BETC/RI-78/15

EVALUATION OF TARGET OIL IN THE 50 MAJOR OILFIELDS
OF THE PERMIAN BASIN FOR ENHANCED OIL RECOVERY

By

Energy Information Administration
Under Contract No. EY-77-C-19-0045

Date Published—October 1978

Bartlesville Energy Technology Center
Department of Energy
Bartlesville, Oklahoma




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, expressed or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference herein
to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government.

This report has been reproduced directly from the best available copy.



BETC/RI-78/15
Distribution Category UC-92a

EVALUATION OF TARGET OIL IN THE 50 MAJOR OILFIELDS OF THE
PERMIAN BASIN FOR ENHANCED OIL RECOVERY

by

Harold F. Pierce, Petroleum Engineer
James N. Hicks, Supervisory Petroleum Engineer
William D. Dietzman, Supervisory Petroleum Engineer

Energy Information Administration
Dallas Field Office
Dallas, Texas

Prepared for the Department of Energy
Under Contract No. EY-77-C-19-0045

Date Published—October 1978

A. Gene Collins, Technical Project Officer
Bartlesville Energy Technology Center
Bartlesville, Oklahoma

U.S. DEPARTMENT OF ENERGY
TECHNICAL INFORMATION CENTER



FOREWORD

The primary purpose of the Department of Energy (DOE) managment plan
for enhanced oil recovery (EOR) is to prove and demonstrate the feasibility
of new recovery technology. Proven new technology is then transferred to
private industry for application to recover more oil.

Knowledge of 011 reservoir characteristics is needed so that suitable
EOR candidate reservoirs can be selected. The purpose of this project is
to develop knowledge of reservoir characteristics such as 1ithology; types
of 0ils and brines; types of EOR chemicals and/or processes; compatibilities
of the EOR chemicals with the indigenous reservoir brines, oils, and rocks;
and the probable EOR potential of reservoirs.

This report contains the best information currently available concern-
ing the probable EOR potential of 50 major oilfields in the Permian Basin.
As technology develops this potential may increase.

A. Gene Collins
DOE Technical Project Officer
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EVALUATION OF TARGET OIL IN THE 50 MAJOR OIL FIELDS
OF THE PERMIAN BASIN FOR ENHANCED OIL RECOVERY

by

Harold F. Piercel/, James N. Hicksgf, and William D. Dietzmang/

ABSTRACT

This investigation is to determine the target oil available for
enhanced o0i1 recovery (EOR)from 50 major producing oilfields in the
Permian Basin. Five enhanced oil-recovery methods were considered and
a screening process was used to determine which was most suitable for
each of the fields. The criteria used in the screening process were
published on pages 98, 116, and 144 of the National Petroleum Council's
(NPC) 1976 report on Enhanced 011 Recovery (3).

The 50 major Permian Basin fields have an estimated 27.6 billion
barrels of oil unrecoverable under present operating conditions. The
screening process indicates that none of the fields have an outstanding
potential for thermal recovery or surfactant polymer methods. However,
16 fields have carbon dioxide potential and 11 have polymer waterflooding
potential. According to the screening process, none of the five methods
considered was suitable for the remaining 23 fields.

INTRODUCTION

Domestic oil reserves in the United States have declined for the
past several years because not enough new reserves have been found to
offset annual withdrawals. Because of the Tack of new discoveries and
the resultant decrease in reserves, investigations are being made to deter-
mine how much target oil is available for EOR methods from known domestic
oilfields, and which EOR process would be most suitable.

For this study, 50 of the Targest fields in the Permian Basin were
selected and a screening process used to determine the most suitable
EOR process for each field. The enhanced oil-recovery potential of these
fields was not quantified, but the target oil was quantified for each field.

1/ Petroleum engineer.
2/ Supervisory petroleum engineer.



To increase the ultimate recoverable 0il, certain enhanced o0il
recovery processes have been developed in the Taboratory and field-
tested with varying degrees of success. EOR methods considered in
 this investigation are: (1) steam drive; (2) in-situ combustion;
(3) carbon dioxide miscible flooding; (4) surfactant polymer flood-
ing; and (5) polymer waterflooding.

This study reviews the geological, reservoir, and fluid character-
istics of the 50 major fields in the Permian Basin and using selected
screening criteria, determines the most suitable EOR method for each
field (1, 3-8). Based upon the screening criteria, the data indicate

that steam drive, in-situ combustion, and surfactant polymer are not
l1ikely to be suitable processes for fields in the Permian Basin.

Similar work evaluating selected fields in the United States for
enhanced recovery has been done (2). This report differs in that it
is confined to the Permian Basin and contains detailed information for
50 major fields. No attempt has been made to predict increased oil
recovery by EOR methods or the economics involved.

This report contains estimates of the original oil-in-place by
field; reserves as of December 31, 1976; the ultimate recovery using
present technology, and the target oil or the amount of oil that will
will be left unrecovered after the present producing process is com-
pleted.

METHOD USED TO SELECT THE 50 MAJOR
PRODUCING OILFIELDS IN THE
PERMIAN BASIN

The 50 major producing oilfields in the Permian Basin are defined
as the reservoirs or pools-with the largest ultimate recoverable 0il as
of December 31, 1976. Ultimate recoverable 0il and original oil-in-
place were estimated by standard engineering methods, using both the
volumetric and decline curve analyses. The geographical Tocations of
the 50 fields are shown in figure 1.

Table 1 presents the estimates of original oil-in-place, reserves
as of December 31, 1976, ultimate recovery, and target oil for the 50
fields in the Permian Basin. The fields are ranked in order of esti-
mated ultimate recovery.
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TABLE 1. - Summary of estimated original oil-in-place, ultimate recovery,

reserves and target oil for 50 largest ojlfields in the Permian

Basin of West Texas and SE New Mexico, in thousand barrels

.. . Reserves
State Original Ultimate as of Target

No. Field-reservoir dist. 0.I.P. recovery 12-31-76 0il

1. YATES-Grayburg Tx.8 4,018,000 2,000,000 1,352,900 (2,018,000
2.  KELLY SNYDER-Canyon Reef Tx.8A 2,223,000 1,309,500 426,900 913,500
3.  WASSON-San Andres Tx.8A 14,315,000 1,294,500 331,900 3,020,500
4.  SLAUGHTER-San Andres Tx.8A (1,860,000 972,800 287,100 887,200
5.  McELROY-Grayburg Tx.7C |2,642,000 510,000 175,600 |2,132,000
6.  SEMINOLE-San Andres Tx.8A 1,052,000 403,000 175,500 649,000
7.  COWDEN,N.-Grayburg Tx.8 1,063,000 401,100 128,300 661,900
8.  WARD ESTES,N.-Yates Tx.8 749,000 380,000 60,300 369,000
9.  EUNICE MONUMENT-Grayburg SE.N.M. {2,000 ,000 380,000 55,400 |1,620,000
10.  LEVELLAND-San Andres Tx.8A 11,069,000 363,000 104,500 706,000
11.  GOLDSMITH-San Andres Tx.8 757,000 340,000 46,000 417,000
12.  HOWARD GLASSCOCK-Commin.  Tx.8 1,270,000 338,000 29,300 932,000
13.  FULLERTON-Clearfork Tx.8 1,140,000 310,000 126,900 830,000
14.  HOBBS-San Andres SE.N.M. | 768,000 270,500 40,100 497,500
15.  COGDELL-Canyon Reef Tx.8A 521,000 263,000 51,200 258,000
16.  HENDRICKS-Yates Tx.8 813,800 260,000 6,600 553,800
17.  DIAMOND M-Canyon Tx.8A 577,000 260,000 57,600 317,000
18.  SALT CREEK-Canyon Tx.8A 521,900 240,000 91,600 281,900
19.  FOSTER-Grayburg Tx.8 764,400 233,000 48,300 531,400
20.  GOLDSMITH-5600-Clearfork Tx.8 710,000 212,000 22,800 498,000
21.  EMPIRE-Abo SE.N.M. | 387,000 208,000 64,900 179,000
22.  VACUUM-Grayburg SE.N.M. | 908,000 205,000 39,800 703,000
23.  BLOCK 31-Devonian Tx.8 428,200 186,300 42,600 241,900
24.  ANDECTOR-Ellenburger Tx.8 294,900 184,000 51,100 110,900
25.  DUNE-San Andres Tx.8 522,000 153,000 24,500 369,000
26.  COWDEN,S.-San- Andres Tx.8 569,000 150,000 40,100 419,000
27.  KEYSTONE-Ellenburger Tx.8 347,000 146,000 5,700 201,000
28.  MEANS-Grayburg Tx.8 493,000 146,000 32,700 347,000
29.  ANTON IRISH-Clearfork Tx.8A 458,000 140,000 47,000 318,000
30.  MALJAMAR-Grayburg SE.N.M. | 479,000 136,000 25,500 343,000
31.  TXL-Ellenburger Tx.8 341,000 135,000 10,700 206,000
32.  MIDLAND FARMS-Grayburg Tx.8 534,000 133,000 26,800 401,000
33.  McCAMEY-Grayburg Tx.7C 496,000 130,000 4,300 366,000
34. BIG LAKE-Commingled Tx.7C 277,000 129,000 5,000 148,000
35.  WELCH-San Andres Tx.8A 508,000 123,000 26,300 385,000



TABLE 1. - Summary of estimated original oil-in-place, ultimate recovery,

reserves and target oil for 50 Targest oilfields in the Permian
Basin of West Texas and SE New Mexico, in thousand

barrels--Continued

State Original Ultimate Reser¥es Target

No. Field-reservoir dist. 0-I-P recovery 12?3? 76 01l
36. IATAN,E.HOWARD-Clearfork Tx.8 317,000 114,000 19,500 203,000
37.  LANGLIE-MATTIX-Commingled SE.N.MJ 527,000 112,000 17,100 415,000
38.  SAND HILLS-San Andres Tx.8 705,000 112,000 14,400 593,000
39. PRENTICE 6700-Clearfork Tx.8A 464,300 110,800 49,200 353,500
40.  KERMIT-Yates Tx.8 364,000 105,000 3,800 259,000
41. WARD,S.-Yates Tx.8 269,000 99,000 3,100 170,000
42.  WADDELL-Grayburg Tx.8 235,000 98,000 13,300 137,000
43.  DENTON-Devonian SE.N.M.| 321,100 96,800 6,400 224,300
44,  FUHRMAN-MASCHO-Grayburg Tx.8 560,000 91,000 14,000 469,000
45,  VACUUM-Abo Reef SE.N.M.| 304,000 88,000 17,500 216,000
46. PEGASUS-Ellenburger Tx.7C 238,300 87,400 4,300 150,900
47.  SAND HILLS-Tubbs Tx.8 741,000 86,000 11,000 655,000
48. JORDAN-San Andres Tx.8 293,000 84,000 16,200 209,000
49.  DRINKARD-Yeso SE.N.M.] 585,400 81,500 10,000 503,900
50.  GRAYBURG-JACKSON-Queen SE.N.M.] 296,000 81,000 4,800 215,000

TOTAL k2,096,300 | 14,491,200 4,270,400 { 27,605,100




EOR METHOD SELECTION

The procedure for selecting the best EOR process was to use avail-
able published data, the NPC's screening criteria, and judgment. However,
a much more sophisticated screening procedure is needed before assuming
any of the suggested processes are the ultimate for the reservoirs shown.
This is especially true when one considers the wide range of values found
in the literature for the reservoir and fluid characteristics.

RESULTS OF THE SCREENING ANALYSIS

The reservoirs were screened to find the most suitable EOR method
for each of the selected o0ilfields. If the values of the reservoir and
fluid parameters are within specific EOR process limits, they are so
indicated in tables A-1 through A-50. The results are presented in
Appendix A.

The screening criteria shown in table 2 indicate that none of the
50 major fields in the Permian Basin has adequate characteristics for
a steam-drive or in-situ combustion process. These two processes normally
lend themselves to shallow reservoirs with lTow gravity viscous crudes,
high permeability, and large quantities of o0il per acre-foot in place.
Of the three remaining EOR methods, the surfactant polymer was also
eliminated, primarily because the fields considered did not meet the
Tithology screening criteria. To summarize the results of table 3,
there are 16 fields with carbon dioxide potential, 11 fields with
polymer waterflooding potential, no fields with surfactant polymer
potential, and the remaining 23 fields do not meet selection criteria
for any one of the five EOR processes considered. Also, the target
0il by EOR method is presented in table 3.

Of the 27.6 billion barrels of target oil, 10.4 billion is suscep-
tible to the CO, flooding process, 6.1 billion is susceptible to polymer
flooding, and tge remaining 11.1 billion barrels is not Tisted under any
of the five EOR methods. As stated previously, this is a preliminary
screening process based on available published data for each reservoir
and the screening criteria published by NPC. Therefore, the selected
EOR process shown for each field should not be considered the only
method of increasing recovery, nor does it suggest that the EOR process
will be successful.



TABLE 2. - Screening criteria standards for enhanced 0il recovery methods (3)

Screening parameters

Enhanced oil recovery (EOR) method

Surfac- p Carbon
tant olymer dioxide
1. 0i1 gravity, °API.. > 25 -- >27
2. 0i1 viscosity, cp... < 30 < 200 <10
3. Depth, ft .......... -- - > 2,300
4, BHT, °Foceeieinnn.. <250 < 200 < 250
5. Permeability, md ... > 20 > 20 --
6. Salinity (TDS), ppm < 200,000 - -
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial oil in place... > 25 > 50 > 25
8. Lithology........... Sandstone -- Sandstone
or
Carbonate
9. Original BHP, psi .. -- -- > 1200
10. Natural Hp0 drive... 0 to weak 0 to weak 0 to weak
17. GAS CAP.evrevenennns 0 to minor 0 to minor 0 to minor
12. Fractured........... 0 to minor 0 to minor 0 to minor
13. Hardness, ppm ...... < 1,000 -- --




TABLE 3. - Summary of 50 Targest oil fields in the Permian Basin of West Texas

and SE New Mexico indicating target oil available for possible re-

covery by enhanced 0il recovery methods, in thousands of barrels

co Polymer
State None 2 Ho0 Surfac-

No. Field-reservoir dist. miscible flood tant
1.  YATES-Grayburg Tx.8 2,018,000

2. KELLY SNYDER-Canyon R. Tx.8A 913,500

3.  WASSON-San Andres Tx.8A 3,020,500

4.  SLAUGHTER-San Andres Tx.8A 887,200

5. McELROY-Grayburg Tx.7C 2,132,000
6.  SEMINOLE-San Andres Tx.8A 649,000

7.  COWDEN,N.-Grayburg Tx.8 661,900

8.  WARD ESTES,N.-Yates Tx.8 369,000

9. EUNICE MONUMENT-G.B. SE.N.M. 1,620,000
10.  LEVELLAND-San Andres Tx.8A 706,000
11.  GOLDSMITH-San Andres Tx.8 417,000
12.  HOWARD GLASSCOCK-Comm. Tx.8 932,000
13.  FULLERTON-Clearfork Tx.8 830,000
14. HOBBS-San Andres Se.N.M.| 497,500

15.  COGDELL-Canyon Reef Tx.8A 258,000
16.  HENDRICKS-Yates Tx.8 553,800

17. DIAMOND M-Canyon Tx.8A 317,000

18.  SALT CREEK-Canyon Tx.8A 281,900

19.  FOSTER-Grayburg Tx.8 531,400

20.  GOLDSMITH-5600-U.Clearf.Tx.8 498,000
21.  EMPIRE-Abo SE.N.M.}| 179,000
22.  VACUUM-Grayburg SE.N.M.| 703,000
23. BLOCK 3T1-Devonian Tx.8 241,900
24.  ANDECTOR-E1lenburger Tx.8 110,900
25. DUNE-San Andres Tx.8 369,000
26. COWDEN,S.-San Andres Tx.8 419,000
27.  KEYSTONE-Ellenburger Tx.8 201,000

28.  MEANS-Grayburg Tx.8 347,000
29.  ANTON IRISH-Clearfork Tx.8A 318,000
30.  MALJAMAR-Grayburg SE.N.M. 343,000

31.  TXL-Ellenburger Tx.8 206,000
32.  MIDLAND FARMS-Grayburg Tx.8 401,000
33.  McCAMEY-Grayburg Tx.7C 366,000

34. BIG LAKE-Commingled Tx.7C 148,000

35. WELCH-San Andres Tx.8A 385,000



TABLE 3. - Summary of 50 largest o0il fields in the Permian Basin of West

Texas and SE New Mexico indicating target oil available for

possible recovery by enhanced 0il recovery methods, in thou-

sands of barrels--Continued

co Polymer
State None 2 Ho0 Surfac¢-

No. Field-reservoir dist. miscible flood tant
36.  IATAN,E.HOWARD-Clearf. Tx.8 203,000
37.  LANGIE MATTIX-Comming. SE.N.M. 415,000
38.  SAND HILLS-San Andres  Tx.8 593,000
39.  PRENTICE 6700-Clearfork Tx.8A 353,500
40.  KERMIT-Yates Tx.8 . 259,000
41.  WARD,S.-Yates Tx.8 170,000
42.  WADDELL-Grayburg Tx.8 137,000
43.  DENTON-Devonian SE.N.M.| 224,300
44.  FUHRMAN MASCHO-Grayburg Tx.8 469,000
45,  VACUUM-Abo Reef SE.N.M. 216,000
46.  PEGASUS-Ellenburger Tx.7C 150,900
47.  SAND HILLS-Tubbs Tx.8 655,000
48.  JORDAN-San Andres Tx.8 209,000
49,  DRINKARD-Yeso SE.N.M.| "~ 503,900
50.  GRAYBURG-JACKSON-Queen SE.N.M. 215,000

TOTAL 11,103,300 6,139,000 0

10,362,800
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TABLE A-1. - Criteria for screening the YATES FIELD-Grayburg Reservoir

for possible enhanced 0il recovery methods

Enhanced o0i1 recovery (EOR) method

Screening parameters Reservoir
] , and{or Surfac- Carbon
fluid tant Polymer dioxide
-data

1. 011 gravity, °API... 30 X X X
2. 0il viscosity, cp... 5.7 X X X
3. Depth, ft .......... 1500 X X
4. BHT, °F........c.... 82 X X X
5. Permeability, md ... 118 X X X
6. Salinity (TDS), ppm (10,000 X X X
7. Remaining oil in

place after ultimate

recovery, % of ini-

tial o0il in place... 50 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 700 X X
10. Natural H20 drive... weak X X X
11, Gas cap...vevvvnnn.. yes
12. Fractured........... no X X X

502 X X X

13.

Hardness, ppm ......

Most suitable EOR method according to criteria:

1/

none—

NOTE.-- X = within 1imits or not critical.

1/ Because of large secondary gas cap.
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TABLE A-2. - Criteria for screening the

KELLY SNYDER FIELD-Canyon Reservoir

for possible enhanced 0il recovery methods

Enhanced oil recovery (EOR) method
Screening parameters R:zg;;gir
Surfac- Carbon
fluid %gnic Polymer dioxide
data

1. 0il1 gravity, °API... 43 X X X
2. 0i1 viscosity, cp... 0.38 X X X
3. Depth, ft .......... 6795 X X X
4. BHT, °F.ccievinennnn 130 X X X
5. Permeability, md - 31 X X X
6. Salinity (TDS), ppm |59,000 X X X
7. Remaining oil in

place after ultimate

recovery, % of ini-

tial oil in place... 41 X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 3122 X X X
10. Natural HZO drive... no X X X
17. GAaS CaAP.vvvveuennsnn no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 3700 X X

1/

Most suitable EOR method according to criteria:

carbon dioxide~

NOTE.-- X = within limits or not critical.

1/ carbon dioxide flood currént]y in operation.
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TABLE A-3. - Criteria for screening the WASSON FIELD-San Andres Reservoir
for possible enhanced oil recovery methods

Enhanced oil recovery (EOR) method

Scréenin arameters Reservoir '
gp and/or Surfac- Polvmer Carbon
fluid tant Y dioxide
data
1. 011 gravity, °API... 35 X X X
2. 011 viscosity, cp... 1.1 X X X
3. Depth, ft .......... 4900 X X X
4, BHT, °F.ceieiininnn. 108 X X X
5. Permeability, md ... 5 X
6. Salinity (TDS), ppm 2775 X X X
7. 'Remaining 0il in
place after ultimate
recovery, % of ini-
tial oil in place... 70 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1850 X X X
10. Natural H20 drive... no X X X
11. Gas CaP.-veveneennn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 91 X X X

Most suitable EOR method according to criteria:

carbon dioxide—

1/

NOTE.-- X = within 1imits or not critical.
1/ carbon dioxide flood being investigated.
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TABLE A-4.- Criteria for screening the
For possible enhanced 0il recovery methods

SLAUGHTER FIELD-San Andres Reservoir

Enhanced 0il recovery (EOR) method

Screening parameters Reservoir
and/or Surfac- Pol Carbon
fluid tant olymer dioxide
data
1. 011 gravity, °API... 32 X X X
2. 011 viscosity, cp... 1.65 X X X
3. Depth, ft .......... 5000 X X X
4. BHT, °Fivevininnn.n. 108 X X X
5. Permeability, md ... 1 X
6. Salinity (7DS), ppm 150000 X X X
7. Remaining oil 1in
place after ultimate
recovery, % of ini-
tial oil in place... 48 X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1750 X X X
10. Natural H,0 drive... no X X X
11. GasS CaP.vveveveennns no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 19000 X X

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X = within 1imits or not critical.
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TABLE A-5. - Criteria for screening the

McELROY FIELD-Grayburg Reservoir

for possible enhanced oil recovery methods

Enhanced 0il recovery (EGR) method

Screening parameters Rzig;;gir
[ Surfac- Carbon
fluid tant Polymer dioxide
data

1. 011 gravity, °API... 32 X X X
2. 011 viscosity, cp... 2.6 X X X
3. Depth, ft .......... 2900 X X X
4, BHT, °F..ccviivnnn. 86 X X X
5. Permeability, md ... 50 X X X
6. Salinity (TDS), ppm 14600 X X X
7. Remaining oil in

place after ultimate

recovery, % of ini-

tial oil in place... 81 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 755 X X
10. Natural HZO drive... no X X X
11. Gas CaP.veevvrvennnn no X X X
12. Fractured........... minor X X X
13. Hardness, ppm ...... 1433 X X

Most suitable EOR method according to criteria:

polymer

NOTE.-- X = within 1imits or not critical.
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TABLE A-6. - Criteria for screening the SEMINOLE FIELD-San Andres Reservoir
for possible enhanced 0il recovery methods

Enhanced 0il recovery (EOR) method
S . t Reservoir
creening parameters and/or Surfac- b0l Carbon
fluid tant olymer dioxide
data
1. 011 gravity, °API... 37 X X X
2. 0i1 viscosity, cp... | 0.92 _ X X X
3. Depth, ft .......... 5032 X X X
4, BHT, °F...ciiinann.. 108 X X X
5. Permeability, md ... 19 X
6. Salinity (TDS), ppm 38000 X X X
7. Remaining 0il in
place after ultimate
recovery, % of ini-
tial oil in place... 62 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 2050 X X X
10. Natural HZO drive... no X X X
11. Gas cap........ e yes
12. Fractured........... no X X X
13. Hardness, ppm ...... 2480 X X

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within 1imits or not critical.
1/ Gas cap
17



TABLE A-7. - Criteria for screening the

COWDEN, N. FIELD-Grayburg Reservoir

for possible enhanced 0il recovery methods

Enhanced oil recovery (EOR) method

Screenin arameter$ Reservoir
: 9P , and/or Surfac- Polymer Carbon
fluid tant dioxide
data

1. 011 gravity, °API... 34 X X X
2. 011 viscosity, cp... 1.75 X X X
3. Depth, ft .......... 4400 X X X
4, BHT, °F...vevinin.n. 93 X X X
5. Permeability, md ... 10 X
6. Salinity (TDS), ppm -
7. Remaining 0il in

place after ultimate

recovery, % of ini-

tial o0il in place... 62 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1800 X X X
10. Natural H20 drive.. - no X X X
11. Gas Cap....ceeeevnn. yes
12. Fractured........... no X X X
13. Hardness, ppm ...... 3350 X X

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X = within limits or not critical.
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TABLE A-8

- Criteria for screening the WARD

ESTES N. FIELD-Yates Reservoir

for possible enhanced oil recovery methods

Enhanced oil recovery (EOR) method

Screening parameters Reservoir
and/or Surfac- PoTvmer Carbon
Fluid tant Y dioxide
data
1. 011 gravity, °API... 30 X X X
2. 011 viscosity, cp... 1.39 X X X
3. Depth, ft .......... 3000 X X X
4. BHT, ®Freeveneenenn. 81 X X X
5. Permeability, md ... 100 X X X
6. Salinity (TDS), ppm -
7. Remaining oil in
nlace after uitimate
recovery, % of ini-
tial oil in place... 49 X X
8. Lithology........... sand X X X
9. Original BHP, psi... 1400 X X X
10. Natural H20 drive... no X X X
11. BGAaS CAP.vvevueeannnn yes
12. Fractured........... no X X X
13. Hardness, ppm ...... -

‘Most suitable EOR method according to criteria:

nonel/

NOTE.-- X = within 1imits or not critical.

1/ Gas cap
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TABLE A-9. - Criteria for screening the EUNICE MONUMENT FIELD-Grayburg Reservoir

for possible enhanced oil recovery methods

Enhanced o0il recovery (EOR) method
Screening parameters Resg;voir
ana/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 32 X X X
2. 011 viscosity, cp... 8 v X X X
3. Depth, ft .......... 3650 X X . X
4. BHT, °F...coiiuian.. 90 X X X
5. Permeability, md ... 35 X X X
6. Salinity (TDS), ppm -
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial o0il in place... 81 X X X
8. Lithology........... sand X X X
9. Original BHP, psi... 1450 X X X
10. Natural H,0 drive... yes
11. Gas Cap..ceveveunnn. no X X X
12. Fractured........... no X X : X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within 1imits or not critical.
1/ Water drive
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TABLE A-10

- Criteria for screening the

LEVELLAND FIELD-San Andres Reservoir

for possible enhanced o0il recovery methods

Enhanced 0i1 recovery (EOR) method

Screening parameters Rgig;ggir
. fac-
Pag | St | vemer | G0N
data
1. 011 gravity, °API... 29 X X X
2. 0i1 viscosity, cp... 3 X X X
3. Depth, ft .......... 4927 X X X
4, BHT, °F.ceiiveninnnn 108 X X X
5. Permeability, md ... 3 X
6. Salinity (TDS), ppm -
7. Remaintng o0il in
place after ultimate
recovery, % of ini-
tial oil in place... 66 X X X
8. Lithology........... carbonate X X
§. Original BHP, psi.. 1704 X X X
10. Natural HZO drive... no X X X
11. GasS CAP.veevreennnnn no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X = within limits or not critical.
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TABLE A-11 - Criteria for screening the GOLDSMITH FIELD-San Andres Reservoir
for possible enhanced 0il recovery methods

Enhanced o0il recovery (EOR) method

Screening parameters Reservoir
9P a?d(or Surfac- Polvmer Carbon
fluid tant y dioxide
data

1. 011 gravity, °API... 35 X X X
2. 011 viscosity, cp... 0.91 X X X
3. Depth, ft .......... 4300 X X X
4. BHT, °F.. ..., 94 X X X
5. Permeability, md . 25 X X X
6. Salinity (TDS), ppm -
7. Remaining 0il in

place after ultimate

recovery, % of ini-

tial oil in place... 55 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi.. 1727 X X X
10. Natural HZO drive... no X X X
11. Gas Cap.-eveeeeennn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -
Most suitable EOR method according to criteria: go]z@erl/

NOTE.-- X = within 1imits or not critical.

1/

It was assumed that polymers will be iiore readily available than carbon dioxide.
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TABLE A-12. - Criteria for screening the HOWARD GLASSCOCK-Cemmingled Reservoirs
for possible enhanced oil recovery methods

Enhanced oil recovery (EOR) method

. Reservoir
Screening parameters apd/or Surfac- oo Tvmer Carbon
fluid tant olyme dioxide
data

1. 011 gravity, °API... 33 X X X
2. 011 viscosity, cp... 10.4 X X
3. Depth, ft .......... 1400 X X
4. BHT, °F.c.eeiiinnn. 83 X X X
5. Permeability, md ... 200 X X X
6. Salinity (TDS), ppm -
7. Remaining o0il in

place after ultimate

recovery, % of ini-

tial oil in place... 73 X X X
8. Lithology........... sand X X X
9. Original BHP, psi... 550 X X
10. Natural HZO drive... no X X X
11. GasS CAP.vevevevannnn no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

1/

Most suitable EOR method according to criteria: _polymer

NOTE.-- X = within 1imits or not critical.

1/ Commingled.
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TABLEA-13. - Criteria for screening the FULLERTON FIELD-Clearfork Reservoir
for possible enhanced oil recovery methods

Enhanced o0il recovery (EOR) method

) Reservoir .

Screening parameters and/or Surfac- ool vier carbon
fluid tant ym dioxide
data

1. 01l gravity, °API... 43 X X X
2. 0il viscosity, cp... 0.46 X X. X
3. Depth, ft .......... 7300 X X X
4, BHT, °F...cvvino.... 105 X X X
5. Permeability, md .. 3 X
6. Salinity (TDS), ppm | 60000 X X X
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial oil in place... 73 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 2938 X X X
10. Natural HZO drive... no X X X
11. Gas Cap.-vveeeeeen.. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

carbon dioxide

NGTE.-- X = within 1imits or not critical.
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TABLE A-14.- Criteria for screening the HOBBS FIELD-San Andres Reservoir
for possible enhanced 0il recovery methods

Enhanced 0il recovery (EOR) method
Screening parameters Resg;voir
and/or
. : Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 34 X X X
2. 011 viscosity, cp... 8 X X X
3. Depth, ft .......... 4065 X X X
4. BHT, °Foeeeeveonon.. 100 X X X
5. Permeability, md ... 50 X X X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 65 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1525 X X X
1C. Natural H20 drive... yes
11, BGas Cap..veweceennns yes
12. Fractured........... no X ‘ X X
13. Hardness, ppm ...... 590 X X X

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within 1imits or nct critical.

1/ Water drive and gas cap.
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TABLE A-15. - Criteria for screening the COGDELL FIELD-Canyon Reef Reservoir
for possible enhanced 0il recovery methods

Enhanced oil recovery (EOR) method
s . t Reservoir
creening parameters and/or Surfac- carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 43 X X X
2. 011 viscosity, cp... 0.44 » X X X
3. Depth, ft .......... 6796 X X X
4, BHT, °F...ciieni.e.. 136 X X X
5. Permeability, md ... 18 X
6. Salinity (TDS), ppm -
7. Remaining 0il in
place after ultimate
recovery, % of ini-
tial oil in place... 50 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 3120 X X X
10. Natural HZO drive... no X X X
17. Gas CaAP.vevveeeennn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 8050 X X

Most suitable EOR method according to criteria: po]ymerl/

NOTE.-- X = within 1imits or not critical. o
1/ It was assumed that polymers will be more readily available than carbon dioxide.
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TABLE 'A-T6.

- Criteria for screening the

HENDRICKS FIELD-Yates Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

) Reservoir
Screening parameters- and/or Surfac- Carbon
fluid tant Polymer dioxide
data

1. 011 gravity, °API... 35 X X X
2. 0il viscosity, cp... 5 X X X
3. Depth, ft .......... 3100 X X X
4, BHT, °F..cocieennnnn 127 X X X
5. Permeability, md ... 14 X
6. Salinity (TDS), ppm | 21500 X X X
7. Remaining oil in

place after ultimate

recovery, % of ini-

tial oil in place... 68 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1400 X X X
10. Natural H,0 drive... yes
11. Gas CaP.veeeeverennnn no X X X
12. Fractured........... yes
13. Hardness, ppm ...... 1564 X X

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within limits or not critical.

1/ Water drive and fractured.
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TABLE A-17. - Criteria for screening the DIAMOND M FIELD-Canyon Reservoir
for possible enhanced 0il recovery methods

T

Enhanced 011 recovery (EOR) method

s Reservoir
creening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data

1. 011 gravity, °API.. 43 X X X
2. 011 viscosity, cp... 0.46 X X X
3. Depth, ft .......... 6569 X X X
4, BHT, °F....co.i.. 130 X X X
5. Permeability, md . 44 X X . X
6. Salinity (TDS), ppm 50000 X X X
7. Remaining oil in

place after ultimate

recovery, % of ini-

tial oil in place... 55 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 3120 X X X
10. Natural H,0 drive... yes
11. Gas cap.-..veveenn.. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 4175 X X
Most suitable EOR method according to criteria: nonelf

NOTE.-- X = within 1imits or not critical.
1/ Water drive.
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TABLE A-18. - Criterja for screening the

SALT CREEK FIELD-Canyon Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

Reservoir
Screening parameters and/or Surfac- Carbon
Fluid tant Polymer dioxide
data
1. 011 gravity, °API... 39 X X X
2. 011 viscosity, cp... 0.79 X X . X
3. Depth, ft .......... 6200 X X X
4, BHT, °F..coceiniann. 129 X X X
5. Permeability, md ... 12 X
6. Salinity (TDS), ppm |128000 X X X
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial oil in place... 54 X X X
8. Lithoiogy........... carbonate X X
9. Original BHP, psi... | 2940 X X X
10. Natural H20 drive.. no X X X
11, GaS CaP.vvvvnneeeenns no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -
Most suitable EOR method according to criteria: _carbon dioxide

NOTE.-- X = within Timits or not critical.
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TABLE A-19.- Criteria for screening the

FOSTER FIELD-Grayburg Reservoir

for possible enhanced 0il recovery methods

Enhanced oil recovery (EOR) method

s . ¢ Reservoir
~ Screening parameters and/or C
: Surfac- arbon
fluid Polymer dioxide
i data tant
1. 011 gravity, °API... 39 X X X
2. 0il viscosity, cp... 2.6 X X X
3. Depth, ft .......... 4300 X X X
4, BHT, °F..cveiinenen. 96 X X X
5. Permeability, md ... 3 X
6. Salinity (TDS), ppm -
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial oil in place... 70 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi.. 1740 X X X
10. Natural HZO drive.. no X X X
11. Gas-cap ............. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 25030 X X

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X = within limits or not critical.
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TABLE A-20.- Criteria for screening the GOLDSMITH-5600 FIELD-U. Clearfork Res.
for possible enhanced o0il recovery methods

Enhanced o1l recovery (EOR) method
Screening parameters Reservoir
and/or Surfac- Pol Carbon
fluid tant olymer dioxide
data
1. 0il gravity, °API... 38 X X X
2. 011 viscosity, cp... 1.1 X X X
3. Depth, ft .......... 5600 X X X
4, BHT, °F.cciiiiennnn. 105 X X X
5. Permeability, md ... 28 X X X
6. Salinity (TDS), ppm -
7. Remaining 0il in
place after ultimate
recovery, % of ini-
tial oil in place... 70 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 2330 X X X
10. Natural H20 drive... no X X X
11. GasS CaP..vecrvrennen no X X X
12. Fractured........... no X X : X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria: Eo]xmerl/

NOTE.-- X = within 1imits or not critical.
1/ It was assumed that polymers will be more readily available than carbon dioxide.
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TABLE A-21 - Criteria for screening the

EMPIRE FIELD-Abo Reservoir

for possible enhanced 0il recovery methods

Enhanced oil recovery (EOR) method

Reservoir
Screening parameters and/or Surfac- Carbon
data
1. 01l gravity, °API... 43 X X X
2. 01 viscosity, cp... 2.2 X X X
3. Depth, ft .......... 6015 X X X
4, BHT, °F...cevnvnnnn. 109 X X X
5. Permeability, md ... 5 X
6. Salinity (TDS), ppm -
7. Remaining 0il in
place after ultimate
recovery, % of ini-
tial oil in place... 46 X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 2396 X X X
10. Natural HZO drive... yes
11. GasS CaP.cvvececnnnnn no X X X
12. Fractured........... yes
13. Hardness, ppm ...... 2312 X X

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within Timits or not critical.

1/ MWater drive and fractured.
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TABLEA-22. - Criteria for screening the VACUUM FIELD-Grayburg Reservoir
for possible enhanced oil recovery methods

Enhanced 0il recovery (EOR) method

Screening parameters Reservoir
re
i?gggr Surfac- Polymer Carbon
data tant dioxide
1. 011 gravity, °API... 36 X X X
2. 011 viscosity, cp... 6 X X X
3. Depth, ft .......... 4315 X X X
4, BHT, °F.cevvvnnninnn. 89 X X X
5. Permeability, md ... 404 X X X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 77 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1660 X X X
10. Natural HZO drive... yes
11. Gas cap..veveveeenn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 3991 X X

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within 1imits or not critical.

1/ Water drive.
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TABLE A-23. - Criteria for screening the BLOCK 31 FIELD-Devonian Reservoir
for possible enhanced o0il recovery methods

Enhanced oil recovery (EOR) method

S . neter Reservoir
creening parameters and/or Surfac- oot carbon
fluid tant olymer dioxide
data

1. 011 gravity, °API... 41 X X X
2. 011 viscosity, cp.. 0.3 X X X
3. Depth, ft .......... 8810 X X X
4, BHT, °F....veiunnn.. 139 X X X
5. Permeability, md .. 1 X
6. Salinity (TDS), ppm |120000 X X X
7. Remaining 0il in

place after ultimate

recovery, % of ini-

tial o0il in place... 56 X X X
8. Lithology..... S carbonate X X
9. Original BHP, psi... 4145 X X X
i0. Natural HZO drive... no X X X
17. GaS CAP.vveveevnnnns no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

N\

carbon dioxid

1/

e__

NOTE.-- X = within limits or not critical.

1/ Flue gas flood currently in operation.
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TABLE A-24.- Criteria for screening the ANDECTOR FIELD-Ellenburger Reservoir
for possible enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

Screening parameters Reservoir
creening p and/or Surfac- Polvmer Carbon
fluid tant Y dioxide
data
1. 011 gravity, °API... 44 X X X
2. 011 viscosity, cp... 0.67 X X X
3. Depth, ft .......... 8545 X X X
4, BHT, °F.ccvvvnnn.... 132 X X X
5. Permeability, md ... 75 X X X
6. Salinity (TDS), ppm {21,736 X. X X
7. Remaining c¢il in
place after ultimate
recovery, % of ini-
tial o0il in place... 38 X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 3500 X X X
10. Naturail HZO drive... yes
11. Gas cap..veeveennnn. no X X X
12. Fractured........... yes
13. Hardness, ppm ...... -

-

Most suitable EOR method according to criteria:

NOTE.-- X = within 1imits or not critical.

1/ MWater drive and fractured.



TABLE A-25.- Criteria for screening the
for possible enhanced cil recovery methods

DUNE FIELD-San Andres Reservoir

Enhanced 0il recovery (EOR) method

s ) ¢ Reservoir
creening parameters and/or Surfac- Carbon
. fluid tant Polymer dioxide
data
1. 011 gravity, °API... 36 X X X
2. 011 viscosity, cp... 2.92 X X X
3. Depth, ft .......... 3270 X X X
4. BHT, °Fveveieen.... 105 X X X
5. Permeability, md ... 11 X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place.. 71 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1506 X X X
10. Natural H20 drive... no X X X
11. Gas Cap..evevueennn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X

= within 1imits or not critical.
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TABLE A-26.- Criteria for screening the COWDEN, S. FIELD-San Andres Reservoir

for possible enhanced oil recovery methods

Enhanced 0il recovery (EOR) method

Screening parametersA Reservoir
and/or Surfac- Carbon
Fluid tant Polymer dioxide
data

1. 011 gravity, °API... 34 X X X
2. 011 viscosity, cp... 1.27 X X X
3. Depth, ft .......... 5050 X X X
4, BHT, °F....ceeao... 96 X - X X
5. Permeability, md ... 4 X
6. Salinity (TDS), ppm -
7. Remaining oil in

place after ultimate

recovery, % of ini-

tial oil in place... 74 X X X
8. Lithology.......c... carbonate X X
9. Qriginal 3HP, psi... 1760 X X X
10. Natural H,0 drive... no X X X
17. Gas CaD...veeveennnn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X = within 1imits or not critical.
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TABLE A-27 - Criteria for screening the KEYSTONE FIELD-E1lenburger Reservoir
for possible enhanced 0il recovery methods

Enhanced o0il recovery (EOR) method

Reservoir
Screening parameters and/or S _ b
fluid zggic Polymer g?gx?ge
data
1. 0il1 gravity, °API... 44 X X X
2. 011 viscosity, cp... 0.5 X X X
3. Depth, ft .......... 9524 X X X
4. BHT, °F.ieeiuiaiann. 145 X X X
5. Permeability, md ... 75 X X X
6. Salinity (TDS), ppm 65600 X X X
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 58 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 4283 X X X
10. Natural H20 drive... yes
11. Gas CAP...evvenenens yes
12. Fractured........... yes
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

1/

none—

NOTE.-- X = within limits or not critical.
1/ MWater drive, gas cap, and fractured.
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TABLE A-28.- Criteria for screening the

MEANS FIELD-Grayburg Reservoir

for possible enhanced oil recovery methods

Enhanced 0il1 recovery (EOR) method

Reservoir
Screening parameters and/or fac- b
MUE | s | e | GO
data
1. 0i1 gravity, °API... 29 X X X
2. 0il viscosity, cp... | 1.5 X X X
3. Depth, ft .......... 4400 X X X
4. BHT, °F.c.ciiiinn.. 100 X X X
5. Permeability, md ... 3 X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 70 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi. 1850 X X X
10. MNatural HZO drive... weak X X X
11. Gas Cap.c.eeeeeveans yes
12. Fractured........... man-made
13. Hardness, ppm ...... 11060 X X
Most suitable EOR method according to criteria: polyme 1Y

NOTE.-- X = within 1imits or not critical. _
1/ It was assumed that polymers will be more readily available than carbon dioxide.
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TABLE A-29.- Criteria for screening the ANTON IRISH FIELD-Clearfork Reservoir
for possible ennanced 0il recovery methods

Enhanced oil recovery (EOR) method
s . Reservoir
creening parameters ?qdzgr Surfac- oo Tvmer Carbon
u1 tant I dioxide
data )
i. 011 gravity, °API... 31 X X X
2. 011 viscosity, cp... 2.73 X X X
3. Depth, ft .......... 5348 X X X
4. BHT, °F..eeinieinn.. 107 X X X
5. Permeability, md ... 19 X
6. Salinity (TDS), ppm |148932 X X X
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 69 X X X
8. Lithology.........-. carbonate . X X
9. Original BHP, psi... 2094 ' X X X
10. Natural HéO drive... no A X X X
11. GaS CaP.veeeveevnnns no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria: po]ymerl/

NOTE.-- X = within 1imits or not critical.
1/ It was assumed that polymers will be more readily available than carbon dioxide.
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TABLE A-30.- Criteria for screening the
for possible enhanced o0il recovery methods

MALJAMAR FIELD-Grayburg Reservoir

Enhanced o0il recovery (EOR) method

, Reservoir
Screening parameters and/or S
. urfac- Carbon
Zlg;d tant Polymer dioxide
1. 011 gravity, °API... 37 X X X
2. 011 viscosity, cp... 8 X X X
3. Depth, ft .......... 4000 X X X
4, BHT, °F..c.cieinan.. 80 X X X
5. Permeability, md ... 47 X X X
6. Salinity (TDS), ppm 212000 X X
7. Remaining cil in
place after ultimate
recovery, % of ini-
tial oil in place... 72 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1350 X X X
10. Natural HZO drive... no X X X
11. Gas cap....cevevennnn no X X X
12. Fractured........... minor X X X
13. Hardness, ppm ...... 3850 X X

Most suitable EOR method according to criteria:

carbon dioxidelf

NOTE.-- X = within 1imits or not critical.
1/ Close to carbon dioxide source.
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TABLE A-31.- Criteria for screening the TXL FIELD-Ellenburger Reservoir
for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

i o . Reservoir ,
creening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API.. 44 X X X
2. 011 viscosity, cp... 0.44 X X X
3. Depth, ft .ovveennn. 9600 X - X X
4, BHT, °F...ciiiinnnes 138 X X - X
5. Permeability, md ... 39 X X X
6. Salinity (TDS), ppm 25312 X X - X
7. Remaining oil in
place after ultimate
recovery, % of ini-~
tial oil in place.. 60 X X X
8. Lithology......ono.n. carbonate X X
9. OQOriginal BHP, psi... 4065 X X X
10. Natural HZO drive... yes
11. Gas CAP..vevvwmennns no X X X
12. Fractured....v...... yes
13. Hardness, ppm ...... 2290 X X
Most suitable EOR method according-to criteria: nQnel/

NOTE.-- X = within limits or not critical.

1/ Water drive and fractured.
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TABLE A-32.- Criteria for screening the

MIDLAND FARMS FIELD-Grayburg Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

S . . ¢ Reservoir
creening parameters and/or Surfac
- - Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 30 X X X
2. 011 viscosity, cp... 2.45 X X X
3. Depth, ft .......... | 4800 X X X
4. BHT, °F......c.on... 152 X X X
5. Permeability, md .. 61 X X X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
reccvery, % of ini-
tial oil in place... 75 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1975 X X X
10. Natural HZO drive... weak X X X
11. BGas Cap...ceeeevnnnn no X X X
12. Fractured...... .. yes
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

/

none—

NOTE.-- X = within 1imits or not critical.

1/ Fractured.



TABLE A-33.- Criteria for screening the
for possible enhanced oil recovery methods

McCAMEY FIELD-Grayburg Reservoir

Fahanced oil recovery (EOR) method

Reservoir
Screening parameters and/or Surfac- Carbon
fluid rant Polymer dioxide
data
1. 011 gravity, °API... 26 X X
2. 011 viscosity, cp... 1.2 X X X
3. Depth, ft .......... 2100 X X
4. BHT, °F..coviin.. 112 X X X
5. Permeability, md ... 79 X X X
6. Salinity (7DS), ppm -
7. Remaining 0il in
place after ultimate
recovery, % of ini-
tial oil in place... 74 X X X
3. Lithology........... carbonate X X
9. Original BHP, psi... 1600 X X X
1C. Natural HZO drive... yes
11. Gas CAPe-vevrnncnnns yes
12. Fractured........... yes
13. Hardness, ppm-...... -

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within 1imits or not critical.

1/ Water drive, gas cap , and fractured.
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TABLE A-34.- Criteria for screening the BIG LAKE FIELD-Commingled Reservoir
for possible enhanced o0il recovery methods

Enhanced 011 recovery (

EOR) method

) Reservoir [
Screening parameters 3?d(gr Surfac- Carbon
flui tant Polymer dioxide
data
1. 011 gravity, °API... 37 X X X
2. 011 viscosity, cp... 1.5 X X X
3. Depth, ft .......... 3000 X X X
4., BHT, °F..cvieo..n. 125 X X X
5. Permeability, md ... 20 X X X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
reccvery, % of ini-
tial oil in place... 53 X X X
8. Lithology........ ces carbonate X X
. Original BHP, psi.. 1250 X X X
10. Natural H2O drive... yes
11. Gas Cap..veveeeen... no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 2083 X X

Most suitable EOR method according to criteria:

\

1/

none—

NOTE.-- X = within limits or not critical.

1/ Water drive.
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TABLE A-35.- Criteria for screening the
for possible enhanced oil recovery methods

WELCH FIELD-San Andres Reservoir

Enhanced 011 recovery (EOR) method

Reservoir
Screening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 33 X X X
2. 0il1 viscosity, cp... 2.32 X X X
3. Depth, ft .......... 5000 X X X
4, BHT, °F......cin.nn 93 X X X
5. Permeability, md ... 4 X
6. Salinity (TDS), pom -
7. Remaining oil in
‘place after ultimate
recovery, % of ini-
tial oil in place... 76 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 2100 X X X
10. Natural HZOVdrive... no X X X
11. Gas Cap-c.ecvvennnn- no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X = within limits or not critical.
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TABLE A-356.- Criteria for screening the

IATAN, E.HOWARD FIELD-Clearfork Reservoir

for possible enhanced oil recovery methods

Enhanced 0il1 recovery (EOR) method

Reservoir
Screening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 30 X X X
2. 01l viscosity, cp... 2.0 X X X
3. Depth, ft ... .. ..., 2700 X X X
4. BHT, °F....ciinin.. 100 X X X
5. Permeability, md.... 4 X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
recovery, % oT ini-
tial oil in place... 64 X X X
8. Lithology........... carbonate X - X
9. Original BHP, psi... 950 X X
10. Natural HZO drive... no X X X
11. Ga8S CAP.cvevevnnnnnn no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 10700 X X

Most suitable EOR method according to criteria:

carbon dioxidel/

NOTE.-- X = within 1imits or not critical.
1/ Proximity to carbon dioxide sources in Val Verde Basin.
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TABLE A-37.- Criteria for screening the LANGLIE MATTIX FIELD-Commingled Reservoir
for possible enhanced 01l recovery methods

Enhanced 0il1 recovery (EOR) method

Reservoir
Screening parameters and/or Surfac- Carbon
f]f1d tant Polymer dioxide
data :
1. 011 gravity, °API... 37 X X X
2. 011 viscosity, cp.. 7 X X X
3. Depth, ft .......... 1 3400 X X X
4. BHT, °F.eievieiinn.. 87 X X X
5. Permeability, md . 16 X
6. Salinity (TDS), ppm -
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial oil in place... 79 X X X
8. Lithology........... sand X X X
9. Original BHP, psi... 1450 X X X
10. Natural H,0 drive... no X X X
11. Gas cap......cceven.. yes
12. Fractured........... -
i3. Hardness, ppm ...... -

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within 1imits or not critical.

1/ Gas cap.
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TABLE A-38 - Criteria for screening the

SAND HILLS FIELD-San Andres Reservoir

for possible enhanced 0il recovery methods

Enhanced oil recovery (EQOR) method

Reservoir
Screening parameters and/or Surf Carb
fluid urrac- Polymer arbon
data tant dioxide
1. 0il gravity, °API... 35 X X X
2. 0il viscosity, <p... 1.17 X X X
3. Depth, ft .......... 3420 X X X
4, BHT, °F.......... ... 85 X X X
5. Permeability, md ... 114 X X X
6. Salinity (TDS), ppm N
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 84 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1510 X X X
10. Natural HZO drive... no X X X
11. Gas CaP.eveevennnn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... 7290 X X
Most suitable EOR method according to criteria: Qo]ymerlf

NOTE.-- X = within 1imits or not critical.

1/ It was assumed that polymers will be more readily available than carbon dioxide.
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TABLE A-39.- Criteria for screening the
for possible enhanced oil recovery methods

PRENTICE 6700 FIELD-Clearfork Reservoir

Enhanced oil recovery (EOR) method

Screening parameter§ Reservoir
Pl and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 28 X X X
2. 011 viscosity, cp... 1.68 X X X
3. Depth, ft .......... 6700 X X X
4. BHT, °F..ciiiiinann. 120 X X X
5. Permeability, md . 5 X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 76 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 2502 X X X
10. Natural H20 drive... no X X X
11. BG28S CAP-vvvevnneennns no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

carbon dioxide

NOTE.-- X = within 1imits or not critical.
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TABLE A-40.- Criteria for screening the
for possible enhanced oil recovery methods

KERMIT FIELD-Yates Reservoir

Enhanced oil recovery (ECR) method

s . ters Reservoir '
creening parameter and/or Surfac- Carbon
fluid tant Polymer dioxide
data '

1. 011 gravity, °API... 34 X X X
2. 0il viscosity, cp... 2 X X X
3. Depth, Tt «.o.ouvn.. 2800 X X X
4. BHT, °F.oeeeivo.... 83 X X X
5. Permeability, md ... 100 X X X
6. Salinity (TDS), ppm -
7. Remaining oil in

place after ultimate

recovery, % cf ini-

tial oil in place... 71 X X X
8. Lithology........... sand X X X
9. Original BHP, psi... 1450 X X X
10. Natural H,0 drive... no X X X
11. Gas Cap...eeeeeee... no X X X
12. . Fractured........... no X X X
13. Hardness, ppm ...... -
Most suitable EOR method according to criteria: Qo]zmerl/

NOTE.-- X = within Timits or not critical.
1/ It was assumed that polymers will be more readily available than carbon dioxide

and surfactants.

-
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TABLE A-41.- Criteria for screening the WARD S. FIELD-Commingled Reservoirs
for possible enhanced 0il recovery methods

Enhanced 0il1 recovery (EOR) method
Reservoir
Screening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 01l gravity, °API... 36 X X X
2. 01l viscosity, cp... 4 X X X
3. Depth, ft .oovvnnn.. 2700 X X X
4, BHT, °F.....coove.n. 100 X X X
5. Permeability, md ... 83 X X X
6. Salinity (TDS), ppm | -
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place... 63 X X X
8. Lithology........... sand X X X
S. Original BHP, psi... 1375 X X X
10. Natural H,0 drive... no X X X
11. Gas CAP.vvvevvnnnnnn no X X X
12. Fractured........... no X X D
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria: Eo]ymerl/

NOTE.-- X = within limits or not critical.
1/ It was assumed that polymers will be more readily available than carbon dioxide
and surfactants.
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TABLE A-42.- Criteria for screening the WADDELL FIELD-Grayburg Reservoir
for possible enhanced 01l recovery methods

Enhanced 011 recovery (EOR) method
Reservoir
Screening parameters and/or Surfac- Carbon
_f]U1d tant Polymer dioxide
data
1. 011 gravity, °API... 35 X X X
2. 011 viscosity, cp... 1.62 X X X
3. Depth, ft .......... 3500 X X X
4, BHT, °F..c.veiiin.... 84 X X X
5. Permeability, md ... 12 X
6. Salinity (TDS), ppm -
7. Remaining 0il in
place after ultimate
recovery, % of ini-
tial o011 in place... 58 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1650 X X X
10. Natural HZO drive... weak X X X
11. Gas cap...eeevunnnn. no X X X
12. Fractured........... yes
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria: nonel/

NOTE.-- X = within 1imits or not critical.
1/ Fractured.
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TABLE A-43. -Criteria for screening the

DENTON FIELD-Devonian Reservoir

for possible enhanced 0il recovery methods

Enhanced oil recovery (EOR) method
Ser Reservoir
creening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data

1. 011 gravity, °API... 45 X X X
2. 01l viécosity, cp..- 7 X X X
3. Depth, ft .......... 11,267 X X X
4, BHT, °F..iiiiaoo.. 177 X X X
5. Permeability, md ... 10 X
6. Salinity (TDS), ppm -
7. Remaining oil in

piace after ultimate

recovery, % of ini-

tial oil in place... 70 X X X
8. Lithology........... carbonate X X
8. Original BHP, psi... 5013 X X X
10. Natural HZO drive... yes
11. GasS CaPevvveneeeennn no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

1/

none—

NOTE.-- X = within 1imits or not criticai.

1/ Water drive.



TABLE A-44.- Criteria for screening the
for possible ennanced 0il recovery methods

FUHRMAN MASCHO FIELD-Grayburg Reservoir

Enhanced oil recovery (EOR) method
s ) . Reservoir
creening parameters and/or Surfac- Carbon
: fluid tant Polymer dioxide
data
1. 011 gravity, °API... 32 X X X
2. 011 viscosity, cp... 5.63 X X X
3. Depth, ft .......... 4700 X X X
4, BHT, °F.oceiiieioan.. 93 X X X
5. Permeability, md ... 3 X
6. Salinity (TDS), ppm 35000 X X X
7. Remaining oil 1in
place after ultimate
recovery, % of ini-
tial oil in place... 84 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... | 1800 X X X
10. Natural H20 drive... no X X X
11. Gas CAP.vevvinnnnnnn yes
12. Fractured........... yes
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria: _nQneli

NOTE.-- X = within 1imits or not critical.
1/ Gas cap and fractured.
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TABLE A-45.- Criteria for screening the

VACUUM FIELD-Abo Reservoir

for possible enhanced oil recovery methods

Enhanced oil recovery (EOR) method

Screening parameters Reservoir
and/or . .
fluid Surfac- Polymer gqrbqg
data tant 10X1de
1. 0il gravity, °API.. 40 X X X
2. 011 viscosity, cp... 2 X X X
3. Depth, ft .......... 8650 X X X
4, BHT, °F............. 136 X X X
5. Permeability, md ... 14 X
6. Salinity (TDS), ppm -
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial oil in place... 71 X X X
8. Lithology........... carbonate X X
9. OQOriginal BHP, psi... 3230 X X X
]Q. Natural HZO drive... weak X X X
11, Gas Cap.ceeeuwevunnns no X X X
12. Fractured........... no X X X
13. Hardness, pom ...... 1710 X X

Most suitable ECR method according to criteria:. carbon dioxide

NOTE.-- X = within Timits or not critical.



TABLE A-46.- Criteria for screening the

PEGASUS FIELD-Ellenburger Reservoir

for possible enhanced o0il recovery methods

Enhanced 011 recovery (EOR) method

Researvoir
Screening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 53 X X X
2. 011 viscosity, cp... 0.24 X X X
3. Depth, ft .......... 12,530 X X X
4, BHT, °F..oviiine.n. 214 X X
5. Permeability, md ... 9 X
6. Salinity (TDS), ppm -
7. Remaining oil 1in
place after ultimate
recovery, % of ini-
tial o1l in pilace... 63 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi.. 5668 X X X
10. Natural HZO drive... no X X X
17. Gas Cap.eeecveeannnn no X X X
12. Fractured........... yes
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

1/

none—

NOTE.-- X = within limits or not critical.
1/ Fractured.
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TABLE A-47. - Criteria for screening the

SAND HILLS FIELD-Tubbs Reservoir

for possible enhanced 0il recovery methods

Enhanced 0il recovery (EOR) method

Reservoir
Screening parameters and/or Surfac-
o e | poumer | G0,
data
1. 011 gravity, °API... 36 X X X
2. 011 viscosity, cp... 1.045 X X X
3. Depth, ft .......... 4500 X X X
4, BHT, °F...iveeeen... 96 X X X
5. Permeability, md ... 39 X X X
6. Salinity (TDS), ppm -
7. Remaining oil in
place after ultimate
recovery, % of ini-
tial oil in place.. 88 X X X
8. Lithoiogy........... carbonate X X
9. Original BHP, psi... -
10. Natural H,0 drive... no X X X
11. Ga8S CAP.vveenncennnn no X X X
12. Fractured........... minor X X X
13. Hardness, ppm ...... -
1/

Most suitable EOR method according to criteria:

carbon dioxide—

NOTE.-- X = within limits or not critical.

1/ Poor waterflood characteristics.
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TABLE A-48. - Criteria for screening the

JORDAN FIELD-San Andres Reservoir

for possible enhanced oil recovery methods

Enhanced 0il recovery (EOR) method
Reservoir
Screening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 011 gravity, °API... 36 X X X
2. 011 viscosity, cp... 1.1 X X X
3. Depth, ft .......... 3700 X X X
4, BHT, SF...cioeoin.n. 85 X X X
5. Permeability, md ... 20 X X X
6. Salinity (TDS), ppm {122404 X X X
7. Remaining oii in
place after ultimate
recovery, % of ini-
tial oil in place... 71 X X X
8. Lithology........... carbonate X X
9. Original BHP, psi... 1550 X X X
10. Natural HZO drive... no X X X
11. Gas CaP..veeenennnnn yes
12. Fractured........... -
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria:

1/

none—

NOTE.-- X = within limits or not critical.

1/ Gas cap.
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TABLE A-49.

_ Criteria for screening the DRINKARD FIELD-Yeso Reservoir

for possible enhanced o1l recovery methods

Enhanced oil recovery (EOR) method

Reservoir
Screening parameters and/or Surfac- Carbon
fluid tant Polymer dioxide
data
1. 01l gravity, °API... 40 X X X
2. 0i1 viscosity, cp... 3 X X X
3. Depth, ft .......... 6375 X X X
4, BHT, °F............. 106 X X X
5. Permeability, md ... 6 X
6. Salinity (TDS), ppm -
7. Remaining 0il in
place after ultimate
recovery, % of ini-
tial oil in place... 86 X X X
8. Lithology........... ‘carbonate X X
9. Original BHP, psi... 2812 X X X
10. Natural HZO drive.. no X X X
11. Gas cap.....cevvunn. yes
12. Fractured........... -
13. Hardness, ppm ...... 9971 X X

Most suitable EOR method according to criteria:

1/

none—

NOTE.-- X = within 1imits or not critical.

1/ Gas cap.
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TABLE A-50.- Criteria for screening the GRAYBURG JACKSON FIELD-Queen Reservoir
for possible enhanced o0il recovery methods

Enhamced o211 recovery (EOR) method
Reservoir
Screening parameters and/or Surfac- Carbon
Fluid tant Polymer dioxide
data
1. 011 gravity, °API... 36 X X X
2. 011 viscosity, cp... 6 ’ X X X
3. Depth, ft .......... 3000 X X X
4. BHT, °F...c.oii... 85 X X X
5. Permeability, md ... 20 X X X
6. Salinity (TDS), opm -
7. Remaining o0il in
place after ultimate
recovery, % of ini-
tial oil in place... 73 X X K
8. Lithology........... carbonate X X
9. Original BHP, psi... 1300 X X X
10. Natural HZO drive... no X X X
17, Gas Cap.....evvennn. no X X X
12. Fractured........... no X X X
13. Hardness, ppm ...... -

Most suitable EOR method according to criteria: polymer 1/

NOTE.-- X = within Timits or not critical.
1/ It was assumed that polymers will be more readily available than carbon dioxide.
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