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INTRODUCTION

This report is the sixty-second report on the progress of the
Rock Creek carbon dioxide project in Roane County, West Virginia.

Designed, developed and operated by Pennzoil Company, this
project will demonstrate the feasibility of miscible Carbon dioxide
0oil recovery in the Rock Creek Big Injun‘Field., A‘succeésfu1
demonstration of this process will lead to a field wide commercial
development. Also, the technical success of this project would be
| utilized in the oeve1opment of other miscible carbon dioxide oil
recovery projects in numerous fields within the Appalachian area.

The pilot consists of two contiguous five-spot patterns
encompassing. a total of 19.65 acres. ‘These dual five spots are
surrounded by thirtéen back-up injection wells drilled as or
converted to water injection wells with the sole purpose of
containing the injected carbon dioxide (see Figure No. 2). The
total effective volume of Tiquid carbon dioxide to be injected
approximately equals 25% of the hydrocarbon pore volume in the
pilot area. Prior to nitiating carbon dioxide injection, the
reservoir pressure was incneased to over 1,000 psia from the
reservoir pressure of 91 psia at the start of the project. This
pressure increase was accomplished by water injection.

Once miscible reservoir conditions were obtained ond certain
mechanical difficulties neso]ved, carbon dioxide injeotion began.

Upon completion of the carbon dioxide injection, a water slug will



be injected as long as necessary to evaluate the full recovery of
the process.

A detailed description of the reservoir Tithology, laboratory
tests, process design, and project design was presented in the
first annual report for this project and published in Volume No. 1
of the 1977 ERDA Symposium Proceedings entitled "Development of a
Pilot Carbon Dioxide Flood in the Rock Creek Big Injun Field, Roane

County, West Virginia."

SUMMARY

After one year of response, the increase in production due to
waterflooding ended by December, 1978. The total production credited
to the waterflood process was 10,403 BO or 529 BOPAc. This short,
sharp production response indicated a thin oil bank and was similar
to previous waterflood attempts in the Rock Creek area. To date,
the center wells have produced 3,152 BO or 160 BOPAc. related to
carbon dioxide injection. Substantially higher recoveries are
anticipated.

On February 20, 1979,ﬁ11mited carbon dioxide injection began
and less than a month later a high carbon dioxide content was found
in the produced gas at Shaffer No. 1. Apparently, this carbon dioxide

production is a result of channeling through the Big Lime thief zone.



'.In April 1979, the carbon dioxide injection rate wa§ reduced to a
total of 90 tons per day in an attempt to increase the effective
injection from 26.7% to the designed 50%. Since July 1, 1979, carbon
dioxide injection was shut-down three times for various reasons.
During these periods, water was injected into the PI wells to main-
tain reservoir pressure. The PI wells are currently on water injection.

Water injection 1ntd the back-up injection wells was initiated
on October 16, 1976 and water injection into the six pattern injection
wé]]s cbmmenced on April 22, 1977. After several attempts, the
problem of communication from the back-up injection wells through
the Big Lime thief zone has apparently been resolved. As of July 1,
1980, total water injection into the back-up injection wells was
1,688,226 barrels.

| Throughout the year, compensated neutrdn and induction 1ogs‘were
run five times in L. W. Shaffer 0B-1. These logs showed an increasing
resistivity over a ten foot section of the Big Injun formation. To
date, the relationship of this resistivity increase to COZ injection
has not been substantiated.

The progress of the project and the corresponding cash outlay
are depicted pictorially in Figure No. 1. The budgeted costs in
Figure No. 1 includes anticipafed expenses for proposed additional
work. Note that D.0.E. funds for the projett were depleted by June

16, 1980. Figure No. 2 is a map of the project area.



OIL RECOVERY BY CARBON DIOXIDE INJECTION
ROCK CREEK FIELD, ROANE COUNTY, WEST VIRGINIA

PROJECT SCHEDULE As of July 1, 1980
WELL WORK 1976 1977 1978 1979 1980 1981 1982
A. Recondition pattern producers........ =0 =
and install producing facilities
B. - Drill and core six COZ injection..... f
wells
C. Recondition seven back-up water...... ==
injection wells
D. Drill and core one back-up wvater.....
injection well
E. Drill five back-up water injection... ] ]
wells
WATER SYSTEM
A, Hater supply.. . vt it
wells
B. Water handling and injection.,........ I
system )
CARBOIt DIOXIDE SYSTEM
A. Carbon dioxide......coovviiiiinn...
storage
B. Carbon dioxide injection............. =
system
WATER IMJECTION
F O - Vod 115 R : I
injection
B. Pattern...... e ree e eee e ] E=RI=IE
injection ! . 7
C. Pattern chase.....vveeinreninennanes
injection
CAREON DIOXIDE INJECTIOH (WAG)........... . == B
EVALUATION. ot e ieciivinees e |
CUMULATIVE COSTS
6500
6000 I P
55004 41
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£ 40004
Legend g 3500 4 //,
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CONCLUSION

The carbon dioxide injection aspect of the project proceeded
smoothly except during supply shortages. An actual effective
injection of only 31% rather than the estimated 50% has reduced the
percent pore volume of carbon dioxide injected into the pattern
area to well below the design volume. Therefore, additional carbon
dioxide injection may be required to insure a fair evaluation of this
displacement mechanism. Since D.Q.E. funds have been depleted, an
application to self-certify the Rock Creek carbon dioxide project
under the D.0.E. Tertiary Incentive Program has been completed. The
details of the proposed additional work will be reported when the
project is certified. To date,vthis pilot has given no evidence
to indicate that a miscible carbon dioxide flood will fail to econ-
omically recover a significant amount of o0il, provided a sufficient

volume of carbon dioxide is injected.

PRODUCING WELLS

The waterflood response of the two center producing wells peaked
in July, 1978 and was depleted by December, 1978. Recovery due to
water injection was 529 BOPAc., or a total of 10,403 BO.



011 production related to carbon dioxide injection began in
Ju1y, 1979. This early response indicates a fingering of carbon
dioxide in the reservoir. However, limited CO, production indicates
that a bank or partial bank has been built in the pattern area.

As of July 1, 1980, the center wells have produced 3,152 B0 or 160
BOPAc. related to carbon dioxide injection. The average daily
production during June, 1980 was 4.0 BO and 50 BW at L. W. Shaffer
No. 1 and 5.5 BO and 43 BW at L. W. Shaffer No. 4.

Communication through the Big Lime thief zone was confirmed
by carbon dioxide production at L. W. Shaffer No. 1 in March, 1979,
less than one month after carbon dioxide injectidn began. L. W.
Shaffer No. 4 began producing increased vo]uﬁes of carbon dioxide
in May, 1979. It is believed that this production is through the
~ Big Injun reservoir. As of July 1, 1980, the cumulative carbon
dioxide produced at L. W. Shaffer No. 4 was 151.9 tons. During
June, 1980, the carbon‘dioxide:oi1 ratio was 1,981 CFPB. In order
to account for the 0il production at L. W. Shaffer No. 1, the
monthly carbon dioxide:oil ratios observed at L. W. Shaffer No. 4
have been app]fed to L. W. Shaffer No. 1. To date, the cumulative
carbon dioxide production credited to the Big Injun reservoir at
L. W. Shaffer No. 1 is 104.0 tons. Cumulative production through
the Big Lime thief zone is 695.65 tons.

Declining fluid production despite high carbon dioxide injection
prompted acidization treatments to reduce formation damage. On

December 11, 1979, L. W. Shaffer No. 4 was treated with 2,000 gallons



of 7-1/2% FE acid. L. W. Shaffer No. 1 was treated with 2,500 gallons
of 7-1/2% FE acid on December 28, 1979. Both wells showed only a
moderate response to these treatments.

The production history of these two wells is tabulated in Appendix

A and graphically presented in Appendix B.

INJECTION WELLS

Carbon Dioxide Injection Wells

Supply problems forced lower carbon dioxide injection rates during
July and August of 1979. Then on September 1, 1979, the six PI welTs
were returned to water injection to maintain reservoir pressure until
a dependable carbon dioxide supply was located. By November 14, 1979,
carbon dioxide was available and a high carbon dioxide injection rate
was maintained in an effort to increase production at the center wells.
This attempt was unsuccessful and the injection rates were reduced in
an effort to increase the effective injection. Due to potential
Tabor problems, carbon dioxide injection was discontinued on January
10, 1980. The PI wells were placed on water injection. On March 10,
1980, carbon dioxide injection was resumed. D.0.E. funds were depleted
by June 16, 1980, and the PI wells were again returned to water injection.

As of July 1, 1980, cumulative carbon dioxide injection totaled

23,842.27 tons. After accounting for the carbon dioxide produced



through the Big Lime thief zone, the net carbon dioxide injection has .
been 23,146.62 tons. This net volume equates to 163,878 reservoir
barrels and is 92.6% of the total designed volume of 25,000 tons.
Since carbon dioxide injection began, the total water injected into
the PI wells is 47,981 BW. As of July 1, 1980, total production
from the center wells since the start of carbon dioxide injection
was 64,955 reservoir barrels, including carbon dioxide production
from the Big Injun reservoir. Therefore, by material balance, it
is estimated that 31.3% of the carbon dioxide and water injected
during this time has entered the pattern area. The injection
history for these wells is listed in Appendix C and presented

graphically in Appendix D.

- Back-up Water Injection Wells

Injection into the thirteen back-up wells totaled 1,688,226
barrels of water as of July 1, 1980. The average injection rate
for the active wells during June, 1980 was 70 BPDPH at an éverage
wellhead pressure of 955 psig. In comparison, the average rate
in June, 1979 was 68 BPDPW at an average wellhead pressure of 1,085
psig. The slight increase in injectivity was caused by a back-
flowing program designed to clean-up the formation surrounding
wells with Tow injection rates. E. Lewis No. 17 was shot with 30
feet of 80% gelatin on June 4, 1986 in an effort to increase
injection. This attempt was unsuccessful and further work is

planned. Hopefully, by increasing the injection rates of the back-up



injection wells, the effective injection of the PI wells will be
increased.
The injection history for these wells is tabulated in Appendix

E and presented graphically in Appendix F.

OBSERVATION WELL

The pressure monitoring prdgram was continued throughout the
year at L. W. Shaffer 0B-1. The monthly average surface pressures
are listed in Table 1. Dual induction and compensated neutron logs
- were run five times during the year. The compensated neutron logs
showed no significant change, but the induction log continued to
increase in resistivity over a 10 foot interval of the Big Injun
reservoir. Possible causes for this anomaly are currently being
studied. Copies of these logs were included in the appropriate

monthly reports.

-10-



L. W. SHAFFER 0B-1
“WELLHEAD PRESSURE
July, 1979 - June, 1980

Avg. Wellhead

Pressure ‘
psi Pressure Range, psi
July 110 71 to 181
August 24 -—

- September 135 46 to 175
October 125 - 100 to 175
November 125 0 to 275
December 290 260 to 375
January 284 0 to 350
February 258 225 to 275
March 286 ‘ 225 to 375
April , ‘ 262 ~ 0 to 400
May 315 - 300 to 350
June , 307 0 to 325

-11-



APPENDIX A

History of Production

ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF PRODUCTION

L. W. Shaffer No. 1 L. W. Shaffer No. 4

01T, Water, Gas, 01T, Water, Gas

Bbls. Bbls. MMCF Hrs. Bbls. Bbls. MMCF Hrs.
1976
October 48 0 0.0744 47 3 69 0.0620 48
November 44 0 0.0720 59 0 47 0.0600 60
December 51 0 0.0744 64 0 26 0.0620 64
1977
January 40 0 0.0576 37 0 15 0.0420 34
February 39 0 0.0672 46 0 16 0.0560 38
March 53 0 0.71635 62 22 10 0.1268 62
April 60 0 0.1723 66 28 5 0.1168 60
May 49 0 0.1527 58 24 17 0.1744 54
June 56 12 0.0950 65 34 19 0.7949 60
Jduly 56 78 0.1224 88 43 7 0.2083 70
August 33 56 0.1929 93 43 3 0.2239 62
September 30 10 0.1650 93 36 2 0.2100 62
October - 35 62 0.1009 100 37 2 0.1653 67
November 3] 34 0.1305 87 34 4 0.1204 66
December 20 86 0.1023 80 39 5 0.1178 66
1978
January 4 43 0.0495 33 32 1 0.0570 57
February 0 0 0 0 47 0 0.1104 70
March 2 313 0.0194 147 43 3 0.1178 67
April 14 1,116 0.0435 404 34 1 0.1133 64
May 195 681 0.0434 254 40 8 0.1178 60
June 688 1,082 0.0420 616 235 4 0.1532 162
July 1,246 1,036 0.1170 694 2,029 15 0.2022 6390
August 1,174 1,016 0.1190 726 1,662 22 0.1686
September 804 932 0.08170 720 919 167 0.0917 720
October 474 1,031 0.0373 744 314 350 0.0262 646
November 109 1,315 0.0094 720 17 783 0.0010 605
December 1 . 857 0.0008 424 9 768 0.0208 503
1979
January 0 0 0 Workover 10 2,258 0.0110 685
February 0 0 0 Workover 17 2,777 0.0149 654
March 0 2,446 0.0962* 458 8 2,377 0.0036 568
April 11 2,451 0.9147* 669 17 3,473 0.0151 705
May 2 3,118 1.4950%* 484 6 3,571 0.0057 672
June 10 2,646 1.2818* 607 0 3,088 0.0012 = 604
July 13 1,912 1.0468* 478 k 94 1,810 0.1358 200
August 30 839 0.4487* 118 104 817 0.0915 132
September 0 1,689 0.4095% 191 187 1,008 0.1456% 196
October 42 1,864 0.6024* 244 242 1,159 0.2355*% 246
November 35 1,579 0.8449% 464 188 994 0.4422* 440
December . b6 1,393 1.1749% 646 170 1,599 0.7742% 577
1980
January . 131 2,263 1.0166% 672 212 1,817 0.3686* 744
February 160 1,947 0.8114% 696 172 1,407 0.2737* -~ 696
March 206 1,866 0.9138* 707 164 1,455 0.2876* 707
April 178 1,514 1.1591* . 719 145 1,576 0.2699* 719
May 107 1,444 0.9815* 702 160 1,534 0.3056* 734
June 121 1,503 0.6665* 419 164 1,294 0.3249* 419
Cumulative , .
Production 6,458 40,234 ' 7,778 36,393

* C0p Production

-12-
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APPENDIX C

History of Carbon
Dioxide Injection

ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF CARBON DIOXIDE INJECTION

January, 1979

February, 1979

March, 1979

Inj., Avg. Inj., Avg. Inj., Avg. Res. Bbls.
Tons WHP Tons WHP Tons WHP @1400 psia
0 - 75.20- 850 270.23 725 2,445.6
0 - 15.90 755 295.65 840 2,205.8
0 -- 40.60 675 259.16 745’ 2,122.3
0 -- 15.70 545 264.30 675 1,982.4
0 -— 98.30 925 335.96 755 3,074.6
0 - 89.40 795 223.47 620 2,215.1
0 - 335.10 755 1,648.77 725 14,045.8

0 335.10 1,983.87

April, 1979 May, 1979 June, 1979

Inj., Avg. Inj., Avg. Inj., Avg. Res. Bbls.
Tons WHP Tons WHP Tons WHP @1400 psia
735.25 880 449.87 780 269.28 756 12,742.8
707.52 1150 469.10 890 293.96 750 12,617.5
778.37 945 465.26 820 318.95 785 13,185.3
787.13 730 468.51 725 309.19 755 13,061.4
772.85 955 469.85 905 308.01 800 14,053.6
481.10 1040 449,28 835 302.75 780 10,945.7
4,262.22 950 2,771.87 825 1,802.14 770 76,606.3

6,246.09 19,017.96 10,820.10



ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF CARBON DIOXIDE INJECTION
Continued

July, 1979 August, 1979 September, 1979

Inj., Avg. Inj., Avg. Inj., Avg. Res. Bbls.

Tans WHP Tons WHP Tons WHP @1400 psia
E. Lewis P.I. No. 1 259 780 118 780 0 - 15,413
L. W. Shaffer P.I. No. 2 266 750 123 680 0 - 15,371
L. W. Shaffer P.I. No. 3 280 800 143 800 0 - 16,178
Jd. H. Looney P.I. No. 4 294 785 117 790 0 - 15,965
R. C. Elmore P.I. No. 5 257 795 105 740 0 -- 16,617
L. W. Shaffer P.I. No. 6 263 775 92 770 0 -- 13,459
Total Injection or

Average Pressure 1,618 780 697 760 0 -= 93,003

Cumulative Injection 12,439 13,136 13,136

October, 1979 November, 1979 December, 1979

Inj., Avg. Inj., Avg. Inj., Avg. Res. Bbls.

Tons WHP Tons WHP Tons WHP @1400 psia
E. Lewis P.I. No. 1 109 885 368 820 555 765 22,720
L. W. Shaffer P.I. No. 2 0 - 319 960 563 710 21,615
L. W. Shaffer P.I. No. 3 0 - 224 1015 526 810 21,488
J. H. Looney P.I. No. 4 0 -= 244 930 567 725 21,707
R. C. Elmore P.I. No. 5 0 - 222 1035 588 940 22,352
L. W. Shaffer P.I. No. 6 105 815 443 750 543 670 21,183
Total Injection or

Average Pressure 214 850 1,820 920 3,342 770 131,065

Cumulative Injection 13,350 15,170 18,512

~16-



ROCK CREEK PILOT CARBON DICXIDE PROJECT
HISTORY OF CARBON DIOXIDE INJECTION

January, 1980

Continued

February, 1980

March, 1930

Inj., Avg. Inj., Avg. Inj., Avg. Res. Bbls.
‘ Tons WHP Tons WHP Tons WHP 31400 psia

E. Lewis P.I. No. 1 126 650 0 -- 177 820 24,865
L. W. Shaffer P.I. No. 2 128 630 0 -- 212 730 24,022
L. W. Shaffer P.I. No. 3 135 745 0 -- 203 920 23,381
J. H. Looney P.I. No. 4 131 615 b - 227 715 24,242
R. C. Elmore P.I. No. 5 127 830 0 - 236 985 24,922
L. W. Shaffer P.I. No. 6 125 620 0 -- 227 885 23,675
Total Injection or ’
Average Pressure - 772 680 0 -- 1,282 845
Cumutative Injection 19,284 19,284 20,566

April, 1980 May, 1980 June, 1980

Inj., Avg. Inj., Avg. inj., Avg. Res. Bbls.

Tons ; WHP Tons WHP Tons LHP ©1400 psia
E. Lewis P.I. No. 1 217 650 210 670 106 688 28,639
L. W. Shaffer P.I. No. 2 219 640 212 670 103 694 27,803
L. W. Shaffer P.I. No. 3 242 725 228 700 111 714 27,904
J. H. Looney P.I. No. 4 227 615 219 660 102 678 28,122
R. C. Elmore P.I. No. 5 232 810 214 710 . 103 708 8,309
L. W. Shaffer P.1. No. 6 221 690 209 675 102 683 27,442
Total Injection or
Average Pressure 1,358 690 1,292 680 627 694

23,216 23,843

Cumulative Injection 21,924

-17-
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Monthly Water Injection,
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CO, TONS
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Monthly Water Injection,

Average Pressure, PSIG
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CO2 TONS

Bbls.

Monthly Water  Injection,

Average Pressure, PSI1G
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C0, TONS

Bbls.

Monthly Water Injection,

Average Pressure, PSIG
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CO, TON

Bbls.

Monthly Water Injection,

Average Pressure, PSIG
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E. Lewis P.I. No. 1

L. W. Shaffer P.I. No.
L. W. Shaffer P.I. No. 3
J

. H. Looney P.I. Ho.

APPENDIX E

History of Water Injection

ROCK CREEK PILOT CARBCH DIOXIDE PROJECT
HISTORY OF WATER INJECTION

2

4

R. C. Eimore P.I. Hlo. 5

L. W. Shaffer P.I.

R, C. Elmore WIW No.
R. C. Elmore WIW No.

E. Lewis WIM No. 17
E. Lewis WIW No. 18
VE. Lewis WIW Ho. 27
E. Lewis WIW No. 28

E. Lewis WIW No. 29

J. H. Looney WIW HNo.

[t
= = =

Total Injection or
Average Pressure

Cumulative Injection

. H. Looney WIW No.

. b
1
4

1
5

W. Shaffer WIY No. 2
Shaffer WIW Ho. 8
Shaffer WIV Mo, 10
. Shaffer WIY No. 11
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October, 1976

Hovember, 1976

December, 1976

Inj., Avg. Inj., Avg. Inj., AVg,
Bbls., HHP Bbls., WHP Bbls. WHP
1,785 0 2,461 0 4,479 0
1,244 510 2,326 825 2,263 800
1,908 730 3,288 820 3,318 200
1,754 750 3,196 785 2,951 800
- ——- 2,878 715 3,016 800
1,990 660 1,926 705 1,342 765
—— -— 967 725 1,198 815
1,928 190 3,646 380 4,723 480
-— --- 1,763 750 1,326 200
1,923 0 2,615 0 5,139 0
2,046 405 3,417 350 3,156 495
- - 637 800 287 305
—— ——— 452 815 327 845
14,579 405 29,627 590 33,525 630
44,206 77,731



ROCK CREEK PILOT CARBON DICXIDE PPOJECT
HISTORY QOF WATER INJECTION

Continued
January, 1977 February, 1977 March, 1677
Inj., Avg. Inj., Ava. Inj., Avg.
Bbls. WHP Bbls. WHP Bbls., WHP
E. Lewis P.I. No, 1 - - - ——— _— —-
L. W. shaffer P.I. No. 2 —— —- ——- —— - ——-
L. W. Shaffer P.I. Ho. 3 - --- --- --- - -
J. H. Looney P.I. Ho. 4 - -— - — —_—— —
R. C., Elmore P.I. No. 5 A - ——— --; —— --- -
L. W, shaffer P.I. Ho. & —— - --- ——- ——- ——
R. C. Elmore WIM No. 1 4,895 0 7,273 0 2,553 0
R. C. Elmore WIW No. 4 2,250 805 2,213 845 2,547 810
E. Lewis WIW Ho. 17 . 601 800 2,279 795 3,117 775
E. Lewis WIW No., 18 2,990 800 2,561 840 2,595 810
E. Lewis WIW No. 27 2,696 805 1,687 855 1,814 810
E. Lewis WIW o, 28 - 1,326 765 1,194 795 3,027 740
E. Lewis WIW Ho. 29 1,081 820 782 870 685 860
J. H. Looney WIW Ho. 1 3,658 515 6,259 815 €,527 €00
J. H. Looney WIM flo. 5 1,344 820 1,101 870 1,073 860
L. W. Shaffer Wl lo. 2 7,174 0 7,637 0 9,334 0
L. W. Shaffer WIW Ho. 8 3,785 575 4,328 790 3,961 690
L. W. Shaffer WIW Ho. 10 356 815 191 865 178 835
L. YW, Shaffer WIW Ho. 11 '484 850 267 885 277 865
Total Injection or
Average Pressure 32,640 645 - 37,772 710 43,693 680
Cumulative Injection 110,371 148,143 - 191,336 ‘
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ROCK CREEK PILOT CARBON DIOXIDE PROJECT
' HISTORY OF WATER IHJECTIOH

Continued
April, 1977 May, 1977 June, 1977

Inj., Avg., Inj., Avg, Inj., Ava,

Bbls. WHP Bbls. =~ UHP Bbis. WHP

E. Lewis P.I. No. 1 624 595 2,603 815 3,117 605
L. W. Shatfer P.I. Ho. 2 662 700 4,622 820 5,816 900
L. W. Shaffer P.I1. No. 3 380 715 1,501 - 890 2,126 905
J. H. Looney P.I. No. 4 648 715 2,304 . e80 2,47 €15
R. C. Elmore P.I, No. § ‘673 610 5,230 765 5,700 825
L. W. Shaffer P.1. No. 6 818 465 3,799 400 5,506 345
R. C. Elmore ¥IW Ho. 1 5,166 0 12,738 0 7,422 0
R. €. Elmore WIY Ho, 4 2,643 755 2,345 810 2,694 945
E. Lewis WIW Ho. 17 3,376 790 3,985 875 4,612 955
E. Lewis WIW No. 18 ’ 2,406 790 3,039 830 3,177 940
E. Lewis WIW Ho. 27 . 2,720 790 3,969 860 4,803 945
E.'Lewis WIW No. 28 4,899 630 4,495 825 5,005 915
E. Lewis WIW No. 29 976 825 1,016 885 2,537 935
J. H. Looney WIW Ho. 1 5,905 775 6,223 845 6;450 239
J. H. Looney WIW Hlo. 5 1,359 805 4,421 775 4,791 605
L. W. Shaffer HIW No. 2 4,418 0 6,451 0 4,946 0
L. W, Shaffer WIW No. 8 3,951 690 4,442 840 4,824 920
L. W. Shaffer WIY No. 10 253 825 2,920 865 4,843 960
L. W. Shaffer WI¥W Ho. 11 473 810 4,236 840 4,454 955

~ Total Injection or

Average Pressure 42,350 645 80,339 725 85,294 745

~ Cumulative Injection 234,186 © 314,525 399,819
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ROCK CREEK PILOT CARBOH DIOXIDE PROJECT
HISTORY OF WATER INJECTION

-

Continued
July, 1977 Auqust, 1977 Sentember, 1977
Ing., Avg. Inj., Ava, Inj., Avg.
Bbls. WHP Bbls. WHP Bbls. WHP
E. Lewis P.I. No. 1 3,700 390 4,104 715 3,977 770
L. W. Shaffer P.I. No. 2 3,205 845 3,777 940 3,344 920
L. W. Shaffer P,I, No. 3 3,773 885 3,851 1030 2,967 104C
J. H. Looney P;I. No. 4 4,363 475 5,053 875 4,172 820
R. C. Elmore P.I. No. 5 4,080 660 3,883 795 4,097 835
L. Y. Shaffer P.I. No. 6 3,44 235 4,746 379 5,439 605
R. C. Elmore WIW No. 1 7,601 0 6,415 0 10,332 40
R. C. Elmore WIW No. 4 2,876 950 3,068 1025 2,936 1045
E. Lewis WIW No. 17 4,145 970 0 --- 226 325
E. Lewis WIW No. 18 3,329 965 3,444 1035 3,07 1020
E. Lewis WIW No. 27 4,987 970 5,178 1045 4,352 1030
E. Lewis WIW Ho. 28 5,274 300 5,776 985 4,381 340
E. Lewis WIW No. 29 2,759 925 4,524 1035 3,655 915
J. H. Looney WIW Ho. 1 - 6,487 930 6,494 980 5,932 1015
J. H. Looney WIVY No, 5 5,480 695 6,169 860 5,918 755
. W. Shaffer WIW No. 2 8,393 0 6,236 0 7,456 0
L. W, Shaffer WIW No, 8 4,918 940 5,260 1015 5,056 985
L. W. Shaffer WIW No. 10 5,354 960 5,204 1040 4,41 950
L. W. Shaffer WIW No. 11 4,601 965 5,215 1040 4,825 1020
Total Injection or

Average Pressure 88,767 720 88,397 820 87,047 790

Cumulative Injection 488,526 576,923 - 664,030
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E. Lewis P.I. No.

=z O T X

c.

ROCK CREEK PILOT CARBOW DIOXIDE PROJECT
HISTORY OF YATER INJECTION

1

. Shaffer P.I. No. 2

Shaffer P.I. No. 3

Looney P.I. No. 4

. Elmore

Elmore

E. Lewis WIW

E. Lewis WIW

E. Lewis WIH

E. Lewis WIW

E. Lewis WIW

Total

. Loonay

. Looney

WIW
HIW
Ho.
No.
No.
No.
No.
Wi
WINW

. Elmore P.I. No. 5

. Shaffer P.I. No. 6

No. 1
No. 4
17
18
27
28
29
No. 1
No. 5

Shaffer WIW Mo. 2

. Shaffer WIW No. 8

Shaffer WIW No. 10

Shaffer WIW No. 11

Injection or
Average Pressure

Cumulative Injection

o8-

Continued

October, 1977

November, 1977

Decermber, 1977

Inj., Avg. Tn3., Avg. Ini., vy,
Bbls. WHP Bbls. HHP Bbls. WHP
1,627 745 4,236 £85 4,452 945
4,511 1015 3,570 1040 2,987 1055
3,053 1130 2,354 1155 1,979 1160
4,438 865 4,168 930 3,057 1110
3,495 775 4,328 880 4,682 1035
4,534 660 4,304 750 3,775 955
10,589 225 9,779 315 12,393 565
3,060 1055 2,883 1075 2,892 1070
3,383 870 1,854 385 3,310 820
3,299 1075 2,957 1090 3,978 1080
4,429 1090 3,606 1095 3,177 1095
3,590 890 2,980 965 2,491 1000
2,603 765 2,131 815 2,032 860
5,190 895 4,717 925 5,119 990,
6,007 825 5,373 865 5,672 950
10,064 90 11,448 195 10,070 245
4,383 815 4,072 840 4,530 945
3,949 910 3,899 1020 3,759 1085
4,325 1035 4,523 1075 4,267 1095
87,029 830 83,182 845 85,522 950
751,059 834,241

919,763



ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF WATER INJECTION

. Lewis P I, No. 1
W. Shaffer P.I. No. 2

— r m
. .

H. Shaffer P.I. No. 3

(9
.
x

. Looney P.1. No. 4

el
o

. Elmore P.I. No. 5
W. Shaffer P.I. No. 6

Elmore WIW No. 1

pes] o ~=
[}
.

C. Elmore WIW No. 4

E. Lewis WIW No. 17
E. Lewis WIW No. 18
E. Lewis WIW No. 27
E. Lewis WIW No. 28

. Lewis WIW No. 29
H;fLooney WIW No. 1
. H. Looney WIW Mo, 5
Shaffer WIW No. 2
W, Shaffer WIW No. 8

. Shaffer WIW No. 10

rorm G om
=
:

= =

. Shaffer WIW No. 11

Total Injection or
Average Pressure

Cumulative Injection

*Not Recorded
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January, 1978

Continued

Februarv, 1978

March, 1978

Inj., Avg, Ini., Avg. Inj., TR
Bbis, WHP Bbls, WHP Bbls. WHP
3,817 1070 2,389 N.R.* 2,667 1025
2,381 1065 1,484 H.R. 1,239 1020
1,653 1150 1,090 iR, 741 1000
4,125 1105 3,282 HL.R, 3,188 1070
4,826 1090 4,251 H.R. 4,350 1080
3,344 1100 3,984 LR, 4,272 1045
4,124 725 0 - _ 0 .-
2,691 ]065 2,318 MR, 2,460 1040
4,203 855 4,425 H.R. 5,225 985
4,753 1065 4,664 NLR. 5,471 1000
2,790 1090 2,282 R, 2,138 1050
2,572 890 2,048 N.R. 1,855 990
2,777 980 3,144 R 3,276 1045
4,588 895 4,199 N.R, 4,247 1030
5,493 955 4,745 H.R. 4,868 1025
10,866 430 12,544 N.R. 15,220 945
4,191 975 3,360 N.R. 3,292 975
3,099 1085 2,064 N.R. 1,466 1050
4,064 1085 3,439 N.R. 3,330 1055
76,357 935 66,213 985 69,305 1020
996,120 1,062,333 1,131,638



April, 1978 Mav, 1978 June, 1978
Ind., Avg, Inj., Avg. Inj., AV,
Bbls. VHP Bbls., WHP Bbls., WHP
E. Lewis P.I. No. 1 2,432 1070 2,225 1030 2,177 1120
1. W. Shaffer P.I. No. 2 751 1045 910 1060 1,142 ‘1075
L. W, Shaffer P.I. No. 3 814 1140 1,595 1115 1,176 1170
J. H. Looney P.I, No. 4 2,769 1115 2,791 1065 2,586 1055
R. C. Elmore P.I. No. 5 3,873 . 1115 3,789 1050 3,883 1110
L. W. Shaffer P.I. Ho. 6 2,951 1020 720 810 3,574 1120
R. C. Elmore HIW No. 1 1,371 450 4,773 7€5 3,696 130
R. C. Elmore WIW No. 4 2,319 1090 2,253 1035 2,128 1030
E. Lewis WIW No. 17 3,453 825 549 480 2,325 1100
E. Lewis WIW No. 18 4,406 940 6,342 1040 4,266 730
E. Lewis WIM Ho. 27 1,444 1085 605 990 1,491 1090
E. Lewis WIW No. 28 1,639 1015 1,484 930 1,823 1040
E. Lewis WIW No. 29 2,873 1083 771 1065 2,294 1030
J. H. Looney WIW No. 1 4,090 1075 4,030 1035 3,815 1085
J. H. Looney WIW No. 5 4,487 1070 3,775 975 4,268 1075
L. W. Shaffer WIW No. 2 14,703 970" 13,864 975 8,001 750
L. W, Shaffer WIW No. 8 » 3,241 1935 3,314 975 3,123 1060
L. W. Shaffer WIW No. 10 1,480 820 1,696 980 i,907 1105
L. W. Shaffer WIU No. 11 2,467 1090 2,703 1040 1,851 1145
Total Injection or
Average Pressure 61,563 1000 58,239 975 55,526 1005
Cumulative Injection 1,]93,201’ 1,251,440 1,306,966

ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF VATER INJECTION
Continued
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ROCK CREEK PILGT CARBOMN DIOXIDE PROJECT
HISTORY OF LATER INJECTION

Continued
July, 1978 ' August, 1978 Séotember. 1978
Inj., Avg. Inj., Avg. Inj., Avg.
Bbls. WHP Bbls. WHP Bbls. HHP
E. Lewis P.I. No. 1 2,533 1045 2,824 1085 2,907 i075
L. ¥W. Shaffer P.I. No. 2 1,348 1065 1,414 1065 2,300 1055
L. W. Shaffer P.I. No. 3 1,181 1165 . 1,177 1160 1,698 1150
J. H. Looney P.I. No. 4 2,876 1085 2,944 1110 2,870 1120
R. C. Elmore P.I. lo. 5 3,236 1110 2,957 1110 2,414 1120
L. W. Shaffer P.I. Ho. 6 3,049 1125 3,152 1130 3,321 1120
R. C. Elmore WIW No. 1 9,383 625 9,267 775 7,916 740
R. C. Elmore WIN No. 4 1,199 885 1,720 1100 1,556 1105
E. Lewis WIW No. 17 2,625 1120 2,634 1110 2,967 1105
E. Lewis WIW No. 18 3,815 615 551 755 0 --
E. Lewis WIW No. 27 1,627 1105 1,594 1105 1,339 10
E. Lewis WIW No. 28 2,175 1025 2,323 1029 2,636 1020
E. Lewis WIW No. 28 2,243 1100 1,981 1105 1,737 1105
J. H. Looney WIW Ho. 1 3,600 1095 3,348 1080 2,930 1055
J. H. Looney WIY Ho. 5 4,065 1050 4,059 1085 3,841 1085
L. W. Shaffer WIW No. 2 3,077 700 4,529 305 499 440
L. ¥. Shaffer WIM Ho. 8 3,110 1065 2,922 1065 2,630 1070
L. W. Shaffer WIY No. 10 1,834 1085 2,393 1090 2,346 1115
L. ¥. Shaffer WI¥ No. 11 2,064 1065 2,395 1070 2,216 1080
Total Injection or
Average Pressure 55,040 1010 54,259 1015 48,123 1035
Cumulative Injection 1,362,006 1,416,265 1,464,388
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ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF WATER IMJECTION

Continued

October, 1978 Hovember, 1978 December, 1978

inj., Avg. Inj., Avg. Inj., Avg.

Bbls. WHP Bbis. WHP Bbls, WHP
E. Lewis P.I. No. 1 2,971 1080 2,896 1045 2,343 235
L. W. Shaffer P.I. No. 2 2,122 1075 1,961 1045 1,757 935
L. W. Shaffer P.I. to. 3 1,842 1155 1,532 1125 2,174 1025
J. H. Looney P.I. No. & 3,043 1135 2,671 1095 2,7 295
R. C. Elmore P.I. No. 5 2,366 1125 2,122 1080 2,229 985
L. W. Shaffer P.I. Ho. & 3,41 1135 3,640 1020 2,361 790
R. C. Elmore WIW No. 1 8,703 855 3,352 460 8,800 760
R. C. Elmore WIW Ho. 4 1,507 1105 1,472 1080 1,386 975
E. Lewis WIY No. 17 3,166 1110 810 1095 488 1005
E. Lewis WIY No. 18 0 - 212 1050 2,100 975
E. Lewis UIY No. 27 1,218 1119 1,209 1080 1,278 1015
E. Lewis YIW No. 28 2,948 1030 3,064 1000 2,082 920
E. Lewis WIYW Mo. 29 1,€01 1100 1,788 1083 1,661 985
J. H. Looney ¥IW No. 1 3,009 1100 2,849 1080 2,686 1005
J. H. Looney WIW Mo. 5 3,847 1085 3,818 1065 3,737 990
L. W. Shaffer WIW No. 2 2,066 835 1,666 995 2,929 955
L. H. Shaffer HWIW Mo. 8 2,487 1060 2,383 1035 - 2,284 950
L. W. Shaffer UIW fo. 10 2,220 1105 2,123 1085 1,742 980
L. W. Shaffer WIW No. 11 2,308 1110 2,218 1085 1,800 1015
Total Injection or .

Average Pressure 50,835 1075 41,786 1030 47,608 960

Cumulative Injection 1,515,é23 1,557,009 1,604,617
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ROCK CREEK PILOT CARBON DIOXIDE PROJECT
: HISTORY OF WATER IMJECTION

Continued

January, 1979

Fepruarv, 1979

March, 1979

Inj., Avg. Ing., Avg. Inj., Avg.

Bbls. WHP Bbls. WHP Bbls. WHP
E. Lewis P.I. No. 1 2,303 975 1,202 975 0 --
L. W. Shaffer P.I1. No. 2 1,654 970 909 955 0 --
L. W. Shaffer P.I. ﬁo. 3 ‘2,105 1060 1,108 1055 0 -
J. H. Looney P.I. Ho. 4 2,639 1035 1,503 1040 0 --
R. C. Elmore P.I. No. 5 2,143 1035 1,182 1040 0 -
L. W. Shaffer P.I. No. 6 2,199 910 1,482 980 581 1120
R. C. Elmore WIW No. 1 9,660 985 8,400 1020 5,604 610
R. C. Elmore WIW MNo. 4 1,254 1015 1,131 1040 1,305 1085
E. Lewis WIW No. 17 529 1020 414 1045 411 1000
E. Lewis WIW No. 18 2,122 985 1,915 1015 2,158 1015
E. Lewis WIW No. 27 1,193 1025 983 1050 1,342 1090
E. Lewis WIW No. 28 1,929 930 2,075 970 2,132 1000
E. Lewis WIW No. 29 1,288 1010 1,058 1035 962 750
J. H. Looney WIW No. 1 2,689 1015 2,542 1040 3,069 1090
J. H. Looney WIW No. 5 3,609 1010 3,027 1035 3,722 1085
L. W. Shaffer WIW No. 2 2,853 975 2,443 995 2,836 990
L. W. Shaffer WIW No. 8 2,231 965 2,008 985 2,472 1020
L. W. Shaffer WIW No. 10 1,604 1020 1,161 1050 1,283 1080
L. W. Shaffer WIW No. 11 1,765 1030 1,501 1040 1,818 1100
Total Injection or

Average Pressure 45,769 1000 36,044 1020 29,695 1000

Cumulative Injection 1,650,386 1,686,430 1,716,125
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E. Lewis P.I. No. 1

Lo M.
L. W.
J. H.

W.
C.
C.

m o X - x

C.

ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF WATER INJECTION

Shaffer P.I. No. 2

Shaffer P.I. No. 3

Looney P.I. No. 4

Elmore P.I. No.

5

Shaffer P.I. No. 6

Elmore WIW No.

Elmore WIW HNo.

Lewis WIW No. 17

E. Lewis WIW No. 18

E. Lewis WIW No. 27

E. Lewis WIW No. 28

E. Lewis WIW Mo. 29

H.
H.

— [ [
. . .

.

—

. W
L. W.

Total

W.

Looney WIW No.
Looney WIW No.
Shaffer WIW No.
Shaffer WIW No.
Shaffer WIW No.
Shaffer WIW No.

Injection or

Average Pressure

Cumulative Injection

1
4

11

1,

-34-

Continued

April, 1979 May, 1979 June, 1979
Inj., Avg. Inj., Avg. Ind., Avg.
Bbls. WHP Bbls. HHP Bbls. UKP
0 -- 0 -- 0 -

0 - 0 - 0 --

0 -- 0 -- 0 --

0 - 0 -- 0 -

0 - 0 - 0 -

992 1110 0 -- 0 -
6,386 540 6,068 795 5,191 775
980 955 1,011 1145 1,205 1165
326 990 266 1000 251 1000
1,226 980 1,172 1000 1,314 1000
1,222 1085 1,090 1145 1,147 1165
2,136 1055 - 2,624 1070 3,627 1060
1,117 230 1,021 1160 1,000 1175
2,266 920 2,435 1150 2,670 1170
3,325 1060 3,386 1135 3,301 1165
1,359 1000 940 1000 1,327 1000
2,189 1030 2,156 1105 2,293 1120
953 1115 918 1155 1,098 1170
1,318 1125 1,149 1155 1,298 1175
25,795 985 24,236 1080 25,722 1085

741,920 1,766,156 1,791,878



E. Lewis P.I. No. T

W. Shaffer P.I. No. 2
W. Shaffer P.I. No. 3
H. Looney P.I. No. 4
. Elmore P.I. No. 5
W. Shaffer P.I. No. 6

F- R T I
Iz}

C. Elmore WIW No. 1
R. C. Elmore WIW No. 2
E. Lewis WIW No. 17

E. Lewis WIW No. 18

. Lewis WIW No. 27
Lewis WIW No. 28
Lewis WIW No. 29

H. Looney WIW No. 1
H. Looney WIW No. 5
W. Shaffer WIW No. 2
Shaffer WIW No. 8

- [ end [omd [ Ca m m m
. . H . N H .

Shaffer WIK No. 10

= = =

L. Shaffer WIW No. 11

Total Injection or
Average Pressure

Cumulative Injection

ROCK CREEK PILOT CARBON DIOXIDE PROJECT
HISTORY OF WATER INJECTION

Continued

January, 1980

February, 1980

March, 1980

Inj., Avg. “Ing., Avg. Inj., Avg.
Bbls. WHP Bbls. WHP Bbls. WHP

1,298 990 1,903 1,000 536 980
1,034 980 1,776 1,040 513 965

804 925 1,616 1,050 664 1,045
1,631 875 2,198 860 769 930
1,415 1,020 1,979 1,025 575 1,010
1,329 1,000 1,903 1,010 574 970
3,686 470 2,962 580 2,812 480
1,141 1,015 1,203 1,020 1,390 1,015

289 1,000 287 1,005 287 1,0057
1,664 1,000 1,622 1,000 1,740 985
1,230 1,010 1,721 1,010 2,542 1,005
1,498 945 1,813 930 2,263 915
1,084 1,015 1,620 1,015 2,998 1,005
2,619 1,010 2,445 1,015 2,603 1,010
2,734 1,010 2,639 1,005 2,711 1,005
1,876 995 1,987 1,000 1,907 960
2,178 985 2,070 990 2,160 875
1,234 1,020 1,332 1,020 1,371 980
1,547 1,020 1,822 1,015 2,448 1,01C
30,29 860 34,898 aan 30,863 e60

1,978,908 2,013,806 2,044,669
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0 o0 X Lo m
[g)

m m

Lewis P.I. No. 1

. Shaffer P.I. No.
. Looney P.I. HNo.

. Elmore P.I. llo.

. Elmore WIH MNo.
. Elmore WIW lio.
. Lewis WIW Ho. 17
. Lewis WIY No. 18

E. Lewis WIW No. 27

E. Lewis WIW Ho. 28

E. Lewis WIW lo. 29

J. H.

- - -

L. W

Looney WIU No.

Looney WIW Ho.

. Shaffer WIW Ho.
. Shaffer WIHW ilo.
. Shaffer WIW No.

Shaffer WIW Ho.

Total Injection or
Average Pressure

Cumulative Injection

. Shaffer P.I. Ho. 2

3
4
5

. Shaffer P.I. No. 6

1
2

1

10
1

ROCK CREEK PILOT CARRON DIOXIDE PROJECT
HISTORY OF WATER INJECTION

Continued

April, 1980 Hay, 1980 June, 1980
Inj., Avg. Inj., Avg. Inj., Ava.
Bbls. LHP Bbls. WHP Bbls. WHD

0 -- 0 -- 632 790

0 - 0 - 699 947

0 - 0 -- 652 1,002

0 -- 0 - 816 710

0 -- 0 -- 751 899

0 -- 0 -- 702 869
2,560 475 2,594 500 2,478 295
1,296 1,015 1,411 1,030 1,461 1,015
267 1,005 138 1,025, 448 997
1,641 1,000 1,657 1,000 1,627 1,000
2,177 1,010 2,114 1,025 2,794 1,033
1,914 935 2,023 960 2,132 943
2,706 1,010 3,073 1,040 3,224 1,016
2,478 1,020 2,633 1,035 2,665 1,041
2,506 1,005 2,504 1,030 2,477 1,042
1,739 995 1,823 1,005 1,832 1,003
2,008 985 2,077 1,000 2,039 1,007
1,222 1,020 1,320 1,030 1,352 1,013
2,201 1,015 2,239 1,030 2,473 1,014
24,715 960 25,612 975 3,254 928

2,069,384 2,094,996 2,126,250

-36-



Bbls.

Momhly Water Injecfion,

Average Pressure, PSIG

APPENDIX F

Graphical History of
Water Injection

ROCK CREEK PILOT CO, PROJECT
INJECTION HISTORY
R. C. Elmore WIW No. |
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Bbls.

Injection,

Monthly Water

Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJECT
INJECTION HISTORY
R. C. Elmore WIW No. 4
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Bbls.

Monthly Water Injection,

Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJECT
INVECTION HISTORY
E. Lewiz WIW No. |7
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Bbis.

Monthly Water Injection,

Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJECT
INJECTION HISTORY

E. Lewis WIW No. I8
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Bbls.

Monthly Water Injection,

Average Pressure, PSIG

ROCK CREEK FPILOT CO, PROJECT
INJECTION HISTORY

E. Lewis WIW No 27
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Bbls.

Monthly Water Injection,

Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJECT
INJECTION HISTORY

E. Lewis WIW No. 28
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Bbls.

Monthly = Water Injection,

Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJECT
INJECTION HISTORY

E. Ltewis WIW No. 29
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Monthly Water Injection, Bbls.

Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJEC T
INJECTION HISTORY
J. H. Looney WIW No. |
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Bbls.

Monthly: Water Injection,

Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJECT

INJECTION HISTORY
J. H. Looney WIW No. §
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Bbls.

Average Pressure, PSIG

Monthly Water Injection,

ROCK CREEK PILOT COp PROJECT
INJECTION HIS TORY
L. W. Shaffer WIW No. 2
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Bbls.

Monthly Water Injection,

Average Pressure, PSIG

ROCK CREEK PILOT C02 PROJECT
INJECTION HISTORY
L. W, Shaffer WIW No. 8

100,000
50

80
.70

60

50

40

30

20

) am

L

L

A

L———Water Injection

1,009 P
8 N
7 N/
6 /
5 ¥ — Averdge Pressure
4 - \V;
100 L L L L L L L

JFMAMJJASOND

JEMAMJ J ASOND

JFMAMJ JASOND

JFMAMJJASOND

JEMAMJ JASOND

1976

1977

1978

1979

1980

-47-




Bbis.

Monthly Water Ihjecfion,

Average Pressure, PSIG

ROCK CREEK PILOT CO, FPROJECT
INJECTION HISTORY
L. W. Shaffer WIW No, 10
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Bbls.

Monthly Water Injection,

‘Average Pressure, PSIG

ROCK CREEK PILOT CO, PROJECT

INJECTION HISTORY

L. W. Shaffer WIW No. ||

100,000
: 80

80+

T0

€0
50

40

30

20

10,000

E-3 (3. R ]

-

l—f—*‘ﬁ—\l‘{ufer injection

1,00

7

~~Average Pressure

100

[

L

L

ENERERNEN

LI

JFMAMJJASOND

JFMAMJJ ASOND

JFMAMJ JASOND

JFMAMJJASOND

JFMAMJ JASOND

1976

1977

1978

1979

1980

-49-

P

U.S. GOVERNMENT PRINTING OFFICE: 1980—771-031/30




“





