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STATE OF NEW MEXICO

ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

BRUCE KING POST OFFICE BOX 2068
COVERNOA STATE LAND OFFICE BUILDING
BANTA FE, NEW MEXICO 87501
LA%;E‘T(S;‘OE January 30, 1980 (505) B27-2434
Re: CASE NO. 6741

Mr. Conrad E. Coffield
Hinkle, Cox, Baton, Coffield
. & Hensley

Attorneys at Law

Post Office Box 3580
Midland, Texas 79702

L eyt
ORDER NO, #7V<J0

Applicant:

ARCO Cil and Gas Company

Dear Sir:

Enclosed herewith are two copies of the above-referenced
Division order recently entered in the subject case.

Director

Hobbs OCD p.4 -
Artesia OCD X

! Aztoc OCD
: . Other
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT |
OIL CONSERVATION DIVISION !

JIN THE MATTZR OF THE HEARING |
CALLED BY THE OIL CONSERVATION g
DIVISION FOR THE PURPOSE OF '
CONSIDERING:

CASE NO. 6741
Order No. R-6258

*APPLICATION OF ARCO OIL AND GAS
COHPANY FOR AN AMENDMENT TO ORDER

f ORDER OF THE DIVISION
o

BY THE DIVISION:

: This cause came on for hearing at 9 a.m. on November 28,
11979, at Santa Fe, New Mexico, before Examiner Richard L.
:Stamets.

NOW, on this 28t day of January, 1980, the Division

gnirector, 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 Division has jurisdiction of this cause and the
subject matter thereof.

it (2) That the applicant, ARCO Oil. and Gas Company, seeks
the amendment of Order No. R-6054 to amend the findings in
‘said order to make said findings more specific as to the neces-
‘sity for the drilling of infill wells in the Empire Abo Unit
in order to recover additicnal gas pursuant to the Natural Gas

,Policy Act of 1978,

. (3) That the applicant further seeks to amend said order
“to make such findings applicable toc present and future drilling
operations including the drilling of horizontal drainholes. ‘

(4) That Finding No., (13) of Order No. R~-6054 should be
amanded to reflect that the necessity for the drilling of infill
wells in applicant's Empire Abo Unit is based upon engineering
and geological evidencae,

YR
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Case No. 6741
Order Ho. R-6258

t (5) <That Order No. (2) of Order No., R-6054 should be '
‘amended to reflect that said infill wells are necessary to
'effectively and efficiently drain both o0il and gas reserves
“which would not otherwise bhe recovered by the existing well |

‘on the aopronriate proration unit, i

i

- : (6) That said Finding No. (13) and said Order No. {(2)

- _ :should each be amended to cover infill wells drilled under i
zthe provisions of Orders Nos. R~4549-D and R-6203 (horizontal :

‘draznholea).

!

(7) That these amendments are consistent with the
‘evidence presented in Division Cases Nos, 5177, 6409, 6553,
“6720, and 6742.

IT IS THEREFORE ORDERED:

!

| (1) That Finding No. (13) of Division Order No. R-6054
rentered July 10, 1979, is hereby amended to read in its
uentirety as follows:

*(13) That the Division has recognized, based on
engineering and geological evidence, the necessity for
the drilling of such additicnal wells in order to more
eifectively and efficiently drain the portion of the
proration units upon which said wells are located which
could not be so drained by the existing well(s) thereon, !
and, by its Orders Nos. R-4549-B, R~4549~D, R-5906, and i
R-6203, has approved their bheing drilled as infill wells."

| (2) That Order No. (2) of said Order No. R-6054 is hereby
amended to read in its entirety as follows:

®(2) That such unorthodox producing well locations

as have been approved pursuant to said Orders Nos,.- R-4549-B,
: R-4549~D, R~5906, or R-6203, as infill producing wells

¥ were, and are hereby found, to be necessary to effec~

‘ tively and efficiently drain both oil and gas reserves

in the portion of the reservoir covered by theilr respec- :
tive existing proration units which could not be so ;
drained by the existing wells on the units.

(3) 7That jurisdiction of this cause is retained for the
entry of such further orders as the Division may deem necessary.
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designated.

| HEa/

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

STATE OF NEW MEXICO

1"

-7 JOE D. FAMEY /~

, .~ Director

G‘IL CONSERVATION DIVISIOM
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ARCO Oil and Gas Company

Perman Distiict ‘\
rost Oftice Box 1610
Midland, Texas 79702

Felophone 915 684 0201

Jonty L Tweed n
Distiict Eagineer Feey 0% Y N 7
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Mr. Rlchard L. Stamets, Examine NTA £g Vision
State of New Mexlco Energy & Minerals
0il Conservation Division
P, 0, Box 2088
Santa Fe, New Mexlco 87501

RE: Case 674
Dear Mr. Stamets:

As you requested at the New Mexico 0il Conservation
Division hearing of Case 6741 on November 28, 1979
ARCO Is submitting proposed wording for the Division
Order in the case. .

Also, please find attached a tabulation of all Em-

pire Abo Unit infill wells spudded since February

19, 1977 along with their respective expected incre-
mental oil and gas reserves and cummulative oil
recoveries through October 31, 1979. The oil re-
serves were allocated based on each well's structural
position, spacing, time of drilling and performance

to date. The incremental gas reserves were calculated
by multiplying each oil reserve, value by 0.180 MCF/BO,
the solution gas factor at the Unit's expected abandon-
ment pressure of 100 psi.

This calculation results in the incremental amount of
gas that would have been left in solution in the re-
servoir had the infill wells not been drilled.

As stated in the testimony in Case 6741, we propose
that Division Order R-6054 be amended to include
reference to the geologic evidence presented and also
to explicitly state that incremental gas recovery will
result from the drilling and producing of infill wells
in the Empire Abo Unit.

One possible way to implement these amendments is to
change Finding (13) to include a reference to the geo-

logic evidence and to also modify Order (2) to include
a reference to increasaed recovery of gas.

a

ARCO Oil and Gas Company is 3 Divis:on of Atlanti~Richie!dCo pany

I T
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Mr. Richard Stamets
December 17, 1979

Following is our proposed wording for these changes:

Finding (13)

That the Divisiorn has recognized, based on engineering
and geological evidernce, the necessity for the dril-
ling of such additional wells in order to more effec-
tively and efficiently drain the portion of the pro-
ration units upon which said wells are located whiéh
could not be so drained by existing well(s) thereon,
and, by its orders nos. R-4549-B and R-5906, has
approved their being drilled as infill wells in ex~-
ception to the applicable well spacing reguirements
for the Empire Abo Pool.

Order gzg

That such unorthodox producing well locations as have
been approved nersuant to said order no. R-4549-B or
order R-5906 as infill producing wells were, and are
hereby found, to be necessary to effectively and ef-
ficiently drain both oil and gas reserves in the por-
tion of the reservoir covered by their respective
existing proration units which could not be so drained

by the existing wells on the units, and that the existing
well spacing requirements were waived to permit their
approval,

Very truly yours,

e

. Tweed

RLS:ad
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Page 2
Empire Abo Unit
Infill Well Reserves

CUM TOTAL CURRENT EST.OF INCR.

SPUD ORIG.EST.OF INC RES'S MBO TO RES'S __
WELL DATE MBO MMCF 10/31/73  MBO MMCF
F-376 1/26/79 29 5.2 58 35 6.3
F-381 6/22/77 100 25.0 167 159 28.6
F-382 1/724/79 39 7.0 52 50 9.0
F-383 2/2/79 39 7.0 38 48 8.6
F-391 6/25/79 39 7.0 5 47 8.5
G-291 h/21/79 39 7.0 20 8 1.4
6-313 7/20/78 39 7.0 20 7 1.3
G-314 4/3/79 39 7.0 4y 45 8.1
G-315 3/16/79 29 5.2 35 35 6.3
G-322 6/17/78 197 35.5 97 359 64.6
6-323 3/12/78 48 8.6 130 32 5.8
G-324 3/1/79 29 5.2 35 12 2.2
G-332 3/12/78 48 8.6 51 1 2.0
6-333 9/8/78 48 8.6 84 161 29.0
G-334 2/12/79 29 5.2 49 41 7.4
G-343 11/16/78 48 8.6 68 331 59.6
G-351 5/13/77 100 25.0 283 199 35.8
G-352 k721779 39 7.0 45 53 9.5
G-353 5/6/79 39 7.0 26 k9 8.8
G-361 2/12/79 39 7.0 86 50 9.0
H-281 8/24/78 48 8.6 37 54 9.7
H-292 4/5/77 100 25.0 145 110 19.8
H-293 3/16/77 100 25.0 176 4o 7.2
H-294 10/30/78 39 7.0 29 8 1.4
H-295 10/14/78 39 7.0 64 78 t4.0
H-301 471
ia02 8j7f;;8 :s j.s 55 80 4.4
H-303 11/17/78 48 8.6 2 ° 't
H-311 4726777 Voo o H b -7
H-312 8}22};5 'Z; A;-Z 72 > 70
. ko 10 1.8
A
H-331 2/23/78 4g 5.6 ; > 157
. 69 16 2.9




Page 3
Empire Abo Unit :
Infill Well Reserves

CUM TOTAL CURRENT EST. OF INCR

SPUD ORIG.EST.OF INCR RES'S MBO RES'S _
WELL DATE MBO MMCE 10/31/79_ _MBO MHCF
H-341 6/7/79 39 7.0 24 17 3.1
1-251 12/22/78 48 8.6 Is 3 .5
1-261 12/3/78 48 8.6 22 65 11.7
t=272 6/9/78 197 35.5 41 11 2.0
1-273 5/24/78 48 8.6 38 9 1.6
1-281 2/27/17 100 25.0 130 31 5.6
1-282 5/4/78 48 8.5 32 10 1.8
1-283 9/9/78 48 8.6 16 7 1.3 |
t-291 9/28/78 197 35.5 42 224 ko.3 |
1-292 5/8/79 39 7.0 17 42 7.6 ]
J=-203 9/13/78 39 7.0 32 7 1.3
J=212 12/L4/78 52 9.4 48 86 15.5
J-223 4/22/78 48 8.6 0 0 0.0
J-233 5/10/78 48 8.6 83 19 3.4
J-234 8/74/78 39 7.0 37 9 1.6
J-234 5/31/79 29 5.2 6 34 6.1
K-131 2/21/79 29 5.2 29 32 5.8
K-141 4/7/77 100 25.0 299 189 34.0
K-142 7/31/79 63 11.3 0 69 12.4
K-143 L/16/79 29 5.2 31 34 6.1 !
K-161 6/21/79 29 5.2 4 34 6.1 |
K-183 6/23/77 100 25.0 151 130 23.4
K-184 6/20/78 39 7.0 37 12 2.2
K-192 5/30/78 39 7.0 79 160 10.8
K-193 9/29/78 39 7.0 18 10 1.8
K-194 10/18/78 48 8.6 25 6 1.1
K-231 7718778 157 35.5 gi 21 3.8
K-232 6/27/78 48 8.6 0 0 0.0
L-121 4727/717 100 25.0 192 43 7.7
L-122 4/20/79 29 5.2 i8 6 1.1
L-123 L/k/79 29 5.2 1 2 0.4
L-133 3/V1/79 29 5.2 13 34 6.1
L-134 1/177/79 29 5.2 31 7 1.3
L-142 12/13/78 39 7.0 L2 12 2.2
L-143 11/26/78 48 8.6 25 6 1.1




Page 4
Empire Abo Unit
Infill Well Reserves
CUM TOTAL CURRENT EST. OF INCR,
SPUD ORIG.EST.OF INCR RES'S MBO To RES'S —
WELL DATE MBO MMCF 10/31/79  HMBO MMCF
‘ L-153 3/17/77 100 25.0 184 41 7.4
i L-154 11/7/78 39 .0 60 b 2.5
? L-155 3/30/79 29 5.2 50 12 2,2
L-156 2/1/79 29 2 26 9 1.6
L-171 5/22/79 39 .0 13 b3 7.7
M-901 7/17777 100 - 25.0 43 10 1.8
M-101 6/5/77 100 25.0 56 i3 2.3
M-122 5/11/71717 100 25.0 0 0 0.0
M-123 5/8/79 39 7.0 2 1 0.2
M-131 7/10/78 197 35.5 0 0 0.0
M=132 12/18/78 48 8.6 5 1 8.2
M-133 5/23/79 39 7.0 3 4 0.7
M-141 5/21/79 39 7.0 4 2 0.4 |
M=151 8/1/18 48 8.6 16 134 24,1
M-152 8/23/78 48 8.6 84 19 3.4
M-153 5/6/79 39 7.0 9 2 0.4
N-901 8/4/77 100 25,0 8 103 18.5 |
i
!
-




STATE OF NEW MEXICO
ENERGY ann MINERALS DEPARTMIENT

Oll. CONSERVATION DIVISION
AZTEC DISTRICT OFFICE

JERRY APODACA 1000 RO 834705 RUAD
t (F)vERWIR AZTEC, NEW MEXIT0 B72410
1505) 334.6178

NICK FRANKLIN
seCastaAny

January 9, 1930
BECEIVID

R s |1

CIL CONSERVATION DIVISIONH

SANTA FE

Hr. Steve Kirby

iiles Production Company
1925 Belt Line Road #5268
Carrollton, Texas 75006
Re: Extension of plugging deadline of R-6143
Dear Mr. Kirby:

Your ccipany has had since October to comply with Order R-6143,
The area wvirere the well is located is accessible if travel is
restricted to the part of the day that the read is frozen, Therefore,
this office will grant no further extension to the dezdline of
February 1, 1980, as set out in R-5143,

L you have any quesiions, please call,

Yours tFUIY’\<é(W

S, ‘-“\.-"/\/ ). w‘y
Frank T. Chavez
Deputy Inspector

xc: il Conservation Division, Sznta Fe

FTC:no

L3
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34TH LEGISLATURE - STATE OF NEW MEXICO - SECOND SESSION, 1980
INTRODUCED BY

DISCUSSION DRAFT

AN ACT
MAKING APPROPRIATIONS FOR THE PURPOSE OF ENERGY RESEARCH AND DEVELOPMENT.
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF NEW MEXICO:
Section 1. APPROPRIATIONS.—
A. Three million five hundred thousand dollars ($3,500,000)
rasce Sax Veome,
is appropriated from the.gene:ih fund to the energy research and dgvel-
opment fund for expenditure in the sixty-ninth and following fiscal years
pursuant to the provisions oi the Energy Research and Development Act,

provided that at least seventy-five percent of the expenditures made

from this appropriation shall be expended for the development and demonstra-‘

tion projects having a practical application in New Mexico.

B. In addition to the appropriation made in Subsection A of

this gection fivae

............ n, wndred tho

&
[3-P=YS4-0%

from the general fund to the energy and minerals department for expen-

diture in the sixty-ninth and following fiscal years to be disbursed,

4
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and minerals, to the board of regents of New Mexico state university
in order to: '

(1) develop solar equipment performance standards
for solar energy development;

(2) test solar energy heating and cooling syst;ms;

(3) coordinate major solar research development and
demonstration efforts within the state;

(4) collect and disseminate information to the éitizens'
and irdustry in the state concerning solar energy research, develoﬁment
and demonstration and solar energy applications and technologies; and

(5) coordinate the develop;;nt of federal solar energy
programs within the state.

C. Any unencumbered or unexpended balances of the appropri-

ations made in Subsections A and B of this section shall not revert.

-2 -

GK .44680ms
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6 )
| IN THE MATTER OF: )
! )
Application of ARCO 0il and Gas Com- ) CASE
8 pany for amendment to Order No. ) 6741
R-6054, Eddy County, New Mexico. )
9 )
ass. o T TTTTTTTTTTTTTTTTTTTTmTTTTTTTTTTTTTTTTTTTT
55
o5 5 BEFORE: Richard L. Stamets
z 528 n
~ 0o%:§
i
%2y TRANSCRIPT OF HEARING
>8 5" 13
“Seas
-
<z =4
ns: 14
15 APPEARANCES
16
17 For the 0il Conservation Ernest L. Padilla, Esqg.
Division: Legal Counsel for the Division
18 State Land Office Blda.
Santa Fe, New Mexico 87501
19
it For the Applicant: Conrad Coffield, Bsg.
21 HINKLE LAW FIRM
P. 0. BOX 3580
- 2 Midland, Texas
23
| n
25 i‘
1;




2 } I ND E X
3
. RYAN STRAMP
5 Direct Examination by Mr. Coffield 3
6 Cross Examination by Mr. Stamets 14
- Cross Examination by Mr. Padilla 15
8
9
8E3: 10
) SE 52
:gi'é " EXHIBITS
o -
~ 23
T dE 12
<
$3i | |
"355 13 Applicant Exhibit One, Transcript » 7
a¥ 4
LEzd
nys % Applicant Exhibit Two, Transcript 7
15 Applicant Exhibit Three, Transcript 7
16 Applicant Exhibit PFour, Transcript ' 7
17 Applicant Exhibit Five, Transcript 7
18 Applicant _E_xhibit Six, TWranscript 7
19 Applicant Exhibit Seven, Transcript 10
20 Applicant Exhibit CEight, Document 10
21 Applicant Exhibit Nine, Map 10
22 Applicant Exhibit Ten, Map 10
23 l Applicant Exhibit Eleven, Cross Section 10
24 ' DApplicant Exhibit Twelve, Report page 1.0
|
% | |




) 4713463

New Mexioo 87601

Santa Pe,

CEATIFIED SHORTHAND REPORTER

30%0Plaza Bianca (§06

SALLY WALTON BOYD

10

n

12

13

Y

15

16

17

18

19

23

24 |

2% |

&

Page

MR. STAMETS: We will call next Case 6741.

MR. PADILIA: Application of ARCO 0il and
Gas Company for amendment to Order No. R-6054, Eddy County,
New Mexico.

MR. COFFIELD: Conrad Coffield, with the
Hinkle Law Firm of Midland, Texas, appearing on behalf of
ARCO Qil and Gas Company. I have one witness,

MR. STAMETS: Any other appearances in ’thisﬂ
case? 1'd like to have the witness stand and be sworn, '

(Witness sworn.)

RYAN STRAMP
being called as a witness and having been duly sworn upon hig

oath, testified as follows, to-wit:

BY MR. COFFIELD:

Q. Mr. Stramp, would you please state vour
-name and address, occupation and employer?

A Yes, sir. My name is Ryan Stramp, S—T—R—AﬂM
and I reside in Midland, Texas, and I work for ARCO 0il and
Gas there as a petroleum engineer,

0. Are you familiar with ARCO's application

in this case?

o |
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A ~ Yes, sir, I am,.
0. Have you previously testified before the
Division as a petroleum engineer?
A Yes, sir, I have.
0. Angd were your qualifications made a matter

of record and accepted by the Division?
A They were.
MR. COFFIELD: Mr. Examiner, is the witness
considered qualified?
MR. STAMETS: Yes, he is.

Q Mr ., Stramp, would you please state your
connections with the Empire Abo Unit?

A I've been assigned to the Empire Abo Unit
engineering group within ARCO for approximately the past
year and a half, and I've held various posifions in that
engineering group.

o Okay, Nr. Stramp, are you familiar with
testimony and with the record which was established before
the 0il Conservation Division in Cases numbered 4952, 4953,
which were heard on April 25, 1973, as well as Cases numbereﬂ
5211, 5212, 5213, heard on April 10, 1974, and Case 6553,
with its exhibits, heard on June 13, 1979, as a result of
which the Pivision issued Order No. R-6054, dated July 10,

1979, and also are you familiar with the Order R-60547?

A Yes, I am,
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MR. COFFIELD: 1If the Examiner please, re-

2 | ference will be made to these cases throughout Mr. Stramp's

3 testimony, and we would respectfully request that administra-

‘4 | tive notice be taken of matters reflected therein.

5 MR. STAMETS: It will be.

6 0. Mr. Stramp, would you state briefly what |

~J

ARCO seeks in this application?

B T

8 A By amendment of Order No. R-6054, dated

4 July 10th, 1979, ARCO seeks a finding that those same unortho

f
T AT N T e

gg§§ 10 dox producing well locations in the Empire Abo Unit area

%;éé 1 which were found in Order 6054, order two, to be necessarily :

';‘E;é 12 to effectively and efficiently drain the portion of the re- 1

ng ,

;gég 13 servoir covered by their respective existing proration linits ;

« &2 .

a8 " which could not be so drained by the existing wells on the %
s units, be found to be necessary to effectively and efficientlL. %
6 drain both as to o0il and gas the portion éf the reservoir %
7 covered by the respective existing proration units which i
18 could not be so drained by existing wells on the units. %
19 ARCO further seeks the finding by amendment 1
20 of Order 6054 that the Empire Abo reservoir studies and f
A numerical reservoir simulations, which have been reported or
2 submitted to the Division at various times, and which were g
2 | considered by the Division in the findings and orders within }
“ Order No. R-6054, are soundly based on appropriate geological
25 i

evidence.




Page
o 1 0. And what is it that you propose to show,
2 i Mr. Stramp?
3 A First we will show through reference to
4 testimony in Case 6553, heard June 13th, 1979, highlights of
5 the evidence placed before the Conservation Division and
6 its technical staff, which led to its finding and rules in
7 Order No. R-6054. Okay.
8 The finding stated that "infill producing ﬂ
9 wells were, and are hereby found, to be necessary to effec-
gggs 10 tively and efficiently drain the portion of the reservoir
gg;é n covered by their respective existing proration units which
~~ e
g?gg 12 could not be so drained by the existing wells on the units."_
2
;gé:: 13 Also, we will again review Case 6553,
CEEy M | Exhibit Sixteen, which outlined the quantity of added oil
= - 15 reserves shown by reservoir engineering studies to be re-
16 covered by the infill drilling program,
7 Second, we will review testimony at the
18 hearing of Case 6553 on June 13th, as to the estimated new
19 gas volumes that will be recovered as a result of the new
e oil reserves gained by the infill drilling program.
21 Third, we will show that the resérvoir en-
! gineering studies and reservoir simulator projections which
showed added reserves from infill drilling were based on
24 { appropriate geclogical evidence, in addition to the engineering
%
i evidence presented.
{
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Pege 1

Q. All right, Mr. Stramp, would you please re-

fer to what we've marked as Exhibits One through Five and
3 explain what these are and what they show?
‘f' » 4 A Okay. Exhibits One through Five will be
5 references to and excerpts from testimony and exhibits pre-~
6 sented in the New Mexico 0il Conservation Division Case 6553,
7 heard June 13th, 1979, out of which came Divisgion Order

8 R-6054, dated July 10th, 1979.

9 - Okay, Exhibit One is from the transcript
egis 10 of the testimony during the Division Case No. 6553, heard
Q% sk
22:% " on June 13th.
-
# 55 12 Exhibit Two states some general principles
; ;g
> g g~ . s C g .
:ggég 13 as to the added recovery effects of infill Adrilling in a
« 2
NYe .
- " gravity drainage reservoir, such as Empire Abo. It is a
5 portion of the transcript of Case 6553, beginning with page
8 13, line 24, and continuing to page 14, line 22.
v Exhibit Three is again a copy of a part of
8 the transcript of Case 6553, emphasizing the portion begin-
9 ning with page 16, line 17, and continuing through page 17,
« line 22. The ARCO witness was entering into evidence Exhibidt
2 . . .
-3 ! Thirteen, Case 6553, which was a copy of an engineering re-
{f - port titled Field Management Study, Abo Reservoir, Empire
;f Abo Pool, October 2, 1970. This report was reviewed and
B 24 | : . . e
i copies were presented to the 0il Conservation Division staff
S Il
25
¥ A : | at a meeting held in Santa Fe on May 11, 1972.
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The ARCO review of the report included
field history, geology, performance, evidence of secondary
gas cap, gas cap drape along structure, details on how the
reservoir numeric simulator was built, and applied, and also
how future projections of recovery were made.

Moving on to Exhibit Four, this is a copy

a

from the transcript once again of Case 6533 emphasizing the
part beginning with page 1%, line 5, and continuing through
page 20, line 25. These two pages are presented to show the
technical background on gas coning that has been presented to
the Conservation Division staff. Here is summarized why the
gas coning problem is one of our more important reasons for
added reserves from infill drilling in the Empire Abo reser-
voir.

Exhibit Five is again from the transcript
of Case 6553, emphasizing the statements étarting on page 21,
line 14, and continuing through page 22, line 6.

This illustrates the poséibility that in-
£ill wells could gain added‘resefves by drilling into zones
where anhydrité infilling or other irregularities would have
prevented flow to wells on wider spacing.

0. Mr. Stramp, turn now to what has been marke
as Exhibit Six and explain what this reflects.
A, Exhibit Six is an additional portion of the

transcript of Case 6553, being copies of pages 23, 24, 25,




Page 9
) ! and 26, The ARCO witness is discussing results of various
2 | reservoir studies, including reservoir simulator projections
: 3 to determine added o0il reserves from infill drilling. An
%gl 4 estimate of added gas reserves is alsce covered. I will
;: 5 | point out significant portions of this transcript.
6 First, added oil reserves from the 158-well
? infill drilling program are estimated based on the léfest
8 | reservoir simulator studies to be 14,510,000 barrels of oil.

9 That's from page 24, lines 23 through 25, and page 25, lines

of sz 1
§§§§ 0 1 and 2.
W -
55?3 " Also, added gas reserves due to the added
—~~ -
-z X
ks . . s R ‘o
- -<§§§ 12 oil from infill drilling are calculated to be an additional
; "
> O 4k . . . .
:g!é: 13 2.6 billion cubic feet of gas. That's from page 25, lines
xf:
©s ¥ 1 3 through 12.
1 Okay. Also, the ARCO technical witnéss
18 states, "The effect of ARCO's infill drilling program has
v been to increase the recovery of hydrocarbon reserves from
18 the reservoir, both through the closer spacing to take advan-
19 . .
tage of the heterogeneity of the reservoir to reduce the ef-
20 . .
fect of coning, and also to allow more production at lower
21 A
gas/oil ratios. This is a more efficient method of producing
I
22
i the reservoir.” That's from page 25, lines 16 through 22,
!
23 |
% Okay. The ARCO technical witness furthex
- |'
24 |
i states, "That in wy opinion the infill drilling of these wellgy
= 25 : .
i is necessary to effectively and to efficiently recover reserveg
= i !
/

|
|
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that would not otherwise be recovered."” That's page 26,
lines 3 through 6.

0. All right. Now go to what has been marked
as Exhibits Seven through Twelve and explain what these ex-
hibits represent or show.

A Exhibits One. through Six have reviewed in
summary Case 6553, and have shown that, first, because of
the geological nature of the Empire Abo reservoir, the infill
drilling program will result in recovery of additional o0il
reserves as calculated from reservoir studies based on fore-
casts by reservoir simulators.

Second, recovery of this added oil will meap
recovery of additional gas that would not otherwise be re-
covered.

Now, Exhibits Seven throﬁgh Twelve will
show that extensive geological studies ané geological data
were used as the basis for building these reservoir simulatorg
and for the engineering studies which forecast this addi-
tional recovery by infill drilling.

Exhibit Seven is a copy of the transcript
of Case 6553, page 16, lines 17 through 25, and page 17, |
lines 1 through 16, are being emphasized. The ARCO witness
is entering a copy of the field management study Abo Reservoip
Empire Abo Pdol, October 2nd, 1970. This exhibit shows that

the subject field study was discussed in detail before the
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Conservation Division staff on May 11lth, 1972, in Santa Fe.
On page 17, lines 12 through 16, we see, quote, "The ARCO
review of the report included field history, geology, perfor-
mance, evidence of secondary gas cap, gas cap drape along
structure, details on how the reservoir numeric simulator was
built ané applied, and how future projections were made."

| The following Exhibits Eight through Twelve
will Be excerpts from this report of October 2nd, 1970, which
illustrates some of the geological background behind the re-
servoir studies and simulator forecasts.

Exhibit Eight is a copy of the discussion
section, pages 2, 3, 4, and 5, titled Field Development and
Natural Depletion History. Attention is particularly directeﬁ
to the section entitled Geology, pages 2 and 3. Careful
reading will show to the kﬁowledgeable reader that a trémen—
dous amount of geolegical study lies behiﬁd this very brief
summary, and all of this geological study was used in the
reservoir engineering studies and in building the reservoir
simulators.

For example, it was the geologists' in
depth study of the main reef cores which gave the earliest
indication of the excellent vertical communication so '1mpo:ct-j
ant to a gravity drainage system. The geology discussion
refers to many geologicai structure maps and gamma ray neutrgn

log cross sections on various pages of the report. Included
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1 in the October 2nd, 1970, report are the following:

zi What we have marked as Exhibit Nine, which
3 is a copy of the reef map; Exhibit Ten, which is a base of

4 the reef map; and Exhibit Eleven, which is a structural cross
b section Back Reet to Fore Reef cross section. These are

6 selected examples. Actually, there were many studies by
? geologists, and geological cross sections were made covering
8 most of the wells in the field. All of these cross sections

9 were used in building the reservoir simulators, and simulator

EEEE 10 runs showed that the infill wells would mean increased re-
Qo ~=
@3 )
e 5—3 n coverles,
~ 232 |
‘ §§§§ 12 In addition, geologic studies involving
ug
>'°j" 13 < . N : .
:;g*ﬁ drill stem tests and log calculations established the original
<=3
nwys . c s
C= “ locations of both the initial gas cap and the water level,
B This data was also used in setting up the reservoir simulator
16 Exhibit Twelve is another inclusion from
w the report and is a copy of page 9, entitled Reservoir Per-
18 formance, History and Predictions. A study of the portion
b titied Volumetric Oil-In-Place, shows how geologic data,
2 cores and logs, were used to get detailed porosity and perme-
21 ability for each cell on the reservoir simulator.
2 f .
0. All right, Mr. Stramp, could you please
i’ _ . :
23} summarize briefly ARCO's presentation which you've just gone
2 _ _
i through in detail?
zsit R Yes, sir. It's my opinion that first of
i
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all, the infill drilling program as pursued by ARCO will re-
sult in additional o0il -- the recovery of additional oil re-
serves, as calculated from reservoir studies based on fore-
casts by reservoir simulators.

Second, recovery of this added oil will
mean recovery of additional gas that would not otherwise be
recovered.

And third, extensive geological studies and
geological data were used as the basis for building the re-
servoir simulators and the engineering studies which'forecast
this additionral recovery through infill drilling.

0 Mr. Stramp, were these Exhibits One throughj
Twelve either prepared by you or under your supervision, orxr
if neither of those, were any which were not so prépared,
have they been reviewed by'you and do you concur fully in
matters represented therein?

A Yes, sir.

o]

And is it your opinion, Mr. Stramp, that
approval of this application will be in the interest of pre-
vention of waste and protection of correlative rights?
A Yes, sir.
MR. COFFIELD: Mr. Examiner, 1 move the
admission of Exhibits One through Twelve.
MR, STAMETS: These exhibits will be ad-

mitted.
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1 MR. COFFIELD: And I have no further ques-
21 tions of Mr. Stramp at this time,
3
4 CROSS EXAMINATION
3 BY MR. STAMETS:
6 Q Mr. Stramp, you referred a iot to the Case

? 6553 and I didn't happen to sit in on that case, haven't read
8 the transcript. I understand the reasoning behind the addi-

9 tional oil recoveries from the infill wells. Would you just

| The best one I've had all day.

Egig 10 briefly give me the logic for the additional gas recovery?
(o] -~
ags"
g§§§ M § My own thinking being that the mobility of the gas would be
™ s 35
§§§§ 12 such that you would recover approximately the same amount of
g
>.gih 13 . ) : . . .
:jzmi gas with or without the infill program.
o« = 2
vy C .
o= " A Well, the additional gas recovery is a
15 direct result of the additional o0il recovery. If you consideL
16 how the reservoir would be situated at abandonment, the extra
w 14.5 billion barrels of oil you recovered, had it not been
8 recovered, would contain an amount of solution gas at aban-
b donment, and --
20 .
0. At abandonment pressure?
A A Yes. So we took the solution ratio at our
estimated abandonment pressure and that's where the estimated
|
: 23
i additional gas reserves number was calculated.
g2 ’ 2 | | . .
- i 0. Okay, that was a very concise explanation.
i3 2% |

I
o
|
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MR. STAMETS: Any other questions of the
witness?

MR. PADILLA: I have a question.

CROSS EXAMINATION
BY MR. PADILLA:

0 Mr. Stramp, do you know whether you wili be
trying to get some kind of an inférmal conference with FERC
regarding this matter?

A We've already tried to do that and their
response to us was that they would not consult with us while
our case was still pending, you know. If they rejected our
case, ﬁhey would talk to us and say why the case was -- the
filings’were not approved; however, while the case was
pending they don't want to have any direct contact with the
producing company.

Q. How about following a decision by the
Division? It's my understanding that -- it's my under-
standing that this hearing is here to give an explanation as

to why infill drilling will obtain additional gas reserves.

A Uh-~huh.

0. And following the decision by the Division
for amendment of Order -- this order here ---

A, 6054 .

0 -- will they grant -- it seems to me --

L]
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well, what I'm trying to drive at, it seems to me that they

2 will have to have some kind of an explanation from -- from

3 the company so that they can understand what -- what the

4 coning process is.

5 A Well, their position, as I understand it,
6 is that the producing company testifies before the state

7 jurisdictional agency and if the state jurisdictional agency
8 finds that the wells were necessary, then it's -- the burden

9 is placed on the state agency to defend their finding that .I

Egg: 10 the wells were necessary. It seems that they don't -~ they

os. it

ofse

zE:.s n want to have an impartial third party to evaluate our testi-

OZse

-5

&'Eag 12 § mony and summarize it and then present it to FERC, so they

3 .

>=ﬂ= 13 P - . ' Y

:ﬂgéi don't have to rely on the producing company's testimony on
38

5823 1

its own. So the basis that we set up this hearing was that
our -- we had a whole batch of our infill findings that had

B | been approved as being necessary to effectively and efficientry

7 drain the reservoir-by the State. You sent it to FERC and
s they said it did not meet all the criteria that they had es-
b tablished. They sent a letter back to the Division stating
20 the points that they felt had not been covered, and we just’
21 got a copy of the letter and we felt like we would take the
z opportunity to try to amend this case in ways we thought
231 would help you in your decision, but basically what they want
24% is a response from the Division, I believe, as to the questions
25; they raised in their letter, if you could follow any of that.
!
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0. Yes. Well, now going back to the 2.6 or
2,611,000 additional Mcf of gas.

A Uh-huh.

0. Would you attribute that to the entire

Empire Abo Unit?

A Yes, sir.
Q In other words --
A It's not a -- that figure does not apply

only to the wells that we have filed for and that they re-
jected. That is a total number for the entire 158-well in-
fill drilling program in the unit.

0 So the best way to attribute all of this
additional gas to individual proration units would be to
divide the entire number of proration units by -- into this
figure.

A, That would be one way of doing it, not
necessarily the best. That would be a psuedo number, you
know. It's very difficult in this reservoir to assign speci-
fic reserves to a particular well because of the mechanism
that it's being produced under. We, if you would like, we'll
try to work an allocation of those gas reserves by well and
on a little more scientific basis than just dividing by the
total number of wells, because there are other factors in-
volved, the particular spacing that the well is on, and the

pay section, and whatnot. If you like, we'll do that and
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submit it as additional testimony in this case.
MR. STAMETS: What factors would that be

based on?

A Well, I'm nct sure. We'd have to investi-
gate it. It would be a -- a large factor would be what sort
of location that infill well is on, whether it's -- some of

our infill wells are on essentially 10-acre locations and
some are on 5-acre locations, so you would expect the 10-acre
locations to recover more additional reserves than the 5-acre
locations would, and --

MR, STAMETS: It would still be based on
the additional recovery only you'd try and get it down to the
individual tracts for these wells.

A Yeah. I guess, if it would be aéceptable,
we could just take the total reserves and divide by the total
number of wells, and that would give a'gooﬁ estimate.

MR. STAMETS: I think the scientific way
would certainly have more validity.

A Well, that was our feeling, too, so we'd
be happy to work that out, if you like.

MR. STAMETS: That sounds fine, if you
could submit that along with an explanation of how the facts
were arrived at, we will add that to the record in this case.

Also, I would suggest that a proposed order

would certainly speed things along in this case, if you would
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like to submit one.
A Okay, we'd be happy to do that.
MR, STAMETS: Any other questions of this
witness? He may be excused.
Anything further in this case?

The case will be taken under advisement.

(Hearing concluded.)

o
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MIOL,OOWAMIST Y Ve wil)l eal) noxt Chase 6743,

MR, P2ADILLY . Avmlication of ARCO 08Y ang
fas Company for amendnent Lo Qrder BHo, R-6064 0 [Iddy County,
Mew Mexico.

MPL COFFIRLD: Conrad Coffield, with the

Hinkle Law Firm of Midland, Wexas, appearing on behalf cf
ARCO 0il and Gas Company. I have one witness.
MR. STAMETS: Any other appearances in this

case? I'd like to have the witness stand and be sworn.

(¥lithess swvorn.)

RYAN STRAMP
being called as a witness and having been duly sworn upon his

oath, testified as follows, to-wit:

DIRECT EXAMINATION
BY MR, COFrFIELD:

0 Mr. Stramp, would you please state your
nane and address, occupation and employer?

A Yes, siy. My name is Ryan Stramp, S-T-R-A-
and I reside in HMidland, %euxas, and I work for ARCC 0il and
Gas there as a petrolevn cncincer.

o Are von Yamiliar withh ARCO's avolication

in this case?

R EREEEEEEEEIITEE=————————
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. 1.
i Yas, sic, Toan,
2
0 ilave you proviously testified before the
3
Pivision as a petroleun encineor?
4
A, Yeg, sir, T have,
b
e and werce your qualifications made a matter
6
of record and accepted by the Division?
7 .
A Thov werc.
8 .
MR. COFFILII: Mr. Examiner, is the witness
§ 9
8 s considered qualified?
GE 2 i l
&8 MR. STAMETS: Yes. he is.
@33
oy £ 1
.‘Egc Q Mr. Stramp, would you please state your
B
g i2 i : .
$3% connections with the Empire Abo Unit?
Ergs 13
% s A I've been assigned to the Empire Abo Unit
14
| 3
S engineering group within ARCO for approximately the vast
15
l year and a half, and I've held various positions in that

16
" engineering group.

17
Q ckay, Mr. Stramp, are you familiar with
18
testimony and with the record wvhich was established before
19
the 0il Conservation Division in Cases numbered 4952, 4953,
20 '
which were heard on Anril 25, 1973, as well as Cases numbered
21
5211, 5212, 5213, heard on April 10, 1974, and Case €553, f
22
with 1ts exhibits, heard on June 12, 1978, as a rosult of
23
which the Division issued Order MYo. R-6054, dated July 10,
24
1979, and alsc are you familiay with the Order R-60547
25
A Yas, I an.
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MR Copririn: TF the Bxanine» wvicasoe, re-
wence vill be nade to theus cases throuchout Mr, Stramp's
testimony, and we would resoectfully request that acrinistra-

tive notice be taken of matters reflected therein.,
MR, STAMETS: T& will bao.
O My, Stramp, would you state briefly what

ARCO seeks in this application?

A Ry amendrent of Order No. R-6054, dated
July 1%th, 1872, ARCC scchs a {inding that those same unorth

dox producing well locations in the Empire Abo Unit area
which were found in Order 6054, order two, to be necessarily
to effectively and efficiently drain the portion of the re-
serveir covered by thelr reospoctive existing proratlon units
which could not be so drained by the existing wells on the
units, be found to be necessary to effectively and eff501entl
drain both as to oil and gas the portion of the reservoir
covered by the respective existing proration units which
could not bhe so drained by existing wells on the units.

ARCO further seeks the finding by amendment
of Ordex 6054 that the Impire Abo reservolr studies and
numerical reservoir simulations, which have been reported or
submitted to the Division at various times, and which were
considered by the Division in the findings and orders within

Order Yo, R-6054, are soundiv based on appropriate geological

evidence,

s -.- - !
PR ARG WULHLU‘E
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0 rnd what is it that you propose to show,
Mr. Stramon?

A Pirst we will show throualy reference to
testimony in Case 60553, heard June 13th, 1979, hichlights of
the evidence placed béfore the Conservation Division and
its technical staff, which led to its finding and rules iﬁ
Order No. R-8054, Okay.<

The finding stated that "infill producing
wells were, and are hereby found,’to be necessary to effec-
tively and efficiently drain the nortian af the reservair
covered by *heir respective existing proration units which
could not be so drained by the existing wells on the units.”

Also, we will again review Case 6553,
Exhibit Sixteen, which outlined the quantity of added oil
reserves shown by reservoir engineering studies to be re-
covered by the infill drilling program.

Sacond, we will reviewltestimony at the
hearing of Case 6553 on Tune 13th, as to the estimated new
gas volumes that will be recovered as a result of the new
0il reserves gained by the infill drilling program.

Third, we wiil show that the reservoir en-
gineering studies and reservoir simulator vrojections which
showed added reserves from infill drilling were based on

appropriate geolodical evidence, in addition to the engineerij

evidence presented.

i
f]
i
|
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0, rP1Y right, My, Stranp, would you nlecase re-
fer to what we've mavked as Y:hibits One throuch Five and
explain what these are and what they show?

A Okay. Ixhibits one throuch Five will be
references to and edcerpts fron testimony and exhibits pre-
sented in the New Mexico 0il Congervation Divieion Case 6553,
neard June 13th, 1979, cut of which came Division Order
R-6054, dated July 10th, 1279.

Okay. Exhibkit One is from the transcript

L. P ] R

of the testimony during t
on June 13th,

Exhibit Two states some general principles
as to the added recovery effectzs of infill Arilling in a
gravity drainage reservoir, such as Empire Abo, It is
portion of the transcript of Case 6553, begirning ¥%ith page
13, line 24, and continuing to page 14, line 22.

Exhibit Three is again a copy of a part of
the transcriot of Case €553, emphasizing the poriion begin-
ning with page 16, line 17, and continuing through page 17,
line 22. The ARCO witness was entering into evidence FExhibit
Thirteen, Case 6553, which was a copy of an enginecering re-
port titled Field Management Study, Abo Reservoiy, Empire
Abo Pool, October 2, 1970. rhis report was reviewed and
covies wore presented to the 011 Conservation Division staff

at a nmeeting held in Santa Ye on May 11, 1972,

l

u}
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The A0CO coviey of the revort incruded

o

field history, geology, veriovmance, evidence of sccondary
gas cap, gas cap drave olong structure, detailds on how the
reservoly numeric simulator was built, and aprlied, and also
how future vroijections of recovery were nmade.

Moving on to I'xhibit Four, this is a copy
from the transcript once again of Case 6553 envhasizinc the
part beginning with page 19, line 5, and continuing through
Theas &y »
techmical background on cas coning that has been presented to

the Conservation Division staff. Here is summarized why the

gas coning problem is one of our more important reasons for

ko]
fede

added roserxves from infill drillin n ghe Impire 2bho reser=—

Exhibit Five is again from the transcript
of Case 6553, emphasizing the statements starting on page 21,
line 14, and continuing through page 22, line 6.

This illustrates the possibility that in-
£ill wells could gain added reserves by drilling into =zones
where anhydrite infilling or other irregularities would have
prevented flow to wells on wider spacing.

Q My, Stramn, tuen now to what has been marked
as Exhibit Six and explain what this reflects.
A, Exhilkit Six is an additional portion of the

transcript of Case 65733, beinu conies of pages 22, 24, 25,
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and 26. ‘the ARCO witness is discugsing results of vavious
rescervoir studies, including reservolr simulator projections
to determine added oil roserves frow in7i1) driliing. An
estimate of added gas rescrves is also covered. T will

point out significant portions of this transcript. . ;

First, added oil resexrves from the 1h9-well

fill drilling program arc estimated based on the latest

regervoly simulator studies to be 14,510,000 barrels of oil.

That's from page 24, lines 23 through 25, and page 25, lines

1 and 2 : : g
' ~ Also, added gas reserves due to the added ‘ :

b xae b s

oil from infill drilling are calculated to be an additional

2.6 billion cubic feet of zas. That's from page 25, lines

e

3 through 12,
Okay. Also, the ARCO technical witness

states, "The effect of ARCO's infill drilling program has

been to increase the recovery of hydroctarbon reserves from

the reservolir, both through the closer spacing to take advan-—

o eerEd L e Ba e

tage of the heterogeneity of the reservoir to reduce the ef-
fect of coning, and also to allow more production at lower s
gas/oil ratios. This is a more efficient method of producing |
the reservoir." That's from page 25, lines 16 througn 22,
Okay. The ARCO technical witness further
gtates, "That in my opinion the indill drilling of thesge wellf

is necessary to offectively and to efficiently recover rosexv%s
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that would not otherwiee he rocovered,™ That's pace 26,
lines 3 through 6. H
0 P11 ricoht. YNow ¢go to what has been narked
as I'xhibits Seven through "velve and exnlain what these ex-
hibkits represent or show.

A Exhibits One through Six have reviewed in

summary Case 6553, and hkave shown that, first, because of

the geological nature of the Fmpire Abo reservoir, the

drilling program will result in recovery of additional

N4

2serves as calouladed from resc
reservoir simulators.

Second, recovery of this added o0il will me
recovery of additional gas that would not otherwise be re-
covered.,

Now, Ixhibits Seven through Twelve will
show that extensive geological studies and geological data
were used as the basis for building thess reservoir simulato
addi--

and for the engineering studics which forecast this

tional recovery by infill drilling.

Exhibit Seven is a copy of the transcript
of Case 6553, page 1€, lines 17 through 25, and w»acc 17,

lines 1} through 16, ave beinc emphasized. The 2RCO witness

is entering a copy of the field management study Ao Reservoil

3

Frapive e Poel, October 2nd, 1970, 7his exhiblitc shows that

the subjact field study was digcussed in detadl before the
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3
S

Conservation Division sta® on Mav Lith, 10872, in Santa Ye.
On wvage 17, lines )2 throuerh 14, we sea, ouote, "Tho ARCO
review oy the report included “ield histovy, geology, perfor-

mance, evidence of scecondary agas cap, gas can drare along

structure, Jdetails on hovw the reservvolr numeris simulator was

built and applied, and how future projections were made."
The followinog Exhibits Eight through Twelve
will be excerpts from this report of October 2nd, 1972, which

illustrates some of the agenlosicnl basckeround hehind the va-

e - PRS- SN

Servolir siudles and simulator Forecasts.

sxhibit Eight is a copy of the discussion
section, pages 2, 3, 4, and 5, titled Field Development and
Natwural Nenletion History. Attention is particularly directed
to the section entitled Geologv, pages 2 and 3. Careful
reading will show to the knowledueable reader that a tremen-
dous amount of geolooical study lies behind this very brief
summary, and all of this geological study was used in the ”
reservoir engineering studies and ig building the reservoir
simulators.

For example, it was the geologists' in L

depth study of the nain reef cores which gave the ecarliest

indication of tha =xcellent vertical cormunication so import--

ant te a qravity drainage svsteri.  The geology discussion

e

cficrs to rany geolodgical struchure npapns and gamna cay neutroq

&7

log cross sections on various bpages of the yeport. Included
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e
b

in the October 2ud, 1979, rosori are LUhe vollowdne:

et v Bovese ariiod as Diehidbhit Hine, whiceh
g a copy of the rec” nap; Qxhubit sen, whiich s o bhase of
the reof rap; and Bxhibit Dlovor, which 1s & structural cross
section lack Reef to Fore Reef cross section. Those are
selected oxamples. Actually, there were many studies by
geoloygists, and geological cross sections were made covering

-~

most. of the wells in the ficld., All of these cross sections

~

were used in buillding the reservoir simulators,; and eimalator

[ T T e N B . LR 3 Y
£ ovaddur sl alGarsZiY O « Us

. wells would meah Lncreased re-~

In addition, geologic studies involving
drill stem tests and locg calculations established the origina
locations of both the initial gas cap and the water level.
This data was also used in setting up the reservoir simulator.

Exhibit Twelwve is another inclusion from
the report and is a copy of page 9, entitled Reservoir Per-
formance, .iilstory and Predictions. & study of the portion
titled vVolumetric 0Oil-In-Place, shcws how geologic data,
cores and logs, were used to ¢et Jdetailed porosity and perme-
ability for each cell on the raservoir simulator.

0. ALl right, My, Shramws, cculd you »lease

sunparize briefly ARCO's proesceniation which vou'we just gone
{hrouch in detail?

3 Yos, sir.  T4's ny opinion

L




Page 13
1
all, the iafill Orilling ovocrar as osursued by ARCO will re-
2
sult in additional oil - tho recovery of additional oid ra-
3
serves, as calculated fron resorvoly studies based on fore~c¢
4
casts by reservelr simnulators.
6
Second, rocovery of this added oil will
]
mean recovery of additional gas that would not otherwise be
7
recovered.
8 . _
And third, cxtensive geological studies and
s 9
3 g geological data were used as the bascis for building the re-
-s 8 10
§§E gervolir simulators and the endiacaering studies which Forecast
aig 1"
"z this additional recovery through infill drilling.
€§: 12
S-E.ig 0. Mr, Stramp, were these Exhibits One through
Br 8 13
5 2 Twelve either prepared bv vou or under vour sunervision, or
I 14
s if neither of those, were any which were not so vprepared,
15 -
have they been reviewed by you and do you concur Yully in
16
matters represented therein?
17 .
k. Yes, sir.
18 ] » a * I
Q and is it your opinion, Mr. Stramp, that
19 ] a > 3 >
approval of this application will be in the interest of pre-
20 1] . L3
vention of waste and protection of correlative rights?
21 '
A, Yes, sir.
22
MR, COFPIRLD: v, Dxaninexr, 7 nove the
23
admission of Exhllits One throunghr Twalve,
24 )
MR, ERANITS s Phese exnibits will be ad-
25
mitted.
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HL corryingb:  mnd I have no further ques-~

tiong of Mr. Stramv at

CROSS DXANT.INTTON

RY MR. STAMETS:

0. Mr, Strarwp, you referred a lot to the Case

6553 and I didn't

happen to sit in on that case, haven't read

the transcript. I understand the reasoning behind the addi-

9

tional o0il recoveries from the infill wells. Would you just
10

bricfly give mc the logic for the additiovnal gas recovery?
11

My own thinking being that the mobility of the gas would be
12

such that you would recover approximately the same amount of
13

gas with or without the infill nrogroam.
14

A Well, the additional gas recovery is a

15 ’

direct result of the additional oil recovery. If vou conside

how the reservoir would be situated at abandonment, the extra

14.5 billion barrels of oil vou recovered, had it not been

recovered, would contain an amncunt of solution vas at aban-

19
donment, and --
20
0 At abandonment pressurc?
21
A Yes. ©Bo we took the solution ratio at our M
22
estimated abandonment pressure and that’s where the estimated
23
additional ¢as reserves nunboer was calceulated,
24
0 Ckay, that was ¢ vory concise explanation,
25
the best one ('va bad all day.




Page 15
: 1
MR, orAMEu: Any other guastions of the
2
witness?
3
MR, PADTLLA: T have a question.
4 )
5
CRO5S EXAMINATION
6
BY MR. PADILLA:
? :
I Q Mr. Stramp, do you know whether you will be
8
trying to get some kind of an informal conference with FERC
9
regarding this matter?
10
A We've alpcady tried to do that and thelir
1

e g

n response to us was that they would not consult with us while
12

our case was still pending, you know. If they rejected our %

¥
)

Afesm@llh reporting service
General Conrt Reporting Servic:
ADSURENEEPSRENN, Sents Fe, Now Mixico 87501
Phons (S0SMPUNE

13
case; they would talk to us and say why the case was ~- the
14
filings were not approved; however, while the case was
1§
pending they don't want to have any direct contact with the
16
producing company.
17
Q Bow about following a decision by the
18
Division? It's my uwnderstanding that ~- {it's nmy under- ;
19 !
standing that this hearing is here to give an explanation as i
20 i
to why infill drilling will obtain additional gas reserves. é
21 ;
A Uh-huh. }
22 i
0 And following the decision by the Divisien i
" -
for amendment of Order ~- this order here '
24
b 6054, |
25 j
Q0. ~~ will they grant ~- it saens to me ~- |
]
|
1
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woll, what I'm trying to drive at, it gscems to me that they

will) have to have some kind of an axplanation €from --- from

the company so that: they ~aa wnderstand what -~ vhat the
coning process is,

A Well, their position, as T understand it,
is that the producing company testifies before the state
jufis'ic&onal Agency and if the state jurisdictional acency
finds that the wells were necessary, then it's ~- the burden

is placed on the state agency to defend their finding that

the wells were necessary. It seems that they don't -~ thev
want to have an impartial third vparty to evaluate our testi-
mony and summarize it and then present it to FERC, so they
don't have to rely on the »roducing company's testimony on
its own. So the basis that we set up this hearing was that
our -- we had a whole batch of our infill findings that had 3
been approved as being necessary té affectively and efficiently
drain the reservoir by the State. Yonu sent it to FERC and

they said it did not meet all ~“he criteria that thev had es- :
tablished. They sent a letter back to the Division stating
the points that they felt had not been covered, and we just
got a copy of the letter and we felt like we would take the
opportunity to try to amend this case in ways we thought
would help vou in vour decisicn, but hasically what they want
is a reanonse fyom the Division, T pelieve, as to the questiqus

they raised in theiyx letter, 1f you could follow any of that.
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0 Yes., all, now going back to the 2,6 or
2,611,000 additional Mof of aas.

A, Uh-huait,

n Would vou attribute that to the entire
Empire Abo Unit?

A Yes, sir.

Qo In other vwords -~

A It's not a -- that figure does not apply

only to the wells that we have filed for and that they re-~
jected. That is a total number for the entire 158-well in-
£1i11 drilling program in the unit.

Q So the best way to attribute all of this
additional gas to individual proratiqn un;ts would be to
divide the entire number of proration unitsg by -- into this
figure.

3 That would be one way of doing it, not
necessarily the hest. That would bhe a psuedo number, you
know. It's very difficult in this reservoir to assign speci;
fic reserves to a particular well because of the mechanism
that it's being produced under. Ve, if you would like, we;ll
try to work an allocation of those gas reserves by well and
on a little more scientific basis than just dividing by the
total number of wells, becauss there are other factors in-
volved, the particular svacing that the well is orn, and the

pay section, and whatnot. TIf vou like, we'll do that and

L
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subait it as additional costirony in this caseo.

MRLoananns s What factors would that be
basged on?

n, Well, T not sure. We'd have to investi-

gate it. It would be a -- a large Tactor wonld Le what sort

.of location that infill well is on, whcether it's -- some of

our infill wells arc on essentially 10wacreilocations and
some are on 5-acre locations, so you would expect the l0-acre
locations to recover more additional reserves than the 5-acre
locations would, and -—--

MR. STAMETS: It would still be based on
the additional recovery only you'd try and get it down to the
individual tracts for thoese wells.

A Yeah. I guess, if it would be acceptable,
we could just take the total reserves and divide by the total
number of wells, and that would give a good estimate.

MR, STAMETS: I think the scientific way
would certainly have more validity.

3 Well, that was our feeling, too, so wefd
be happy to work that out, if you like.

MR. STAMETS: That sounds fine, if you
could submit that along with an explanation of how the facts
rerve arrived at, we will add that te the recoxd in this case.

Also, T would suggest that a proposed order

would certainly sveed things along in this case, if you would
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b

like to submit one.

A, Okay, we'd pe havwy to do that.,

MR, s0aMUes: Any other auestions of thig
witness? Ille may be excused.
Anything further in thisg case?

T™he case will be taken under advisement.

(Hearing concluded.)
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RUNENIUNSEERSIN Gt DAETAN SN KON UUD

SALDY V. BOYD, o Certivioed Shorthaand Reporter,
DO IRREBRY CERTIFY thait the foregoing and attached Transcript
of learing bafore the 0il Conservation Division wvas reported
M by mae; that the sald transcript is a full, true, and correct
record of the hearing, prepared by me to the best of my

ability from my notes taken at the time of the hearing.

Eéily Winﬁoyd, C.S8.R.

|
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CASE NO. 6741

EXHIBIT NO., |

Testimony from the transcript of 0il Conservation Division
Case No. 6553, heard in Santa Fe, New Mexico, June 13, 1979.
The testimony begins on page 8, line 22, and continues to
page 9, tine 12,

, "In order for the Conservation Division to determine that the
i infill wells would recover additional oil, it was necessary
¢ for them to be aware of the following facts:

That this was a gravity dralnage reservoir with good
vertical communication.

RRN 4 L BT S DR PR

That there was an extensive, expanding gas cap.

That individual producing wells had @ tendency to cone
in gas, shortening their life and reducing recovery.

[T

That reserves would be increased by producing the oil
at low gas/oil ratios.

That the proposed infill wells were being located so as
to take advantage of the gravity drainage mechanism."

P e TR}

The above quotation sets out some of the key facts the
Division would need to Know to make the finding that infill
drilling would result in the recovery of added reserves. .

H Transcript pages 9 through 23, line 10, with Exhibits 3
through 15 show that material supporting these facts has

been presented to the Conservation Division and its technical
staff,

74 |
ARCo
fec o nlz8(79
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that's probably a typographical error there. They show

25,036 barrels of water per day. That should have been
2536 barrels per day.

Exhibit Nine, a secondary gas cap has

.expanded to extend over most of the reservoir.

This is page 30, lines 20 through 26, and
page 31, lines 1 through 17.

Exhibit Ten, Field production history and
resexrvoir numeric models studies have demonstrated that
reservoir recovery is governed by a gravity drainage
mechanism.

Statement read from Unit Plan of Operation

| by ARCO technical witness. Page 25a, lines 4, 5, and 6.

Ian@mmary, all points above were in the
sworn record prior té the 0il Conservation bivision con-
sideration of the first ARCO infill proposal.

They show that the Division had plenty
of evidence to establish that the ﬁmpire Abo reservoir was
governed by gravity drainage with an overlying expanding
gas cap.

2
marked aé Exhibits 11, 12, 13, and 14, and idéntify these,
pleasec.

A

First, having established as shown in

Exhibits Five through Ten that the Empi}e Abo reservolr
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recovery mechanism is governed by gravity drainage with an
expanding gas cap, the Division technical vcople would have
known what is widely known among experienced reservoir
engineers, that there are at least two major ways to in-
crease hydrocarbon recovery from such a reservoir.

They are, first, conservation of gas
energy, and that is to retain gas in the reservoir, void a
minimum of reservoir space per barrel of oil produc;d,
achieved by shutting in or curtailing inefficient, high
GOR, producers, aided by injection.

Second would be minimum ~- minimize gas
coning into producing wells by dispersing withdrawal points
going to closér well séaciﬁg, e3pecia1;y mid- and down-
structure. ]

The Conservation bivision would have seen
that ARCO's proposal to préduce oil from the nmore efficiént
infill wells, using them to replace production from incf-
ficlent high GOR wells, would act toward achieving both
one and two above, hence increasing recovery.

But the Division also had much evidence
aV‘ilabl¢ tu support tilis conciusion. Some of this evi-
dence will be shown in Exhibits Eleven'througﬁ Fourteen.

The reservolr voidage efficiency factor

defined as the ratio of barxels of reservoir space voided

to barrels of stock tank oll produced is a good yaxdstick
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voir if you want to maximize ultimate recovery."

Also, with a voldage linit, operators will
"... try to get as low in the reef as they can and pro-
duce at as low a gas/oil ratio as they can ...".

There again this is Case 5212 and 13,
transcript page 92, lines 9 through 23, and page 93, lines
1 through 7. !

_Line 9 is the one right after the A and
the staft of a new varagraph.

MR. NUTTER: And then.it's the rest of
that paraaraph?

A, . - Yes, sir, the rest of that page.
| MR. NUTTER: All right.
A Angsphe first seven liﬁes on the following
page. "

MR.'NUTTER: We've got tﬁat.

A Okay, here is Exhibit Thirteen. I have
only one copy of this exhibit.

This is a copy of a report on ARCO's re-
servoir study prior to unitization; including results of
reservoir numeric model rﬁns. Itg purpose will be to show
the wealth of enginecering data that’the-Divisibn staff had
available prior to the infill well proposals, plus how
that data could show the potential for added recovery by

infill drilling. '

e a e

s e daa o
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The Exhibit Thirteen rcporﬁ, Field
Management Study, October 2nd, 1970, was presented to
various members of the 0il Conservation Division staff by
ARCO representatives at a background meeting held May iith,
1972 in santa Fe, ilew Mexico.

Attending this meeting for tlhe Conservation
Division were Messrs. A. L. Porter, Richard Stamets, Dan
Nutter, Elvis Utz, Jin Kapteina, and George Hatch.

This meeting lasted several hours and
ranged over every area of the reservoir mechanics and the
status of unitization at that time.

The ARCO review of the report included

field history;-geology, performance, evidence of secondary

gag ©ap, gas cap “déa?e" along structure, det
the Reservoir Numerié Simplator was built and asglied,»
and how future projections:were made, as to recovery.

It was pointed out that ARCO's method of
cperations would be to shut in higﬁ GCR wells and trans-~

fer production to low structure, low GOR locations, and

that shutting in high GOR wells to conserve gas cap gas

residue gas into the gas cap.
Key points in the report were that under
ultimate rccovery under natural depletion was estimated to

ba 172.6 million barrels. Ultinate redovery under uniti-

r




Santa Fe, Naw Mexico $7501

Y-
oF
3!
Zz

o
2
=3
%8
-d

<E
0y

3020Plaza Blanca (§06) 4712462

6780

10

1

12

13

1

AR co
N
/4

B R 8 N

Y

1

CASE 74y

would be 200.3 miilion barrels.

As an iten of interest, I think as of
June tha lst we had recoverad appro:inately 178 million
barrels out of this resexvoir.

Coning of gas, at the bottom of page 3
there is a list of wells which have required recompletion
lower to reduce high GOR.

At the top of page 4 gas coning is men-
tioned as. a problem that has glready shown up in the per-
formance of these wells.

The discussion of the futurc forecasts
went into-the_probability that conihg of gas into pro-

ducing wells ﬁohld be a factor in future reservoir per-

A s e o e e .
AV AMMILILC « -

Referring to E:xhibit Fourteen, this was
distributed at that meeting. It is a background report
on the type of ccning simulator that was used in con-

junction with the field-wide model to forecast future

performance. A three~dimensional drawing of a single well

coning model was used to show developnent of a typical

i gas Cone.

o

; The drawing was also used to examine the

coning phenomenon and discuss the fact that the chief

i

|

reason gas coning would be a problem in this reserveir

was the fact that vertical permeability was equal to hori-
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zontal permeability, and therefore, gas cap gas, much more
mobile than the oil, had to move vertically a matter of
only 200 feet or less to recach the perforated interval,
while the more viscous oil had to move much greater dis-
tances horizontally. This was especiaily true with the
40-acre spacing then in effect.

The point being made with the above
coning discussion rchash is that in May, 1972, before
submittal of the first infill application, which was Sep-
tember 10th, 1974; the Conservation Division staff had
eﬁough background on gas coning flow mechanics in the
Empire Abo to be able to reach the same conclusion as ARCO
engineers, thét'closer spaéinq of the wells in the Abo
should result in reéqyery of additional oil due to reducing
gas coning.effects.’

In additién, dispersal of withdrawal
points can nean less pressure drawdown at each point,
therefore less tendency to cone gaé, and greater recovery.

The Division staff also had prior informa-
tion on the added recovery to be gained by maximizing low
GOR vroduction from sworn testimony and thne ARCO Reservoir
Simulator results in the October 2nd, 1970 reﬁort.

Thus, they could see that the low GOR
production to come from the infill wells was going to in~

1

crease ultimate recovery.

R R —|
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1 Q ‘ Mr. Tweed, refer to what wa've marked as
2 Exhibit Fifteen, please, and explaia what that shows.

3 A Exhibit FPiftcen, thils is a copy of the
4 written portion of the first plan of operation proposed for !

5| the Empire Abo Unit, dated April 25th, 1973.

6 This plan was enterod into evidence as
7 Exhibit Six of Case Number 4952 and Case Number 4953, ap- C
A
1 8 plication of Atlantic Richfield Company for a unit agreement
i
! 9 and for a pressure maintenance project, heard dbafore
i "
: o5 10 i . -
: 5§3: Examiner R. L. Stawmets on April 25th, 1973. L
, [ -t )
: gé E‘% " Entxry of the plan of operation into evi-
= I T3 . :
ok . .
§§j§ 12 dence is made on th2 transcript on page 23, line 10.
L .
=8 é': 13 . = ,
gg i Discussion continues through page 28, line 19. F
e - 4
P73 w : 4
. { o= b The plan of operations contains a great ! ]
15 B ]
1 deal of background material that could have been used by )
. e "6 the Conservation Division in a determination of added re-
‘ BEEE N . g
i covery resulting from infill drilling. ]
: oo | ]
I © : ) .
TR o~ i Following axe several examples:
P 8 ‘\&-\n On page 3, undexr "l. Project Area, his-
g . g 2(& 2% . tory, and background”, in the second paragraph, fourth
P S N .
gij- R 9 1 o1 through seventh lines from the top wa see; "Vugs, fractures,
é’ i - - -
IR 22
i i and fissures have been observed in cones throughout the
P 23 ||
[ 5o ~ §! main reef with local anhydrite -- in cores throughout the
| 25 |
§ [ main resf, excuse me, with local anhydrite infill_ing some-
kbt L BT - - .26“. . ) .
j times restricting flow."




5 Page 22
! In applying tids statement to the infill
2 drilling proposals, the Conscrvation Division could havo
3 reasoned, as ARCO engincers &id, that increasing well
£l
: 4 density might recover some added oil by drilling into zones
3 5 where anhydrite infilling or othgr irregularities would
¢ have prevented flow to wells on wider spacing.
7 On page four, first paragraph, lines 4
8 through 7 down from the top, we see, "Field perform;'mce
: o and detailed study of cores indicate excellent vertical
%%;é 10 permeability. The principal producing mechanism is gravity
; o 3? ’
: §§g§ n drainage with an expanding gas cap."
ggg% 2 On page four, second paragraph, lines 6
ggég v through 9 from the top, we -see, “Unitizgd residue gas
@8z " injection for press{n'_"e maintenance is calenlated to in-
- crease fut\_lre recove;y by about 30 millio: barrels compared
| 16 to continued primary operations.”
i | In comparing this 30 million barreis
s gain from residue gas injection to the 27.7 million bar-
b rels galn over primary by simply naxirizing production from
% low GOR wells, the Conservation Division could have reasoned
# that control of the GOR was more important to added recovery
than gas injection, and addition. of the infili wells at
low GORs would help control the overall GOR.
“ On page four we sze, "Baslc Concepts
‘ ® !i Governihg Future Unit Opcrations., )
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ﬁield production history and reservoir
numeric model studies have denonstrated that reservoir
recovery 1s governed Ly a gravity drainage nechanism, With
unitization the opcrator will be .able to maximize benefi-
cial effects of thié most efficient recovery mechanism by
careful observation of well performance and shutting in or
curtailing production from inefficient wells."

The Conserxvation Division could have seen
the infill wells as a chance to replacg the production
from inefficien£ high GOR wells, thus gaining reserves.

Qe Mr. Tweed, go to what we've marked as
Exhibit Sixteen and explain that to the Examiner.

A  7his is a table listing several studies
from infill drilling.

To sumnarize ARCO's reservolir studies re-

lLting to infill drilling:

a. The study covered in the October 2nd,

4

1970 report showed added recovery by keeping the producing
GOR low.
Mlsn O & mdevaTew ca vmnaa Tl T ead e mnase Vasede v e S
FY YL o 2 Dhuu_y AN xJ.I-\:-LLL.l-LLlC\&_Y MMM WKLY Lo\

;justify the first two infill wells. The 8-74 study was

fjust a preliminary study to determine if enough additional

recovery could be obtained from the new wells to make it

economical. It did shov that it would be economical to
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drill the infill wells and therefore, we procceded.

Tha 1975 study took more factors into ac-
count and evaluated 20-acre spacing. And you night sce at
that time, the 1975 study indicaged that we would recover
some 100,000 barrcls per well additional recovery due to
the infill drilliag program.

The 13977 study was the more complete
raservolr model and evalvated both 20-acre and l0-acre
development. This study indicated that the average of
the 158 welis we proposed to drill would recover -- the
average well would recover some 92,000 barrels.

Of course, these studies were necossary
to get a betfér’fix on added reserves as more data and more
sophisticated simu;é;ors becarne availaSle and to evaluate
conomic bcpefits. i

Having dbne these studiés, RCO then
sought and received administrative approval rather than a
formal hearing. In doing this we fzlt that the Conserva-
tion Division and its staff, with their solid technical
abilities and considerable background in the Empire Abo
reservoir mechanics, would sece that thare are indeed in-
creased reserves to be ¢ained from infill driiling.

In addition, I might point out that all
of our studiles, especially our 1977 study, whlch was the

nost sophisticated numeric simulator that we run, indicated
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that tho total recovery from all of our infill drilling
would be some 14,510,000 barrels.

We had subnitted to the Cornission on our
original hearing a -- okay, it was in RMOCD Order R-4549,
Attachment B, was a table of gas volume factors versus
reservolr prossure. At that time our estimate was, and
still is, that the abandoned pressure of the reservoir
would be 100 psia. At that, at that préssurc a barrel of
0il would have 180 ‘standard cubic fcet of gas still in

solution. The additional recovery of some 14,560,000

///barrelg\would'thus recover some additional 2,611,800 Mcf
M“mwﬁ« .t
of gas. .
—
P 1| 7 Okay, Mx. Tweed, in your opinion what

will be your -- whaﬁfhas been the effect of ARCO's infill
drilling program as §ou've discussed it hore today?

A The effeét of ARCO's infill Grilling pro-
gram has been to increasce-the recovery of hydrocarbon re-
sorves from the rescrvolr both due to the closer spacing
to take advantage of the heterogeneity of the rescervoir to
reduce the effect of con.ng, and also to allow more pro-
duction at lower GOR -- more efficient low GOR wells than
high GOR production.

I night add that as of 5-1-79 the 129
infill wells that were-onbproduction had recovered some

.

16,292,000 barrels of oil.
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Q . Do you have anything else to add, Mr.
Twoed?

A Mo, not other than the fact that in rny
opinion the infill drilling of these wells is nccessary to
effectively and efficiently rocover réserv&s that would
not otherwise have been recovered.

Q A1l right, Mr. Tweed, were these exhibits
One through Sixtecn either prepared or assambled by you
or under your supecrvision?

A Yes, they wvere.

MR. COFFIELD: I move the admission of
Exhibits One througn Sixteen.

MR. RUTTER: ARCO 3xhibits One through

MR. COFFITLD: I have no further questions

on direct examination.

CROSS LXAMIUATION
BY MR. NUTTER:

0 ¥r. Tweed, I presume what we're sceking

(&
l.J-

of a retroactive ordexr ian!

here 3g ookually a sort of a retroactive order .

ol £,
that we would find that when we orxiginally approved this
infill drilling program that these vwells were necessarxy

to effectively and efficiently -~ and more efficiently

drain those proration units that they're located on.
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Page 16
voir if you want to maximize ultimate recovery."

Also, with a voldage limit, opcrators will
"... try to get as low in the reef as they can and pro-
duce at as low a gas/oil ratio as they can ...".

There again this is Case 5212 and 13,
transcriovt page 92, lines 9 through 23, and page 93, lines
1 through 7.

Line 9 is the one right after the A and
the staft of a new varagraph.

MR. NUTTER: And then'it's the rest of
that paraagraph?

A _ Yes, sir, the rest qf that page.
-~ * MR. NUTTER: All right.

A And: the first seven lines on the following

-

page.
MR, NUTTﬁR: We've got tﬁat.
T A Okay, here is Exhibit Thirteen. I have
ohly one copy of this exhibit.

This is a copy of a revort on APCO's re-

&
N
E?servoir study prior to unitization, including results of
éfJeservoir numeric model runs. Its purpose will be to show
] : _

the wealth of engineering data that' the Division staff had
!

évailable prior to the infill well proposals, plus how

nfill drilling. ‘

ihat data could show thc pdtential for added recovery by
{m_




Page 17
1 The E:xhibit Thirteen report, Field
2 Management Study, October 2nd, 1970, was presented to
3 various members of the 0il Conservation Division staff by
4 ARCO representatives at a background meeting held May 1llth,
5 1972 in Santa Pe, ilew lexico.
6 Attending this meeting for the Conscrvation
7 Division were Messrs. A. L.. Porter, Richard Stamets, Dan
, ’ & Nutter, Elvis Utz, Jin Kapteina, and George Hatch.
o This meeting lasted several hours and
gggg 10 ranged over every area of the reservoir mechanics and the
§§§§ n status of unitization at that time.
g
§§§% 2 The ARCO review of the report included
i ggég ¥ field historf; §eoloqy, performance, ev_idence of secondary
»es a gas cap, gas cap "dz?ape" along structure, details on how
® the Reservoir Numerio; Sinulator was built and applieqd,
' 1 and how future projections were made, as to recovery.
i v It was pointed out that ARCO's method of
® operations would be to shut in higﬁ GCR wells and trans-
1 fer production to low structixre, low GOR locations, and
20 that shutting in nhigh GOR wells to conserve gas cap gas
# was equivalent in rescrveir veidage terms to re-injocting
residue gas into the gas cap.
Key points in the report were that under
“ ultimate reccovery under natural depletion was estimated to
: ® i ba 172.6 willion barrels. Ultimate rec;overy under uniti-
F-..
S .
{
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FIELD DEVELOIMENT AND RATURAL DEPLETION HISTORY

Discovery and Development

The Empire Ficld is located 8 miles southeast of the town of Artesia
in Eddy Countiy, New Mexico, Enmpirc Abo reservoir saw 1ts initial
completion in November, 1957. The well was Pan American's Malco "A"
Ko, 1, located in NE NW-11-185-27E. Developnent rapidly moved west,
east, and north from the discovery which proved to be only one loca-
tion removed from the fore-reef cdge of productive limits. Within
three years some 215 of the eventual 250 producing wells had been
completed. In defining the reservoir, 29 dry holes were also drilled.
At present there are 201 flowing and 38 pumping wells for a field
total of 239 wells., A graph portraying field performance history is
on page 7, Other current and basic data may be found in the Reservoir
Data Summary, page 6.

Geology

The Abo producing zone is a Lower Leonard (Permian) carbonate reef,
one of scveral in a trend flanking the northern margin of the Dela-
ware Basin. Abo development is of the barrier reef type. Dolomiti-
zation of the original corralinc reef material has been complete.
Vugs, fractures, and fissures have been observed in examinations

of cores from throughout the main reef. Anhydrite infilling has
acted to restrict flow in localized areas. Reef development is long
and narrow, being about 12} miles in length from southwest to north-
east, and averaging about 13 miles in width from backreef (north)

to forereef (south). The reef dips gradually (about 1°, or 92' per
mile) from southwest to northeast on the long axis, with the highest
point being -1621' at the Pan American Malco "G" Yo. 8 (J9-18S-27K),
About 11} miles to the northeast the reef crest dips below the ~2665"
water level. Characteristically for barrier reefs, across the width
of the reef there is sharp dip (10°-20°) from the crest toward the
fore-reef., This is thought to be beccause the fore-reef was subject
to more violent wave-action from the open sea than was the quieter
lagoonal area of the back-reef. Reef configuration may be seen from
the Structure maps and cross—-sections on pages 13 through 19, Front
elevation and back tohfore-reefkprofile'views may be found on pages
21 and 22, o

Productive limits to the southwest are the result largely of increas-
ing anhydrite content, while on the back-reef north side there is a
facies change to an impermeable carbonate 'mud" interspersed with green
shale, Limits on the south and east result as the rcecef dips below the
water-oill contact,

ARCo geologists have made an in-depth study of main rcef cores, in-
cluding a large number of samples slabbed for detailed examination,
A major conclusion rcached was to confirm the prevalcence of hydro-

carbon~stained fractures and lincar vugs with the major oricentation

-2
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being between 0-45 degreces from the vertical plane of the corc,
A further conclusion was that well-to-well correlation of poro-
sity development was nol possible,

Ficld Performance

Original Gas-0il Contact and Gas Cap Expansion

There was a small original gas cap located in the structurally high
west portion of the field with pore volume only 0,7% of oil column
pore volume, The original gas~oil contact datum at ~1750' has been
supported with well-test daia presented on pages 2 and 3 of the
Engincering Subcommittee Phase I Study of Aupust 1968.

Initial reservoir pressure at -2264' datum was 2359 psia, while the
bubble point of the composite fluid analysis used in all study cal-
culations was 2231 psia, (See graph, page 8 ). The presence of a
small gas cap is not incompatible with a datum pressure above the
bubble~point. This is seen vwhen it is realized that with more than
1000 of structuvral diffc¥ence within the resexvoir, a bubble-point
variance of 200 psi or more is possible.

The history of gas cap expansion is best shown by study of individual
well graphs illustrating gas-oil ratio variation with time. Performance
of some of the wells located immediately under the original gas cap is
shown by: ’

Pan American Windfohr Fcd. Xo. 1 (P-4~185-27E, graph page 29),

Windfohr Fed. No. 3 {0-4-18S-27E, graph page 31),

Malco Fed. "G" No. 11 (B-9-18S-27E, graph page 32).
Although it is an east offset to the Malco Fed. "G" No. 11, the Malco
Fed, "G" No. 3 (A- 9 ~18S-27E, graph page 33), is completed 42' lower
subsea, and was not yet showing a severe increase in gas-oil ratio
at the end of the history match plot shown. However, by June, 1970,
the Malco “G" No. 3 had a gas-oil ratio of 2,330:1,

A significant number of wclls have required workovers to lower the
perforated interval due to high gas-oil ratio, caused by the expanding
gas cap, Some of these are:

Pan American Malco Fed. "E" No. 1 (P-3-18S-27E, graph page 35),

Malco Fed. "E" No. 2 (0-3-18S-27E, graph page 37),

Malco Fed. "H" No. 1 (I-3-18S-27E, graph page 36),

State "AT" No. 1 (1~2-18S-27E, graph page 39),

Statc "AT" No, 2 (E-2~18S-27E; graph page 38),

ARCo State "AO" No, 1 (J-2-18S-27E, graph page 41).
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As shown by the graphs, all these wells enjoy a considerable period

of production at or ncar solution gas-oil ratio, with fivst a gradual
increase as free gas beglins to cone into the well, followed by a sharp-
er increcasec indicative that higher gays saturation has moved into the
well's produclng arcea, Recompletion 1o a lower subsea interval results
in return to production at about the former solution pas-oil ratio.

The Pan American Malco "E" No. 1 has been the classic example of gas
cap expansion, as documented first in the Englneering Subcommittee
Phase I Report (Also sce graph, page 35 of this rcport), After scver—
al years' production at gas-oil ratios of around 1100:1 or less, from
perforations at -1824' to -1864', the gas-oil ratio increased to some
3000:1 and, in December, 1964, the well was recompleted to a 620' lower
subsea interval at -2444' to -2474', resulting in a return to gas-oil
ratios of 1000:1 or less, The “E" No. 1 was equipped to test either
the old or new completion intervals separately and it was found that
datum bottom-hole pressures from the two zones were virtually identi-
cal, indicating excellent formation communication. They have continued
to test the upper zone, which now carries a gas-oil ratio over 220,000:1,
while the lower interval has a June, 1970, gas~o0il ratio of 1020:1,

Until recently there has been little field data to provide information
on gas cap location in the cast portion of the reservoir, particularly
township 28 East. However, a number of wells which had previously
been low ratio producers have shown sustained increases in gas-o0il ratio
in recent months. ARCo's Yates B-ARC No. 14 (B-33-175-28E), completcd
in the interval -2197' to -2337', after years of production at gas-oil
ratios of 1500:;1 or less, has in the last year begun an increase which
in June, 1970, reached 2660:1. ARCo Eddy State 32 No., 2 (F-32-17S-28E,
graph page 43), completed in the interval -2146' to -2194', was origin-
ally a low ratio producer (1000:i) and has had several years of erratic
increase in GOR and is now averaging a GOR of about 2000:1, ‘These two
wells are significant because they have been low-ratio oil producers

in the past and the bulk of the wells in their area are completed near
the reef base ~- structurally too low to reveal anything as to gas cap
expansion as yet.

Farther to the east, in Section 25-175-28E, are three wells which are
completed from 57' to 154' beneath the structural crest of the reef,
and have shown gas-oil ratio increases in recent months. These wells
are the Hondo State "A" No. 20, "A" No. 23, and "A" No. 37. These
wells, all located along the recef crest, have had gas—oil ratio in-
creases from about 1100:1 to the rangc of 1440:) to 1640:1 while sur-
rounding wells, located off the reef crest, remain at average ratios
of 1100:1 or 1less,

-
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Most revealing of downstructure gas cap formalion have been the tests
made by Pan American on their State "BU" No, 1 well, located at
E-3:14-1785-28E, On test in January 1969, porforations in the interval
~2507"' to -2577', near rcef base, flowed 120 BOPD with gas-oil ratio
1025:1, The lower perfs werce then packed off and a scction at the

- ecrest of the reef (-2125' to -2195') flowed 11 BOPD with a gas-oil

ratio of 201,273:1, Scparate bottom-hole pressure tests yielded
pressures of 1780 psi for the upper zone and 1835 psi for the lower
zone, with the interzone gradieni ot 0,15 psi/foot revealing a gas-oil
transition zone, At the time the upper zone was testing as a gas-well,
many wells located miles to the west were producing at or near solution
gas-0il ratio from completion intervals as high or higher subsea than
the State "BU" No. 1., This appears to be strongly indicative of gas
cap "drape' along the major axis of the structure (see cross-section,
page 22),

Water Production and Encroachment

The Engincering Subcommittee Phase 1 Report established that the level
of the field water-oil contact was originally -2665'. This level is
supported by drill-stem tests, completion tests and resistivity log
calculations along the southeast reef flank from the Hondo-State VA"
Ne. 30 (I-6-185-28E) to the far cast end of the reservoir. Field data
appears to support some influx of water into the east end of the reser-
volr, Supporting evidence is:

1.) VWells in Section 30-175-28E which formerly made top
allowable, little water, now show incréasing water cuts
and decreasing oil rates. Continental State S-30 No. 1
and S-30 No. 2 are examples,

2,) The three easternmost sections in the reservoir had
’ produced from 25% - 30% of their original oil in place
by the time of the July, 1969, reservoeir pressure sur-
vey, and yet their datum pressures as of that date were
very close to the pressures in sections farther west
- that had produced only 15% of their original oil in place
{see pressure survey map, page 20),

In addition, ARCo's reservoir simulator studies showed a calculated
water influx averaging 1950 BWPD over the lifc of the ficld. Model
runs at a lower rate of water influx indicated that movement of fluid
from the main reef toward the east end was not sufficient to sustain

~ cast-end pressures at levels actually measured on pressurc surveys,
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RESERVOIR PERIORMANCE - HIS'THTORY AND PREDICTIONS:

Nuneric Rescrvoir Simulator

The nodel usecd for all rescrvoir history and future performance calculations
was the Coats-Intercomp-Three-Dimensional, Threce-~Phase, Unstecady-State,
Comprassible Flow Model, This model solves numerically the standard partial
differential equations describing simultaneous oil, gas, and water flow be-
tween reservoir segments in three dinensions, The version actually used
included technical updating as of Febiuary, 1970, For Empirc Abo reserveir,
production history, detailed rock property data, previous model runs and
trial runs using this modcel, all indicated that modeling in two dimensions
would give excellent results. Thercefore, the three-dimensional model was
run in a two-dimensional format. This resulted in large rcductions in

both engineering and computer time required. '

Volumetric Oil-In-Place

In the Engineering Committee Phasce I Study, porosily values were calculated
for each two-foot interval of the total 74,780 fect of gross reef logged or
cored, This was based on the relationship between core porosities and open
hole ncutron log readings, (sce example graph, page 58), A straight-line
relationship between porosity and the log of permeability was also derived
from analysis of 2,600 fcet of corc data., It was then possible to calculute
permeability from porositly, (sce example graph, page 59). Permeability values
were calculated for each. two-foot interval in each of the 250 wells in the
reservoir,

This basic porosity and permeability data, digitized and computer sorted,

and with log permeabilities rodified in line with Field test P, I. values,
was used to determine pore-volume and flow properties for each of the 211
cells into which the reservoir was divided for numeric modeling. The 211
cells vere grouped into 15 blocks for model runs (see maps, pages 21 and 22),
Use of a porosity cut-off of 3.4% and a permeability factor of 0.5 millidarcy
(see¢ graphs, pages 59, 60, and 61), resulted in an original oil-in-place of
452 MMBO. This compares to the Engineering Committce volumetric oil~in-place
of 467 MMBO, 1In view of material-balance oil-in-place figures ranging from
360 MMBO to 400 MMBO, prior to any model rums, the total volume was reduced
to 400 MMBO by applying the same ratioc to each cell, Numeric model runs
soon showed that oil-in-place would have to be reduced to thic final history-
match figure of 383,2 MMBO.

Numeric Model Match of Field Producing History

More than 12 years of Emﬁirc Abo production history were available for
matching with model calculations., During this time about 16% of the origin-
al oil-in-place had been produced, During the history-match period only the
oil production rate was input by individual wells, Using cell lengths and
cross-scctional aveas, porc—volumes and permeabhilities, relative fluid flow
propuitics, {sco graphs, pages 25 and 206), and volumetric fluid propertics
(sece praph, page 8 ), the model then calculated pressures and flow volumes
between individual cells and gas and water production {rom cach well, After

—9-
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CASE NO. 6741

EXHIBIT NO. |

Testimony from the transcript of 0il Conservation Division
Case No. 6553, heard in Santa Fe, New Mexico, June 13, 1979.

The testimony begins on page 8, line 22, and continues to
page 9, line 12, .

“In order for the Conservation Division to determine that the
infill wells would recover additional oil, it was necessary
for them to be aware of the following facts:

That this was a gravity drainage reservoir with good
vertical communication.

That there was an extensive, expanding gas cap.

That individual producing well: had a tendency to cone
in gas, shortening their life and reducing recovery,

That reserves would be -increased by producing the oil
at low gas/oil ratios.

That the proposed infill wells were being located so as
to take advantage of the gravity drainage mechanism."

The above quotation sets out some of the key facts the
Division would need to Know to make the finding that infill
drilling would result in the recovery of added reserves. .

Transcript pages 9 through 23, line 10, with Exhibits 3
through 15 show that material supporting these facts has

been presented to the Conservation Division and its technical
staff.

—
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that's probably a typographical error there. They show
25,036 barrels of water per day. That should have been

2536 barrels per day.

Exhibit Nine, a secondary gas cap has

- .expanded to extend over most of the reservoir.

This is page 30,v1ines 20 through 26, and
page 31, lines 1 through 17.
Exhibit Ten, Field production history and

reservair nuneric models studies have demonstrated that

reservoir recovery is governed by a gravity drainage

mechanismn.

Statement read from Unit Plan of Operation

. by 2RCO technical witness. Page 25a, lines 4, 5, and 6.

In:sgmmary, all points.above were in the
sworn record prior té the 0il Conservation Division con-
sideration of the first ARCO infill proposal.

They show that the Division had plenty
of evidence to establish that the Empire Abo reservoir was
governed by gravity drainage with an overlying expanding
gas cap.

0 Al right, DPlease refer to what we'va
marked aé Exhibits 11, 12, 13, and 14, and idéntify these,
please.

A First, having established as shown in

Exhibits Five through Ten that the Empi}e Abo reservolr

ST

T T T T
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recovery meéhanism is governed by gravity drainage with an
expanding gas cap, the Division technical veople would have
known what is widely known among experienced reservoir
engineers, that there are at least two major ways to in-
crease hydrocarbon recovery from such a reservoir.

They are, first, conservation of gas
enerqgy, and that is to retain gas in the rescrvoir, void a
minimum of reservoir space per barrel of oil produced,
achieved by shutting in or curtailing inefficient, high
GOR, producers, aided by injection.

Second would be minimum -~ minimize gas
coning into producing wells by dispersing withdrawal points
going to closér well sﬁaciﬁg, especial}y mid- and down-

-

structure.

-,

The Conservation bivision would have seen
that ARCO's proposal to prbduce oil from the more efficient
'infill wells, using them to replace production from inef-~
ficient high GOR wells, would act £oward achieving both
one and two above, hence increasing recovery.

But the Division also had much evidence
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dence will be shown in Exhibits Fleven through Fourteen.
The reservolr voidage efficiency factor
defined as the ratio of barrels of reservoir space voided

to barrels of stock tank oll produced is a good yardstick
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Page 16
volr if you want to mavimize ultimate recovery."

Also, with a voidage limit, opecrators will
"... try to get as low in the reef as they can and pro-
duce at as low a gas/oil ratio as they can ...".

There again this is Case 5212 and 13,
transcriot page 92, lines 9 throﬁgh 23, agd page 93, lines
1 through 7.

Line 9 is the one right after the A and
the staft of a new rvaragraph.

| MR. NUTTER: And then it's the rest of
that paraoraph? |
A . - Yes, sir, the rest qf that page.

' MR. NUTTER: All right.

A - An@:phe first seven liﬁes on the following
page. " N
MR, NUTTER We'vé got tl:lat.
— A Okay, ﬁere is Exhibit Thirteen. I have

only one copy of this exhibit,
This is a copy of a report on ARCO's re-
servoir study prior to unitization, including results of

[reservoir numeric model runs. Its purpose will be to show

available prior to the infill well proposals, plus how

that data could show the potential for added recovery by

\

infill ¢rilling.

EXH, 23




Page
! The Exhibit Thirteen report, Field
2 Management Study, October 2nd, 1970, was presented to
3 various members of the O0il Conservation Division staff by i
4 ARCO representatives at a background meetiing held May llth,
s 1972 in Santa Fe, Uew lMoxico.
s | - Attending this meeting for the Conscrvation
7 Division were Messrs. A. L. Porter, Richard Stamets, Dan
) s Nutter, Elvis Utz, Jim Kapteina, and George Hatch.
9 This meeting lasted several hours and
o3z 10 , A .
g§§5 ranged over every area of the resexvoir mechanics and the
§§§§ n status of unitization at that time.
§§§% 2 The ARCO review of the report included
Eggz 3 field historf , -§eology per."formance evidence of secondary
xEsd ! ! o
"o wes " gas cap, gas cap "di:‘_épe" along structure, details on how
* the Reservoir Numeric;- Simglator was built and applied,
e and how future projections:were made, as to recovery.
v It was pointed out that ARCO's method of
® operations would be to shut in high GCR wells and trans-
e fer production to low structure, low GOR locations, and
2 that shutting in high GOR wells to conserve gas cap gas
: was equivalent in reservoir voidage texms Lo re-injecting
residue gas into the gas cap. | I
= Key points in the report were that under
“ ultimate recovery under natural depletion was estimated to
* ] be 172.6 million barrels. Ultimate rec\overy under uniti-

te
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would beo 206.3 miilion barvels.

A3 an item of interest, I think as of
June the 1lst we had recoveraed appro:imately 178 million
barrels out of this resexvoir.

Coning of gas, at the bottom of page 3
there is a list of wells which have required recompleiion
lower to reduce high GOR.

At the top of page 4 gas coning is men-
tioned as. a problem that has qlready shown up in the per-
formance of these wells.

The discussion of the future forecasts
went intO'the\probability that coning of gas into pro-
ducing wells would be a faétor in futurg Yeservoir per-
formance.

Reférring to Exhibit Fou£;een, this was
distributed at that meeting. It is a background report
on the type of ccning simulator that was used in con-
junction with the field-wide model.to forecast future
performance. A three-dimensional drawing of a single well
coning model was used to show developrnent of a typical

P R ade e tr)
MAUDO WU e

L2}

The drawing was also used to examine the
coning phenomenon and discuss3 the fact that the chief
reason gas coning would be a problem in this reservoir

was the fact that vertical permeability was equal to hori-
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zontal permeability, and therefore, gas cap gas, much more

2 mobile than the oll, had to move vertically a matter of
, 3 only 200 fecet or less to rcach the perforated interval,
¥E 4 while the more viscoﬁs oil had to move much grcater dis-
2 5 tances horizontally. This was especially true with the
6 40-acre spacing then in effect.
? The point being made with the above
% ‘ _ 8 coning discussion rechash is that in May, 1972, bcfo}e
g 9 submittal of the first infill application, which was Sep-
1 gg gg 10 Ltember 10th, 1974, the Coxmer_vation Division staff had
§§§§ n enough background on gas coning flow mechanics in the
‘ §§§% 12 Empire Abo tq be able to rcach the same conclusion as ARCO
gggg 3 engineers, thét closer spaéing of the wells in the Abo
as :
g _9’33‘ b should result in re§Q7cry of additional oil due to reducing
» » gas coning'effects. ‘
1 In additibn, dispersal of_withdrawal
.17 points can mean less pressure drawdowa at each point,
® thexefore less tendency to cone gaﬁ, and greater recovery.
® - The Division staff also had prior informa-
2 tion on the addéd recovery to be gained by maximizing low
# GOR production from sworn testimony and the ARCO Reservoir
Simulator xesults in the October 2nad, 1970 reéort.
Thus, they could see that the low GOR
“ production to come from the infill wells was going to in-
% - .
,  crease ultimate reccovery.
{
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Q Mr. Tweed, refer to what we've marked as
Exhibit Fifteen, please, and explaia what that shows.

A Exhibit FPiftcen, this is a copy of the
written portion of the first plan of operation proposed for
the Empire Abo Unit, dated April éSth, 1973.

This plan was entercd into evidence as
Exhlbit Six of Case Number 4952 and Case Number 4953, ap-
plication of Atlantic Richfield Cowpany for a unit agreement
and for a pressure rmaintenance project, heard bafore
Examiner R. L. Stamets on April 25th, 1973.

Entry of‘the plan of operation into evi-
dence is made on th2 transcript on page 23, line 10.
Discussion continues througﬁ page 28, line 19.

Théfplan of operations-contains a great
deal of background maﬁerial that could have been usad by
the Conservation Division in a determination of added re-
covery resulting from infill drilliag.

Following are several cxamples:

On page 3, under "1l. Project Area, his-~
tory, and background”, in the secqnd paragraph, fourth
throngh seventh lines from the top we see, "Vugs, fractures,
and fissures have been observed in cones throﬁghout the
main reef with local anhydrite -~ in cores throughout the
main reef, excuse me, with local anhydrite infilling some-

1

times restricting flow."
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In applying this statement to the infill
drilling proposals, the Conscrvation Division could have
reasoned, as ARCO engincers aid, that incrcasing well
density night recover some adaed oil by drilling into zones
where anhydrité infilling or other irreygularities would
have prevented flow to wells c¢n wider spvacing.

Oon page four, first paragrapi, lines 4
through 7 down from the top, we see, "Field performance
and detailed study of cores indicate excellent vertical
permeability. The principal producing mechanism is gravity
drainage with an expanding gas cap."

On pagce four, sccond paragraph, lines 6
through 9 fréﬁ_ﬁhe top, we'see, "Unitized residue gas
injection for pressﬁ;g maintenance is calculated to in-
crease futgre recove;y by about 30 million barrels compared
to continued primary opcrations.”

In cormparing this 30 million barrels
gain from residue gas injection to the 27.7 million bar-
rels gain over primary by simply maximizing production from
low GOR wells, the Conservation Division could have reasoned

+hat Aantranl
taat contrel ¢

|13

+the

—a ~

than gas injection, and addition of the infill wells at
low GORs would help control the overall GOR.,
On page four wve see, "Basic Concepts

AN

Governing Future Unilt Operations,
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Foge

ﬁield production history and reservoir
numeric model studies have derwonstrated that reservoir
recovery is governcd by a gravity drainage neciaonism. With
unitization the opcrator will be .able to maximize benefi-
cial effects of this most efficiont rccovery mechanism by
careful observation of well performance and shutting in or
curtailing production from inefficient wells.”

The Conservation Division could ha;e seen
the infill wells as a chance to replace the production
from inefficient high GOR wells, thus gaining reserves.

Q Mr. Tweed, go to what we've marked as
Exhibit Sixteeﬁ an¢ explain that to the Examincr.

A . This is a table listing several studies

" that ARCO has made tQAdetermine added reserves resulting

from infill drilling;

To summarize ARCO's reservoir studies re-
lating to infill drilling:

a. The study covered in the October 2nd,
1970 report showed added recovery by keeping the producing
GOR low.

The 8-74 study was preliminary
justify the first two infill wells. The 8-74.study was
just a preliminary study to determine if enough additional
recovery could be obtained from the new wells to make it

economical. It did shov that it would be economical to
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’ ! drill the infill wolls and therefore, we proceeded.
2 The 1975 study took more factorxs into ac-
p 3 count and evaluated 20--acrc spacing. And you night sce at
‘ that time, the 1975 study indicated that we would recover
s some 100,000 barrcls per well additional recovery duc to
¢ the infill drilliag progran.
% ‘ ? The 1977 study was the more complete
’ _ i & reservoir model and evaluated both 20-acre and l0-acre
. o development. This study indicated that the average of
gggg 10 the 158 wells we proposed to drill woﬁld recover -- the
i W - '
& §§§§ " average well would recover some 92,000 barrels.
1 ; ic »
ggé% 2 : Of course, these st_udies were necassary l
o5EE 0w cor £
; gggg to get a better fix on added resexrves a?s more data and more
0" ¥ sophisticated simul}tf_;ors becarme available and to evaluate
15 -
cononmic bcpefits.
r * Having dﬁne these studies, ARCO then
i v sought and received administratrive approval rather than a
® formal hearing. In doing this we felt that the Conserva-
® tion Division and its staff, with their solid technical
e » ) @ abilities and considerable background in the Empire Abo
;ﬁ | # regervoir mechanica,; wonld ace that thore are indeed in- |
- creased reserves to be cained from infill drilling.
' In addition, I might point out that all
* of our studies, especially our 1577 study, which was the
® A mosi sbphisticatcd nureric simulatoxr that we run, indicated
/
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Page 2S5
that tha total recovery from all of our infill drilling
would be some 14,510,600 barrels.
R e

Wo had submitted to the Cornission on our
original hearing a -~ okay, it was in NMOCD Ordér R~4549,»
Attachment B, was a table of gas volurme factors versus
reservolr pressurae. At that tine our estinate was,’and
still is, that the abandoned pressure of the reservoir
would be 100 psia. At that, at that pressure a bariel of
0il would have 180 standard cubic feet of gas still in
solution. The additional reccovery of sone id,SG0,000
barrcls would thus recover some additional 2,511,800 Mcf
of gas. e

0 Okay, Mr. Tweed, in your opinion what
will be your -- whaﬁihas been the effec£ of ARCO's infill
drilling program as §ou've discusscd it‘ﬂére today?

A The effeét of ARCO's infill &rilling pro-
gram has becn to increasc-the recovexry of hydrocarbon re-
serves from the reservoir both due to the closer spacing
to take advantage of the hetgrqggpgity of the reservoir to

imdat S8 SRy
reduce the affect of con.ng, and also to allow more pro-

dnation at lower GOR -- mare officient low GON wells +han
high GOR production.

I might add that as of 5-1-79 the 129

infill wells that were on production had recovered some

Y

16,292,000 barrels of oil.




Page v o
1 o Do you have anything else to add, Mr. i
2 Twoed?
3 A No, not other than the fact that in ry - I
4 opinion the infill drilling of these wells is necessary to
5 effectively and efficicently rcéover resexrves that would
6 not otherwise have been recovered.
Y Q All right, Mr. Tweed, were these exhibits
. One through Sixteen either preparec or assembled by you
9 or under your supervision?
gggg 1o . A Yes, they vere.
g;éé n MR, COFFIELD: I move the admission of
ggé% 12 Exhibits One througn Sixteen.
ggég 13 ' MR. NUTTER: ARCO Exhibits One through
®8= b Sixteen will be admit_t_ed. |
b MR, .COE;FIELD: I have no furtier questions
1 on direct examination. |
17
8 CROSS LDXAMINATION
e BY MR. NUTTER:
i 0 Mr., Tweed, I presume what we're seeking
A hiere 1ls actually 4 sort of a retroactive order, isn’t it,
z that we would find that when we originally apéroved this
) = infill drilling program that these wells were necessaxy
r: * to effectively and efficiently -~ and more efficiently
® ] drain those proration units that they'ré located on.
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] voir if you want to maximize ultimatc recovery.®
2 Also, with a voidage linit, opcrators will
; 3 "... try to get as low in the reef as they can and pro- |
4 duce at as low a gas/oil ratio as they can eeee _ ?
- 4 5 ] " There again thi? is Case 5212 and 13, {
6 transcriot page 92, lines 9 through 22, and pace 93, lines
7 1 through 7.
8 ‘ Line 9 is the one right after the A and
9 the staz;t of a new varagraph.
§§§§ 10 _ - MR. NUTTER: And then it's the rest of
gg;g n that paraaraph? | j
i - o
_ gég% 12 A : ' Yes, sir, the rest of that page. ,
Eggf‘ﬁ 3 7 MR, NUTTER: All right. ]
.,“,g;.“ s A And the first seven liﬁes on the following ;
15 page. - | }
1. ' MR. NL@TﬁR: We've got that.
| rﬁw«wiﬁ‘ 7 4] A Okay, here is Exhibit Thirteen. I have
{ g
i ¢ 3’13 only one copy of this exhibit.
}‘ : 19% This is a copy of a report on ARCO's re-
& E: \;{ ézog | sexrvoir stndy prior to urnitization, including results of
S §21§ rasexrvoir numeric model rﬁns. Its purvose will be to show
, 2 the wealth of engineering data that’ the Division staf? had
: 2 available prior to the infill well proposals, plus how
T 2 ; that data could show the potential for added xecovery by
T zsi__ infill) drilling. )
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The Exhibit Thirteen roport, Field
Management Study, October 2nd, 13970, was presented to
various members of the Oil Conservation Division staff by
ARCO representatives at a background meeting held May llth,
1972 in Santa Fe, liew Mexico.

Attending this meeting for the Consexrvation
Division were Messrs. A. L. Porter, Richard Stamets, Dan
Nutter, Elvig Utz, Jim Kapteina, and George Hatch.

This rmeeting lasted several hours and
ranged over every area of the reservoir mechanics and the
status of unitization at that time.

The ARCO review of the report included

field history;<§eology, performance, evidence of secondary

Santa Fe, New Mexico 87501

3030Plaza Blanca (508) 47124142

SALLY WALTON BOYD
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gas cap, gas cap "drape" along structure, details on how

the Reservoir Humeric Simulator was built and applied,

and how future projcctions were niade, as to recovery.

It was pointced out that ARCO's method of
operations would be to shut in high GCR wells and trans-
fer production to low structure, low GOR locations, and
that shutting in high GOR wells to conserve aas cap gas

to re-i
residue gas into the gas cap.

Key points in the report were that under
ultimate rccovery under natural depletion was estimated to

be 172.6 milllon barrels. Ultimate recovery under uniti-
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FIEBLD DEVEIOPMENT AND NATUBAL BEPLETLION MISTORY

Discovery and Development

The Empire IFicld is locatced 8 miles southeast of the town of Artesia
in Eddy County, New Mexico, Empire Abo rescervolr saw its initial

completion in November, 1957. The well was Pan American's Malco "A"
No. 1, located in NE NW-11-18S-271l, Developaent rapidly moved west,

"east, and north from the discovery which proved to be only one loca-

tion removed from the fore-recf cdge of productive limits, Within
three years some 215 of the eventual 250 piroducing wells had been
completed. In defining the reservoir, 29 dry holes werec also drilled.
At present there are 201 flowing and 38 pumping wells for a field

total of 239 wells., A graph portraying ficld performance history is
on page 7, Other current and basic data may be found in the Reservoir
Data Summary, page 6.

Geology

The Abo producing zonec is a Lower Leonard (Permian). carbonate reef,
one of several in a trend flanking the northern margin of the Dela-
ware Basin, Abo development is of the barricr reef type. Dolomiti-
zation of the original corraline reef matcerial has been complete,
Yugs, fractures, and fissuves have been observed in examinations

of cores from throughout the main reef, Anhydrite infilling has
acted to restrict flow in localized areas. Reef development is long
and narrow, being about 12} miles in length from southwest to north-
east, and averaging about 1% miles in width from backreef (north)

to forercef (south). The reef dips gradually (about 1°, or 92' per
mile) from southwest to northeast on the long axis, with the highest
point being -1621' at the Pan American Malco "G" No. 8 (J9-185-27E).
About 114 miles to the northeast the reef crest dips below the -2665°
water level. Characteristically for barrier reefs, across the width.
of the reef there is sharp dip (100-20°) from the crest toward the
fore-reef. This is thought to be because the fore-reef was subject
to more violent wave-action from the open sea than was the quieter
lagoonal area of the back-reef. Reef configuration may be scen from
the Structure maps and cross-sections on pages 13 through 19, Front
elevation and back to fore~reef profile viows may be found on pages
21 and 22, o

Productive limits to the southwest are the result largely of inercas-
ing anhydrite content, whilc on the back-rcef north side there is a
facies change to an impermeable carbonate "mud" interspersed with green
shale. Limits on the south and east result as the reef dips below the
water-cil contact,

ARCo geologists have made an in-depth study of main veef cores, in-~
cluding a lavge number of samples slabbed for detailed examination.,

A major conclusion rcachced was to confirm the prevalence of hydro-
carLon~-staincd fractures and lincar vugs with the major orientation

—9




being between 0-45 degrees from the vertical plane of the core,
A fTurther conclusion was that well-to-well corrclation of poro-
sity development was not possible,

Fiecld Performance

Original Gas-0il Contact and Gas Cap Lxpansion

There was a small original gas cap located in the structurally high
vest portlon of the field with pore volume only 0,.7% of 0il column
porec volume. The original gas-oil contact datum at -1750' has been
supported with well-test datla prescented on pages 2 and 3 of the
Engineering Subcommittce Fhase I Study of August 1968,

Initial reservoir pressure at -2264' datun was 2359 psia, while the
bubble point of the composite fluid analysis used in all study cal-
culations was 2231 psia. (Sce graph, pagc 8 ). The presence of a
small gas cap is not incompatiblce with a datum pressure above the
bubble-point, This is seen when it is realized that with more than
1000' of structural difference within the reservoir, a bubble-point
variance of 200 psi or more is possible.

The history of gas cap expansion is best shown by study of individual
well graphs illustrating gas-oil ratio variation with time, Performance
of some of the wells locatcd immediately under the original gas cap is
shown by:

Pan American Windfohr Fed. No. 1 (P-4-18S-27E, graph page 29),

Windfohr Fed. No. 3 (0-4-185-27E, graph page 31),

Malco Fed. "G" Ro, 11 (B-9-18S-27E, graph page 32),
Although it is an cast offset to the Malco Fed. "G" No. 11, the Malco
Fed. "G" No. 3 (A-9-185-27E, graph page 33), is completed 42' lower
subsea, and was not yet showing a severe increase in gas-oil ratio
at the end of the history match plot shown., However, by June, 1970,
the Malco "G" No. 3 had a gas-oil ratio of 2,330:1,

A significant number of wells have required workovers to lower the
pexrforated intexrval due to high gas-oil ratio, caused by the expanding
gas cap. Some of these are:

Pan American Malco Fed. "E" No, 1 (P-3-18S-27E, graph page 35),

Malco Fed, "E" No, 2 (0-3-18S-27E, graph page 37),

Malco Fed. "H" No, 1 (I-3-185-27E, graph page 36),

State "AT" No. 1 (1~2-18S-27E, graph page 39),

State "AT" No. 2 (E-2-185-27E, graph page 38),

ARCo State "AO™ No. 1 (J-2-18S-27E, graph page 41),



As shown by the praphs, all these wells enjoy a considerable period

of production at or necar solution pas-oil ratie, with first a gradual
increase as free gas begins to cone into tue well, followed by a sharp-
cr incrcasce indicative thal higher gas saturation has moved into the
well'ls producing arca, Recompletion to a lower subsca interval results
in return to production at about the foruer solution gas-oil ratio,

The Pan Amcrican Malco "E" No. 1 has been the classic example of gas
cap expansion, as documented first in the Engineering Subcoumittce
Phase 1 Report (Also sce graph, page 35 of this veport), After sever—
al years' production at gas-oil ratios of around 1100:1 ox less, fronm
perforations at ~1824' to -18G4', the gas-0il ratio increased to some
3000:1 and, in Deccmber, 1864, the well was recompleted to a 6G20' lower
subsea interval at ~2444' to -2474', resulting in a return to gas-oil
ratios of 1000:1 or less. The "E" No. 1 was equippsd to test either
the old or new completion intervals separately and it was found that
datum bottom-hole pressures from the two zones were virtually identi-
cal, indicating excellent formation communication. They have continued
to test the upper zone, which now carries a gas—pil ratio over 220,000:1,
vhile the lower interval has a June, 1970, gas-oil ratio of 1020:1.

Until recently there has been little field data 1o provide information
on gas cap location in the cant portion of the reservoir, particularly
township 28 East. However, a numbexr of wells which had previously.
been low ratio producers have shown sustained increases in gas-oil ratio
in recent months, ARCo's Yates B-ARC No, 14 (B-33-175-28E), completed
in the interval -2197' to -2337', after yecars of production at gas-oil
ratios of 1500:1 or less, has in the last year begun an increase which
in June, 1970, reached 2660:1., ARCo Eddy State 32 No, 2 (F~32-17S~-28E,
graph page 43), comnleted in the interval -2146' to -2194', was origin-
ally a low ratio producer (1000:1) and has had scveral years of erratic
increase in GOR and is now averaging a GOR of about 2000:1, These two
wells are significant because they have been low-ratio oil producers

in the past and the bulk of the wells in their area are completed near
the reef base -~ structurally too low to reveal anything as to gas cap
expansion as yet.

Farther to the east, in Section 25-~175-28E, are three wells which are
completed from 57' to 154' beneath the structural crest of the recef,
and have shown gas-oil ratio increases in recent months, Thesc wells
are the liondo State "A" No. 20, "A" No. 23, and "A" No. 37. These
wells, all located along the reef crest, ..ave had gas-oil ratio in-
creases from about 1100:1 to the range »f 1440:1 to 2640:1 while sur-
rounding wells, located off the recef crest, remain at average ratios
of 1100:1 or less.

L3



Most revealing of dowvnstructurce pgas cap foramation have been the tests
made by Pan Awerican on theixr State "BU" No. 1 well, located at
E=-34-175-28E, On test in January 1969, pa2rforations in the interval
~2507' to -2577', ncar rcef base, flowed 120 BOID with gas-oil ratio
1025:1. The lower perfs were then packed off and a section at the
crest of the reef (-2125' to -2195') flowed 11 BOPD with a gas-oil
ratio of 201,273:1, Separate bolttom-hole pressurc tests yiclded
pressurcs of 1780 psi Tor the upper zonce and 1835 psi for the lower
zone, with the interzone gradient of 0,15 psi/foot revealing a gas-oil
trangition zone, At the time the upper zonc was testing as a gas-well,
many wclls located miles to the west were producing at or near solution
gas-o0il ratio from completion intervals as high or higher subsea than

_the State "BU" No, 1., This appears to be strongly indicative of gas

cap "drape" along the major axis of the structure (sce cross-section,
page 22).

Water Production and Encroachment

The Engineering Subcommittee Phase I Reporl established that the level
of the field water-oil contact was originally -2G665', This level is
supported by drill-stem tests, completion tests and resistivity log
calculations along the southeast reef flank from the llondo-State "A"
No. 30 (I1-6-185-28E) to the far cast end of the reservoir, Field data
appears to support some influx of water into the east end of the reser-
voir, Supporting evidence is:

1.,) VWells in Section 30-17S-29E whicli formerly made top
allowable, little water, now show increasing water cuts
and decreasing oil rates. Continental State S-30 No, 1
and S-30 No. 2 are examples,

2.) . The three easternmost sections in the reservoir had
produced from 25% - 30% of their oxiginal oil in place-
by the time of the July, 1969, reservoir pressure sur-
vey, and yet their datum pressures as of that date were
very close to the pressures in sections farther west
that had produced only 15% of their original oil in place
(see pressure survey map, page 20),

In addition, ARCo's reservoir simulator studies showed a calculated
water inilux averaging 1950 BWPD over the lifc of the ficld, Model
runs at a lower rate of water influx indicated that movement of fluid
from the main reef toward the east end was not sufficient to sustain
east-end pressures at levels actually measured on pressurc surveys,
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RESERVOIR PRERIORMANCE - MISTORY AND PREDICTIORS:

Numeric Reservoir Simulator

The model uscd for all rescrvoir history and future performance calculations
was the Coats-Intercomp-Three-bPimensional, Three-Phase, Unstoady-Statce,
Compressible Flow Model. 7This model solves numerically the standard partial
differential equations describing simultaneous oil, gas, and water flow be-
tween reservoir segments in three dinensions. The version actually used
included technical updating as of February, 1970. For Enpirce Abo reservoir,
production history, detailed rock property data, previous model runs and
trial runs using this modcl, all indicated that modeling in two dimensiomns
would give excellent results. Therefore, the three-dimensional model was
run in a two-dimensional format. This resulted in large rcductions in

both engineering and computer time rcquired.

Volumetric 0il-In-Place

In the Enginecring Committec Phase 1 Study, poroesity values were calculated
for each two-foot interval of the total 74,780 fcet of gross rcef logged or
cored. This was based on the relationship between core porosities and open
hole ncutron log readings, (sce example graph, page 58), A straight-line
relationship between porosity and the log of permeability was also derived
from analysis of 2,600 fcet of core data. Xt was then possible to calculate
permeability from porosity, (see example graph, page 59), DPermeability values
were calculated for each two-foot interxrval in cach of the 250 wells in the
reservoir,

This basic porosity and permeability data, digitized and computer sorted,

and with log permeabilities modificed in line with Field test P. I. values,
was used to determine pore-volume and flow properties for each of the 211
cells into which the reservoir was divided for numeric modeling. The 211
cells were grouped into 15 blocks for model runs (see maps, pages 21 and 22),
Use of a porosity cut-off of 3.4% and a permeability factor of 0,5 millidarcy
(sec graphs, pages 59, 60, and 61), rcsulted in an original oil-in-place of
452 MMBO. This compares to the Enginecering Committce volumetric oil~in-place
of 467 MMBO. In view of material-balance oil-in-place figures ranging from
360 HMMBO to 400 MMBO, prior to any model runs, the total volume was reduced
to 400 MMBO by applying the same ratio to each cell, Numeric model runs
soon showed that oil-in-placc would have to be redvced to the final history-
match figure of 383.2 MMBO,

Numeric Model Match of Ficld Producing History

More than 12 years of Empirc Abo production history were available for
matching with model calculations, During this time about 16% of the origin-
al oil~in-placc had been produced, During the history-match period only the
0il production rate was input by individual wells. Using cell lengths and
cross—-gcitional arcas, pore-volumes and pesrmeabilities, relative fluid flow
properties, (sce graphs, pages 25 and 206), and volumetyric fluid propextics
{sce praph, page 8 ), the model then calculated pressures and flow volunces
belween individual cells and gas and water production from cach well, ‘After

-9
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CIL CONS™RATION Bivision
, SANTA FE

‘ Mrs. Florene Davidson

i Cil Conservation Division =

Post Office Box 2088 (M G >°//
Santa Fe, New Mexico 87501

Re: Arco 0Oil and Gas Company
Application for Amendment
of Order R-6054

s e i o e et

Dear Mrs. Davidson:

Please be advised that in reviewing our file copy of
the above referenced Application for Arco 0il and Gas Company,
which was transmitted to Dan Nutter on November 16, I note that
we have incorrectly stated the Order Number for the Order
R ; which we wish to have amended. The Order Number should be
S B R-6054. Therefore, it would be appreciated if you would
. correct the Application to reflect the correct number.

% Thank you.

| Very truly yours,

‘ HINKLE, COX, EATON,

: COFFIELD & HENSLEY
N A
{ Conrad E. Coffield

; CEC:rh

XCc: Mr. Ryan Stramp
Atlantic Richfield Company
Post Office Box 1610
Midland, Texas 79702
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Examincr llecaring -~ Wednesday ~ November 28, 1979 -Docket No, 44-79
CASE 6736: Applicarion of Doyle Hartman {01 Cowpdlsury pooling and a non-standacd gas proration unit, Lea

CASE 6707:

CASE 6737:

CASE 6739:

CASE 6740:

~CASE 6741:
‘(M

CASE 6720:

CASE 6742:

CASE 6743:

County, New Mexico., dpplicant, in the above-styled causc, sccks an order pooling all mineral
interests In the Jalmat Gas Pool to form a 360-acre non-standard gas proration unit comprising the
$/2 SE/4 of Section 36, Township 24 South, Range 36 East; SW/4 of Section 31, Township 24 South,
Range 37 East; and the N/2 KW/4 and NW/4 RE/4 of Section 6, Townshfp 25 South, Range 37 East, to

be dedicated to a well to be drilled 660 feet from the South line and 990 feet from the West line

of said Scction 31. Also to be considered will be the cost of drilling and completing said well

and the allocation of the cost thereof as well as actual operating costs and charges for supervision,

Also to be considered will be the designation of applicant as operator of the well and a charge
for risk Involved in drilling said well.:

(Continued from Novewber 14, 1979, Examincr Hearing)

Application of Gulf Qi1 Corporation for a unit agrecment, San Juan County, New Mexico,
Applicant, in the above-stvled cause, secks approval for the Southeast Bisti Unit Area, comprisirg
7,048 acres, more or less, of State and Federal lands in Townships 24 and 25 North, Range 10 West.

Application of Gulf Oil Corporatien for compulsory pooling, Lea County, Hew Mexico,

Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the Pennsyl-
vanian formation underlying the W/2 of Section 4, Township 19 South, Range 32 East, North Lusk-
Morrow Gas Pool, to be dedicated to a well to be drilled at a standard location therxeon., Also teo
be considered will be the cost of drilling and completing said well and the allocation of the cost
thereof as well as actuval operating costs and charges for supervision. Also to be considered will
be the ‘designation of applicant as operator of the well and a charge for risk involved in drilling
said well.

Application of Mobil 0il Corporation for downhole commingling, Rio Arriba County, New Mexico.
Applicant, #n the abeve-styled causc, secks appioval for the downhole commingling of Gavilan-
Pictured Cliffs and Blanco Mesaverde production in the welllLore of its Jicarilla D Well No, 1
located in Unit N of Section 24, Township 26 North, Range 3 West. Applicant further secks the
establishment of an administrative procedure for approval of downhole cormingling of the aforesaid
pools in others of its wells in Sectjons 7, 8, 17, 1§, and 19, Township 26 North, Range 2 West,
Sections 1, 2, 11 thru 14, 23, and 24, Township 26 North, Range 3 West, and Sections 11 thru 15,
22 thru 27, 35, and 36, Township 27 North, Range 3 West.

Application of Hondo Oil and Gas Company for an unorthodox gas well location, Eddy County, New
Mexico. Applicant, in the above-styled cause, seeks approval for the uuorthodox location of a
Penasylvanian tes® well to be drilled 1550 feet from the North line and 660 feet from the West
line of Section 10, Township 18 South, Range 28 East, the N/2 of said Section 10 to be dedicated
to the well,

Application of ARCO 0il and Gas Company for an amendment to Order No. R-6054, Eddy County, New
Mexico. Applicant, in the above-styled cause, seeks the amendment of Order No, R-6054 to amend
the findings in said oxder to make said findings more specific as to the necessity for the drilling
of infill wells in the Empire Abo Unit in order to recover additional gas pursuant to the Natural
Gas Policy Act of 1978; further to amend said order to make such findings applicable to present and
future drilling operations including the drilling of horizontal drainholes,

(Continued from November 14, 1979, Examiner Hearing)

Application of ARCO 0il and Gas Company to drill a horizontal drainhole, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks approval to drill and complete its Empire Abo Unit
Well No. J-213, located in Unit F of- Secticn §, Towashlip 18 Zouih, Range 26 Fast, Empire-Abo Pocl,
with a single horizontal drainhole of about 200 feet in length in the Abo formation.

Application of ARCO 0il and Gas Company for an adrinistrative procedure, Eddy County, New Mexico.
Applicant, in the above-styled cause, seeks the establishment of an administrative procedure for
approval of the drilling of ho-izontal drainholes in the Empire Abo Unit, Empire-Abo Pool.

(This case will be dismissed.)

CASE 6744:

Application of Exxon Covporation for an exception to Order No. R-322%, Fddy County, New Hexico.
Applicant, im the above-styled cause, sceks an exceptioun to Order Ho. R-3221 to permit disposal of
produced brine in several unlined surface pits located on its Laguna Grande Unit Arca in Sections
16, 21, 28, 29, 32, and 33, Township 23 South, Range 29 East.

Application of Texas 01l & Gas Corporation for special pool rules, Eddy County, New Mexico,
Applicant, in the above-styled cause, sceks the promulgation of special pool rules for thoe Riverside-
Morrow Gas Pool to provide for 320-acre spacing rathier than 160 acres. In the absence of objection,
this pool will be placed on the standard 320-acre spaciong for Pemnsylvanian gas pools rather than

the present l60-acre spacing.
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Mr. Dan Nutter ; g“t
Chief Engineer o o _

0il Conservation Division . Nﬂ:Uv, ”¢« AHJOJ
Post Office Box 2088 )

Santa Fe, New Mexico 87501

t
(
i
)

Dear Dan:

Transmitted herewith you will find triplicate executed
copies of an Application for ARCO 0il and Gas Company for an
Amendment to Division Order R-6054 to include findings that
(1) the recovery of additiocnal gas reserves will be realized
from infill wells in the Empire Abo Unit and (2) Geological
facts were considered in the previous determination that infill
wells in the Empire Abo Unit are necessary to effectively and
efficiently drain their respective proration units.

; It is my understanding that the docket setting for ‘
November 28, 1979 is still available for this matter, and
accordingly, we request that it be heard on that date.

: I trust that the enclosed copies of the Application are

’ all that is needed in order for this to be set for the
November 28, 1979 hearing.’ However, if anything is needed in
addition, please let me know.

17
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truly yours,

HINKLE, COX, EATON,
COFFIELD & HENSLEY

O (:\ESr3>\i§§3¥ »ff\\
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“Tonrad B, 1e1d \(§<

CEC:xh
Enclosures

xc/enc: Mr. Jerry L. Tweed
Xc/enc: Mr. Ryan Stramp
xc/enc: Mr. Horace Burton




Ot 1790 P A e 8 A&l b b i 3 s = 14

BEFORE THE OIL CONSERVATIGN DIVISION OF

THE DEPARTMENT OF ENERGY AND MINERALS

STATE OF NEW MEXICO

APPLICATION OF ARCO OIL AND GAS COMPANY, )
DIVISION OF ATLANTIC RICHFIELD COMPANY, )
UNIT OPERATOR OF THE EMPIRE ABO UNIT, TO )
AMEND DIVISION ORDER R-6054 TO INCLUDE )
FINDINGS THAT: (1) THE RECOVERY OF ’ )
ADDITIONAL GAS RESERVES WILL BE REALIZED )
FROM INFILL WELLS IN THE EMPIRE ABO UNIT, )
AND (2) GEOLOGICAL FACTS WERE CONSIDERED )
IN THE PREVIOUS DETERMINATION THAT INFILL )
WELLS IN THE EMPIRE ABO UNIT ARE NECESSARY )
TO EFFECTIVELY AND EFFICIENTLY DRAIN THEIR )
RESPECTIVE PRORATION UNITS. )

Cm'(‘ﬂ‘/l

APPLICATION

Comes ARCO 0Oil and Gas Company, Division of Atlantic Richfield

Company, Unit Operator of the Empire Abo Unit, Eddy County, New

Mexico, acting through the undersigneddﬁk$?rneys, and hereby makes
to include findings that

application to amend Division Order R-6043
additional gas reserves will be recovered from the drilling of
infill wells in the Empire Abo Unit and also that geological facts

were considered in the previous determination that said infill wells
are necessary to effectively and efficiently drain their respective
proration units, Empire Abo Pressure Maintenance Project as approved

by Orders R-4543B, R-4549C and R-4549D, and in support thereof
respectfully shows:

1. The 0il Conservation Division, Department of Energy and

Minerals, of the State of New Mexico, granted approval of the Empire
Abo Unit Agreement by Order R-4548, dated July 15, 1973 and granted
approval of the ARCO - Empire Abo Unit Pressure Maintenance Project

by Order R-4549 also dated June 15, 1973, as subsequently amended
by Order R-4549%A, dated January 15, 1974, Order R-4549B, dated
April 30, 1974, Order R-4549C, dated July 1, 1975 and Order
R-4549D, dated November 17, 1975.

2. The 0il Conservation Division, Department of Energy and
Minerals, issued Order R-6054 on July 10, 1979, stating that all
unorthodox infill well locations which had been approved by the
Division pursuant to Orders R-4549B or R-5906 were found to be
necessary to effectively and efficiently drain the portion of the
reservoir covered by their respective existing proration units
which could not be so drained by the existing wells on the units.

3. The applicant proposes to offer further testimony that
both additional o0il reserves and additional gas reserves will be
recovered from previously drilled infill wells in the Empire Abo
Unit. ’

4, The applicant also proposes to offer testimony as to the
geological information used in the engineering studies of infill
drilling in the Empire Abo Unit.

5. 1In the opinion of the applicant, the drillinag of the

pLeviously mentioned intill wells was in the interest of conserva-

tion, prevention of waste, the protection of correlative rights
and will tend to promote the greatest recovery of oil and gas
from the unitized area.




6. The applicant requests that this matter be set for
hearing at the Examiner's hearing to be held November 28, 1979,

HINKLE, COX, EATON,
COFFIELD & HENSLEY

S St N )

M
Conrad E. Coffield\ "\
Post Office Box 3580
Midland, Texas 79702
Attorneys for ARCO 0il and Gas Company




-ADDITIONAL GAS RESERVES WILL BE REALIZED

BEFORE THE OIL CONSERVATION DIVISION OF

THE DEPARTMENT OF ENERGY AND MINERALS

STATE OF NEW MEXICO

APPLICATION OF ARCO OIL AND GAS COMPANY,
DIVISION CF ATLANTIC RICHFIELD COMPANY,
UNIT OPERATOR OF THE EMPIRE ABO UNIT, TO
AMEND DIVISION ORDER R-6054 TO INCLUDE
FINDINGS THAT: (1) THE RECOVERY OF -

FROM INFILL WELLS IN THE EMPIRE ABO UNIT,
AND (2) GEOLOGICAL FACTS WERE CONSIDERED
IN THE PREVIOUS DETERMINATION THAT INFILL
WELLS IN THE EMPIRE ABO UNIT ARE NECESSARY
TO EFFECTIVELY AND EFFICIENTLY DRAIN THEIR
RESPECTIVE PRORATION UNITS.

Cecax 6241
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APPLICATION

Comes ARCO 0il and Gas Company, Division of Atlantic Richfield
Company, Unit Operator of the Empire Abo Unit, Eddy County, New
Mexico, acting through the undersigneéégggfrneys, and hereby makes
application to amend Division Order R to include findings that
additional gas reserves will be recovered from the drilling of
infill wells in the Empire Abo Unit and also that geological facts
were considered in the previous determination that said infill wells
are necessary to effectively and efficiently drain their respective
proration units, Empire Abo Pressure Maintenance Project as approved
by Orders R-4549B, R-4549C and R-4549D, and in support thereof
respectiully shows:

1. The 0il Conservation Division, Department of Energy and
Minerals, of the State of New Mexico, granted approval of the Empire
Abo Unit Agreement by Order R-4548, dated July 15, 1973 and granted
approval of the ARCO - Empire Abo Unit Pressure Maintenance Project
by Order R-4549 also dated June 15, 1973, as subsequently amended
by Order R-4549A, dated January 15, 1974, Order R-4549B, dated
April 30, 1974, Order R-4549C, dated July 1, 1975 and Order
R-4549D, dated November 17, 1975.

2. The 0il Conservation Division, Department of Energy and
Minerals, issued Order R-6054 on July 10, 1979, stating that all
unorthodox infill well locations which had been approved by the
Division pursuant Lo Orders R—-4549B or R-5906 were found to be
necessary to effectively and efficiently drain the portion of the
reservoir covered by their respective existing proration units

which could not be so drained by the existing wells on the units.

3. The applicant proposes to offer further testimony that
both additional o0il reserves and additional gas reserves will be
recovered from previously drilled infill wells in the Empire Abo
Unit.

4, The applicant also proposes to offer testimony as to the
geological information used in the engineering studies of infill
drilling in the Empire Abo Unit.

-— ) P —.—d L r ] E
E. In thl SpEInion O luc uyy.L.LbauL., Lile aLiiliny oL uae

previously mentioned infill wells was in the interest of conserva-
tion, prevention of waste, the protection of correlative rights
and will tend to promote the greatest recovery of oil and gas

from the unitized area.




6. The applicant requests that this matter be set for
hearing at the Examiner's hearing to be held November 28, 1979.

i HINKLE, COX, EATON,
COFFIELD & HENSLEY

% By: C::f¥>

Conrad E. Coffie o |
Post Office Box 3580 -
; Midland, Texas 79702 )
: : Attorneys for ARCO 0il and Gas Com,
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BEFORE THE OIL CONSERVATION DIVISION OF
THE DEPARTMENT OF ENERGY AND MINERALS

STATE OF NEW MEXICO

APPLICATION OF ARCO OIL AND GAS COMPANY,
DIVISION OF ATLANTIC RICHFIELD COMPANY,
UNIT OPERATOR OF THE EMPIRF ABO UNIT, TO
AMEND DIVISION ORDER R-6054 TO INCLUDE
FINDINGS THAT: (1) THE RECOVERY OF
ADDITIONAL GAS RESERVES WILL BE REALIZED
FROM INFILL WELLS IN THE EMPIRE ABO UNIT,
AND (2) GEOLOGICAL FACTS WERE CONSIDERED
IN THE PREVIOUS DETERMINATION THAT INFILL
WELLS IN THE EMPIRE ABO UNIT ARE NECESSARY
TO EFFECTIVELY AND EFFICIENTLY DRAIN THEIR
RESPECTIVE PRORATION UNITS.

Coaz 6>¢/

APPLICATION

Comes ARCO 0il and Gas Company, Division of Atlantic Richfield
Company, Unit Operator of the Empire Abo Unit, Eddy County, New
Mexico, acting through the undersignefggég?rneys, and hereby makes
application to amend Division Order R to include findings that
additional gas reserves will be recovered from the drilling of
infill wells in the Empire Abo Unit and also that geological facts
were considered in the previous determination that said infill wells
are necessary to effectively and efficiently drain their respective’
proration units, Empire Abo Pressure Maintenance Project as approved
by Orders R-4549B, R-4549C and R-=4549D, and in support thereof
respectfully shows:

1. The 0il Conservation Division, Department of Energy and
Minerals, of the State of New Mexico, granted approval of the Empire
Abo Unit Agreement by Order R-4548, dated July 15, 1973 and granted
approval of the ARCO - Empire Abo Unit Pressure Maintenance Project
by Order R-4549 also dated June 15, 1973, as subsequently amended
by Order R-4549A, dated January 15, 1974, Order R-4549B, dated
April 30, 1974, Order R-4549C, dated July 1, 1975 and Order
R-4549D, dated November 17, 1975.

2. The 0il Conservation Division, Department of Energy and
Minerals, issued Order R-6054 on July 10, 1979, stating that all
unorthodox infill well locations which had been approved by the
Divisicon pursuant to Orders R—-4543%B or R-55%06 were found to be
necessary to effectively and efficiently drain the portion of the
reservoir covered by their respective existing proration units

which could not be so drained by the existing wells on the units.

3. The applicant proposes to offer further testimony that
both additional oil reserves and additional gas reserves will be
recovered from previously drilled infill wells in the Empire Abo
Unit.

4. The applicant also proposes to offer testimony as to the
geological information used in the engineering studies of infill
drilling in the Fmpire Abo Unit.

B. In the cpinion of the applicaul, e Qrilllng oL tne
previously mentioned iufill wells was in the interest of conserva-
tion, prevention of waste, the protection of correlative rights
and will tend to promote the greatest recovery of oil and gas
from the unitized area.




6. The applicant requests that this matter be set for
hearing at the Examiner's hearing to be held November 28, 1979.

| : HINKLE, COX, EATON,
L COFFIELD & HENSLEY

r ‘QQ
Conrad E. Coffie
Post Office Box 3580
Midland, Texas 75702 ,
Attorneys for ARCO 0Oil and Gas Company







STATE OF NEW MEXICO

i ENERGY AND MINERALS DEPARTMENT
) OIL CONSERVATION DIVISION

|
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PIN THE MATTER OF THE HEARING
|| CALLED BY THE OIL CONSERVATION
i DIVISION FOR THE- PURPOSE OF

| CONSIDERING :
CASE NO. - ¢ 74/

="

order No. A-(L258

’/};w Application of ARCO 011 and Gas Company for an amendment to Order No. R—6054 Lddy County, New
. Mexico,

S

ORDER OF THE DIVISION

‘BY THE DIVISION:

This cause came on for hearing at 9 a.m. on ,A)ou, 2&

19;72 , at Santa Fe, New Mexico, before Examiner /e L, 9.

NOW, on this day of : 19 , the

‘ 225};: - | Division Director, having considered the testimony, the record,

and the recommendations of the Examiner, and being fully advised

in the premises,

} FINDS:

: i (1) That due public notice having been given as required
i

by law, the Division has jurisdiction of this cause and the

subject matter thereof.

(2D %7‘”{ apﬁ/mbl/?’?ca O an ! e s ﬁ/”“/)

: . secks the amendment of Order No. R-6054 to amend
the findings in said order to make :zud find-ngs more specific as to the necessity for the drilling
of infill wells in the Empire Abo Unit 1n order to recover additional gas pursuant to the Natural
Gss Policy Act of 1978y

C%)%K/’ Mﬁ aﬁpﬁébdwf/fyﬁﬂr 5?&45

—
. to dmend ‘said order to make such findings applicable to present and’ 1

future drilling operations including the drilling of horizontal drainholes,

im0 itk - 4

-
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cé:;;at the Division has recognized,[based or/ engineering
and geological evidence, the necepsity fof the dril-
ling of such additional wells in prder to\gore effec-
tively and efficiently drain the Jportion of\the pro-
ration units upon which said wellYs are locatjed which
could not be so drained bf?éxist ng well(s) Jthereon,
and, by its orders nos. R-4549-B'end R~-5906, has

approved their bemg drilled as infill wel!s,g’ e
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That such unorthodox producing well locations as have

. been apnrnxes persuant to said order no. R-4549-B, ae F-#5¥9-D,
or F-4203 «rdesr R-5906¥as infill producing wells were, and are

hereby found, to be necessary to effectively and ef-
ficiently drain both oil and gas reserves in the por-

tion of the reservoir covered by their respective
A’ existing proration units which could not be so drained
by the existing wells on the units, a ANt -the, exjisti
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