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EVALUATION OF TARGET OIL IN 50 MAJOR RESERVOIRS IN THE
TEXAS GULF COAST FOR ENHANCED OIL RECOVERY

by

James N. Hicksl/ and Rhonda S. Fosterg/

ABSTRACT

This investigation determines the target oil available for enhanced oil
recovery (EOR) from 50 major oil reservoirs in the Texas Gulf Coast. A pre-
Timinary screening process was used to determine which of five EOR methods,
if any, were suitable for each of these reservoirs. Target oil in the 50
reservoirs is estimated to be 4.4 billion barrels of oil unrecoverable under
present operating conditions, with about 1.5 billion barrels susceptible to
EOR processes. None of the reservoirs have an outstanding potential for
thermal recovery; however,seven reservoirs have carbon dioxide miscible
flood potential, seven have surfactant flood potential, and nine have polymer
flood potential. None of the five methods was considered suitable for the
remaining 27 reservoirs.

INTRODUCTION

Domestic 01l reserves in the .United States have declined for the past
several years because not enough new reserves have been found to offset an-
nual withdrawals. Because of the lack of new discoveries and the resultant
decrease in reserves, investigations are being made to determine how much
target o0il is available in known domestic oilfields and which EOR process
would be most suitable for additional recovery.

1/ Supervisory Petroleum Engineer
2/ Engineering Technician



To increase the ultimate recoverable 0i1, certain enhanced o0il recov-
ery processes have been developed in the laboratory and field-tested with
varying degrees of success. EOR methods considered in this investigation
are: (1) steam injection; (2) in-situ combustion; (3) carbon dioxide misci-
ble flooding; (4) surfactant flooding; and (5) polymer flooding. In steam
injection, heat is applied to the reservoir by injecting steam into the pro-
ducing well. In-situ combustion consists of generating heat in the reser-
voir by injecting air and burning part of the crude oil. Carbon dioxide
miscible flooding consists of displacing the 0il in the reservoir by injec-
ting a slug of carbon dioxide which will dissolve in the o0il. Surfactant
flooding is a multiple, slug-type process involving the addition of chem-
icals to water. Polymer flooding is an augmented water flood.

This study reviewed the geological, reservoir, and fluid characteristics
of 50 major reservoirs in the Texas Gulf Coast. Using selected- screening
criteria,?,3 the most suitable EOR method for each reservoir was determined.
It was found that the thermal methods (steam injection and in-situ combustion)
were not likely to be suitable processes for these reservoirs.

Similar work evaluating selected reservoirs in the United States for en-
hanced .0i1 recovery has been done.2s3>5 This report differs in that it is
confined to the coast of Texas and contains detailed information on reser-
voirs 1in the area. No attempt has been made to predict increased oil recov-
ery by EOR methods or the economics involved.

This report contains estimates of initial oil in place, ultimate recov-
erable oil using present technology, and target oil or the amount of o0il in
place that will be left unrecovered.

RESERVOIR SELECTION

The Targest producing oilfields in Railroad Commission districts 2, 3,
and 4 were identified on the basis of estimated ultimate recoverable 0il and
Tisted in descending order. For a multi-reservoir field, the largest reser-
voir was used. If a field consisted of numerous small reservoirs, which are
commonly found as a result of piercement-type salt domes, none of the reser-
voirs in the field were used. The geographical Tocations of the 50 reservoirs
selected are shown in figure 1.

Estimates of the initial oil in place, ultimate recoverable 0il, and target
0il are tabulated in table 1. The reservoirs are ranked in order of estimated
ultimate recoverable oil. Target oil as used in this report is defined as the
difference between the initial oil in place and the ultimate recoverable oil.

These estimates were made by using the volumetric method and rate versus
cumulative oil production plots. The first method was used on 20 reservoirs,
while the Tatter was used on the remaining 30 reservoirs.
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TABLE 1.—Summary of estimated initial oil in place, ultimate recoverable

0i1, and target oil for 50 major oil reservoirs in the Texas

Gulf Coast in MSTB

Map Railroad | Initial Ultimate Target
no. Field Reservoir Commission| o011 in recoverable 0il
district place 0il
1. Conroe Main Conroe (Cockfield) 3 1,316,899 750,633 566,266
2. Hastings, West Upper Frio 3 960,366 662,653 297,713
3. Webster Frio 3 890,120 578,578 311,542
4. Thompson Frio 3 848,334 351,804 496,530
5. Tom 0'Connor 5900 2 549,311 337,067 212,244
6. Anahuac Anahuac Main Frio 3 484,002 272,687 211,315
7. Tom Q'Connor 5800 2 421,282 251,893 169,389
8. Qyster Bayou Seabreeze 3 227,955 145,549 82,406
9. Greta 4400 2 312,939 141,830 171,109
10. Tom 0'Connor 5500 2 261,120 139,621 121,499
11. Hastings, East Upper Frio 3 212,128 111,495 100,634
12. West Ranch Greta 2 229,855 111,094 118,761
13. West Ranch 41A 2 203,400 108,087 95,313
14. Magnet Withers Magnet ithers 3 162,928 91,093 71,835
15. Lake Pasture H-440 2 132,793 73,408 59,385
16. Sugarland Frio 3 142,870 70,678 72,192
17. Willamar, West West Willamar 4 160,000 64,985 95,015
18. West Ranch Glasscock 2 127,653 61,886 65,767
19. Loma Novia Loma -Novia 4 123,257 60,026 63,231
20. Seven Sisters Government Wells 4 142,231 55,655 36,576
21. Portilla 7400 4 75,380 51,198 24,182
22. Gillock, South Big Gas Sand 3 77,945 45,590 32,355
23. West Ranch 98A 2 . 81,543 42,427 39,116
24, Withers, North "A-B-C" 3 58,694 39,844 18,850
25, Thompson, South Frio 3 80,402 37,530 42,822
26. MWest Ranch Ward 2 61,320 36,512 24,808
27. Tomball Kobs 3 59,893 35,626 24,267
28, Thompson, South 4400 Sand 3 56,982 34,189 22,793
29. Fig Ridge Seabreeze 3 57,050 33,557 23,493
30. Lopez Mirando 4 118,709 33,001 85,708
31. Tom 0'Connor 4500 Greta Massive 2 58,984 32,958 26,026
32. Ganado, West 4700 Zone 2 68,304 32,671 36,133
33. Bloomington 4600 2 68,955 31,416 37,539
34, Gillock Fast Segment (Big Gas Sand) 3 43,788 31,326 © 12,462
35. 0Q'Hern 0'Hern 4 83,257 29,972 53,285
36. Thompson, North Vicksburg 3 52,263 28,922 23,341
37. Maurbro Marginulina 2 51,100 25,320 25,780
38. Hoffman Lower Cole 4 66,767 24,510 42,257
39. Helen Gohlke Wilcox 2 48,102 24,431 23,671
40. Prado Middle Loma Novia 1-2-3 4 37,796 23,717 14,079
41. Clear Lake Frio 3 51,721 23,497 28,224
42. Trinity Bay Frio 12 3 35,759 23,472 12,287
43, Bonnie View Bonnie View 2 49,586 23,286 26,300
44. Colorado Cockfield 4 41,427 21,799 19,628
45. Piedre Lumbre Government Wells 4 94,956 21,593 73,363
46. Livingston Cockfield 3 55,845 20,512 35,333
47. Aransas Pass Aransas Pass 4 44,500 20,043 24,457
48. Alazan, North H-21 4 79,652 19,674 59,978
49, Slick Wilcox 2 32,123 19,643 12,480
50. Willamar Frio 1 East 4 44,734 18,955 25,829
TOTAL 9,747,531 | 5,327,963 4,419,568




EOR METHOD SELECTION

The procedure for selecting the best EOR process consisted of collecting
all available reservoir and fluid characteristics and comparing these charac-
teristics to the criteria set forth in table 2. The reservoir data was col-
lected from several sources.“,6-10 The screening criteria in table 2 are based
mainly on those published by the National Petroleum Council.?,3 The charac-
teristics of the 50 reservoirs were checked against the 16 items on table 2.
The method with the most favorable items was generally recommended for a par-
ticular reservoir. Reservoirs with a strong water drive or a large gas cap
were generally disqualified as an EOR candidate. Other considerations, such
as secondary recovery projects and EOR proposals, were taken into account.

It should be kept in mind that a much more sophisticated screening pro-
cess and detailed reservoir studies are needed before assuming that the sug-
gested processes are the way to proceed. This is especially true when one
considers the fact that several values were sometimes found for the same res-
ervoir or fluid characteristic for any one reservoir. In these instances,
judgment was used to decide upon the most realistic value.

DISCUSSION

After the reservoirs were selected and the initial oil in place and the
ultimate o0il recovery had been estimated, the reservoirs were screened to
determine which of the EOR methods, if any, could be applied. A comparison
of the reservoir and fluid characteristic data with the tolerances shown by
table 2 quickly indicated the most desirable EOR method. Strong water drives
and large gas caps generally disqualified the reservoir as an EOR candidate.

As illustrated by table 3, the screening criteria indicated that none of
the reservoirs qualified for a steam injection or in-situ combustion process.
These two processes normally lend themselves to shallow reservoirs with Tow-
gravity viscous crudes, high permeability, and large quantities of oil in place
per acre foot. To summarize the results of table 3, there are seven reservoirs
with carbon dioxide potential, seven reservoirs with surfactant potential,
nine reservoirs with polymer potential, and the remaining 27 reservoirs do not
meet the selection criteria for any of the five EOR methods considered.

Of the 4.4 billion barrels of target oil, 0.4 billion are susceptible to
the carbon dioxide flooding process, 0.6 billion are susceptible to the surfac-
tant process, 0.5 billion are susceptible to the polymer process, and 2.9 bil-
Tion are not listed under any of the five EOR methods. This is shown by table
4. As stated previously, this is a preliminary selection process based on avail-
able published and unpublished data“:®-10 for each reservoir. Therefore, the
selected EOR process shown for each reservoir 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 o0il recovery methods 23

Enhanced o0il recovery (EOR) method

Screening parameters Steam In-situ C0o miscible | Surfactant Polymer
jnjection combustion flood flood flood
1. 0i1 gravity, °API..... < 25 < 25 > 27 > 25 -
2. Permeability, md...... -- -- -- > 20 > 20
3. 011 net pay thickness,
' fto..... > 20 > 10 - - -
4, 011 viscosity, cp..... > 20 > 20 <10 < 30 <200
5. Transmissibility,md-ft ->100 > 20 - _— —
cp
6. Initial reservoir
pressure, psig........ - - >1,200 _— —Z
7. Reservoir temperature,
°F.... -- - < 250 <250 <200
8. Depth, ft............. >200 <5,000 | >5,000 >2,300 - -
9. Target o0il, STB/ac-ft. >500 >500 - -~ —_—
10. Percent .of initial oil
in place before EOR
begins............ ..., > 50 > 50 > 25 > 25 > 50
11. Lithology....c.c.onn.. Sandstone or} Sandstone Sandstone or| Sandstone -
Carbonate Carbonate
12. Fractured............. 0 to minor 0 to minor ‘|[no natural 0 to minor 0 to minor
fractures
13. Water drive........... 0 to weak 0 to weak 0 to weak 0 to weak 0 to weak
T4. GasS CAP. . eevrnnncnruns 0 to minor 0 to minor 0 to minor 0 .to minor 0 to minor
15. Salinity (TDS),ppm.... -- -- - <200,000 -
16. Hardness, (calcium and
magnesium) ppm........ - -- -- <1,000 -




TABLE 3. - 50 major Texas Gulf Coast reservoirs categorized
by -EOR method

EOR method Number of reservoirs
Steam 1nJeCtion........uuennn... | 0
In-situ combustion......... e ] 0
CO2 miscible flood.............. 7
Surfactant flood................ 7
Polymer flood....o.vvvvvvnnnnnn. 9
0] 1= 27




TABLE 4.—Summary of 50 major reservoirs in the Texas Gulf Coast

indicating target oil avajlable for possible recovery

by enhanced 0il recovery methods in MSTB

Map Railroad €0, Surfactant Polymer
no. Field Reservoir Commission None miscible flood flood
district

1. Conroe Main Conroe (Cockfield) 3 566,266

2. Hastings, West Upper Frio 3 297,713

3. Webster Frio 3 311,542

4. Thompson Frio 3 496,530

5. Tom 0'Connor 5900 2 212,244

6. Anahuac Anahuac Main Frio 3 211,315

7. Tom 0'Connor 5800 2 169,389

8. Oyster Bayou Seabreeze 3 82,406

9. Greta 4400 2 171,109

10. Tom Q'Connor 5500 2 121,499

11. Hastings, East Upper Frio 3 100,634

12. West Ranch Greta 2 118,761

13. West Ranch 41A 2 95,313

14. Magnet Withers Magnet Withers 3 71,835

15. Lake Pasture H-440 2 59,385

16. Sugarland Frio 3 72,192

17. Willamar, West West Willamar 4 95,015

18. West Ranch Glasscock 2 65,767

19. Loma Novia Loma Novia 4 63,231

20. Seven Sisters Government Hells 4 86,576

21. Portilla 7400 4 24,182

22. Gillock, South Bigq Gas Sand 3 32,355

23. Mest Ranch 93A 2 39,116

24. Withers, North "A-B-C" 3 18,850

25. Thompson, South Frio 3 42,822

26. West Ranch Ward 2 24,808

27. Tomball Kobs 3 24,267

28. Thompson, South 4400 Sand 3 22,793

29. Fig Ridge Seabreeze 3 23,493

30. Lopez Mirando 4 85,708

31. Tom O'Connor 4500 Greta Massive 2 26,026

32. Ganado, West 4700 Zone 2 36,133

33. Bloomington 4600 2 37,539

34. Gillock East Segment (Big Gas Sd) 3 12,462

35. 0'Hern 0'Hern 4 53,285

36. Thompson, North Vicksburg 3 23,341 .

37. Maurbro Marginulina 2 25,780

38. Hoffman Lower Cole 4 42,257

39. Helen Gohlke Wilcox 2 23,671

40. Prado Middle Loma Novia 1-2-3 4 14,079

41. Clear Lake Frio 3 28,224

42. Trinity Bay Frio 12 3 12,287

43, Bonnie View Bonnie View 2 26,300

44, Colorado Cockfield 4 19,628

45. Piedre Lumbre Government Wells 4 73,363

46. Livingsfon Cockfield 3 35,333

47. Aransas Pass Aransas Pass 4 24,457

48. Alazan, North H-21 4 59,978 ?

49, Slick Hilcox 2 12,480

50. Willamar Frio 1 East 4 25,829
TOTAL 2,882,173 439,272 615,101 483,022




Table 5 illustrates the portion of the total Texas Gulf Coast oil that
is contained by the 50 major reservoirs. Initial oil in place is about 32.1
percent, ultimate recoverable oil is about 40.2 percent, and the target oil
is about 25.9 percent. This can be expanded one step further by assuming
that the target oil susceptible to EOR methods for the 50 reservoirs is also
25.9 percent of the Texas Gulf Coast target oil. This would mean that the
total target oil susceptible to EOR methods in the Texas Gulf Coast would be
5.8 billion stock tank barrels (1.5 x 109 bbl = 0.259).

CONCLUSIONS

According to the preliminary screening criteria used in this study, the
following conclusions were reached:

1. None of the 50 reservoirs studied qualified for a thermal EOR process.

2. There are 23 of the 50 reservoirs studied with potential for a carbon
dioxide miscible flood, a surfactant flood, or a polymer flood.

3. Of the estimated 4.4 billion barrels of target oil in the reservoirs
studied, 1.5 billion barrels are susceptible to an EOR process.

4. Of the 17.0 billion barrels of target oil in the Texas Gulf Coast,
5.8 billion barrels may have a potential for some type of EOR process.



TABLE 5. - Initial oil in place, ultimate recoverable 0il, and

target oil in the 50 major reservoirs and in the

total Texas Gulf Coast

50 major

50 major Total Texas | reservoirs,

011 reservoirs, | Gulf Coast, | percent of

billion STB | billion STB | total Texas

Gulf Coast
Initial oil in place........... 9.7 30.2* 32.1
Ultimate recoverable oil....... 5.3 13.2*% 40.2
Target 09T, .uueeeseneeneeennnns 4.4 17.0% 25.9
Target oil susceptible to EOR.. 1.5 5.8 25.9

*API

10
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TABLE A-T.

- Criteria for screening the

CONROE FIELD-Main Conroe (Cockfield) Reservoir

for possible enhanced 0il recovery methods

Enhanced o1l recovery (EOR) method

Reservoir
Screening parameters and/or
creening p fluid Steam In-situ COZmiscib1e Surfactant| Polymer
h data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 38 X X X
2. Permeability, md...... 1400 X X X X X
3. 0i1 net pay thickness,
ft...... 67 X X X X X
4. 0i1 viscosity, cp..... .66 X X X
5. Transmissibility,md-ft| 142121 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2190 X X X X X
7. Reservoir temperature,
°F...... 170 X X X X X
8. Depth, ft..... e 5000 X X X X X
9. Target oil, STB/ac-ft. 583 X X X X X
10. Percent of initial oil
in place before EOR
begins..viviriienins 43 X X
11. Lithology...vvevivnenn sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... yes
T4, GaS CaP.vuvrnranrrrnns yes
15. $a11nity (TDS), ppm... 77169 X X X X X
16. Hardness (calcium and
magnesium), ppm.. . .veus 1297 X X X X
Most suitable EOR method according to criteria: Nonel/

NOTE.-- X

1/

Water drive and gas cap.

= within 1imits or not critical
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TABLE A-2. - Criteria for screening the HASTINGS. WEST FIELD-Upper Frio Reservoir

for possible enhanced oil recovery methods

ReSErvVOir Enhanced oil recovery (EOR) method
. and/or
Screening parameters fluid Steam In-situ O miscible| Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, °APIL..... 31 X X X
2. Permeability, md...... 900 X X X X X
3. 091 net pay thickness,
ftooo., 162.5 X X X X X
4. 0i1 viscosity, cp..... 1.24 X X X
5. Transmissibility,md-ft| 117944 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2740 X X X X X
7.. Reservoir temperature,
o 160 X X X X X
8. Depth, ft..... N 5500 X X X X
9. Target oil, STB/ac-ft. 1028 X X X X X
10. Percent of initial oil
in place before EOR
beginS. i iieviininiinas 61 X X X X X
11, Lithology.evevavaneans sand X X X X X
12. Fractured....c.onvunas no X X X X X
13. Hater drive...vovut.n . yes
T4, Gas cap..vvennses N no X X X X X
15. Salinity (7DS), ppm...| 100000 X X X X X
16.. Hardness (calcium and
magnesium), ppm...... | 1287 X X X X

Most suitable EOR method according to criteria: Nonel/

NOTE.-= X = within 1imits or not critical
1/ MWater drive.
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TABLE A-3. - Criteria for screening the WEBSTER FIELD-Frio Reservoir
for possible enhanced oil recovery methods

Reservoir Enhanced 01l recovery (EOR) method
. and/or
Screening parameters fluid Steam In-situ C02miscible Surfactant| Polymer
data - | injection |combustion flood flood flood
1. 011 gravity, °API..... 29.2 X X X
2. Permeability, md...... 1000 X X X X X
3. 0i1 net pay thickness,
ft...... 150 X X X X X
4, 0i1 viscosity, cp..... 1.1 X X X
5. Transmissibility,md-ft| 136364 X X X X X
6. Initial reservoir
pressure, psig........ 2700 X X X X X
7. Reservoir temperature,
OF...... 163 X X X X X
8. Depth, ft............. 5750 X X X X
9. Target oil, STB/ac-ft. 535 X X X X X
10. Percent of initial oil
in place before EOR
begins.......ovvivintn 35 X X
11. Lithology.........c... sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... yegj
1/
T4, GAS CAP.venverrennenns yes™
15. Salinity (TDS}, ppm... --
16. Hardness (calcium and
magnesium), ppm. ....... --

2/

Most suitable EOR method according to criteria: Surfactant flood~

MOTE.-- X = within 1imits or not critical
1/ Water drive and gas -cap present, but salt water injected for the purpose of waterflooding.
2/ 1t was assumed that surfactants will be more readily available than CO,.
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TABLE A-4. - Criteria for screening the THOMPSON FIELD-Frio Reservoir
for possible enhanced o1l recovery methods

Enhanced oil recovery (EOR) method

Reservoir
. : and/or
Screening parameters fluid Steam In-situ [CO,misciblef Surfactant| Polymer
data injection | combustion flood flood - flood
1. 0i1 gravity, °API..... 25 X X X X
2. Permeability, md...... 900 X X X X X
3. 0i1 net pay thickness,
ftooo... 188.7 X X X X X
4, 01 viscosity, cp..... 2.32 X X X
5. Transmissibility,md-ft| 73203 X ) SR X X X
cp
6. Initial reservoir ]
pressure, psig........ 2420 X X X X X
7. Reservoir temperature,
°F, ..... 153 X X X X . X
8. Depth, ft..... frereees 5300 X X X CX
9. Target 011, STB/ac-ft. 832 X X X X X

10. Percent of initial o1l
in place before EOR ‘
begins....cceuvuvnnn . 59 X . X X X ' X

11. Lithelogy....ccnvuvnn. sand X X X X X
12. Fractured....... vieaes no X X X X X
13.‘water drive..vovevinan yes

T4, Gas CAP.ivesrrres e yes '
15. Salinity (TDS), ppm...| 103494 X X X X X

16. Hardness (calcium and
magnesium), ppm...vvuus 2362 X X X X

Most suitable EOR method according to criteria: Nonelf

NOTE.-= X = within 1imits or not critical
1/ Water drive and gas cap. _
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TABLE A-5. - Criteria for scrzening the TOM O'CONNOR FIFELD-5900 Reservoir
for possible enhanced 01l recovery methods

Reservoir Enhanced 0il recovery (EOR) method
. and/or
Screening parameters fluid Steam | In-situ [cO,miscible| Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, “API..... 36 X X X
2. Permeability, md...... 2136 ° X X X X X
3. 0i1 net pay thickness,
fto.o.... 50.7 X X X X X
4. 0i1 viscosity, cp..... .33 X X X
5. Transmissibility.md-ft] 328167 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2650 X X X X ¥
7. Reservoir temperature,
OF. ..., 173 X X X X X
8. Depth, ft............. 5900 X X X X
9. Target oil, STB/ac-ft. 627 X X X X X
10. Percent of initial oil
in place before EOR
begins...ooveinin... 39 X X
11. Lithology.....ouovvn... sand X X X X X
12. Fractured............. no X X X X X
13. Hater drive........... yes
T4, GAS CaAPvrenrrrrennnn. no X X X X X
15. Salinity (TDS), ppm... 72032 X X X X X
16. Hardness (calcium and
magnesium), ppm........ 2956 X X X X

1/

Most suitable EOR method according to criteria: None~

NOTE.-- X = within Timits or not critical

1/ MWater drive.
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TABLE A-6.

- Criteria for screening the ANAHUAC FIELD-Anahuac Main Frio Reservoir

for possiblie enhanced oil recovery methods

Reservosr Enhanced 011 recovery (EOR) method
X and/or
Screening parameters fluid Steam In-situ COZmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, °API..... 34.6 X X X
2. Permeability, md...... 1085 X X X X X
3. 0i1 net pay thickness,
3 A 61.5 X X X X X
4, 011 viscosity, cp..... .72 X X X
5. Transmissibility,md-ft| 92677 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3230 X X X X X
7. Reservoir temperature,
°F,..... 178 X X X X X
8. Depth, ft..... N 7140 X X X X
9. Target oil, STB/ac-ft. 548 X X X X X
10. Percent of initial oil
in place before EOR
371k 11 1-J 44 X X
11. Lithology.....covveuees sand X X X X X
12, Fractured............. no X X X X X
13. WHater drive........... yes
14, Gas cap..cvverrrnrinss yes
15. Salinity (TDS), ppm...| 136331 X X X X X
16. Hardness (calcium and
magnesium),ppm..... ... LYAR X X X X
Most suitable EOR method according to criteria: Nonel/

NOTE.-- X = within 1imits or not critical
1/ Water drive and gas cap.
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TABLE A-7. - Criteria for screening the TOM O'CONNOR FIELD-5800 Reservoir

for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ COZmiscible Surfactant| Polymer
data injection [ combustion flood flood flood
1. 0i1 gravity, °API..... 36 X X X
2. Permeability, md...... 1755 X X X X X
3. 0i1 net pay thickness,
ft...... 17.4 X X X X
4, Qi1 viscosity, cp..... .33 X X X
5. Transmissibility,md-ft| 92536 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2650 X X X X X
7. Reservoir temperature,
°F...... 176 X X X X X
8. Depth, ft..... Creseen. 5800 X X X X
9. Target oil, STB/ac-ft. 649 X X X X X
10. Percent of initial oil
in place before EOR
begins.......ccoivvntn 40 X X
11. Lithology...........us sand X X X X X
12. Fractured............. no X X X X X
13. Hater drive........... yes
T4, GBS CAP.veevrerennanns yes
15. Salinity (TDS), ppm...} 75551 X X X X X
16. Hardness (calcium and
magnesium),ppm........ 2060 X X X X
Most suitable EOR method according to criteria: Nonel/

NOTE.-- X =

1/ MWater drive and gas cap.

within 1imits or not critical
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TABLE A-8. - Criteria for screening the OYSTER BAYOU FIELD-Seabreeze Reservoir

for possible enhanced o1l recovery methods

Reservoir Enhanced o0i1 recovery (EOR) method
Screening parameters ??Ségr Steam In-situ COzmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 36 X X X
2. Permeability, md...... 1325 X X X X X
3. 0i1 net pay th;;%????: 151 X . X . y
4. Qi1 viscosity, cp..... 0.47 X X X
5. Transmissibility,nd-ft| 425691 | X X X X X
cp
 pressure. peig e, 3800 X f Y ' '
7. Reservoir tempg;???r?: 190 X X X X N
8. Depth, ft..... s 8200 X X X X
9. Target oil, STB/ac-ft.| 323 X X X
10. Percent of initial oil
in place before EOR
beging.veverennn. - 36 X X
11, Lithology.veivvrnnnes sand X X X X X
12. Fractured............ . no X X X X X
13. Mater drive........ ves yes
14, Gas Cap..ccesueness ces yes
15. Salinity (TDS), ppm...| 118420 X X X X X
16. Hardness (calcium and
magnesium),ppm........| 6047 X X X X

Most suitable ECR method according to criteria: Nonel/

NOTE.-- X = within Timits or not critical
1/ MWater drive and gas cap.
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TABLE A-9. - Criteria for screening the GRETA FIELD-4400 Reservoir

Tor possible enhanced 0il recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. ° and/or
Screening parameters fluid Steam In-situ C02miscib1e -Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, °API..... 23.6 X X X
2. Permeability, md...... | 687 X X X X X
3, 011 net pay thickness,
.., 25 X X X X X
4. 011 viscosity, cp..... 2.2 X X X
5. Transmissibility,md-ft| 7807 X X X X X
cp B

6. Initial reservoir

pressure, psig...c..e. 1980 X X X X X
7. Reservoir temperature,

o 145 X X X X X

8. Depth, ft..iiiviiien . 4400 X X X X
9. Target oil, STB/ac-ft. 736 X X X X X
10. Percent of initial ol

in place before EOR

begins.ciiien, Ceenans 58 X X X X X
11. Lithology...... RN sand X X X X X
12. Fractured....... Cienas no X X X X X
13. Water drive......v.e . yes
14, GasS CAP. eanrcartnanses yes
15. Salinity (TDS), ppm...| 81462 % X X X X
16. Hardness (calcium and

magnesium), PpMaccssses 3042 X X X X

Most suitable EOR method according to criteria: Nonel/

NOTE.~~ %

1/ Mater drive and gas cap.

= within Timits or not critical
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TABLE A-10. - Criteria for screening the TOM O'CONNOR FIELD-5500 Reservoir

for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ C02m15c1b1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, “API..... 33 X X X
2. Permeability, md...... 816 X X X X X
3. 011 net pay thickness,
ft...... 23.9 X X X X X
4, 0i1 viscosity, cp..... 0.53 X X X
5. Transmissibility,md-ft| 36797 X X X X X
cp '
6. Initial reservoir
pressure, psig........ 2511 X X X X X
7. Reservoir temperature,
OF. it 169 X X X X X
8. Depth, ft..... Pheeaens 5500 X X X X
9. Target oi1, STB/ac-ft. 627 X X X X X
10. Percent of initial oil
in place before EQOR
begins........... rees 47 X X
11. Lithology.vvvvevirinns sand X X X X X
12. Fractured............ . no X X X X X
13. Water drive..... ceveen weak X X X X X
14, Gas cap.eveieres vevaosdl  minor X X X X X
15, salinity (TDS), ppm...[ 72914 X X X X X
16. Hardness (calcium and X X X X
magnesium),ppm........] 1320

Most suitable EOR method according to criteria:

€0y miscible flood

NOTE.-= X

= within 1imits or not critical
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TABLE A-11. - Criteria for screening the HASTINGS, EAST FIELD-Upper Frio Reservoir

for possible enhanced 0il recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ €O miscible} Surfactant| Polymer
data injection { combustion flood flood flood
1. 0i1 gravity, °API..... 31.6 X X X
2. Permeability, md...... 1095 X X X X X
3. 0i1 net pay thickness,
fto..... 8.3 X X X
4. 0i1 viscosity, cp..... .96 X X X
5. Transmissibility,md-ft| 9467 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2755 X X X X X
7. Reservoir temperature, .
o°F...... 170 X X X X X
8. Depth, ft..... Pirreeee 5800 X X X X
9. Target oil, STB/ac-ft. 701 X X X X ¥
10. Percent of initial oil
in place before EOR
begins........... veees 47 X X
11. Lithology...... creies sand X X X X X
12. Fractured.........vus no X X X X X
13. lWater drive..... ceenen yes
14, Gas Cap.ievivanias veus yes
15. Salinity (TDS), ppm...| 100000 X X X X X
16. Hardness (calcium and
magnesium), ppm........| 1287 X X X X

Most suitable EOR method according to criteria: Nonel/

NOTE.-=- X

1/ Water drive and gas cap.

= within 1imits or not critical
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TABLE A-12.- Criteria for scrzening the WEST RANCH FIELD-Greta Reservoir

for possible enhanced oil recovery methods

Enhanced oil recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ COzmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °APl..... 27 X X X
2. Permeability, md...... 1000 X X X X X
3. 011 net pay thickness,
ft.ooon 33.2 X X X X X
4, 011 viscosity, cp..... 1.49 X X X
5. Transmissibility,md-ft| 22282 X X X X X
cp '
6. Initial reservoir
pressure, psig........ 2357 X X X X X
7. Reservoir temperature,
°F...... 160 X X X X X
8. Depth, ft..... e 5050 X X X X
9. Target oil, STB/ac-ft. 761 X X X X X
10. Percent of initial oil
in place before EQOR
begins.......coevininnn 49 X X
11. Lithology.cvvivennsn .« sand X X X X X
12. Fractured....o.vvnvnne no X X X X X
13. later drive...... veree weak X X X X X
14, Gas Cap..vuvvernen o minor X X X X X
15. Salinity (TDS), ppm...| 59500 X X X X X
16. Hardness {calcium and
magnesium), ppm...vuasn 1600 X X X X

Most suitable EOR method according to criteria: C0, miscible flood

NOTE,-= X

= within 1imits or not critical
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TABLE A-13. - Criteria for screening the WEST RANCH FIELD-41A Reseryoir

for possible enhanced o1l recovery methods

Enhanced oi1 recovery (EOR) method

16.

Hardness (calcium and
magnesium), ppm.c.uvas s

Reservoir
. and/or
Screening parameters fluid Steam In-situ COZmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 041 gravity, ®APIL..... 31.8 X X X
2. Permeability, md...... 895 X X X X X
3. 011 net pay thickness,
ft...... 26.6 X X X X X
4, 0i1 viscosity, cp..... .67 X X X
5. Transmissibility,md-ft| 35533 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2625 X X X X X
7. Reservoir temperature,
°F,..... 171 X X X X X
8. Depth, ft..... frierees 5750 X X X X
9. Target o011, STB/ac-ft. 617 X X X X X
10. Percent of initial oil
in place before EQOR
begins......... Crennan 47 X X
11. Lithology.uevvivvanen, sand X X X X X
12. Fractured.......... ces no X X X X X
13. Hater drive.......... | weak X X X X X
T4, Gas CaAP.eererreres ++ssl  minor X X X X X
15, salinity (TDS), ppm...| 62000 X X X X X

Most suitable EOR method according to criteria:

Surfactant f]oodl/

NOTE. -~ X

= within T1imits or not critical

1/ It was assumed that surfactants will be more readily available than CO,.
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TABLE A-14. - Criteria for screening the MAGNET WITHERS FIELD-Magnet Withers Reservoir

for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ Cozmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 091 gravity, SAPI..... 25 X X X X
2. Permeability, md...... 1700 X X X X X
3. 011 net pay thickness,
ft...... 21 X X X X X
4. 0i1 viscosity, cp..... 2.3 X X X
5. Transmissibility,md-ft| 15522 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2507 X X X X X
7. Reservoir temperature, 1/
°F...... 171~ X X X X X
8. Depth, ft..... Cerraaas 5550 X X X X
9. Target oil, STB/ac-~ft. 627 X X X X X
10. Percent of initial oil
in place before EOR
begins.........vvvin 44 X X
11. Lithology...covvvnvnns sand X X X X X
12. Fractured..... Ceavenes no X X X X ¥
13. Hater drive......... o yes
14, Gas cap..cvvaiicranan, yes
15. Salinity (TDS), ppm...| 83579 X X X X X
16. Hardness (calcium and
magnesium), ppm. .. ..uus 2642 X X X X

Most suitable EOR method according to criteria: Noneg/

NOTE.-= X

7,

Estimated.

2/ Water drive and gas cap.

= within 1imits or not critical.
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TABLE A-15. - Criteria for scyeening the LAKE PASTURE FIELD-H-440 Reservoir

for possible enhanced oil recovery methods

Enhanced oil1 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ Cozmiscible Surfactant| Polymer
data injection |combustion flood flood flood
1. 011 gravity, °API..... 24 X X X
2. Permeability, md...... 1340 X X X X X
3. 011 net pay thickness,
fto..... 50 X X X X X
4, 011 viscosity, cp..... 2.42 X X X
5. Transmissibility,md-ft| 27686 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2034 X X X X X
7. Reservoir temperature,
OF. i iven 155 X X X X X
8. Depth, ft..... S 4470 X X X X
9., Target oil, STB/ac-ft. 409 X X X
10. Percent of initial oil
in place before EQOR
begins..vvveiceninns . 45 X X
1. Lithology......... Cees sand X X X X X
12, Fractured.......cvvuvs no X X X X X
13. Hater drive........ ... yes
14. Gas cap...... feenaa - yes
15, Salinity (TDS), ppm...| 83323 X X X X X
16. Hardness (calcium and
magnesium), ppm.....0us 3047 X X X X

Most suitable EOR method according to criteria: Nonelj

NOTE.-- X = within Timits or not critical
1/ Mater drive and gas cap.
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TABLE A-16.- Criteria for screening the

SUGARLAND FIELD-Frio Reservoir

for possible enhanced oil recovery methods

Enhanced ol recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ COzmiscible Surfactant| Polymer
data injection | combustion flood ) flood flood
1. 01 gravity, °API..... 26 / X X
2. Permeability, md...... 900 X X X X X
3. 011 net pay thickness,
fto.o.... 85 X X X X X
4, 0il viscosity, cp..... 1.37 X X X
5. Transmissibility,md-ft| 55839 X X X X X
cp
6. Initial reservoir
pressure, psig........ 1550 X X X X X
7. Reservoir temperature,
OF. . ians 149 X X X X X
8. Depth, ft..... triaenaans 3200 X X X X
9. Target oil, STB/ac-ft. 712 X X X X X
10. Percent of initial oi]
in place before EOR
begins..vvveereerinenns 49 X X
11. Lithology.eeviviierenn sand X X X X X
12. Fractured......oevevns no X X X X X
13. Hater drive..... voeees|  weak X X X X X
14. Gas cap....evevvaeneas| minor X b X X X
15. Salinity (TDS), ppm...| 127057 X X X X X
16. Hardness (calcium and ‘
magnesium), ppm. v e vus -

Most suitable EOR method according to criteria:

‘Surfactant flood

NOTE.-- X

= within 1imits or not critical
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TABLE A-17.- Criteria for screening the WILLAMAR WEST FIELD-West Willamar Reservoir

for possible enhanced ol recavery methods

Enhanced o0il recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ C02mi5c1b1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, “API..... 31 X X X
2. Permeability, md...... 66 X X X X X
3. 0i1 net pay thickness,
fto..... 33.7 X X X X X
4. 0i1 viscosity, cp..... 1.06 X X X
5. Transmissibility,md-ft| 2098 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3650 X X X X X
7. Reservoir temperature, 1/
OF. . .... 212 X X X X
8. Depth, ft..... Veeeeaes 7925 X X X X
9. Target oil, STB/ac-ft. 394 X X X
10. Percent of initial oil
in place before EOR
begins....ceutsn v 59 X X X X X
11. L"thO]Ugy ------ sesnanse sand X X X X X
12. Fractured......... cees no X X X X X
13. lWater drive........... no X X X X X
14. Gas cap....... vevraai minor X X X X X
16. Salinity (TDS}, ppm...| 124090 X X X X X
16. Hardness (calcium and
magnesium),ppm........| 10815 X X X X
Most suitable EOR method according to criteria: CO, miscible flood

2

NOTE.-- X

1/ Estimated.

= within 1imits or not critical.
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TABLE A-18.- Criteria for scrzening the WEST RANCH FIELD-Glasscock Reservoir

for possible enhanced oil recovery methods

Reservoir Enhanced 0i1 recovery (EOR) method
. and/or
Screening parameters fluid Steam In-situ O misciblef Surfactant| Polymer
data injection { combustion flood flood flood
1. 011 gravity, °API..... 31 X X X
2. Permeability, md...... 394 X X X X X
3. 0i1 net pay thickness,
fto..... 20 X X X X X
4, 011 viscosity, cp..... .86 X X X
5. Transmissibility,md-ft| 9163 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2560 X X X X X
7. Reservoir temperature,
OF..... . 168 X X X X X
8. Depth, ft..... frasenas 5550 X X X X
9, Target oil1, STB/ac-ft. 514 X X X X
10. Percent of initial o1l
in place before EOR
begins..covevriiiininns 52 X X X X X
11. Lithology.evvivsnnness sand X X X X X
12. Fractured..... Crreenen no X X X X X
13. Water drive......... 'e weak X X X X X
14, G2S CAPvvvvvvereenanss| minor X X X X X
15. Salinity (TDS), ppm...| 61000 X X X X X
16. Hardness (calcium and
magnesium), ppm.c.cvvues ==
Most suitable EOR method according to criteria: PO]YNEP'f100dl/
NOTE.-= X = within 1imits or not critical
1/ It was assumed that polymer will be more readily available than surfactants and C02.
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TABLE A-19. - Criteria for screening the LOMA NOVIA FIELD-Loma Novia Reservoir
for possible enhanced oil recovery methods

Enhanced o011 recovery (EOR) method

Reservoir
: and/or
Screening parameters fluid Steam In-situ [CO,miscible| Surfactant) Polymer
data injection | combustion flood flood flood
1. 011 gravity, °API..... " 26 X" - X
2. Permeability, md...... 902 X X X X X
3. 0i1:net pay thickness,
ft...... 15 X X X X
4, 011 viscosity, cp..... 4.0 X X X
5. Transmissibility,md-ft| 3383 X X ¥ X X
cp
6. Initial reservoir
pressure, psig........ 1050 X X X X
7. Reservoir temperature,
°F...... 114 X X X X X
8. Depth, ft..... Preeriae 2600 X X X X
9. Target oil, STB/ac-ft. 602 X X X X X
10. Percent of initial oil
in place before EOR
begins..cvvrernsnnnnss 51 X X X X X
11. Lithology.ceevevnanan sand X X X X X
12. Fractured............. no X X X X X
13. Water drive...........| weak X X X X X
14. Gas CaPrverranns sernes minor X X X X X
15. Salinity (TDS), ppm...| 14303 X X X X X
16. Hardness (calcium and
magnesium), ppM. ..o 62 X X X X X

Most suitable EOR method according to criteria: Surfactant f1oodl/

NOTE.-- X

= within 1imits or not critical

1/ Surfactant slug has been injected.
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TABLE A-20.- Criteria for screening the SEVEN SISTERS FIELD-Government Wells Reservoir

for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
; and/or
Screening parameters fluid Steam | In-situ [CO,miscible| Surfactant| Polymer
data - injection | combustion flood flood flood
1. 011 gravity, ®API..... 22 X X X
2. Permeability, md...... 225 X X X X X
3. 011 net pay thickness,
teeeen 10 X X X X
4. 011 viscosity, cp..... 4 X X X
5. Transmissibility,md-ft|] 563 X X X X X
cp
6. Initial reservoir )
pressure, psig........ 1150 X X X X
7. Reservoir temperature,
°F...... 132 X X X X X
8. Depth, ft..viivivvenns 2387 X X X X
9. Target o1l, STB/ac-ft. 469 X X X
10. Percent of initial ofl
in place before EOR
begins.........uvut o 61 X X X X X
11, Lithology.vvvienennnen sand X X X X X
12. Fractured............ . no X X X X X
13. Water drive...... e weak X X X X X
14, Gas cap..cvvuvunvvnnss|  minor X X X X X
15. Salinity (TDS), ppm...| 6872 X X X X X
16. Hardness (calcium and
‘magnesium), ppm........ 46 X X X X X

Most suitable EOR method according to criteria:

Polymer flood

NOTE.-- X

= within 1imits or not critical
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TABLE A-21. - Criteria for screening the PORTILLA FIELD-7400 Reservair

for possible enhanced 0il recovery methods

Enhanced o011 recovery (EOR) method

Reservoir
\ . and/or
Screening parameters fluid Steam In-situ COzmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 40 X X X
2. Permeability, md...... 1634 X X X X X
3. 011 net pay thickness,
tooiat. 40 X X X X X
4, Qi1 viscosity, ¢cp..... .32 X X X
5. Transmissibility,md-ft| 204250 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3315 X X X X X
7. Reservoir temperature,
°F. . .unn 206 X X X X
8. Depth, ft..... Pereeeas 7392 X X X X
- 9. Target o011, STB/ac-ft. 339 X X X
10. Percent of initial oil
in place before EOR
begins.iievireneeiins 32 X X
11. Lithology....cvvvevnnn sand X X X X X
12. Fractured............. no X X X X X
13. Vater drive........... yes
14, Gas CaPrivvvrirnss Cena yes
15. Salinity (TDS), ppm...| 55585 X X X X X
16. Hardness (calcium and | -
magnesium), ppM...uvean 5500 X X X X
Most suitable EOR method according to criteria: Nonel/

NOTE.-= X

1/ HWater drive and gas cap.

= within 1imits or not critical
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TABLE A-22. - Criteria for screening the GILLOCK, SOUTH FIELD-Big Gas Sand Reservoir
for possible enhanced oil recovery methods

Reservoir Enhanced 0i1 recovery (EOR) method
X and/or '
Screening parameters fluid Steam In-situ COZmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0il gravity, ®API..... 38 X X X
2. Permeability, md...... 1156 X X X X X
3. 0il net pay thickness,
fto..... 25.7 X X X X X
4. 011 viscosity, cp..... .64 X X X
5. Transmissibility,md-ft] 46421 X X X X X
cp
6. Initial reservoir
pressure, psig........ 4339 X X X X X
7. Reservoir temperature,
OF...... 214 X X X X
8. Depth, ft..... N 8500 X X X X
9. Target oil, STB/ac-ft.| 447 X X X
10. Percent of initial oil
in place before EOR
begins.iiiieviiinnenn, 42 X X
11. Lithology...vvvvvunnss sand X X X X X
12. Fractured............. no X X X X X
13. Water drive.iiiiainans weak X X X X X
14. Gas cap..... rieenaa ../ minor X X X X X
15. Salinity (TDS), ppm...[ 60872 X X X X X
16. Hardness (calcium and
magnesfum}),ppm........| 1205 X X X X

Most suitable EOR method according to criteria: 002 miscible flood

NOTE.-- X = within 1imits or not critical
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TABLE A-23.- Criteria for screening the WEST RANCH FIELD-98A Reservoir

for possibie enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ COzmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 40.5 X X X
2. Permeability, md...... 497 X X X X X
3. 011 net pay thickness,
oo, 32 X X X X X
4, 011 viscosity, cp..... .326 X X X
5. Transmissibility,md-ft| 48785 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2795 X X X X X
7. Reservoir temperature,
ol S 178 X X X X X
8. Depth, ft..... sieeeaes| 6100 X X X X
9. Target 011, STB/ac-ft. 556 X X X X
10. Percent of initial oil
in place before EOR
begins.ciieeiiiiiaiaen 48 X X
11. Lithology.eevrrevirnns sand X X X X X
12, Fractured.......ccuvus no X X X X X
13. Water drive...........| weak X X X X X
T4, GaS CAPivserversereses] minor X X X X X
15, Salinity (T0S), ppm...| 37000 X X X X X
16. Hardness (calcium and
magnesium), ppM...sasss --
Most suitable EOR method according to criteria: Surfactant floodl/

NOTE.-~ X

w within Timits or not critical

1/ It was assumed that surfactants will be more readily available than C0,.
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TABLE A-24, - Criteria for screening the WITHERS, NORTH FIELD-"A-B-C" éeservoir

for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
X and/or
Screening parameters fluid Steam In-situ COzmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, API..... 25 X X X X
2. Permeability, md...... 2500 X X X X X
3. 011 net pay thickness,
ftoo.... 16 X X X X
4, 0il viscosity, cp..... 1.751/ X X X
5. Transmissibility,md-ft| 22857 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2400 X X X X X
7. Reservoir temperature,
°F....es 150 X X X X X
8. Depth, ft..... P heieaes 5300 X X X X
9. Target 011, STB/ac-ft. 406 X X X
10. Percent of initial oil
in place before EQOR
begins..........oiuut 32 X X
M. Lithology.evvrrrrnnasn sand X X X X X
12. Fractured.......... . no X X X X X
13. Hater drive........... yes
14, Gas cap..avvvienvanses yes
15. salinity (TDS), ppm...| 76000 X X X X X
16. Hardness (calcium and
magnesium),ppm........] 1600 X X X X

Most suitable EOR method according to criteria: Noneg/

NOTE. =~ X

7,

Estimated.

2/ Water drive and gas cap.

= within 1imits or not critical.
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TABLE A-25, - Criteria for screening the THOMPSON, SQUTH FIELD-Frio Reservoir

for possible enhanced 0il recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ CO,miscible| Surfactant{ Polymer
data injection |combustion flood flood flood
1. 0i1 gravity, %API..... 25 X X X X
2. Permeability, md...... 900 X X X X X
3. 011 net pay thickness,
fto.o.... 29 X X X X X
4, 011 viscosity, cp..... 1.88 X X X
5. Transmissibility,md-ft| 13883 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2490 X X X X X
7. Reservoir temperature,
OF...... 155 X X X X X
8. Depth, ft..... e 5400 X X X X
9. Target oil, STB/ac-ft. 784 X X X X X
10. Percent of initial oil
in place before EQOR
begins.c.ovvviniiiniens 53 X X X X X
1. Litholegy...ovvvunnn . sand X X X X X
12, Fractured............. no X X X X X
13. Water drive...... Ceves yes
14. Gas cap..... ferees veas yes
15. Salinity (TDS), ppm...| 57000 X X X X X
16. Hardness (calcium and

magnesium), PPMyecvaens

Most suitable EOR method according to criteria: Nonel/

NOTE.-= X

1/ MWater drive and gas cap.

= within 1imits or not critical
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TABLE A-26.- Criteria for screening the WEST RANCH FIELD-Ward Reservoir
for possible enhanced oil recovery methods

Reservoir Enhanced oi1 recovery (EOR) method
Screening parameters ??gégr Steam In-situ COzmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, ®API..... 30.6 X X X
2. Permeability, md...... 1228 X X X X X
3. 011 net pay thickness,
fto..... 13 X X X X
4. 041 viscosity, cp..... .76 X X X
5. TransmissibiTity,mgégg 21005 X X X X X
 prassure. pergerr.... 2650 X koo X X X
7. Reservoir tempg;???r?: 17] X X X . y
8. Depth, ft...c.oiverrns 5720 X X X X
9. Target o], STB/ac-ft.| 455 X X X
10. Percent of initial oil
in place before EOR
BEGINS . v rerrreninnnns 40 X X
1. Lithology.............| sand X X X X X
12, Fractured......vcovuus no X X X X X
13. Water drive........... yeslj
T4, GaS CAPvvvsvrvrrevrnns yeslj
15. Salinity (TDS), ppm...| 61952 X X X X X
16. Hardnes$ (calcium and
magnesiium),ppm.....vss 1608 X X X X

Most suftable EOR method according to criteria: 002 miscible

NOTE.== X = within 1imits or not critical
1/ Mater drive and gas cap present, but salt water injected for the purpose of waterflooding.
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TABLE A-27. - Criteria for screening the TOMBALL FIELD-Kobs Reservoir

for possible enhanced oil recovery methods

Enhanced o1l recovery (EOR) method

Reservoir
. and/or '
Screening parameters fluid Steam In-situ C02m15c1b1e Surfactant| Polymer
data injection }combustion flood flood flood
1. 0i1 gravity, °API..... 40 X X X
2. Permeability, md...... 1000 X X X X X
3. 011 net pay thickness,
fto..... 6 X X X
4. 011 viscosity, cp..... .333 A X X
5. Transmissibility,md-ft| 18018 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2490 X X X X X
7. Reservoir temperature,
°F...... 182 X X X X X
8. Depth, ft..... feeeneas 5500 . X X X X
9. Target o011, STB/ac-ft. 506 X X X X X
10. Percent of initial oil
in place before EOR
begins....... e 4 X X
11. Lithology...... Ceenenn sand X X X X X
12. Fractured........... e no X X X X X
13. Water drive.......uvt yes
T4, GaS CAP.c.verrvrarers . yes
15. Salinity (TDS), ppm...| 20272 X X X X X
16. Hardness (calcium and
magnesium),ppm. .o cun 239 X < X X X X

Most suitable EOR method according to criteria: Nonel/

NOTE.-- X

y

Water drive and gas cap.

= within 1imits or not critical
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TABLE A-28, - Criteria for screening the THOMPSON, SOUTH FIELD-4400 Reservoir

for possible enhanced 01l recovery methods

Reservoir Enhanced 01l recovery (EOR) method
. and/or
Screening parameters fluid Steam In-situ COZmiscible Surfactant| Polymer
data injection | combustion flood flood flocd
1. 0i1 gravity, SAPI..... 25.4 X X
2. Permeability, md...... 367 X X X X X
3. 011 net pay thickness,
ft...... 58 X X X X X
4, 0i1 viscosity, cp..... 3.65 X X X
5. Transmissibility.md-ft| 5832 X X X X X
cp
6. Initial reservoir
pressure, psig........ 1952 X X X X X
7. Reservoir temperature,
°F...... 135 X X X X X
8. Depth, ft..... Pheraean 4400 X X X X
9. Target oil, STB/ac-ft. 722 X X X X X
10. Percent of initial ofil
in place before EOR
begins....c.cvvuu Ceee 59 X X X X X
11. Lithology.iveveienens . sand X X X X X
12. Fractured..... . no X X X X X
13. Vater drive.......... . yes
14. Gas cap....... ceresees no X X X X X
15. Salinity (TDS), -ppm...| 44200 X X X X X
16, Hardness (calcium and
magnesium), ppM......u. --

Most suitable EOR method according to criteria: Nonel

NOTE.-- X = within Timits or not critical
1/ Water drive. )
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TABLE A-29.- Criteria for screening the FIG RIDGE FIELD-Seabreeze Reservoir

for possibie enhanced 011 recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ C02miscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, ®API..... 35 X X X
2. Permeability, md...... 750 X X X X X
3. 0i1 net pay thickness,
toveat. 34 X X X X X
4, 011 viscosity, cp..... .64 X X X
5. Transmissibility.md-ft{ 39844 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3800 X X X X X
7. Reservoir temperature,
OF.. ... 198 X X X X X
8. Depth, ft..... freeeens 8853 X X X X
9. Target oil, STB/ac-ft. 433 X X X
10. Percent of initial oil
in place before EOR
begins......... riaeae 41 X %
11. Lithology.......... ves sand X X X X X
12. Fractured............. no X X X ¥ X
13. Hater drive........... weak % X X Y X
14, Gas cap...ovvvvnnnens]| minor X X X X X
15. salinity (TDS), ppm...| 95000 X X X X X
16. Hardness (calcium and
magnesium),ppm........| 3335 X X X X

Most suitable EOR method according to criteria: co2 miscible flood

NOTE.-= X

= within Timits or not critical
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TABLE A-30., - Criteria for screening the LOPEZ FIELD-Mirando Reservoir

for possible enhanced 0il recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ Cozmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 0il gravity, °API..... 22 X X X
2. Permeability, md...... 500 X X X X X
3. 011 net pay thickness,
ft...... 15 X X X X
4. 011 viscosity, ¢cp..... 8.9 X X X
5. Transmissibility,md-ft| 843 X X X X X
cp
6. Initial reservoir
pressure, psig........ 780 X X X X
7. Reservoir temperature, 1
oF..... ] 111‘/ X X X X b
8. Depth, ft..... teraeees 2150 X X X
9. Target oi1, STB/ac-ft. 1023 X X X X X
10. Percent of initial oil
in place before EOR .
begins...........ouutn 72 X X X X X
11. Lithology...... cerennn sand X X X X X
12. Fractured....vveeuvs. . no X X X X X
13. Uater drive..ccavvans. weak X X X X X
T4, GAS CAP:vvvrncvanirens minor X X X X X
15. Salinity (TDS}, ppm... 16000 X X X X X
16. Hardness (calcium and
magnesium), ppm. ... c.us 400 X X X X X

Most suitable EOR method according to criteria:

Polymer flood

NOTE.~= X
1/ Estimated.

= within 1imits or not critical,
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TABLE A-31. - Criteria for screening the TOM O'CONNOR FIELD-4500 Greta Massive Reservoir
for possible enhanced 01l recovery methods

Enhanced 0171 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ Cozmiscible Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, “API..... 24 X X X
2. Permeability, md...... 2547 X X X X X
3. 011 net pay thickness,
teeonn. 17.5 X X X X
4, 011 viscosity, cp..... 2.30 X X X
5. Transmissibility,md-ft| 19379 X X X X X
cp
6. Initial reservoir
pressure, psig........ 1880 X X X X X
7. Reservoir temperature,
°F...... 162 X X X X X
8. Depth, ft........vvten 4350 X X X X
9. Target oil, STB/ac-ft. 675 X X X X X
10. Percent of initial oil
in place before EOR
begins.ivennvieiinrans 44 X X
11. Lithology...... veasana sand X X X X X
12. Fractured.......... ves no X X X X X
13. Water drive........... yes
T4, GaS CAPvvveriennan Ceaa yes
16. Salinity (TDS), ppm...| 44879 X X X X X
16. Hardness (calcium and
magnesium), ppM. . vusa 1536 X X X X

Most suitable EOR method according to criteria: Nonelf

NOTE

=X

1/ Water drive and gas cap.

= within 1imits or not critical
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TABLE A-32.- Criteria for screening the

GANADQ WEST FIELD-4700 Zone Reservoir

for possible enhanced oil recovery methods

Reservoir

Enhanced 011 recovery (EOR) method

. and/or
Screening parameters fluid Steam In-situ 1CO,miscible} Surfactant| Polymer
 data injection | combustion flood flood flood
1. 0i1 gravity, ©API..... 24 .4 X X X
2. Permeability, md...... 141 X X X X X
3. 011 net pay thickness,
fto..... 44 X X X X X
1
4. Qi1 viscosity, cp..... 2.8%/ X X X
5. Transmissibility,md-ft| 22173 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2139 X X X X X
7. Reservoir temperature,
°F...... 146 X X X X X
8. Depth, ft..... P 4700 X X X X
9. Target oil, STB/ac-ft. 725 X X X X X
10. Percent of initial oil
in place before EOR
begins.iiiveieiniinnns 52 X X X X X
11. Lithology.eesvsrennres sand X X X X X
12. Fractured..........uus no X X X X X
13. Water drive........... yes
14. Gas cap.iveaun, crraas yes
15. Salinity (TDS), ppm...| 71793 X X X X X
16, Hardness (caleium and
magnesfum), ppm........| 1743 X X X X

Most suitable EOR method according to criteria: Noneg/

NOTE.-~ X

Yy

Estimated.

2/ MWater drive and gas cap.

= within 1imits or not critical
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TABLE ‘A-33.- Criteria for screening the BLOOMINGTON FIELD-4600 Reservoir
for possible enhanced oil recovery methods

Reservoir Enhanced oil recovery (EOR) method
Screening parameters and/or ‘
gp s fluid Steam | In-situ 1CO,misciblef Surfactant| Polymer
: data injection | combustion flood flood flood
1. 011 gravity, °APIL..... 23.4 X X -y
2. Permeability, md...... 1140 X X X X X
3. 011 net pay thickness, V ,
ft...... 27.1 X X X X ' X
4. 011 viscosity, cp..... 2.75 X X X
5. Transmissibility,md-ft] 11234 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2058 X X X X X
7. Reservoir temperature,
) 145 X X X R ¢ X
8. Depth, ft..... veevenss| 4600 X X X X
9. Target oi1, STB/ac-ft. 779 X X X X X
10. Percent of initial oil
in place before EOR
begins....evvinnnninen 54 X X X X | X
11, L1thologyesenerennnna)  sand X X X X X
12. Fractured...vcievvenns no X X X X X
13. Water drive.....ooooo|  yes
14, Gas CAPuvivierriaransn yes
15. Salinity (TDS), ppm...| 60000 X X X X X
16. Hardness (calcium and
magnesium), ppm........| 2656 X X X X

Most suitable EOR method according to criteria: Nonelj

NOTE.-- X = within 1imits or not critical
1/ Water drive and gas cap.
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TABLE A-34. - Criteria for screening the GILLOCK FIELD-East Segment (Big Gas Sand)Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

magnestum),ppm..... ...

Reservoir
\ and/or
Screening parameters |- fluid Steam In-situ [COpmiscible| Surfactant| Polymer
' ' , ~ data injection | combustion | - “flood fload flood
1. 0i1 gravity, °APL..... 38.6 X X X
2. Permeability, md...... 1330 X X X X X
3. 0i1 net pay thickness, '1/
fteeovnn 42.5- X X X X X
4, 011 viscosity, ¢cp..... 0-321/ X X X
5. Transmissibility,md-ft| 176641 X . X X X X
~ep
6. Initial reservoir 3710
pressure, psig........ X X X X X
. Reservoir temperature,
7 PSR TITe | 294 X X X X
8. Depth, ftu....vvvs...] 2200 X X X X
9. Target of1, STB/ac-ft.| 194 X X X
10. Percent of initial oil
in place before EOR
begiNS . verrerernirnns 28. X X
11. Lithology....... vi....| sand X X X X X
12. Fractured............ g no: X X X X X
13. Water drive...........| Yes _ i
T4, GAS CAPu.vnerrenenrns no X X X X X
15, Salinity (TDS), ppm...| 60872 X X X X X
16. Hardness (calcium and :
1205 X X X X

Most suitable EOR method according to criterta:  Nonet

NOTE.== X

Y,
2/

Estimated.
Water drive,

e within Timits or not critical.
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TABLE A-35. - Criteria for screening the

0'HERN FIELD-0'Hern Reservoir

for possible enhanced o0il recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Stean | In-situ [cO,miscible| Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 27.6 X X X
2. Permeability, md...... 286 X X X X X
3. 011 net pay thickness,
ft...... 23 X X X X X
4, 011 viscosity, cp..... 2.21 X X X
5, Transmissibility.md-ft| 297¢ X X X X X
cp
6. Initial reservoir
pressure, psig........ 950 X X X X
7. Reservoir temperature,
OF vt 136 X X X X X
8. Depth, ft..... Cereanans 2750 X X X X
9. Target oil, STB/ac-ft. 863 X X X X X
10. Percent of initial oil
in place before EOR
begins.v.veviiniinnan, 64 X X X X X
11. LithoTogy.veveeiennnns sand X X X X X
12. Fractured..........vuen no X X X X X
13. Vater drive........... weak X X X X X
T4, G2S CAP.vevvvevnrerses minor X X X X X
15. Salinity (TDS), ppm...| 11728 X X X X X
16. Hardness (calcium and
magnesium}, ppM.svsesss 63 X X X X X

Most suitable EOR method according to criteria: .Polymer flood!/

NOTE.== X

= within 1imits or not critical

1/ It was assumed that polymers will be more readily available than surfactants.
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TABLE A-36.- Criteria for screening the THOMPSON, NORTH FIELD-Vicksburg Reservoir

for possible enhanced oi1 recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
Screening parameters :?Ségr Steam In-situ CO,miscible| Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 36 X X X
2. Permeability, md...... 3400 X X X X X
3. 0i1 net pay thickness,
fto..... 30 X X X X X
4, 011 viscosity, cp..... 1.3 X X X
5. Transmissibility,md-ft| 78462 X X X X X
cp
6. Initial reservoir ]
pressure, psig........ 4014 X X X X X
7. Reservoir tempg;???r?: 184 X X X X X
8. Depth, ft............. 8020 X X X X
9. Target ofl, STB/ac-ft. 649 X X X X X
10, Percent of initial ofl
pagine.e. oo | X !
11. Lithology.............| sand X X X X X
12. Fractured............. no X X X X X
13. Hater drive........... weak X X X X X
14, Gas CaAPuvvvvernnnernns no X X X X X
15. Salinity (7DS), ppm...| 135190 X "X X X X
16. Hardness (calcium and
magnesium),ppm........ 6515 X X X X

Most suitable EOR method according to criteria:

002 miscible flood

NOTE.== X

= within 1imits or not critical
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TABLE A-37.- Criteria for screening the MAURBRO FIELD-Marginuiina Reservoir
for possible enhanced 01l recovery methods

Reservoir Enhanced 011 recovery (EOR) method
. and/or
Screening parameters fluid Steam In-situ COZmiscib1e Surfactant| Polymer
data injection ] combustion flood flood flood
1. 0il1 gravity, ®API..... 25 X X X X
2. Permeability, md...... 450 X X X X X
3. 0i1 net pay thickness,
ft...... 9 X X X
4. 0i1 viscosity, cp..... 1.5 X X X
5. Transmissibility,md-ft; 2700 X X X X X
6. Initial reservoir
pressure, psig........ 2360 X X X X X
7. Reservoir temperature,
OF...... 158 X X X X X
8. Depth, ft............. 5200 X X X X
9. Target oil, STB/ac-ft. 552 X X X X X
10. Percent of initial oil
in place before EOR
begins...oveveninnn... 51 X X X X X
11. Lithology..evernnun... sand X X X X X
12. Fractured.......oo.... no X X X X X
13. Hater drive........... weak X X X X X
T4, GaS CAP+evcvrrannannnn minor X X X X X
15. Salinity (T0S), ppm... -~
16. Hardness (calcium and
magnesium), ppm........ --
1/

Most suitable EOR method according to criteria: Polymer flood-

NOTE.-- X = within limits or not critical
1/ It was assumed that polymers will be more readily available than surfactants.
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TABLE A-38. - Criteria for scrzening the

HOFFMAN FIELD-Lower Cole Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery (ECR) method

Reservoir
] and/or
Screening parameters fluid Steam In-situ COzmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 23 X X X
2. Permeability, md...... 757 X X X X X
3. 0i1 net pay thickness,
ft..... . 10 X X X X
4. Qi1 viscosity, cp..... 3.73 X X X
5. Transmissibility,md-ft| 2029 X X % X X
cp
6. Initial reservoir
pressure, psig........ 769 X X X X
7. Reservoir temperature,
°F...... 131 X X X X X
8. Depth, ft............. 1970 X X X
9. Target oil, STB/ac-ft. 1046 X X X X X
10. Percent of initial oil
in place before EOR
begins................ 63 X X X X X
11. Lithology............. sand X X X X X
12. Fractured.......... e noi X X X X X
13. Hater drive........... yesl/
T4, GaS CaPecevneneeevnnnns no X X X X X
15. Salinity (TDS}, ppm... 8890 X X X X X
16. Hardness (calcium and
magnesium),ppm........ 37 X X X X X

Most suitable EOR method according to criteria:

Polymer flood

NOTE.-- X =

within Timits or not critical

1/ Mater drive present, but water injected for the purpose of waterflooding.
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TABLE A-39, - Criterija for screening the

HELEN GOHLKE FIELD-Wilcox Reservoir

for possible enhanced o1l recovery methods

Enhanced 0i1 recovery (EOR) method

Reservoir
Screening‘parameters gqgégr Steam In-situ COzmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, °API..... 33.7 X X X
2. Permeability, md...... 180 X X X X X
3. 0i1 net pay th}i%????f 17.8 X X X .
4, 0i1 viscosity, cp..... 74 X X X
5. Transmissibility,md-ft| %330 X X X X X
cp
O oressure. paige ... 3600 X X X X X
7. Reservoir tempg;?F?T?: 247 X X X X
8. Depth, ftu.eeeseennn.. 8100 X X X X
9. Target oil, STB/ac-ft. 345 X X X
10. Percent of initial oil
in place before EQR
begins..uveereniennnnn 49 X X
T1. Lithology.eevervvnnens sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... yes
T4, Gas CAP..vvvrennennnsn yes
15. Salinity (TDS), ppm...| 109900 X X X X X
16. Hardness (calcium and
magnesium), ppm........ 1159 X X X X

Most suitable EOR method according to criteria: Nonel/

NOTE.-- X =

1/ MWater drive and gas cap.

within 1imits or not critical
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TABLE A-40. - Criteria for screening the PRADO FIELD-Middle Loma Novia 1-2-3 Reservoir

for possible enhanced oil recovery methods

Reservoir Enhanced 011 recovery (EOR) method
. and/or '
screening parameters fluid Steam In-situ C02m15c1b1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 39.6 X X X
2. Permeability, md...... 906 X X X X X
3. 011 net pay thickness,
fto..... 9.2 X K X
4. 0171 viscosity, cp..... 5 X X K
5. Transmissibility,md-ft| 16670 X X X X X
cp
6. Initial reservoir
pressure, psig........ 1407 X X X X X
7. Reservoir temperature, .
°F...... 109 X X X X X
8. Depth, ft............. 3717 X X X X
9. Target oil, STB/ac-ft. 384 X X X
10. Percent of initial oil
in place before EOR
begins.........coun... 37 X X
11. Lithology............. sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... weak X X X X X
T4, Gas Cap.ccceveunnannn. minor X X X X X
15.. Salinity (7DS), ppm... 23352 X . X X X X
16. Hardness {calcium and
magnesium), ppm........ 343 X X X X X

Most suitable EOR method according to criteria: Surfactant floodl/

NOTE.-- X = within 1imits or not critical
1/ Pilot test involving surfactants.
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TABLE A-41.- Criteria for screening the CLEAR LAKE FIELD-Frio Reservoir
for possible enhanced 0il recovery methods

ReSErvOir Enhanced 0i1 recovery (EOR) method
. and/or
Screening parameters fluid Steam In-situ COzmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, API..... 26.2 X X
2. Permeability, md...... 977 X X X X X
3. 0i1 net pay thickness,
fto..... 40 X X X X X
4, 091 viscosity, cp..... 2 X X X
5. Transmissibility,md-ft| 19540 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2665 X X X X X
7. Reservoir temperature,
°F...... 164 X X X X X
8. Depth, ft..... reraean 5700 X X X X
9. Target oil, STB/ac-ft. 873 X X X X X
10. Percent of initial oil
in place before EOR
begins................ 55 X X X X X
11. Lithology............. sand X X X X X
12. Fractured............. " no X X X X X
13. Hater drive........... yes
T4, Gas €Cap....cvvenvnnenn. yes
15. Salinity (TDS), ppm... --
16. Hardness (calcium and
magnesium), ppm........ --

Most suitable EOR method according to criteria: Nonel/

NOTE.-- X = within 1imits or not critical
1/ Water drive and gas cap.
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TABLE A-42.- Criteria for screening the TRINITY BAY FIELD-Frio 12 Reservoir

for possible enhanced oil recovery methods

Enhanced ©il1 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ [CO,miscible| Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, °APIL..... 47 X X X
2. Permeability, md...... 2344 X X X X X
3. 0i1 net pay thickness,
ft...... 6.74 X X X
4. 0i1 viscosity, cp..... .38 X X X
5. Transmissibility,md-ft| 41575 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3680 X X X X X
7. Reservoir temperature,
O°F...... . 182 X X X X X
8. Depth, ft............. 8080 X X X X
9. Target ofl, STB/ac-ft. 449 X X X
10. Percent of initial oil
in place before EQR
begins....ovvvinn.... 34 X X
11. Lithology......c...... sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... yes
T4, GaS CAPevvvrervennnn.. yes
15. Salinity (TDS), ppm... -
16. Hardness {calcium and
magnesium),ppm........ —
Most suitable EOR method according to criteria: Nonel/

NOTE.-- X =

1/ Water drive and gas cap.

within Timits or not critical
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TABLE A-43.- Criteria for screening the BONNIE VIEW FIELD-Bonnie View Reservair
for possible enhanced oil recovery methods

Reservoir Enhanced o011 recovery (EOR) method
. and/or
Screening parameters Fluid Steam | In-situ [CO,miscible| Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, CAPI..... 24 X X X
2. Permeability, md...... 1000 X X X X X
3. 011 net pay thickness,
fto..... 20 X X X X X
1
4. 011 viscosity, cp..... 3.2“/ X X X
5. Transmissibility,md-ft| 6250 X X X X X
cp
6. Initial reservoir
pressure, psig........ 2044 X X X X X
7. Reservoir temperature,
°F...... 130 X X X X X
8. Depth, Fteeeessevenn.. 4533 X X X X
9. Target oil, STB/ac-ft. 752 X X X X X
10. Percent of initial oil
in place before EOR
begins................ 53 X X X X X
11. L’itho'log_y ............. sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... yes
14. Gas CapP.ceecnrnnnanans no X X X X X
15. Salinity (TDS), ppm...| 79833 X X X X X
16. Hardness (calcium and
magnesium),ppm........ 2778 X X X X
2/

Most suitable EOR method according to criteria: None~

NOTE.-- X = within Timits or not critical.
1/ Estimated.
2/ Water drive.

55



TABLE A-44. - Criteria for screening the

COLORADO FIELD-Cockfield Reservoir

for possible enhanced o0il recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
Screening parameters and/or .
gp fluid Steam In-situ COZmiscib1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 47.2 X X X
2. Permeability, md...... 640 X X X X X
3. 0i1 net pay thickness,
ft...... 4.8 X X X
4. 011 viscosity, cp..... .44 X X X
5. Transmissibility,md-ft| 6982 X X X X X
cp
6. Initial reservoir
pressure, psig........ 1125 X X X X
7. Reservoir temperature,
°F...... 145 X X X X X
8. Depth, ft............. 2600 X X X X
9. Target oil, STB/ac-ft. 690 X X X X X
10. Percent of initial oil
in place before EOR
begins................ 47 X X
11. Lithology....ccvvoe... sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... weak X X X
T4, Gas CaP.eevrecuenann.. minor X X X
15. Salinity (TDS), ppm...| 29356 X X X X X
16. Hardness (calcium and
magnesium),ppm........ 497 X X X X X

Most suitable EOR method according to criteria:

Surfactant flood

NOTE.-- X =

within Timits or not critical

56



TABLE A-45. - Criteria for screening the PIEDRE LUMBRE FIELD-Government Wells Reservoir
for possible enhanced oil recovery methods

Enhanced oi1 recovery (EOR) method

Reservoir
Screening parameters i?gggr Steam In-situ COZmiscibTe Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, °API..... 21.2 X X X
2. Permeability, md...... 288 X X X X X
3. 0il net pay thickness,
fto..... 18 X X X X
4, Qi1 viscosity, cp..... 9.8, X X X
5. Transmissibility,md-ft, 529 X X X X X
cp
e w0 | | |
7. Reservoir tempg;?F?T?j 110 X X X X X
8. Depth, Ft.eeeeveoennn. 1960 X X X
9. Target oil, STB/ac-ft.| 1181 X X X X X
10. Percent of initial oil
in place before EOR
DegINS. . vverrernennnn. 77 X X X X X
11, Lithology...vvervunnn. sand X X X X X
12. Fractured............. "~ no X X X X X
13. Water drive........... weak X X X X X
T4, GaS CaP.vrevreerennnns no X X X X X
15. Salinity (TDS}, ppm...[ 58381 X X X X X
16. Hardness (calcium and
magnesium), ppm........ 73 X X X X X

Most suitable EQR method according to criteria: Polymer flood

NOTE.-- X = within 1imits or not critical
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TABLE A-46. - Criteria for screening the LIVINGSTON FIELD-Cockfield Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

Reservoir
. and/or
Screening pargmeters fluid Steam In-situ COZmiscible Surfactant| Polymer
data injection |combustion flood flood flood
1. 0i1 gravity, “API..... 40 X X X
2. Permeability, md...... 130 X X X X X
3. 011 net pay thickness,
ft...... 15 X X X X
4. 0i1 viscosity, cp..... .66 X X X
5. Transmissibility,md-ft| 2955 X X X X X
cp
6. Initial reservoir
pressure, psig........ 1890 X X X X X
7. Reservoir temperature,
OF...... 154 X X X X X
8. Depth, ft............. 4500 X X X X
9. Target oil, STB/ac-ft. 716. X X X X X
10. Percent of initial oil
in place before EOR
begins..............0 63 X X X X X
11. Lithology....cccvun... sand X X X X X
12. Fractured............. no X X X X X
13. Hater drive........... yes
14. Gas o= 3 yes
15. Salinity (7DS), ppm...| 62494 X X X X X
16. Hardness (calcium and
magnesium),ppm........ 1462 X X X X
Most suitable EOR method according to criteria: None—J/

NOTE.-- X =

1/ Water drive and gas cap.

within 1imits or not critical

58



TABLE A-47.- Criteria for scraening the ARANSAS PASS FIELD-Aransas Pass Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery (EOR) method

Reservoir
R and/or
Screening parameters fluid Steam In-situ C02m15c1b1e Surfactant| Polymer
data injection }combustion flood flood flood
1. 011 gravity, °API..... 42 X X X
1/
2. Permeability, md...... 225~ X X X X X
3. 0i1 net pay thickness,
ft...... 20 X X X X X
4. 0§l viscosity, cp..... .39 X X X
5. Transmissibility,md-ft| 11538 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3500 X X X X X
. R ir t ture, 1/
7. Reservoir empg;?-?r?- 198 X N X X X
8. Depth, ft............. 7110 X X X X
9. Target oil, STB/ac-ft. 660 X X X X X
10. Percent of initial oil
in place before EOR
begins...........o..... 55 X X X X X
11. Lithology............. sand X X X X X
12. Fractured............. no X X X X X
13. Hater drive........... weak X X X X X
T4, Gas Cap.ccvveerunenns. minor X X X X X
15. Salinity (TDS), ‘ppm...| 53040 X X X X X
16. Hardness (calcium and
magnesium),ppm........ 57 X X X X X
2/

Most suitable EOR method according to criteria:

Polymer flood™

NOTE.-- X =

1/ Estimated.

within 1imits or not critical.

2/ It was assumed that polymers will be more readily available that surfactants and COZ'
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TABLE A-48, - Criteria for screening the

ALAZAN, NORTH FIELD-H-21 Reservoir

for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ CO,miscible | Surfactant| Polymer
data injection | combustion flood flood flood
1. 011 gravity, ®API..... 43.2 X X X
2. Permeability, md...... 380 X X X X X
3. 011 net pay thickness,
ft...... 22 X X X X X
4. 011 viscosity, cp..... .251 X X X
5. Transmissibility,md-ft| 33307 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3232 X X X X X
7. Reservoir temperature,
°F...... 193 X X X X X
8. Depth, ft............. 7186 X X X X
9. Target oil, STB/ac-ft. 667 X X X X q
10. Percent of initial oil
in place before EOR
begins.voverieninnnn, 75 X X X X X
11. Lithology....evvvnnnn. sand X X X X X
12. Fractured............. no X X X X X
13. Water drive........... yes
T4, GBS CaAPevvrerenrannnn yes
15. Salinity (TDS), ppm...| 86437 X X X X X
16. Hardness (calcium and
magnesium), ppm........ 9202 X X X X
Most suitable EOR method according to criteria: Nonel/

NOTE.-- X = within 1imits or not critical
1/ MWater drive and gas cap.
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TABLE A-49. - Criteria for screening the SLICK FIELD-Wilcox Reservoir

for possible enhanced oil recovery methods

Enhanced 0i1 recovery {EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ COZmiscible Surfactant| Polymer
data injection |combustion flood flood flood
1. 0i1 gravity, °API..... 36.4 X X X
2. Permeability, md...... 555 X X X X X
3. 011 net pay thickness,
fto..... 22.1 X X X X X
; 1/
4. 0il1 viscosity, cp..... .38 X X X
5. Transmissibility,md-ft] 32278 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3350 X X X X X
7. Reservoir temperature,
OF...... 218 X X X X
8. Depth, ft............. 7600 X X X X
9. Target oil, STB/ac-ft. 376 X X X
10. Percent of initial oil
in place before EOR
begins................ 39 X X
11. Lithology....ccou..... sand X X X X X
12. Fractured............. no X X X X X
13. Hater drive........... yes
14. Gas CaP. v eernenninnnns yes
15. Salinity (1DS), ppm...| 48475 X X X X X
16. Hardness (calcium and
magnesium), ppm........ -
Most suitable EOR method according to criteria: Noneg/

NOTE.-- X =

1/ Estimated.

2/ Water drive and gas cap.

within 1imits or not critical.

61



TABLE A-50.- Criteria for screening the WILLAMAR FIELD-Frio 1 East Reservoir

for possible enhanced oil recovery methods

Enhanced 011 recovery (EOR) method

Reservoir
. and/or
Screening parameters fluid Steam In-situ C02m15c1b1e Surfactant| Polymer
data injection | combustion flood flood flood
1. 0i1 gravity, °API..... 29.5 X X X
2. Permeability, md...... 185 X X X X X
3. 0il net pay thickness,
ft...... 22.8 X X X X X
4. 011 viscosity, cp..... 1.1 X X X
5. Transmissibility,md-ft| 3835 X X X X X
cp
6. Initial reservoir
pressure, psig........ 3660 X X X X X
7. Reservoir temperature,
°F...... 200 X X X X X
8. Depth, ft............. 7620 X X X X
9. Target oil, STB/ac-ft. 630 X X X X X
10. Percent of initial oil
in place before EOR
begins..........oonttn 58 X X X X X
11. Lithology............. sand X X X X X
12. Fractured............. no X X X X X
13. Hater drive........... weak X X X X X
4. Gas CapP. e erinnnnen minor X X X X X
15. Salinity (TDS), ppm... -
16. Hardness (calcium and

magnesium}, ppm........

Most suitable EQR method according to criteria:

Polymer flood~

1/

NOTE.-- X =

iV

It was assumed that polymers will be more readily available that surfactants and CO

within 1imits or not critical
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