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FYDROCARBONS LTD

1300 SUN LIFE PLAZA T
112 ath AVENUE SW
CALOARY, ALSERTA CANADA T2P OH3

TELEPHONE (403} 2610743 December 4, 1984

The 0il and Natural Gas
Conservation Board

309 Legislative Building
Winnipeg, Manitoba

R3C 0Vd

Attention: Mr. Ian Haugh

Dear Sir,

Re: Waskada Spearfish/Mississippian Communication Testing
Beard Order No. PM 40

Omega Hydrocarbons Ltd. has completed the first part of the
program as agreed to in our letter dated 84-02-28. Results of the
quarterly bottom hole pressure measurements at wells 1A-27, 2A-27 and/
or 9A-27-1-26 WPM will be forthcoming following a test later this month.

Using the results of the pressure monitoring program in
conjunction with injection well start-up dates, completion histories and
individual well production histories, the following conclusions can be
made with respect to communication between the Spearfish (LAm) and
Mississippian (MC3a) formations;

1. Communication exists between the two formatioms
at wells 1-25 and 1A4-25-1-26 WPM.

2. Communication between formations does not exist at
wells 3A-25 and 5A-26-1-26 WPM.

3. Analysis of the data collected to date for wells
8-24, 8A-24, 11-26 and 11A-26-1-26 WPM is
inconclusive in defining communication.

A table of the final bottom hole pressures obtained from
acoustic well sounder tests for all the above mentioned wells is centained
in Attachment 1. The raw data and the calculated bottom hole pressures
taken during the test periods are contained in Attachment 2. Comments and
details of the analysis performed on a well by well basis to arrive at the
previously mentioned conclusions are summarized in Attachments 3-6.



Based on the results of this analysis, it is Omega's
opinion that in most cases communication between the two zomnes
is caused by the stimulations performed at the wells rather than
geological communication. This is supported by the fact that at
well 5-26~1-26 WPM where Omega is injecting into the Spearfish
formation no detrimental effects have been observed at the
Mississippian offset. This is encouraging and suggests that
communication can be controlled by the type of stimulation
performed. Omega has incorporated this way of thinking into its
recent stimulation programs in an effort to control frac propagation
and have had some success. A detailed geological study to increase
our knowledge of the two reservoirs and their behavior is also
currently underway.

Since the impetus at this time is to waterflood omly the
Spearfish formation, Omega plans to identify all the locations
where communication exists during the upcoming year. We intend to
accomplish this through a combination of additional pressure tests
and the monitoring of production on an individual well basis. Once
the areas of communication have been identified then attempts can be
made to either shut off the communication or control injection
volumes into these areas. By improving our understanding of the
reservoir in this manner we should not only minimize any effects to
the Mississippian formation but also improve the efficiency of the
Spearfish secondary recovery projects. Henceforth, any new
information related to the above will be incorporated into our
annual pressure maintenance performance reports.

Yours truly,
OMEGA HYDROCARBONS LID.

G.E. Patey
Vice President, Production

GEP:ad
¢c.c. B, Dubreuil(Man.Petroleum Branch)

Pressure Maintenance Monitoring File
M. Mawdsley - w/c attachments
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WASKADA SPEARFISH/MISSISSIPPIAN PRESSURE TESTIKG SUMMARY

Final Bottom Hole Pressures & Testing Dates (kPag)*
Preducing
Well Name
Zone

March April May June
12-15 13-16 12-15 13-16
8-24-1-26 WPM Mississippian 2689 3237 2339 3003
8A-24-1-26 WPM Spearfish 3362 3453 3436 3782
1-25-1-26 WPM Mississippian 1788 1300 tubing leak 7324
1A-25-1-26 WPM Spearfish 7912 6917 9792 8465
3A-25-1-26 WPM Mississippian 2179 2202 2224 2780
54-26-1-26 WPM Mississippian 1989 2407 2395 2388
11-26-1-26 WPM Spearfish 6109 3430 2176 1787
11A~-26-1-26 WPM Mississippian 1647 1788 4237 3413

¥ A fluid column pressure was determined using an average fluild gradient
based on the watercut just prior to shut in. While the Cullender and
Smith technique was used to calculate gas column pressure.
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Attachment 2 (é)

O B IS

8-24~1-26 WPM (Mississippian)

Raw Data and Calculated BHP

& March '84 |z April '84 |m May '84 ®  June '84

(=] a a a
ISI TIME 1 i2 9:53 am |13 9:00 am 12 8:20 am |13 8:15 am
ISI FL 1 (mGL) 931.2 835, 2 (Foamy)
ISI CP 1 (kPag) 600 620
BHP 1 {kPag) 648 1374
TIME 2 13 9:42 am {14 9:00 am 13 8:40 am {14 8:10 am
FL 2 921.6 835.2 739.2 796.8
CcP 2 2000 1724 1034 1172
BHP 2 2264 2559 2489 2233
TIME 3 13 5:15 pm |14 5:40 pm 13 5:30 pm |14 4:35 pm
FL 3 912.0 835.2 748.8 816.0
CP 3 2050 2068 1379 1379
BHP 3 2388 2936 2789 2323
TIME 4 14 15 8:50 am 14 7:20 am (15 8:05 am
FL 4 . 835.2 816.0 B44 .8
CcP 4 2310 1724 1724
BHP 4 3200 2692 2492
TIME 5 14 15 4:50 pm 14 6:35 pm {15 4:20 pm
FL 5 835.2 B25.6 835.2
cr 5 2310 1999 1931
BHP 5 3200 2926 2786
TIME 6 L5 9:14 am 16 8:25 am 15 8:15 am |16 6:45 am
FL 6 892.8 835.2 921.6 . 825.6
Cp 6 2200 2344 2068 2068
BHP 6 2689 3237 2339 3003

PERFS: 931.0 - 935.0 mKB GL: 467.8 m TD:
471.9m WC: 5,24 %

MPP : 933.0 mKB KB:



8A-24-1-26 WPM (Spearfish)

Raw Data and Calculated BHP

% March '84 |=m April '84 > May '84 |& June '84
[==1 = =] [=1

IST TIME 1 12 9:25 am $.1. 1 Day |12 8:00 am | I3 8:05 am
ISI FL 1 (mGL) 912.0{Foamy} Early for 912.0 912.0
ISI CP 1 (kPag) 650 Over Productior] 689 689
BHP 1 (kPag) 723 765 765

TIME 2 3 9:25 am 13 8:45 am |13 8:30 am | 14 8:05 am
FL 2 902.4 835.2 864.0 816.0
CP 2 2500 2413 2620 2758
BHP 2 2824 3190 3220 3697

TIME 3 13 5:06 pm 13 4:30 pm {13 5:20 pm | 14 4:20 pm
FL 3 883.2 835.2 835.2 806.4
CP 3 2500 2517 2620 2758
BHP 3 3066 3303 3417 3763

TIME 4 14 14 8:45 am 14 7:15 am 15 8:00 am
FL 4 835.2 883.2 825.6
Cp 4 2606 2689 2896
BHP 4 3400 3163 3782

TIME 5 14 14 .5:30 pm 14 6:25 pm 15 4:05 pm
FL 3 835.2 835.2 825.6
cp 5 2634 2758 2896
BHP 5 3430 3567 3782

TIME 6 15 9:00 am 15 8:45 am 15 8:05 am 16 6:30 am
FL 6 B864.0 835.2 854 .4 825.6
Crp 6 2750 2655 2758 2896
BHP 6 3362 3453 3436 3782

PERFS: 908.0 - 924 mKB GL: 468.32 m TD: 922.95 mKB
. . 1.45 %
MPP : 916.0 mKB KB 472.59 m we: >

- e
Attachment 2 (b)
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1-25-1-26 WPM (Mississippian)

Raw Data and Calculated BHP

® March '84 % April '84 = May .'84 = June '84
f= 2 a a
ISI TIME 1 12 10:49 am 13 9:15 am Repairing 13 8:25 am
1sI FL 1 (mGL) 864.0 902 .4 Tubing 739.2
ISI Cp 1 (kPag) 550 552 Leak 483
BHP 1 {kPag) 1089 809 1904

13 9:52 am 14 9:20 am 14 8:20 am
giME i 912.0 892.8 432.0
. 5 950 758 689
BHP 5 1174 1125 5218
TIME 3 13 5:26 pm 14 6:10 pm 14 4:40 pm
FL 3 883.2 892.8 355.2
CP 3 1050 793 689
BHP 3 1490 1163 5997
TIME 4 14 15 9:05 am 15 B:20 am
L 4 873.6 307.2
CcP 4 827 827
BHP 4 1390 6625
TIME 5 14 15 5:05 pm 15 4:20 pm
FL 5 864.0 268.8
cp 5 827 965
BHP 5 1484 7157
TIME 6 15 9:31 am 16 8:45 am 16 6:55 am
FL 6 864.0 825.6 259.2
CP 6 1200 862 1034
BHP 6 1788 1900 7324

PERFS: 930.0 - 937.0 mKB GL: 467.3 m TD: 942.88 mKB
Kg: 471.88m . WC: 79.04 %

MPP

933.0 mKB

aute

7 Attachment 2 (c)



Attachm
1A-25-1-26 WPM (Spearfish) achment 2 (d)

Raw Data and Calculated BHP

™ March '84 |5 April '84 |& May '84 |g  June '84
jum} a =
ISI TIME 1 12 10:28 am (13 9:;25 am |12 8:30 am |13 8:35 am
ISI FL 1 (mGL) 153.6 115.2 259.2 96
ISI CP 1 (kPag) - 450 517 300 483
BHP 1 {kPag) 5755 6083 4881 6179
TIME 2 13 10:00 am |14 9:05 am |13 8:45 am |14 8:25 am
FL 2 67.2 Full Full 28.8
CP 2 875 69 2206 896
BHP 2 7001 6782 9376 7240
TIME 3 13 5:32 pm |14 5:45 pm |13 5:30 pm |14 4:45 pm
FL 3 48 Full Full 19.2
CP 3 1000 676 2448 1517
BHP 3 7307 7375 9619 7942
TIME 4 14 15 9:00 am {l4 7:20 am |15 8:15 am
FL 4 Full Full Full
CcP 4 1345 2896 1517
BHP 4 8030 10069 8128
TIME 5 g4 15 5:00 pm {14 6:35 pm {15 4:15 pm
FL 5 Full Full Full
CP 5 138 3103 1655
BHP 5 6850 10276 8263
TIME 6 L5 9:40 am |16 8:35 am |15 8:30 am {16 7:00 am
FL 6 Full Full Full Full
CP 6 1150 207 2620 1862
BHP 6 7612 6917 9792 8465
PERFS: 906.0 - 916.5 mKB GL: 467.2 m TD: 936.93 mKB
KB: 471.44m WC: 94.817%

MPP : 911.0 mKB



Attachment 2 (e}
3A-25-1-26 WPM (Mississippian)

Raw Data and Calculated BHP

» March '84 |5 April '84 |& May '84 |F  June '84
= [ =
IST TIME 1 12 11:15 am 13 9:30 am {12 9:00 am 13 8:50 am
1s1 FL. 1 (mGL) 806 .4 825.6 787.2 806.4
ISI cP 1 (kPag) 475 620 345 483
BHP 1 (kPag) 1412 1425 1409 1420
TIME 2 13 10.30 am |14 13 9:00 am |14 8:30 am
FL 2 806 .4 777.6 777.6
CP 2 850 827 896
BHP 2 1805 1984 2064
TIME 3 13 5:41 pm 14 6:10 pmi{l3 5:40 pm 14 4:50 pm
FL 3 806.4 825.6 739.2 796.8
CP 3 925 1345 965 965
BHP 3 1886 2202 2412 1999
TIME 4 14 15 9:15 am {14 7:30 am 15 8:25 am
FL A 825.6 729.6 768.0
CP 4 1158 1034 1103
BHP 4 1999 2553 2353
TIME 5 14 15 5:10 pm {14 6:45 pm 15 4:25 pm
FL 5 825.6 777.6 768.0
CP 5 1158 1103 1138
BHP 5 1999 2279 2391
TIME 6 15 9:54 am 6 9:00 am {5 8:40 am 16 7:05 am
FL 6 806.4 825.6 806.4 739.2
CP 6 1200 1345 1241 1310
BHP 6 2179 2202 2224 2780
PERFS: 925.0 - 937.3 mKB GL: 466.5 m TD: 935.0 mKB
KB: 471.0 m WC: 2.17%

MPP : 931.0 mKB



Attachment 2 (f)

S5A~26-1-26 WPM (Mississippian)
Raw Data and Calculated BHP

» March '84 |& April '84 |m May '84 |¥  June '84
(=] a a a
ISI TIME 1 12 12:30 pm |13 9:40 am |12 9:20 am |13 9: 00 am
ISI FL 1 (mGL) 902.4 B892.8 576.0 806 .4
1s1 ¢ 1 (kPag) 625 620 414 621
BHP 1 (kPag) 867 932 2947 1558
TIME 2 13 11:05 am 14 9:45 am |I3 9:10 am {14 8:40 am
FL 2 883.2 873.6 844 .8 854 .4
Ccp 2 1200 1241 1241 1172
BHP 2 1662 1770 1949 1807
TIME 3 #3 6:10 pm il4 6:00 pm 13 5:50 pm |14 5:00 pm
FL 3 864.0 873.6 873.6 854.4
CcP 3 1320 814 1379 965
BHP 3 1959 1305 1897 1586
TIME 4 14 15 9:25 am 14 7:35 am {15 £:35 am
FL 4 873.6 864 .0 844 .8
CcP 4 1482 1517 1413
BHP 4 2032 2113 2137
TIME 5 14 15 6:00 pm L4 6:25 pm {15 4145 pm
FL 5 873.6 835.2 844 .8
CP 5 1572 1517 1517
BHP 5 2128 2314 2247
TIME 6 15 11:10 am 16 9:10 am 15 8:50 am [l6 7:10 am
FL 6 B883.2 873.6 844 .8 835.2
CcP 6 1500 1827 1655 1586
BHP 6 1989 2407 2395 2388
PERFS: 925.0 - 935.0 mKB GL: 465.7m TD: 938.11 mKB
KB: 469.9m WC: 18.90%

MPP : 930.0 - mKB
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Attachment 2 (g)
11-26-1-26 WPM ( Spearfish )

Raw Data and Calculated BHP

> March '84 | April '84 | May '84 l¥  June '84
(=1 = = fan]
ISI TIME 1 12 11:45 am |13 10:10 am 12 9:45 am [13 9:25 am
ISI FL 1 (mGL} 758.4 691.2 873.6 825.6
IS1 CP 1 (kPag) 600 620 621 - 689
BHP 1 (kPag) 1758 2248 954 1375
TIME 2 13 10:43 am |14 10:00 am |13 9:20 am 14 9:00 am
FL 2 403.2 681.6 796.8 787.2
CP 2 1460 1207 724 758
BHP 2 5862 2947 1728 1801
TIME 3 l 3 5:52 pm |14 6:35 pm 13 6:05 pm 14 5:15 pm
FL 3 384.0 681.6 806 .4 777.6
CcP 3 1525 1345 758 689
BHP 3 6101 3095 1682 1816
TIME 4 L 4 15 9:40 am |14 7:50 am {15 8:50 am
FL 4 681.6 729.6 796.8
CcP 4 1406 758 758
BHP 4 3160 2341 1713
TIME 5 14 15  5:35 pm |14 7:00 pm [15 4155 pm
FL 5 672.0 729.6 796.8
CP 5 1482 758 827
BHP 5 3321 2341 1787
TIME 6 15 10:26 am {16 9:35 am {I5 9:15 am |16 7:25 am
FL 6 403.2 672.0 748.8 796.8
cr 6 1700 1586 758 827
BHP 6 6109 3430 2176 1787
PEPFS: 907.5 - 920.0 mKB . CL: 466.4 m TD: 936.0 mKB
KB: 471.0m Wwe: 11.78%

MPP : 914.0 mKB
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LB Attachment 2 (h)
11A-26-1-26 WPM (Mississippian)
Raw Data and Calculated BHP
> March '84 |& April '84 |k May '84 |m  June '84
(=1 a8 o I
1ST TIME 1 12 12:06 pm |13 10:20 am {12 9:30 am 13 9:20 am
ISI FL 1 (mGL) 921.6 883.2 614.4 787.2
IST CP 1 (kPag) 675 827 69 635
BHP 1 (kPag) 778 1228 2327 1728
TIME 2 13 10:53 am |14 9:50 am {13 9:15 am 14 B:50 am
FL 2 912.0 844.8 489.6 691.2
cP 2 975 862 69 689
BHP 2 1198 1624 3583 2745
TIME 3 13 5:59 pm |14 6:30 pm {13 6:00 pm | 14 5:10 pm
FL 3 902.4 844.8 489.6 681.6
CP 3 1020 862 69 689
BHP 3 1334 1624 3654 2844
TIME 4 14 15 9:35 am {14 7:45 am 15 8:40 am
FL 4 844.8 480.0 652.8
5 CP 4 862 138 689
i BHP 4 1624 3751 3141
1
TIME 5 14 15 5:30 pm ji4 6:55 pm {15 4:50 pm
FL 5 844.8 451.2 643.2
cP 5 833 138 689
BHP 5 1647 4043 3240
TIME 6 15 10:40 am 16 9:25 am {15 9:00 am |16 7:20 pm
FL 6 883.2 835.2 432.0 633.6
CP 6 1150 931 138 758
BHP 6 1647 1788 4237 3413
PERFS: 928.0 - 932.0 mKB GL: 468.53 m TD: 937.73 KB
KB: 472.7m WC: 69.59%

MPP

930.0 mKB

|
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Attachment 3(a)

Spearfish/Mississippian Communication Analysis
For Wells 8-24 and 8A-24-1-26 WPM

- Previous pressure history
82 02 03 5167 kPag
- Bubble point pressure 3158 kPag

- Completion History

81 11 12 Perforated 931-935 mKB

81 11 14 Acid washed with 1500L BDA

81 11 30 Acid squeezed 17000L of U80 emulsified acid
82 06 24 Solvent squeezed 96L SC170 jyp solvent

83 06 05 Ultravis Frac 5.9 T 20/40 + 4.3 T 10/20 sand
84 09 21 BHP change

- No injection had occurred in surrounding wells prior to this
test.

Well 8A-24-1-26 WPM_(Spearfish)

- No previous pressure history at this well
- Bubble point pressure 4220 kPag

- Completion History

83 08 11 Perforated 908-918, 919.5 - 920.5, 922.5-924 mKB
83 08 13 Polyemulsion frac 27 T 10/20 sand
83 09 10 BHP change

- No injection had occurred in surrounding wells prior to
this test.

General Remarks

- Both formations are at or below bubble point pressures which
tends to explain the high GOR's

- The Spearfish pressure measurements are consistently higher in this
set of tests

- A change in GOR and WOR performance at 8-24 occurred shortly after
the frac treatment and is similar to the performance of the Spearfish
well

- The data collected to date at these wells is not conclusive in
defining communication



‘ - Attachment 3 (b)
Production Histories For

Well 8-24 and BA-24-1-26 WPM
Well 8-24-1-26 WPM (Mississippian}

MNTH MRS ___ PROLUCTION _____ ___RATES _ WAT GOR
YR/M TOIL TWATER GAS OIL  FLUIDL cut

M3 M3 KM3 M3/0  M3/0
8111 312 19.5 ?.1 .00 1.5 2.2 32 0
8112 600 52,5 56,2 .00 2.1 4.3 52 0
8201 192 18.6 o4, 7 .00 2.3 9,2 75 0
8202 552 41.5 11.0 ,00 1.8 2.3 21 0
8203  Tul 0.8 6.5 .00 1.6 1.8 i1 0
8204 730 53,5 4.7 .00 1.8 1.9 8 0
8205 Wl 45, 2 3.2 .00 1.5 1.6 7 0
8206 H48 6.1 3.2 , 00 2.1 2.2 5 0
8207 THY 59,9 0 .00 1.9 1.9 0 0
8208 T4y 52,4 . 0 .00 1.7 1.7 0 0
8209 720 2,2 0 .00 1.% 1.4 0 i)
8210 739 48,2 .0 .00 1.6 1.6 i 0
8211 720 1.2 6.6 .00 1.4 1.6 14 0
8212 714 30.8 3.5 W7 1.0 1.2 10 15
8301 7k 30.1 T | 1.94 1.0 1.1 12 b4
8302 648 26.5 5.0 2,16 1.0 1.2 16 82
83032 640 32,7 4.1 97 1.2 1.4 11 20
8304 720 29.8 4.1 1.62 1.0 1.1 12 5
830%  7uu 9.6 6.7 .91 1.0 1.2 18 31
8306 530 67.2 68.7 5.11 3.0 6.2 B1 228
8307 724 162.1 15.5 19.89 g o4 5.9 9 123
8308 7UY 204, 8 4.8 3y, 60 7.3 7.5 I 154
8309 670 187.1 4,2 23.30 6.7 6.9 2 125
8210 718 217.6 §.4 15.00 7.3 7.4 2 69
8311 688 2é, 7 7.5 43,80 8.6 8.9 3178
8312 676 238, 0 8.6 33,90 8.4 £.8 31yl
8401 720 108.5 4.0 49,30 Z.6 3.8 5 454
8402 603 227.3 7.7 61.10 2.0 9.4 3 249
8403 &£32 2u2.0 10.4 35,30 9.2 9.6 b 146
8404 505 185.1 5.0 W0, 30 8.8 9.0 3 218
8405 593 208.8 20,4 38.70 8.5 9.3 9 185
8404 5468 203,1 11.4 57,20 g.6 9.1 s 282
8407 659 186.2 4.0 48,70 5.8 6.9 2 262
8408 606 151.8 24,4 sS4, 80 6.0 7.0 1% 361
Bu0% 259 55,8 5.6 22.50 4.1 6.7 9 3yl
8410 626 82.0 .0 26 .39 Z.1 3.1 g 322
Well 8A-24-1-26 WPM (Spearfish)
MNTH HRS PROTUCTION ___RATES__ WAT GOR
YR/M TTBILT TWATERT T T BAST oIL” "FLOID cut

M3 M3 KM3 M3/0 M3/0
8308 96 140. 4 68.5 16.70 15,1 52.2 33 119
8309 498 u70.0 26,9 17.10 22,7 23.9 5  3&
8310 559 377.9 12.0 32,80 16.2 16.7 3 87
8311 452 279.0 7.3 24.90 14.8 15.2 3 94
8312 350 193.2 4,4 25 .30 13.2 13.9 2 183
8401 340 163.1 2.4 uy, 10 10.9 11.0 1 270
8402 4S54 236.9 2.9 Y. 40 12.5 12,4 1 209
8403 264 153.4 1.4 28,70 13.9 14.1 1 187
840y 264 165 .4 1.6 28.50 15,0 15.2 1 172
8405 263 146 .1 1.6 23,90 13.3 13.5 1 164
8406 360 191.7 2.2 4y, 90 12.8 12.9 1 234
8407 s41 320,9 7.8 gu .80 1i2.0 12.3 2 264
8408 623 243, 7 5.5 105,60 .4 9.4 2 433
BY0% 640 238.1 3.1 1046.20 8.9 2.0 1 446
aun LET 1Ea R 7.7 an, A0 5.8 A0 2570



Attachment 4 (a)

Spearfish/Mississippian Communication Analysis
For Wells 1-25 and 1A-25-1-26 WPM

Well 1-25-1-26 WPM (Mississippian)

- Previous pressure history
81 07 07 5134 kPag (DST)

- Completion History

81 07 13 Perforated 930-933.5 mKB
81 07 14 Acidized with 1500 L BDA + 4000T. 287 XFW
81 08 19 Perforated 933.5~ 937 mKB and acidized
with 2000 L 15% BDA

81 08 31 Acid sgeezed 8000 L U80C emulsified acid
84 05 15 Repaired tubing leak

- Water injection commenced 83 02 25 into nearby wells

15-24 and 7-25-1-26 WPM

Well 1A-25-1-26 WM (Spearfish)

- Previous pressure history

B2 12 17 5737 kPag
83 01 13 5668 kPag

- Completion History

82 10 15 Perforated 906-916.5 mKB

82 11 11 Polyemulsion frac 27T 10/20 sand @ 2.7m’ /min

83 01 16 BHP change and tubing repair

84 02 23 BHP change

84 09 24 Water shut-off attempt, perforated 926.5 -
927.5mKB and cement squeezed.

- Water injection commenced 83 02 25 into nearby wells
15-24 and 7-25-1-26 WPM

General Remarks

- March and April pressure measurements at well 1-25 are erroneous due to
a tubing leak

- Both wells have experienced increases in average reservoir pressure

- Both wells had dramatic increases in watercut approximately 3 months
after the commencement of water injection {(breakthrough is suspected)

- All evidence indicates that communication exists between wells



MNTH
YR/M

8107
gio08
8109
8110
8111
8112
B201
8202
8203
8204
8203
82046
8207
8208
8209
8210
g211
6212
8301
B302
8303
8304
8305
8304
8307
8308
8309
8310
8311
8312
8401
BuQ2
B403
8404
BY40S
BuG6
8407
B40E
8409
8410

HRG

340
696
720
729
720
480
576
672
74y
720
744
720
7k
74y
720
74
459
742
550
618
594
610
672
7240
728
736
493
732
720
TUY
720
616
632
407
312

532

654
703
6L b
619

OIL
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Production History For

Well 1-25-1-26 WPM

WATER GAS
KM3

M3
11.
29,
101.
81.
63
3.
&M
33,
26,
23
17.
30,
16,
15.
55.
Al
o0,
23.
21,
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.00
.00
.09
.00
.00
.00
00
.00
.00
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.00
00
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30
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.90
.64
.95
47
.70
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.30
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.30
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86
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65
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Attachment 4 (b)

GOR
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MNTH
YR/M

8301
8392
8303
8304
8308
83064
8307
8308
8302
8311
8311
8312
8401
B402
8403
suiu
Bui5
BuGé
B4’
8408
8439
guil

MRS

343
b6
59U
682
720
729
720
Tuh
496

4

48
Ui
390
538
632
448
626
574
673
666
3465
702

_____PRODUCTION ___
OIL" WATER GAS
M3 M3 KM3
354 .8 0 33,2 u7
B1y .1 12.6 73
270.0 .5 37
174.6 182.9 35,
W3.0 552.95 K
108.4 287.2 3
142.,7 663.7 7
4.4 913.9 3
28.3 791.7 5
1.8 48.6
2.1 ol B
32.5 853.0 b
23,8 434.4 3
204 210.6 3.
102.7 466.8 10.
18.2 182.8 K
6.1 9¢.0 1
33,8 2u8.8 é
4.4 S24.7 7
8.0 414.7 1
7.7 391.7 1
.0 909.7 1

Production History For
Well 1A-25-1-26M WPM

___RATES__
0Il. FLUID
M3/ M3/D
4.8 27,
15, 15,
10, 10,
12,
19.
13,
26,
30,
28.
27,
28,
28,
28,
10,
21.
7.
4.
i1.
21,
15,
26,
31.

R e e it S & I n )

3 -

cmmqJ.‘-‘!-Jdﬂomcwo-::-ﬁm&-r:wo-l:
Huu:m::-Fo-Fr-J(}-:Lﬂumﬂmcowﬂﬂw

WAaT
cuT

9
3
0
51
?3
73

2
96
97
96
96
96
95
90
82
91
Fu
88
88
98
98

100

Attachment 4 (c)

GOR

134
178
140
204

82

32

91

BG
198
278
170
197
126
152

@7
198
557
204
106
138
15&



Attachment 5(a)

Spearfish/Mississippian Communication Analysis
For Wells 3A-25 and 5A-26-1-26 WPM

Well 3A-25-1-26 WPM (Mississippian)

Previous pressure hisotry
81 07 27 7800 kPag (@ well 3-25)

-  Completion History

82 10 09 Perforated 925-927, 928-932.5 mKB and
acid washed with 3m® of 74 % MDA

83 05 25 Perforated 931.3-937.3 mKB

83 05 26 Acidized with 15m* of 15% MDA

- Water injection intc surrounding wells 13-24, 15-24,
5-25 and 7-25-1-26 WPM commenced 83 02 25

General Remarks

- The Mississippian formation is below bubble point pressure at this well

- The watercut trend at this well has not been effected by injection into
the Spearfish formation

- This well has completely different production characteristics than well
3-25

- A recent pressure measurement taken at well 5~25 was 10464 kPag which
differs significantly from the pressures observed here

- All evidence indicates that communication does not exist at this well

- No previocus pressure history at this well

- Completion History
83 07 13 Perforated 925-935 mKB
83 08 14 Acid squeezed 11.35 m? of MDA at 15,500 kPa

- Water injection into well 5-26 commenced 84 01 28

General Remarks

- The Mississippian formation is below bubble point pressure at this well

- No change in water cut has been observed since the start of injection in
the Spearfish formation

- Pressures vary drastically between the two formations at this location
(13270 kPag @ 5-26 taken 84 09 17)

~ All evidence indicates that communication does not exist at this well



Attachment 5 (b)

Production Histories For
Wells 3A-25 and 5A-26-1-26 WPM

Well 3A-25-1-26 WPM_(Mississippian)

MNTH  HRS PRODUCT ION _RATES__ WAT GOR
YR/M “TBILTUATER T TGAS OIL TEFLUID CcuT
M3 M3 KM3 M3/0 M3/D
8212 24 2.8 1 N 2. 2.9 3 1k
8301  ThHY 62.8 10.5 4,08 2.6 2.4 14 65
g302 599 50.5 3.1 1,33 2.0 2.2 & 26
8303  Suu4 51,2 2.3 1.65 2.3 2.4 b 32
g3o0s &8  37.3 2.0 3,38 1.3 1.4 5 91
8305 594 8.1 .0 .76 1.5 1.5 0o 20
8306 646 €0.2 2,0 4,15 1.9 1.9 4 83
8307 708 41.6 5.9 4,41 1.4 1.6 12 154
8308  7Tul 4o, 3 3.9 6.60 1.6 1.7 7 134
8309 488 53.9 .0 8.40 1.9 1.9 0 160
a3x10 708 57.3 0 5,7 1.9 1.9 0 99
8311 720 63.1 2 6.00 2.1 2.1 0 95
8312 744 3.9 5 5. 00 1.1 1.1 1 143
gup1 708 46.5S .9 3,40 1.4 1.4 2 g9
guo? 496 49,5 1.9 2.40 1.7 1.8 L 53
Bu03 672 4é.3 1.4 2,40 1.7 1.7 3 54
guoY 407 39,7 2.1 4,30 1.6 1.7 s 108
8405 587 33.9 3,1 .80 1.4 1.5 8 112
8406 611 35.1 2.8 5.70 1.4 1.5 7 162
8407 697 34.8 3.7 6.10 1.2 1.3 10 175
gug8 708 25,5 10,1 14,80 .9 1.2 28 580
gu09 643 29.6 9.9 4,30 1 1.5 25 145
8410 703 37.0 7.4 7.70 1.3 1.5 17 208
EE%E;P&:EP‘I‘ZELEPM (Mississippian)
MNTH  HRS PRODUCTION ___RATES__  WAT GOR
YR/M “"BIL TWATER  GAS aiL” _FLOID CUT
M3 M3 KM3 M3/0L M3/D

8307 288 143.0 1.5 13,74 11.9 12.0 1 96
g308  74u 160.6 6.8 19,30 5.2 5.4 y 120
8309 672 98,2 7.4 8,20 3.5 3.8 7 84
8310 732 70.7 146.1 &.90 ~3 2.8 19 98
g311 720 4g.2  25.9 5,50 1.6 2.5% 3% 11y
8312  THY 37,7 32.3 5,40 1.2 2.3 ué& 143
guo1l 744 56,2 13,1 5,80 1.8 2.2 19 103
BY B2 696 39,6 8.5 3.00 1.4 1.7 18 74
8403  &BO 10.1 28.0 3,00 1.1 2.1 48 100
guou  4ab 5.1 16.0 2,10 1.3 2.1 39 84
gues 672 15,4 13.2 4,20 1.4 1.9 25 107
8406  6Ul 19,2 11,2 4.80 1.5 1.9 22 173
guo7 738 31,3 9.7 4,70 1.0 1.3 24 156
8408 7648 na.5  20.7 3,40 7 1.4 48 151
Bua9  TLé a8 12.6 3.50 1.0 1.4 30 117 |
8410 745 21,1 5.5 1.30 7 .9 21 42 {



Well 11A-26-1-26 WPM (Mississippian)

Attachment 6 (a)

Spearfish/Mississippian Communication Analysis
11A-26 and 11-26-1-26 WPM

For Wells

- No previous pressure history at this well

~  Completion History

83
83

84

- Water
13-26

General

07 18 Perforated 928-932 mKB
07 2! Ultravis Frac 10T 20/40 sand @ 3.7m? /min

spearheaded with 1 m® 15% HCL

07 15 Tubing repair, jt #30

injection into surrounding wells 5-26, 7-26 and
commenced 84 02 01

- No previous pressure history at this well

~ Completion History

82
82

82
83
84

84

06
07

10
01
11

11

23
02

26
06
14

20

Perforated 907.5 - 920 mKB

Polyemulsion frac 21T 10/20 + 6T 8/12

@ 3.6 m® /mim

Tubing repair, jt #80

Tubing repair, jt #84

Water shut-off; perforated 921.5-924.5 mkKB
and cement squeezed

BHP change

-  Water injection into surrounding wells 5-26, 7-26 and
13~26=-1-26 WPM commenced 84 02 01

Remarks

Spearfish well 11-26 is showing early signs of pressure maintenance

(water cut b, GORW )

Water cut trends are different between the two formations

The pressures obtained during this test are inconsistent and difficult

to interpret

The data collected to date at these wells is not conclusive in defining

communication



MNTH
YR/ M

8307
8308
8309
8310
8311
8312
a4.01
8uo2
8403

8u4 0u

84035
8406
8u07
, 8409
8410

9?6
744
&48
Wi
720

U

674
696
4680
47
Ues
oul
264
2464
U5

Production Histories For
Wells 11A-26 and 11-26-1-26 WPM

MNTH
YR/M

8207
8208
8209
8210
8211
8212
8301
8302
8303
8304
8305
8306
8307
8308
8309
8310
8311
8312
Bu01
8402
8403
8404
euos
8404
8u07
su08
8409
8u1410

238
g
672
292
476
590
e
672
632
720
e
720
736
736
716
732
720
Tuly
Tul
696
&80
538
716
641
738
768
716
745

-~BIL TWATER  GAS
M3 M3 KM3
23.4 18.7 2.25
248.0 1104 29.50
i41.4 373.6 .20
143,.7 2ué.4 15,50
169.4 267.3 o4, 30
16%5.1 323.1 16.90
16.3 37.3 5,20
28.5 48.5 20.30
27.9 50.7 24.80
38,2 79.7 9,40
11.6 228.7 2.10

S5 4631 2,30
1.8 281.0 .50
11.7 77.5 .90
32.6 240.0 1.80
_____EropUCTION_ __
OIL " "WATER™ ~ GAS
M3 M3 KM3
116.4 29.8 .00
203.1 148.0 .00
145,77 178.2 .00
81.5 98,7 .00
172.7 209.3 .00
111.0 151.1 7.86
128.5 145.8 W, 06
133.0 158.5 .42
133.0 128.2 Y. 42
198.3 89.1 5,02
171.2 101.6 2,68
189.5 31.4 5,462
190.8  &61.4 £.88
271.6 95.8 20.70
201 .,4  320.1 25%.80
137.7 260.2 29,40
91.6 111.9 11.40
69.1 41.0 12.30
104.3 112.0 10,60
2.0 115.3 8,70
£9.5 150.8 10.90
51,2 us.3 7.20
25,8 85,7 &6.10
54,9 116.7 5. 40
36,4 20%5.2 4,90
67.8  204.5 Z.60
51.5 174.7 4. 60
g8g.4 187.1 2.50

OIL
M3/

S

T FU @

P

-

i im |

RATES _
pIL” FLUID
N M3/I
8 8.5
0 11.4
2 19.1
& 12.6
6 146
3 15.7
b 1.9
.0 2.7
.3 3.1
.8 5.7
b6 11,6
0 17.4
2 25,7
i | g.1
1 8.8
RATES
FLUTID
I M3/n
2 11,7
6 11.2
2 11.6
7 14,8
1 13,6
s 10.7%
.8 106.2
7 o10.4
1 ?.9
& ?.46
i 8.8
3 74
2 8.2
o 12.0
4 18.2
5 11.1
.1 6.8
2 3.6
L 7.0
2 7.1
.2 8.5
3 .3
2 4.1
1 &4
2 7.9
1 8.5
7 7.4
8 a.9

I-Jl—l!~J!-'-I-JMI‘JHNNPJH-F:-JGJ!)D‘-U!D‘U!F-F-FO’*-Q‘L-’EO*‘ONH!
- - - - - - - - - - - - - - - - - - - - - - - \t"nl

WAT
cuT

31
31
73
63
61
bé
70
&3
a7
68
5
100
?9
87
88

Wit

O}
f
—

GREI IR IR R B o
QUL -

W

59
59

e
whnt

37

e
a2

56
63
47
47
68
85
75
77
48

Attachment 6(b)

GOR

?6
119

108
143
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319
712
707
251
181
* %
278
ki

[ g =
PR

135
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