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% PHILLIPS PETROLEUM COMPANY

ODESSA, TEXAS 79762
4001 PENBROOK October 8, 1986

East Vacuum Grayburg- San Andres Unit
Carbon Dioxide Injection Project
Lea County, New Mexico

SER\'J\T!GN DIVISION

, k
New M&x'cr 018%?&§Fvatron Division QW
Attn: Mr. Jerry Sexton
P. 0. Box 1980 ‘
Hobbs, New Mexico 88240

Dear Mr, Sexton:

As author1zed by New Mexico Gil Conservatvon DIVISIOD Order ‘No. R-6856, carben.
- dioxide’ Injection is presently in progress in the East Vacuum Grayburg-San
Andres Unit.

C0s 1njection into HAG ‘Area C began 'in gune”of this year and we are currently in
the process of transferring €0, back to WAG Area A. While (0 was being
injected into Area C, bottom hole injection pressure surveys were run, The
results of these surveys are attached. Please note that, with one except1on,
these injectors have bottom hole injection pressures b*!ow the formation: p t1ng
pressure or the bottom hole pressure limitation of 3150 psi, whichever is a;pll-
cable. (Three of these wells have a bottom hole pressure lmmitatron of 4080
psi, as approved by Mr. Stamets' letter of May 27, 1986.)

The one exception is Tract 3202 Well No. COll, The data shows the bottom hole
injection pressure to be 3302 psi. We have restricted injection into this well
to get back within the limitation of: 3150 psi, A step-rate test run in May of
this year showed this well to have a formation parting pressure of 4300 psi.
For this reason, it is felt that.we have not damaged the formation as yet and we
are making application to the Director of the NMOCD to increase the pressure
limitation In this well. Until such approval is received for this increase, we
will continue to restrict COp injection into this well,

If you have any questions concerning this matter, please contact Mr. Mike Brown-
lee in Odessa at (915) 367-1413.

Very truly yours,

G. R. Smith, Director
Reservoir Engineering

MHB:JJ

Attachments

cc: New Mexico 011 Conservation Division
Attn: Mr. R, L, Stamets
P. 0. Box 2088
Santa Fe, New Mexico 87501




EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Summary of C0» Injection BHP Survey Results

WAG Ares C -
(1)) DEPTH OF . BOTTOM HOLE*
INJ. RATE TOP INJECTION PRESSURE, PSI  PARTING PRESSURE**
TRACT-WELL MSCF/D__  PERFORATION _SURFACE BOTTOM HOLE* PSI
0524¢001 - e 4400 792 2350 3613
2013C007%*#% 651 4508" 1574 3221 4760
2913008 549 4504 856 2320 3675
2913€009 63 4520 989 2516 3975
2941€001 491 4492 1475 3093 ‘1 4085
2947C00] *##* 234 4552 1093 2655 4700
2963004 257 Vadest 52 1804 34634xx
2980C003**#* 206 4580 1723 3398 4090
3202€008 3481 - 4366 939 2458 3540
3202009 1759 4395 1387 2978 3650
3202¢011 848 4354 1508 3302 4300
3229006 3615 4365 1146 2424 3000
32290007 1863 4345 729 2120 3732%4%
32290008 4033 4330 1113 2631 3710

3236C006 3615 4383' 1080 2404 4171 %kx

* At depth of top perforation

*k ?ar%(ijng pressures obtained from step rate tests, run using water as the 1injection
1u

*** No identifiable parting pressure was observed; this is the maximum bottom hole
pressure achieved during the step rate test..

*%*%% These wells have bottom hole injection (C02) pressure hmitat\ons of 4000 psi,

MB/sdb
RE6.2/evg24




EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 0524, Well No. COO1

£0p Injection BHP Survey Data

Depth, ft, €02 Injection Pressure, psi Gradient, psi/ft
0 792
1,000 | . 1,113 0.321
2,000 1,453 | 0.340
3,000 1,808 ' | 0.355
4,000 2,196 . 0.388
4,400 (Top Perf) 2,350 o 0.395

€0, Injection Rate = 3167 MSCF/D

RE6.2/evgb
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 2913, Well No. (007

€0y Injection BHP Survey Data

Gradient, psi/ft

Depth, ft. C0p Injection Pressure, psi
o i 1,574
1,000 1,940
2,000 2,303
3,000 2,669
4,000 3,038

4,508 (Top Perf)

€0, Injection Rate = 651 MSCF/D

RE6.2/6vgh
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0.366
0.363
0.366
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EAST VACUUM GRAYBURG-SAN ANORES UNIT

Tract 2913, Well No. (008
CO» Injection BHP Survey Data

Depth, ft. CO02 Injection Pressure, psi Gradiént, psi/ft
0 856 |
1,000 | 1,165 0.309
2,000 1,495 0.330
3,000 : 1,820 0.326
4,000 2,152 ~ 0.331
4,504 (Top Perf) 2,320 0.339

£03 Injection Rate = 549 MSCF/D

RE6.2/evg7




o AT T G
ST
N,

Q
o
o
-
:
H
w 1
~ A
SL" : n
) T * .
-—— « » M
—q—— ~ .
1 T . _
' 11'.. _ p J
= ” . _ »
o . . ) " h .
" T _ , k . .
—_ o ‘ * ] N ,
(7] -~ i , o , _ .
Qo Aadetaied | | | « ”
) , - n . “ “
g H . 'II '
L3 M ri m , ) _ .
o5 - ; _ ] u «
o} ) ., . ..1 l
52 : * . | , ! - i '
—— N i T h _ !l» « *
2 a- : C h _ B _ ”
x | -—- | X T « ~ ; ._ «
o 2 . —- 1 1 - _ . . ﬂ n
NWI , i - ' i ....w..u ” “ N .
.- .... , ll .
mz : . ” i _ 1 R | ! a2 - - !
| : < ~ . w ‘ e ' ———
_w - i t . “ ”;....il w M... .
.J 4 - M y * , —_——a S84 ek
NO : - ' i el 0 - 3 " :
Il.mll . H e t , i _ “ \Aﬂﬁ
2;..-. - —- _ H - = » ~ E ” “ .,.mz
- h . ; 1 -
w !J.l i 1 PURS { | i m PL.
. , _ i — i — : 5= --
T ——— ' T ! ! 3 - .
o 1 - t | [ ' ‘ hlla ...a -
[o 38 i i - o 1 ] N — “ . w
.0' ! ] I.I.lﬂ n « - ~ .. : .‘
. » J‘l: ~ n . m H ‘ - - L
9 , T - L : - M = “
- \\\u\ﬂ_ma ! — _ H i
) .n\t\\\ _\\ : .\NU..\L_\(\\\ ﬁ ;
0 L_ w : ~ u li.”\\\ \ LN
o f . h .. ...l _ U
“ | “ _ ! |
] i ! - - ; ;. ] S
; ' Rt ; " n: «CL
. 1 - - v | B _,R
H ah 1 i T | w lLW,D
] I : . - , _.N
p { I i R — ~.u
o . i i § “ T » HA
! { ~ u v.x .
o H t i « L . :
. . u _ _ " | “ %
T ; q , “ ..v.
o t « J ‘ , Tl
.w F , . L ” RS
1 ? i ! v— g,_R 8
o 1 i < t i \AUOOVI
o : ; 1 1 -4 1ifimr S:
e T : 1 o i _..Bwnlu,C.V
(=4 i t "1 - ' .Hle :
| _ _ - ¥ i .,A,...anU
2 T , . i w =2y
o ” X i l ;GW.LP
w 4 3 «, o MELUH
(@] I v T HUN-.tBr0
2 : e S et
~ n_u ! ! ||J_.Cvn, ...0,.Qlu
14 o 1 ! w_,ALN..l,.va 3
HL " o ) 1 ,V.U,,Q,E :
&NQ \ . a.Toz.lvb
g 4 |-8525
3] ‘.S‘ L |
2 |2s853
o \ ..L,R.OD.
< _ T.Ce
T w
o
o
-t S
o
[
W




EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 2913, Well No. C009

€0y Injection BHP Survey Data

Gradient, psi/ft

Depth, ft. €02 Injection Pressure, psi
0 989

1,000 1,324

2,000 1,659

3,000 1,995

4,000 2,339

4,520 (Top Perf)

€02 Injection Rate = 63 MSCF/D

RE6.2/evg8

2,516

0.335
0.335
0.336
0.344
0.349




CO2 INJECTION ‘PRESSURE, PSI
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 2941, Well No. COOl

€0, Injection BHP Survey Data

Gradient, psi/ft

Qggghl_jg; COsznjection'Préssure, psi
0 1,475
1,000 1,832
2,000 2,193
3,000 2,551
4,000 2,915
4,492 (Top Perf) 3,093

€0, Injection Rate = 491 MSCF/D

REG.2/evgd

0.367
0.361
0.358
0.364
0.370
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EAST YACUUM GRAYBURG-SAN ANDRES UNIT
Tract 2947, Well No. £001

CO Injection BHP Survey Data

Depth, ft, | €02 Injection Pressure, psi
0 1,093
1,000 1,434
- 2,000 1,780
3,000 2,121
4,000 2,471
4,552 (Top Perf) 2,655

€02 Injection Rate = 234 MSCE/p

" RE6.2/evgl0

Gradient, psi/ft

0.341
0.346
0.341
0.350
0.341
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 2963, Well No. CO04

€0y Injection BHP Survey Data

Depth, ft, €0p Injection Pressure, psi Gradient, psi/ft
0 526
13 1,000 632 o 0.106
- 2,000 986 0.354
‘ 3,000 | 1,374 0.388
4,000 1,690 | 0.316
4,395 (Top Perf) 1,804 | 0.298

C0p Injection Rate = 257 MSCF/D

RE6.2/evgll




C02 INJECTION PRESSURE, PSI
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 2980, Well No. C003

COp Injection BHP Survey Data

Gradient, psi/ft

Depth, ft. €02 Injection Pressure, psi
0 1,723
1,000 2,091
2,000 2,457
3,000 2,824
4,000 3,192

4,580 (Top Perf)

£0p Injection Rate = 246 MSCF/D

'RE6.2/evgl2

3,398

0.368
10.366
0.367
0,368
0.361
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3202, Well No. C008

co2 Injection'ﬁHP Survey Data

Gradient, psi/ft

Depth, ft. €02 Injection Pressure, psi
0 939 |
1,000 o 1,280
2,000 1,629
3,000 1,962
4,000 - 2,331

4,366 (Top Perf)

C0Op Injection Rate = 3481 MSCF/D

RE6.2/evgl3

2,458

0.341
0.349
0.333
0,369
0.359




CO2 INJECTION PRESSURE, PSI
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3202, Well No. CO09

€0, Injection BHP Survey Data

Depth, ft. C0> Injection Pressure, psi gradient, psi/ft
0 1,387
1,000 1,747 0.360
2,000 - 2,107 0.360
3,000 2,471 0.364
4,000 2,835 10.364
4,395 (Top Perf) 3,041 0.371

€0y Injection Rate = 1759 MSCF/D

RE6.2/evgls
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3202, Well No. COll

CO2 injection BHP Survey Data

Gradient, psi/ft

Depth, ft. €0y Injection Pressure, psi
0 1,508
1,000 1,898
2,000 2,322
3,000 2,747
4,000 3,162

4,354 (Top Perf)

€0y Injection Rate = 848 MSCF/D

RE6.2/evgl5

3,302

0.391
0.424
0.425
0.415
0.408
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" EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3229, Well No. C006

CO0o> Injection BHP Survey Data

Depth, ft. ‘ COp Injection Pressure, psi Gradient, psi/ft
0 1,146

1,000 1,245 0.09¢9

2,000 1,497 0.252

3,000 1,849 | 0.352

4,000 2,201 0.352

4,365 (Top Perf) 2,424 0.627

€02 Injection Rate = 3615 MSCF/D

RE6.2/evgl6
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EAST VACUUM GRAYBURG-SAM ANDRES UNIT
Tract 3229, Well No, €007

CO2 Injection BHP Survey Data

Depth, ft. €02 Injection Pressure, p{i‘ Gradient, psi/ft
0 729

1,000 ' 1,008 0.279

2,000 1,338 0.330"

3,000 1,670 0.332

4,000 » 2,006 0.336

4,345 (Top Perf) 2,120 0.342

€0o Injection Rate = 1863 MSCF/D

REG.2/evgl7
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3229, Well No. C008

C0» Injection BHP Survey Data

Depth, ft. €07 Injecticn Pressure, psi Gradient, psi/ft
0 1,113
1,000 1,459 | 0.346
2,000 1,810 0.351
3,000 2,163 0.353
4,000 2,518 : 0.355
4,330 (Top Perf) 2,631 “ 0.353

C02 Injection Rate = 4033 MSCF/D

RE6.2/evgl8




, PSI

L)
$N

CO2 INJECTION PRESSURE

O

(=)
o
o
< !
. i
* _ * -
t : " ”
o — “ | ” “ A
(=38 . , _ J | h _ —
- —— ! ; n . . | .
N et e e e - i ., u . ” . . |
~M i e e m. ; | m “ h |
! i - ; _ , 0> .
H i } e e ~.' ! § | .
' H Kl M l.’v.llll.~ n . M
| _ _ : u J!l!!..l!!'.,a < :
| . _ | * .” . N e i .
o D TR T PR S ” : _ a w « uulv- 4
m . , | . n ! —— e o
' i P R S X : » _ _ «
L i ' - e vt ol X h | . M
_ . q 1 RS ; ” .0
_ . | i : . e v e 2D v ba e e - ; © |
4 . 4, . H . 2 S - - . ~ 1= u
Ol!l!-n!!IYJ.T!n ) “ . . * “ u .
. ) u. ” | M | ~ ) : - = o
H P : | a .
: : Jnvll)rl!vl.hl " ﬁ “ “
P e - ; .
” M | . JIIl!YT]!. — . T/ ~
.. | ! J!ll\!l.r:._ ; : _
o~ N ” 4 , | : e ———— Aw;\q\\ H
o 4. : i 1 p 1 i ! \\\ l|1||.....'“ Ly
o~ M T T T O : ; | h \\\4.L\\ * ,
w h L ; 1 \\A\\\ ' R 1
(o] .. : ] P - ﬂ h |
. v : : ;.I.Ill.|(.L\l\|.\\.\\\. ; n “ .,
: : ) \\N v\\\\\\\.“ - - ; M . x
. . - - d
‘ﬁ » . .. ! ] I ,\”
21 . ; u\\x\\.. 5 9 T i I H H
J R ; A { H H i ! i -
- i \MMA».\‘YHW\“\! : . ; | u — . a
. .4 T -y e : _ — _ _ |
3 . X !!Jl..I/:Vv ! : | F " )
m\\.\\b\\ i : bt St 3.!1 : , »
| _ v : » —— e !
| n M _ ! ! 7 !\!I!l« : _
| ». m " | " e : »
. ,-p | n . | m _ J.'!ls.ltllvw
s EE . lnli.l-i [, : : | » | \. Y— > 2>
[ i - e e oy e . - . : . w | H Q
H I H I T S, ~ B . n m ;, '
1 i ! H PRGOS R ; : .‘ ,F. H7s]
« " | : ' - o : : . L~
. | _ . _ 1 . L. |
o v : 1 i L § 1 - .- - e e bt . - .“\ MNn
O e ey - - : K y a .. . “ . “vVl .l.
v . e - ———— ! . | _ m | "
! . o . i o))
. . - m _ w » « . A
. . . ll?rl”!l!l ! ; : . 4 |
. “ ) R e i R ; : : _ o ,Tl'
m h * | ~ lJ!IT\I!Il:m ; “ Fo
. | . ! .. R R : . >
| . | < ” | .< « e R e ! ,
. . -~ - CNZA d '
- i . t : t i ! : k V. _vvJA
1 [ “ H H ! H "AUZ
3 __ : : t i 1§ o Nm
O [=) o o T . i ! : : TlCTq.le
_ : : p fon (&3 -
‘ - < : . AAAnhp
: ¥ ERoe
. $ _.EILTCS
HD o o o (o) o Oﬂ o (e o.
o~ ~N M »y 4n 0 Q
2]

‘14 ‘Hid3d




EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3236, Well No. C006

€02 Injection ¢HP Survey Data

Gradient, psi/ft

Depth, ft. €02 Injection Pressure, psi
0 1,080
1,000 1,431
3,000 1,863
4,000 2,251

4,383 (Top Perf)

€0 Injection Rate = 3615 MSCF/D

AJREG.2/evg19

2,404

0.351
0.379

10.388

0.410
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PHILLIPS PETROLEUM COMPANY

ODESSA, TEXAS 79762 . October 8, 1986

4001 PENSROOK

EXPLORATION AN PRODUCTION GROUP East Vacuum Grayburg-San Andres Uit
Carbon Dioxide Injection PrOJect
Lea County, New Hextco

242k

New Mexico 0i1 Conservation Division
‘Attn:  Mr. Jerry Sexton

P. 0. Box 1980

Hobbs, New Mexico 88240

Dear Mr. Sexton:

My letter to you on this subject dated Juné 9, 1986, presented fourteen-step-
rate tests ‘run in WAG Area C. That letter also stated that two injectors were
current]y shut in pending remedial work. That work has subsequently been
_completed and step-rate tests have been run on those two wells: Tract 3127,
Well No. 004 and Tract 3202, Well No. 010. With the submission of the attached
results of these tracts, a. «tpp-rate test has been run on every WAG injector.

The bottom hole formation parting pressure identified for 3127-004 is 3250 psi.
We shall restrict the bottom hole injection pressure so as not to exceed the
pressure limitation 'of 3150 psi. Notice, however, that the bottom hole parting
pressure for 3202-010 is léss than the limitation. In order to keep from
parting the formation during injection, we will restrict COp injection to a bot-
tom hole parting pressure of less than 3050 psi. You will also note that the
surface parting pressure is 1250 psi. Since this test was run with water and
the resulting surface parting pressure is less than our, Timitation of 1350 p51
we will restrict water injection to a surface 1nJectlon pressure of 1250 psi or

less in this wel]

If you have any questions concerning'this matter, please call Mr. Mike Brownlee

at (915) 367-1413.
Very ?y urs;E

G. R. Smith, Director
Reservoir Engineering

MHB:ij
Attachments

cc: New Mexico 011 Conservation Divison.—
Attn: Mr. R. L. Stamets
P. 0., Box 2088
Santa Fe, New Mexico 87501




EAST VACUUM GRAYBURG ~ SAN ANDRES UNIT
Summary of Formation Parting Pressure Results
for Wag Area C

Injection Rate

Depth of Tubing  Rottom Hole Parting at Parting
Tract-Well Top Perforation Size Pressure, PSI Pressure, BPD
3127%004 4310 2-7/8" 3250 | 3,000

32024010 ‘ 4436" 2-7/8" 3050 5,625

MB8/sdb .
RE6.2/evgsau.tl7
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT

Tract 3127, Well No. W004

FORMATION PARTING PRESSURE TEST DATA

[NJECTTON RATE
BPD

PRESSURE (PS1)

ROTTOM HOLE *

1500
2000
2500
3000
4000
5000

*Measured at top perforation.

RE6.2/evgsau.tl9

SURFACE
835 2744
- 1055 2922
1225 3070
1420 3250
1650 3460
1915 3484
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*Measured at top perforation,
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT

[NJECTION RATE

BPD

Tract 3202, Well No. WO0l10
FORMATION PARTING PRESSURE TEST DATA

PRESSURE (PSI)

BOTTOM HOLE *

3000
4000
5000
6000
7000
8000

SURFACE
308 2161
645 2494
1030 2833
1375 3108
1715 3351
1950 3505




50 YEARS

STATE QF NEW MEXICO

EPJEH?CZY’AnmnhAIhJENQA\LESCDEHDA\FVFRAETQT'
OIL. CONSERVATION DIVISION

1935 - 1985

May 27, 1986
TONEY ANAYA
POST OFFICE BOX 2088
GOVERNOR . - STATE LAND OFFICE BLILOING

SANTA FE, NEW MEXICO 87501
1505) 827-5800

Phillips Petroleum Company
4001 Penbrook
Odessa, Texas 79762

Attention: G. R. Smith

Re: Injection Pressure Increase
E. Vacuum G~SA Unit
Lea County, New Mexico

Dear Sir:

Reference is made to your request of May 12, 1986 to
increase the bottom-hole injection pressure on three wells
in your East Vacuum Grayburg-San Andres Unit Waterflood.
Project. It is our understanding that these wells are
water-alternate-Co, injectors and that the previously
approved bottom~hole pressure limit was 3150 p.s.i. set in
Division Order No. R-6856. The request for pressure
increase is based on a step rate tests performed on these
wells during January, 1986. The results of the tests have
been reviewed by my staff and we feel an increase in
bottom~hole injection pressure is justified at this time.

You are therefore authorized to increase your
bottem-hole injection pressure to 4000 p.s.i. on the
following wells:

Well No. Location

Tract 2913 No. 007 Sec. 29, T-17S8, R-35E"
Tract 2947 No. 001 ~ 'Sec. 29, T-17S, R-35E
Tract 2980 No. 003 Sec. 29, T-17S, R-35E

'All Wells located in Léa County, New Mexico

The Division Director may rescind this’ injection
pressure increase if it becomes appaxent that the injected
water is not being confined to the injection zone or it is
endangering any fresh water aquifers. ,
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The Division Director may rescind this injectién pressure increase if it
becomes apparent that the injec;gd water is not being confined to the
., injection zone or it is endangering any frésh water aquifers.

Sincerely,

R.L. Stamets
Director
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PHILLIPS PETROLEUM COMPANY

. ODESSA, TEXAS 79762 May 12, 1986
4001 PENBROOK
East Vacuum Grayburg-San Andres Unit
E Lm“"”"‘"mexnmno"Gmxw Carbon Dioxide Injection Project

= 3 ~ Bottom Hole Injection Pressure Limitation
R Lea County, New Mexico

Y

. y x,:__
"‘U‘ ;"13.

New. Hex1cb Oil Conse?/at1on Division

-"Aftn Mr Ry L. Stamets

P. 0. Box 2088
Santa Fe, New Mexico 87501

Dear Mr. Stamets:

Phillips Petroleum Company, as operator of the subject unit, requests adm1n1stra-
tive approval of an increased bottom hole carbon dioxide 1n3ec*1on pressure
limitation of 4000 psi for three injection wells; Tract 2913, Well No. 007, Tract
2947, Well No. 001 and Tract 2980, Well No. 003. These three wells are 1dent1fved
as approved water-a‘terna*o-carbon dioxide injectors in Exhibit A of NMOCD Order
No. R-6856, and are therefore subject to the bottom hole injection pressure Yimi-
tation set out in that order of 3150 psi.

FormatiOn parting pressufe tests were run on these wells in January of this year.
These tests were submitted to Mr. Jerry Sexton by letter dated February 11, 1986.
(A copy was also sent to you.) Copies of these three tests are attached for your
convenience. Note from these tests that the bottom hole parting pressures were
4090, 4700, and 4760 psi. Our request would not allow for formation parting in

any of these wetlls.

After C0p injection was begun in these wells, BHP surveys were run. The results
of those surveys are attached. Because of the low injectivity of the reserveir
in the area around these wells, the rate of C0p injected into each of them is
relatively low. Please note from the BHP surveys that the surface injection
pressures in all three wells are very near our (O delivery pressure of 1800 psi.
This means that the bottom hole injection pressures should not rise appreciably

above those shown on these surveys.

We request that the bottom hole anectlon prassure limitation for these three
wells be increased to allow maximum COp injection. We have ceased £0; injection
into these wells at this tlme, so your earliest consideration is appreciated.

Very truly ours,Z Z

G. R, Smith, Director
Reservoir Engineering

MHB:jj
Attachments

cc: New Mexice 011 Conservation Division
Attn: Mr, Jerry Sexton
P. 0. Box 1980
Hobbs, New Mexico 88240




EAST VACUUM GRAYRURG - SAN ANDRES UNIT
C0» Injection BHP Survey Results

HAG Area B
: | | *BOTTOM HOLE  +ROTTOM HOLF ™

| SURFACE €O, INJECTION  DEPTH OF PRESSURE AT PARTING

INJ, PRESSURE  RATE AT TOP ToP INJECTION PRESSURE
TRACT-HELL PSI  PERF.,MSCFD .  PERFORATION  RATE, PSI PSI
2913-4007 1681 471 4,508’ 3,381 4,760
2947-4001 1802 g3 4,552' 3,505 4,700
2980-4003 1780 601 4,580" 3,492 4,090

* Pressure at top perforation

+ Parting pressure obtained from step rate tests, using water as the injection

fluid, ‘performed in January, 1986,

RE6,2/evgd .1




Depth, ft.
0

2,500
3,000
3,500
4,000
4,508 (Top Perf)
4,568

EAST VACUUM GRAYBURG - SAN ANDRES UNIT

Tract 2913, Well No. W007
€02 Injection BHP Survey Data

C02 Injection Pressure, pSi

1,681
2,636
2,821
3,005
3,192
3,381
3,403

€02 Injection Rate at Top Perforation = 0.471 MMSCFD

RE6.2/evg21

Gradient, psi/ft

0.382
0.370
0.368
0.374
0.372
10.372
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EAST YACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2947, Well No. W001

C02 Injection BHP Survey Data

Depth, ft. €0y Injection Pressure, psi Gradient, psi/ft
0 | 1,802 ) '
2,500 2,744 0.377 i
3,000 2,928 10,368 ¢
©3,500 ’ 3,112 0.368
| 4,000 3,299 0.374
4,552 (Top Perf) 3,605 | 0373
4,566 3,510 0.373 iff

CO2 Injection Rate at Top Perforation = 0.093 MMSCF)

SR ey,

RE6.2/evg22
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2980, Well No. WO03

COg Injection BHP Survey Data

Depth, ft, €07 Injection Pressure, psi Gradient, psi/ft
0 1,780 : |
2,500 2,722 : .0,377
3,000 2,906 0.368
3,500 3,090 0.368
4,000 3,277 0.374
4,562 3,485 0.370
4,580 (Top Perf) 3,492 0.371

€02 Injection Rate at Top Perforation = 0.601 MMSCFD

RE6.2/evg23
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50 YEARS

STATE QF NEW MEXICO

ENERGY ano MINERALS DEF’AF?TMENT
OIL CONSERVATION DIVISION

May 27, 1986 1935 - 1985

TO&E\: :35:“ POST OFFICE BOX 2080
STATE LAND OFFICE BUILDING
SANTA FE. NEW MEXICO 87501
1505) £27-5800

Phillips Petroleum Company
4001 Penbrook
Odessa, Texas 79762

Attention: G. R. Smith
-~ Re: Amendment to Order PMX-118

Dear Sir:

Reference is made to your request of May 12, 1986 for
an  amendment to Admlnlstratlve Order PMX-118, which
auvthorized water injection into two wells on your East
Vaéuum Grayburg-San Andres Unit. It is our understandlng
that you wish these wells to be now classified ‘as
water-alternate-CO, injection wells. It is also our
understanding that these two wells are currently equipped

for CO, injection.

You are therefore authorized to utilize the following
wells as water-alternate-CO, ‘injection wells on your East
Vacuum Grayburg-San Andres Unit, previously approved by
Division Order No. R-6856 for CO, 1n3ect10n. , :

Tract - Well ; Locatiocn
3202-011 o 2600 F3L & 200 FEL

Sec. 32, T-175, R-35E

3229-007 2600 FSL & 2500 FWL

Both wells in Lea County, New Mexico.




RLS/DRC/et

XC: Oil Conservation Division -
File PMX-118 :
bonna McDonald
Case File- 7426

R.
Director

Hobbs
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PHILLIPS PETROLEUM COMPANY
m ODESSA, TEXAS 79762 May 12, 1986
4001 PENBROOK

G East Vacuum Grayburg-San Afdres Unit

[+ EXPLORATION AND PRODUCTION GROUP 0anhon Dioxide Injegtlon Project

' ‘ Conversion of Water Injectors to

I R Water-Alternate-C0y Injectors
R Lea County, New Mexico _

" New Mex1co Oil Conservat1on DlVlSlon

Attn: Mru R. L. Stamets
P. 0, BOX 7088 n\/ \ il
Santa Fet NLW Mextco 87901 -

Dear Mr.vStamets:‘

Phillips Pétroleum Company, -as operator of the East Vacuum Grayburg-San” Andres
Unit, -requests approval to convert the following water injection wells to water-
alternate -C02 injection; Tract 32?9 Well No. 007 and Tract 3202, Nell Mo, 011,
Locations of the wells and a piat are attached

EXhlblt A to NMOCD Order No. R-6856, dated December 16, 1981, lists forty-five
wells approved for water- alternate~C02 1n3ectlon Subsequently, the two subject
wells were approved for water’ injection July 27, 1982 under NMOCD Order No.
PMX-118. The two wells are equipped for (07 1n3ect1on service and are presently
injecting water. Conversion of these wells will not serve to alter the €0
Project Area. Therefore, conversion of these wells consists simply of rnr?usion

~in the list of already approved water- alternate -C02 injectors.

As these wells are due to commence €02 injection June 2, your earliest reply is

appreclated
Very tvulf your;2 ;;;;
G. R Smith, Director
Reservoir Eng1neer1ng

MHB: ij

Attachment

cc: New Mexico 0il Conse#VatIOn Division
Attn: Mr. Jderry Sexton
P. 0, Box 1980
Hobbs, New Mexico 88240




EAST VACUUM GRAYBURG-SAN ANDRES UNTT
Proposed Conversions of Water Injection

Water-Alternate-C02 Injectors
Lea County, New Mexico

TTrachwell

3202-011

3229-007

~Location

2600" FSL & 200' FEL, Sec. 32,
T-17-S, R-35-E

2600' FSL & 2500' FWL, Sec. 32,
T-17-S, R-35-E




PHILLIPS PETROLEUM COMPANY

ODESSA, TEXAS 79762
4001 PENBROOK May 8, 1986
EXPLORATION AND PRODUCTION GROUP East Vacuum Grayburg-San Andres Unit

Carbon Dioxide ‘Injection Project
Lea County, New Mexico

<?Zbo£ 7”72}45;‘

New Mexico 011 Conservation Division
Attn: Mr, Jerry Sexton

P. 0. Box 1980 P
Hobbs, New Mexico 88240 4 L A T

Dear Mr, Sexton

As authorized by New Mexico 011 Conservation Division Order No. R-6856, carbon
dioxide injection is presently in progress in the East Vacuum Grayburg-San Andres

Unit.

Currently, C02 1s being fnjected 1nto WAG Area B-as out11ned in our correspon-
dence dated Fébruary 11, 1986. .Attached are the 1n3ect10n bottom hole pressure
surveys for sixteen of the nineteen C0, ihjectors in Area B, The data show that
these injectors have bottom hole InJecgron pressures below the formation parting
pressure or the bottom hole pressure limitation of 3150 psi, whichever is appli-
cable. The remaining three pressure surveys will be forwarded to you shortly.

If you have any questions concerning‘this matter, please contact Mr. Mike Brown-

“lee in Odessa at (915) 367-1413.
Very'truly yojzij

G. R. Smlth D1rector
Reservoir Engineering

MHB: 3§
Attachments

cc: New Mexico 01l Conservation Divisfon ¥
. Attn: Mr. R. L., Stamets .
P. 0. Box 2088
Santa Fe, New Mexico 87501




EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Summary of CO Injection BHP Survey Results
for WAG Area 8

*BOTTOM HOLE  +BOTTOM HOLE

SURFACE €02 INJECTION . DEPTH OF PRESSURE AT PARTING
INJ. PRESSURE  RATE AT TOP  TOP INJECTION PRESSURE
TRACT -WELL pSI PERF.,MMSCFD  PERFORATION _ RATE, PSI pSI
© 2622-W004 682 2.199 4,435 2,204 3,1280
2622.W006 794 0.920 4,480 2,368 3,570
2717-W003 606 0.228 4,394" 1,985 3,625
2717-4005 7”8 0.713 4,441 2,382 . 3,4880
2717-W007 702 1.808 4,371" 2,242 3,250
2720-W006 787 0.863 4,410 2,330 3,515
2721-W001 1,474 1.847 4,352 3,116 3,370
2721-N002 790 1.858 4,376 2,046 3,1160
2738-W007 621 1.655 4,362' 2,074 3,290
2738-W008 T 0.889 4,367 . 2,233 3,440
2801-W005 524 1.213 4,488" 1,72 3,015
2801-W006 643 i8¢ a4 2,082 3,195
2801-H007 577 2.296 4,804 " 1,996 3,0008
2801-¥012 673 1,138 4,455 2,204 3,435
2801-W015 1,033 1.597 4,433" 2,657 3,450
2865-N001 1,374 0.896 4,488" 3,035 4,070

* Pressure at top perforation

+ Pa|t1ng pressure obtained from step rate tests, using water as the inJection
fluid, performed in January, 1986.

@ No identifiable parting pressure was observed;’this is the maximum bottom hole
~ pressure observed during the test, ,

RE6.2/evgd .l



EAST YACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2622, Well No. W004

C02 Injection BHP Survey Data

Depth, ft. | C0, Injection Pressure, psi Gradient, psi/ft
0 682
2,500 o L4 | 0.310
3,000 1,642 0.378
3,500 1,846 0.398
4,000 2,059 0.426
4,435 (Top Perf) 2,244 - 0.425
4,519 ' 2,280 0.426

€02 Injection Rate at Top Perforation = 2.199 MMSCFD

RE6.2/evgh
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EAST VAGUUM GRAYBURG — SAN ANDRES UNIT

LEA COUNTY, NEW MEXICO
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'EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2622, Well No. WO006

€0, Injection BHP Survey Data

Depth, ft. . CO2 Injection Pressure, psi Gradijent, psi/ft
0 794

2,500 1,695 0.360 :
3,000 1,868 )  0.36

3,500 2,041 | 0.346

4,000 2,212 - 0. 342

4,480 (Top Perf) 2,368 : 0.325

4,506 2,376 0.325

€02 Injection Rate at Top Perforation = 0,920 MMSCFD

RE6.2/evgb
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_EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2717, Well No. W003

€0y Injection 8HP Survey Data

Depth, ft. €0, Injection Pressure, psi Gradient, psi/ft
0 . 606

2,500 | 1,302 | 1 0.278

3,000 | 1,484 0.364

3,500 1,669 0.370

4,000 1,846 : 0,354

4,394 (Top Perf) 1,985 0.353

4,517 2,028 0,352

Co2 Injecéion Rate at Top Perforation = 0.228_MMSCFD

RE6.2/evg7 -




CO2 INJECTION PRESSURE, PSI
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2717, Well No. W005

€02 Injection BHP Survey Data

Depth, ft. €0, Injection Pressure, pst - Gradient, psi/ft
0 778

2,500 1,688 ‘ . 0.364

3,000 . 1,858 0.340

3,500 2,046 0.376

4,000 ) 2,225 0.358

4,441 (Top Perf) 2,382 © 0.356

4,527 2,413 0.356

02 Injection Rate at Top Perforation = 0.713 MMSCFD

RE6.2/evg8




CO2 INJECTION PRESSURE, PSI
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EAST VAGUUM GRAYBURG — SAN ANDRES UNIT
LEA COUNTY, NEW MEXICO
CO2 INJECTION BHP SURVEY

TRACT 2717 WELL NO. W005
‘JAPRIL 3, 1986
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Depth, ft.

EAST YACUUM GRAYBURG ~ SAN ANDRES UNIT
Tract 2717, Well No. W007

C02 Injection BHP Survey Data

€07 Injection ﬁressure, psi

Gradient, psi/ft

4,371 (Top Perf)

| RE6.2/evg9

702
1,685
1,759
1,936
2,113

2,242

2,297

COz Injéction’Rate at Top Perforation

1.808 MMSCFD

0.353

- 0.348

0.354
0.354

0,348

0.348




CO2 INJECTION PRESSURE, PSI
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EAST YACUUM GRAYBURG - SAN ANDRES UNIT

Depth, ft.
0
2,500
3,000
3,500
4,000

4,410 (Top Perf)
4,528

Tract 2720, Well No. W006
C02 Injection BHP Survey Data

€0y Injection Pressure, psi

787
1,676
1,846
2,018
2,188
2,330
2,371

C02 Injection Rate at Toijeﬁforation = 0.863 MMSCFD

RE6.2/evgl0

Gradient.;psi/ft

0.356
0.340
0.344
0.340
0.346
0.346
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EAST VACUUM GRAYBURG — SAN ANDRES UNIT

LEA COUNTY, NEW MEXICO
C02 INJECTION BHP SURVEY
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“EAST YACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2721, ¥Well No. W00l

" €02 Injection BHP Survey Data

Depth, ft. C0p Injection Pressure, psi Gradient, psi/ft
0 1,474

2,500 2,430 0.382

3,000 2,620 | 0.380

3,500 e, 2,805 0.370

4,000 2,08 © 0.358

4,352 (Top Perf) 3,116 0.375 5
4,540 , 3,186 | 0.374 B '

C02 Injection Rate at Top Perforation = 1,847 MMSCFO

RE6.2/evgll
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0

2,500
3,000
3,500
4,000
4,376 (Top Perf)
4,531

EAST YACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2721, Well No. W002

€02 Injection BHP Survey Data

Co; Injection Pressure, psi

790
1,396
1,568

1,741
1,914
2,046
2,101

CO2 Injection Rate at Top Perferation = 1,858 MMSCFD

REG. 2/evgl2

Gradient, psi/ft

0.242
0.344
0.346
0.346
0.35i
©0.352
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EAST YACUUM GRAYBURG - SAN ANDRES UNIT

Tract 2738, Well No. WOO7
CO2 Injection 8HP Survey Data

Depth, ft. €07 Injection Pressure, psi Gradient; psi/ft
0 621

2,500 V 1,432 -0, 324
3,000 | A 1,605 0.346
3,500 ,» 1,776 0.342
4,000 | 1,945 0.338
4,362 (Top Perf) 2,074 0.357
4,537 2,137 0.358

€0, Injection Rate at Top Perforation = 1.655 MMSCFO

RE6.2/evgl3
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2738, Well No. WOOSB

€02 Injection BHP Survey Data

Depth, ft. €0, Injection Pressure, psi ; Gradient, gsi[ft
0 717

2,500 1,597 0.352

3,000 1,768 0.342

3,500 1,938 0.340
4,000 2,107 0.338

4,367 (Top Perf) 2,233 0.343

4,535 2,290 ' 0.342

C0p Ifjection Rate at Top Perforation = 0.889 MMSCFD

RE6.2/evgld
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EAST YACUUM GRAYBURG - SAN ANDRES UNIT

Depth, ft.
0

2,500
3,000

3,500
4,000
4,488 (Top Perf)
4,555

Tract 2801, Well No. WO05
C02 Injection BHP Survey Data

C02 Injection Pressure, psi

524
’>1.112
1,271
1,430
1,586
1,742
1,763

€07 Injection Rate at Top Perforation = 1.213 MMSCFD

RE6.2/evgl5

Gradient, psi/ft

10.235
0.318
0.318
0.312
0.319
0.319
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EAST YACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2801, Well No. WOO06

€02 Injection BHP Survey Data

Depth, ft. €02 Injection Pressure, psi Gradient, psi/ft
0 643 '

2,500 1,440 v 0.319
3,000 ‘ 11,608 0.336

3,500 | 1,776 0.336

4,000 1,941 0.330
4,411 (Top Perf) - 2,082 ' : 0.343
4,534 2,124 0.343

€Oz Injection Rate at Top -Perforation = 1.154 MMSCFD

RE6.2/evglé
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- Depth, ft,
0

2,500

3,000

3,500

4,000

4,404§i70p Perf)
. 4,543

EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2801, Well No. W007

C02 Injection BHP Survey Data

€0, Injection Preséure, psi
577
1,344
1.515

1,688
1,858
1,996
2,044

€02 Injection Rate at Top Perforation = 2,296 MMSCFD

RE6.2/evgl?

Gradient, psi/ft

0.307
0.342
0.346
0.340
0.362
0.343
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EAST YACUUM GRAYBURG - SAN ANDRES UNIT

Tract 2801, Well No. WO012
C02 Injection BHP Survey Data

Depth, ft. CO02 Injection Pressure, psi Gradient, psi/ft‘
_ 0 673
12,500 1,533 0.344
3,000 1,708 0.350
3,500 1,877 | 0.338
4,000 2,048 o 0.342
4,455 (Top Perf) 2,208 , 0.343
4,52 22 0.3

C92 Injection Rate at Top Perforation = 1.138 MMSCFD

RE6.2/evgl8
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Depth, ft.

EAST YACUUM GRAYBURG - SAN ANDRES UNIT
Tract 2801, Well No. W015

C02 Injection BHP Survey Data

€Oz injection Pressure, psi

Gradient, psi/ft

4,433 (Top Perf)

RE6.2/evgl9

1,033
1,958
2,138
2,319
2,502
2,657
2,697

€02 Injection Rate at Top Perforation

1.597 MMSCFD

0.370
0.360
0.362

 0.366

0.358
0.358
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT

Tract 2865,
€02 Injection

Well No. W0O1
BHP Survey Data

Depth, ft. €0y ihﬁéctfdn Pressure, psi Gradient, psi/ft
' | 0 v1,374

2,500 - , »2,317 0.377

3,000 ~ 2,504 0.374
3,500 2,682 0.356
4,000 ‘ 2,859 0.354

4,488 (Top Perf) 3,035 0.361

4,556 3,059 0.360

CO2 Injection Rate at Top Perforation

RE6.2/evg20

= 0,896 MMSCFD




CO2 INJECTION PRESSURE, PSI
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LEA COUNTY, NEW MEXICO.
CO2 INJECTION BHP SURVEY

TRACT 2865 WELL NO. WOO1
APRIL 3, 1986
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L1 {% pHILLIPS PETROLEUM COMPANY
m ODESSA, TEXAS 79762 February 3, 1986
4001 PENBROOK .

EXPLORATION AND PRODUCT GROUP e . .
ION AND VeTIoN East Vacuum Grayburg = San Andres Unit

‘Carbon Dioxide Injection Project:
Lea County, New Mexico

| 72l

' | (ot
New Mexico 011 Conservation Division - ST
Attn: Mr, Jerry Sexton S e e

P. 0. Box 1980 i
‘Hobds, New Mexjco 82240 .

Dear Mr. Sexton:

As authorized by the New Mexico 011 Conservation Division Order No.. R-6856, car-
bon dioxide 1n3ect1on is present1y in progress in ‘the East Vacuum ‘Grayburg - San
Andres Un1t.

Currently, €02 s be1ng 1n3ected into: WAG (water a%tprnate gas) Area A as
outlined in our correspondence dated September 24, 1985, Attached are the

injection bottom hol2 pressure, Surveys performed -in the WAG Area A injectors.
The data reveal that all of the €02 injectors are below the bottom hole parting
pressure or the bottom nole pressure limitation of 3150 psi, whichever is appli-

cable,

" If you have any questions concerning this matter, please contact Mr, Mike Brownlee
in Odessa at (915) 367-1413,

Very truly yours,

S it

G, R, Smith, Director
‘Reservoir fng*neer1ng

‘

GRS/MAA/sdb
PR.E/evgsauld

Attachments

cc: New Mexico 031 COnservation Division:
Attn: " Mr, R, L, Stamets
P, 0, Box 2088
Santa Fe, New Mexico 87501




'EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Summary of €02 Injection BHP Survey Results
for WAG Area A

Surface 0, Ihjection  Depth of *Bottom Hole Pressure  +Bottom Hole Parting
, Injection Pressure  Rate at Top Top at Injection Rate Pressure
Tract-Hel}l Pst Perf, MMSCFD Perforation | Psi Psi
3315-W006 776 | 2,238 4397 2348 3500 ‘
3315-H008 514 1,394 2450 1615 31660
3328-N003 508 1,881 aesg 2102 | 2840
33324000 679 2,508 a419° 2243 .~ 30740
3333-W005 1,074 2,435 4394 2672 36170
33334006 745 2,350 4387" 2302 32830
' 3373-W001 862 2,288 4462" 2474 41480
3374002 615 3,002 4360" 2111 33850
3455-w005 552 2.187 4376' 1892 24148
3456 -4007 515 3.298 4509" 1819 | 24450
13456-W009 621 | 2,292 . 4sas 2160 27320

* - Pressure at Top Perforation

+ - Parting pressure obtained from step rate tests, using water as the injection fluid, performed in
August, 1985 '

@ - No 1dent1fiable parting pressure was observed, this is the maximum bottom hole pressure observed
during the test.

PR.E/east.wag




EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 3315, Well No. WOO6

COz Injection BHP Survey Data
Depth, Ft. €0 Injection Pressure, Psi Gradient, Psi/Ft
0 : ‘ 776
- 500 958 SR 0.364
1,000 1,129 0.342
1,500 » 1,310 0.362
2,000 ‘ 1,489 © 0.358
2,500 1,665 0.352
3,000 - 1,841 O 0.352
3,500 2,014 0.346
4,000 2,218 | 0.408
4,397 (Top Perf) 2,348 0.328
4,540 (Datum Depth, - 600") 2,395 0.328.
4,628 2,424 0.328

C0» Injection Rate at Top Perforation = 2.238 MMSCFD

PR.E/east .wagl
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EAST VACUUM GRAYBURG -~ SAN ANDRES UNIT
Tract 3315, Well No. WOO08

CO> Injection BHP Survey Data

Depth, Ft, : C0» Injection Pressure, F51 Gradient, Psi/Ft.
0 | 514 | |

500 : 583 0.138
1,000 661 0.156
1,500 - 758 0.194
2,000 15 ' 0,234
2,500 1,020 0.290
3,000 1,170 0.300
3,500 1,323 0.306
4,000 1,477 0.308
4,450 (Top Perf) ' 1,615 0.307
4,551 (Datum Depth, - 600") 1,646 ‘ 0.307
4,593 | 1,659 | 0.307

€02 Injection Rate at Top Perforation = 1,394 MMSCFD

PR.E/east .wag2
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 3328, Well No. WO003

C0» Injection RHP Survey Data

Depth, Ft €0, Injection Pressure, Psi Gradient, Psi/Ft,
0 - 548 | |
500 ' 753 ~0.410
1,000 903 0.300
1,500 1,077 0.348
2,000 | 1,242 ~ 0.330
2,500 ' 1,409 0.334
3,000 1,580 | ’ 0.342
3,500 - 1,745 0.330
3,000 1,950 0.410
4,458 (Top Perf) 2,102 0.332
4,548 (Datum Depth, - 600') 2,131 0.330
4,610 | | 2,2 0.331

€0y Ihjéction Rate af Top Pérforationi= 1.841 MMSCFD

PR.E/east.wag3
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 3332, Well No. WOO1

C02 Injection BHP Survey Data

Gradient, Psi/Ft,

Depth, Ft - €0y Injectidn'Préssuré, Psi
0 679 ‘
500 823
1,000 1,181
1,500 1,357
2,000 1,527
2,500 1,706
3,000 1,882
3,500 2,052
4,000 2,168 -
4,449 (Top Perf) 2,243
4,544 (Datum Depth, - 600') 2,259
4,631 2,273

€0 Injection Rate at Top Perforation = 2,508 MMSCFD

PR.E.east.wag.4
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EAST YACUUM GRAYBURG - SAN ANDRES UNIT
Tract 3333, Well No. WOO05

€0, ijection BHP Survey Data

Gradient, Psi/Ft.

Depth, Ft €02 Injection Pressure, Psi
o 1,074
500 1,261
1,000 1,407
1,500 1,626
2,000 1,810
2,500 2,011
3,000 2,174
3,500 2,350
4,000 2,532
4,394 (Top Peirf) 2,672
4,544 (Datum Depth, - 600') 2,726
4,564 2,733

€02 Injection Rate at Top Perforation = 2,435 MMSCFD

PR.Efeast.wag5
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ELST VACUUM GRAYBURG - SAN ANORES UNIT
Tract 3333, Well No. WO006

CO2 Injection BHP Survey Data
Depth, Ft €Oy Injection Pressure, Psi Gradient, Psi/Ft,
0 | | 745
500 917 0.344
1,000 _ | 1,096 0.358
1,500 1,272 0.352
2,000 1,453 . 0.362
2,500 | 1,629 0382
3,000 | 1,808 T 0358
3,500 | 183 0.350
4,000 2,157 0.348
4,387 (Top Perf) 2,302 0.375
4,538 (Datum Depth, - 600') 2,350 | 0.375
4,572 - C2,372. o

coz»thjection Rate at Top Perforation = 2.350 MMSCFD

PR.E/east .wagb
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 3373, Well No. WOO1

CO» Injection BHP Survey Data

Depth, Ft COp Injection Pressure, Psi  Gradient, Psi/Ft.
0 e 862 ”

500 © 1,044  0.368
1,000 : | 1,261 0.434
1,500 1,409 | 0.296
2,000 : 1,591 0.364
2,500 1,769 . 0.356
3,000 o 1,948 0.358

3,500 N 2,129 0.362
4,000 | 2,306 10.354
4,462 (Top Perf) 2,474 | 0 0.363
4,545 (Datum Depth, - 600*) 2,508 . 0.363
4,508 - 2,523 0.363

0 Injection Rate at Top Perforation = 2.288 MMSCFD

PR.E/east .wag’
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 3374, Well No. W002

€0, Injection BHP Survey Data

Depth, Ft ’ 'Cbz Inject?én Pressure, Psi ’GradiéntL,Psi/Ft.
0 o | 615 |

500 S 747 | 0.264
1,000 919 o 0.344
1,500 1,008 0.358
2,000 1,275 0.354
2,500 1,451 0.352
3,000 1,630 0.358
3,500 o 1,803 | 0,346
4,000 1,982 - 0.358
4,360 (Top Perf) o2, 0.358
4,544 (Datum Depth, - 600') 2,177 ‘ 0.358
4,600 - 2,204 " 0.358

cog'lnjection Rate at Top Perforation = 3,002 MMSCFD

PR.E/east.wag8
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'EAST VACUUM GRAYBURG - SAN ANDRES UNJT
. Tract 3456, Well No. W006

'COZ‘Ihjection BHP Survey Data

- Depth, Ft 0 Injécfion Pressure, Psi Gradient, Psi/Ft.
0 552 0.190
500 647 | 0.242
1,000 ‘ | 768 0.242
1,500 Y | 0.318 .
2,000 ‘ 1,096 0.338
2,500 | 1,265 . 0,338
-3,000 ‘ 1,432 0.334
3,500 1,601 | 0.338
- 4,000 1,768 0.334
4,376 (Top Perf) 1,892 0.330
4,536 (Datum Depth, - 600') 1,945 | | 0.330
4,661 ' R - 1,986 10.330

C0p Injection Rate at Top Perforation = 2,187 MMSCFD

PR.E/east.wag9
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Depth, Ft

0

500
1,000
1,500
2,000
2,500
3,000
3,500
14,000
4,509
4,531

EAST VACUUM GRAYBIRG - SAN ANDRES UNIT
Tract 3456, Well No. WO007

CO» Injection BHP Survey Data

C0» Injection Pressure, Psi

Gradient, Psi/Ft.

(Top Perf)
(Datum Deptl, - 600')

-~ 4,691

| (0 Injection Rate at Top Perforation = 3.298 MMSCFD

PR.E/east .wagl0
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0.250
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EAST VACUUM GRAYBURG - SAN ANDRES UNIT
Tract 3456, Kell No. WO09

602 Injection BHP Survey Data

Depth, Ft . €0z Injéction Pressure, Psi
o 621
500 B 775
1,000 | 954
1,500 | 1,134
2,000 1,308
2,500 ' 11,484
3,000 1,660
3,500 . 1,834
4,000 | 2,002
4,446 (Top Perf) 2,160
fa,5§5\(ﬁ§fﬂm"09pth, - 600') 2,192
4,50 2,212

Gradient, Psi/Ft,

0.308
0.358
0.360
0.348
0.352
0.352
0.348
0.336
0.354
0.355
0.356

C0» Injection Rate at'Top Perforation = 2.292 MMSCFD
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~ PHILLIPS PETROLEUM COMPANY

ooy PENBROOK September 24, 1985
EXPLORATION v PRODUCTION GROUP East Vacuum Grayburg-San Andres Unit
Permian Basin flegron Carbon Dioxide Injection Project

Lea County, New Mexico

-New Mexico Qi1 Conservation Division
Attn: Mr. Jerry Sexton

P. 0. Box 1980

~ Hobbs, New Mexico 82240

Dear Mr. Sexton:

Carbon dioxide 1n3ect1on is to ‘Commence in the East Vacuum Grayburg-San Andres
Unit during October, 1985. This action was authorized by New Mexico 0i}
Conservatlon D1v1s1on Order No. R- 6856. ; : o

fFor 0perat1oﬁa1 purposes we' have Spilt the Cuzf*“OJect area rnto three

'segments (see attached map) and will'be 1nject1ﬁgvcoz‘1nto ‘each segment ‘in
sequence. We shall begin’ injection of 30 MMCF/L of CO» into the eleven (11)
WAG (water-a1ternate-gas) “injectors in area A, After approxxmately four

onths, we will ‘begin CO injection into area B, returning area A to water
injection. After another four months, we will begIn C0p injection into area

-C, returning area B to water 1n3ectlon. After four months of €0, injection
1nto area C, the cycle will start over again, This rotation will not affect
the water injection into the unit's periphery injectors within the project
area or those anectors outside the C0p proaect area.

Dur1ng the t1me a well is on COp injection service, we will be injecting at up
to-3150 psi bottom hole pressure, as authorized by Order No. R<6856. We do :
Knot however, wish to exceed part1ng pressure. We have, therefore, been per-
forming stnp~rate tests on our WAG injectors to determine the parting pressure
in each 'well, Copies of the tests for the first eleven anectors (area A) are
attached. Note that only two of these wells showed a partwng pressure within
the range of our tests; Tract 3315, Well No. WO06 at 3500 psi._and Tract 3328,
Well No. WOO3 at 2840 psi. 'Bottom hole injection pressure will be kept at-or
below 2840 psi in Tract 3328, Well No. WOO3. The other ten wells in area A
will be restricted to the 3150 psi bottom hole injection pressure authorized
by the New Mexico 011 Conservation Divison.

Since the attached step—rate tests were run using water ‘as - the InJectton :
fluid, we do not know exactly what the surface injection pressure is for €02
that: correspbnds to our bottom hole nressure 1imit. Unce we begin 0 injec-
tion, we will run BHP surveys in these wells to make sure we are not exceeding
our bottom hole: 1n3ection pressure limit and to determine the surface injec-
tion pressure that corresponds to it. We will submit these data to you as
soon as the tests are run.




New Mexico 011 Conservation Division
East Vacuum Grayburg-San Andres Unit
Carbon Dioxide Injection Project

September 24, 1
Page 2

We will begin running step-rate tests in area B once we start C0, injection
into area A. We will submit these data to you before starting CSZ injection
fnto that area. If you have any questions on this matter, please call Mr,

Mike Brown]ee in Odessa at (915) 367-1413.

ry truly yours,

.",_ /
-
1, Chairman
Working Interest Owners Commwttee,

MHB: 3§ j

Attachments

ce:  New Mexico 011 Conservation Divison
Attn:- Mr. R, L. Stamets

P. O. Box 2088
Santa Fe, New Mexico 87501




EAST VACUUM GRAYBURG-SAN ANDRES UNIT
SUMMARY OF FORMATION PARTING PRESSURE RESULTS

FOR WAG AREA A
Tract-Well Bgﬂﬁgrgiigﬁp T??:Qg Bo;::gsﬁ:;eggggting ;:gtfﬁ;#:r::sure. 8PD
3315-K006 4397" 27/8" 3500 7632
3315-W008 4450' 2 7/8" NIPP 12240+
3328-W003 ‘ 4458 27/8" 2840 9922
3332-W001 . 4449" 2 7/8" NIPP 11851+
3333-K005 4394' 2 7/8" NIPP 9936+
3333-W006 4387" 2 7/8" NIPP ‘ 11376+
3373-W00L 4462" 2 7/8" NIPP 9360+
3374-4002 4360" 2 7/8" NIPP 10944+
r3456-H006 . 43?6' 2:7/8“‘ e © 10186+
 3456-4007  a509" 27/8"  NIPP 12096+
3456-W009 T 446" 2 1/8" B T 3 8640+

NIPP - No identifiable parting pressure.

+ - Where no. 1dent1fiab1e parting pressure is shown, the maximum 1njection rate
attained during the test is given. : _ ,

RE6/evgsau3s
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East Vacuum Grdyburg-San Andres Unit
H Lea Co., New Mexico
] Formation Parting Pressure
Troct‘33I5. Well Ro. WOO6
August 18, 1985
So00
; HBHP Parting
4000
Pressure=3500psi ‘ .
BHP
3
> 3000
;
i
£
Y
2000
] Surface Parting
:20600psi
| 8
1000
o° ‘ 2 ) 4 . ] 0
WJECTION RATE, BPM
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EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3315, Well No. 006

FORMATION PARTING PRESSURE

TEST DATA
Injection Rate Pressure, psi
~ BPM 8PD Surfuce EHP
1.07 1541 | | 380 2277
170 2M8 »; 600 2483
2,67 45 P S gs0 2696
3.40 4896 1215 2922
4,30 6192 | 1565 3181
4,80 6912 ' | 98 3317
6,10 8784 - 20 3609
7.37 10613 2850 3821

RE6/evgsauls,l




East Vacuwum - Grayburg-San Andres Unit
Lea Co., New Mexico

Tract 3315, Well No. w008

August 15, 1985

ST

§

e

" PRESSURE

2 Surface

- No Identifiable
3 Parting Pressure
8

INJECTION  RATE,




Injection Rate

Ela)

186

2,04
3.03
3.90

4,9
6,73
8.50

12}

1339

2102
2938
4363
5616
7056
9691
12240

RE6/evgsau3s,2

EAST VACUUM GRAYBURG-SAN ANDRES UNIT
" Tract 3315, Well No, W008

FORMATION PARTING PRESSURE

TEST DATA

gl
270 2186
35 2201
s10 - 2308
726 2409
980 2539
1280 2612
1930 2872
2560 3166




East Vacuum Grayburg- San Andres Unit
Lea Co., New Mexico

Formation Parting Pressure

Troct 3328, Well No. WOO3

August 16, i385

BHP Parting  fT

X Pressure=2840psi
) m 111 L
- 111
. .
i seses
)
I . BHP
, : .
2000 Juuftt—4
L. TR 1 T Surtace Parting

' 111 ssure = B00psi

o j[ :L
0 2 4 [ ] 8

INECTION RATE, BPM




Injection Rate

BPM
0.80
1.86
2,99
3.96
5.00
6.08
'6.90
7.57
8.12

BPO
1152
2678
4306
5702
7200
a755
9936
. 10901
11693

RE6/evgsau3s.3

EAST YACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3328, Well No. WOO03

FORMATION PARTING PRESSURE
TEST DATA

Pressure, psi

Surface BHP
130 " 2069
1330 2175
570 2292
870 2424
1150 2569
1530 2719
1795 2859
2020 2811
2340 2925
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East Vacuum Grayburg - San Andres Unit

Lea Co., New Merico

Formation Parting Pressure

" Tract 3332, Well No. WOOI

Auqust |6, 1985

L

Surface

No identifiable

Porting Pressuret

4 s s

INECTION RATE, BPM




" EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3332, Well No, WOO1

FORMATION PARTING PRESSURE

TEST DATA
Injection Rate : Pressure, psi
BPM  BPD Surface BHP
1,20 1728 375 2285
1,69 2434 495 2338
2.70 3888 685 2422
3,60 5184 860 2516
4,32 6221 1055 2610
5,60 8064 , 1390 2742
6,39 9202 1655A 2856
7.59 10930 2075 2996

8.23 11851 - 2330 3074

RE6/evgsaulb.4
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“East Vacuum Grayburg- San Andres Unit
~Lea Co., New Mexico
Troct 3333, Well No. WOOS
August 19, 1985
: BHP
by T T
: 3000 ¢ g - 2 E
; : 8
i i , %
) - T - - -
2 .an 1 - ’ £ - e
+HHSurface - :
, ia: 4No Identifiable
e e Parting Pressure.
1000 HE :

¢ 2 ) _y . s 0

INJECTION RATE, BPM




Injection Rate

B

1.08

1,80
3. 05
3.78

5.45

6.09
6,90

8D

1585
2592
4392
5443
7848
8770
9936

REG/evgsauSS.S

EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3333, Well No. WOO5

'FORMATION PARTING PRESSURE
TEST DATA

Pressure, psi

Surface BHP
510 2427
730 2557
1060 2793
1400 3000
1830 3230
2215 3439
2560 3617



1000

East Vacuum Grayburg-San Andres Unit
“‘LLea Co., New Mexico

Tract 3333, Well No. WOO6
August 19,1985

HH8wp
: ; Surface HH
: : “ No dentifiable
: Porting Pressure it
INVECTION RATE, BPM



EAST VACUUM GRAYBURG-SAN ANDRES UNIT

Tract 3333, Well No. W006
" FORMATION PARTING PRESSURE

TEST DATA
Injection Rate : | Pressure, psi
BPM BPD ‘Surface BHP
1.27 1829 430 2328
2,00 2880 : 615 2435
3,10 4464 | 820 2562
4,04 5818 1110 2699
5,10 7344 475 2882
6,03 8683 | 1735 2963
7;15i ioze6 | o 2175 3156
7.90 11376 220 3283

RE6/evgsau35,6
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£ast Vacuum Groyburg - San Andres Unit
Lea Co., New Mexico

Troct 3373, Well No.WOO!

August 20,1985 -‘

H

2o ] |

g 0

v s

" s oy

Surface

2000 R EHE R R HEDREEEEEEH No Identifiable

Porting Pressure

INVECTION RATE, BPM




Injection Rate
8RO

ge
1.20

2,07

2.99
3.80
4,70
5,70

6.50

1728
2981
4306
5472
6768

8208

9360

~>3RE6/evgsaulse7

EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3373, Well No, W00l

'FORMATION PARTING PRESSURE
TEST DATA

Pressure, psi

Surface BHP
550 24~
820 2686

1210 2996

1630 3208

2110 3561

25680 3951

3005

4148
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_East Vacuum Grayburg- San Andres Unil
‘Lea Co., New Mexico

Tract 3374, Well No. WO02
Auqust 20, 1988

3000
* 4000
2000 fenp
- 300
Surface
No Identifiable a
Parting Pressure
000
0
° 4 9

INVECTION RATE, BPM




Injection Rate

)

1.26
1.90

2.90
4.0
4,90
5,90
6.70
7.60

BPD
1814
2736
4176
5760
7056
8496
9648

10944

RE6/evgsau35.8

EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3374, Well No, WO00Z
FORMATION PARTING PRESSURE

TEST DATA

Pressure, psi

Surface BHP
380 2267
§55 2386

‘~7§0 2639

125 2132

1400 2872

1760 3041

2085 3209

2440

3385




EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3371, Well No. W002

FORMATION PARTING PRESSURE

TEST DATA

Injection Rate | Pressure, psi

BPM BPD ‘ ~ Surface BHP

126 1814 | 30 2267

1.90 213 555 2386
290 4176 el Lo 10 7839 L
4,00 5760 : o 125 232
4,90 7056 : 1400 2872

5.90 8496 o 1760 3041

6.70 9648 o 2085 3209

7.60 10944 . | 2440 3385

RE6/evgsau35,.8

el



EAST VACUUM GRAYBURG-SAN ANDRES ‘UNIT
Tract 3456, Well No. WOD6

FORMATION PARTING PRESSURE

TEST DATA
Injection Rate . | Pressure, psi
BPM _!_3_132 Surface BHP
2,50 3600 - | 145 1019
3,60 5184 | 385 2018
4,20 6048 | 560 2107
5,10 7384 - - - | 825 2216
5,90 8% 1090 2305
7.06 10166 . | 17¢9 2414

RE6/evgsaul5.9




East Vacuum Grayburg- Sar Andres Unit
Lea Co., New Mexico
Tract 3456, Well No. WO06

August 22, 1988

Surface

No !dentifiable

Parting Pressu

4

INJECTION RATE,

BPM

(o]




- Eost Vocuum Grayburg~-San Andres Unit
Lea Co. New Mexico
Tract 3456, Well No. WOO7
Auqust 22,1985
2000
4000
| &
=
;5 i
-
BHP
-
m Surface
No tdentifiable
Parting Pressure
% 2 4 ) a 10

INVECTION RATE, BPM




EAST VACUUM GRAYBURG-SAN ANDRES UNIT
Tract 3456, wen No, W007

FORMATION PARTING PRESSURE

TEST DATA
Injection Rate Pressure, psi
BPM 8PO Surface  BHP
4,0 5760 | | 265 1770
5,19 7474 595 1832
.95 8568 S R
6.95 10008 1270 2150
7.67 11045 ., 1585 2292
8,40 12096 1840 2445

" RE6/evgsauls




East Vacuum Grayburg-San Andras Unit
Lea Co., New Mexico '
Tract 3456 Well No. WOO9

August 23, 1985

o
T
.
i
_ 3000 :
] : BHP
'_ by
2000
Surface -
No identifiable : -
Parting Pressurs
1200
R NS
o .
4 e ) 0

2

INNECTION RATE, B8PM



EAST VYACUUM GRAYBURGeSAN ANDRES UNIT
~ Tract 3458, Well No, WD09 .

FORMATION PARTING PRESSURE

TEST DATA
Injection Rate Pressure, pst
BPpM . BPD Surface BHP
3.13 4507 | ' 470 2201
3.79 5458 780 2379
5.20 7488 | ~ 1185 2557
6.00 8640 1560 2732

*rodwell's«pUmp truck overheated. Odly fdué rates could be obtained.

RE6/evgsaulb.l
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION
STATE LAND OFFICE BLDG.
SANTA FE, NEW MEXICO
19 November 1981

EXAIINER HEARING

IN THE MATTER OF:

Application of Phillips Petrbleum

Company for amendment of Division CASE
Order No. R+5897 and certification 7426
of a tertiary recovery project, ‘

Lea County, New Mexico.

BEFORE : Richard L. Stamets

TRANSCRIPT OF HEARING

APPEARANCES

For the 0il Conservation W. Pefry Pearce, Esq.,.
Division: Legal Counsel to the Division

State Land Office Bldg.
santa Fe, New Mexico 87501

W. Thomas Kellahin, Esq.
KELLAHIN & KELLAHIN

500 Don Gaspar ;- ;
san.. Fe, New Mexico 87501

For the Applicant:
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Direct Examination by Mr. Kellahin
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MR. STAMETS: We'll call next Case 7426.

MR. PEARCE: Application of Phillips
Petroleum Company for amendment of Division Order No. R-5897
4nd certification of a tertiary recovery projéct, Lea County,

New Mexico.

MR. KELLAHIN: 1If the Examiner please,
I'm Tom Kellahin of Santa Fe, New Mexico, appearing on behalf
of the applicant, and 1 have two witnesses to be sworn.

MR. STAMETS: Are there any other ap-

N

pearances in this case?
(Witnesses sworn.)

MR. KELLAHIN: If the Examiner please,
the applicant in this case is ‘seeking two things from the

Division,

First of all is the inclusion of approval

to use CO, injection in their pressure maintenance projecg,
for the East Vacuum Grayburg-San Andres Unit. As the Exa-
miner may recall, the-ﬁast Vacunm San Andres Unit operated
by Phillips is a pressure maintenance project. The only
change"énticipated at this point with regards to additions

or modifications of the pressure maintenance order would be

the inclevsion of a plan or procedure to use CO as an enhanceg
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tertiary recovery project.

The second portion of the case is to
have the Division certify the use of COp and the method of
enhanced recovery as qualifying for a tertiary oil recovery
project under the Crude 0il Windfall Profit Tax Act of 1980.

As you may know, this is the first case
in New Mékicb:whéfe an operator has asked the Division for
that certification. A similar case has been presented to
the Railroad Commission of Texas and an order has been éi&er~
ed and we have some specific testimony’with regards as to
what is required in order to comply or be!apprOVéd for certi-
fication, 'and we propose to submit‘to you subseguent to the

hearing a draft.of a proposnd order that would accomplish

" that result if you so agree.

We have two witnesses this afternoon.

Both of them are petroleum engineers. Both gentlemen have

worked on this project.

The first gentleman is Mr. Bill Berry
and he will talk in general terms about‘this project.

Mr, TPerry Christian is-thé“second petro-
leum engineer and he will talk spé&ifically about the model
s£udy that was done in order to demonstrate to vou that this

is a viable project, and his comparison with other pilot

projects in the area.
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And both men are available to answer

“questions, and my first witness is Mr. Bill Berry.

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

minute.

(Thereafter a discussion was

had off Ehe record.)

MR. STAMETS: Back on the record. Let's
proceed.

BILL BERRY
being called as a witness and beiﬁg duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMINATION
BY MR. KELLAHIN:
0 Mr. Berry, let me ask:you your name and

occupation, sir,

A My name is Bill Berry. 1I'm the Senior

‘Division Reservoir Engineer for west Texas and New Mexico for

Phiilips Petroleum Company, based in Houstoh,‘Texas.

0. Would you summarize for the Examiner

when and where you obtained your degree in engineering?
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»vpetroleUm engineering from Mississippi State University in

.. that T worked out in Odessa on the East Vacuum Grayburg-San

I started work on it approximately three months ago.:

2

A Yes. I obtained a BS and MS degree in

1974and 1975.

0 ~ _Subsequent to graduation,; Mr. Berry,
where have you been employed as a petréleum engineer?

A I've been employed in>Texas, Arkansas,
the Ivory Coast, ‘wnich is in West Afriéa, Norway; anad Engiand.

0 Would you describe generally to the Exa-
nminexr  what your studies have‘been*of'the East Vacuum Grayburg-
San Andres Unit in’terms of this tertiary recovery project?
When aid you start wbrking’on this, that soft of thing?

A We started preparipg the work for the-

testimony approximately three or four months ago. Prior to

Andres Uait in connection with the waterflood project, the
water inijection projéct, approximately three‘yéars ago.

On the carbon dioxide tertiary project

Q . Are you familiar with the pressure main-
tenance order of the 0il Conservation Division that regulates
and controls the pressure;mainténanCe for this area?

A, I am.

AQ And have you made a study of the rules

and ¥Yegulations of the Secretary of IRS with regards to the
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Crude 0i1 Windfall Profits Tax Act?
A I have.
MR. KELLAHIN: We tender Mr, Berry as an
expert pétroleum engineer. |
MR. STAMETS: He is COnsidéred-qualifieﬁﬂ‘
e Mr. Berry, let me direct your attention
to the packet of exhibits and have you turn, first of all, to
about a third of the way through tge packet where there is
a tabulation of the exhibits. Thé exhibit iist f61lows éagéV
19. |
Let's look at the exhibit list for a
moment, Mr. Berry, énd‘if ?ou'll identify for us what exhibitg
you're going to be télking about, and identify ‘for the Exa-

miner what exhibits Mr. Christian is going to be talking

A Okay. I'11l be disqussion,the first six
exhibits, whiéh have fo do with location and geblogy and
production history and the forecast of the East Vacuum Unit,
and I will continue the discussion starting with Exhibit
Number Thirteen through Nineteen,‘which have to deél with the
comparison of the CO project area and the total unit, and
also presentation of Texas 0il Commission's order and IRS

Self-Certification forms.

Mr. Christian will be discussing the
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the location of the Vééugm Field in Lea County, New Mexico.

~the Fast Vacuum Grayburg-San Andres Unit project, which began

9

slim tube recovery processes, which will be Exhibit Seven,
through and including Exhibit Thirteen.

0. Ail right, sir, let's turn to Exhibit
Number One and have you identify ﬁkhibit Number One for us
and ‘give us a little background about this East Vacuum Field.

A Exhibit One is a location plat, showing

It was originally discovered in 1924-§ff§qébhy Vécuum 0il
Company , Bridges'State No. 1 Well.
The development began in 1939. First

water injection project was in 1958 in the Mobil Bridges Statg

Lease project. The most recent water injecticn project is

injection in Deceéntber of 1979.

Q That's the one operatud by Phillips?
A Thaﬁ's right.
0 " All right, sir, let's turn to Exhibit

Number Two. Vhat does this show us?

v A This is just a location plat of the
variops water)injection projects in the Vacuum Graybﬁrg—San
Andres Field. The Phillips East Vacuum Unit is the oﬁé to

the far right.
0. All right, sir, and let's go to Exhibit

Number Three.
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proximately 400 feet of closure of this east/west trending

»anticliné;down‘to =700 feet subsea, which was the originﬁl

~geology on Exhibits Four and fiVe, which- are cross sections.

‘Exhibit Five are north/south cross sections. 1I'1ll talk about

10
A. %ﬁhibit Three is a structural map of the
top of the San Aﬁdres, the maip pay in the East Vacuum Gray-
burg :San Andres Unit. The East Vacuum‘Graybﬁrgésan,Andreé
”bnit(ié oﬁtlined in‘rea‘ohtfhisigiat;

~T'd like to point out that there's ap-

oil/wateér contact.

I'd like to contirue talking about the

0. All right, sir.

A Exhibit Four is a west/east cross section

both of them in the same context.

The black zoﬁes iilustrated here are the
impermeable strata and thé'white zones are the main pay. Tiie
San Ahdrés formation is a medium crystalline and oolitic
dolomite, withkéhe pay having fractures aqd vugs.

| I1'd like to point out—that the impermeabl
strata here is widéspread and does offer an effective cross
flow, which in the case of CO» injection is béneficial, in

that it prevents COy override of the oil.

Q. Is there anything else you'd like to

tell us, Mr. Berry, about the general geology that you have

SRR 2

ey
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’that shown?

11

found in this unit?

A Nao, sir.

Qk All right, sir. Let's go on to Exhibit
Number Fourteen. What is Exhibit Number Fourteen?

A Exhibit Fourteen is a delineation of the Coé
project area within the East Vacuum Grayburg-San Andres Unit.

0. All right, now that's different.than
what ?he total East Vacuum Unit is.
| | B ‘Correct. Thé COZ project area is in
the lower southeaét corner of the unit, and it's outlinéd‘by
the cross hatched, and the blue water injection wells that
surround it,

Q What would be the total outer boundary 3

for the unit itself as ‘opposed to the project area, how is

A | -~ The total unit boundary is the dashed
line that goes to the north and éver a little further td the
west than the project, CO, project area. |

) All right.‘)

MR. STAMETS: I'm a little confused on
that, Toh; am I missing some lines on this?
MR. KELLAHIN: They're hard to see.

Q While we're on this point, Mr. Berry,

tell me a little somethihﬁ about the East Vacuum Unit itself.
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flood project area parameters and the tocal East Vaccum Unit.
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unit agreement, does it have provisions in it to allow you to

12

What kind of acreage composes that unit?

A I'd like to refer to Exhibit Number

Thirteen, which has a tabulation cof the comparison of the CO,

0. No, sir, you're a little bit ahead of me.
what I'm talking about is in terms of ownership of thé‘acfeage
that composes the unit area itself. Is that fee land, Federal
land, or State Land, or a combination? o

A ) State land.

0. It's all State land, allfrigth The

dedicate as a projcct area for purpose of CO, an area that's

less than the total area for the unit?

A It Qoesn't specifically address allo-
cating less than the tétalwﬁni£ érea toa project area; ho&—;
ever, in the original unit agréément the verbiage was that
the unit was formed for-enhénced recovery processes, which
CO, injection is an enhanced recovery process.

The reason for using the project area
rather than the total unit is that the reservoir quality
rock is better in the co, project area than in the northern
portion of the reservoir and that is required to support the
higher production ratéé that are réquired to support the

higher operating costs associated with CO, injection and




~

- (7. S N w

10
11

12

13
14
15
16
17
18
19

21
22

2 oR 3

13

operation.

Q one of the elements necessary for approvak %
of an enhanced tertiary recovery project is the clear dGeline-
ation of the boundaries of the project, 1s it not?

A Yes.

Q And your attempt to locate this project
area, I assume, is your effort to clearly define an area that
is suitable for the tertiary recovery project. | |

A That‘é right. The economics dictéte
that we at this time only CO, flood the area delineated in
Exhibit Number Fourteen.

We will periodically review in the futursg
expanding this co, injection process to include the remainder
of the Gnit.

Q All right. Describe for me then how -
or what reasons you have used to justify the delineation of
the projeét as depicted on Exhibit Fourteen.

A It's primarily the pfodﬁctivity of the

wells in this area and the reservoir Quality. There were two

reasons that we picked this. As I mentioned eérlier, the

productivity is needed to:.support the higher operating costs |
and the better reservoir quality rock is found in this area,

which will -- which is required for a better CO, flood per-

formance.
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‘percent; and that the permeability is 12.2 versus 11.

‘area is 4,997 acres, as opposed to 7,025 acres within the

14
Q : All right, sir:. Let's compare, then,
Fourteen with Exhibit Thirteen, and have you describe that

for me, please. (.

A Exhibit Thirteen is a comparison of the
East Vacuum total unit and the flood -- CO, floqd'project
area, ag well as the Denver Unit.

1'd like to cencentrate on the comparisor
of the CO, flood procject area and the total East Vacuum Gray-
burq~Sah Andres Unit, paying particular attention to the net
péy, porosity, and permeability. |

I might point out the net pay of the co,
project area is 108 feet versus 7lbfeét for the total unit;

that t' e porosity is amproximately 12 percent versus 11.7
The total acreage of the CO, project

entire unit,

These are the main parameters which af-

fect CO, performance, or flooding performance,

Q Let's go back now, Mr. Berry, and have
you give us some of your general comments with regards to,
first of all, why you believe that the East Vacuum Grayburg~

San Andres project area is a suitable project for this en-

hanced recovery project.
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A We feel that the San Andres is a suitablﬁ

formation for COjp flooding in that there have been several

piloés operated by other operators in the San Andres within

the west Texas-New Mexico area that iﬁdicatevthat recoveries
éan be expected anywhere from 10 to 18 percent of original
oil in place by COj miséible flooding.

. 0 Haveﬁyou made any calculations to deter-
mine what is going to be the additional recoveries of oil

from the prdject area as a resiult of the use of this enhanced

recovery technique?

A, .~ Yes, we have. I would like to back up
and give the recoveries that we expect from primary and
secondary, alsé, to shed light on the significance of this
étocess.

We produced as of December ofgl980 ap-~
proximately 2~million barrels from'the.éntire“ﬁhit. The anti
cipated ultimate primary was 78-million barrels. The water-
flood was anticipated to recover an additional 41-million
barréls, and on top of this, we'il expect to recover 26-milli

barrels from the tertiary Co0, flood.

This represents an increase of approxi-

mately 22 percent «f the remaining recoverable reserves.

0. Wthen do you anticipate the actual in-

jection of CO, into the project area?
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A The injection of CO, is dictated by the

time at which we reach miscibility pressure, which for the
Céz that we Qﬁticipate injection will be about 1369 psi, which
we anticiéate~reaCHing thé!beginnihg of 1984. |
We are currentlkaVer injecting voidage

in order to achieve that miscibility pressure. The current
presshre is appréximately 577 psi as of Mérch of last yeai.

Q All right, let me -- let me undérstand

some numbers.

What is the current pressure in the
formation?'

A, ‘AS’OEVMarch of last year it's 500 -~
excuse me, as of March;df’this year it'*s 577 psi.

Q -And before you can start the Q- by what
points dovyoq reach the optimum misciﬁility pressure? What
is that number?

| e . The miSCibiIity~pressure is a function
of thévoil composition and CO, gas composition éhat we in-
With the gas composition that we think we'll be able
to obtain, it's 1369 psi, according to miscibility studieé.

0. When, at what poin£ did you commencek

the injection of more water than the amount of fluids that's

drawn from the project area?

Okay, I'd like to refer to Exhibit Num-

A




1! , 17

2 ‘ber Sixteen at this time, which has a tabulation of the in-
3 jection to voidage ratio from”Mé%éh) 1980, throngh August,
4 1981, |
S As can be seen here, in February, 1981,
6 | we overinjected voidage at the ratio of 1.0264. This is a
7 time at which we injected more water than we extracted hydro-
% 8 | carbons, gas, o0il, and water. This is Qhat we define as the
f, 9 project beginning date, because the injection of Qater in ex~
g 10 cess of voidage tou repressure the reservoir to miscibility
11 :

pressure is a necessary,’ integral, and inseparablé part of

12 the CO, flooding process.

13 The injection rates in January of this
14 year were approximately 33,000 barrels‘per day; in August,
15

61,000 barrels”per day; and currently we're injecting at a

16 } rate approximately 85,000 barrels per day.
7 |

0
&€
P
Py

The maximumyrate that we'anticipate in-
5 18 jecting at is 90,000 ba?rels per day, and with the 90,000
% 19 barrels per day injection rate we anticipate reaching misci~
§ 20 bility pressure the girst part of 1984.
§ 21 Q All right, sir. For purposes of under-
2

étanding the implementation of the Windfall Profits Tax Act,

% 23 and the qualification of this project as an acceptablée en-
¥ - ; ‘ i

§ 24 hanced tertiary oil recovery project, would you describe

" 25

generélly what your undefstanding is as to the requirements

T
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that are necessary for the Ezaminer to find in order that
this project may be approved?

The requiremeéents are, one, that the project bggan
after May of 1979, This project clearly qualified there, in
that injection of water was,initiated in December of '79.
Overinjection of voidage, which is the start of the €O, mis-
cible process, began in Fébruary of 1981,

Secondly, the tertiary project has to
be definéd“by the DOE ~-- Department of Energy Regulation
212.78-C, which -- miscible CO, flooding is clearly défined -
thereg, -

':And'third, that it recover more than an
insignificant amount of oil, which Ifye’stéted‘eérliéx*ihat
we will be‘rec0vering 26-million barrels of oil from the CO2
process, which ié épproximately:lo percent of Origindl oil
in place, which’is more than an insignificant amount of oil.

0. | Basically those are the three criteria
or essential findings of fact that are going to be required
of the Ekaminerkin order to approve this, approve this pro-
ject.

A That's right.

0 All right, sir,

We have skipped Exhibit Fifteen. If

you'll go back for a moment, Mr. Berry, and let's look at the
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schematic, which is Exhibit Fifteen.
Would you surnmarize for‘us the informa-
tion contained on that exhibit?

A Yes, this is a schematic of the typical
injection well in the East Vacuum Grayburg-San Andres Unit.
Thié is completed and complies with the pressure maintenance
Order R-5897 with regard to the packer setting depth Within
100 feet of top df the perforations, and that inert fluid be
placed in the tubing-casing annulus.

" I'd also like to point out that cement
in all the injeétion wells in the East Vacuum Grayburg-San
Andres ﬁhit that have beeﬁ drilled have been circulated to
surface, as is described in this exHibit.

| Thé‘only:difference that will be mechan-
ically involved in a coé injection well and a water injection
well is that there will be a different lining, which wi{ll be
a pléstic—coated TK-69 product by Tubescope, and that will
have nickel-plated Baker Loc lefthand on/off tool threads,
packer set within 100 feet of the top perforation.

Cufrently we have sixteen out of the

45 wells that we will be using for water/alternate/gas, it's-
an acronym used is WAG, and 16 of the 45 WAG wells are cur-

rently completed in this manner and are ready for CO2 injecti

“and prior to ‘injecting in the other wells we will convert

T

bn,
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the existing pressure maintenance order has approved certain

20

them over in this manner.

Q To make sure I'm sure on that point,

water injection wells and this is simply goiﬁg to be a conver-

sion of those wells that are already permitted or approved to

driil --
A Tgét's correcﬁ.
Q ) -- tor CO, injection, alsé;
A. That's correct. We, at this time, anti-

cipate no need for any additional wells other than the wells

that weyéurrehtly have drilled or planned for the pressure

maintenance project.

0 Let me ask you some gquestions about that

pressure maintenance order itself.

There is a meEhodwiﬁ the pfessure main-
tenance orxder that establishes a bonus allowable for water
injected. - what, if any, change is going to be required with
regards to how that bonus allowable is calculaled because of

the use of coz?
A At the time that we inject Co, and pro-

duce CO, and gas, we will have to modify the bonus allowable

calculation.

0 You're not seeking to have the Division

approve that portion at this hearing?
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A No, we're not.

) All right, sir, let's go on to Exhibit

Number Seventeen, I believe it is.

A Exhibit Seventeen is a tabulation of the

Coz‘productibn and injection schedule, and at this time I'd

iike to’ refer back to Exhibit Six also, which is éﬁe,prbductioh
history and‘foreéast.

We have fhree curves presented on EXhibit
Six. One is the continued primary which is the estimated

continued primary production that we would have recovered if

we had not implemented a pressure maintenance order.

7 13 - The second line is the primary plus
: - 14 waterflood. This is the anticipated production forecast that
A ;
1§ will be achieved if we continue under our pressure maintenance

16 program.

17 . . And the third dashed curve is the primary

18 plus waterflood, plus CO, inod, which is the productidn

§ 19 | - icipate wi tertiar flood.

g ‘profile that we anticipate with a tertiary CO,

% 20 Note that the difference between the

%, : 21 primary, the waterflood, the primary and waﬁerflood plus CO,

§ 22 flood is 26-million barrels additional recovery.

o 23 | ~ Back to Exhibit Number Sevénteen, the
24 injection of CO2 that we anticipat; will be approximatel:-

- 25 ‘ 40—million cubic feet per day for 19 years. This represents.
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a 40 percent of the original‘hYdrocarbon pore volume of the

reserveir within the CO, project area.

e WOwN

Note that appréximately 126-million of
the 227 -- excuse me, ‘¥26-billion of the 277-billion cubic

feet of CO2 required will be produced and re-injected.

‘Anticipated costs for the total CO, wili

be approximately $400,000;000 over the nineteen year 1ife.

© @ 9 & w»

The investments for this €O, project will be approximately

g

+

10 $81,000,000, which will be made in 1982 and 1983.
'11‘ MR. STAMETS: Now you gave me two figures

e 12 | there. The $400,000,000 was CO, cost.

N 13 A Yes, sir, that's the cost of puréhasing
§ ‘ 14 make-up Coz and of recovering the CO2 and re-~injecting it
g. ( 15‘ from the produced stream.
16 MR. STAMETS: And the other cost Qas
17 $80-how many million? |
18 : A ~$81,000,000 will be our invesﬁment cost
; 19 for distribution systehs, processing eguivment, and;p’ipelines1
E 20 - MR. STAMETS: To handle the CO,.
; 21 A Yes, sir.
22 Q 'So we're clear on this point, Mr. Berry,
23 | let me have you explain to US;th an operator?Such as Phil-

L

24 lips for this project would not wait untiikthey‘had completed

e 25‘ secondary recovery by waterflood alone before initiating a
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“Brian Sullivan, while he was with the Railroad Commission,

‘This was stated in the February 2, f981,“0i1 & Gas Journal,

23

tertiary recovery by the use of C0,?

A I'd like to quote a statement by Mr.

if I could at this time, which I think highlights this point. |

quote:

The fact that a field is not amenable
to secondary recovery methods, or that{sﬁgpndary
methods would destrby the potentia} use éfiter—
tiary methods, would seem to be satisfactory
for going“directly from primary to tertiary —--
tertiary productidﬁ(

The céntinuéa“déération ~~ oh, éxéuse'
me, unquote.
The continued operation of ghe sécbndéry
waterflood to its conclusion in the East Vacuum Grayburg-San
Andres Unit‘would destroy the potential use of the CO, ter-
tiary project because the economics dictate tha;vthe tertiary
and secandary projects be operated cbncurfently.

Q. Based upon your studies of this rescr-
voir and your knowledge of the tertiary récovery proijects,
Mr, Berry, is it-true>and correct to state that for this pro-

ject there is a higher probability of success if the tertiary

project is initiated early in the life of the reservoir, as

:i . f
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2 opposed to waiting until you completed the waterflood portibn?
3 A. Yes, that's correct,; and it's industry-
4 recognized that the earlier you can implement a tertiary

S pfocess the better it is and the more likely‘that it will --
6 chance it will have of succeeding, both.from recovery of

7 additonal -0il and from an economic point of view.

8 , . ‘Q ' In your opinion ié this ?aﬁtibular pro-’
9 ject‘éfeéxih £hQAV§cuﬁﬁ*San”Andfés”Réservoir well suited for .
10 . the miscible displacement by carbon dioxide injection for the
11 enhanced recovery'project? |

12 , A. Yéé, I feel this is an excellent candi-

13 date for CO, injection.

By
&

14 . 0 Do you have any reasons why you believe
15 that?

QlG“ A Several reasons. One is that the mis-
17 | cibility‘pressure is at an achieveable level, that of 1369
18 | psi, which we believe we can reach in a tikely manner.
19 , Secondly thét we at this time fee; there
20 will be no adverse effect from asphalting precipitétion (sic).
21 which is a sometimes oc¢turrence with co, when it commingles
22 with oil, depending on the compositioh of the oil.

- 23 | And third is that we feel that the‘cur-v
24 | rent rates of Qrbduction'will help to sustain the‘hiéh'dperf

FATE LI
1

| 25 ating costs associated with the C0, miscible process.
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0 In your opiniohn, Mr.‘Berry,’would there
be any detrimental effect upon any cffset operatorﬂif the ter-
tiary project is approved as you propose?
A, No, none whatsoeVer,,énd 1'd iike to
refer back to Exhibit Fourteen at this time, to illustrate --

where it illustrates that we have water injection wells arbuni

ating these water injection wells will adéquately contain
the Co, flood to the CO, project area.
o) In your opihidh}‘Ehen,“correlatiVe right4

of none of the offset interest"

by approval of this project?

A ~ No.

0 3 What do you anticipate to be the source
of your carbon dioxide, Mr. Berry?

A | We've wade preliminary contacts with
several conventional suppliers and have come to the conclusion
that it will be one bf two sources in New Mexico, either from
large industrial plant by-prcducts streams or from natural
sources in soUthern’COInrado via pipeline down ﬁhrbugh the
area near East Vacuum.

0. In‘summary, then, Mr. Berry, let me ask

you a series of questions,

In your opinion will the injection of

¥ners are going to.iecopardized.

B
Z
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the Co0, as you've described cause any damage or waste in the
reservoir?

A ; "No, it will not; definitely will not
cause any damage, and that éhere will be no waste because of
recovery of an addif‘qnal'26—milliOn barrels of oil.

0 : gi[n your opinion‘is this carbon dioxide
injection tertiary recovery project designed in accordance

. . Y
with sound engineerir’;"principles?

A Yes, it 1is.
0 And in your.opinion is the project you've :
_descéribe an immiscible displacement enhanced recovery -- o0il |

recovery %echhique, as defined in DOE Regulation 212.78-C?

A, Yes, it is.

0. In the project, as you've described ii,
in your opinion will the injected fluid meashfed at fésefvoir
temperature and pressure be more than 10 percent of the re-
servoir pore volume being Sefveé by the injection wells?

A Yes.,

0 In your opinion does the project, as
you haQe described it, involve the applicationvin accordance
with ‘sounrd engineering principles of one or more tertiary
recOvéfy»methods which can reasonably be egpected to fesult
in more than an-insignificant increase in the amoﬁnt of cfude

oil which will ultimately be recovered?
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2 A. Yes, it will.

3 Q. Does the project YOU have described, or
4 | as you've Qescribed‘it, have a beginning date of after May

5 of 19797

6 A Yes, it does.

7 Q And again what is £he beginning date of
8| the project? |

9 A February, 1981, which was the first

10 month of overinjection of voidage with water.

1 : Q. And finally, in your opinion dc your

12 exhibits and testimony éléarly delineate the portion'of,Fhe

& 13 property to be affected by the project?

14 | A - fu ’Yes, it does.

15 | 1'd like to also present Exhibits Eighte?ﬁ ';
16  and Nineteen to the Examiner’ |

17 |- Q Let's go to Exhibit Eighteen while we're
18 at that'point, Mr. Berry, and have you identify for me what
19 | ‘thae is. |

20 A This is a copy of the order frdm the

21 Texas Railroad Commission on the certification of the Kurten
2 (Woodbine) Fiéid as a qualified tertiary oil recovery project}
23 This project consists of proceeding directly'ftom,primary

24 recovery to a tertiary CO, Process with:an intermediate
‘25 phase of repressuring by water.
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0. That is very much like the projectlyou
‘have anticipated for the East Vacuﬁm Graybﬁrg-San Andres Unit,

A Yes, it is.

0. All right, sir. In terms of the findings
and conclusions of the Railroad Commission's order, are there
any additions, modifications, corrections, that you would
like to suggest to this Examiner for purposes of your project?

A Yes, I'd like to state that in addition
to the Conclusions of Law mentioned in the order by the Rail-
road Commission, that the Oil Conservation Division state the
project beginninéfdate.

0. Other than that addition to the ﬁypes
of Findings and Conclusions in the Railroad Commiséion order,
are there any other additions that you'd like to sugygest?

A, No.

") Let's go to Exhibit Number Nirieteen and
have you identify tha£ for me.

a bThis is ‘a copy of the :forms that are
required by the IRS for self-certification of a qualified

tertiary recovery project. They're provided to the Commis-

sion at this time for your convenience in establishing the

qualifications of the project.

Q. 1f you were to elect to make a self-

certification of this project to the Secretary of IRS, this
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~your direction and supervision?’

is the way you would have completed the form.

A That's correct.

0 And why have you not sought to do that,
Mf. Berry? |

A. The réason we have not sought to self-

certify this project is because the option of having a self-
certified project reviewed and acted on by the Secretary of
Internal Reveriue Service is not available, whereas supplyiﬁg
the IRS Secretary with a copy of an order from é jurisdiction%ﬂ
agency, such as the 0il Conservation Division,.is available
in that the IRS Secretary has to rule on it within 180 days.
| 0 All right, éir, are there any other
points that you'd like to discuss with fegards to your testi-

mony or exhibits, Mr. Berry?

A No, sir, there are not.
0 Were Exhibits One through Six and Thirteeh
througli' Nineteen, excluding the 0il Conservation -- the Texas

Railroad Commission order, prepared:by you or compiled under

‘ A Yes, they were.
MR. KELLAHIN: That concludes my examin-
ation of Mr. Berry.
'MR. STAMETS: Any questions of this wit- |

ness?
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MR. PEARCE: Yes, Mr, Exanminer, if I

CROSS EXAMINATION
BY MR. PEARCE:

Q Mr. Berry, on the beginning date of the
project, February ' ~f 1981, being the data that you first
achieved overvoidage, can yéu explain to me what caused that.
on that date? Did you -- did you simply take less or‘this a
formétion characteristic that caused overvoidage on that date3
A, No, this is a continued effort Bn our

part to accelerate our injection program to inject more water

to actively repressure the formatiosn. It was be desfgh"that Lot

we did overinject.
Q. Just because 1 kept missih§°the numbers,

the figure of the DOE regulation is 212.,187-C, is that correcy?

A 212.78.

0. .78, not 187.

A Yes.

0. Could you give me some indication, Mr.

Berry, of how the cost of .the CO, for this project was ar-
rived at? I noticed in one of your exhibits you were esti-

mating, as I read it, $277,000,000 plus mcf,

A Yes, sir. The cost was arrived at by
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preliminary contacts with suppliers on what they would be
charging in this area for CO5- |

[0} Ckay. Did you make any effort to --
those figures are running through the year 2000, or whatever,
is there any adjustment in there for time or is that simply
the number they gave you multiplied?

A No, that is escalated.

[ It is escalated. Do you have any idea
what factor they used to escalate it?

A If I could consult with somebody at this
time that would know?

0 Please.

MR,jgﬁﬁuAﬁIN: Perhaps oux second witnesg

7

A I'd like to rétract~that statement that
it was escalated. It was not.
Q I'11 ask again. Thank you.

MR. PEARCE: That's all I have.

CROSS EXAMINATION

BY MR. STAMETS:
o Mr. Berry, would you reiterate why
Phillips choses not to wait at this time to complete the

secondary phase before going into the tertiary phase?
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A Yes, sir. There are two reaéons. One
is that we feel that we have initiatéd this CO2 project by
overinjection of voidage.to achieve miscibility pressure, and
secondly, the operation of a tertiary proiect is more benefin
cial if‘itfs conducted in the early phases or early life of
the reservoir where the high operating costs associated”with
the tertiary process can Se borne by both tertiary and-second~
;ry or primary oil. | | |
Q Okay. Why haQe yOU'chosen not to do
this in a pilot project, just to go ahead with the entire
project, or the majority of the project at one time?
| A We feel that there's adequate suppofting
inforﬁation from other operatdrs in the San Andres in pilots
and field -- full field floods. Mr. Christian will be dis-
cuésing‘that in‘further detail or I can go into it now, if
you like. |
4] - We‘lllwait for the next witness.
A Okay.
MR. STAMETS: Are there other questions?

MR. STOGNER: I have one thing that

bothered me.

QUESTIONS BY MR. STOGNER:

0 In Exhibit Number Fifteen you show the




1

nN T~ T
= 8 % & 38 32 58 =z

b I I R T T

B R OB OB

33
nodification and . drawn up plans for your present injectlor

well to accommodate CO, injection.

Do you have any plans for modifications
on the present producing wells to handle the produced Co,

coming out with your water?

A At this time we have no set plans as

' far as whether we will be doing scme typeiof corrosion inhi-

‘bition or modifying to this type plastic-coated tubing, but

we will ke monitoring it on a continuous basis.

Q Okay; All your producing wells, are
they alsoc cemented in the same manner, circulated?

A , Yes.

MR. STAMETS: Any other questions of

this witness? He may be excused.

TERRY CHRISTIAN
being called as a witness and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMINATION

BY MR. KELLAHIN:

Q . Mr. Christian, for purposes of the re-

cord would you please state your name and occupation?

A, My name is Terry Christian. I'm a pet-
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34
roleum engineer with Phillips petroleum.
T Q when and where did you obtain your degree

in petroleum engineering?

A. "I graduated in December of 1977 from

Texas Tech with a Bachelor of Science in petroleum engineering.

Q Subsequent to graduation when and where:

have you been employed as a petroleum engineer?
A, I have worked in Houston, Texas, with

s

Phillips, and also in Bartlesville, Oklahoma, and Odessa,

-Q As a petroleum engineer have you made a
study of the facfs surrounding Phillipsf application for an
enhanced tertiary oil recovery préject for thié partiéular

g : Ny
unit? |

A Yes, quite a few of them,

") And pursuant to those studies have you
compiled certain exhibits for presentationvtoday?

A Yes, sir. |

MR. KELLAHIN: We tender Mr. Christian
as an expert petroleum engineer.
MR. STAMETS: He is considéred qualified

0. Mr. Christian, let me direct your atten-

tion, first of all to Exhibit Number Seven.

rﬂR; STAMETS: I think we'd better take
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fact that pilots in the Permian Basin have recently indicated

35
about a fifteen minute recess before we go further into Mr.

Christian's testimony.

{Thereupon a recess was

taken.)

MR. STAMETS: The hearing will please
come to order-and you may proceed.

) Mr. Christian, so that we might follow
yéur testimony, would you take a minute here and describe
génerally what the areas are that you're going to discus§ with
regards to the hearing today?

A. Well; I want to try to clarify the mis-

cible CO flooding process a little bit and“maybe'explain it

2

enough, how we arrived at our numbers somewhat, and give some
technical support for what we're telling you.

Q Okay. Let's start off,lthen, and'have
ygu expléin why you have chosen a'combination of CO,; and watex
as an enhanced recovery process for this particular resér;oir

and project area.

A _ vell, one of the primary reasons is the

that the process could be feasible and successful on a large

scale basis. There have been very encouraginq pilots performéd
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énd data released in thos recently.

0. Let's identify for the Examiner‘wﬁat
speéific §ilot projects you have studied and that you're
talking about.

A, Well, there is a pilot operated by Shell

in the Denver Unit in the Wasson Field near Denver City,

Texas.

There is a -- I can't think of all the
names of theﬁ. There is ﬁhe Slaughter Estate, operated by
Amoco, which is west bf Lubchkiin another San Aydres flood.

There is the Willard Unit pilot, oper-
ated by AﬁCO, also in the Wasson~San Andres Field.

Q. The study of those pilbt projects are
discussed”in your written summary of the exhibits?

A Yes.

0 All right. As I understénd your study,
you dévelopéd a model. Would you describe for us how you
developed the model and what it shows us?

| A Well, the model 'is one that we use
fairly regularly in Phillips for miscible CO, forecasts. )I
did not build the model. = Research and Devel&pment built the
I am the one who usés the model for projections and

model.

estimates based upon geological data from the East Vacuum

Unit.
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The model uses -~ well, suffice it to say

in the industrv.

Okay, I don't know if I need to give you
any moré detail than that.

0} ‘Okay. The calculations or stq@ies came -
you reached some'conclusionAwith'regarﬂs to what wantﬁé*opti~
hﬁm miscible pressure for use in this project. I would like
for you to spend some time and describe for me genexally how.

you got to get to that pressure.

A Okay. €O, and 0il are not directly
miscible at low oressures. The interfacial tension in that
system seems to lower as pressure is increased, meaning that

more oil can be swept out with C02- So it is unique as an

what pressures we operate the flood.
It does help recovery at, let's say,
pressures below the‘miscibiiify pressure. We would call that

an immiscible COy flood; however, those floods have not given

We use a standard laboratory appardtus
called a slim tube to measure what pressures we shonld oper-
ate the flood at. Our Research and Development veople have

spent -- have run numerous tests, not only;on this, but other
4 ; __J
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the other is the composition of the injection gas; the other
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fields, and they're very well versed on how to use the appar-
atus.
The miscibility of CO, and oil is depen-

dent on several things. One of them is thevoil composition;

would be the témperature, which in this case is fixed a£ re-
servoir témperatﬁre. We don't consider that a variable.

When we began to plan for this Vacuum
Unit, we needed to know what composition of gas was available,
so we called several possible suppliers andvaskéé them, and
we got what we thought was a reasonable range of mafbe 94
percent CO, wiﬁh 6 percent nitrogen, up to, like, even 99
percent CO,, and IFve covered that in here.

We found that in lab tests that nitrogen
is detrimental to CO, flooding in that it seems to cause the
CO, and oil miscigiliﬁy pressure to increase. The more nitro-
gen that's there, the higher the miscibility pressure.

So what we did is asked ourselves the
question, at 6‘percent nitrodgen, how does that affect the
operation of our flood? Can we reasonably expect to operate
this flood wi£h 6 percéht nitrogen? |

This is a small contamination but it in
suome cases could haveva large effect. So we ran slim tﬁbe_

tests, a series of them, to show this effect, to be certain
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‘as possible, and let me just say that -- let me find the spot
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that we had the right numbers.

We also considered the effect of stock

Again, the composition

bf_the oil is important, so we wanted to bracket ‘it as much

here, I want to make sure I say it right -- that we had two
objectives. One of them was to determine the influénce of the
mini-~

state of depletion and the injectant composition on the

mum miscibility pressure, and the other was to gquantify the

range in necessary operating pressures.

0 Have YOu‘aemonstratedﬂﬁbose pressure re-

1

sults on an exhibit, Mr. Christian?

. Yeah, det's --

SR S Ll
o Let's look at Exhibit Number Seven, thenj
A Okay. Exnibit Seven is a typical plot

of the data that we get from the slim tube test. I've éicked
this one in that it has a parficular significance in that
this is the MﬁP we have designed our project for.

| But as ydu can sée, the recdygry, which
is shown on the lefthand, or the‘vertical axis, increaéés
‘'with increasing pressure up to a point and then you see a

breakover in the curve and that is what we call the minimum

miscibility pressure.

MR. STAMETS: I can't read that very wel}
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because it's down in the crack of the book., What does that --

A Okay.
MR. STAMETS: -- lefthand side mean?
A Okdy. Effective recovery percent of

original oil inAplace.
MR. STAMETS: OKay.

A Now, the slim tube test doesn't tell us
that we e#pect to recover 90 percent of ‘the 0il in place.
What it does tell us is that operating above 1369 psia we
should obtain the maximum benefit from the CO3; flood,

| | If I could Q— | R

0 'Allﬁright, let's look at Exhibit Eight,
I believe, is the next one.

A, ﬁﬁOkay. If I could contiﬁue, Exhibit')
Eight and Nine are really basically the same data; one is in -
graphical form and the other is tabulated, but this just de-
monstrates our fipdings qf the miscibility pressure-that we
measured for various gas conpositions and for light oil and
stogk tank oil. |

As you can see, the minimum miscibiliﬁ&
pressure ranged for live ¢il was a minimum of 11907and up to
1369, for 6 percent nitrogen in the CO,.

' We felt that the flood could be safely

operated at these pressures because the original reservoir
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pressure was over 1600 pounds, so there should be no danger
as long as the bottom hole injection pressure is maintained

at the proper pressure.

0 All right. The initial pressure in the
P : .
Vacuum Field, according to your summary here, Mr. Christian,
shows 1613 psig. You're going to maintain a pressure of some-]

thing less than that in the project, the 1369 figure?

A The 1369 is saying we need to operate

above that pressure,

All cight. 3

vlf the COz actﬁally contfa¢£§AC£uéliy
has that mudh’ﬁiérogeg"in‘it;“ fﬁét wiil beVSﬁméﬁhing té be
determined exactlytlater, but yoﬁ can see frbm'this‘data that"f
there's no reasen to suspect that it can't be done success-
fully without parting the formation.

0. All riéht. I want to spend a moment and
make sure we understand this particular pOinE,

The Division has established by policy
and regulation a fractufe gfﬁdiéht based upon .2 psi per foot
of depth, and that's for water, so that they can have a way
to regulate the bottom hole pressure‘in the formation,

Now how are we going to make that for-

inmula work when you've also now hsing'cozvihjection?

A Okay. COj is not -- Qoes not ngcesséril),
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“injection during flooding.

in the bottom by using COj, it's going to have to have a sur-
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have the same density as water, so what we would like to do
is operate the injectors at the same bottom hole injection

pressure as we have set forth by pressure maintenance order

R-5897.

At this time we‘rg not asking for any
change in the bottom hole injection pr;;sure; however, to get
to that point the wellhead surface pressure that goes along
with that will need to be changed for Coi; and this is only ~-

we ask this only to optimize the injection of WAG, the WAG

o All right, what is the bottom holevpres—

sure for the project, using the water calculation?

A, 3150 psig.

o That's tﬁe 3150 psig?.

A Yes',

Q HWe ;an‘f use the equivalent .2 psi per

foot of depth for the CO, because in order’ to get the 3150

face pressure of something in excess of .2.

A ‘ Ygs.

Q All right, sir. All right, let's dis-
cuss generally what conclusions you have drawn.by'the use of

your model and the comparison of the model to the different

pilot projects operated by some of these other operators in
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terms of what you anticipate to be the additional recovery

of oil from this project.

A One of the conclusions that we derive

alternately with water recovers more than just CO0, injection.

This would probably be due to mobility control.

So based on that, we plan to. inject them

alternately, as Bill has discussed, in a water/alternate/gas

process.,
Also based on the model, we make pro- .

jection of 26—milliop barréis as’éﬁe iné§emental recovery.

e woﬁléh't stand oh that alone if fhére“weren't -- wasn't

pilo£ data to support it, based on other San Andres floods,

but we feel fairly comfortable with that.

Q What is your next exhibit, Mr. Chriétian.
I've lost my place. Exhibit Number Wép, I believe, is the
next one we"ll look at.

A Yes. Exhibit Ten is a standard gas
compressibility Cufve for 100 percent carbon dioxide, and
I included this to show that this was what we used to calcu-
late’%he complementary wellhead pressures, or fiuid densitie%
necessary to get/the 31590 psig bottom hole pressure.

Q | » All right, sir, let's go on to Exhibit

Number Eleven and have you identify that.
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A Exhibit Eleven is the wellhead injéctioh

pressure limit curve. At this time we would consider this

an approximation of what pressures we would expect to operate

the wellhead at to achieve that 3150.

You might note that the bottom, or hori-
zontal axis is temperatﬁre. We @id it this way because the
density of Co2 is quite dependent on the temperature that it
arrives at the vwellhead, and also your pféfile‘in the well.

So we have investigated sonme other projects and tried to give

our best guess at this time, and I feel like that this ‘is a

reasonable estimate of whexe we will be operating; however,
we do also plan to measure it in the field once Co, injection‘
starts to make sure that we're -- we can calibrate this curve

and Opérate coxrectly.
Q All right,ﬁlet's go on to Exhibit Number
Twelve. 4
A - This exhibit is a representation of the

layers I used in the model. It is an average representation

out there in the East Vacuum San Andres Unit of the porosity

intervals as they occur.

T All right, sir, and are there any com-
ments you'd like to make with regards to Exhibit Number

Thirteen?

A Wwell, I've already suggested that the
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other San Anéres piiots were helpful in allowing us to eval-
uate the feasibility of CO, flooding, and Exhibit Thirteen
is one ﬁabulation of data available jn the Dehdéf Unit in
the Wasson SankAndres Tield.

You can see that the porosity is very
similar to ours and we feél like the Permian: .San Andres re-

servoirs are fairly similar.

Q. aAll right, sir, is there anything efse
you would like to discuss with regards to your testimony?

A I don't believe so.

Q. " Were Exhibits Seven through Thirteen
prepare& by you or compiled under your direction and super-
vision? | |

| A Yes.

'MR. KELLAHIN: If the Examiner please,
we move the introduction of Phillips' Ekhibiﬁé One tﬁrougﬂf
Nin&teen.

MR. STAMETS: These exhibits will be

admitted.

MR. KELLAHIN: That concludes our exam-

ination of Mr. Christian.
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g‘w 2 CROSS EXAMINATION
% _ 3 BY MR. STAMETS: |
%; 4 0 ‘Mr. Christian, the additiopgl oil in ~---
%2 § that would be recovered by €0, injection was baéed on the
%f 6 model? ‘ ‘: | 5
&= . T
é; 7 A The number I gave you was based on the
£ 8 nmodel.
§7 9 0 Okay, could you just give us a brief
3
- 10 rundown of what the model amounts to, what factors go into
11 | it, and what -~ how it works?
= 12 | A Okay. Basically, one of ths key tﬁings
§§?< 13 -in a model 13 §6uvhavé to deterﬁine a new residuil $il satu-
‘; 14 ration after waterflooding, and again this is based 0n~thé‘
; iS pilot data from the othef fields. We don't see that much
;f 16 Qariation. ‘ - » B
‘; 17 The model is segmented, aé”youmﬁay be |
2 : :
E 18 aware, in any simulation technique, where the £luid is allowef
19 to flow from one blo¢k to another to account for saturation
20 ; gradieht, and this type of ﬁhfhg. It is a miscible process’
21 model in that the fluids are allowed to mix with the oil. | j
22 It does assﬁme -~ it does assume that you;fe operating above
23 | the miscibility pressure. So all préjectidns made by the -
24 model”were assuming that we start injecﬁion above the m15015

25 bility prassure.
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Q. Part of the“variation‘in expected re-
3 covery out there, would that be bécause of thevf- well, let <
4 me go back and stért over on this., ‘
5 The effect of CO, at various residual
6 ‘w;pil saturations, was that based on actual measured détail
7 from the‘field in other projects, or iS that a theoretical
o 8 set of figures, or is that based on labdratory tests?k ‘%
9 ‘ A, Okay. The‘number I used in the model {
10 wasabéfore we had measured it in the lab. We're still in the
11 process of measuring it to confirm it, but it is baserd on
L12 pilot data from Shell in the Denver Unit, so it is measured
¢ 13 | in the field. V
4 Q. Okay. What I'm tr§ing‘to find 6§t is,
15 obviously, if you've waterflooded a project all the way
36 through, you're going to have a lot more residual oil satu-
17 ration than if your u*? |
18 : &»m Oh, okay.
19 ?é -~ than if your waterflood is in the
20 ear;y stage, or the.stage that this project is in. And I
21 would assume that in the modeling that’residual oil satura-
22 tion does make a difference as to what you come out with at
‘23 ~ the end.
. 24 ‘ A, You're talking about whether we start
o 25 | the project now or at'the end of waterflooding. -
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o 1
% 2 0 Yes.
g 3 A Well, it certainly has an economic effect
é; 4 and theré‘s no way to get reéidual oil saturation away from
. S that, but it -- several people have suggested it haé effect;
6 however, I didn't investiqate the specific answer to your
7 question.
8 What I did do, is I flooded the model
9 with water up until the point where we felt like we would be
10 at the miscibility pressure and then started injection of

11 COy. 1Is thé%fanswering?

12» "0 Well, sort of. At this point, though,
13 | it seems like one of the exhibits Mr. Berry presented indi-

14 cated that there probably would be about as much o0il recovered
15 | as a result of Co, flooding whether it was done now or done

16 | 1later.

17 | ' MR. KELLAHIN: Is that Exhibit Thirteen?
18 . MR. STAMETS: } don't know. Yes, that's
19 Exhibit Thirteen. 1It's that final.—~ wéll, I'm not sure that

20 that's what that shows.

21 It's the bottom line on there showing
22 | estimated tertiary millions of barrels; shows the Denver Unit,
;h 23 East Vacuum Unit, and CO, Area, but I don't know that that's

24 what that shows.

- Mg’

25 '~ Mr. Berry, let me ask this question of
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the apprcpriate person, whoever that turns out to be.

Wefe any calculations made as to how much
0il would be recovered by -- how much terliary oil would ke
recovered by starting tertiary now as opposed toystarting
textiary after the secondary?w

MR. BERRY: 1I'd like to respond to that.-
The incremental recovery for tertiary will be between 6-milliop
whether we implement it now or later. As far as injectinq‘

CO, at the miscibility point in 1984 or at miscibility point

at some time later than that, there is no recovery of 0il from-

that is attributable to the waterflpod in our testimony that
is attributable to the tertiary recovery.

So if I understand your question, that
you're wondering if the:residﬁal oil saturation if we flooded
it down to a lowe: residual oil saturation wouid we expect }
the same amogﬁt ofvfeCOvery. |

" MR. STAMETS: Right.

MR. BERRY: And the answer to that is
that the two processes, although operating simultaneously,
that with the CO, process we will recover the 4l-million
that I quoted earlier, plus the additional 26-million.

MS. STAMETS: So you're not stating-that

because you're starting this now you're going to recover any

more oil; you will just do it morxe economically.
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50
MR, BERRY: That's -- that's correct,
andvthat the economics also enter to this in that, as we
mentioneé earlier, the operating costs are high for a tertiary
project and'thét the‘implementing of this project at an early
date is necessary in order that the operating costs be borne
by both tertiary and secondary, or that the economics become
very unfanrable if tae project is started at a iater date.
Q : Exhibit Numbér Seven seems to show that

there is some scaling off of the effectiveness of the CO, in-

A I wouldn't say that that's really a con;
clusjon we should draw from ﬁhat. It has to do with the
swelling and pore volqme of the o0il as you increase the pres-
sﬁre. There's no additional help and it compresses the fluid
more.

Typically in these lab tests it can
slightly drop or it can be parallel, horizontal}'or'it can go
up a little bit.  I'm not sure that‘that's a conclusion that
is really =-~- that we could really say that that's ~- that it'd

going to decrease.

In fact, we don't expect it-to decrease.

0 Now, under normal injegtion processes

decline as you move away from the wellbore. Will you be re-
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stricting production in any way to try and achieve a more uniq -

form pressure throughout the reservoir than under normal

secondary processing?

A  The only restriction might be if there
were high gas breakthrough volumes of C02.' Really what wé
hope to do is maintain an injection pressure high enough to
keep mostyof the reservoir above the miscibility‘presshre.
Theie is no way to keep it all above it, because,averagé press
sure in é producer is very low.

| 0 Will there be any monitoring done in the
areé to see how effective this'is”auring the course of the

project?

A You're talking about, what, pressure or

something else?

0} Is Phillips going to drill any monitor
wells invthe area between existing‘ihjection wells, producing
wells, to seg how effective the €o, is, and how‘effective you

are‘at keeping the pressure up?
A It's a possibility, although I can't
say that we are definitely, have committed oﬁrselvesdto that.
0 Is it possible to operate this kind of
a project and know what you're doing without that type of

monitoring process?

A ' Well, we think so. We certainly don't
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~will have to'drill some additional wells, that will Jdecpend on

52
know everything involved in the mechanism of the recovery.

I'm not sure anybody does, but we fully“anticipate that the

more data as it Dbecomes available.

MR. STAMETS: Are there other questions

of this witness?

MR. PEARCE: Yes, sir, if I may .

CROSS"EXAMINﬁTION
BY MR. PEARCE:

o It may be that Mr. Berry is the person
to answer‘this.

Do-1I UﬁderStand you cdrreétly‘thét you
believe there is no requirement in the Windfall Pfofits Tax
Act which requires that secondary reéovery methods be ex-~
hausted priof to institution of‘tértiary recovery methOds?
Is that your understanding, that there is no such requirement:

MR.:BEﬁRYQ ‘Although tertiary by defini-
tion implies after secondary, that the tertiary project, or
process, isfdefined by the Department of Eﬁergy Regulation
212.78, in whiéh’they do not specify that they mﬁst~follow

a secondary process.

In fact, the implementation of a tertiars;
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project eafly, also, as I mentioned earlier, improves your
econonic 1iﬁit, and if you implement a tertiary project atgn
the conclusion of the secondary project, if it was economicall
viable at that time yéﬁr economié limit would indicate that
you prObabiy not'reééver as mpch‘reserves as you would if
you operated these siﬁultaneougly.

| 0 : And for Mr. Christian, I asked this of‘
Mr. Berry earlier, and I'm hoping you can‘éive<me somg clari-
fication.

If you would explain to me whatever you"
can about the way you'arfived at the cost of CoO, prdjected
for this project over’the life of the project.

A Really the cost is based on the volume
and in talking to suppliérs we have taken a range and taken
’;n average. There is no guarantee that we'll be able to get
it for that price. We may bé able to get it for less or for
more, and we have just used that, I gueéé Bill used that as
~a demonstration point. |

| MR. STAMETS: Mr. Berry, I believe you
indicated that there were 789%iiliohjbarrels of primaf& pro-
duction expected out of East Vacuum. What was the calculated

original oil in place?

MR. BERRY: 296-million for the entire

unit. There's a tabulation, I believe, with theée'pertihent
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numbers on Exhibit Thirteen, I believe.

MR. STAMETS: Okay.

MR, BERRy; There's 296.6, rounded off
to 297-million barrels original oil in place in the East

Vacuum Unit; 260-miliion in the Coziproject area.

MR. STAMETS: Any other questicn*bf‘eitth

witness? They may be excused.

Anything further in this case?
MR. KELLAHIN: No., sir.

MR. STAMETS: The case will be taken

under advisement.

(Heqring concluded.)
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STATE OF NEW MEXICO
ENERGY ano MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

80X 2088
BRUCE XitG A ST D CeeE S
o i - SANTA FE, NEW MEXICO 575010
LARRY KEMOE December 28, 1981 | 508 627-2434

CASE NO. 7426
ORDER NO. R=885G

Mr, Thomas Kellahin Re:
Kellahin & Kellahin

Attorneys at Law

Post Office Box 1769

Santa Fe, New Mexico

Applicant:

Phillips Petroleum chpﬂny :

Dear Sir:

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

l/? urs very truly, __)
. ,./’ ’

\ ; U
LY M
ﬁOE D. RAMEY
‘,/ Dlrector

JDR/fd

Copy of order also sent to:
Hobbs OCD

Artesia OCD

Aztec OCD

Other




© DLS)
' ' “FIDERING:

5APPLICATION OF PHILLIPS PETROLEUM

.. COMPANY FOR AMENDMENT OF DIVISION ORDER
.~ NO. R-5897 AND "APPROVAL OF A QUALIFIED
- TERTTARY OIL RECOVERY PROJECT UNDER THE
. CRUDE OIL WINDFALL PROFITS TAX ACT OF
g'1980, LEA COUNTY, NEW MEXICO.

- BY THE DIVISION'

i-'1981, at Santa Fe, HNew Mexico, before Examiner Richard L.
~;Stamets. 1

i(recommendations of the Examiner, and belng fully adv1sed in the
. premises,

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

., pressure maintenance pro:ect in the East Vacuum Grayburg—San

g;water/carbon dioxide injection, and for the approval of a

. portion of the East Vacuum Grayburg-San Andres Unit as a

. Qualified Tertiary 0il Recovery Project under the Crude 0il
i windfall Profits Tax Act of 1980.

/ vacuum Graybur« -San Andres Po6ol, Lea County, New Mex1co.

. Vacuum O0il Company, experienced substantial development
| thereafter with waterflooding being initiated in a project
- during 1958.

"\‘{"f.ix dL ¢ ’\ ”,l(
EPT'M A”}dij

&;i DEC 21 1981
STATE OF NEW MEXICQ CONSERVATIGN DIVIL:O:!

ENERGY AND MINERALS DEPARTMENTA ft
OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING
GALLED BY THE OIL CONSERVATION
JISION FOR THE PURPOSE OF

CASE NO. 7426
Order No. R-6856

ORDER OF THE DIVISION

Thls cause came on For hearing -at 9:00 a.m. on November 19,

~ NOW, on this day of December, 1981, the Division
Director, having consiﬁered the testlmony, the record, and the

FINDS:
(1) That due public notice having been_giveh as required
subject matter thereof. ;

(2) That the applicant, Phililps Petroleum Company, seeks
the Amendment of Division Order No. R-5897, to include the
injection of carbon d10x1de in its previously aidthorized

Andres Unit, for conversion of existing injectors to

(3) That said pressure maintenance project lies within the €"

(4) That'sald pool was dlscovered May 5, 1924, by Socony
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Case No. 7426,

- Order No, R-6856

(5) That the Phillips Petroleum Company East Vacuum Unit

:fPressure Maintenance Project consisting of approximately 7025
. acres was approved by said Division Order No. R-5897 on January
116, 1979, and water irnjection was commenced within said project

i»durinq Decemberxr, 1979.

(6) That the applicant now seeks approval for the

. injection of carbon dioxide and water into 45 project wells and
fgthe designation of a quallfylng tertiary recovery project area
" within said pressure maintenance project.

(7) That the proposed Qualifying Tertiary Project Area

ff(QTP Area) lies wholly within said East Vacuum Unit Pressure
* Maintenance Project and consists of the following described

. acreage:

TOWNSHIP 17 SOUTH, RANGE 35 EAST; NMPM
Section,26: W/2,/NE/4; W/2 SE/4; and NE/4 SE/4
Section 27: - All

Section 28: All

Section®29: All

Section 31: N/2 SE/4 and 5”/4 SE/4

Section 32: All

Section 33: Aall

Section 34: N/2; SW/4; and NW/4 SE/4

Section 35: N/2 NW/4

TOWNSHIP 18 SOUTH, RANGE 35 EAST, NMPM
Section 4: N/2 NW/4 and NW/4 NE/4
Section 5: N/2 and NW/4 Sw/4

' containing 4997 acres more or less.

(8) That the QTP Area is adequately dellneated and that

" the entire area will be affected.

(9) That the New Mexico 0il Conservation D1v151on has been
designated by the Governor of the State of New Mexico as the

‘" appropriate agency to approve Qualified Tertiary Recovery
' Projects in New Mexico for "~ purposes of the Crude 0il Windfall

", Profits Tax Act of 1980.

(10) That the tertlary oil recovery method used in the

Phillips QTP Area is a carbon dioxide miscible" displacement
: method which is a xecognlzed terxtiary oil recovery method

t described in Section 212,78(c) of. the Department of Energy

Regulations in effect in June, 1979.

ZhT
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(11) That the Tertiary Recovery method includes

. overinjection of voidage with water at maximum rates to achieve
" a miscibility pressure in the formation.

- (12) That slim-tube tests have determined such miscibility

. pressure to be approximately 1369 psia.

{13) That overinjection began on February 1, 1981, and

;%carbon dioxide injection will begin after miscibiliity pressure
- has been achieved.

(14) That under the tertlary recovery method to be used, it

. is anticipated that the volume of injected carbon diox1de

- measured at reservoir temperature and pressure will be more than
.10 percent of the reservoir pore volume being served by rhe
iflnjectlon wells, e

(15) That because of the geologlcal and reservoir

- characteristics of the effected reservoir, the QTP Area ‘is well
© suited for misclble fluid dlsplacement by carbon dioxide as an’
' enhanced recovery process,

(16) That the estimated primary productlon from the East

' Vacuum Unit Pressure Maintenance Project Area is 72 million

barrels and that water flooding secondary recovery operations
will recover an additional 38 million barrels.

(17) That an estimated 26 milllon barrels of add1t10na1 011?

(which is 10 percent of the original oil in place within the
project area) will be recovered as a result of the tertiary

. recovery operations, which is more than an insignificant

. increase in the amount of crude oil which will ultimately be
" recovered.

(18) - That the QTP Area tertiary recovery operatlons

: beglnnlng date is after May, 1979.

(19) That the QTP Area tertiary recovery operations
beglnning date (i.e., the date on which the injection of
liquids, gases or other matter beglns) was February 1, 1981,

(20) That the proposed tertlary recovery operations within
said QTP Area meet all requirements of Section 4993 of the
Internal Revenue Ccde.

(21) That the Phllllps QTP Area project is designated in
accordance with sound englneerlng principles.

(22) ‘That the approval of this application will prevent

f waste, protect correlative rights and promote conservation,

.
P32 2V
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Case No. 7426
Order No. R-6856

IT IS THEREFORE ORDERED:

(1) That effective December 1, 1981, the Quallfylng ;
. Tertiary Recovery Project Area, described in Finding No. (7) Of
. this order, of the Phillips Petroleum Company East Vacuum Unit :
.~ Pressure Maintenance Project, Vacuum-Grayburg~San Andres Pool,»
Lea .County, New Mexico, is hereby approved as a Qualified
Tertiary Recovery Project under the Crude 0il Windfall Profits

~- © Tax Act of 1980,

{
3

(2) That the applicant, Phillips Petroleum Company, is ,
hersby authorized to inject water and carbon dioxide into the 45
wells listed on Exhibit "A" attached to this Order. ,

(3) That Order No. R-5897 is hereby amended to authorize '
. injection of carbon dioxide up to an average maximum bottom hole
C i pressure of . 3150 psi. ,

(4) That jurisdiction of this cause is retained for the
entry of such further orxrders as the Division may deem necessary. f

DONE at Santa Fe, New Mexico, on the day arid year
_designated.

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

- /JOE D.
Director
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. EAST VACU"'M GRAYBURG-SAN ANDRES UNIT

CARBON DIOXIDE TERTIARY RECOVERY PROJECT

The objectives of i;hillips Petroleu:;z Company’s presentation today on COp
‘flooding the East Vacuun Grgyburg-San Andres Unit are: 1. To receive a.pproval
from the New Mexico Ofl Conservation Division to expand the prevj_;:?‘!g;!sly issued
pressure maintenance Order 5897 to include CO0y injection; and 2.“’ To obtain
certification from the New Mexico 01l Conservation Division of this project

as a qualified tertiary oil recovery project under the Crude 01l Windfall

Profits Tax Act of 1980,

The first part of the testimony that 1 Qill‘present will be a brief review
of the-l;istory of the Vacuum Field in general and the East Vacuum Grayburg-
_ San Andres Unit in particular. I will then call on Mr. Terry Chriéti‘un to
‘ present the sécond part which will be a discuesion of the technical daté thé’t
have led Phillips to selecting €02 flooding as the tertiary method to be used
in the East Vacuum Grayburg-San Andres Unit. I will then follow his presen-

tation with a ‘recapitulation of our testimony.

The Vacuum Field was discovered May 5, 1924, by Socony Vacuum 0il Company's

Bridges State Well No. 1. Exhibit 1 shows the location of the Vacuum Field
in Lea County, New Mexico. Development began in 1939 and by the end of
1941 there were 3301 producers in the Fi_gld. As of June of this year there
were 492 production wells and 181 injection wells 4in the field. Th‘e first
waterflood project in the field, Mobil 011 Company's Bridges State Lease,

began in 1958, The latest flood to be implemented in the field is the East
Vacunm Grayburg*Sén Andres Unit. Exhirlt ZB#M%E”MN‘QR S%?\.%.VQQS location
.‘ ’ OIL, CONSERVATION DIVISICN
| - phellips _exmir o, __t
~-1- |
CASE NO.__ 242§
Submitted by
Hearing Date




of the various waterfloods.

The Vacuum Grayburg-San Andres Field {s an east-west trending anticline on
the ArfesiavLovington uplift. Exhibit 3 is a structure map of the eastern
part of tge Vacuum Field in which the East Vacuum Grayburg-San Andres ﬁnit
is outlined in red. The structure has more than 400' of closure above the

original oil-water contact of 700 feet subsea.

The San Andres zone in the Vacuum Field is a dolomitized reef with permeabie
forereef charateristics to the south and poor quality back~reef and lagcomal
deposits to the nortﬁ. Exhibifs 4 and 5 are west—east and north-south
cross sections respectively for the East Vacuum Grayburg-San Andres Unit.
Only zones that can be correlated over large areas of the uﬁit are presented
in these cross sections. The black zones represent the impermeable strata
and the white zones are the pay. As can be seen iﬁ'theée cross sections, the
impermeabie strata are widespread and form effective cross flow barriers
throughout the reseryoir; " The San Andres formatipn is a dense, medium crys-—
talline ;nd oolitic,‘white to gray dolomite with some anhydrité; iThe pro-
ductive zones are composed of a fine to medium crystalline slightly fractured

dolomite with some solution cavities.

The. East Vacuum Graybufg-San Andres Unit encompasses 7025.36 acres with an
average thickness of 71'. The original-oil-in-place for the unit was 296.99
million barrels of oil based on a lease by lease detemmination. The average

porosity and initial water saturation for the unit were 11.72 and 15.9%

respectively.

Exhibit 6 is a graphical representation of the last two years of production

i,




. and the forecast for primary, secondary and tertiary production performance
f;:on the 3aet Vacuum Grayburg-San Andres Unit. As of January 1, 1981 more
than 72 wmillion barrels of oil -have been produced from the vnit area.
Ultimate primary recovery is expected to be 78 million barrals of oil or
26.3% of the original-oil-in-place. The incremental recovery attributable
~to secondary waterflooding will be 13.72 of ‘tl:e:original-oil-in-place or
40.8 million barrels. The estimated additional recovery from the tertiary
'coz flood will be 26 million barrels or 10% of the originﬂ-oil-in;place
in the’ project area. An explanation of the tertiary forecast will be

provided later in the testimony.

At this time if there are no questions, I would like to turn the testimony

over to Mr. Terry Christian to present the premises and technical justifi-

~ cation for condacting a tertiary C02 project in the unit..

Phillips has for some time considered the Vacuum San Andres reservoir to have
good enhanced recovery po'tentia.l; Several factors have caused us to accel-

erate our preparation for enhanced recovery. The major reason 1s that

mofe pilot informatiorn has recently' become available which strongly sug-
gests that some processes may VBe technically and economically possible on

a:large scale basis. The performance of these pilots has been very encour-

aging.

Miscible floodiug. with COZ and water was chosen as the best enhanccdv recovery
process due to the low permeability (1-20 md) of the pay, carbonate lith-
ologyi, and high formation water salinity. This process was chosen instead
of polymer, surfactant, and immiscible gas processes because of the above
’ ~factors and because the incremental recovery for miscible CO; flooding

would likely be greater. Thermal methods were excluded because the

3=




 Vacuum Saﬁ"\&'\dtes ofl is a 35° API oil. The oil viscosity 1s low enough
that therma1~mg§étnds would not significantly benefit recovery, and the

low porosityf’)’:(ll.71) would ‘require more heat than is considered feasible.

Other pro(csses may work, but the performance of various pilots have

indicated the San Andres reservoirs of the Permian Basin are well gruited

to miscible CO3 injection.

The miséible CO9 process improves recovery by oil swelling, by oil viscosity
reduction, and a method similar to the surfactant flood; by lowering the
interfacial tension of‘ Athke reservoir fluids. CO2 is not directly miscible
with most oils, “But develops ~mis<’£iBifiity“ through miltiple contacts. Very
low interfacial tensions can be achieved ‘if carried out at adequhte pres-

sures.

Generally as the system interfacial tension lowers, the residual oil sat-
uration to CO2 flooding .lowra,k indicating the‘ system is approaching
complete miscibility and that greater oil recoveries would be ‘expected.
Also the degree of miscibility. for CO2 and crude oil increases with
increasing pressure, up to a certain minimum, above which there 1is little
changé for increasing pressure. At this point, thei CO0p and crude are
’cons"idered a miscinll)le system. The lowest pressure at which the COp Jin—
jectant and reservoir vrude develop this miseibility is defined #s the min-

imum miscibility pressure.

“'Since the minimum miscibility pressure may be different for each COz-o0il
system, the firgt matter of concern was the determination of the minimum

miscibility pressurs for t}ue East Vacuum Unit crude.




We use a slim tube apparatus to determine the minimum miscibility pressure,
which allows multiple contacts of CO2 and oil to develop miscibility in a
porous medium. Also, with the slim tube, the eff;eets.of adverse mobility
ratios and viscous fingering can be minimized. The minimum uﬁscibility
pressure can be determined with a ‘;;iim ‘tube by comparing the relat‘ive

displacement efficlencies of controlled flow experiments.

The slim tube process used for this study consisfs of a .25 inéﬁ x 50 ft.
stainless steel column packed with 100-140 mesh glass beads. The tube 1s
presaturated with oil before i‘ﬂjection of the COy stream begins. Basical~-
1y, displaééx%énts are caz;ffé'@_f‘but at several preésures and the minimum
miscibilﬁity ‘pressure is the pressure where the recovery versus pressure
curve breaks sharply ‘and reaéhes an approximate maximum. Exhibit / 1s a
tybical curve, Note the sharp breakover, This 1s the minimum miscibility

. pressure. In this case it is 1369 pslia.

"The miﬁimtiﬂi}iniscibiiity pressure for pure €Oy and East Vacuum reservoir oil
at resérvoir téd:pe’raft:ré is '11§0 ‘psia. However, the minimum miscibility
pressure is affected by‘ oil composition, injection gas comﬁoéition and
reservoir temperature. Two of the above variables could be expected to
vary. First, almost no naturally occurring supply is pure COQ. Second,
‘the inplace oii compdgition may vary éccording to- the present state of

depletion in various areas of the field.

To determine the composition of the COp injection stream, we contacted
several of the possible supp?.ieré. After discussions with théae suppliers,

it became apparent that the supply offered for sale would likely range




from 3 to 6 mol X nitrogen and 0 to 2 mol Z methane in CO3. Our previocus

experience with slim tube tests indicated that small amounts of methane
have little effect, so most of the work focused on the,effect of'nifrogen
contamination. Exhigit 8 is a table summarizing our findings. With the
waximum expected contamination of 6 mol % nitrogen, the minimum miscibility
pressure increased to 1369 psia from iigb:pSia for pure COj. Exhibit 9
is a plot showing the effect of nitrogen contamination ‘cn the minimum
miscibility pressure. Note that the effect is small for up to 6 mol %
nitrogén ¥n the injected gas.: This is considered nondéfriﬁéhtaﬁﬁ For
-all practical purposes this would delay thefstart'ofydog injection at the
East Vacuum Unit very little. However, if the supply we&e to contain 10
‘mol 4 nitrogen, a significant delay to repressure the reservoir to the
ﬁiscibility level coul& be possible. Note on Exhibit 9 that the minimum_

miscibility pressure inéreased to 2120 psia for the 10 mol % nitrogen case.

All the previously>discussed tests were conducted on live 611, or recoﬁbined
“01l to represent the crude as it occurs in the reservoir. As previously men-
tibﬁed, the ﬁinimumkmiSCfSifity'pressure is also affected by the oil’ compo=-
sition., Therefore, recombining stock tank oil to reproduce in situ reservoir

oll is necessary to determine an accurate minimum niscibility pressureé.

A gas composition was calculated which would combine with stock tank oil to
simulate the reservoir oil, and this composition roughly agreed with recent

produced gas analyses. This gas was recombined with stock tank oil to
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represent the current in-place oil. This oil was the live or recombined

011 used for tests with the slim tube.

Also, slim tube tests were ‘conducted with stock tank oil. Even though
material balance cal'cﬁlations gave a good estimate of the average 1n-plh'cek
oil composition, parts c¢f the Unit are moreud‘erpleted than this average
representation. Stock tank o1l represents the most severe case of gas
depletion possible. Again on Exhibit 9 you can see that this had little
effect on the a{B‘iliﬁyy of CO03 to reach a miscible state with the ofl. The
) xﬁinimum;’miscibiiity :‘p:ressures for stock tank oil a’n& the CO2 and CO2 plus

nitrogen mixtures were nearly the same as those found for the recombined

in-place oil.

The ‘two objectives of tﬁis work were to: 1) det_ermin’e the influeénce of
the state of depletion and injectant éo’mposit‘ion on the min_imum miscibility
pressure and 2) . quantify the range of necessary operating préssures.
Ha‘\fing already discussed the first aspect, we concluded that the flond'
‘coulld be conducted successfully at reservolr pressures from 1100 psia
and up. For planning purposes ‘and to ailbw a margin of safety, we ntilized
the minimum miscibility pressure for €07 and 6 mol % nitrogen, 1369
psia, to establish a flood plan. Since the initial pressure in the Vacuum
Field was 1613 psig,thé flood could be safely operated at these pressures
with 1ittle or no danger of fbck parting and fluid migration, as long as

proper bottomhole injection pressures are maintained.




Model results, which I will discuss later, indicated that the COs flood
~would perform better if the COp is injected alternstely with water., To
optimize the operation of a water-alternate-gas (WAG) pr;oc.ess,fthe bot‘_ton-e
hole injection pressure should be maintained the same during water and 0o

injection., However, the densities of these two fluids are different,

requiring a different surface tubing pressure, depending on the fluid

being injected. The surface tubiné pressure limit for water injection has
already been regulated, by Pressure Maintenance Order R-5897. The pres-—
sure was limited in order to prevent formation parting and fluid migration.

Therefore, this same bottomhgﬁle pressure limitatfion should be used for gas

injection.,

The injection wellhead pressixre limit was set by the Pressure Maintenénce
~ Order at 0.2 psi/ft to the top perforation. In the caselof the East Vacuun
Unit the maximum wellhead pressures by this formula . range from 860 psig to
920 psig‘ averaging 900 p"s“’ig., The bbttomhole pressure for a 900 psig well-
‘head pressure is near 3150 psig. The average wellbore system to represent
this Y‘IHSO §sig bottomhole pressure consists of: 1) a 900 psig su'rface,

pressure, and 2) 4500 feet of hydfostatic head .

Since C02 1s a compressible fl‘uid, it would be improper to assume ome den-

sity for calculating the gravity head. The density 13 related to the

temperature, pressure and composition. The ideal gas law can be used to

calculate the density of €02 as a Ffunction of temperature and preggure 1if
the proper compressibility factor 1s used. Using standard gas well pres-

gure gradient calculation methods, a surface pressure-vs—surface temperature




curve can be established. The supﬁfﬁe pressure calculated is the pressure
necessary to maintain a bottonhoié injection pressure of 3150 psig. Ex-
hibit 10 1s a graph of the compressibility factors used in the calculation.
Exhibit 11 is the resultiné wellhead pressure versus wgllhead temper‘ature
curve., Because the exact heatA‘transfer attendant with the piﬁéline and
tubing system cannot~ be calculated with a great deal - of assurance, we
hesitate to project a wellhea& température and temperature profile for the
injection gas. However, we re-asonably expect the temperature to vary with

atmospheric conditions and range from possibly 40° to 100° F.

Therefore the curve on Exhibit 11 can be used as an approiim&te operating
guidefiné’for we"llhe&d injection pressures. This curve is for a compo-
sition of 100% carhon dioxide. In actuality, the compoéition will be
slightly different. Also, Chevron has demonstrated that the actual com~
pressibility factors may deviate from handbook values. We propose that
the Division accept this as an approx‘imate guldeline until actual field
measurements can be made with bottomhole pressure bombs with bottomhole

injection pressures limited to 3150 peig. This can-be done ‘after the

injection of COy ffégin_s.

We plan to monitor and contrdl wellhead p‘teasﬁres, 'temperatures,‘and rates
.by manual adjustment ‘or by a computer controlled automated supervisory
system. Since temperature and pressure  must be measured to calculate
rates, this wellhead curve can be loaded into the computer as a limiting

pressure at any measured temperature.

With the preceding premises set for operating the flood, performance

predictions can be made. Two approaches were used to predict the incremen-
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tal oil production attributable to miscible Cliy flooding. First, a review
of pfesent pilote and projects in operation was made. Second, a Phillips
iiaciﬁle process computer modél was used to calculate performance. Both
"~ approaches gave results with acéeptable agreement., Based on these two
methods an additional 26 million batréls,-oryloz'of the original oil-in-
place for the project area can be recovered with total CO0s injection

equivalent to 40% of the initial hydrocarbon pore volume.

The model used to predict miscible COj-waterflood performance is normally
used for predictions when the reservoir 1s'a§ove the minimum miscibility
pressure;' It was therefo.e necessary to estimate the timevﬁacéssaty’to
repressure the reservoir by another meané;f‘Phifii#éyébmp;si;ional material
balgnCe_mndel'was used forkfhis purpose.' The compositional mode allowed
us to account for ihe accelerated gas depletion history, as I discussed

earlievr, and more accur:tely estimate repressuring.

The model '1n§ut data included original oil-iﬁ—placg, origina’ reservoir
fluid composition, and: original reservoir pressure. By suppliing produc-
tion hisfory, the model calculates the reservoir pressure versus time.
Using this method the reservoir primary depletion conditions prior to
water injection ,could‘ be simulated. By supplying the. forecasted water
injection and total production‘forecast, the future reservoir pressure can
be predicted. The model predicted that repressuring will be sloﬁ:dufing
“initial water injection until all fhe gas has collapsed into solution with
‘fthe oil, After this, the system, as' expected, will be fairly incompres-
sible and reﬁresaﬁting will be more rapid. The model predicted that the

average reservoir pressure will be 1400 psia in 1984, Once we determined
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that the reservoir presgsure could be taised above the minimum miscibility
pressure in a reasonable length of time, we began modeling to determine

the effect of CO) injection. Production increases due to 00y flooding

were predicted with a computer model devélbped by Phillips Researcﬁ and
Development. The modgl represents a linear, stratified reservoir with Ao
eross flow. The perm;aﬁiiity is assumed to be con??ént in .each layer; but
i8 allowed to vary from layer to layer. Within each layer, water, oll, and
carbon dioxide are assuméd to flow miscibly according to the miscible mixing
relationships of Todd and Longstaff. This technique has been well accepted
by the oil industry as a method for studying the ‘affect of niscible COp in-
jéction on reservoir performance. Ptdﬁisions are made‘in the model for
alternating water and carbon dioxide injection and for varisble injection
rates, as well as for viscos)”y reduction of oil mixing with CO0j3. This
model is adequate to compare various operating procedures and 1is useful

in predicting CO; flood performance at the East Vacuum Unit. Input data

for the model may be found in Exhibit 12. These data are representative

of Eybiééi properties in the East Vacuum Unit, and have been previously
used in waterflood studies. Waterflood performance to date, although

‘small in extent, has indicated the representation is reasonably accurate.

By usging the model we predicted ultimate incremental recovery would be 26
nillion Barr;ls>or'102 of the original oil-in-place for the COp project

area when areal heterogeneity and volumetric efficiencies are considered.
This recovery is for the case of injecting a finite volumé of €Oy and then
following this with the same'éffective volume of water, or l reservoir barrel

of carbon dioxide per reservoir barrel of water.

Model results indicate that alternate injection of carbon dioxide and,
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that the reservoir ﬁtessure could be raised above the minimum ﬁiscibility
pressure in a reasonable length of time, we began modeiing'to determine

the effect of COp ihjection. Production increases dve to 0y floodink

were predicted with a computer model developed by Phillips Résearch and
Development., The model représentS‘a iinear, stratified reservoir with Ao
cross flow. The permeability is assumed to be constant in each layer, but
is allowed to vary from layer to layer, witﬁin each layer, water, oil, and
carbon dioxJde are assumed to flow'miséibly according to the miscihle mixing
relationships of Todd and Longstaff. This technique has been well accepted
by the o1l industry as a method for studying the effect of mi;cible C09 'in-
“jection on reservoir performauce. Provisiohs'ate made in the model for
alternating water and carbon dioiide'ihjection and for variable injecfion
rates, as wgll as for viscosity{;éductidh of;oil mikihg with«COQ; This
rmodel is adequate to coﬁpare various operating procedures and is useful

in predicting COp flood performance at the East Vacuum Unit. Input data
for‘the model may be found]in Exhibifil2. These data are representative

of typical propertiEs iﬁ”ihe East Vacuum Unit, and have been previously

used 1a waterflood studies. Waterflood performance to date, although

small in extent, has indicated the representation is reasonably accurate, =

By using the model we predicted ultimate incremental recovery would be 26
million barrels or 10% of the original oll-in-place for the COs project

area when areal heterogeneity and volumetric efficiencieé are considered.
This\recovery is for the case of injecting a finite volume of €02 and then
following this with the saﬁe effective volume of water, or 1 reservoir barrel

of carbon dioxide per reservoir barrel of water.

P

Model results indice!e that alternate injection of carbon dioxide and

-]1l~..




v;ater recovers more oil than continuous injection of carbon dioxide,
The water provides nobili“ty control for ‘the carion dicxide and thereby
{mproves recovery. We cail alternate injectfon of water and gas (carbon
dioxide) a WAG, or water al;:ernate gas cycle. The combination of all the
cycles gilves the total amount of carbon dioxide necessary. For the ].are-
vious oil forecast, the prbjéct will require 277 BSCF, or a total carbon
dioxide slug equivalent to 40% of the initial hydrocarben pore volume.
Water will continue to be injeéted after the cyclic WAG injegtion ends to
continue to dikplace the oil and carbon dioxide syst;m. U The model also
| suggested t'ha]t_the incremental recovery above waterflooding improved with
de"creasiné’“cy;{; eizes, that ii's, injecting less COy per cycle. It also
suggested that there 15 a maximum benefit to be gained by this effect with
approximate cycle slugs of S’. pore volume c¢arbon di'oxid,e\ per cyélé, How—
ever, In view of problems reported at SACRCC, ‘we plan to use a smaller
slug of carbon dioxide, equi'\:{.'alent to 2.1% of the initial hydrocarboi pore
volume; with a WAG cycle ratio of 1.25 barrals of water per reservoir
barrel of carbon dioxide. At SACROC, a large COp-water flood project
near Snyder’, Texas, the operators found it necessary in some cases to
inject more water than carbon dioxide perWAG cycle in order to control
wobility and restrict high- volume br’eakthrou(g»h of carbon dioxide. ‘This
problem seams strongly ‘related to heterogeneity of the reservoir and we
are convinced that the reservoir at the East Vacuun Unit is generally less
heterogeneous than ’at SACROC. This is due pf‘imarily to the extension of
permeable layers and barriers over a greater amount of the field than at
SACROC. The layers, as Mr. Bill Berry ‘stated, appear to be continuous
over fairly large portions of the East Vacuum Unit. This effect is bene-

ficial in a horizontal flood because the tendency of carbon dioxide to
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. override sud bypass some oil is somewhat restricted.

At this point we felt the model had given us about as much information as
could be expected without pilot his‘to"ry-“to match. A wmajor problem in
using the model is that not enodgh waterflood history is available. to
estimate the volumetric efficiency by history matching.v Therefore, it was
? | necessary tu compare the model results to the actual p;ei’vrfoma'nce of floods
in other fieids or to predicdtions from ﬁilots in these fields. The possi-
bility of infitiating a pilot was preciuded for two reasons. First, eiclel—
‘lent information as to the success of the process is now available because
of the recently completed pilot tests and the subsequent release of ;1nfor-‘»
wation of companies such 2s Amééo, Atcé, and Shellr.yq SecOhd, as Mr. Berry
will discuss, any appreciable delay will penalize ﬁ:he project economics,
possibly making 1t uneconomic, or reducing the reserves by cad‘sin’g ‘the

. economic limit to be reached earlier in the flood recovery life (at lower

rates),

The basic conclusion of the review of other projects is that the model re-

sults are reasonable.

One comparison was‘ with information given by Shell based on their forecast
for miscible carbon dioxide flooding at t’hé‘Dénver‘Unit in the Wasson San
Andres Fleld, near Denver City, Texas. Shell's results are from model »
studies baged on pilot results, The expected ultimate ‘incremental recm;e'ry
is 13% of the original oil-in-place for a CO slug of 40% of the‘iizitig},‘}
hydrocafbon pore volume., This agreés fairly well with 6ur p;edic'tion o-f
10X of the "ot:iginal oil-in-place; for the East Vacuum Unit., Earlier

engineering-geologic studies have indicated the reservoir properties of
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‘the Wasson San Andres are very similar to the Vacuum San Andres. Exhibit

13 18 a tabulation of data to show this similarity. Therefore, the recov-

ery factors ‘due to enlanced recovery should be similar, and the model

results suggest this also.

We slso’ compared our results with a prediction released by Arco based on

_ information from the Willard Unit pilot, also in the Wasson San Andres

Pield. The prediction of ultimate 4incremental recovery, 12,3% of the
original oil-in-place, agrees very closely with Shell's forecast for the

Denver Unit, 13% of the otiginal osl-inplace.

A third case to indicate the success of miscible carbon dioxide flogding
in San Andres reservoirs of the Permian Basin is the Slaughfer Estate Unit
pilot, operated by Amoco. In this pilot the actual recovery through
December, 1980, of incremental tertiary oil was 104,700 stock tank barrels
of 16.8% of the.origtnalioil*1n4place for the pilot area. Amoco projects

the ultimate incremental recovery to be no less than 20% of the original

 oi1=inplace.

The performance of these pilots has been quite good and suggests that
aiscible €O, flooding of the Permian San Andres is a good process. The
major difference, however, in conditions at these pilots and at the East

Vacuuﬁ Unit is that the reservoir pressures were above the minimum misci-

-bililty pressure at onset. The average pressure in March of 1980 for the

East Vacuum Unit was 561 psig, which is well below the minimum miscibility

pressure. Therefore, the reservoir must be repressured. We considered
injecting carbon dioxide with water to accelerate repressuring. The carbon

dioxide would supply additional voidage replacement and could likely be
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injected under current wellhe:;:i presauré limitations. The injectiﬂty
18 such vthat the carbon dioxfide and available water could both bz safely
injected, thereby accelerating v6idage replacement, Slim tube tests indi-
cate that this could be done under certain conditions. The tests, however,
also suggest that the ultimate incrementai tecovery of the miscible flood
could be reduced. This would occur 1F significant volumes of carbon
dioxide were injected under certain conditions into the reservoir before
reaching the minimum miscibility pressure. The presence of free gas in
the reservoir and high permeability streaks could allow the carbon diox;ide
t’:o—»éont‘act and pass through the oil rapidly and detriment“glly ‘affect ulti-
mate performance. Appatently at pz;e‘s‘sures less than the minimum miscibil-
ify pressure, some 6£ t}ierintemediater hydrocarbons that are essential
for obta;l";iing kmiscibllity are "stripped” ahd carried forward with the
carbon dioxide. This reduces the ability of the carbon dioxide to later
achieve miscihility with that ofl when t'hé minimum miscibility pressure
is reached. For this reason, we have precluded the use of carbon dioxide

‘a8 an addilt,;onal repressuring agent and have chosen to walt until water

injection has properly repressured the reservoir.

Pilot results, along with the wmodel predictions, give us enough confidence
to pursue enhanced recovery for the East Vacuum Unit. Due tof"hi‘g‘h costs
of the process, the earlier the betier for project initiation, We expect
the tertiary miscible carbon dioxide;water flood to recover an additional
26 million barrels from the project area. This increases the anticipated
ultin_mte_‘recovery of the Unit to 144.8 wmillion barrels or 48.8% of the
original oil-in-—placé. At this time, I will return the ‘testimony to Mr.

Bill Berry to discuss the project area and development plans.
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Thank you Mr. Christian.

The tertiary COz project will encompass most but not all of the East
Vacuum Grayburg-~San Andres Unit. Exhibit 14 shows the prqjecf area delin-
eated within the Unit. This portion of the Unit was selected for .CO,

flooding because it would more likely be able to maintain the production

rates required to support the high operating costs assoclated with a

miscible CO; project. Exhibit 13 is a comparison of the project area

and total unit parameters. This Exhibit clearly fllustrates that the '

project»area contains the better reservoir rock of the unit. The project
area includes 4,997 acres out of 7,025 acres in the Unit and a reservoir
voluie that originally ébntained 260 millfon barrels or 88% §f the original
.'oil~in*place of the Unit. The economic “viability of C02 flbOéihg the
regt of .the unit kill be periodically reviewed to ﬁetermine 1f an éxpansion
of the project is justified. The initial injection facilities will have

the flexibility to be expanded as needed.

~Initially 45 wells will be utilized as water-alternate-gas (WAG) injectors.

Al1'45 WAG injectors are shown in red on Exhibit 14. These ‘injéctors are

surrounded by currentl& completed or planned water {Bjectors, colored. in
‘ Blue on this exhibit. These perimeter injectors will continue ‘to inject
wafer to confine the COy within the project area. Sixteen of the forty-
five wells that will be used for 0y and water ihjeétion are currently
equipped with packers and tubing 1ining§ that can be used for CO0p injec-
tion. The remainihg twenity-nine wells will be converted prior to inject-
ing CO2 in them. All of these injection wells will be equipped and

operated as specified in Pressure Malntenance Order 5897 with the exception
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- ‘accelerated pace.

of the surface pressure limitation for COz injection as discussed by Mr.

Christian .

A s¢hematic of a typical 1injection well i1is included as Exhibit 15. The

depths in this schematic are representative of the injectors throughout‘the

Unit.

The injectors will be divided intp two groups of approximately ;éual injec-
tion capdcity. One group will recelve CO; for 6 mdnths while the other
group takes water. At the end of 6 months, (0 injection will be rotated
to tﬁé cecond group and vice-versa. This rotation will remain in effect

unless field data indicate another plan will imbrove performance and eco-

nomics.

The inverted nine-spot currently being used for waterflooding will also be
used for WAG injection of water and CO2. This pattern has a ratio of 3 pro-
ducers to one iﬁjector,vwith each injector sgrving approximately 80 acres.
At present, injectivity s high enough to eipect adequate injection rates
during WAG injection to maintain economical producing rates; however, should
the injection rate become lower than expected, andther pattern such as a
five-spot, with a producer to injector ratio of 1 to 1 may be used. The in-
verted nine-spot offers the flexibility to convert to other patterns easily

which is one of the reasons for using it as the initial pattern.

In order to repressure the reservoir to the miscibility pressure water injec-

tion in excess of voidagg has been initiated and will be continued at an
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From Januaryﬁﬁo August qf this year the water inject{on has been increased
from 33,000 to 61,006 barrels per day. As a result of this increased injec-
tion tﬁe injection to yoidage ratio has increased from .77 to 1.59, ‘A tabu-
lation of the monthly ratios from March 1980 to Augubt 1981 1is presented in

Exhibit 16. Note that the first o&erinjection of voldage occurred in Febru-

ary 1981,

The watér injection rate during the répressuring stage 1s anticipated to
be the maximum available rate of 90,000 BPD of which 86,000 BPD will be
makeup water and 10,000 BPD will be produced water, Plans to maximize
use’ of thts 1njection water 1nc1ude 1) injection surveys, 2) ‘ptessuré
falloff tests, and 3) remedial work, if necessary. ‘The injection surveys
will be uged to insure that all zones are belng repressured. Préssure
falloff surveys will be used to investigate the possible presence of forma-
tion: damage, while remedial workovers will be conducted to improve vertical
conformance and reduce scale. Also, the falloff surveys will be used

concurrently with buildup data ftom}producers to monitor the average reser-

voir pressure and revise operattoﬁs as needed.

A separate dihbfibufibn‘syatem will be constructed to inject COy since the
present surface water injection system is not compatible with €0z. Also, the
separate Cbz injection system will ‘provide the flexibility necessary to

operate the field on a WAG process,

Based on reports of.p:emature bréakthrough at SACROC ahd on Phillips' res-
ervoir model studies, Phillips has decided to start with an initial WAG
ratic' of 5 to 4 with approximately 2.1% of the initial hydrocarbon pore

volume injected per COp cycle. The WAG process was chosen to maximize
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mobility ¢ontrol.‘ The CO» s8lug size will be kept small to reduce the
possibllity of early, high volume breakthrough. Both the WAG ratio and
cycle slug size are intended to avoid the high operating costs and low oil

recoveries resulting from early, high volume COj production rates,

Model studies indicate that the cumulétive injected COp volume (including
make~up and reinjection) over the project 1ife méy be as’much as 40% of
the initial hydrocarbon pore volume. The actual amount 1injected will.
depend on future oil prices and operating costé, but Phillips anticipates

that at ‘i1east 10% pore volume will be injected over the 1life of the

project.,

For a COy volume equivalent to 40% of the initial hydrocarbon pore volume,
total injection will be 277.6 BCF over a 19 year life., Approximately 62%A
or 171,2 BCF will be purchased, with reinjection of 196.4 BCF, accounting for

the remaining 387 of the total. Due to the layge volume of CO; required

the supply will probably be delivered by pipeline from prolific natural sou-

rces or from large industrial by-product streams. Water injection will be
continued for 8-12 years after the termination of €Oy injection. A schedule

of the forecast CO2 injection and production over the 19-year period is

included 1n Exhibit 17.

The cost of the 277 6 billion cubic feet of COj that will be injected or
reinjected will be more than $400 million over the 19-year injection
period. The investment cost, which will be made in 198g and 1983, for the
pipelines, distribution systems and prdcesg equipment and modifications

are estimated to be approximately $81.5 million.
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|- EXHIBIT NO. 2
]
. WATER INJECTION PROJECTS
L e ansss |
. Vacu:m Groyburg~ Son Andres Field
. . » . ) Lea Couniy, New Mealee
R-34-€
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| EXHIBIT No.3

STRUCTURE MAP-TOP SAN ANDRES

Vacuum Grayburg- San Andres Fisid
Lea County, New Mexico
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EXHIBIT NO. 7
, SLIM TUBE RECOVERIES OF RECOMBINED
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. : ) EXHIBIT NO. 8

SUMMARY OF EAST VACUUM GRAYBURG-SAN ANDRES UNLT
" SLIM TUBE DETERMINATIONS OF MINIMUM
MISCIBILITY PRESSURE

101° F
injection - Minimum
, , Gas Miscibilicy
‘ 011 Composition Pressure
Displaced (Mol 2) {PSIA)
Recombined 100% €O, 1190
Recombined 97% COy 1268
3% Ny
Recombined 94% €Oy ‘ 1369
. : ' : 6% No _ , = :
stock Tank 011 1100% €0y 1230
@ stock Tk 04l 97% oy 1275
3Z Ny
Stock Tank 0il 90% €0, 2120

10% Ny
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MINIMUM MlSC_IBQITY PRESSURE, PSIA

2000
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STOCK TANK OIL [ ]

recomeined ol O

o | o 6 | 10

MOLE % Np IN CO,
EXHIBIT NO. 9

MINIMUM MISCIBILITY PRESSURE VEﬁSUS MOLE PERCENT
Ng IN CO, INJECTION GAS FOR EAST VACUUM GRAYBURG-

SAN ANDRES RECOMBINED IN-PLACE OIL AND STOCK TANK OIL.

EXHIBIT 9
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WELLHEAD PRESSURE, PSIG
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EXHIBIT NO. 11

WELLHEAD INVECTION PRESSURE LMIT

WELLHEAD CONDITIONS FOR
MAINTAINING 3150 PSIG
BOTTOMHOLE INJECTION
PRESSURE DURING CO o

INJECTION

PRESSURE VS TEMPERATURE
INJECTION RATE -
MMCFPD COp

o2
O 6

T T v 'S

50 60 70 80
TEMPERATURE OF INJECTANT, °F

1
80 100




EXHIBIT NO. 12

LAYERS 29D IN MODEL
{Average Net Pay in the S

STUDY .
outh Area)

_ Thickness, Permeability,

Zone Feet md. )
1 14.0 4,2
A g '
2 22,2 6.7
3 28.6 14.1
4 , 28.3 22.9
- 5 18,7 5.0
6 8.2 6.3
Average 1 120.0' (Total) 11.7

Porosity,
%

11.5
11.4
13.0

11.9

12,17
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EXHIBIT NO, 13

. » DENVER GRAYBURG-SAN ANDRES UNIT,
EAST VACUUM GRAYBURG SAN ANDRES UNIT
AND
CO2 FLOOD PROJECT AREA PARAMETERS

DENVER  EAST VACUUM C0, FLOOT PROJECT.

UNIT - TOTAL UNIT AREA
Depth, Feet 5100 4,400 4,400
Type Formation Dolomite Dolomite Dolomite
Bottom;Hole Temperature, °F 105 101 101
Orig;ﬁal ﬁottom-Hdle Pressure, psig 1805 1,613 1,613
Net -Pay, Feet 129 71 108
Porosity, Percent 12.0 11,7 12,0
Permeability, Md. 3.5 11.0 12,2
Area, Acres 27,850 7,025 | 4,997
Connate Water, Percent 15.0 15.9 15.3
original 011 Formation Volume Factor 1,312 1,288 1,288
Initial Solution Gas-0il Ratio, 588 465 465

cuble feet/stock tank barrel

Initial Viscosity of 0il, Centipoise 0.97 0.80 0.80
Stock Tank 0{il Gravity, °API 33 35 35
original Oil-in-Place, MM Barrels 2166 297 260
Ultimate Primary, MM Barrels 354 78 72
Eatimaééd Secondary; MM Barrels 410 41 as
Estimated Tertiary, MM Barrels 281 ﬂ 26 26




WATER-CO. |
EAST VACUUM GRAYBURG - SAN ANDRES UNIT

EXHIRIT NO. ﬂ
INJECTION WELL SCHEMATIC

15

LEA COUNTY, NEW MEXICO

TOP OF CEMENT

© ANNLUS PRESSURE r. y PRESSURE CONTROL TYPE _ Electronic
GAUGE o ® ' Preggure Rate Controller
- , § «— BRADENHEAD MONITCR
NONNNNONNNNNN N NN N NNYN N NN \\ NN NN
REDBEDS :
200-300" -~ 8-53/8" =~ o.n. o 350"
k(‘r_“"NTED with  Reqld. sxs, ¢ F1h
RUSTLER 40P OF CEMENT —Circulated
14 50"
SALADO
= t
1650-1850
YATES
® 2600-3000'
| ] Us FLUID Inhibited Brine
QUEEN.
3700-4000"
— # 2-3/8" or Above top
: 2-7/8" * 0.D. TUBING e _ Perf.
LINING _Plastlc Coated (TK-69) Tubescope
GRAYBURG
- ]
4100-4300' | | |
PACKER o less than 100' above top perf
Type Nickel Plated Baker Loc St L/H on/off Tool
SAN ANDRES
- v
4350-4700' - o = Jop  4350'
: ©
|O SAN ANDRES
e PERFORATED INTERVALS
. 0o o
® = sotrom _*4800'
. PBTD > ////// 4-1/2" 5-1/2" 4800 '
| /S L2 or 5-12Y o o2
t t
To __4800' & CEMENTED witH R€ad x5, ET’)
Circulated



EXHIBIT NO. 16

WATER INJECTION TO VOIDAGE RATIO

'EAST VACUUM 'GRAYBURG-SAN ANDRES UNIT

*This ratio is calculated by the Equation

Where:

wi
Wp
Qo

£

.

MONTH/YEAR ; RATIO*
- 1980
March ©.0345
April .0370
May 1602
June «2458
July 2757
August +3452
September «3903
October «3956
November 2591
December .1854
1981
January 7736
February 1.0624
March 1.2249%
April ,9311
. May 9919
June 1.2446
July 1.4941
August 1,5850

Vi

Qo (Bo+(Rp—Ra)

Water injection rate
Water production rate
011 production rate

Rp = Produced Gas o1l Ratio
Solution Gas 0il Ratio
Gag Formation Volume Factor
01l Formation Vaolume PFactor

Rs
Bg

g

("1000)Bg)+Wp




YEAR

1982
1983
1984
1985
5986
1987
1988
1989
1990
1991

1922

1993

1994

1995
1996

1997 .

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

—2

EXHIBIT NO. 17

0., PRODUCTION AND INJECTION SCHEDULE

EAST VACUUM GRAYBURG-SAN ANDRES UNIT

?

PRODUCED AND RE-INJECTED CO2

TOTAL €O, INJECTED
MCFPD  MMCFPY MCFPD
0 0

. .0 0
40,000 14,610 720
40,000 14,610 | ;1,050
40,000 14,610 L 2,200
140,000 14,610 | (N7 5,400
40,000 14,610 | 'i'{ 10,800
40,000 14,610 1,V 13,000
40,000 14,610 \® 13,400
40,000 14,610 | 14,000
40,000 14,610 ~Vﬁxfif/14;soo
40,000 14,610 | Y 15,200
40,000 14,610 \V# 16,700
40,000 14,610 ¢ 18,100
40,000 14,610 20,000
40,000 14,610 21,300
40,000 14,610 23,000
40,000 14,610 24,000
40,000 14,610 25,600
- 40,000 14,610 26,000
40,000 14,610 27,000
0 0 26,000
15,000
7,500
74" 27000

o ’
Cot 1000
277,590 %
0
&yb VK” "
A
Ve

MMCFPY

260
380
800
1,970
3,950
4,750
4,890
73110
5,300
5,550
6,100 .
6,610
7,310°
7,780
8,400
8,770
9,130
9,500
9,860
9,500
5,479
2,740
1,424
) 732
365

126,660

Gl o e et sl i B
Ly g o R B R "




EXHIBIT NO. 18

RAILROAD COMMISSION OF TEXAS
OIL AND GAS DIVISION

OIL AND GAS DOCKET ‘ ‘ IN RE: CONSERVATION AND
NO. 3-75,828 . PREVENTION OF WASTE OF
. : CRUDE PETROLEUM AND
NATURAL GAS IN THE STATE
"OF TEXAS

APPLICATION OF GULF OIL CORPORATION FOR A CERTIFICATION AS
APPROVED QUALIFIED TERTIARY OIL RECOVERY PROJECT UNDER THE CRUDE
OIL WINDFALL PROFITS TAX FOR THE KURTEN (WOODBINE) FIELD,
BRAZOS COUNTY, TEXAS

OPINION'AND ORDER

This 1is Gulf 0il Corporation s application for, certlficatxon
of the Kurten (Woodbine) Field enhanced recovery unit as a quali-
fied tertiary oil recovery preject under the Crude 0il Windfal}
Profits Tax (26 U.S.C. 4993). The Railroad Commission of Texas has |

" been designated by Governor William Clements, Jr. as the proper

agency to make thase certifications.

The Kurten (Woodbine) 'Field was dJdiscovered in 1976 and de-
veloped with 131 wells on 160 acre units. The Woodbine is en-
countered at approximately 8100 feet. The pilot Jones Enhanced

.Recovery Unit proposed by Gulf contains 672 acres and has four
existing producing wells. Gulf proposes to drill four new in-
jection wells and one new producing well, number 6, on this unit.
(Tr 15) The development pattern will be an assymetrical forty acre
five—spot pattern. Gulf will drill its number 5 well to the Wilcox
at. 4000 feet as a water supply well.

The estimated primary production from this unit is one million
barrels of 0il or 1l percent of the oil in place. (Tr 14 and 7Tr
29). Gulf investigated waterflooding (Tr 19-22) as well as several
methods of tertiary recovery for this field (Tr 14). Since the
permeability of this Woodbine reservoir was low, 2 millidarcies,
(Tr 25) the only feasible method of recovery was the CO> miscible
displacement method. Tests show that mxscxbxltty could be obtained
at a pressure of between 3000 and 3500 psx. It is estimated that
this miscible displacement method will increase ultimate recovery
by 1.2 million barrels of oil cver the period from SPptember, 1981
through September, 1986,

The Gulf plan calls for all new wells to be drilled and com-
pleted by April, . 1981, At that point Gulf will repressure the
reservoir by injectxng approximately 400 barrels of water per day
in each injection well for three months (Tr 16). In July, 1981, 40
tons per day per well of CO; will be injected for about nine
months. Thereafter, Gulf will inject alternate slugs of CO and

'Ihater for three month periods until about 1986. ‘




1,

2,

The result of tbls'proéosed tertiary oil recovery project will
be to increase recovery from this field from 1 to 2.2 million bar-
. rels of oil. This is a 120 percent increase in ultimate recovery.

FINDINGS OF FACT

‘ Based on the record evidence, the Commission makes - the
following findings of fact::

The Kurten (WOodblne) Field is located in Brazos County,
Texas; ‘

The Gulf Jones Enhanced Recovery Unit in the  Kurten
(Woodbine) Field consists of 672 acres;

The Gulf unit is 4in the later stages of primary

depletion;

"Gulf plans to go directly from primary to tertiary oil

recovery because:
(a) Secondary recovery by gas injection would eliminate

CO, miscible flooding due to large remaining gas
saturations which would cause CO, channelling and

reduce sweep efficiency;

"(b) Comparisons with othex Woodbine waterflood projects

located near the Kurten (Woodbine) Field indicate
waterflood recovery would be low;

- {e) Waterflooding is not a necessary prerequlslte for

COp miscible flooding;
{d) Tertiary recovery: progpcts gererally have a hlgher
probabllxty for success if lnltxated early in a

reservoir's llfe, »
(e) Tertiary recovery would be reduced by a lengthy

waterflood program;

The tertiary oil recovery metliod Gulf plans to use in the

- Kurten (Woodbine) Field is 'a CO» miscible displacement

method;

The CO; miscible displacement method 1is a recognized
tertiary oil recovery method described in Section
212.78(c) of the Department of Energy Regulations in
effect on June 1, 1979; |

The estimated primary production from the Gulf unit is
one million barrels of oil or 11l percent of the o0il in

place;

The estimated total oroductlon after the tertiary oil
recovery project is 2.2 million barrels of oil or 25

percent of the oil in place;




- 10,

1.

12.

13.

14.

3.
4.

The increase in recovery is estimated to be 1.2 million
barrels or 120 percent of primary recovery. This is more
than an insignificant amount of o0il recovery; ~

The Gulf plan calls for the drilling of four new in-
jection wells, one new producing well and one new water

supply well.
In April, 1981, Gulf will inject approximately 400 bYbar~
rels of water per day into each injection well for

approximately three months to repressure the reservoir to
a miscible pressure of between 3000 znd 3500 psi.

After the reservoir 1is repressured -(July,. 1981), Gulf

. will inject 40 tons of CO2 per day per injection well

for nine months. Thercafter, Gulf will alternate three
month injections of CO; and water until 1986;

The project beginning date will be after Hay, 1979;

The Railroad Commissidn of Texas has been duly designated

by the Governor of  Texas as the jurisdictional agency
szuthorized under state law to qualify tertiary recovery

Srojects for purposes of the Crude Oil windfall Profits
Tax of 1980. ' ' |

CONCLUSIONS OF LAW

The project provosed by,Gulffinvolves a miscible fluid.

displacement process, which is one of the tertiary oil
recovery methods described in Section 212.78(c) of the
Enexrqgy Regulations of the D.O.E. in effect on 6~1-79. :

~

The project proposed by Gulf will result in a more than
insignificant amount of additional oil recovery from the

‘Jones Enhanced Recovery linit.

The project prépoéed by Gulf will beqin after May, 1979.

The‘project proposea by Gulf will affect all of the 672

acre unit and such unit is adequately delineated.

The Raflroad Commission of Texas has been: designated as
the appropriate agency to certify qualified tertiary oil
recovery. projects pursuant to section 4993(d)(5)(A)(i) of

the Internal Revenue Code.

The project meets, and the Commission approves the pro-
ject as meeting, the requirements of subparagraphs (A)
(B) and (C) of Section 4993 (C)(2) of the Code. :




Lae . WACALL NV D=t Db
0'..- -
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IT IS THEREFORE ORDERED BY THE VRAILROAD COMMISSION OF TEXAS
THAT the CO; miscible gas displacement by Gulf in its Jones
Enhanced Recovery Unit in the Rurten (Hoodbine) Field is hereby
certified as a qualified tertiary oil recovery project under
Section 4993 of the Internal Revenue Code. -

Done this th.e;’_-g__ day of membe/r , 19 80,

SION OF TEXAS

| COMMISS IONER
ATTBST. IS - e
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EXHIBIT NO. 19
® | WINDFALL PROFIT TAX ACT OF 1980
Y TERTIARY RECOVERY PROJECT CERTIFICATION
Field Vacuum
Lease East Vacuum Grayburg San Andres Unit
Reservoir Grayburg San Andres

Name and address of the operator.

Employer LD. Number

Phillips Petroleum Company
P. 0. Box 1967
Houston, TX 77001

Name and telephone number of a person
tc whom questions may be directed
regarding this certification.

Name

HRE Coo-oooo




- EXHIBIT NO. 19

*A. The tertiary method as defined in 10 CFR
‘:rt 212.78(c) of the Energy Regulations to

Miscible Fluid Uisplacement by co,

employed in the project. If the project
s,

26,000,000 Barrels

employs a method not defined in 212.78,

& description of the method is provided.
A. Thea

(a,b,e,

Estimate of the amount of additional oil
‘that will be recovered as a result of the
& ln-situ eombtst fon projects:

1) Type of method used.

terthry project.
The applicable box is marked.

[J wet
(O pry

licable section is completed below:
2) The type(s) of additive(s) used

For example: any agent used to

increase mobility or sweep efficiency, '

such as foam, surfactants, ete.

P‘\

Cyclic steam and steam drive projects.
1) The recovery mechanism used.

D Cyclic steam
[J steam drive
[J Both cyelic steam and steam drive.

2) The type(s) of additive(s) used.
For example: any sgent used to
increase mobility of sweep efficiency,
such as foam, surfactants, ete.

e Micmmulsxon and alkaline flcoding
projects
1) Water supply

Source of the supply
For example: ground water, lake,
municipal water, etc.

Salinity.

Parts per million of total ppm tds
dissolved solids.
Type of agent used.
o Quantity of agent used. Barrels
. “Size of the slug used. Pore volume -

Concentration used.

Parts per million




s I

®.

EXHIBIT NO. 19

e (Continued) Microemulsion cr ulkaline
flooding projects. .
3) Surfactant or alkaline slug

Type of slug used
The applicable box is marked.

[ surtactant
O Axsline

Typels) of chemical agent(s)
used,

Concentration used,

Size of the slug used,

-

Pore volume

" Estimate of the quantity of each
chemical that will be injected during
the project life. Pounds

Chemical

Quantity

: @ 4 Mobility buffer

Type of polymer used,

Estimate of the quantity of polymer
to be used during the project life.

Pounds

- d. Miscible fluid and immiscible non-
hydrocarbon gas projects

1) Type of agent used.

Carbon Dioxide

2) Level of miscibility expected to be
achieved,

[[] partial
Complete

3) If complete miscibility is not expected,
explanation. :

4) Size of the slug used.
13 1% PV slug per year for 5 to

vyears. Total =

102 to 40X

Pore valume

. 8) Estimate of the quantity of injected
fluid to be used during the project life,
Use appropriate units.

277,590 MMSCF

ST ':"\""éi'i!"t”‘*i;'i' Ty i
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EXHIBIT NO. 19

2A. (Continued)

.d. (Continued) Miscible fuild and Immiseible
non-hydrocarbon gas projects. . , t

8) Typels) of drive fluid(s) used. - WVater

-

. Polymer project.

1) The salinity of the watar supply. o | pom tds
:‘l’i.“ per million of total dissolved
ds,

2) The preflush used, (if any). D‘_‘Ya - gnswer 3.
| ] No - skip to 4.

3) Type of preflush agent used.

-

4) Type of polymer used.

S)V Estimate of the quantity of polymer :
to be used over the life of the project. Pounds -

e information on the reservoir and crude

oil characteristics that are present in the

. portion of the reservoir that will be affected

7 by the tertiary enhanced recovery method
is provided below. ,

ea. Oil gravity
Report to the nearest whole degree.

b. Original and present oil saturation R Original Present
This is the estimated portion of the pore
value in the project area occupied by
crude ofl; give in percent,

Original and present water saturation
percent :

Original and present gas saturation

 percent, 0% ‘ 107
Oil in place

1) Estimated ociginal oil in place (STB)

2) Estimated present ofl in place  (STH)

Ol type o ~[¥] Paraffinic
Mark the applieablc box - [[J Nephtenie

35 ®ap

84.72 56.00%

15.32 34%

260,000 Thousands of barrels
195,856 Thousands of barrels

O T EalL TS g e
Gk s idele g oy 3 g
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l EXHIBIT NO. 19

, ;B. | lContinued) )
g. Oil viscosity at reservoir temperature
_ _ 0.8 Centipoise
h. Reservoir Lithology
Mark the applicsble box [ sandstone
] Carbonate
[7] other
(Specify)
i. Depth of the reservoir to the bottom of the
perforations, or in the case of an open hole,
to the bottom of the producing formation and
measured along the well bore (as distinct from
vertical depth). Note: measurement along the
well bore is consistent with ERA publlshed
marginal well rule, <050 Feet
J. Average reservoir thickness
1) Gross above oil-water-contact at -700" 300 Feet
2) Net pe S
. Py ) 108 Feet
k. Aversge reservoir porosity
A 11.7 _ Percent
L Reservoir temperature : , '
101 Degrees Fahrenheit
m. Present reservoir pressure ,
561 Pounds per square inch
n. Permeability
1) Range to air 12.2 Millidarcies
2) Variation -
Use Lorenz Coefficient 0.4  Lorenz Coefficient
o. Gascap at present | [] Yes - Answer p.
[] No-Skip g
p. Gas cap is primeary or secondary
Mark the applicable box [J primary




F?(Contimcd)

such as fractures, permeability, barriers,
directional permeability, hydrogen sulfide,
ete., which may a!fect the tertiary .

project.

Q. Active water drive.
. [33 Yes  weak
0 xo
r. Reservoir Wettability | . -
Mark the applicable box. [ oil wet /_X/ Intermediate
[] Water wet
8. Degree of the dip. '
The applicable box is marked. E]o-5°  [J1e-25°
Ce1s° [ 25° s
t. Current average salinity of the T
- produced water in the project area, 250,000 ppm tds
Parts per million of total dissolved soiids.
W Rock proserty.
The applicable box is marked. [K] Consolidated
. : [0 Uneconsolidated
'.v. Clay Characteristics
1) Type(s) of clay(s)
2) Weight percent Percent
w. Other reservoir or crude oil characteristics o
Small amount of hydrogen sulfide

present.




EXHIBIT NO. 19

3. formation to identify the property is State
‘ rovided below. This includes state, ecunty(ies), _New Meyico

field, reservoir, 1.D. number, if available County
and legal description of the property affected Lea
by the project. ,
Also, if different than the property jdentified Field
above, delineate the pertion of the Vacuum
property (the project area) that is expected
to yield the increase in ultimate recovery. Reservoir Identification Number

Attach maps as necessary. LEASE: The project area will be the portion of the East Vacuum
Grayburg San Andres Unit described as follows: In T-17S-R-35E, all of Sections 27,28,29,32
and 33 plus zll of Section 26 except the SW/4 of SW/4, sll of Section 34 except the and
W/2 of Section 26 except the SW/4 of SW/4, all of Section 34 except the S/2 and W/2 of the
SW/4, the N/2 of NW/4 of Section 35 and the W/2 and N/2 of SW/4 of Section 31. Also in
T-18S-R-35E the N/2 and the NW/4 of SW/4 of Sec. an e o an e °
‘the NE/4 of Sec. 04.

4. Estimated dates for the planned project
time schedule are provided below, Fromn Month and Year  To Month and Year

a. Injection of preflush

02/81* 12/1988 to 12/2002

'b. Injection of tertiary fluid
5. Explanation of the number and frequency : , o . N
injections to be made and the expected 1~6 month injection of CO, per injection
ation of the project. well per year for 5 to 19°years for in-

jection of 0.1 to 0.4 Pore Volumes of‘COz.

§. If the project involves a single injection,

estimation of the time that the tertiary [X] Not applicable
process is expected to affect th

reservoir, o . [0 Until ¢epletion
' Other - give year process.is expected
to stop affecting the reservoir and
expected year of reservoir depletion.

7. [Estimated reserve data for the project

°  area is included below. 4
& Year of first production. DRENO
b. Yesar of initiation of tertiary
operation. EJE@E&]EI
e. Total reserves without the project. _
Do not use decimals. - : ‘ 110,201 Thousands of barrels
d. Total reserves with the project.

Do not use decimals 7 . 136,201 Thousands of barrels i

*Overinjection of voidage to achieve miscibility pressure started in February, 1981.




EXHIBIT NO. 19

production history and estimate of
future production from the project area.
(Use attachments as required.)

SEE ATTACHED PAGE 10

Crude &
Condensate

|||]’I|||§

;

A. Number of existing ...
a. Producing Wells

Wells which are temporarily out of
production for maintenance or other
reasons are ineluded -

189

b. Injection Wells
Wells which are temporarily out of
production for maintenancz or other
reasons are included. :

wv

4

:‘hutdﬂ Wells

Wells counted in 9A.a and b are
excluded.

B. Planned total number of:
a. Production wells

b. Injection wells

A. Projected future income (thousands
of dollars)

B. Projected future expenses (thousands
of dollars)

$21 500

The foregoing projection of future income
is based on crude and gas prices

currently in effect in the field,

‘The future expenses are based on
uninflated estimates,




EXHIBIT NO. 19

s &8 a duly registered or certified engineer, engaged in the -
ties normally assigned to a petroleum engineer, do hereby certify that the project :
~ described in the atuched certificatiom

1) hvolves the dpplicgtion (in accordance with sound engineering principles) of one or

more tertiary recovery methods which can reascnably be expected to result fn -

more than an insignificant incresse in the amount ‘of erude ofl which will ultimately
be recovered;

that the "oroject beginmng date” as defined fn secuon 4993(d)(2) of the "Crude Ofl
Windfall Profit Tax Act of 1980" is after May, 1979; and

~ that thé portion ot the property to be affected by the project is adequately«
delinested.

Under penalties of perjury, I declare that to the best of my knowledge and bellef, the
gormation contained in the attached certification is true, correct and complete.

Signed this _____ day of , 1980 and posted by United States mail to
the District Director of the Internal Revenue Service Center at e :, on this
day of s 1980, ‘ ‘




EXHIBIT NO. 19

EAST VACUUM GRAYBURG SAN ANDRES UNIT 002 FLOOD PROJECT AREA

YEAR

HISTORY
1979
1980

FORECAST

1981
1982
11983
11984
1985
1986
1987
- 1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

PRODUCTION HISTORY AND FORECAST

OIL PRODUCTION

(BBLS.)

GAS PRODUCTION

(MCF)

:ﬁs&ﬁi““g“‘é&i”l’&i Sidin

1,488,608
1,954,744

2,300,622
2,369,033
3,561,168
6,096,658
5,761,890
5,469,470
4,840,988
4,432,747
3,422,618
2,636,446
2,360,900
2,368,003
2,485,993
2,780,435
2,435,524
1,859,520
1,696,330
1,473,110
1,394,090

1,014,265

903,271
851,244
1,014,000
806,000
707, 000
546,000
442,000

338,000’

410 -

2,175.843
2, 530 944

2,400,000
1,864,423
1,752,095
1,347,803
1, 273 378
1,207,872
1,068,550
978,026
755,202
581,771
520,795 -
522, 088
547, 813
612,414
536,384
409,539
373,545
324,363
306,921
223,313
198,858
187,383
223,080
177,320
154, 440
120, 120
97,240
74,360
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For Lt‘gi:h‘llf:‘;‘ History ui Ak, soc po HGY
An-Act to impose a windfall profit tax on domestic ¢rude oil, and for other pur-
poses

Be it enacted by the Senate and House o Representatives of the c
] T

RT TITLE; AMENDMENT OF 1951 CODE;

(8) 'SHORT TirLr.—This Act may be cited as the

(b) AISENDMENT QF71992 * A ,
providéd;’\ai,h_‘e_ne\iér in this Act an amendment.or repeal is expresse
ms. of tion ‘or other

 Profit Tax Act of 1980, T L
[ ¢ OF 1954 Cope.—Except as, otherwise expressly

provision, the reference shall be considered to.b ]

other provision of the Intérnal Revenue Code of 1954.
(c) TaBLE OF CONTENTS.—

Sec. 1. Short title; amendment of

TITLE 1—WINDFALL PROFIT T

1954 Code; table of contents.

AX ON DOMESTIC CRUDE OIL
Sec. 101. Windfall profit tax. .
Sec. 102. Altocation of net revenues from windfall p
Sec. 103, Study of effects of decontrol of oil prices an

RGY CONSERVATION AND PROD

rofit- tax to certain uses.
4 of windfall profit tax.

TITLE H—ENE UCTION INCENTIVES
PakT I-—RESIDENTIAL ENERGY CreniT

Sec, 201. General provisions relating to credit.

Sec, 202. Rencwable energy source expenditures
Sec. 203. Provisions to prevent double benefits.

PakT lI—BUSINESS ENEROY INVESTMENT CREDITS
Sec. 221. Changes in amount and period of upplication of energy percentage.
Sec. 222, Changed in‘energy property item doscriptions. )
Sec. 223, Other changes with respect to the investment credit for investment
energy property.’ .
AvcoHolL Fusts

Part HI--ProvucnioN oF Fugt Fros NONCONVENTIONAL SOUKCES;

Sec. 231. Producti... tax credit.
Sec. 232. Alcohol fucls.

Part IV—ENEROY-RELATED Usgs 0!

241, Solid waste disposal facilities.
242, Qualified hydroelectric generaling facilities.

Sec.

Bec.

Sec, 243. Rencwable energy. property.

Sce, 241 Cerlair obligations must be {n regiatered form and not guaranteed or sub-
sidized under AD eneTgy. program-

PART V~TERTIARY INIFCTANTS

7 Tax Exzmpr BonNoe

ude Ot
n Congress assemb d, , Crude Qlrotis
TABLE OF CON- Tax Act of 198

f 1980

N1S.
uCrude Oil Windfall 26 USC 1 note

26 USC 1 el seq

o miA T




LR RYY

TITLE II—-LOW-INCOME ENERGY ASSISTANCE

Sec. 3335 ghon title.
. 302." Staterent of i : S
ss: gg:‘s !l‘)leﬁhil;pt:\s? findings and purpose.
. Home energy grants authorizad.
Sec. 305. Eligible hous ﬁrl
Sec. 306. A,]lol'ment‘:be olds.

g

310." Payments.
Sec. 311. Withhold;
oo 3t ithholding.

3

Criminal penalties.
inistration.
TITLE l\{~—MlSCELLA NPTOL’S PROVISIONS
Sec. 48&. Repéal ol‘c?rryover basis.
. Dlsa;gprqvq. of Presidential actions adjusti il i
ssgcc. :32. Qualified liquidations of L{FO ilx(x’cgnf)lrl;i‘mg oil imports.
L . Exemption of certain interest income from tax.

TITLE I—WINDFALL PROFIT TAX (
FALL T TAX ON
DOMESTIC CRUDE OIL

SEC. 108 WINDFALL' PROFIT TAX.
(@) IN GeNERAL —

(1) AMENDMENT OF SUBTITLE p.-~Subtitle D (rélétibg to miscel-

laneous excise taxes) i ; i ‘ '
olowing reise chapfe)ztlf amended by adding at the end thereof the

g

“CHAPTER 45—WINDFALL PROF
~WI IT TAX
DOMESTIC CRUDE OIL AX ON

"Suscuartex A. Impositi

" . on a

;.guscrurrsx B thep‘z)ri&s Ol_n(;i”fmwun! of tax.
UBCHAPTER C. Misceltanoous provisions.

‘Subchapter A—Imposition and Amount of Tax

“Sec. 4986. Imposition \

See 4987, Amount of tax. |

“Sec. 4988. Windfall profit; renioval price

“Sec. 4989 Adjusted bace price. '

Sec. 4999. Phaseout of tax.
I{SC 4986. “SEC. 4986. IMPOSITION OF TAX.

4 ; B -
(@) IMPOSITION 0F TAX.—A ise tax i :

dfall LaflION OF TaX.—An ‘excise tax is hereby i

;ﬁndfalel ag}r;o&tﬂ-%r\a taxable crude oil removed rf%nlgnt%oesedrgg_the
“b) Tax PAI?E?Y%’WH“I T -

) : RODUCER.—The tax i i i
be paid by the producer of the crude otiqx mposed by this section shall

USC 4987. “SEC. 4387. AMOUNT OF TAX. |

“(a) IN GENERAL.—The amount of tax ; :

- ount of tax imposed i  wi

;gcpgt&tgeg?{hba;rcl of taxable crude oi‘?O shaltl’yb?ctt}:gné{gpsl?c‘gglh

ronteee 2L the windfall profit on such barrel, . . °
_)PéJVCAl:LE PeRCENTAGE, ~-For purpose

[
ERAL RULE POR TIERS | y
Al oy pre e =S LAND 2,= [

UL ng SEoo. apr. o

Apt. 2 NTSY 77 P S PO VIR

STHEE Zunncmrermiensersererassessssssmssetniens e 60
(2) INDEPENDENT PRODUCER 0IL.—The a{)pl_lcable_ percentage
for independent producer oil which is tier oil or tier 2 oil tS':
L T b I SO N OO PP R PR R U ;g
BTIEE Zurorrcorsssiranasssinssissssantsssiasbosuessnsaosmnsrasinsttirens sbsesessinenpannanisnsesaccs tenivninee .
“(3) Tixr 3 o1..—The applicable percentage for tier 3 oil is 30

recut. N
“(cp)e FRACTIONAL PART OF BARREL.—In the case of a fraction of a
barrel, the tax imposed by section 4986 shall be the sam¢ fraction of

the amount of such tax imposed on the whole barrel.

“SEC. 4988, WINDFALL PROFIT; REMOVAL PRICE. 26 U
“(a) GeNERAL RuLE.—For purposes of this chapter, the term ‘wind.

fall profit’ means the excess of the removal price of the barre! of

crude oil over the sum of— ,

“(1) the adjusted base price of such barrel, and 5

2) the amount of the severance tax adjustment with respect
to such barrel provided by section 4996(c).

“(b) NET INCOME LiMITATION ON WINDFALL PROFIT.— = | )

‘(1) In ceNzRAL.—The windfall profit onany barrel of crude 2il.

shall not exceed 90 percent of the net income attributable to such
" barrel. .

(2) DETERMINATION OF NET INCOME.—For purposes of para-
graph (1), the net income attributable to a barrel shall be
determined by dividing—

“(A) the taxable income from the property for the taxable
year attributable to taxable crude oil, by )

“(B) the number of barrels of taxable crude oil from such
property taken into account for such taxable year. .

“(3) TAXABLE INCOME PROM THE PROPERTY.—For purposes of

aragraph (2)— S : .

P g'r"&) IN GENERAL.—Except as otherwise provided in this
paragraph, the taxable income from the property shall be
determined under section 613(a). '

“(B) CERTAIN DEDUCTIONS NOT ALLOWED.—No deduction
shall be allowed for—
o “()depletion, - ) :
““Gi) the tax imposed by section 4986, o
“(iii) section 263(c) costs, or =

“{iv) qualified textiary injectant expenses to which an

- election under subparagraph (E) applies.

C) TAXABLE INCOME REDUCED BY COST DEPLETION.—Tax-
able income shall be reduced by the cost depletion which
would have been allowable for the taxable year with respect
to the property if— ;

“(i) all—
“(1) section 263(c) cosls, and )
“(I) qualified tertiary injectant expenses to
which an election under subparagraph (E) applies,
incurred by the taxpayer had been capitalized and taken
intoaccount in co\mputlniegat depletion, and

C eiq. -
“(1i) cost dopletion had beon.used by the taxpayer with

oparty.for
oy Sl
(ol

Ligsuch p
B ~,»;' l')




Apt. o

Apr, - e, .

deducted as expenses for burposes of this title (other than
this paragraph). Sych, term shall not inclyde costs incurred
indrillinga nonproductive well, , L

“(E) ELECTION 70 CAPITALIZE QUALIF{ED TERTIARY N,
TANT EXPENSES. —

NING BEGU pRe: —If the manufacture o
“4) NING BEGUN ON- PREMISES, ! {
congte)m?::lof crude oil into refined products begins before suc
oil is removed froin the premises—

; “(A) such oil shall uitre%f:igq’g‘s;_gr;oved on the day suc
JEC- 20 onversion begitis, , T
T m?.?g,rfﬁzu::rs;::]npr& shall be the constructive sales prlf
() In GENERAL—Any taxpayer may elect, with re. for urpos’es‘bfdeterminihk gT0ss income from the proper
spect to any Droperty; to capitalize qualified tertiary , uondgrsectio'n‘ﬁm-
injectant expenses for purposes of this paragraph, Any - T ,
such slection shall apply to all qualified teriia
tant expenses allocab)

raph. An : “(5) MEANING oF TEKMS.~The terms ‘premiscs” and ‘refined
tiary injec- ‘ i

e to the propert for which the
election is madp, and

' have the same meaning as when used for p ot gy
] gzggl}lncmtin?na; egrtcss income from the property under section 613,
may be revok only with the . , ; £ ’
consent of th’c‘Secre‘t‘a,ry. Any such election shall be *SEC. 19589. ADJUSTED BASE PRICE. { this chapter
made at such time ang in such manner as the Secretary “(2) ApJustep Base Price Derinep.—For purpqsesfo : }:lsbqrr‘; Lot
- shall by regulations prescribe, - - the term ‘adjusted base price’ means the base price for the b:
“(i)) QuaLIFtED TERTIARY INJECTANT EXPENSES.—~The crude oil plus an amount equal to— -
term ‘qualified tertiary injectant expenses’ means any “(1) such base price, multiplied by . in which
Post, p. 250, expense allowable as 5 deduction under Section 193, “(2) the inflation adjustment for the calendar quarter in
“(4) SPeCIAL RULE FOR APPLYING PARAGRAPH (3X¢) 10 CERTAIN the crudeoil is removed from the premises. shall be
TRANSFERS OF PROVEN OIL 0 Gag PROPERTIES,— The amount. determinied under- the preceding sentence chall
“A) In CENERAL.—In the case of any Proven oil or gag , rounded to the nearest cent.
Property transfer which (but for this suk; aragraph), would “(b) INFLATION ADIUSTMENT.— L . he inflation
result in an increase in the amount etermined under M) In GENERAL.—For purposes of subsection (a), t,‘e,’ga o by
paragraph (3xC) with respect to the transferee, paragraph " adjustinent for any calendar quarter is the percentag
(BXC) shal) ¢ applied with respect to ,the:transf({fe)ef‘ y - which— : tor foi tha s ational
taking into-atcount only those amounts which would have “(A) the implicit price deflator for the grotss ne\-‘ceeds
been allowable with respect to the transferor under para- product for the second preceding calendar quarter, e:
graph (3XC) ang t Use costs incurred during periods after
such transfer.
. "“(B) Proven o

“(B) such deflator for the cal
: ' BR A F 1079,
po OR GAS PROPERTY TRANSFER.
¢S of subparagy. bk

endar quarter ending June 30,
o s aph (A), the term ‘prover oil ‘or gas
Property: transfey’

: i 1L.—The adjusted
“ ‘ NAL ADJUSTMENT FOR TIER 3 OL. ~The adjuste
. J basfezgrﬁgorlo??ier 8 oil shall be determined by s’:lblsfggﬁ':“g,g;&ﬁf
(oS any transfer (including tha sub- implicit price deflator referred to in P08 26 the LA ower whore
leasing of 4 Jease of the creation of a Production payment equal to such deflator multiplied by 1.005 tot er;) b ning" after
which gives the transferee an_economie interest in the “q als” the ‘number of . calen ar quagte:s ',og\l\:‘hich‘g(he oil
proper‘ty})1 after 1978 of an intergst {inclucing an interesting ‘ September r1979?}2\4 befmjgge calendar quarter in
, artnership or tryst) in any.proven oil or ga ) is removed from epremises.
26 USC 6134, S Evithhi theﬁneaning of sectioﬁy ?)‘13A(¢)(9)(A)). g s; pr pelfty 's‘r‘f:?) FIRST REVISION OF PRICE DEFLATOR USED.—For purposes of
'(5) SreciaL RULE WHERE THERE, 15 PRODUCTION PAYMENT,—For
Purposes ofparagraph (@), if any p ion o able crudeé s,
rémoved from the p, 8/

aragraphs (1) and (2), the first revision of the price deflator shall
able crude'6i) be used.

“(c) Base Prick For Tier 1 Oir.—For purposes of this chapter, thg

S base price for tier 1 oil is— N olied to such oil

¢ duct jrom the property of bot t “(1).the_ceiling price which would have app

olding siich producti - pay ent and merty of both Igiperson ur‘\d(elex)?'th Ma'r'chgl 19 energy regulations if it had been produced
interest fropm - which such and sold in May 1979 as upper

“(©) ReMovay Price,

uction Payment was createq,
—For purposes of this chapter—
Q) IN GENERAL —

tier oil, reduced by
this s Boae pents. 'R 3 O1L.—For purposes of
~ Except as otherwige Provided in this subsec- (d) Base Pricks ror Tisr 2 O1t AND TiER :
tion, the term ‘removal Price’ means the amount for which the " this chapter—
barrel is soid. ,
o “12) SavLks BETWEEN

RELATED PERSONS.—In ‘th
between, JTelated pers ithi meay

_"(1) GENERAL RULE.—Except a3 provided in paragraph (2), the

¥ ] A ier 3 oil shall be prices determined
base prices for tier 2 oil and tier 3 0il shal 1 " revnala.
Sons _(within - the mean of section pursug;\mvto the method pr e'scrlbe}? ﬂyb:ehgeg?nrgéag“?‘;iﬁﬁg'
1t 3 X X )).l the ,{em?m price shall not be Jesg an the con. ﬁ?";s- Any c’;’fghgﬂ f)? 2;";5‘;?53 Zuzmy and field, o base price
structive sales prica I purpos rming With respe , o AL 1w av
romcthe proper?y u,?d& sg’ct‘}ﬁffgf;f éetermmmg gross _incgme which a;fg:oximut.es the price at which such oil would have sold
- “®on REMOVED FROM PREMISES BEFORE SALE.~If crude ofl s i Decerber 1979 if—
removed from the premises before it is sold, the removal price
shall be the constructive sq i

L uctive sales price for purposes
870ss incorze from the Property under section 613,
Q¢ eya--

{A) all domestic crude oil were uncontrolled and
of determining

"(B) the average removal price for all domestic crude oil
tother than Sadlerochit oil) were—

o




USC 4940,
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“(i) 318.20 a barrel for purposes of determining base
prices for tier 2 oil, and . . :

(i) $16.55 a barrel for purposes of determining base

prices for tier 3 oil. , B ) ;
“(2) INTERIM RULE.—For months beginning before Octeber 1980
(or such earlier date as‘may.be provided in regulations taking
effect before such earlier daté), the base prices for tier 2 oil and
tier 3 oil, respeéctively, shall be the product of— -

_“{AXi) the highest posted price for December 31, 1979, for
uncontrolled erude oil of the same grade, quality, and field,
or - »

“(ii) if there is no posted price described in clause {i), the
highest posted price for such date for uncontrolled crude oil
at the nearest domestic ficld for which prices for oil of the
iamc grade and quality woere pusted for such date, multiplied

y

“(B) a fraction the denominator of which is $35, and the
numerator of which is— ;
“(1) $15.20 for purposes of determining base prices for
tier 2 oil, and ,
“ti) $16.55 for pu rposes of determining base prices for
tier 3oil.
For purposes of the Preceding selitence, no price which was
posted after January 14, 1330, -shall be taken into accotint.
“(3) MINIMUN INTERIM BASE PRICE.—The base price determined
under paragraph (2) for tier 2 oil or tier 3 oil shall not be less than
thesumof— . . T .
“(A) the ceiling price which would have applied tosuch oil
under the March 1979 energy regulations if it had been
“produced and sold in May 1979 as upver tier oil, plus
“(BXi) $1 in the case of tier 2 oil, or
“(ii)¥2in the case of tier 3 6il.
“SKEC. 4990, PHASEOL'F OF TAX.

*(a) PHA'S}:our.~Nolwithstanding any other provision of this chap-
ter, the tax imposed by this chapter with: respect to any crude oil
removed from the preniises during any month during the phaseout
period shall not exceed— , o ‘

*{1) the amount of tax which would have been imposed by this
chapter with respect to such crude oil but for this subsection,
multiplied by ,

“(2) the phaseout percentage for such month, : .-

“ RMINATION OF Tax.—Notiithstandin any other provision
of this chapter, nio tax shall be imposed by this ci‘ap’ter with respect to
any crude oil removed from the premises afler the phaseout period.

*(c) DEFINITIONS. —For purposes of this section—
“(1) Prnaseour PERIOD.—The term ‘phasesut period’ means the

33-n'|t<;1mh period beginning with the month following the target
month; ;

of— .
“(A) December 1987, or .

“(B) the first month for which the Secretary publishes an
estimate unider subseiing (g, ] v

Apr. <

In no event shall "the target month be later than D:c;{rgg:i llj:‘.}g
O ome sccnor .~ For each month after 1686,
(1) ESTIMATE BY THE SECRETARY. - e ercepate et
¢ ry shall make an estimate of the agg te
:biﬁdsf;ﬁreg\gmsxeaas of the close of such m°"‘tﬁ“an§'§"h§?§2
" estimate shall be made during the preceding mon and shall be
: fnsade on the basis ‘of the best available data as of the
i u '( te . . i
mf‘.i{‘;:‘gl’st‘;;gg?g;.——lf the Secrelary estimates un;io}: p?;:e }F"::
graph (1) that the aggregate not windfal revene ss of the closs ke
of any month will exceed § :300.000,000, v A
(not later than the last day of the gmggsuch th) publish

notice in the };‘cderal Register that he
rof‘f:%c}:\cmg:r:c:\n: NET WINDFALL ysvaNUs-Dx-:rmi:'p.;rli?‘rrggg
ses of this subsection, the term ‘aggregate net win t. | reve
g(\)xe’ means the amount which the Secretary estimates to ‘
excessg(f;\—) le'grOss revenues fz‘_‘omjihe tax R}I?glx]sefl }% Ssoecggxdz
iring the period beginning on Me » 1980, un
igg?ng%‘;:?ﬁe last%ay of the month for which the estimate is
being made, ovel;_
< p of—: - . A oy
® ‘t'?:)! fﬁ?'reﬁmds of and other adjustments to such tax
iod; plus .
rof‘?i‘il)c};!fgrziecrgase in the income taxes lmposedt;by
cﬁégter 1 resulting from the tax imposed by section
4986.

) ; t be taken into
f subparagraph (A), there shall not be int
ﬁ‘gcrogl;{pgrs‘es t:—evehv.rx)e attributable to an economic interest in
crude oil held by the Uniced States.

“Subchapter B-—-Categories of Oil

il; ies of oil.
“Sec. 4891, Taxadble crude oil; categories o
“See, 4992, lndependenlt pro§uce: _3:].
" ental tertiary oil. . .
ie(: :gg; g:ﬁfm?‘:ions and special rules relating to exemptions.

SRRV 2
“SEC. 4991. TAXABLE CRUDE OlL; CATEGORIES OF OIL.

pE G, arposes i he term
“ «Crupk C. . ~For purposes of this chapter, t .
'ca;fiz,fgifﬁﬁéiigmans all domestic cn_xde oil other than exg'mpt oxlt.
“(b) Exempr O1L.—For purposes of this chapter, the term ‘exemp
o n]eﬁ8§:hy crude oil from a qualified governmental interest or a
qualified charitable interest, '
“(2) any exempt Indian oil,
“(3) any exeémpt :_i.laskandoui,land
“Wa t front-end oil. . , . o
“(e) 'l‘(l‘::)rza{\}(')eniﬁgor purposes of this chapter, the term ‘tier 1 oil
means any taxabié crude oil other than—
(1) tier'2 oii,and ; :
() tier 3 oil. ) .
“ 2 M..—For purposes of this chapter—
(d)"["(lf)kl.\'r):;:xza(:\rtf—'gxcept as provided in paragraph (2).-the
term ‘tic. 7 oil’ means— X . ik
fA it which is {rom a stripper well property w
the\ m:zrr‘?i:; of theé June 1979 energy regg’aho’rls | at@




26 USC 6134

2 USC y42.

. NDEPENDENT ProvUCER AMOUNT.—For purposes of this s
tion—

") any oil from an eco

nomic interest in g National
Petroleum Reserve held by th

e United States,
. (21 Exciesion of CERTAIN 01L.—The term ‘tier
include tier 3 611,

“te} Tikn 3 OiL.—For purposes of this chapter—
“(DIN GENERAL. —The tern; ‘tier 30i) means—
“(AYnewly discovered oil,
“tBiheavy oil, and
“(Crincremental tertiary oil.
2y Newry mscoveren OIL—~The term ‘newly discovered o;f’
has the meaning given 1o such term by the June 1979 energy
regulations.

“3) Heavy o1L —~The term ‘heavy oil' means all erude a1
which is produced from a propert ¥ if crude oil produced ang sold
from such property during—-
(A the Jast month before July 1979 in'w
produced and sold from such property, or

“(B)the taxable period, -

“had a weighted average Bravity of 16 degrees API or lass

{corrected ta 60 degrees Fuhrenhely),
“) INcrEMENTAL TERTIARY 011 —

hich crude oil was

, - "For definition of incremental tertiary oil, vee section 1593,
“SEC, 1592, 1%

= INDEPENBENT PRODUCER 011, _
"(a) GeXyrar RuLe.—For mirposes of this chapter, the term ‘inge-
pendent producer oi)’ means that portion of an independent pro-
ucer's qualified production for the quarter which does not exceed
suchk persen’s independent producer amount for such quartar.
i “) INvEPe.NDENT Pronticen Derined.—For purposes of this see.
ion—
REER GENERAL.—Tho ter

) m ‘independent producer’ means,

with respect to any qQuarter, any person other than a person to

whom subsection (o) of section 6137 0es not apply by reason of

paragraph (2) (relating to certain retailers) or paragraph ()

{relating to certain refinersiof section 613Ad).
“(2) Ruies

( POR APPLYING PARAGRAPHS (2) AND () OF SECTION
613a(d}--For pu rposes of para

_ graph (1), puragraphs P and (Hof
scc(;911’6!3:\(d) shall be applied-- BHap

T MW\ by substituting Quarle?’ for ‘taxable year' cach place
Rappears in such pa ragraphs, and ,
“(B) by substituting ¥1,250,000° for '$5,000,600 in pura-
graphi2) of section DERART

“(e) 1 o0-

(D In GENERAL-—A person's independent producer amount

for any quarter is the prodct of— -
") 1,000 barrels, multiplied by
“(B} the number of davs in such quarter 31 in the case of
the first quarter of 1930).

(21 Probucrion EXCEEDS aMOUNT.—If a person’s qualified.
preduction for any quarter exceeds such’ person’s independent
producer amount for such quarter, the independent producer
amount shall be allocated— ,

"(A)llgehveen tiers 1 and 2 in proportion to such person's
production for such quarter of domestic crude oil in each
such tier, and

Sy
DN ,".T.

2 oil’ does nat

T A -t g

Apt. - T

hy ti is of | -al prices fo

“(B) withi , on the basis of the remova [
suc%?;)):r;g:"; 33%25& crude tgil t‘}? s?‘cg ‘:gi r:;usc:;eg (’l;:‘rg
eginning wi e hig! suc :
“(d) ngthngg%!}gﬁu%rﬂx ol:‘gom DertNeD.—For purpeses of th\x
torcs ‘ independent producer’s qualified pre

k h L.—An inde : ;

du(c(tliz)xzrgf%?l\fso‘?;ny quarter i];e thg number of bayrels of taxab
crudegit— ¢ thé producer.
h vhich such person isthe p
“Egl)\zt;:;ch is remtlwe? dutx:mg2s$l{l:ha%\:’arter,
“(C)whichis tier 1 oil or tier \ ;
“hc)))\:n‘;:\cg;\‘?s lattributable to the independent produeerr
working interest ina g;glp:;tg;

i vy tmsmas_r_The term ‘working interest' means a
ope(rgii?é ﬁgm}:ef;ghnwrest {within the meaning ‘of sectiol
GH(dD‘_'Zi) which was in existente as such an interest

1980, or N . -
Ja‘r“(li)i&)“gﬂl\'ich is attributable to a qualified overridi

v interest. _ . _
“(l?)))s};il}r;mn OVERRIDING ROYALTY ‘mrsingg:s;.o\:e:i&
poses of subparagraph (AXii), the term ‘qua xllte Overricia
rovalty interest’ means an ovemdlung nl)y?q b but onty
xistence as such an interest on Januvary 1, 1980, but ont
o Firka, 20,0, e s Cxfeace s i
0 i ‘ ‘C suc > Sul . 3

B g?\néxr)zgg:gi;iﬁe:’al interest (within the meaning of secti

614(d). , . v
( DUCTION FROM TRANSFERRED PROPERTY.—
R e e povide e
graph, in the case of a 1 or al y
?3§3g§?§2'i$ewsnn any property, the quahf‘;g?npgggr\‘gbu
of the transferce shall not include any productia
ble to such interest. o
“ v CER TRANSFER EXEMPTION.
® ‘S‘(ril)‘};hggggg\t.—Subpara‘ graph (A)sg}atl)l] 22}_ :gsp}}‘y
any transfer of an interest in property i e ral by'
establishes (in such manner as may b«ﬂ:\pres,gft be
Secretary by regulations) that at no tétge r Dece
ber 31, 1979, has the property been heid by a r;:er. on ¥
was a disqualified transferor for any qura ethé
after September 30, 1979, and en}img befaore
such person transferred the interest. he term “disq
(i) DISQUALIFIED TRANSFEROR.—The term .
fied transferor’ means, with respect to any quarte 3
e v ifie ion for such q
" d qualified production |
v.h\(cll)\hea;:cegd?d suc}l‘\ persorr\ irmdependent
ount for such quarter,

dl{?&;)a\rgas not an independent producer for s
uarter. N

"(i?i) "SPECIAL RULES.—For purposes of this
graph-:m PROPERTY HELD BY PARTNERSHIPS.—Pro,

: ership at any time shall betnia ‘
Ei}ge%y p%'?o“r{‘io(\atﬁy by &'xe partners of such
ershipa lime,




1) Prop,

LA T Ladua . L s--

ERTY jppyy 8Y TRyt o TATE.. - “(D}) Co.\'srnucnvs OWNERSHIP.—For purposes of para-

€y held by, , ¥ trust of ostate shR FbeA featfgoaps : gra;h 2xD), an interest owned by or for a mrporat_lon.

. owned both by Such trugy of estate ang Proportion,. partnership, trust, o Estate shall b considered 33 Owned
. ately by 1 beneficiaries, : directly by the entity a"d.p’."p:"’“""ate’y by its shure.

“aiy Co.\*smccnvs nrucuxox.—ﬂ‘his chapter holders, pariners, or beneficiaries, as thg»case may be.

shall be treateq having beer, in effect for periods “(E) Members o MORE THAN ) RELATEQ&GROU&-‘" a

after September 0, 1979 urpases of Mmaking Person is a membar of mare than | Peiat&! Broug during agy,

any de ermination under subclayse @O or (I of Quarter, thedetermin‘ation of such personsa!loca,non under
clause (i) ' Paragraph (1) shall pe made by reference lo the relateq

M) Orngg Excs?wo.\‘sw—~8ubparagraph {A) shan not 8roup which results in the smallest allocation for such

apply in the case of— persoq.

: “tia transfer of Property at death, ' CCRE R w
2 Usc g, “tiia Change of “Neficsarjes 0fa trust whie qualifies “SEC. 4993, l?\(‘RE.\IS‘\TAL TERTIARY OIL. . o R
under clayse i) o ction 613A1cx9x3) determipeg “(a) In GENERAL —0r Purposes of thjs chapter, the term “incra.

: without regard to th EXception ¢ the eng of such mental te"rtiaryoil'meanstheexCess.of—
clause), and : “1) the amount of crude oil which ig Temoved fmm,a,propert‘
“ii) any transfer $6 long as the transfero, and teang. uring any mon and which is produced on or after the p roje f
eree quj Y suthseet; €} to share the 1,009 ginning date and during the period for Whlch A qualir,
~ barre) a_mountcontained insubsectio’n (eX1xn), . tertiary recovery Project is in effect on the Property, ¢. _p
e Preceding Sentence shan apply in the case of any x“(2)thebase1eve for such pmper_t,g{qz;sychimonth._ .
Iperty: snly if the ction from the Property “(b) Dmsn.\u.\u-nox OF AMOUNT.~-Fgf Purposes of this section—
Qualified py, Uction for thet(ansferor. “\1) Basg LEVEL.—The level f‘qr"any_p.roperty tor an
D) TrRANgy RS INCLupg gy, LEASES, Bre —For Purposes of month js the average monthly amount (determineq under rules
this paragraph : Similar to rules useq in determining the bas p tetion control
w172 sublease shal pe treated a5 , transfer, ang tvel under the June 1979 ene regulations) of crude oif
(i) an Interest iy, , Partnership o, trast sha)y be removed from -such Property during the 6-month perjog endin
treated a5 op nterest 3, Property hepq by the Partner. March 3, 1979, redyceq ®ut not below 20ro) by the sum of-—
ship or trysy. “(A) 1 ‘bercent of Such amount for each month which
{e) ﬂ:.!.ocano.v_\\’:mm Revaryg Grouvp gins afte 1978 and before the first month begmmng after
the(‘ ii rll;\vegf:;';gzn.\h the case of per:;;ns who are membory of e pro nning date; ang ‘ h h which
3 I (‘k,,group( at any time aring any Uarter, the Lo Yo DPercant | ' 1t for eac month whic
7+, 1,00g barre) amonint Contained i, Ubsectipn (cxlx?‘\',)j[or‘day\ ‘,g}g; gﬁierpute;ceegibngdsut‘h am?ndgge (or after 1978 if the
dﬁnng Such quayier shall pe h such Erso project inning date is before 1579) and before the month
a, atin uch anmount 4 "R al such sin Proportisn to or which the base leve] Is being determ ed
ifir by Spictive quahned p Uclion For $ Quartgy (2) \f,vqmuu AMOUNT 1IN CASE
%) Retarep GROUP. - R Plrposes of this subs&‘z:on,. Persons case of
shall be reated , S of a’ rela OUp if they are
escribeg nany of‘thel‘o!!owingc!auses: ’
“(A)a family.

EOF PROJECTS CERTIFIED gy DO, —
n the case of g project described
“(B)a controiled

1 subsection (cx1x4), fb; g.!e
tiod during which the project is in effect, the amount of the
s:lecremen'tal %er_tiary 9il shalil not be less than the incremental
. production determined under the June 1979 energy regulatiops,
K r?~p°rc°rp°mh°"s' “B) ALLocation RULES.—The determination of whick barrels
O group of entities Under COmmony Controf, o of erude oif rraoved during any month gpe increinenta) tertiary
e gﬁc:)t; 50 pc;«_-com (or n:ore of the beneficia) interest jp ) or oil shall be mage...
A Tations, Tusts, or Cstates g OwWned by the o 5 Ltertiary
wsf’g"y‘a' such entitjonscs dsucs Famil ) Same il g;\z)‘ ‘r:g: by allocating the amount of incrementa
EFINITIoNS 4, LES : sos ; i~ .
subsectionz AND SPECIAL gy LES.—~For PUrposes of thig ; (i) gzl which (but for this subsection) would pe tier 1
“(A) ‘oxmousocaoumrconmmno\*s ~~The term * or, an i fer
. S NS, erm - LIRS | * tie 2
fgfﬂef gro;:_p 0{; o ;‘()O;S}(ggs) has the meaning given s%%h i i} il which Gut o this subsection) would be tier
Y Section ISA(e 1), - e e . '
(B) Group o ENTITIES Unopy, COMMON CONTROL —1p, renbrOPOTtion to the erty dae AMOUnts of &
term ‘eroup of entities ynde, fommon control means any removed from the Property dy, ) R
group of Corporatio, > trusts, or | tates which (as detep. he
Mined unde,”,, ations Prescribeq by the Secretary) are
under oy, ol contro). Sye, regulation be
prmcxple}s‘ Sunilar to the inei
Ta ,

" heir respective rémoval prices,
8Inning with the highest of such priges, -
") QuaLirep Teuriary Recovegry inecr.-For burpoeses of this
MLy 1, I se(:tl()nh ’
' o MILY. m “famj)y’ means an individyga) B
the spouse and MIor children of such indivigya) and
N} ’\7-'. -~ LY

Ui Iy GENERAL.~T)e termrk‘q’ualiﬁed tertiary:recov‘ery proj-
et meang— ; ; :
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“(A) a qual{ﬁe& tertiary enhanced recovery project with |

respect to which a certification as such has been a roved
anf.ﬁs in elTec_t under the June 1979 energy i‘egulat,i)gns, or
(B) any project for enhancing recovery of crude oil which
: Jeets the requirements of paragraph (2).
2) REQUIREMENTS.— A project meets the requirements of this

paragraph if—-

A) the project involves the application (in accordance
with sound engineering principles) of 1 or more tertiary
recovery methods which can rcasonably be expected to
result in more than an insignificant increase in the amount
of crude oil which will ultimately be recovered,

:'(B) the project beginning date is after May 1979, :

«C) the portion of the broperty to be affected by the
projectis adequately delineated,
m::x(P) the &peg;gr tsubmits (;s’t such] time and in such

anner as the retary ma r i i
the Secy s the y may ¥y regulations prescribe) to

(i) s: ¢ertigc:t;\}t‘ion froma petrcle?m engineer that th
project mee e requirements of subp,
(B),(an’d (&N o'r_'_ K : beneagraphs (A)’

“(ii) a certification that a jurisdictional agericy (within
the meaning of subsiction (dX35)) has apprvgved )t,}(xe proj-
ecl as meeting the requirements of subparagraphs (A),
(B), and (C), pnd that such approval is still in effect, and

. “(E) the operator submits (at such time and such manner
as the Secretary may by regulations prescribe) to the Secre-
tz:;)_' ,at certt_u‘lcatmx;o from "a !;\)etroleum engineer that the
Project continues to meet the re uirements - of -
graphs(A), (B), and (0. ¢ subpara

Derirations anp SeeciaL Rures.—For purposes of this sec-

“(1) TERTIARY RECOVERY METIOD,—Th ‘terti ‘ery
ethod" meane ET ¢ lerm ‘tertiary recoversy
“(A) any methog which is described in subpara raphs (1)
through (9; of section 212.7%c) of the Jung 197g9 gnergy
re'g:&lﬁmons, %r . :
0) any cther method to provide tertiary enhanced recov-
ce}g ;\t:\:ch Is approved by the Secretary for purposes of this
“(2) ProgEcT BEGINNING DATE.—The term ‘project beginn;
(A)sit‘hecll:tefof— | project beginning
“(A) the date on which the injection of liquids
other matter begins, or ’ 'auids, gases, or
“(B) t?e date }:)n which—

“i) in the case of a project described. in subsection
(cX1XA), the project is certified as a qualified tertiary
enhanced recovery prolect under the June 1979 energy
regq!aglons. or

{ii) in the case of a project described in subsection
(cX1XB), a petroleum engineer certifies, or a jurisdic-
tional agency approves, the project as meetin the
requircincits of subparagraphs (A), (B), and (C) of sub.

e 4, Section (cX2).
(3) PROJECT ONLY AFFECTS PORTION OF PROPERTY.—IFf a quali-

fied tertiary Tecovery project can reaso '
f > nably be expected to
mcrease the ultimate ecover‘ylorcrude oil from only a ggrlion of

¢ Ea2k SRR TR NEPPNAY LU P Crregt das g <erarale pProarty

“(4) SIGNIFICANT EXPANSION TREATED AS SEPARATE PROJECT.—A
significant expansion of any project shall be treated as a separate

project. o .
“(5) JURISDICTIONAL AGENCY.—The term ‘jurisdictional agency

means—

“(A) in the case of an application involving a tertiary

recovery project on lands not under Federal jurisdiction—

(i) the appropriate State agency in the State in which

such lands are located which is designated by the

Governor of such State in a written notification submit-

ted to the Secretary as the agency which: will approve
praojects under this subsection, or '

“ii) if the Governor of such State does not submit such
written notification within 180 days after the date of the
enactinent of the Crude Oil Windfall Profit Tax Act of
1980, the Ulnited States Geological Survey (until such

time as the Goveérnor submits such nctification), or
“(B) in the case of an application involvirg a tertiary
recovery project on lands under Federal jurisdiction, the
United States Geological Survey.

*(6) BASIS OF KEVIEW OF CERTAIN QUALIFIED TERTIAKY RECOVERY
PROJECTS.—In the case of any project which is approved under -
subsection (cX2XDXii) and for which a certificaticn is submitted
to the Secretary; the project shall be considered as mecting the
requirements of subparagraphs (A), (B), and (C) of subscction
(cX2) unless the Secretary determines that-- '

(&) the approval of tha jurisdictional agency was not
supported by substantial evidence on the record upon which
such approval was based, or i

“(B) additional evidence not contained iri'the record upon
which such approval was based demonstrates that such
project does not meet the requirements of subparagraph (A),
(B), or (C) of subsection (cX2). .

" If the Secretary makes a determination described in subpara-
graph (A) or (B) of the preceding sentence, the determination of
whether the project meets the requirements of subparagraphs
(A), (B), and (C) of subsection (cX2) shall be made without regard
tothe preceding sentence. )

(1) RULINGS RELATING TO CERTAIN QUALIFIED TERTIARY RECOV-

ERY PROJECTS.~-In the case of any tertiavy recovery project for
which a certification is submitted £0.the Secretary under subsec-

a taxpayer may-request a-ruling from the

tion- (cX2XDXii); ‘
Sectary wx'tﬁ‘ respect to whether such project is a qualified.

tertiary recovery project. The i
within 180 days of the datc after he receives the request and si:ch
informa may be necessary to make a determinaticn.

“SEC: 4931. DEFINITIONS AND SPECIAL RULES RELATING TO EXEMP-

issue such ruling

TIONS.

9"?(1#(1);QUALIFIED’GO\'EHNM ENTAL INTEREST.—For purposes of section
491 (b)—

(1) IN GENERAL.—The term ‘qualiﬁed governmental interest'

means un econoemic interest in crude oil if—

~"tA)suchinterest is held by a State or political subdivision
thereof or by an agency or instrumentality of a Siate or
political subdivision thereof, and




4991(b)—~

26 USC 170,

(c

“(B) under the applicable State or local law, all of the het

ncome received pursuant to such interest i i
) public preive est is dedicated to a

) \WET INCOME.—For purposes of this paragraph, th
‘net income’ means gross income reduced %y ;grotiuc'timec?srt?

and severance taxes of ene icati
ey general application, allocable to the

1" R .. - i .

(3) AMOUNTS PLACED IN CEXTAIN PE IND

)A : TAIN PERMANENT PUNDS T 3

AS DEDICATED TO PUBLIC PURPOSE.—The requirements o;";fa;r:a[f
graph (1XB) shall be treated as met with respect to any net
income which, under the applicable State or local law, is placed

in a permanent fund the carnings rhi ‘ i
) Pt rmanen 18s on which are dedicated to a

(d) QUALIFIED CHARITABL: INTEREST.—For ‘purposes of section
“ In CENERAL.—The term ‘qualified
means an economic interest in crude oil jf—
(A)‘s!(lg;:};]ir;éexl;estisf S

(1) held by an organization described in clause (ii)

(iii), or (iv) of section 170(bX1XA) which i fescribed

fi s(ectioﬁ"l70(cx2). n (bXIXA) which is also described

“(ii) held—

“() by an organization described in clause (G
] | hization } 2 i) of
igl%%;c?(nz ){’;(:g)( IXA)}vhxch is also described in section
. “UD for the benefit of an organizati i
iy l:hc!alt.xse (i: of thl'}s:sub’paragra;i ':ch?,tmn deseribed
. SUch Interest was held by the organization deseribed
In clause (i) or subclause () of clause (ii) of &1 raph
on January 21, 1980, and at all tin:e(;lg)sersel:tbparagra‘ph b

“(zl)ast day of the taxable period. k
) PECIAL RULE.-~For purposes of paragrai Xii);
:!ngﬁls)i s}:zl:) f,’f ut reate}e]d(ii)s( l{;k)i fog the bel;ieﬁtg o?g?xgggﬁg'ugg
des: rapn UXAXD only if all the proceeds from such
Interest were dedicated on January 21 198(? d at all time
:’?e;ﬁz]}gcgo'b((}fore '&S_Iast day ofythc?taxal;l:ngrl’-’iigda”t;“?l:‘:

1 descri In paragra i ' '
) FRONT-END TERTIARY Ox}:,.--qgmph (XAXD.

(1) Exr:.\cm_o.\' FOR TERTIARY PROJ
burposes of this chapter, the t
any do|x‘neshc crude oil—

51'\; ::dhlch Is removed from the premises before October 1,

(1} :
“(B) which is treated as fr i
4 ont-end oil by reason of a
end tertiary project on one or rmore pr ics each of whieh
end iar) nore prop:» i
e qertiary e p rties each of which
EFUNDS FOR TERTIARY PROJS: .
sue) R ROJECTS OF 1|

"(A) IN GENERAL.—In the case
project which does not mee o
(IXB), the cxcess of—
“0) the allowed expensos ‘er wi
to'§(\gg)h};1)roject. e pet | s of the taxpayer with respect
1) the tertiary incentive revenye
shall be treated as g aynient b : i
] : 2nt by the taxpaver wit
the g:x linposed by this chapter made bnp%ﬁ‘{embg:g%p%%’tlo '
] h“) Lovitation BASED ON AMOUNT OF TAX.—The ar;wunt"
of the payment determined under subparagraph (A) with

o ATAY Ae

charitable interest’

JECTS OF INDEPENDENYS.—For
¢rm ‘exempt front-end 0il’ means

NTEGRATED PRO-

3 any [ront-end tertiar
Uthe requircments of paragraph

Rt S e o -

R « s tasa LA ‘ .

respect to any'pro‘ducer shall not exceed the aggr‘qgate tax
imposed by section 4986 with respect to front-end oil of that
prcsxlucer removed after February 1980 and before October
1981.

“(C) TERTIARY INCENTIVE REVENUE.—For purposes of this
paragraph, the term ‘tertiary incentive revenue’ has the
meaning given such term by the front-end tertiary provi-

_sions of the energy regulations. o
“(3) DEFINITION OF ALLOWED EXPENSES] PREPAID EXPENSES NOT
TAKEN INTO ACCOUNT.—For purposes of this subsection (including
the application of the front-end tertiary provisions for purposes
of this subsection)— _ , , ‘

“(A) ALLOWED EXPENSES.—Except as provided in subpara-
graph (B), allowed expenses shall be determined under the
front-end tertiary provisions of the energy regulations.

~*(B) PREPAID EXPENSES NOT TAKEN INTO ACCOUNT.—The
term ‘allowed expenses’ shall not include any amount attrib-
utable to periods after September 30, 1981. B

“(C) PerIOD TO WHICH ITEM IS ATTRIBUTABLE.—For pur-
posesofsubparagraph(B)— = .

“(i) any injectant.and any fuel shall be treated as
altributable to periods before October 1, 1981, if the
injectant is injected, or the fuel is used, before October 1,
1981, ang o i o

"(iD) any other item shall be treated as attributable to
periods before October 1, 1981, only to the extent that

,under chapter 1 deductions for such item {including

depreciation in respect of such item) are properly alloca-

. ’ble to periods before October 1, 1981, !
For purposes of the preceding sentence, an act shall be treated as
taken before a date if it would have been taken before such date
but for an act of God, a severe mechanical breakdown, or an
injunction.. . . » o

“(4) DEFINITIONS AND SPECIAL RULES.—For purposes of this
subsection— L : :

“(A) FRONT-END TERTIARY PROVISIONS.—The term ‘front-
end tertiary provisions’ means— , ,

“i) the provisions of section 212.78 of the cnergy
regulations which exempt crude oil from ceiling price
limitations to provide financing for tertiar projects (as
such provisions took effect on October 1, 1979), and

“(ii) any modification 6f such ‘provisions, but only to
the extent that such modification is for purposes of
coordinating such provisions with the tax imposed by
this chapter. ‘ ;

“(B) FroNT-END O1L.—The term ‘front-end oil’ means any
domestic crude oil which is not subject to a first sale ceiling
price under the energy regulations solely by reason of the
front-end tertiary provisions of such regulations. -

(O) QuALIFIED PROPERTY.—The term ‘qualified property’
means any property if, on January 1, 1980;°50 percent or
more of the operating mineral interest in'such property is
held by persons who were indefeildent producers (within the
meaning of section 4992(b)) for the last quarter of 1979,

“(D) FRONT-END TERTIARY PROJECT.—The term ‘front-end
tertiary é)roject' means any project which qualifies under the
front-end tertiary provisions of the energy regulations.

9: STAT. 943
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Docket No. 36-81

Pockets Nos. 38-81 and 39-61 are tentatively set for Decesmber 2, and December 15, 1981, Application for hearing
must be f{led at least 22 days in advance of hearing date.

DOCKET: EXAMINER HEARING ~ T{"IRSDAY - NOVEMBER 19, 1981

9 A.M. - OIL CONSERVATION DIVISION CONFERENCE ROOH
STATE LAND QOFFICE BUILDING, SANTA FE, NEW MEXICO

The following cases will be heard befoxe Richard L. Stamets, Examiner, or Daniel S. Nutter, Alternate Examiner:

ALLOWABLE:

(1) Consideration of the allowable production of gas for December, 1981, from fifteen
prorated pools in Lea, Eddy and Chaves Counties, New Mexico.

© {2) Consideration of the allowable production of gas for December, 1981, fromvfour

CASE 74101

CASE _7356:

CASE 7411:

CASE 7413

CASE  7414:

prorated pools in San Juan, Rio Arriba, and Sandoval Counties, New Mexico.

Application of B.O.A, Oil & Gas Company for two unorthodox oil well locations; San Juan County,

New Mexico. Applicant.in the above-styled cause, seeks approval for the unorthodox lccation of

a well to be drilled 2035 feet from the South line and 2455 feet from the East line and one to

be drilled 2455 feet fron the North line and 1944 feet from the East line, both in Section 31,
Townghip 31 North, Range 15 West, Verde-Gallup Oil Pool, the NW/4 SE/4 and SW/4 NE/4, respectively,
of sald Section 31 to be dedicated to said wells.

(Continued from Octobor 21, 1981, Examiner Kearing)

Application of § & I 0{l Company for compulsory pooling, San Juan County, New Mexico.

Applicant, in the above-styled cause, seeks an order ponling all mineral interests in the W/2 sW/4
of Section 12, Township 29 North, Range 15 Hest, Cha Cha-Gallup 0il Pocl, to be dedicated to a well
to be drilled at a standard location thereon. Also to be considered will be the cost of driiling
and completing said well and the allocation of the cost thereof as well as actual operating costs
and chargjes for supervision, designation of applicant as operator of the well, ‘and a charge for

risk involved in drilling said well.

Application of Viking Petroleum, Inc., for an unorthodox gas well location, Chaves County,New Mexico.
Applicant, 'in the above-styled cause, seeks approval for the unorthGdox location of a well to be
driiled 330 feet from the North and East lines of Section 12, "Township 11 South, Range 27 East,

the NE/4 of said Section 12 to ke dedicated to the well. (This case will be dismissed).

- Application of Gulf Oil Corporation for salt water disposal, Lea County, New Mexico.

Applicant, in the above~sty1ed cause, seeks authority to dispose of produced salt water into
the Lower Yates, Qiieen, San Andres and Delaware- formations in the open hole interval from 4375
feet to 7452 feet in itsLea "2D" State Well Ne.l located in‘Unit.¥ of.Section 30, Township 13 South,

. Range 35 East, Air-Strip Pield.

Application of Gulf 0il Corporation for Directicnal Drilling, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks authority to directionally drill its Arnott Ramsey
Well No. 12, the surface location of which is 500 feet from the South line and 1400 feet from
the East line of Section 32, Township 25 South, Range 37 East, to a bottomhole location within
150 feet of a point 500 feet frim the South line and 800 feet from the East 1line of Section 32,
Township 25 South, Range 37 East, Langlie Mattix Pool, the SE/4 SE/4 of said Section 32 to be
dedicated to the well,

application of Gulf 011 Corgoration for downhole commingling, Lea County, New Maxico.
applicant, in the above-styled cause, seeks approval for the downhole commingling of the Drinkard
and Wantz~-Granite Wash production in the wellbore of its Hugh Well No. 10, located in Unit C of

gection 14, Township 22 South, Range 37 East.




Docket No. 36-8),

Page 2 .
Exariner Hearing - T'nunday ~ November 19, 1981 - .

CASE _7415: Application of Gulf Oil Corporation for downhole commingling, Lea County, Hew Mexico.
Applicant, §n the above-styled cause, seeks approval for the downhole commingling of the Tubb
and Drinkard production in the wellbore of ita T. R. Andrews Well No. 3, located ln unit J of
Section 32, Township 22 South, Range 38 East. .

CASE 7379: ({(Continued from October 21, 1981, Examiner Hearing)

Application of JEH Resources, Inc., for vertical pool extension and special GOR limit, Eddy County,
New Maxico. Applicant, in the above-styled cause, seeks the vertical extension of the Cave-Grayburg
Pool to include the San Andres Formation, and the establishment of a special gss~oil ratic limit
for said pool to 6000 to one or, in the alternative, the abolishment of the gas-oil ratio limit

in said pool, all to be effective October i, 1981.
CASE 7407: '(Continued from November 4, 1981, Examiner Hearing)

Application of Mesa Petroleum Company for compulsory pooling, Chaves County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling ‘all mineral interests in the Abo
foxmation underlying the NE/4 of Section 23, Township 5 South, Range 24 East, to be dedicated
to a well to be drilled at a standard location thereon. Also to be considered will be the cost
of drilling and completing sajd well and the allocation of the cost thereof as well as actual
operating costs and charges for supervision, designation of applicant as operator of the well,
and a charqe for risk involved in drilling said well.

CASE 74161 Application of El Pago Natural Gas Company for pool creation and redelineation. Lea County, New Mexico.
Applicant; in the above-styled cause, seeks to contract the herizontal ‘limits: of the Jalmat Gas Pool
by deleting thpzeftom all lands in Township 26 South, Range 37 Bast.. kpplicant also proposes to
contract the horizontal linfts of the Rhodes Yates - Seven Rlvers 0il Pool by deleting therefrom
all of tha gas productive Lands in the Worth end thereof and to create the Rhodes Yates-Seven Rivers
Gas Pool comprising all such deleted lands., Applicant further proposes the deletion of certain
oil productive lands from said Rhodes oil pooi and the extension of the Scarborough Pool to {nclude
said lands. - Applicant further prcposes to contract the horizontal boundaries of the Rhodes Gas
Storage Unit to delete certain lands and wells not participating in the Rhodes Gas, Storade Project
and to withdraw without restrictionall gas remaining in the newly created Rhodes Gas Pool.

CASE 7417: (This case will be dismissed.)

Application of Northwest Pipeline Corporation for 13 non-standard gag proration units, San Juan
County, New Mexico.  Applicant, in the above-styled cause, seeks approval for 13 non-standard
Pictured Cliffs gas proration units ranging in size from 142.39 acres to 176.77 acres and each
comprised of various contiguous lots or tracts in Sections 4,5,6,7, and 18 of Township 31 North,
Range 7 West. Sald proration units result from corrections in the survey lines on the North

and West sides of Township 31 North, Range 7 West and overlap seven non—standard Hesaverde proratlon

units previously approved by Order No. R~1066,

CASE 7418: Application of Morris R. Antweil for special pool rules, Lea County, New Hexico.
. Applicant, in the above-styled cause, seeks the promulgation of special pool rules for the
West Nadine-Drinkard Pool including a special gas-oil ratio of 6,000 to one.
CASE 74191 aApplication of Morris-R, A?\twell for special ool rules, Lea County, New Mexico. *
Applicant, in the above-styled cause, 3eeks the promulgation of special pool rules for the West

Nadine-Blinebry pool including a special gas-oil ratio of 4,000 to one.

CASE 74201 Application of Southiand Royalty Company for two unorthodox oil well locations, Lea County, New Mexico.
Applicant, in the above-styled cause, seaks approval for the unorthodox location of two previously
" drilled wells, the first baing 760 feet from the South line and 660 feet from the Fast line of Section 5
the other being 660 feet from the North and West lines of Section 9, both in Township 19 South, Range
35 East, both to be plugged back to the Scharb-Bone Springs Pool, the S/2 SE/4 of Section 5 and the
H/2 NW/4 of -Section 9, respectively, to be dedicated to thé wells.

CASE 74213 Agpplication of Doyle Hartman for compulsory pooling, unorthodox well location and non-standard
spacing unit, Lea County, New Mexico. Applicant, in the above-styled cause, seeks an oxder pooling
all mineral interests in the Eumont Gas Pool underlying a 120-acre non-standard spacing unit consisting
of the S/2 SW/4 and the NW/4 SW/4 of Section 3, Townghip 20 South, Range ‘37 ‘East, to be dedicated to
a well to be drilled at an unorthodox location 2,310 feet from the South line and 330 feet from the
Wast line of Section 3. Also to be considered will ba the cost of drilling and completlng said
well and the allocation of the cost thereof as well as actual operating costs and charges for
supervisior, designation of applicant as operator of the well and a chaxge fox. tisk involved in

drilling said well,
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CASE 7415: Application of Gulf 0il Corporation for downhole commingling, Lea County, New Mexico,

R Applicant, in the above-styled cause, seeks approval for the downhole commingling of the Tubb
and Drinkard production in the wellbore of its T, R. Andtcws Well No. 3, located in Unit J of
Section %2, Township 22 South, Range 38 East.

CASE 7379: (Continued from October 21, 1981, Examiner Hearinq)

Application of JEM Resources, inc., for vertical pool extension and special GOR limit, Bddy County,
New Mexico. Applicant, in the above-styled cause, seeks the vertical exténsion of the Cave-Grayburg
Pool to include the San Andres Formation, and the establishment of a special gas-oil ratio limit

for said pool to 6000 to one or, in the alternative, the abolishment of the gas-oil ratio limit

in said pool, all to be effective October 1, 1981.

CASE  7407: '(Continued from November 4, 1981, Examiner Hearing)

Application of Mesa Petroleum Company for compulsory pooling, Chaves County, New Mexico.
Applicant, in the above-styled cause, seeks an order pooling all mineral interests in the abo
formation underlying the NE/4 of Section 23, Township 5 South, Range 24 East, to be dedicated
to a well to be drflled at a standard location thereon. 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, designation of applicant as operator of thé well,
ana a charge for risk involved in drilling said well,

CASE 7416: Application of Bl Pagso Natural Gas Company for pool creation and redelineation, Fea Connty, New Mexico.
: Applicant; in the above-styled cause, seeks to contract the horizontal limits. of the Jalmat Gas Pool
by deleting tilerefrom all lands in Township 26 South, Range 37 East. Applicant also proposes to
contract the horizontal limits of the Rhodes Yates - Seven Rivers 0il Pool by deletfing therefrom
all of the gas productive lands in the North end thereof and to create the Rhodes Yates-Seven Rivers
Gas Pool comprising all such deleted lands, Applicant further proposes the deletion ofﬂ,ertaxn
oil productive lands from said Rhodes oil pool and the extension of the Scarborough Pool to include
said lands. Applicant further proposes to contract the horizontal boundaries of the Rhodes Gas
Storage Unit to delete certain lands and wells not participating in the Rhodes Gas Storage Project
and to withdraw without restrictionall gas remaining in the newly created Rhodes Gas Pool.

CASE 7417: (This case will be dismissed.)

Application of Northwest Pipeline Corporation for 13 non-standard gas proration units, San Juan
County, New Mexico. Applicant, in the above-styled cause, seeks approval for 13 non-standard
Pictured Cliffs gas proration units ranging in sfze from 142.39 acres to 115.77 acres and each
comprised of various contiguous lots or tracts in Sections 4,5,6,7, and 18 of Township 31 North,
Range 7 West., Said proration units result from corrections in the survey lines on the North

and West sides of Township 31 North, Range 7 West and overlap seven non-standard Hesavetde ytoration

units previously approved by Order l'os. R-1C66.

CASE 7418: Application of Morris R. Antweil for specfal pool rules, Lea County, Hew Mexico.
Applicant, in the above-styled cause, seeks the promulgation of special pool rules for the
West Nadine-Drinkard Pool including a special gas-oil ratio of 6,000 to one.

CASE  7419: Application of Morris R. Antweil for special pool rules, Lea County, New Mexico. *

Applicant; in the above-stylea cause, seeks the promulgation of special pool rulas for the West
Nadine-Blinebry pool including a special gas-oil ratio of 4,000 to one.

CASE  7420: Application of Southland Royalty Company for two unorthodox oil well locations, Lea County, New Mexico,
Applicant, in the above-styled cause, seeks approval for the unorthodox location of two previously
drilled wells, the first being 760 feet from the South line and 660 feet from the East line of Section 5
the other baing 660 feet from the NHorth and West lines of Section 9, both in Township 19 South, Range
35 Bast, both to be plugged back to the Scharb-Bone Springs Pool, the §/2 SE/4 of Section 5 and the
N/2 NW4/4 of -Section 9, respectively, to be dedicated to the wells,

CASE 74211 Application of Doyle Hartman fov compulsory pooling, unorthodox well location and non-standard

spacing unit, Lea County, New Mexico. Applicant, in the above~styled cause, seeks an order pooling

all nmineral {ntereats in the Eumont Gas Pool underlying a 120-acre non-standard spacing unit consisting
of the 8/2 SW/4 and the NW/4 §W/4 of Section 3, Township 20 South, Range 37 East, to be dedicated to

a wall to be drilled at an unorthodox location 2,310 feet from the South 1ine and 330 feet from the
West line of Section 3. Also to be considered will be the cost of drilling and completing said

wall and the allocation of the cost thorecf as well as actual operating costs and charges for
supervision, designation of applicant as operator of the well and a charge for risk involved in
drilling said well.

e




A

-

Page 3

Docket No, 36-81

Examiner Heuring ~ Thursday ~ November 14, 198}

CASE 7422

CASE 7423:

L£ASE 7424:

CASE 7425:

b i ity

"CASE_7426:

S

i, S

CASE 7427

CASE 7428

Application of Conoco, Inc, for dual completion and an unorthodox location, Lea County, New

Mexico, Applicant, {n the above-styled cause, seeks appraval for the dual completion of its
Southesst Monument Unit Well No. 121, to produce oil from the Skaggs Grayburg and an undesignated
Paddock pool through parallel stringy of tubing.,  Applicant furzher seeks approval of the unorthodox
location of safid well 1310 feet from the North line and 1320 feet from the West line of Section

19, Township 20 South, Range 38 East, the NE/4 NW/4 of said Section  19:to- be-dedicated to the. well,

Application of Conoco, Inc.,, for a waterflood project, Lea Couhty. New Mexico.

Applicant, in ths above-styled cause, seeks authoxity for three companies to institute a cooperative
waterflood project in the Blinebry o0il and gas pool by the injection of water into the Blinebry
formation through 13 injection wells located on leases operated by Conoco, Shell 0il Company, and
Southland Royalty Company, in Séctions 33 and 34, Township 20 South, Range 38 East, and Sections

2 and ), Township 21 South, Range 37 East,

Application of Rice Engineering and Operating, Inc., for salt water disposal, Lea County, New MeXico.
Applicant, in the above-styled cause, seeks authority to dispose of produced salt water into the
Lower San Andres formation in the perforated interval from 43C0 feet to 4852 feet in its Eunice-
Monument Eumont SWD “"G" Well No. 8, located in Unit G of Section 8, Township 20 South, Range 37 East.

Application of H, L. Brown, Jr. for compulsory pooling and an unorthodox location, Lea County,; Hew
Mexico. Applicant, in the above-styled cause, seeks an order pooling all mineral interests from the
top of the San Andres formation to the base of the Pennsylvanian formation underlying the S/2 of
Section 36, Township 16 South, Range 37 East, to be dedicated to a well to be drilled at'an un-
orthodox location 554 feet from the South and West l;ne; of said Section 26, provided that in the
event the subject well encounters production in the Casey-Strawn Pool: and/or the Wect Knowles-
Drinkaid Pcol, the lands pooled would be the H/2 SW/4 of sdid Section 26. - Also to be considered
will be the cost of drilling and completlnq said well and the allocation of the cost thereof as

well as actual operating costs and charqes for supervision, designaticn of applicant as operator

of the well, and a charge for risk involved in drilling said well.

Application of Phillips Petroleum Company for Amendment of Division Order No. R=-5897 and certification
of a tertiary recovery project, Lea County, New Mexico. Applicant, in the above-styled cauise,

saeks the Amendment of Division Order No. R-5897, to include the injection of carben dioxide in

the previcusly authorized pressure maintenance project in the East Vacuuu Grayburg-San Andres

Unit, for conversion of existing injectors to water/carbon dioxidé 1n]ec£i0n, and for certification

to the Secretary of the IRS that the East Vacuum Grayburq-San Andres Unit Pro]ect is a qualified

tertiary oil recovery project.

Application of Belco Petroleum Corporation for a special allowable, Eddy‘bbhnty, Neéw Mexico.
Applicant, {n the above-styled cause, seeks an adjustment to the manner in which allowables are
calculated for wells in the South Carlsbad-Morrow Gas Pool in oxder to grant relief to the over-

‘produced status of its Douglas Com. Well No, ! located in Unit H of Section 7, Township 22 South,

Range 27 East, said well being subject to shut-in being more than six times its al iowable over-
produced, In the altern:tive, applicant seeks to make up the over-production at. ‘2 rate less than
complete shut-in by curtailing production fron the well to 80 percent of its top allowable until

it {s back in balance.

In the mattex of the hearing’ called by the 0il Conservation Division on its own motion for an order
creating; and extending certain pools in Chaves, Eddy, Lea, and Roosevelt -Counties, New Mexico.

(a) CREATE a new pool in Lea County, New Mexico, classified as a4 gas pool for Wolfcamp
production and dasignated as the North Antelope Ridge-Wolfcamp Gas Pool., The discovery well
is J. C, Willlamson Triple A Federal Well No. ) located in Unit F.of Section 10, Township 23
Scuth, Range 34 East, NMPM, Safid pool would comprise:

TOWNSHIP 23 SOUTH, RANGE 34 EAST, NMPM
Section 10t N/2 and H/2 SW/4

(b) CREATE a new pool in Lea County, New Mexico, classified as an oil pool for w°lfcamp
production and designated as the Dlamondtail-Wolfcamp Pool., The discovery well is the superior
041 company Triste Draw Federal Wall No. 1 located in Unit J of Section 14, Township 23 South,

Range 32 Eagt, NMPM, Sald pool would compriset
' TOWNSHIP 23 SOUTH, RANGE 32 EAST, NMOM

Section 1l4: SE/4
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(c) CREATE a new pool in Lea County, New Nexico, classified as an oil pool for Bone:
$pring production and designated as the North Gramsa Ridge-Bone Spring Pool., The discovery well
is the Hunt 0il Company State. 4 Well No. 1 located in Unit T of Section 4, Township 21 Sow+h,
Range . )4 Bast, NMPM, Said pool would compriseo:

TOWNSHIP 21 SOUTH, RANGE 34 BASTJ_NHPH
Section 41 SW/4

{4) CREATE a new pool in Lea County, New Mexico, classified as an oil pool for Wolfcamp
production and designated as the Grassland-Wolfcamp Pool. The discovery well is C. F. Qualia
State 23 Well No, 1 located in Unit X of Section 23, Township 15 South, Range 34 East, NMPM,
Said pool would comprise: ‘

TOWNSHIP 15 SOUTH, RANGE 34 EAST, NMPM
Sectinn 23: SW/4 I

(o) CREATE a new pool in Lea County, New Mexico, classified as an oil pool for Bone Spring
production and designated as the North Lusk-Bone Spring Pool, The discovery well is Patroleum
Development Corporation Shelly FPederal Com, Well No. 1 located in Unit H of Section 5, Towaship
19 South, Range 32 East, NMPN, Said pcol would comprise:

TOWNSHIP 19 SO JTH, RANGE 32 EAST, NMDM
Section Sy £/4

(€) CREATE A" hew pool in E&dy County, New Mexico, classified as a gas pool for Atoks,

' production and designated as the McMillan~aAtoka Sas Pool. The discovery-well is Southland Royalty

Company Pecos River 21 Federal Com Well No, i located in Unit K of Section 21, Township 19 South,
Range 27 East, NMPM, Said pool wouid comprise:

TOWNSHIP )19 SOUTH. RANGE 27 EAST, NMPM
Section 21: S/2 .

{9) CREATE a new pool in Eddy County, New Mexico, classified as a gas pool for Morrow production
and designated as the Springs-Morrow Gas Pool. The discovery well is Jake L. Hamon State 33 Com
Well No. 1 located in Unit I of Section 33, Township 20 South, Range 26 East, NMPM. Said pool would
comprises :

TOMNSHIP 20 SOUTH, RANGE 26 EAST, NMPM
8Section 32: E/2
Section 33: all

{h) EXTEND the Antelope Ridge-Morrow Gas Pool in Lea County, New Hexicb, .to include therein:

TOWNSHIP 23 SOUTH, RANGE 34 EAST, NMPM
Section 111 All
Section 151 N/2

(i) EXTEND the Baldridge Canyon-Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 24 SOUTH, RANGE 24 EAST, NMPM .
Section 1d: N/2 .

N {§) BEXTEND the Bear Draw-Queen-Grayburg-San Andres Pool in Eddy Coum:y, New soxico. to
1nc1ude therein:

TOWNSHIP 16 SOUTH, RANGE 29 EAST, NMPM
Section 281 NW/2 SE/4

{k) EXTEND the Bluitt-Wolfcamp Gas Pool in Roosevelt County, New Mexico, to include therein:

TOWNSHIP 8 SOUTH RANGE 37 \EAST, NMPM
k . Section 10: SEM

(1} EXTEND the Buffa"o Valley-?ennsylvanian Gas Pool in Chaves County, New Mexico, to include
therein:

TOWNSHIP 15 SOUTH, RANGE 27 EAST, NMPM

Section 4: All
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EXTEND the
EXTEND the

EXTEND the
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EXTEND the

EXVEND the
thexein:

Bunker Kill-Penrose kool in Eddy County, New Mexico, to include therein:
TOVNSHIP 16 SOUTH, RANGE 31 EAST, NMPN *
Section 13t SE/4 SW/4

Burton Flat-Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSHIP 20 SOUTH, RANGE 27 EAST, NMPN
Section 35: W/2

Eagle Creek-Strawn Gas Pool in Eddy County.New Mexico, to include therein:

TOWNSHIP 17 SOUTH, RANGE 25 EAST, NMPM
Section 27: N/Z

TOWNSHIP 18 SOUTH, PANGE 25 EAST, NMPM
Section 1: 211

Golden Lane-Morrow Gas Pool in Eddy County, New Mexico, to include theiein:

TOWNSHIP 21 SOLTH, RANGE 29 EAST, NMPM
Section 8: S§/2 .

Kennedy Farms-Upper Pennsylvanlian Gas Pool in Eddy County, New Mexico
therein:

TOWNSHIP 17 SOUTH, RANGE 26 EAST, NMPM
Section 34: N/2
Section 35: W/2

North Mason-Delaware Pool in Lea County, New Mexico, to include therein:

TOWNSHIP 26 SOUTH, RANGE 32 EAST, NMPM
Section 8: S/2 8/2

West qudo-liorrw Gas Pool in Lea County,New Mexico, to include therein:

TOWNSRIP 20 SOUTH, RANGE 35 EAST, NNPM-
Section 35: N/2

West Parkway=Morrow Gas Pool in Eddy County, New Mexico, to include therein:

TOWNSRIP 19 SOUTH, RANGE 29 EAST, NMPM
Section 29: W/2

Paterson-Nissisgsippian Pool in Roosavelt County, New Mexico, to includa

TOWNSHIP 4 SCUTH, RANGE 33 EAST, NNPM
Séction 29: NE/4

'POW-Morrow Gas Pool in Eddy County, New Mex{co, to include therein:

TOWNSHIP 17 SOUTH, MANGE 26 EAST, NMPM
Section 4: §/2

Saunders-Permo Upper Pennsylvanian Pool in Lea County, New exico,: to include

TOWNSHIP 14 SOUTH, RANGE 33 EAST, WMPN

" Section 32: NB/4
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{x) EXTEMD the Scharb-Pr ¢ Spring Pool in Lea County, New Mexico, to incluée therein: .

TOMNSHIP 19 SOUTH, KANGE 35 EAST, NNPN
Section 8: NE/4

(y) EYTEND the East Siete-San Andies Pool in Chaves County, New Maxico, to inciude therein:

IP 8 SOUTH, RANGE 31 EAST, NWPN
Section 10: NE/4

(z)° EXTEND the Teagae-Abo Pool In Lea County, Rew Mexico, to include therein:

TOMNEHIP 23 SOUTH, RANGE 37 EAST, WNPX
Section 27:  WW/a

{aa) - EXTEXD the Tom~Tom-San Andres Poul in Chaves County, New Mexico, to include therein:

22 RANGE 31 EAST, NNPN
s.cégoa 70 SE/A

{bb) EXTEXD tha North Turkey Track-Norros é.n Posl in Eddy County, New Nexico to include |

1P 168 SOUTH, RANGE 29 EAST, NNPM
Section 21: All , ,

(oc) EXTEMD the North Younqg-Bone Spring Pool in Lea County, ew Nexico, to include therein:
TOMNSHIP 18 SOUTH, RANGE 32 EAST, NNPN

Section 9: NB/4




STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER' OF THE REARING
CALLED BY THE OIL CONSERVATION
DIVISION FOR THE PURPOSE OF
CONSIDERING:

Case No. 7426
Order No.

APPLICATION OF PHILLIPS PETROLEUM
COMPANY FOR AMENDMENT OF DIVISION
ORDER NO. R-5897 AND APPROVAL OF A
QUALIFIED TERTIARY OIL RECOVERY
PROJECT UNDER THE CRUDE OIlL WINDFALL
PROFITS TAX ACT OF 1980, LEA COUNTY
NEW MEXICO. ‘

ORDER OF THE DIVISION

BY THE DIVISTON:

This cause came on for hearing at 9:00 a.m., on November

19, 1981, at Santa Fe, New Mexico, before Examiner Richard

L. Stamets.
NOW, on this | day of , 1981, the Division

Director, having considered the testimony, the record, =nd the
recommendations of the Examiner, and being fully advised in
the premises, b
 FINDS:
(1) That due public notice having been given a; required
by law, the Division has jurisdiction of this cause and the

subject matter thereof.




(2) That the applicant, Phillips Petroleum Company, seeks

the Amendment of‘Division‘Order.No. R-5897, to include the-
injection of carbon dioxide in the previcusly authorized
preésure méintenance project in the East Vacuum Grayburg-San
Andres Unit, for conversion of existing'injectors to water/
cafﬁon dioxide injection, and fofvthe approvélyof a portion
of the East Vacuum Graybufg-San Andres Unit as a Qualified
Tertiary Oil Recovgry Project under the Crude 0il Windfall
| Pfofiié'Taquct of 1980. |

(3) That said secondary recovery project lies within the
Vacuum Grayburg-San Andres Pool, Lea County, New Mexico.

(4) That said pool was discovered May 5, 1924, by Socony
Vacuum 0il Company, experienced substantial development there-
after with waterflooding being initiated in one project during
1958. .

(5) That the Phillips Petroleum Company East Vacuum Unit | :
Pressure Maintenance Proj§2:;d?’approximately 7025 acres was
approved by said DlVlSion g der 57589.uég,January 16, 1979, and

Wil Secd o)
water 1nJection was commenceqﬂdurlng December, 1979.

(6) - That theAggpllcant now seeks approval for the injection
of cavbon dioxidqgggé?énd water into 45 project wells and the
designation of a dﬁglifying tertiary recovery project area
within said pressure maintenance project.

(7 That the proposed Qualifying Tertiary Project Area

(QTP Area)‘liesvwholly within said East Vacuum Unit Pressure

Bk ro S LR s ST e 5 A dickead GRS




Maintenance Project and consists of the following described

acreage:
Township 17 South Range 35 East, NMPM
Section 26 W2, NE?K W/Z SE/4; NE/4 SE/4
Section 2 all

Section 28. all

Section 29: all _ .

Section 31: N/2 SE/4; and SE/4 SE/4
" Section 32: all

Section 33: all ;

Section 34: N/2; SW/4; and NW/4 SE/4

Section 35: N/2 NW/4

13 South Ran‘e 35 East NMPM

~Townshi

Section 4: NW
Section 5: N/2 and NW/4 SW/4

oohéaihing 4997 acres more or less,
'(8) That té%gp{égzggtirea is" adeizﬁtelvtjglineated and
that the entire prejeet area will be adequated
(9) The the New Mexico 0il Conservation Division has

been”désignated\by fhefcogérnor of the State of New ﬁéixco;as
the appropriate'agehoy'to approve Qualified Tertiary-Recovéry
Projects in New Mexico for purposes‘of the Crude 0il Windfail_
Profits Tax Act of 1980. '

(9) That the tertiary oil recovery method used in the

OTP Preu
Phillips B;ogeet is a carbon dioxide miscible displacement

method which is a recognized tertiary oil recOVery method

described in Section 212.78(c¢c) of the Department of Energy
Regulations in effect in ‘June, 1979,
(ib) That the Tertiary Reoovéry mrthod includes overinjec-

D QD & W VG
miscibility pressure in the formation,wh c testsffﬁd tate W
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tion of voidage with water at maximum rates to achieve a
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(1&3 That overinjection began on February 1, 1981, and

tarbon dioxide injection will begin after miscibility pressure

‘has been achieved.

(ig; That under the teLtiary recovery method to be used,
it is anticipated that thezinjecteo carbon d10x1dg*‘;asured
at rgservoir temperature and pressure will be more than 10%
of the reservoir pore volume being served by the injection wells.

!
(13) That because,of the geological and reservoir character-

istics of the V&%g;ﬁzgaa-Andﬁes reservoir, theﬂQTP Area is well

svited for miscible fluid displacement by carbon dioxide as an
enﬁancedfrecovefy process. | |

(‘ 3 That the estimated primary production from the East
Vacuum Unfﬁ Precsure Maintenance Project Area is 72 million
barrels and that water flooding secondary recoVery‘operatidné
will recover aﬁ additional 38 million barrels.

(' ) That an estimated twenty-six million (26,000,000)
barrels of additional oil (which is 10%_of the original-oil-
in-place within the project area) will be recovered as a result
of the teftiary‘recovery operatibné, which is more than an
insigﬁificant increase in the amount of crude oil which will
ultimately be recovered. | |

(igg That éhe QTP Area tertiary recovery operatiocns
beginning date is after May, 1979.

(¥#) That the QTP Area tertiary recovery operations

beginning date (i.e., the date on wﬁich the injection of




liquids, gases or other matter bégins) was February 1, 1981.
6%3) That the proposed tertiary recovery operations within
said QTP Areakmeet all requirements 6f Section 4993 of the
Internz;) Revenue Code. TP fren Py J" |
{ That the Phillips Rxoedeat is designated in accordance
with sound engineering principles.
(gg; That the approval of this application will prevent
waste, protect correlative rights and~§f6ﬁ0téacoﬁsefvation.
~IT IS THEREFORE QRDERED:
(1) That effective December . 19Si;ﬁthe"Qﬁalifyihg
Tertiary Reccvery Project Area,‘describéd ih Findinglyo. (7)

of this Order, of the Phillips Petroleum Company Vacuum

Unit Pressure Maintenaﬁce'Project,'Vaéuum Grayburg-San Andres
Pool, Lea County, New Mexico, is hereby approved as a Qualified
VTértiary Recovery Projeét undexr the Crude Oil Windfall Profits
Tax Act of 1980. | A

(2) That the applicant, fhillips Petroleum Company, is
hereby authorized to inject water and Earbon dioxide ge&s into
the 45 wells listed on Exhibit "A" attached to this Order.

(3) That Grder R-5897 is hereby amended to authorize

| . gmaverey” | ‘

injection of carbon dixode up tx>)‘1naximum bottom hole pressure
of 3150 psi.

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

entry of such further ovders as the Division may deem necessary.

S il et




Done at Santa Fe, New Mexico, on the day and year

hereinabove desighatedp

Stéte of New Mexico ,
0il Conservation Division
Joe D. Ramey, Director
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RAILROAD COMMISSION OF TEXAS | 4 1380
OIL AND GAS DIVISION | LU Cxe

IN RE: CONSERVATION AND
PREVENTION OF WASTE OF
CRUDE PETROLEUY AND NOTED
NATURAL-GAS JN THE STAT

OF TEXAS é\b 8 1980

APPLICATION OF GULF OIL CORPORATION FOR A CERTIFICATION ASBURTON BRANSTEUEB
APPROVED QUALIFIED TERTIARY OIL RECOVERY PROJECT UNDER THE CRUDE
OIL WINDFALL PROFITS TAX FOR THE KOURTEN (WOODBINE) FIELD,
BRAZOS COUNTY, TEXAS

OIL AND GAS DOCKET
NO. 3-75,825

OPINION’ 'AND ORDER

Thls is Gulf 0il Corporatlon s application for certlficatxon
of the Kurten (Woodblne) Field enhanced recovery unit as a quali-
fied tertiary oil recovery project under the Crude Oil Windfall
Profits Tax (26 U,S.C, 4993), The Railroad Commission of Texas has
been desmgnated by Governor William Clements, Jr. as the proper

agency to make thess certifications,

The Kurten (Woodbine) Field was dlscovered in 1276 and de-
veloped with 131 wells on 160 acre units. The Woodbine is en-
countered at approximately 8100 feet. The pilot Jones Enhanced
Recovery Unit proposed by Gulf contains 672 acres and has four
existing producing wells. Gulf proposes to drill four new ip-
jection wells and one new producing well, number 6, on this unit.
(Tr 15) The development pattern will be an assymetrical forty acre
five-spot pattern. Gulf will drill its number 5 well to the Wilcox

at 4000 feet as a water supply well,

The estimated primary production from this unit is one mllllon
barrels of oil or 1l percent of the oil in place. (Tr 14 and Tr
29), Gulf investigated waterfloodlng (Tr 19-22) as well as geveral
methods of tertiary vrecovery for this Ffield (Tr 14). Since the
permeablllty of this Woodbine reservoir was low, 2 nullldarc1es,
(Tr 25) the only feasible method of recovery was the CO3 miscible
displacement method. Tests show  that mlsc1b111ty could be obtalned
at a pressure of between 3000 and 3500 ps;. It is estlmated that
" this miscible dzsplacement method will increase ‘ultimate: recovery
* by 1.2 million barrels of oil over the period from September, l98l

through September, 1986.

The Gulf plan calls for all new werﬂs to be drilled and com-
pieted by Aprll, 1981, At that point Gulf will repressure the
reservoir by injecting approximately 400 barrels of water per day
in each injection well for three months (Tr 16). In July, 1981, 40
tons per day per well of COp will be injected for about nine
months. Thereafter, Gulf will inject alternate slugs of CO2 and
water for three month periods until about 1986,
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The result bf_this probosed tertiary oil recovery project will
be to increase recovery from this field from 1 to 2.2 million bar-
rels of oil. This is a 120 percent increase in ultimate recovery.

FINDINGS OF FACT

- Based on - the record evidence, the Commission makes the
following findings of fact:

1. The Kurten (Woodbine)~Field is located in Brazos County,
Texas; : e

2, The Gulf Jones Enhanced@ Recovery Unit in the Kurten
(Woudbine) Field consists of 672 acres;

3. The Gulf “unit is in  the later stages of primary
depletion; .

4, Gulf plans to-go directly from primary to tertiary oil
recovery because: B T L
(a) Secondary recovery by gas injection would eliminate

€0, miscible flooding due to large remaining gas
saturations which would cause COj channelling and
reduce sweep efficiency}
(b) Comparisons with other Woodbine waterflcod projects
‘ located near the Kurten (Woodbine) Field indicate
waterflood recovery would be low; ;
. {¢) Waterflooding is not a necessary prerequisite for
CO2 miscible flooding;" . -
"(d) Tertiary recovery projects generally have a ‘higher
probability for success if initiated early in a
reservoir's life; : :
(e) Tertiary reccvery would be reduced by a lengthy
waterflood program; :

5. The tertiary oil recovery method Gulf plans to use in the
Kurten (Woodbine) Field is a COp miscible displacement

method;

6. The CO; miscible displacement method is a recognized
tertiary oil recovery method described in Section
212.78(c) of the Department of Energy Regulations in

effect on June 1, 1979;

7. The estimated primary production from the Gulf unit is
one million barrels of oil or 11 percent of the oil in

place;

8. The estimated tbtal production after the . tertiary oil
recovery project is 2.2 million barzels of oil or 25

percent of the oil in place;
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11,

12,
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‘The increase in recovery is estimated to be 1.2 million

barrels or 120 percent of primary recovery. This is more
than an insignificant amount of oil recovery;

The Gulf plan calls for the drilling of four new in-
jection wells, one new producing well and one new water

supply well.
In April, 1981, Gulf will injéct approximately 400 bar-
rels of water per day into each injection well for

approximately three months to repressure the reservoir to
a miscible pressure of between 3000 and 3500 psi.

After the reservoir is repressured -(July, 1981), Gulf

. will inject 40 tons of CO; per day per injection well

"for nine menths.  Thereafter, Gulf will alternate three

13,
14,

month injections of €O, and water until 1986;
The project béginning date will be after May, 1979;

The Railroad Commission of Texas has been duly designated
by the Governor of Texas as the jurisdictional agency
authorized under state law to qualify tertiary recovery
projects for purposes of the Crude Oil Windfall Profits

‘Tax of 1980.

CONCLUSIONS OF LAW

The project proposed by Gulf involves a miscible fiuid
displacement process, which is one of the tertiary oil
recovery methods described in Section 212.78(c) of the
Energy Regulations of the D.O.E. in effect on 6-1-79.

The project proposed by Gulf will result in a more than
insignificant amount of additional ©il recovery from the

Jones Enhanced Recovery Unit.
The project proposed by Gulf will begin after May, 1979.

The project proposed by Gulf will affect all of the 672
acre unit and such unit is adequately delineated.

The Railroad Commission of Texas has been designated as
the appropriate agency to certify qualified+tertiary oil
recovery. projects pursuant to Section 4993(d)(5)(A)(1i) of
the Internal Revernue Code.

The project meets, and the Commission approves the pro-
ject as meeting, the requirements of subparagraphs (a),
(B) and (C) of Section 4993 (C)(2) of the Code.
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IT IS THBREFORE ORDERED BY THE RAILROAD COMMISSION OF TEXAS
THAT the COp miscible gas displacement by Gulf in its Jones
Enhanced Recovery Unit in the Kurten (Woodbine) Field is hereby
certified as .a qualified tertiary oil recovery project under
Section 4993 of the Internal Revenue Code.

Done this the 1’ day ofh&ﬁ\bﬁr , 19 80,

SSION OF TEXAS

CONMMISSIONER




KELLAHIN and KELLAHIN
Attorneys at Law
500 Don Gaspar Avenue

Post Office Box 1769
. Telephone 982-4285
Santa Fe, New Mexico 87501 Acea Code 505

October 19, 1981

Jason Kellabin
W. Thomas Kellahin

Karen Aubrey

Mr, Joe D. Ramey
0il Conservation Division

P.0. Box 2088 . i ¢
- Santa F:, New Mexico 87501 ' CLLA’Q / /’Z 6

RE: Phillips Petroleum Company
Dear Joe: )

Please find enclosed our application on behalf of
.Phillips Petroleum Company for the addition of carbon '
dioxide as an injection substance in the Phillips Pressure
Maintenance Project in the East Vacuum Grayburg-San Andres
‘Unit area, Lea County, New Mexico. B

This pressure maintenance project was originally ...
approved on January 26, 1979, in Case 6367 by Order R-5897.
I believe that case file reflects the Division has copies
of all the documents now required by the new Rule 701,
Please adviseme if you desire us to obtain any other data,

- In addition, the application requests ‘approval of the |
0il Conservation Division that the subject’project.is a .. =
qualified tertiary oil recovery project under Section 4993
of the Interval Revenue Code. - R ‘

The Code allows an operator to either obtain approval
of the New Mexico 01l Conservation Division as the jurisdic-
tional agency or in the alternative to have a certification
from a petroleum engineer. However, in the case of certifi-
cation by apetroleum engineer the IRS need not isste a
ruling. Conversely when approval is obtained from the juris-
dictional agency, the IRS must’issue a tuling within 180 days
of the date he receives the request. Because of the tremendous
amount. of money to be expended on this project, Phillips is
unwilling to rely simply upon a certification by a petroleum
engineer and respectfully requests your consideration of this
case. :

For your information, I have enclosed a copy of the
Crude Oil Windfall Tax Act of 1980, .and a copy of a recent
Téxas Rallroad Commission Order on this matter, and a copy
of a recent arfiicle in 0il & Gas Journal on the subject.
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Mr. Joe D, Ramey
October 19, 1981

Page two

We desire a hearing‘on November 19, 1981, the next
avallable Examiner docket.

Please call me if y'du have any questions.

qury tru@(

W. Thoma$ )(ellaﬁin

WTIK: jm
cc: Mr. Bill Berry, Phillips Petroleum




STATE OF NEW MEXICOQ
DEPARTMENT OF ENERGY AND MINERALS
0IL CONSERVATIOM DIVISION

IN THE MATTER OF THE APPLICATION OF
PHILLIPS PETROLEUM COMPANY FOR AMENDMENT
TO ORDER R-5897 TO INCLUDE THE INJECTION , |
OF CARBON- DIOXIDE, FOR CONVERSION OF 1
EXISTING INJECTORS TO WATER AND CO9 INJEC- : :
TION,. AND FOR APPROVAL OF THE EAST VACUUM Case ‘79/21C5
GRAYBURG SAN ANDRES UNIT PROJECT AS A~

- QUALIFIED TERTIARY OIL RECOVERY PROJECT

PURSUANT TO THE CRUDE OIL WINDFALL PROFITS

TAX "ACT.

APPLICATION

COMES NOW PHILLIPS PETROLEUM COMPANY by and through

its attorneys, Kellahin & Kellahin, and applies to the New

Mexico 0il Conservation Division for an Amendment to Order R-5897
to include the injection of Carbon ‘Dioxide, for conversion of
existing injectors to water-COz,‘injeCtibn, and for approval of
the East Vacuum Grayburg San Andres Unit Project as a qualified
tertiary oil recovery project pursuant to the Crude 0il Windfall

Profits Tax Act (26 U.S.C. 4993), and in support thereof would

show:
1. Applicant is the operator of the East Vacuum Grayburg

San Andres Unit Pressure Maintenance Project as approved by the

New Mexico 0il Conservation Division in Order R-5897 entered

January 16, 1979 and Order R-5871 entered November 27, 1978.

2. In accordance with Division Order R-6702 (Rule 701),

applicant has completed and attached Form C-108 for the purpose

of amending Order R-5897 (Pressure Maintenance PrbjeCt) to allow

for the’injeétion of carbon dioxide as more fully described

therein.

f 3. That the East Vacuum Grayburg San Andres Unit

qualifies as agtertiary‘oil recovery project pursuant to the

Crude 031 Windfall Profits Tax Act of 1980 because:




(a)

(b)

(c)

(D

(e)

(£)

(8)

(h)

(i)

&)

The Governor of the State of New Mexico has
submitted written notification to the Secretary
of the Internal Revenue Service that the New
Mexico 01l Conservation Division is the

Jurisdictional agency in a case of an apnllcatlon

involving a tertiary recovery project pursuant
to 26 USC 4993.

That the Phillips Project, a part of the East-
Vacuum Grayburg San Andres Unit consisting: of

- approximately 5000 acres more or less, of State

lands, located in Lé&a County, New Mexico and
operated as a unit approved by the New Mexico
011 Conservation Division pursuant to Order
R~5971 is adequately delineated , all as shown
on Exhibit (1) hereto.

That the Vacuum Field was discovered May:. 35,

1929, by Socony Vaciuum 0il Company, Development
began in 1939. The first waterflood project
in the field began in 1958 by Mobil. The latest
flood in the field is the subject East Vacuum
Grayburg San Andres Unit operated by Phllllps
effective December 1, 1978.

That said unit is in the later stages of prlmary
depletion. G

That the tertiary recovery project beglnnlng dat“~“
is after May, 1979. F

That carbon ‘dioxide miscible dlsplacemeht _
method is a recognlzed tertiary oil recovery
method described in Section 212, 78(c) of the
Devartment of Energy Regulations in effect' on

“June 1, 1Q71

That the Philllps Unit in the Vacuum San Andres
reservoir for the miscible displacement by
carbon dioxide injection is well suited as an
enhanced recovery process because of the low
permeability of the pay and high formation
water salinity.

That the estimated increase in primary productlon
from tiie Phillips Project as a result of

pressure maintenance with use of carbon dioxide
is 26 million barrels of oil or 10 percent of

the original oil in place.

After the reservoir is repressured to approximately
1400 psig by approximately early 1984, Phillips
will begin full scale injection of COz into

the 45 wells shown as water-alternate-gas (WAG)

Anjectors, Exhibit 1, after the reservoir is

repressured to 1400 psig Injection should be
an average of 40 MMSCFPD into half of the total

WAG injectors at any given time. The injéction

periced will be for six months, with rotation
to the other half of the injectors every six
months. The WAG ratio would then be near 5:4
(reservoir barrels water per reservoir barrel

gas).

Thet the project will affect all of the
approximately 5000 acre area shown on Exhibit
(1) and more fully described as follows:




Township 17 South Range 35 East, NMPM
Section 26: all

Section 27: all

Section 28: all

Section 29: all

Section 31: N/2SE/4 and SE/4SE/4
Section 32: all

Section 33: .zll ,
Section: 34: N/2; SW/4 and NW/4SE/4

Township 18 South, Range 35 East, NMPM
Section 4: N/2NW/% and NW/4NE/4
Section 5: N/2 and NW/4SW/4

(k) That complétibnkdf pressure‘maintenance'by
waterflooding zlone is not a necessary pre-
requisite for carbon dioxide miscible flooding.

<r¢ ‘»‘

(L) That tertiary rebovery projects generally have
a higher probability for success if initiated
early in a reservoir life.

(m) The project requires that the wells currently
used for water injection be converted to water-
carbon dioxide injectors. ,

KELLAHIN & (6

ellahin

P, 0 Box 1069
Santa Fe, New Mexico 87501

(505) 982-4285

By
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APPUICATION FOR AUTHORIZATION 10 THICCE

“Purposer /77 Secandary fccovery /K Preasure Maintenance /77 Disposal /77 Sterage
_Application quolifices for sdministrative approval? /77 yés /X7 no

.
W

" ‘Operator: Phillips Petroleum Company
Box 1957, Houston, Texas 7700l

Adgregs: )
Contsct party: _W, B, "Bill" Berry , Phone: (213) 669-2104

Well data: Complete the dato required on the reverse side of ‘this form for each well
proposed for injeclion. Additional shects moy Le attached if necessary,

Is this an expansion of an existing project? /X7 yes /7 no o
Il yes, give the Division ocrder number authorizing the project _ R~ 9897 .

Attach 3 map that identifies all wells and leases within two miles of any proposed
infection wall with a one-holf mile radius circle drawvn around each proposed injection

well., This circle identifies the well's area of review,

Attsch a2 tabulation of dita on all wells of public record within the area of review which
penetrate the proposed injection zone. Such data shall include o description of each
well's type, construction, date drilled, location, Jepth, record of completion, and

s schematic of any plugged well illustrating all »lugging detail.

 Attech data on the proposed operation, including:

1. Propoéed average und maximum daily rate und volume of fluids tu be injécted;

2. Whether the Lystem is open or closed;
3. Proposed avérage and maximum jnjection pressure;
4, ‘Sources and an appropriate analysis of injection fluid and compatibility with
the receiving formatiap if other than reinjected produced woter; and
5. 1If injection is for disposal purposes into a zonc nat productive of oil or gas
at or within one mile of the proposed well, attach a-chemical analysis of
the disposal zone formation water {may be measured or inferred from existing

literature, studies, nearby wells, etc.).

Attach aporopriate geological data on the injection zone including appropriate lithologic
detall, geological name, thickness, and depth. Give the geologic name, and depth to
bottom of all underground sourées of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/1 or less) overlying the pFoposed
injection zone as well as any such source known to be immediately underlying the

injection interval. .

Describe the proposed stimulatfdn program, if any,

Attsch appropriate logging and test data on-the well. (If well logs have been Filed

with the Division they need not be resubmitted.)

Attach a chemical analysis of fresh water from .two or more fresh water wells (if
svailable and producing) within one mile of any injection or disposal well showing
logatlon of wells and d;(es samples wete taken. ,

Applicants for disposal ‘wells must moke an affivmative stotement that they have
exsmined available qeologic and engineering dato and find no evidence of open faults
or any other hydrelogic connecctivn between the dispusal zone and dny underground

source of drinking water.

Applicants must complete the “Proof of‘thjcc“ section on the reverse side of this form,

Ceftlf!cqt&on

rmatijon submitted with this application is true and currect

ﬂAf\ Title httarney

N Date: OCtOb?r.ZO; 1981

1 heceby certify that th

I the lnrbrmntion required under Yections Vl,.VlIl. X, and X[ ahove hase been previously
“submitted, it need not bLe duplicatéd and resubmitted. Plcase show the date and circumstance

of the earlisr submittal. bmitted Oct %4, 1978, H ine ¢ 5167 _( 897

BISTRTUUTION: ~9710j0g




A. lhe foYlowiag well data must be submilted for cach injection well covered by thig application.
The daln mual Le Lolh e tobular and gchenmalic form and shall “include:

(1) tease nﬁmo; Well No.j location by Section, Township, and Range; and footayge
"focation within Lhe scction,

(2) ftach caélﬁd string used with its size, sctting depth, sacks of cement vsed, hole
slze, top of cement, and how such top was determincd. g }

(3) A description of the tubing to be used including its size, lidinq material, and
setting depth. v

(4) The nome, model, and'scttinQ‘depth of the packer used or a description of any other
sed) system or assembly used.

Divisicon éistrlct offices have'supp]ies'of Hel) Data Sheets which may be used or which

may be used as models for this purpose. Applicanis for scveral-identical wells muy
submit p “typical dota sheet” rother thon submitting the dota for each well. ‘

8. The following must be submitted for each injection wel, covered by this application. All
items must be addresstd for the initial well. Responses for additional wells need be shown
only when different, Information shown on schematics need not be repeated.

(1) The name of the injection formation and, if applicable, the field or pool name.
{2} The injection inté¥v31 and whether it is perforated or open-hole.
(3) Stnfe if the well was drilled for injection or, if not, the original purpose of the well.

Give the depths of any other perrorhted intervals and detail on the sacks of cement or

{4)
bridge plugs used to seal off such perforations,

(5} Give the dépth to and name of the next higher and next lower oil or 9as zone jn the
area of the well, if any, . .

X1v. PROOF OF NOTICE o .

ANl apﬂiicants'NUSt'furnish proof that a copy of the applicaticn has heen furnished, by
certified or registered mail, to the owner of the surface of the land on which the wrll
is to'be locoted and to each lcasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must
be submitted. Souch proof shall ‘consist of a copy of the lepal advertisemznt which was
published in the county in which the well is located. The contents of such advertisement

must include:

(1) -The nams, address, phone number, and contact party for the applicant;

) the intended purpose of the ipjéction well; with the exact location of single
wells or the section, township, and range location of multiple wells;

(3) the formation name and depth with expected maximum injection rates and pressures; and

(4) ® notation that,interested parties must file objections or requests for hearing with
the 0i) Conservation Division, P. 0, Box 2088, Santa fe¢, New Mexico 87501 withiq 15
days. e

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBHITTED, \

NOTICE: Surface owners or offset operatnrs must filec any objections or requests for heafﬂnq
of administrative applications within 15 days from the date this application was

majled to them.

e e B R
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R. Sullivan
Commission of Texas
o Yew.

sarea-of the Ceude Qil Windfall
Pt v At of 1980, Qualified
g Yoo 01l Recovery Projects, will be
. edhere, The Tax Act provides
B ke - owest tax rate of 30% on
» al
B . ~sion of the incremental ter-
8a . 20 portion of the Tax Act (26
L0 JWJI will be followed by differ-
% ent ways of qualifying a project, the
.lm!voad Commission’s experience in

; bil.recovery project
{ wndei the Wm«riyfall *Profits 'Tax Act
> entitles an opetator'to the lowest per-
f missible tax ‘rate of 30%.

i rental oil production attributable 1o

38 20 :emary oil recovery project. The

© Geriication also, accelerates the base
i

faster for th
Increme
. amount of

level producuon is ‘defined as the.
average monthly producnon removed
from the propert “for the six month
tober i, (1978 “through March=
1979), reduced by 1% for each mo

hegins.,

After the ?ro;ect begmnmg date
the base level decreases by 22% per
month,

The acé&ﬁtpanying graph ‘shows
the tax galcuta(ion for a project with a
base leye! production’sf 900

3ted fro, ratd’ between' the tier
tax"rate)-and Yer’
rate)'ml production from:the project.

In order 10 be certified the tertiary
project must be one of the ten pro-
jects listed in the June 1979 Depart-
ment of Energy, Energy Regulations,
10 CFR 212.78(c). The junc 1979
Energy Regulations list the following

Circle 454 on Reader Service Card

os al

The 30% rate applies to the incre-

period prior to° March 31,1979 (O¢-

bold'and -

a project beg ginnihg date of January 1,
1983 The nc{eménlal ol prbductlon', :

{(60% tax:

RS T T A ‘.,,=

1% /month before -
'beglulw date

2%%month after
- Q beginning date

nd secondary production dec ne
—————Base level production = %) b6

‘\ Beginaing date of
Tax decling: \ project: 971783

pro;ecls as qualifying:.
. Miscible fluid dlsplacement
2 Steam drive injection . .
3.. Microeniulsion flooding -
4. In situ combustion -,

‘5. Polymer augmented water-»

flooding
6. Cyclic steam’ injection
7. Alkaline flooding -~ =
8. Carbonate waleiflooding
immiscible earshon dioxide dis-
placcmem
10. Any other method approved by

after 1978 up to the date the project + the Seceetary of IRS

The Energy Regulations in effect in
June 1979 were amended by DOE on

Oclober 1,1979. The Wmdfall Profits’

Tax Acl, however, ties' tertiary” pro-
jects to the June 1979 regulations.’
There is considerable "doubt “as:'to

whether ‘the “June 1979 +or-October .
1979 regulations will -be /followed. -

Generally, the Oclober:1979 regula-

..tions are niore detailed than_ the June .
. 1979. regulatlons The accompanying

inset box gives a side by, side com-
parison of the two sets ‘of Energy
Regulations.

One important note is thai the Oc-
tober segulations change “immiscible
carbon dioxide displacement” o “im-
miscible gas  dispracement.” This

- some ﬂex:bziny 17 the syste
types ‘of projects.”This will réquire an

corld be,im, ortant if IRS. feels con-
suained to follow the June 1979 Ener-
gy Regulations exclusively. ..

The tenth méethod Jisted * Jeaves
ém’for new

operator to request from the Secretary

.of the_Internal ‘Revenué Servxce a

“tevenue ruling” that the ‘new project

- qualifies-as an enhanced o:l tecovery
.techmque ,.

* In" addition to” Tlltmg wuhm one of
the categories listed above, several
other items have to be proved. First,
thé process must be applied in accor-

* dance with.“sound engineering" prin-

ciples ; and must “be -expecled lo result
in more’ than an msugmf'canl ncrease

*in' the amount’of ‘crude oil which will
~ultimately’ be’ recOvered“ (2§f us.c.

4993),+
-.*Whether: project |s expected 1o

.-recover.‘more,-than ‘an insignificant
‘amount 'of ‘crude oil is' a facts- and-
- Circe

tances delermmallon made in

¢ach ca;

‘One very lmporlant poml ‘is that,
even lhough it does not'say so any-
where in the statute, the 1RS expucts
an explanation anylime an operator
goes directly fromvprimary production
1 a tertiary project.
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- An operator {5 expected to thow
that the “more than insignificant”
amount of production attributable to
the tertiary project would occur over
a secondary . process. Therefore an
operator should - compare “expected
tertiary recovery with expected recov-
ery from primary "and secondary
means, . The fact that a' field is not
amenable_to secondary methods or
that secondary methods would de-
stroy the * potential - use ‘of tertiary
methods would seem to be satisfac-
tory reasons_for going directly from
primary.to tertiary production.

The Commission has heard two
cases where the project goes directly
from primary to tertiary. These arc
Gulf's application in the Kurten
(Woodbine) Field and Coastal Oil and
Gas’ application in- the Panhandle
{Red Cave) Field. The two cases are

tdam Driva Tjection, i i
S into “one set of wells
or other injection source to effect
oil displacement toward and production from a

of wells:(production wells). T

‘ous’ injection’ o
(injection wells)

. second set

72 (14 Gas fourmal, Feh 2, 1981 TECHNOLOGY

cited later in this article.

Second, the preject beginming date
must be after May 1979, The project
beginning date is defined as the later
of the date on which tertiary injection
begins or the date the project is certi-

Z

The project can be certified by
DOE as a qualified tertiary enhanced
recovery project under DOE regula-
tions for front-end costs or can be self-
centified by a petroleorn en%ineer or
certified by the jurisdictionral agency
under 4993(c)(2¥D} of ‘the Windfall
Profits Tax Act for the lower tax rate.
The Railroad Commission has been
designated as the Texas jurisdictional
agency. i

Third; the property affected by the
project must be clearly delineated. i
a pilot project or only a portion of a
field is involwed in the certification,

.’

the operator must show the area th
project will affect. Only: productiv
from the wells affected will qualify f
the lower tax.

~ When a whole iield is to be cen
tied, injection wells should b
planned so that there is no questic
that the whole field will be affected
. Finally, the Tax Act treats a signif
cant expansion of an existing proje
as a separate project. (See ARCO’
applitation in the Block 31 (Devon
ian) Field, ‘Crane County, Tex., cites
below.). . L

The question of what is a 3ignifican

expansion ‘is again a facts-and-cir
cumstances . determination made it
each case. Operators are requited k
file periodic certifications that the pro
ject still continues to qualify. The
requirements for this filing have no!
yet been published,

vof carbo .
i2displac t inder condi-
lity with reservoir oil is not




- This filing is 1o insure that the oper-
Y receives the lax benefit only
~wminde the project is cngoing.
are two ways to celify a
preirt under the Tax Act. The fivst s
® Aave a pelroleum engineer certify
B rorct and the second is 1o have
& anedhictional agency make the
te-=anon. There are advanlages to
e methad byt the autlor believes
*. whicuenal agency certification
v e aupetior for the reasons dis-
sevend bolow,

When the jurisdictional agency cer-
wes o project, it is presumed valid
20 USC 4993di(6). This presump-
we does. not extend “to  petroleum
eexenver certified projects. The juris-
d= honal - agency determingtion can
vey be overturned if cthere” is  not
« meial evidence on the record to

-+ the certification or if addition-

£

' S

of the Yésérvo

rom well or wells hasi been burmed. The process

SRR
Y ol

al evidence not in the record shows
that the project does not qualify.

The fina) advantage to the jurisdic-
tional agency cetification is that an
operator can submit the cedification
with the evidence submitted lo_the
agency to the Secretary of IRS and
request a ruling that the project quali-
fies. The Secrelar,’ of IRS has 180
days to rule on the trequest.

Once approved by the Secretary of
IRS, possible liability for back taxes
from a future audit is cut off. Of
course, if the project should cedse W
qualify at a future point, the Sccre-
tary’s approval will also cease.

Texas certifications. The- Railrcad
Commission of Téxas has heard sever-
al different types of tertiary certifica-
tion cases to date. Table't is a list of
the cases and type of tertiary process
invoived.

.

may include the concurrent,
jed'q{) of water.™

7 Heavy Oil Recovery Technique ...
means any technique for the recove
with a gravity less than 6% API.

_ Preparing cases. . ) preparing capes
for presentation bi:rore the jurlsdic-
tional aﬁency, an operator should
come (ully prepared. The rator
should review the statute and make
sure that he has covered all the appli-
cable points.

Finally, an operator should be sure
the proposed projecl uses a method -
that is described in both the Depart-
ment of Encrgy, Energy Regulations in
effect in June 1979 and the Enzrgy
Regulations of October 1, 1979,

With the potential tax liability  that
could be involved, an operator should
tully comply with all aspects of the
tax and regulations. v ,

The following is"a checklist of the
minimum filing requirements for ap-
plications lo the Railroad Commission
for certification of tertiary tecovery
projects pursuant to the Windfall Prof-

alternating, or subse-
EERT PSP ST

2y
i

1y of crude oil -
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 Téxas' cértification cdses

’hbiel

. BdanR Sullivanisa
legal examirer for

the Railroad Commis-
sion of Texas. Pre-
viously, hewasataw
clerk with thé Aus-

tin, Tex., faw firm of

degree (With petrol

neering from the University of Texas in
1976, Sutlivan is a past SPE-AIME student
chapler president and a student cnember of
the Amecican Bar Association’s Natura)
Resources Law Section. Sullivan has
vrorked as a petroleum engintier for
Amoco Production Co. in Corpus Christi,
Tex., and for Max F. Powell, Consulting
Petroleum Engineer, in Austin,

it Tax Act. ,

1. A clear description of the prop-
ety ot portion of property which will
be affected by the lemary recovery
progranm

2. The beginning date of the pro-
ject (date injection will commence).

3. Adescription of the type of lerti-
ary recovery method to beé used: (a) It
must be one of ten methods listed in
the Federal Ene:gy Regulations of
June 1979 or a type which is ap-
proved by the Secretary of the Trea-
sury. (For & description of the meth-
ods, see 10 CFR 212.78); (b)-A de-
scription of any secondary or lertiary
project used on the property in the

74 O & Gas Journa), Feb 2, 1981 TECHNOLOGY

) 'p‘ast; and (c) The history and projec-
tion of the tertiary process—pilot
flood - hjstory,) past development,

planned development.

4. An eftcmate of the recoverable
reserves: (a) without the tertiacy “pro-
ject;-and (b) with'the tertiary project.

-5,  The production history” of the

property: (a) Past production; (b Fu-
tire producnon pro ecteg \a;nhout the " F
A :

= ;_temary pro

6 Charactenshcs
field, including: (a) name of the field;
(b) depth; {c) lithology; (d) thlckness,
(e) porosity; (f) permeability; (g) reser-
voir pressure history; and ¢h) aay oth-
er relevant geological data.

7. A description of how these geo-
logical and engineering factors were
taken into account in developing the
program.

Recommendations. It is recom-
mended that all operators obtaina
jurisdictional agency. certification of
their projects. The 1unsd|cuonal agen-
cy certification carries a presumplion
of validity that petroleum engineer
certifications do not carry.

After jurisdictional agency certifica-
tion an operator should request a ful-

.ing from RS that the project qualifies. -

This insures that an opeérator will not
be liable for back taxes from a future
audit.
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Predmtuon melhods for thermody
namic properties may be classified a-
esther single _or split equauons of
state.! The single equation of stale
uses the same equation (o, ‘predict
‘properties of both the vapot-and’ the
liguid phase.

The Soave Rednch Kwong (SRK),
Peng” Robmsbn {I‘R} ‘and Benedicl
Webb Rubin*” (BWR) -are’ smgle

of. sme. The Chao Seader®
(CS) is ani exainple of a'split equation
of state which uses different equations
to* represent - the vapor and liquid
phases.

The - equations for (he SRK - ace
showri in Table 1, those for the CS ate
shown in Table 2. The refative merits
and demerits of each type of eguation
of ‘state have been summarized by
Erbar arid ane presented in Table 3.

=While:; s ofi

lhese is illustrated’in Flg. 1. Peaks o
“spikes are found in the Bubble point
cunve “on the {PT) pressure-tempera-
tuie. diagram at higher préssures on
the liquid side of the envelope.

Fig. 2 demonstrates a second k- “d
of behavior. Once again, the t-o
separate equations of state do not
come to a common po:nl As 2 mattet

of fact, they may never intersect when
an atterapt is made to calculate: the
bubble point-dew point envelope for
the ‘mixture.

There are a number of calculauonal
problems that can arise when com-
puter programmed equations of stale
are ‘used for hydrocarbon phase be-
havior cafcuiauons Some of the maore
frequiently occuring will be discussed,
together with their causes and Cu'vs

All K values equal to'1. A'notor:
failure with K-value-predscuon iy th-
ods based on’ a, single® equation
. state is when all K values equal 1. The
first time it occurs the eiigtineer/user is
usually sent into a state of consterna.
tion,

However, 'in most cases the cause
of .the problem is quite simple;

Q7
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STATE OF NEW MEXICO
'ENERGY AND MINERALS DEPARTMENT

OII, CONSERVATION DIVISION'

IN THE MATTER OF THF HEARING
CALLED BY THE OIL CONSERVATION

DIVISION FOR THE PURPOSE OF

CONSIDERING:

y

)
PA
LA

/ : CASE NO, 7426

S Order No. R- (05/5@
/’ . ) -

APPLICATION OF PHILLIPS PETROLEUM

COMPANY FOR AMENDMENT OF DIVISION CRDER

NO. R-5897 AND APPROVAL OF A QUALIFIED

TERTIARY OII, RECOVERY PROJECT UNDER THE " Ny e
CRUDE OII, WINDFALL PROFITS TAX ACT OF L

1980, LEA COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISION:

) _ . N
This cause came on for hearing at 9:00 a.m. on November 19,

1981, at Santa Fe, New Mexico, before Examiner Richard 1.,

Stamets.

'NOW, on this day of December, 1981, the Divisien
Director, having considered the testimony, the record, and the

recommendations of the Examiner, and being fully advised in the
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STATE OF NEW MEXICO
ENERGY AND MINERALS DEPARTMENT

OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION

DIVISION FOR THE PURPOSE OF

CONSIDERING:
/ g
.CASE NO, 7426
/ Order No. R- (03156

"~ APPLICATION OF PHILLIPS PETROLEUM
COMPANY FOR AMENDMENT OF DIVISION ORDER
‘NO. R-5897 AND APPROVAL OF A QUALIFIED
TERTIARY OIL RECOVERY PROJECT UNDER THE AN\
CRUDE OIT, WINDFALL PROFITS TAX ACT‘OF“. S

1980, LEA COUNTY, NEW MEXICO.

ORDER OF THE DIVISTION

BY THE DIVISION:

This cause came on for hearing at 2:00 a.m. on November 19,

1981, at Santa Fe, New Mexico, before Examiner Richard I..

Stamets.

NOW, on this day of December: 1981, the Division
Director, having considered the testimbny, the record, and the:

recommendations of the Examiner, and being fully advised in the

A
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premises,
FINDS:

(1) That. due publlc notlce hav1ng been glvon as requlred

by law, the D1V1810n ‘has jurisdiction of this cause and the

subject matter thereof.

(2) That the applicant,'Phillips'Petroleum Company, seeks
the Amendment of Division Order No.‘Rf5897, to include the
injection of carbon dioxide in its pfeviously authorized
pressure maintenance project in the East Vacuum Grayburg-San
Aridres ﬁhit, for conversion o¢f existing injéctors to
water/carbon: dioxide injection, and for - the approvél of a
portion of the East Vacuum Grayburg San Andres Unit as a
Qualified Tertiary 0il Recovery Project under the Crude 0il
Winidfall Profits Tax Act of 1980.

‘ fPresSare  J77G 4 /44&44 I
(3) That said secomdary—reeouvery project lies within the

Vacuum Grayburg-San Andres Pool, Lea County, New Mexico.

{4) That said pool was discovered May 5, 1924, by Socony

Vacuum Oil Company, experienced substantial development

‘thereafter with waterflooding being initiated in a project

during 1958,

(5) That the Phillips Petroleum Company East Vacuum Unit
Pressure Maintenance Project consisting of approximately 7025
acres was approved by said Division Order No. R-5897 on Januaryk‘

16, 1979, and water iﬁjectioﬁ was commenced within said project




during December, 197¢.

(6) That the applicant now seeks approval for the
injection of carbon dioxide and water into 45 project wells and
the designation of a'qualifying tertiary recovery project ara-,

within said pressure maintenance project.

(7) That the érbposéerualifying Tertiary Project Area
(QTP Area) lies wholly within éaid‘East Vacuum Unit Pressure
Maintenance Prnject and consists of ‘the following described

acreage:

TOWNSHIP 17 SOUTH, RANGE 35 EAST, NMPM ,
Section 26: W/2; NE/4; W/2 SE/4; and NE/4 SE/4
Section 27: All ;
Section 28: All

Section 29: All

Section 31: N/2 SE/4 and SE/4 SE/4

Section 32: All '

Section 33: All ,

Section 34: N/2; SW/4; and NW/4 SE/4

Section 35: N/2 NwW/4

TOWNSHIP 18 SOUTH, RANGE 35 EAST, NMPM
Section 4: N/2Z NW/4 and NW/4 NE/4
Section 5: N/2 and NW/4 SW/4

containing 4997 acres more Oor less.

(8) That the OTP Area is adequately delineated and that

the entire area will be affected.

{9) That the New Mexico 0il Conservation Division‘has been
designated b»y the Governor of the State of New Mexico as the
appropriate agency to approve nglifiéd Tertiary Recovery
Proiects in New Mexicc for purposes of the Crude 0il Windfall

Profits Tax Act of 1980,




(10) That the tertiary 0il recovery method used in the

Phillips Q?P Area is a carbon dioxide miscible displacement s

method which is a recognized tertiary 0il recovery method
described in Section 212.78(c) of the Department of Fnergy

Reguldtions in effect in June, 1979.

{11) ‘That the Tertiary Recovery method: includes
&= - 3 o _
oVerinﬁection of voidage with water at maximum rates to achieve

a miscibility pressure in the formation,

{12) That slim-tube tests have determined such miscibility

pressure to be approximately 1369 ﬁsia.

(13) That overinjection began on February 1,-19%1, and
carbon dioxide injection will begin after miscibility pressure

has been achieved.

(14) That under the tertiary recovery method to be used, it
is anticipated that the volume of injecééd carbon dioxide
measured at reservoir temperature and pressure will be more than

10 percent of the reservoir pore volume being served by the

injection wells,

(18) That because of the geological and reservoir
characteristics of the effected reservoir, the QTP Area is well
suited for miscible fluid displacement by carbon dioxide as an

enhanced recovery process.

(16) That the estimated primary production from the East

Vacuum Unit Pressure Maintenance Project Arca is 72 million

r

.
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barrels and that water flooding secondary recovery operations
will recover an additiornal 38 million barrels.

(i?) That an estimated tmég%§-six million (26;000,000)
barrels of ‘additional 0il (which is 10 percent of vthe
origina%fbi%éiq}place within the project area) will be recovered
as a result of the tertiary recovery operations, which is more
than an insignificant increase in the amount of crude oil which

will ultimately be recovered.

(18} That the QTP Area tertiary recovery operations

beginning date is after May, 1979.

(19) That the QTF Area tertiary recovery operations
beginning date {(i.e., the date on which the injection of

liquids, gases or other matter bedgins) was February 1, 1981.

(20) That the probbsed tertiary recovery operations within
said@ QTP Area meet all reguirements of Section 4993 of the

Internal Revenue Code.

(21) That the Phillips QTI*' Area project is designated in

accordance with sound engineering principles.

(22) <That the approval of this application will prevent

waste, protect correlative rights and promote conservation.

IT IS THEREFORE ORDERED:

(1) That effecctive December 1, 1981, the Qualifying




Tertiary Recovery Project Area, described in Finding No. (7) of
this Ordéa,of the Phillips Petroleum Company East Vacuum Unit
Pressure Maintenance Project, Vacuum Grayburg-San Andres Pool,
Lea County, Mew Mexico, is hereby approved as a Qualified

Tertiary Recovery Project under the Crude 0il Windfall Profits

Tax Act of 1980.

(2) That the applicant,; Phillips Petroleum Company, is
" hereby authorized to inject water and carbon dioxide into the 45

wells listed on Exhibit "A" attached to this Order.

(3) That Order No. R-5897 is her=by amended to authorize
injection of carbon dioxide up to an average maximum bottom hole

pressure of 3150 psi.

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

entry of such further orders as the Division may deem necessary.

CONE at Santa Fe, New Mexico, on the day and.year

hereinabove designated.

STATE OF NEW MEXICO

OIL CONSERVATTON DIVISTON

JOE D. RAMEY,

Director

SEATL
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CASE 7426 | LA
ORDER R- S
EXHIBIT A
Approved Water-Alternate-
Carbon Dioxide Injectors
Tract 2622 - Well 0047 Tract 3202 - Well 0087
Well 006~ Well 009"
e Well 010
Tract 2717 - Well 003" Well 013~
Well 005~ |
. Well CO7-7 Tract 3229 - Well 006~
‘Well 008-~

Tract 2720 - Well 006~

s Tract 3236 - Well 006~
Tract 2721 - Well 001

Well 002~ ‘Tract 3315 - Well 006
Well 008~

Tract 2738 - Well 0077 - :
Well 008 Tract 3328 - Well 003~

Well 009~ -
. o Tract 3332 - Well 00}~
Tract 2801 - Well 005~ | o
Well 006~ | _ Tract 3333 - Well 0057
Well 007 Well 006~
Well 0127
Well 015~ Tract 3373 - Well 00}~
Tract 2865 - Well 0017 . Tract 3374 - Well 002~
, . o \  _swelf vo b
Tract 2913 - Well 007~ Tract 3456 = Well 007 =
Well 008~ Well 009
Well 009~

Tract 0524 - Well 001~
Tract 2941 - Well 001~ : Well 006

Tract 2947 - Well 0017
Tract 2963 - Well 004~
Tract 2980 - Well 003~
Tract 3127 - Well 004~




