.

Very truly yours,

A. L. PORTER, Jr.
Secretary-Director

ALP/DSN/dr
enclosures

cc: Atlantic Richfield Company
P. 0. Box 1610
Midland, Texas 79701

U. S. Geological Survey - Roswell
0il Conservation Commission - Artesia

i




OlIL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO 87501

July 11, 1974

Atlantic Richfield Company
P. 0. Box 1610
didland, Texas 79701

D

C

Attention: HMr. C. R, Legaott, Jr.

,.*____,.-_
%
3
’
.

A Ra: Fmergency Holling Fits
" Fmplre~abo Pool
rddy County, New lMexico
Contleman:
M
Refarence Is rade to vour latter dated June 18, 1974,

e
C

wherein you requested a permit to construct four nylon-

S g

) rainforcad neooprene lined emergency holling pilits at four
r2w tank batteries now under construction for the Fmpire
Abo Unit, Tmpire-Abo Pool, vEddy County, ¥ew Mexico.
vl Atlantic Richfie=ld CTonpany is heraby authonrized to con-
ir“/ struct and utilize the aforesaid pits as proposed subject to
¥ the following provisions:
I

1., 7The autconatic lease shun-down squismant and alarm

alert system on each battery shall bo installed
ﬁ;/7 . and maintained in good vorking orler to minimize
\V/ the possibility of tiie cmergency ovoerflow pits
\Y being nooded,
J 2. The nil ovarflow linos to the plts shall not be
zonnected until the nermanent pumps {P-2 on
Drawing %o, T-P-154) have haan installed and ave

operative.

3. The d4-inch line labeled “Future Inlet™ on Drawing
Yo. ©~-P-154 shall not ba connected without prior
approval from this office.

4. Xo deliberate flow of o0il into the pits shall e
narmitted.

.
et
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OIL CONSERVATION COMMISSION
P. O. BOX 2088
SANTA FE, NEW MEXICO 87501

Atlantic Richfield Company -2~ July 11, 1974

5. At any time an emergency situation occurs, causing
oil to overflow into an emergency holding pit, the
Artesia District Office of the Commission shall bs
immediately notified, All oil shall be removed
from the »it within 12 hours after the LACT resumes
pipe line shipments.

It is the Commission's belief that the systems as proposed, if
operated in accordance with the above provisions, are in the
interest of conservation and will prevent waste. Further, that
if proper attention and maintenance is given the systems, and
if immediate evacuation of the pits is made after use, that they
will be environmentally beneficial.

The Commission does reserve the right to rescind this approval
if it arpears that excossive or negligant use is being made of
the pits. !

Very truly yours,

A, L, PORTER, Jr.
Secretary-director

ALP/DSH/dr

cc: U. 8. Geological Survey - Roswell
" 01l Conservation Cormission - Artasia




AtlanticRichfieldCompany North American Producing Divisien
; b Post Office Box 2819
) Dallas. Texas 75221
Telephone 214 651 5151

June 18, 1974 %‘w[o«/ / :Z”"

L8z 863!

/7/ $)
Mr. D. S. Nutter, Chief Engineer ,
New Mexico 0il Conservation Commigsion
P. 0. Box 2088
Santa Fe, New Mexico 87501

Dear Sir:

Atlantic Richfield Company is requesting a permit to construct
four nylon reinforced neopiene lined emergency holding pits at
four new batteries now under construction for the Empire Abo

Unit located in the Empire Abo Field, Eddy County. New Mexico.

Three sets of drawings showing the details of the proposed lined
pits are attached (o this letter. These drawings are entitled
as follows:

Drawing No. Title
E-P-154 Lined Pit Layout and Piping
B-P-63, Sh. 8 of 14 Piping Outside Battery Limits, Btty. "H"
B-P-63, Sh. 1C of i4 Piping Outside Battery Limits, Btty. "J"
B-P-63, Sh. 11 of 14 Piping Cutside Battery Limits, Btty. "K"
B-P-63. Sh. 12 of 14 Piping Outside Battery Limits. Btty. "L"

Each lined pit will be kept empty to insure sufficient capacity for
emergency overflow from the three 1000 barrel oil tanks at each battery.
There is a high oil tank level lease shutdown control at each battery
to shut-in all wells producing into this battery, should the three
1000 barrel oil tanks fill to a predetermined high level. An alarm

is actuated before this fill-up occurs to alert the field operators
that a system malfunction, such as an LACT Unit failure, has occurred.
These o0il tanks arc also equipped with an overflow line to the pro-
posed lined pit so that in the event of a malfunction to the higb

oil tank level lease shutdown control, oil will flow to the lined

pit instead of overflowing into the battery dike, creating a serious
fire hazard, a safety hazard to the operating personnel and a major
clean-up job.

Y

-



Mr. p, §. Nutter
Page Two
June 18, 1974

As soon as the system maifunction has been corrected the emer-
gency lined holding pit will be emptied by pumping the con-
tained 0il back through the treating system and sold to the
pipe line through the LACT Unit.

All battery vessel drains are also connected to the lined pit.
This 0il will be recirculated through the heater treaters
using the pump permanently located at each lined pit. Any
basic sediment or non pipeline oil remaining in the lined

pit will be sold to a reclaiming company so that the 1lined

pit will be kept empty for emergency use when required.

The nylon reinforced neoprene liner wil) be purchased from

the Misco Supply Company, Wichita, Kansas. Atlantic Richfield
has used many of these liners in Kansas and Oklahoma with
success. This liner was recommended by the Atlantic Richfield
Research Center Chemical Engineering Section after tests were
made to determine its resistance to saturated hydrocarbon
fluids and chemical and acid wastes. Copies of Misco's
specifications for the nylon reinforced neoprene liner are
attached.

If any additional information or drawings are required by the
Commission, Atlantic Richfield will be pleased to furnish
them at your request.

Very truly yours,

-

C. R. Leédott,”r.

District Engineer, West Arca
P. 0. Box 1610

Midland, Texas 79701
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MISCO SUPPLY

CEER, SO (.00 ! MISCO INDUSTVIS «

FOAMERALY MOUNTAIN AON & SUPPLY COMPANY

SPECIFICATIONS FOR NYLON REINFORCED NEOPRENE

MN-21
Total weight, oz./sg.yd. 16.0
Gauge, inches .021°
Kind of coating Neovrene”
Coating distribution 50/50"
Base fabric: fiber Nylon -
weight, oz./sq.yd. 5.1 7
count 22 x 22 ¢
denier 840 7
Gradb teunsile, lbs./in. 450 x 375
Mullen burst, lbs./sq.in. 825
Hydrostatic, lbs./sq.in. 750
Tongue tear, lbs. 40 x 40
Adhesion of coating, lbs./in. 20
Low Texp. Res., 1/8 in. mandrel —4005 7
30°f1ame time, seconds 157
Abrasion Res., Taber, cycles 300? !
Abrasion Res., duPont Scrub, cycles 2500 7

A
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BEFORL THE OII. CONSERVATION COMMISSION
OF THE STATE OF NEW MIXICO

IN THLE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THFE PURPOSE OF CONSIDERING:

CASE NO. 4953
Order No. R-~4549

APPLICATION COF ATLANTIC RICHFIELD

COMPANY FOR A PRESSURE MAINTENANCE
PROJECT, EDDY COUNTY, NEW MEXICO.

ORDER OF THE COMMISEION

BY THE COMMISSION:

This cause came on for hearing at 9 a.m. on April 25, 1973,
at Santa Fe, New Mexico, before Examiner Richard L. Stamets.

NOW, on this 15th day of June, 1973, the Commission, a
quorum being present, having considered the testimony, the
record, and the racommendations of the Examiner, and being
fully advised in the premises,

FINDS :

(1) That due public notice having been given as required
by law, the Commission has jurisdiction of this cause and the
subject matter thereof.

(2) That the applicant, Atlantic Richfield Coupany. seeks
authority to institute a pressure maintenance project in the
Empire-Abo Pool in its Empire-Abo Unit Area, Eddy County, ilew
Mexico, by initially limiting reservoir voidage, and within
one year by reinjection of approximately 70 percent of the
produced gas, as plant residue gas, into the Abo formation
through eight wells in Section 36, Township 17 South, Range 27
East, Sections 3, 4, and 9, Township 18 South, Range 27 East,
and Sections 26, 31, 32, and 33, Township 17 South, Range 28
East.

(3) That the applicant further seeks the designation of
the project area and the promulgation of special rules and
regulations governing said project, including provision for
the assignment of special allowables to wells in the project
ara2a based on reservoir voidage factors, net gas-oil ratios,
the shutting in or curtailment of less efficient wells, and
allowablas credit for gas injection wells.

(4) That initially the project area should comprise only
the following described area:

e e 2
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Case Yo.

Order No.

(5)

(6)

4953
R-4549

EDDY COUNTY, NEW MEXICO

TOWNSHIP 17 SOUTH, RANGE 27 EAST, NMPM

Saction 34: S/2 SE/4

Section 36: S§/2

TOWNSHIP 17 SOUTH, RANGE 28 EAST, NMPM

Section 25: S/2 and S/2 N/2

Section 26: §8/2, S/2 NE/4, and SE/4 NW/4
Section 27: N/2 s/2, SE/4 SE/4, and Sw/4 SwW/4
Section 31: S8/2 and S§/2 N/2

Section 32: 8§/2, NE/4, §/2 NW/4, and NE/4 NW/4
Section 33: §/2, NE/4, S/2 NW/4, and NE/4 RW/4
Section 34: N/2, SW/4, and N/2 SE/

Section 35: N/2 and N/2 S/2

Section 36: N/2 NW/4 and SW/4 NW/4

TOWNSHIP 17 SOUTH, RANGE 29 EAST, NMPM

Section 29: S/2 NW/4 and N/2 SW/4

Section 30: Sw/4, S/2 N/2, and N/2 SE/4

TOWNSHIP 18

SOUTH, RANGE 27 EAST, NMPM

Secticn 1:

Section

Section
Section
Section
Section
Section
Section
Section
Section
Section

2:

TOWNSHIP 18

All

s/2, NE/4 NE/4, SW/4 NE/4, S/2 tW/4, and
NW/4 NW/4

All

SE/4, S/2 NE/4, S/2 SW/4, and NE/4 SwW/4
E/2 SE/4 and SE/4 RE/4
All

W/2 and NE/4

NW/4, W/2 NE/4, and NE/4 NE/4

N/2 NW/4 and SW/4 NW/4

N/2, SW/4, N/2 SE/4, and SW/4 SE/4

S/2 NE/4, NE/4 NE/4, SE/4 WW/4, NE/4 SW/4,
and N/2 SE/A4

SOUTH, RANGE 28 EAST, NMPM

Section
Section
Section

4.
5:
6:

N/2 NwW/4, SW/4d Nw/4d, and nNw/4 NE/4
NE/4 and N/2 NW/4

Nw/4, N/2 Sw/4, N/2 SE/4, SW/4 SE/4,
S/2 NE/4., and NE/4 NE/4

That the applicant has been a major operator in the
Empire-Abo Pocl and that with a majority of the other operators
in said pool has conducted extensive reservoir evaluations and
studies in and of said pool.

e AT i e

T R IO S A ST A o S gy TN AR R 9 St 5 b s

A ey

That said evaluations and studies show that the Empire—é

Abo Pool will be more efficiently produced through the curtail- :
ment of production frcm high gas-oll ratio wells or by reinjection

of plant residue gas or both, and operation of the pool on a net

reservoir voldage basis.
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Case No. 4353
Order No. R-4549

{7) That said evaluations and studies show that preduction
from the project area as described in Finding (4) of this order
should be limited to the average reservoir voidage for the
project area for the calendar year 1972 or 306,000 barrels of
oll per day, whichever is less, except that after reinjection
of approximately 70 percent of the produced gas has been achieved,

! the production from sajid project area should be limited to the

; duced gas prior to achievement of the full 70 percent reinjec-

of the ARCO Empire~Abo Unit Pressure Maintenance Project should

average reservolr voidage for the calendar year 1972 or 40,192
barrels of oil per day, whichever is less.

(8) That to provide incentive for the reinjectionn of pro-

tion planned, production in excess of the aforementioned 30,000
barrelis per day should be permitted within the project area.
Said excess production should be computed in accordance with
the following formula and should be limited to 10,192 barrels

per day:

A Nt e s

Additional All~wable in - 97.07 2 MCF gas inj. previous month x 10 2
Excess of 30,000 BOPD ' MCF gas prod. previous month

+ [ MCF gas inj. previous month x 10
MCF gas prod. previcus month

(9) That the aforesaid pressure imaintenance project,
designated the ARCO Empire-Abo Unit Pressure Maintenance Project,
and comprising the above-described area, is in the interest of
congervation and should result in the recovery of approximately
thirty million barrels of additional oil from said reservoir.

(10) That an administrative procedure should be established
whereby said project area may be contracted or expanded for good
cause shown and whereby additional injection wells and producing ,
wells at orthodox and unorthodox locations in the project area :
may ba approved without the necessity of notice and hearing. .

(11) That special rules and regulations for the operation

be promulgated and, for operational convenilence, such rules :
should provide certain flexibility in authorizing the production

of the project allowable from any well or wells in the project

area in any proportion, provided that no well in the project area
which directly or diagonally offsets a well not committed to

said unit producing from the same common source of supply should

be allowed to produce more than two top unit allowables for the
Empire~Abo Pool.

(12) That approval of the application for a pressure
maintenance project and the propor.d special rules therefore
is in the interest of sound conservation practices and will not
cause waste or harm correlative rights.
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iCase No. 4953

Order No. R-4549

IT IS THEREFORE ORDERLD:

(1) That the applicant, Atlantic Richfield Company, is
hereby authorized to institute a pressure maintenance project
in the Emgpilre-AbLo Pool in its Empire-Abo Unit Area, Eddy County,
New Mexico, to be designated the ARCO Empire-Abo Unit Pressure
Maintenance Project, ianitially by the shutting in or curtailment
of production from less efficient wells within the project and
within 12 months after the effective date of this order by the
reinjection of approximately 70 percent of the produced gas,
as plant residue gas, into the Abo formation, through the follow-
ing described wells:

WELL
OPERATOR LEASE NAME NO. SECTION LOCATION
Ameco Malco "H" Federal 2 3 H
Amoco Windfuhr Federal 4 4 J
Exxon Chalk Bluff Draw 4 9 C

Unit *an"
All in Township 18 South, Range 27 Rast, NMPM,

M. Yates II1 Dooliey Abo State 2 36 J
In Township 17 South, Range 27 East, NMPM.

Hondo State "A" 21 26 K
{ Amoco State "BM" 1l 31 K
Amoco State "BV" 1 32 F
Arco M. Yates B (ARC) 8 33 G

All in Township 17 South, Range 28 East, NMPM.

(2) That the injection should be through 2 3/8-inch

internally coated tubing installed in a packer set within 100 feet§

of the uppermost perforations, and that the casing-tubing annulus
should be fitted with a pressure gauge in order to determine
leakage in the casing, tubing, or packer.

(3) That Special Rules and Regulations governing the

operation of the ARCO Empire-Abo Unit Pressure Maintenance Project,;

Eddy County, New Mexico, are hereby promulgated as follows:

SPECIAL RULES AND REGULATIONS
FOR THE
EMPIRE-ABO PRESSURE MAINTENANCE PROJECT

RULE 1. The project area of the ARCO Empire-Abo Unit
Pressure Malntenance Project, hereinafter referred to as the

_Project, shall comprise the area described as follows:

T
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TOWNSHIP 17 SOUTH,

EDDY COUNTY, NEW MEXICO

RANGE 27 EAST, NMPM

Section 34: S/2 SE/4

Section 36: S/2

TOWNSHIP 17 SOUTH, RANGE 28 EAST, NMPM

Section 2%: 5/2 and S/2 N/z

Section 26: S8/2, S/2 NE/4, and SE/4 NW/4

Section 27: /2 S8/2, SE/4 SE/4, and SW/4 SW/4

Section 31: §/2 and S§/2 N/2

Section 32: S/2, NE/4, S/2 NW/4, and NE/4 NW/4

Section 33: S/2, NE/4, S/2 NW/4, and NE/4 NW/4

Section 34: N/2, SW/4, and N/2 SE/4

Section 35: N/2 and K/2 S/2

Section 36: N/2 NW/4 and SW/4 NW/4

TOWNSHIP 17 SOUTH, RANGE 29 EAST, NMQ§

Section 29: S/2 WW/4 and N/2 SW/4

Section 30: swW/4, s8/2 ®/2, and N/2 SE/4

TOWNSHIP 18 SOUTH, RANGE 27 EAST, NMPM

Section 1: All

Section 2: S/2, NE/4 NE/4, SW/4 NE/4, S/2 Nw/4, and
NV/4 NW/4

Section 3: All

Section 4: SE/4, S/2 NE/4, S/2 SW/4, and NE/4 SW/4

Section 8: E/f2 SE/4 and SE/4 NE/4

Section 9: All

Section 10: W/2 and NE/4

Section 11: NW/4, W/2 NE/4, and NE/4 NE/4

Section 15: N/2 NW/4 and SW/4 NW/4

Section 16: N/2, SW/4, N/2 SE/4, and SW/4 SE/4

Section 17: S/2 WE/4, NE/4 NE/4, SE/4 NW/4, NE/4 SwW/4,

TOWNSHIP 18

and N/2 SE/4

SOUTH, RANGE 28 EAST, NMPM

TSP et e

P

Section 4: N/2 WW/4, SW/4 NW/4, and NW/4 NF/4
Section 5: NE/4 and N/2 NW/4
Section 6: NW/4, N/2 SWw/4, N/2 SE/4, sw/4 SE/4,
§/2 NE/4, and NE/4 NE/4
RULE 2. The allowable for the Project shall be the sum

of the allowables of the several wells within the project area,
including those wells which are shut in, curtailled, or used as
injection wells. Allowables for all wells shall be determined
in a manner hereinafter prescribed.

RULE 3. That the maximum daily project allowable shall
be an amount of oil which will result in reservoir voidage no
greater than the average daily reservoir voicdage in the project
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farea for the calendar year 1972 or 30,000 barrels of oil per day,
§§whichever is less, except that after relnjectlon cf approximately
i 70 percent of the produced gas has been achieved the maximum
‘daily project allowable shall be an amount of 0il which will

i result in reservoir voldage no greater than the average daily

jpbarrels of oil per day, wnhichever is less.

RULE 4. That after gas reinjection has commenced but
before the full 70 percent rcinjection has been achieved, allow-
able in addition to the above-described 30,000 barrels per day
may be assigned to the proiect area, nrnviﬁaﬂ that said allowable
shall be lased on gas produced and injected in the project area
and shall be computed in accordance with Rule 10 below and the

following formula and shall not exceed 10,192 barrels of oil per
day:

Additional Allowable in MCF gas in}. previous mouth x 10\
Excess of 30,000 Bop; = 97.07 | 2 MCF gas prod. previous month

MCF gas inj. previous month x 10
MCF gas prod. previous month

RULE 5. That all calculations of reserveoir voidage shall
be in accordance with the formula set out in Attachment "A* to

this order utilizing the Table of Fluid Properties set out in
Attachment "B" of this order.

RULE 6. Allowable credit for injection wells may bea
transferred to producing wells within the project area, as may
the allowable credit for producing wells which, in the interest
of more efficient operation of the Project, are shut in or
Furtailed because of high gas-0il ratio or are shut in i" any
of the fcllowing reasons: Pressure regulatlon, contro =pattern
or sweep efficiencies, or to observe changes in pressur&wor

changes in characteristics of reservoir liquids or progress of
sweep.

RULE 7. The allowable credit assigned to any wely which is
hut in or which is curtailed in accordance with the prc¢isions of
ule 6 which allowable credit is to be transferred to any well or
ells in the proiect area for production, shall in no event be
reater than its ability to produce during the test prescribed
Y Rule 9 below or greater than the current top unit allowable
or the pool during the month of transfer, whichever is less.

ell on a 4C-acre proration unit shall be top unit allowable

f RULE 8. The allowable credit assigned to any injection
tor the Empire~-Abo Pool.

iireservolr voidage for the project area for the year 1972 or 40,192 ¢

i
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RULE 9. The allowable credit assigned to any well which
‘is shut in or curtailed in accordance with Rule 6, shall be
'determined by a 2i-hour test at a stabiliized rate of production,
twhich shall be the final 24-hour period of a 72-hour test through-
{iout which the well should be produced in the same manner and at

;‘a constant rate. The daily tolerance limitation set forth in
{Ccrmission Rule 502 T {a) and the limiting gas-cil rat

ic
bkt L 2 b Al b o ule - e e

1(2,000 to 1) for the pool shall be waived during suzh tests.
‘The project operatcr shall notify all operators offsetting the
wel] as well as the Commission, of the exact time such tasts
;are to be conducted. Testz may be witnessed by representatives
of the offsetting coperators and the Commission, if they so desire.
L RULE 10. The allowable credit for residue gas injection
shall be calculated in accordance with the appropriate fluid
properties current in the reservoir (as determined in accordance
with Attachment "B" to this Order) and shall be shown on the
Pressure Maintenance Project Operator's #onthly Report.
Y
: RULE 11. The basic allowable assigned to each producing
well In the Project shall be equal to the well's ability to
produce or to top unit allowable for the pool, whichever is less.
ells capable of producing more than top unit allowable may also
receive transfer allowable, provided however, that no producing
ell in the project area which directly or diagonally offseta a
ell not committed to the unit preducing from the same common
ource of supply shall receive an allowable or produce in excess
bf two times top unit allowable for the pool.

RULE 12. Each month the project operator shall submit to
Fhe Cormission a Pressure Maintenance Project Operator's Report,

bn a form prescribed by the Commission, outlining thereon the
Hata required, and requesting allowables for each of the several
vells in the Project as wwell as the total project allowable.

he aforesaid Pressure Maintenance Project Operator's Report
hall be filed in lieu of Form C-120 for the Project.

i

¥

RULE 13. The Commission shall, upon review of the report
nd after any adjustments deemed necessary, calculate the
&ilowable for each well in the Project for the next succeeding
%onth in accordance with these rules. The sum of the allowables

o calculated shall be assigned to the Project and may be pro-
ﬁuced from the wells in the Project in anv proportion except
that no well in the Project which directly or diagonally offsets
¢ well not committed to the unit preducing from the same common

ource of supply shall produce in excess of two times top unit
{ ?llowable for the pool.

_ ‘ RULE 14. The Secretary-Director of the Cormission is
b hereby authorized to approve such additicnal producing wells
and injection wells at orthodox and unorthodox locations within
e boundaries of the ARCO Empire-~Abo Unit Area as may be necessary
io complete an efficient production and inijection pattern, provided :

N A . v
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[

isaid wells ara drilled no closer than 660 feet to the outer
{boundary of said unit nor closer than 10 feet to any guarter-

iquarter section or subdivision inner boundary and provided

ithat no well shall be approved for gas injection when such well

518 located closer than 1650 feet to a tract which is not committed

to the unit and on which is located a well producing from the
same common source of supply. To obtain such approval, the

projcct cperater shall file proper aoplication with the ("nmmincx-lnné

aaaaa =R - )

which application, if it seeks authorlzatlon to convert additional
wells to injection or to drill additional production or injection

wells shall include the following:

{1) A p.at identifying the lands committed to the
unit agreement and those lands not committed to said agreement,
and showing the location of the proposed well, all wells within

. the unit area, and offset operators.

(2) A schematic drawing of the proposed well which
fully describes the casing, tubing, perforated interval, and
depth.

{3) A letter stating that all offset operators to the
proposed well have been furnished a complete copy of the appli-
cation and the date of notification.

The Secretary-birector may approve the proposed well if,
within 20 days after receiving the application, no objection
to the proposal is received. The Secretary-Director may grant
irmmediate approval, provided waivers of objection are received
from all offset operators.

RULE 15. Expansion or contractions of the project area may
be approved by the Secre“ary-Director of the Commission adminis-
tratively when good cause is shown therefor. _

(4) That jurisdiction of this cause is retained for the

i
§
i
Q

[P PR

P Ay R A i b 0

entry of such further orders as the Commission may deem necessary.;

DONE at Santa Fe, New Mexico, on the day and year herein-
above designated.
STATE OF NEW MEXICO
OIL ?/giERVATION COMMISSION

75‘”/4/'—%“*-4

‘R _TRUJILLO, Chairman

A L. PORTER, Jr., Memjfer & Secretary

¢
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Resexrvoir Voidage

EMPIRE Akl UNIT

Formula:

Whera:
Vevdb =
n._ -
L1v)

Bo -
Bon =
R‘ -
Bg -
Qp =
Qe =
Bq -

(1), (2), (3):

dr/

Equation 1: Vegp = Qo | By + (an - Ry} Bg| + (pr - QualBy

Reservoir voidage, bbls. per day

041 production xaie, Sctock tank bbls. per day

011 formation volume factor (1), reservoir
.volumetric bbls/stock tank bbl.
Net producing gas-oil ratio, MCF/S.T.B.O.

Rpn = Rp(1.0 - 51
GP
Where: R, = producing gus~cil ratio, MCF/BO
Gy = daily volume of gas injected, MCF/Day
Gp = daily volume of gas produced, MCZ:/Day

Solution gas-oil ratio(2), MCF/STBO
Gas formation volume factor(3), RYB/MCF
Water production rate, S.T.B.W./Day

Aquifer water influx rate, S.T.B.W./Day, determined
from reservoir numeric model runs to be 135G BWPD

Water formation volume factor, RVBW/STBW, use 1.0

These values calculuted from Table of Fluid Properties,

Attachment "'BY,

ATTACHMENT "AY
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EMPIRE ABO UNIT ARFA

Table of Fluid Properties (P Bage = 15,025 Pbp = 2231)

Tres. = 109°P (5650 R) {

sl

BO Bg Rs

Pr(PSIA) {RVBO/STBO) RVB/MCF (MCF/BBL) z

15,025 1.000 194.696 0 1.0

100 1.125 28.229 .180 +965
200 1,163 13.749 235 ,940
300 1.193 8.970 «290 .920
400 1.218 6.692 <345 »915
500 1.244 5.236 + 395 .895
600 1.263 4.276 445 .877
700 1.285 3.644 495 .872
800 1.304 3.108 . 540 .850
900 1.325 2.746 .585 .845
1000 1.344 2.437 .625 .833
1100 1.364 2.178 675 «819
1200 1.384 1.962 725 .805
1300 1.404 1.790 775 795
1400 1.425 1.649 .825 789
1500 1.445 1.516 .875 777
1600 1.465 1.404 .925 .768
1700 1.485 1,304 <975 <758

1! 180G 1.505 1.220 1.025 .75k

1900 1.525 1.147 1.075 745
2000 1.548 1.053 1.125 . 720
2100 1.573 1,000 1.175 .718 ;
2200 1.597 .953 1.225 717
2231 1.606 -939 1.250 .716
P, = Reservoir average pressure at datum -2254' subses, 1bs/in? sbsoiute.
By = 0il formation volume factor, reservoir volumetric bbla/stock tank bbl.
B8 = Gas formation volume factor, reservoir volumstric bbls/thousand std. cu.

ft. :

Ry = Solution Gas/0il Ratio, Thousand std. cu. ft/stock tank bbls. oil. i

Z = Gas Compressibility Factor.

ATTACEMENT "B"

A v+
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BEFORE THE OIL CONSERVATION COMMISSION

STATE OF NEW MEXICQ

APPLICATION OF ATLANTIC RICHFIELD
COMPANY FOR APPROVAL OF A PRESSURE
MATINTENANCE PROJECT FOR THE EMPIRE ABO
POOL TO BE EMBRACED WITHIN THE EMPIRE
ABO UNIT AREA CONSISTING OF 11,339.15
ACRES 1IN TOWNSHIPS 17 AND 18 SOUTH,
RANGES 27, 28 AND 29 EAST, EDDY COUNTY,
NEW MEXTCO, INCLUDING EIGHT GAS INJEC-
TION WELLS AND FOR APPROVAL OF SPECIAL
POOL RULES INCLUDING A PRUIECT ALLOWABLE

0il Conservation Commission
Box 2088
Santa Fe, New Mexico 87501

Comes Atlantic Richfield Company, acting by and through the
undersigned attorneys, and hereby mnakes application for approval
£ a pressure maintenance project for the Empire Abo Pool to be
embraced within the Empire Abo Unit Arcva consisting of 11,339.15
acres in Townships 17 and 18 South, Ranges 27, 28 and 29 East, Eddy
County, New Mexico, including eight injection wells and for the
approval of special pool rules including a project allowable, and
in support thereof respectfully shows:

1. That there is filed herewith a plat showing the location
cf the proposed injection wells and the location of all other wells
within a radius of 2 miles from the proposed injection wells and the
formation from which said wells are producing or have produced. The
plat also shows the boundaries of the proposed unit area and shows
the owners of the 0il and gas leases within an area of 2 miles of the
proposed unit area.

2. As indicated by Exhibit "A" filed herewith, there are 8
proposed injection wells. All of the injection wells consist of
presently producing wells to be converted to injection wells. All
of said wells will be completed in such a way as to provide for the
injection of gas into the gas zone of the Empire Abo Pool which includes
the Abo formation. There are filed herewith logs of all the wells.
There are also filed herewith diagrammatic sketches of all the proposed
injection wells, showing all casing strings, including diameters and




sctting depths, quantities uscd and tops of cement, perforated or
open hole intervals, tubing strings, including dldmeteru and setting
depths, and types and location of packers to be used.

3. The proposed pressure maintenance project is within the
boundarics of the proposed Unit Agrecement for the Empire Abo Unit
Area and application has been filed for approval of the unit agrce-
ment by the Commission.

4. It is proposed to inject gas for increased recovery purposes
into the Empire Abo Pool which includes the Abo formation only. The
unit agreement identifies the top of the formation at 5325 feet on
the Welex Radioactivity Log dated December 21, 1958 for the Amoco
Production Company's State of New Mexico "AU" Well No. 1 lccated 1980
feet from the south line and 1830 feet from the west line of Section

2, Township 18 South, Range 27 East and the bottom of the formation
at 6533 feet on the log.

5. That applicant proposes to inject Abo recsidue gas from the
Amoco Empire Gasoline Plant and the Phillips Artesia Gasoline Plant
and that it is anticipated that approximately 37,000 MCF per day will
be injected after all wells which are to be converted to injection
wells have been converted. Maximum wellhead injection pressiure is
to be approximately 2,000 psig.

6. That applicant also desires a project allowable to be
approved, in accordance with Rule 701 of the Commission rules.

7. Applicant also submits an Initial Plen of Operation as pro-
vided by Paragraph 11 of the Unit Agreement, said Plan of Operation
to include details of special field rules requested.

8. That the special pool rules to be adopted include a project
allowable as well as provision for the administrative aponroval of the
conversion of additional wells for injection purposes.

9. In the opinion of applicant, said pressure maintenance pro-
ject will be in the interest of conservation, prevention of waste, the
protection of correlative rights and will tend to promote the greatest
ultimate recovery of oil and gas from that portion of the Empire Abo
Pool covered by the project.

10. Applicant requests that this matter be set down for hearing
at the examiner's hearing to be held on April 25, 1873.

Respectfully submitted,

ATLANESE RICHFIELD 56M§3N

\_J/—._,.,..N“vv} VLTS \.AM\

Membe% of the Firm of
HINKLE. BONDURANT, COX & EATON
Attorneys for Applicant




HUMBLE OIL AND REFINING COMPANY

Chalk Eluff Draw Unit A Well No. 4
$90' FNL & 2310'FWL SEC.9, T-19-5 R-27-€

EDDY COUNTY, NEW MEXICO

GAMMA RAY ~ NEUTRON

-1538
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Abo Shale

Reef Top =

Reef Bose

AMOCO PRODUCTION COMPANY
Malco "r" Federal Well No. 2
1980l FNL 8 GGO.FEL 3[C.3,T'|8'$.R'27-E

EDDY COUNTY, NEW MEXICO
GAMMA RAY — NEUTRON

ab
\}'ﬁ a
}‘l

{1600

-1800

~-2120

T e R

.m .‘._.A_.~-T-—‘——~-—-- - —




9] (1]
o © o
O
= & N
1 | !
L o o e e g e T TR ! d
i i | | i i | <m ¥ .M.
ql.ﬂu_ T.T I ; -4_ T
Al L L -1 .
. i A ]
t t
" 0.5 :._ ..:_. 74
~N z ,..44:_.‘1 _ . £
: o . , }
= [+ .LT ] UL | i i '®
N v oo e ; T !
~.l o 2 ” * ‘ * ¥+
—_— O - W | . i . i .I.l_,
= N _.“. x z N el :J.;.\' ,..L PR _.v_./\_ !
- < Mv_. e _ H IPTAE IS e 0 I T w T
RS ARANE ANIRIRRDR! REEREELSNNk
oo e NRSRER T ANELRERANIN
MA.&NA b, ; T
- - L3 28 I 4 .;“ ~
> - X HEERNEIINEEN R Ul _
Qo = e 1 - e ik~
~ [l i 4 | ' ol ' m 1oy L
z¥e 3¢ TTEATT VAN AY T
B 00 RERERSSRANN ! T ;
. 0 © m
h o 4300 3000 3900 700 5300 1400
< D o @
= e 24 -
S w W N [ - , u | | | NN SR
ot o m aF | EEERR R AL
Q o« ~ - t rt : IANE SRR
- g ; +—1 Ji T R ol + _ +1 HEEY N
o 5 i ! \ E T _,c m ik
[Te] A o -~ K 1T~ - I
L ) ALy RER : i EREN \ _ BN i
@ T WAL ! { e il r:& TRAINE @TI&..— N T ARERAE - 1 D~)v.&.\lnf_.4l.
.1<nju%r‘w> LEER'S TSIV AR L A \ NWTR NN AR I AEIREHLRE N AL I f s SN NAC VARE bt
WO Y, L SIYN A N YN DU TR R INgA IR EECLS_ AT
. I nluvlL WM : Y il i 4_ F { M qq d N
‘ [ [ I i 1 [ [ i ' ' .

Reef Top

L
o
=
w
o]
o
<

Reef Base




(2] _% uw
t~
® Q 0
-_— N V]
i ] ]
T T TITH ANEEERERE e
L ! ! { } { ! ~_ i
HE ! | JML LK
: _ A_f _ ., .{«:
J.. . g L] 4 AT i1 i ) . : Nk . P
m b 1t m;‘. UK x.:v_ ?ﬁ‘._ mﬁ;-..h_wl . * + LA ~ i ,ﬂlx. ék_ .'_ ”‘Tn
> - i A NI TAEE T AL TN i x RIRCHIN AR
= - um H m [ X 14 _wTP.—,_ 4
A Q.v | : » .A.|.| [ 4M. N
a &3 ASRNERE ] inlip BT S BN
= R M BERE i ) Ly i s o
e = agy ] = t
SgniE gussENEn 1 i i 50 ERERRERN SN/
QO = = ! ; | ; i I aal AN SREE 5 N
M.o w.nnv e i ; ; ‘ i1 , | bl . I
= ¥ o b ——+ + : et o - — b Hby S
ONKFM_N — -t pts et _M SERE + Jl,:m t “ <Fr P
- w T o ettt + : 4 t o t 4 ¢ + : Al = SRR SRS - -
- m N - a8 BEEAE ! p__ . 1_ R ﬁll__.if. iy | ; ; B EeEN riﬁ.?LLvV?\L .&..ﬂk
& nlo_ - ! ol } IR J ; { ! : M\r . M MH. ! P ,.r . -l
23 L3¢ EENANAREARRARERNR BEEREANEEREEN) S _ 2N EEEN S T
%M. wm T SERERENERES T i 1T T _ T KR - AR
~ O 3
m MB w > M ' neo a0 300 sesc eeo seto e ) [+ ooy w4
o N O L
o
Olal&—t — »h.—« — ——e et 1 L AI1M..
- 254 REN RN | RN IS
J | ! t
W.H - o i i AREY ' \ _ TI_ ] _nr w _,% .
IR Ll LM LM, b 4 | J3¢
['e} w > b i o ¥ T
© U LV BNAASY 1R A i ..Tﬁﬂm WERL Y NENREIRERA ) el i ke
¥ TRy (O TSR SMAAIG! i IS N e BN LA mH SRR h
- Y-
J ; [T NI Qi E8 KB NIN AR UNEA B
i 1 i ! Uit ¥ 1y
Ll RS 1 | 1 I 1 [ I8P

Reef Top
Raef Bosef

o

o
£
w

o
0
<




-1976
=-2128

T B : I IR LA SR ) i t o i H HI { P
RN NN ﬂjﬂf Cpp b _.;ﬁ.i i | o _“ N __
T e D L G R
ERERE Y8 ja EEREERREEN ARENEARES) i | u;.:.+s,. A
] _q Uil nbi :/,f_ ] r T w

N T

1
e T
S ay— : 4
—— } -
—
S+
)——-v;:_‘ S
[ _.zg»:._ ”
——
p—
0—%\—4 ————
- =T
_1__‘~..g_r_. P
e
)
Cel
]

- o e e

i
T p—pe
T —t
+ J
<=
i i |
P enrmlh
Ll
1
g N
12
.
TR L
bl &
o
R
! L=y
e~
! e 4
. 1 T A i .
N =
: g
; YT
g Tt
T \g
b el e o
Y e |
b
T ——
P
+
— ]
-l
r— =
Byl
rL5'="‘"‘"‘
e — ——
44
MR IR
H
23l
-
] e -
> +
P
————t L L

z Ay )
g L VR Wh
Syt R s R TP R
RN V0 T S A O S ; 4 e - - At I BRI -
- M ww f_,TLT tiT L g L{ﬂ% L LA T ﬁ ﬁ _ AP H__; _ JN; i
Cxu¥] AR nanAnAE | AESRNEN sk o RISENE VARSI LRI AR
R, SRSSSRENERENRNAENES - ] Bl ERNERRE AR
WWW WM _M,ﬁ_TTM% EERRENS ! 44 lﬁ.MLT-.I I : INERRN m,.; ﬁ
= @ RN EED . I I A L B ; 0 5 % R O U U Y e
S 2s TR T SENSRRRERRARRRERRN s
ms CW P [ | | ‘ | _
e, " 58 g g g § § i g
. Qo0 H 1 2
~— (]
O o w
QO -
oW
=
<

y L/ FRYiA0 1 AR AR R AT (AN _ ! T
. —t 4 ifs - m,_Tv} e — -4 —A_ g\ + T
“.r:. ? iﬁ-wt_ Bl b; i =
] f I | wu
t

2280' FNL 8 978'FEL SEC.32, T-17-S,R-28E

L
£ S .
-

L

L

e o -

|
b=

PR
g

¢
cofo—te p—

—
g S
mE
]

——l o 2
N 7 «
4§+
_,,+_I_.I
e b

S

o b

=i

————

P—i—t
T

e
i
_9
.__;,-;
~ i
=
t:::;

i
=

N

Abo Shale
Reef Top
Reef Base




ATLANTIC RICHFIELD COMPANY

M. Yates "8"(ARC) Well No.8

980" FNL & 2i30'FEL SEC.33,T-17-S,R-28-E

EDDY COUNTY,NEW MEXICO

GAMMA RAY — ISOTRON

~2144
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HUMBLE OIL AND REFINING COMPANY
Chalk Bluff Drave Unit A Well No. 4
990  FNL & 23/0'FWL SEC.9, T-i8-S,R- 27-E
EDDY COUNTY, NEW MEXICO
INNECTION WELL DIAGRAM

—~— M]—— 2 238" 0D TUBING
{internally Coated)

8 E/B" OD casing set @
149! w/700 sx. cmt, —_—
® @ surface (calcuiaZted)

|
#
| A'i&

Permanent packer @

1
Zz Z ———— approx.5300' (proposed)

Proposed
{_perfs. } 5330~5430!

4 1/2" OD casing set @
5610' w/350 sx. cnmt, -
® @ 4130' (calculated)

Cﬁrrent
perfs.

00000

53565=55641

EXHIBIT NO.




AMOCO PRODUCTION COMPANY
R.H. Windfohr Wsll No. 4
1I582"' FSL & {645  FEL SEC.4,T-18-$,R-27-E
EDOY COUNTY ,NEW MEXICO
INJECTION WELL DIAGRAM

——~—[Xl=—3 2¥8" 00 TUBING
(internaily Coated)

8 2/8“ OD casing set @ —_— !
1476 w/700 sx, cnmt.
® @ surface (calculated)

Permanent packer @
Z x X approx. 5400' (proposed)

" Proposed}
YA st et e Froeasst sussessas:
® @ 2750' (calculated)

S Current
[§} { perfs } 551055781

v ssssin PBTD 5593"

EXHIBIT NO.




AMOCO PROPUCTlON COMPANY
Malco "H" Federal Well No. 2
1980"' FNL 8 660 FEL SEC.3,T-18-G,R-27-E
EDDY COUNTY, NEW MEXICO
INJECT!ON WELL DIAGRAM

——— [X|-—2 2¥8" oD TUBING
(Internaliy Coated)

8 5/8" 8D casing cmt,
@ 997' w/700 sx.
(emt. circuvlated)

—g

approx. 5350' (proposed)

]
?X Permanent packer @

5 1/2" OD casing set @ iProposed}

6123' w/350 sx. ent. - perfs. 5400-5500'
E @ 4400' (Temp. Survey) '
B {Current
: perss. 5650-5670 1
s PBTD 6ogo!
EXHIBIT NO.




AARTIN YATES NI
Dooley Starte ABO No. 2

1650" FSL B 1650 FEL SFC.36,T-17-S,R-27-E

~

8 5/8™ OD casing cmt. @
g950' w/400 sx. cnmt.
® @ surface (calculated)

5 1/2" OD casing cmt. @
5970' w/650 sx,
_® @ 2227' (calculated)

EDODY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

}_
PRTIRN

e e, aua S Y

peme—
‘OOOOO'

23/8" OD TUBING
(Internally Coated)

Permanent pecker @
approx. 5700' (proposed)

Proposed
perfs. 5740=58501
Current 5749-5766"
perf{s. 5776-5781"
5788-5793

PBTD 5929!

EXHIBIT NO.




AMOCO PRODUCTION COMPANY
State "BM" Well No. |
1650' FSL 8 2387 'FWL SEC.3I, T-17-$,R-28-€

EDDY CUOUNTY, NEW MEXICC
INJECTION WELL DIAGRAM

. DJ— 2 238" SO TUBING
. (internolly Coated)

s o

8 5/8" OD casing set @
i275' w/650 sx. cmt. —_—
® @ surface (calculated)

Permanent packer @
approx. 5750!' (proposed)

4 1/2" OD casing set @ {Proposed}

6046 w/750 8x. emt. perfs,
T @ 2750' (calculated)

5500-5500

s Current l
[] { perfs, 5998-60321

4 A ——— PBID 6040

EXHIBIT NO.




AMOCO PRODUCTION COMPANY
State "8v" well No. |
2280'FNL & 978' FEL SEC.32, T7-17-5,R-28-E

EDDY COUNTY,NEW MEXICO
INJECTION WELL DIAGRAM

—— XJ—— ] 23/8" OD TUBING
(Internolly Coated)

l
l

8 §/8" OD caning set @
990' w/500 sx. cmt, —_—

® @ surface (calculated)

Permanent packer @

f
E;? E; . approx, 5750!'! (proposed)

5 l/é" OD casing set @
6012' w/850 sx, cmt. _
£ @ .110' (calculated)

Proposed
i perfs, } 5830-5880"

iCurrent
perfs. 5880-59201

| fr—
{ OOOOO‘

PBTD 5033!

EXRIBIT NO.




ATLANTIC RICHFIELD COMPANY
M. Yates "B"(ARC) Well No.8
1980' FNL 8 2130'FEL SEC.33,T-17-5,R-28-€
EDDY COUNTY NEW M:zXivO
INJECTION WELL DIAGRAM

T 4 [y 23/8" OD TUBING
{interncily Cooted)

1

8 5/8" OD casing cnt. @
1000' w/650 sx, _—
(cmt. circulated)

y

Permanent packer @

i
i
l
|

EZ EZ ______ approx, 5775' (proposed)
Proposed}
4 1/2" OD casing set @ { perfs. 5825-5025"

6175' w/800 sx. cmt.
? @ 3200' (Temp. Survey)

EXHIBIT NO.




y—

HONDO OIL AND GAS COMPANY
(ATLANTIC RICHFIELD COMPANY)

State ‘A" Well No. 2!
1650' FSL B8 1980'FWL SEC.26,T7-17-S,R-28-E
EDDY COUNTY, NEW MEXICO
INJECTION WELL DIAGRAM

——DJ=—3 238" OD TUBING
(Internolly Coated)

8 5/8" OD casing cnt. @
720' w/375 sx. ———
(cht. circulated)

Permanent packer @
Z approx. 5950° (proposed)

}
|
é

i

5 1/2" OD casing cmt., @ : {Proposed}
6310' w/720 sx. perfs,
(cmt., circulated)

€0°0-6170"

S i Current
[] perfs., ] 6196-6224 1
Aosssswia PBTD 62801
EXHIBIT NO.

-



AtlantiRichfieldCompany

Norlh American Prod‘ucing Division
Permian Dictrint

Post Cllice Box 1610

Midland, Texas 79701

Telephone 915 682 8631

March 28, 1973

United States Department
of the Interior

Geological Survey

P. O. Draver 1357

Rosuwell, New Mexico 88201

V. 0. Frederick (6)

*
o A o
{

ad Gas Supervisor

-4

Attention: Mr
0i

e

te
(O]

State of New Mexico

Mr, Alex J. Armijo
Commissioner of Public Lands
P. 0. Box 1148

Santa ¥Fe, New Mexico

Attention: Mr. Ray D. Graham, Director (3)

0il and Gag Department

stote of Now Moniczce
0Oil Conservation Commission
P. O. Box 2088

Santa Fe, New Mexico

Attention: Mr. A. L. Porter, Jr. (3)
Secretary Director _

Working Interest Owners
Empire Abo Unit
(see attached address list)

Re: Initial Plan of Operation
Empire Abo Unit
Eddy County, New Mexico

Gentlemen:
In compliance with Section 11 of the Unit

Agreement, Empire Abo Unit, Eddy County,
.New Mexico. Atlantic Richfield Company. as

PANN

AV




United States Department
of the Interior

Page 2

March 28, 1973

Unit Operator on behalf of itself and the
other participating working interest owners,
hereby submits for your approval a Plan of
Operation to cover the period beginning with
the effective date of the Unit Agreement and
extending through the remainder of calendar
year 1973.
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ALIC OAMTT

ot AN EF

AT

/

ATLANTIC RICHFIZLD COMPANY

PEL AT N

P
<

M. Yates "8"(ARC) Weil No.8

1980' FNL & 2130'FEL SEC.33,T-17-5,R-28-E

3

CKHIE T

EODY COUNTY,NEW MEXICO

GAMMA RAY — ISOTRON

-2144

Reef Base



ATLANTIC RICHFIELD COMPANY FHPUE ABC UNIT
M. Yetes "B"(ARC) Well No.8 FLar o cperATien
1960' FNL & 2130'FEL SEC.33,7-17-S,R-28-E CEXHirs? 7 9/
EDDY COUNTY,NEW MEXICO
INJECTION wELL DIAGRAM

——— D{——— 4  2¥8" OD TUBING
(internatlly Cooted)

8 5/8" OD casing cnt. @
1000¢ w/650 sx., _—— i
(emt., circulated)

I

Permanent packer @

i
Z? Z approx., 5775' (proposed)

Proposed
perfs. | 5825-5925"

4 1/2" OD casing set @
6175' w/800 sx. crit,
® @ 3200' (Temp. Survey)

§Current } ‘
| Perfs. | - 6107-6134!

4 L_ PBTD 61541

.
\
— {55535)

EXHIBIT NO.

-




SR ions  Japiye At ol

o . . Incation
A Present Desiontion Unit See. R Bev: besipgnation
| Goeneral Ancricanm 0141 :\Ill]ll‘t_'. ,_wm _I»n’_\‘t_ _LL_L_“O. ]_
Coapany of "Poxans :
Green A No. b G 30-- 175201 Verll No, 2
Green A No, 6 H 30-175--291 Y11 No, 1

2 Citices Service 011

(()] r]))“v " No i (‘_I]‘a]jfj(g(l
: CNe., 9 N 35-178-278
Rus ,oll C No, 10 . 0 356-175-27}h
3 Citiecs Service 01l -
Company : _Emp]' re Abo Unit Tract No. 3
Jludson B No, 1 : E 2-188.-274 well No. L
4 Amoco Produr‘tion“_(_‘o-npmv . Empzlc Abo Unit 'Iract No. 4
" .Chalk Bufi Draw P No, 3 H 8-185-27FR Well No, 1

5 Citices Service 0il

Company ; ) : Fmpire Abo Unit Tract No. 5
Mudson A No, 1 : F 3-18S8-27E Well Fo. 1
6 Cities Service 0il .
Company ) L Not Qualified
Magruder A No, 13 - P 30-175-271
Magruder A No, 14 M 35-178-275
7 Amcco Production Conpany ) . ]f}mpire Abo Unit Tract No. 7
! Windfohr Federal Ne. 1 p 4-185-- 2.1, well No, 4
i Yindfohr Federal No, 2 X 4-18S~-27K . Well No, 1
Windfohr Federal No, 3 0O 4--188-275 Yell No. 3
: Windfohr Federal No, 4 J 4-185~27% . . Well No., 2
8 Amoco Production Company Empire Ao Unit Tract No, 8
Mann Federal No, 1 ' M 3-185-27E Well No, 2
Marmn Federal No, 2 - L 3-185-278 Well No, 1
9. DEPCO Inc worporated - ) Fapire Abo Unit Tract Mo, 9
: Leonard Federal No. 7 J 30-175= ?9 Yell No, 1
10 Amoco Production Complmy , » : Empire Abo Unit Tract No, 10
MAILCO R Federal No., 10 D : 1- l 35— ?71? Yell No, 1
11 ‘Amoco Production Company Empire Abo Unit Tract No, 11

Trigg Federal No. 1 T 34-178-27h : Well No. 1

124 Amoco Production Com Empire Abo Unit Tract No. 12-
MALCO K Federal No. L P 9-185-27E Well No., 1
MAICO K Federal No. 3 0 2-18S-27E tell Wo. 2
X 128 Amoco Pz‘oductj’on Company . Empire Abo Unit Tract No.
B _ MALCO I Federal No: 1 I 3-185-27E fell No. 2
i MAICO H Tederal Ne, 3 N 3-188-271 . Well No, 5
:‘_ . ‘ MALCO H Federal Yo, 4 J 3~le 271 . Well MNo. 3
ol N " MATCO H Federal No. 5 K 3-18S-27% w21l Mo, 4
F_ ‘ MAJLO N Federal No, 9 “C 3-18S8-27E Yell No, 1
: MAICO D Federal RAB No. 4 H 10~-185-271 well Yo, 6
MAJLCO D Federal RAB No, 5 G 10-185-27E . Well Yo, 7
l2C Amoco Production Company Fpire Abo Unit Tract HHo, 12-C
MATZO ¥ Federal No. 2 I 3-185--27F - Vell Ho. 4
MATLO M Federal No. 6 G 3-185-275 well Noo 3 '
MATLO N Federal No. 7 A O 3-188-27E vell Ho. |

MALCO N Federal No., 8 B 5-185-271 Vell No. 2




}133':) _‘;.Eli_..‘ﬁi"““‘ Tean - Pooire Ay 104

Tragh . . Jzzcation
Ho, P 5,‘(‘11(‘_‘]).‘5i’[_f_!lil_i‘;iifl] Uni ¢ See, R New Do sipnhation
12D Anoco Pr oditctjon Conpany : Fuipire Ato dnd! Tract No, 12-i
A0 D Federal No, X A 10-185-27E Vell No, B
MAJLCO b Vederal No, 2 B 10-185- 278 Well No, 2
13A Amaco DPr oduction Company Bapire Abo Unit Tract No, 13-3
MAITLO B Federal No. 2 D 11-188--271 TVeoll o, AT T
MALLCO B JFedoral No, 3 hor 11~18s-27n - well Ro, 2
13R Al-‘()(i(}___}z)“o‘(luCt__l_O_lL'C_Q[Q}mH\' . lmpllc Abo Lnic Tract No, 13-b
MAILO A Yederal No, 1 . C 11-188-27E Well No, 1
13C Amoco Production Company ‘ ’ . Fmpirce Abo Unit Tract No, 13-C
MALCO C Fcdcral No, 1 ' 3 11-185-271¢ Well No, 1
13D Amoco Production Company ‘ Fmpire Abo Unit Tract 1o, 13-D
MAILO J Federal No, 1 A 11--188-275 Well Ro. 1
14 Exxon Corporation : ' Fmpire Abo Unit Tract No. 14
CBDU A No. 17 P 8-185-271 Well No. 1
15 Exxon Corporation ) | Empive Abo Unit Tract No. 15
CBDU A No, 1 ) K 9-185-27E Well No, 1
CBDU A No, 3 N . 9-185-27% Vell No. 4
CBDU A No. 7 M .- 9-188-27E Yell No, 3
CBDU A No. 10 L 9-135-27E Well RWo. 2
17 Exxon Corporation - . Empire Abo Unit Tract Mo, 17
CBDU A No. 22 o 1 8-185-27E Well Ho. 1
i8A Exxon Corporation ) . ,': . Empire Abo Unit fract No., 18-3
CBDU A No. 206 K 17-185-270: . V¥ell No. 1
. ; .
]
188  ¥Bxxon Corparation :
CBDU P No 4 B G ]7__]83_27]1 Eﬁ!pire Abo Unit Tract No. 18'}3
: CBDU A No. 1L~ . _— 17-18S-27E Well No, 2
: . i tell No. 1
~18C  Esxon Corporation Empirc Abo Unit Tract No. 18-C
CBDU A Ro. 24 J 17-18%-27x : Woll No. 2
CBDbU A No, 25 I 17-185-27E Well No, 1
19 Exxon Corporation ) Fupire Abo Unit Tract No. 19
Fmpire Abo Federal No. 1 J 1-185-271 T VWell No. 2
Empire Abo Federal No. 2 1 1-185~-27E Yell No. 1
Fmpire Abo Federal No. 4 r 1-188-27R Well No. 4
Empirce Abo Federal No, 5 @) 1-185-27E . Well No., 3
20 Amoco Production Company ) Empire Abo Unit Tract No. 20
_MAICO L lederal No. 1 H 4-183-27E "~ Well No. 1 i
. 21A Amoco Production Company ook Empire Abo Unit Tract No, 21-2
1 : MAILCO N Federal No. 1 D 15-185-27E Vell No. 1
£
3 : 22A Amoco oduction Company Fupire Abo Unit Tract No, 22-3
g MALCO c lcdcral No. 1 c 10-188--2% 3 Well No. 3
3 " MAICO G Federal No, 2- D 10-18S-27F . Well No. 4
L MALCO G Federal No. 3 .\ 9-18%- L71 ] Wwell No. 5
.. MAICO G Frderal No. 4 E 10-18S-27E . bell do. 9
; MALCO G Fen val No. 6 1 185-271 Vell Xo. 12
MAILO G Fode. *l No, 7 F 10-185-271 .- Well No. 10
MAICO G Federa No., 8 J 9-185-27K vell No, 13
% ny,
VATZO G Federal No., 9 L 10-188-278 }'_('11 :‘O ,1,1
MAICO G FPederal No. 11 B 9-18$~27E Hell Yo 14
MAILO G Federal Xo., 12 M 10-185-275 ﬁ“;i ro- L
MATLO G Federal No, 14 G 9-188--271 tcfl g 8
MAYLCO G Federal No., 15 i O9-185-271 el }:0'
) . - , vell No 1
MATLO 1 Foderal No, 1 r 3188278 Well 9
h . o FRSE ~
MALZO I Pederal Mo, 2 (0] 3-185--271 e



-t‘}J‘_‘II_Ij‘--—_ihv'f»" nad i--l'-' Popire Al dingid

rracl, . R Iocntion

RALE _‘:1'.‘,4";_':‘11_;.)_‘. lj_hnyn:um Uant Hec, TR Rew hesignation
03 I Xxon Ceorre pn) HE 1()11 :
Bt " Fupire Abo Uniit Tract No, 2°
CHHU A Fo. s . N A-185-27% AR b ey Traer Fo. 29
24A Mxxon Corpoeration .
A S sty v . Empire Abo Unit Tract No. 24-3
CLEDU A No. 2 - F 9-185-217} WelY No, 3
CBbuU A No, 4 - . C 9~185-27)1 Well Noo )
CBDU A No. 8 LB 9-188-27x Kell No, 2
27 Anoco Production Company - IMpire Abo Unit fract No. 27
MALCO ¥ Federal No. 1 i1 T 1-188-27R T well Xo. 9 -
MAJILO 1 Federal No, 2 E. 1-185-27% tell No. 4
MALCO 1 Federal No, 3 M . 1-18s5-27)2 . Well No. 10
MAILCO ¥ Tederal No,. 4 'F 1-185-27)% voll No. 5
MAICO F lederal No, 5 ‘K 1-185-271 voll No. 8
MAILO I' Federal No. 6 ‘B . 1-185-27E Vell No. 2
MAICO F Federal No. 7 jG 1-185-27% Well No, 6
MATLCO 1* Federal No., 8 P C 1-185-27F Vell No, 3
MAILO F Federal No. 9 [ 1-185-27E ‘ell No, 7°
MAICO F Federal No. 11 A 1-185-271 ‘ell No, 1
MALCO T Federal No. 12 N 1-185-27E : Well No. 11
28 Robert G. Cox . .
Federal IA Ko. 1 D 12-185-278 ' Not Qualified
-29-1 Amoco Production Company L i
Simon Federal No. 1 M 4-185~27 _”11’1\1\(‘1'1“2 U’li‘ Tract No. 25-1
- (/ 0 N
29-2 General American Qil.
‘Company of Texas : . . ,
! N . . . Empire Abo Unit ac { -
Green A Tract 1 No. 7 b 29"‘173"‘29]6 i ".((-;1/1\ ;()l ]]’;— Tra t"r‘\(). 29-2
Green A Tract L No. 9 K 20-178-295 Woll M) 5
30  Ccities Service 0il
Company . : Not Cualified
Ohio B State No. 1 , G . 5-185-28E
Ohio B State No, 2 H . 5~185-28E
31 Armoco > Preduction Company . . Eupire Abo Unit Tract ﬁo 31
State BE No. 1 M 31-175-28E oll To. 2 —
State BE No. 2 . L 31-178-28E Vell No, 1
32 Martin Yates, IIX . ) kmpire Abo Unit Tract No, 32
State 647 No, 1 K 27-175-28%

vell No. 1

34 | Atlantic Richfield

Company Ympire Abo Unit Tract No. 34

M. Yatcs B ARC No. 1 .33-178-28E Voll Moo 12
M.  Yates B ARC No. 2 33-17S~-28E ; Well No. 10

M. Yates B ARC No, 3 33-178-28% Yell No. 4

. M. Yates B ARC No, 4 - 33-175-28E j Vell No. 11

M. Yates B ARC No. S 33-175-28E ; Vell No., 5

1 : M. Yates B ARC No. 6 33-17S-28E ; Weil No. 13
M. Yates B ARC No. 7 33 175--288 ; well No. O

M. Yaies B ARC No. 8 33-175-28E P vcll No. G

" M. Yates B ARC No. 9 33-17S-28E |

¥ell No. 8

O OM>EHOWZ s =

M. Yates B ARC No, 10 33-17S-281% < Well No. 7
M. Yates B ARC No, 11 33-175-281 L tell No, 1
M. Yates B ARC No, 12 33-1 /S~28'L ] Vell No, 15
M. Yates B ANRC No., 13 33-17S--28%8 : well No. 3
M. Yates B ARC No. 11 33-175-281 . - Ve.l No, 2
M. Yates BB ARC Ro. 15 33-175-28E ‘ “c¢ll No, 14 .
35 !‘.\_‘K’_“f_ Production Colipany © Fupire Abo Unil Tract No. 35
State BK No, 1 c 5-18S8-281 T TWell No. 1
36 Amoco Production Company Vapirve Abo nit ‘Tract No. 36
State BU o, 1 I 34-178- 28K VeIl Ro. 1 —

__“



Tracy,

No,

37A

3783

37¢

wﬁv o o
N !
-

12

43

Weedd

.~

b

PR

Present Desiimation
Hondo 03l “ml._(i‘...s.‘.(.t_(_)f.“]’.‘ll‘.)’:
Statc A No. 1
State A Ne, 2
State A No. 3
State A o, 4
State A No, b
State A No, G
State A No. 7
State A No. 8
State A No, 9
State A No. 10
Starve A No, 11
State A Na. 12
State A Yo, 13
State A Yo, 14

" .state A Yo, 15
state A No, 16
“tate A No, 17
State A XNo. 18
State A No, 19
State A No. 20
State A No, 21
State A No, 22
State A No., 23
State A No. 24
State A No. 25
State A No. 20
State A No, 28
State A No. 29
State A MNo. 30
State A No. 31
State A No. 32
State A No. 34-
Statc A No, 37
State A No, 39
State A No. 40
State A No, 42
State A No., 44
PDEFCO Incorporated
State A No., 46
.Hondo 01l and Gas
Coupany -
State A No. 33
State A No, 35
State A No. 38
Amoco Product iomr Company
State BS No. 1
¥xxon Corporation '
CBBU A No, 9

- CBDU A No. 15
CBDU A No, 106
Citics Service 0il
Company
State CE No. 5
Amoco VProduction Company

3tate BC No. 1

oot nat joy -

Incation

Unit o see. TN
G 6-185-28%
A 6-185-281
N 32.:175-281
M 32--175--281
| 31L-175--281%

RO M=~y ROR

re el

B

b
G

F -

D

6-185--28)
32175285
32-17S-9281
31173288
34-178-28E
34-1765-28)
35-175-231
35-175--285

. 35-178-28%
35-175-281
26-175-28E
35-178-28R
26-17S-28%
26-17S-28%
25-175-28E
26175281

"35-17S-28E
25-175-28%
26-175-28)
2G-175-28%

26--173-28% |

25-175-23%

25-175-28) -

G-183-28E
26-175-28K
25-178-28E%
25-175-28E
25-175-288
35-178-281

35-17$-281

36-175-28)
25-175- 28

32-1735--28%

32-17S-28F
32-175-28E
32-175-28E

34-175-281

1G-185-27E
16-185-27E
16-188--271

2-)88-2718

4-18S8~28E

("]
en
2

Paiplre Abo Unig

}_\'(‘3\_";_]")_95; Jination

_]f'v&]‘i!‘(' Abo Unit Tract Xo. 37-1\

Well No. 36 o
Well No, 34
Well No, 33
Wwell No, 32
Well No., 31
V¥ell No, 35
Well No, 28
Well No, 29
Ye¢ll No, 30
Vell No, 27
¥Vell No., 26
YWeil No, 21
Well Neo., 26
Wel) No. 19
Well No, 20
Well No. 9.
Well No., 18
'e¢ll No, 10
Vell No. 11
VWVell No. 13
Vell No, 7
Yell No., 22
Well No, 3
"cll No, 6
Well No, 12
Well No, 5
Well No. 4
Well No, 14
Well No., 37
Well Yo, 8
Well No. 2
Well No., 15
Well No, 1
Well No., 24
Well No. 23
Well Ko, 17
Well No. 16

Empire Abo Unit Tract No. 37-B
-¥ell No., 1

Empire Abo Unit Tract No. 37-C
Well No, 3
¥ell No, 2
Well No. 1

Empire Alo Uanit Tract XNo. 38
Well No, 1

Empire Abo Unit Traci Ko, 40
Well Ko, 1
Well No., 2
Well No, 3

Not Qualificed

Tmipire Abo Unit Tract No, 43

VWell No, 1




‘\'.‘(;]] -!{_1-»1].)‘1-.?' i !'!_‘, l..f.-i Cae Frapire S l n; (

Tyocet locution

_Eﬁ;“ ]nfitpllhg;:nttgpl ﬂait bee. TR New Desipnalion

44 Martin Yales, 1717 . Not Oualificd
DOOTSY Abd State No, ) N 2G-175-27R '
Duoley Abo Btate No, 2 J 36-175-278
NDonley Abo State No, 3 K 3G-178-2/n

a5 Kersey and Compaiy h Empire Abo Unit Tract No, 45
Romapo No. 4 P 36-175=-271 TN Ro 2 ’
Ramapa No, O X 36-175--271 - Well No, 1

46 Cities Service 0il

Conpany Not Qualified

.

Wright A State No, 4 2188278
47 Avioco Production Company ! . Eppire Abo Unit Tract No. 47
State B0 No, 1 P 32-175-28% tell No, 2
State PN No, 2 CT 20.174- 281 vell No, )
48 Franklin, Aston, and ?
Fair, Incorporated ’ Empire Abo Unit Tract No. 48
State BJ No, 1 ' 0 31-175-28% YVell No. 2
State BJ No, 2 ) J 31-175-281 Well ¥o, 1
49 Samedan 0il Colp011t1on Not Qualified
Walker State No. 1 o/ 27-17S-28E
50 Amoco Production Company Empire Abo Unit Tract No. 50
State BZ Fo, 1 P 27-175-28% ) \ Yell No. 3 -
Staiec BZ No. 2 I 27-175-281 - Well No. 1
State BZ No, 3 B J 27-175-28% Well No., 2
51 Ahoco Production Compnnx ' ’ i ) Tmpltg:ﬂ}l}hui Tract No, 51
SL}LL BQ No. 1 K 34-173--28%E" | . Well No, 1
State BQ No, 2 1, 34-175~28% Well No, 2
State BQ Ko, 3 M 34~175-23% Well No. 3
State BQ Xo., 4 N 34-175-281 " Well No. 4
52 Amaco Production Company - Impire Abo Unit Tract No. 52
b $tgte px No. 1 It ' 34~178-28E Well No. 1
53 Amoco Production Cowpany . _ Bnpire Abo ﬁnit‘Tract No. 53
State B No, 2 B o 5 185~28E Well No, 2
55 ;Pcnrﬁc 0il Corporation - Not Qq;iifié
DELHI A Statc No., 1 D 33-175-281 C s
56 Penroc 01l Covporqtlon )
State Yo. 2 P 28-175-28% )
58 Amoco Production Company - . - D '”} ‘i; 1it Tract No, 58
’ State Al No. 1 o 32-17S-28%. 5
59 Rutter and Wilbanks
. Brothers k¥mpire Apo Unit Tract No. 59
b Hudson State No, 1 - . G 2—188—2?2 Woil No. 1
”’x
F;, GO Franklin, Aston, and .
Fair, Incorporated - Frupire Abo Unit Tract No. 60
State ¥ No, 1 F 31-175-28E ’ Vell o, 1
GIA Anoco Production Company : ] ¥mpire Abo Unit Tract No., 61-A
uLdLU AT No. 2 E 2-1858-278 Well Ko, 1
6118 Aiuco PIOGU(Lion Company . ]npllc Aho Un]t Tracl No., Gl-%

State AT No. 3 ¥ 2-185~27) well No, 1




\ﬂ'l‘]nl ;"”\“ J\’]‘ [Y I(lh - }‘,“‘]lfl-" "") Un}l
Tract Jocation
)m ]’1( Bent H 'y 1;'1. xt__l_\_{ﬁ pnj‘t .1\,'\-(‘. |‘R B} e h\- |, n .1 “,n

G1C m.m I3 l’\mh\( Adon S anpavy Fupive Aho il Tt u( No, 61l-C0
Stale AT No, ] L 2-185-4275 B S N B N L

61D Avoco Product ion Conpany Inpire Abo Unit Tract No., 61-D
State AR No. ) N 2-188-27R TR Re T T T T

G2 Anoco ngduvtion Conpany mipire Avo Unit 'irect No. 062
State BR No. 1 A 16-185--278 TTWeNL NG T T

64 Amoco Production Company ¥mpire Abo Unit Tract No. 64
Statc BM No. 1 K 31-175-28% Well No, 1

G5 Franklin, Aston, and l'air,
lncorpor tod BEmpirce Abo Unit fTract No., 65
Statc BD No. 1 N 31-178-28K Well Ro, 1

66 Amoco Production Company Enpirce Abo Unit Tract No. G6
State BY No., 1 M 27-175-28% ¥ell No. 1 i ’

67 Amoco Production Company Empire Abo Unit Tract No. 67

State AU Ko, 1

2-18S-27F

We 11 No . 1

68 Atlantic Richficld Company Empirce Abo Unit Tract No. 68
Hudson A Stale No., 1 2-188-27E Well No. 1
G9 Estate of Frecd Turner, Jr, Not Qualified
State BY93S1 No, 1 2-185~-27E
70 Exxon Corporation Empire Abo Unit Tract No. 70
New Mexico BF State No., 1 16-185-27E Well No. 1
New Mexico BF State No. 2 16-185-27x Well No. 2
72 Exxon Corporation . Empire Abo Unit Tract No. 72
CBDU A No., 14 16-18S-27E Well No. 1
73A Amoco Production Company Not Qualified
State CM No, 1 36-173-27E
738 Amoco Production Company Not Qualified
State BG No. 1 32-175-28¢
73C C & K TPetrcleun,
Incorporated Not Qualified
Delhi Taylor State No, 2 34-175-28E
71 Exxon Corporation FEmpire Abo Unit Tract No. 74
New Mexico BE State No. 1 4-185-28F Well No. 1
75 Sun 01l Company Empire Abo Unit Tract No. 75
New Mexico V State No, 1 35~175-28E Well No, 2
New Mexico V State No, 2 35-Y75-28E% well No. 1
77 Rercler and Sheldon Empire Abo Unit Tract No. 77
g State No. 1 6-18S-28E Well No. 1
2 78A  Franklin, Aston, and Fair,
“ Incorporated Empire Abs Unit Tract No. 78-A
. State BB No, 1 5] 6-185-28E ¥ell No, 2
’ Statc BB No., £ F 6- 15' Z8L Well No. 3
State BB No. 3 C 6-188-28h Well No. 1
State BB No. 4 L 6-185-28E Well No. &
State B3 No, 5 K 6-18S-28F Well Ko, 4
78B Franklin, Aston, and Fzir, Empire Abo Unit Tract No, 78-B
| ' Incorporated B .
{ Stute BX No, 1 D 5-18S-28% Well No, 1
79 C & K Petroleum, Inmcorporated Not Qualificd
ABO No, 1 ' N 27-175-28E

. -
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ract
No

S0

81

82

R4

85B

86

. 87

° 88
89

. 90

92

- 94p

95A

96

97

98

weet bR

Present Desypenation

Amoco Production Company

State EB No, 1

Atlantic Richficld Company

Eddy 32 Statlc No. 1
Iddy 32 State No. 2

Exxon Corporalion

CBDU A No. &d

Amoco FProduction Company
State BP No. 1

Toenneeo 0il Comnpany
State H No, 2

Exxon Corporation
CBbU A No. 6

Gulf 0il Corporation
Eddy BU State No. 1

Continental 011 Company
State S 30 No. 1
State $ 30 No. 2
State S 30 No., 3

Gulf 0il Corporation
Eddy I NCT A No, 1
Eddy I NCT B No., 1
Eddy I XCT C No., 1

Amoco Production Company
State BA No, 1

Amoco Productioir Company
State BV No, 1

Amoco Production Company
State BT Ro. 1
State BT No. 2
State BT No. 3

Signal 0il and Gas Company
State E No, 1
State M No. 2

Amoco Production Company
State BY No., 1

Amoco Production Cospuny
State AS No. 1

Amoco Production Company

34 ; .
State CE No., 1

Sun 0il Company
New Mexico AU State:No. 1

Sun Cil Company
New Mexico T State Mo, 1

Exxon-Corporation
New Mexico BK state No. 1

Atlantic Richfield ‘Company
State A0 No. 1
State A0 No. 2

Anoco Production Company

Slate ¥A No, 1

)

QW o

M

[
pomy

N

D

Desivaation - wepire Ao

[ocat ion

Sece. iR

36~17G--27E

34-175-281
32-175-23E

16-188~-27E

32-175-28E

5-185-28E

16-185~27E

16-1853-27E

30-175-29F
30-175-289E
30-175-29E

2-185~-27E
2-185~27E
36-17S-27E

2-185-27E

32-175-28L

34-17S-28E
34-17S-28E
34-175-28L

5~185-281
6~-185-28E

34-175-23E

2-185-27E

6-18S5S-28E

6-185-28%E

30-175-29E

2-185-277,
2~185-27)%

6-185-28L

Rew Desyenation

Fupire Abo Unit Tract No., 80

TWell No, 1

Yanpire Abo Unit Tract No.
Well No. L

Well No. 2

upire Abo Unit

Tract

No,

8l

82

Well Ko, 1

IDmpire Abo Unit

Tract

No.

83

Well Ro, 1

Not Qualificad

Fmpire Abo Unit

Tract

No.

Yell No, 1

Empire Abo Unit

Tract

No.

Well No, 1

Enpire Abo Unit

Tract

No.

86

Well No. 2
Well N, 1
Well No., 3

Empire Abo Unit

Tract

87

Well No. 3
Well No., 2
Well Mo, 1

Empire Abo Unit

Traci

No.

88

Well No., 1

Empire Abo Unit

Tract

No.

89

Well No., 1

Enmpiire Abo Un. -

Tract

90

VWell No, 3
Well No, 1
Well No, 2

Not qualified

Empire Abo Unit

Tract

No,

92

Well No., 1

Empire Abo Unit

Tract

93

Well No., 1

Pupire Abo Unit

Tract

Yo,

94-B

AT l N~ I
A ONS U, a

Not Qualificd

Empire Abo Unit

Tract

No.

85-B

VWell No, 1

Empire Abo Unit

Tract

96

Well No, 1

Fmpirc Abo Unit

Traci

No,

Well No., 2
wWell No.o 1

Woll No, L

Irpire Abo Unit Tract No,

9 o
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