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1111 One Lombard Place, Winnipeg, Manitoba R3IB 0X4  TEL: (204) 934-5850 FAX: (204) 934-5820
February 2, 1998

Manitoba Energy and Mines
Petroleum Branch

13595 Ellice Avenue

Suite 360

Winnipeg, Manitoba

R3G 3p2

Attention: Mr. John Fox., P.EKng.
Chief Petroleum Engineer

Dear John,

RE: Mountcliff NVS Unit No.2 16-30-11-26 WPM
Well Licence Conditions

In reply to your letter dated 98.02.02, Tundra encloses
the information requested in support of our position that
the Petroleum Branch waive Condition 6 of the well licence
application for the 16-30 horizontal. The information
package includes pressure gurveys completed in 1994 and
1995, voidage replacement calculations for the North Virden
Scallion Unit No.2 from 19%4 to 1997.09.30., and pressure
fall-off tests completed in 1987. Since the Unit has a low
cumulative voidage replacement ratio of 0.38, and pressure
fall-off tests with bleed-off conditions to reservoir
pressures conditions of 6,500 kPag in less than 3 days, it
is unlikely that the Upper Cherty is over pressured in the
area propesed for horizontal drilling. In our opinion, there
has been minimal reservoir pressure change since the
pressure maintenance scheme was ilnitiated in 1989. As a
result, it is unlikely that over pressuring from waterflood
operations will impact drilling operations. To mitigate any
potential effects €£rom the pressure maintenance scheme,
Tundra will shut-in injection wells 12-29% and 4-32-11-26 WPM
during drilling operations.

Should you have any questions, please contact me at 934-
5853.

Sincerely,

TUNDRA OII. AND GAS LTD.

N

TS

George Czyzewski, P.Eng.
General Manager

cc: T. Howell

FIELD OFFICE: 295 Third Avenys (P.0O, Box 1860}, Virden, Manitaba ROM 2C0 TEL: {204) 748-30958 FAX: (204) 748-1007
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owe:_January 10, 1992 Action / Route Slip

To: H. Clare Moster From: John N. Fox

Deputy Chairman

Telephone;
[] Take Action [J Per Your Request [[] cireuate, Initial O For Approval and [ make Copies
and Return Signature
O May We Discuss [ For Your Intormation [J Return with Comments [_] Oratt Reply for O Piease File
or Revisions Signature

Comments: Ranchmen's continued objection to Saskoil's application to revise Section 8 of

Board Order No. PM 59 has been reviewed.

The Branch recommends Saskoil's application be

approved as Ranchmen's equity concerns can be resolved by an enlargement of the unit either

voluntary or Board ordered. The attached letter to Saskoil addressed the Board's concerns

regarding the waterflood in NVSU No. 2. The attached letter to Ranchmen's addresses the

concerns raised in the company's objections.

MG-1298 PS-f-182



January 10, 1992

Mr. K.J. Majoram, P. Eng.
Operations Engineer

Ranchmen's Resources Ltd.

Suite 1000, 333-11th Avenue S.W.
Calgary, Alberta

T2R 119

Dear Mr. Majoram:

RE: North Virden Scallion Unit No. 2
Application to Amend Board Order No. PM 59

The Board has completed its review of Saskoil's application to amend the
provisions of Section 8 of Board Order No. PM 59 and Ranchmen's objections
to the subject application. The Board has approved Saskoil's application
effective January 1, 1992. A copy of the Board's letter of approval is
attached.

In response to the concerns raised by Ranchmen's in its letter of December 20,
1991, the Board offers the following comments:

1. Unit Expansion

The Board encourages Ranchmen's to continue its negotiations with
Saskoil to expand NVSU No. 2 to include all or a portion of Ranchmen's
wells in Section 30-11-26 {WPM). If the negotiations are unsuccessful,
Ranchmen's may file an application with the Board under Section 79 of
The Mines Act for an order to enlarge the unit.

An application to enlarge the unit to include all Ranchmen's weils in
Section 30-11-26 (WPM) should be accompanied by an application for
enhanced recovery operations under Section 126 of The Petroleum
Drilling and Production Regulation.

The Petroleum Branch has indicated it is prepared to offer administrative
and technical assistance to both parties in this matter.

2. Waterflood Implementation and Injection Distribution

The Board recognizes that there is a problem with low injectivity and
injection distribution in NVSU No. 2. However, since water injection
commenced the voidage-replacement ratio {VRR) in NVSU No. 2 has
been 0.99. Though less than the target VRR of 1.10 - 1.15, water



injection has reduced the unit production decline to 8% /year, from a
pre-flood decline rate of 13% /year.

The original Clause 8(b) of Board Order No. PM 59 limited injection at
A10-30 to a VRR of 1.15. In calculating the VRR for the A10-30
injection pattern, the Board has used all the wells in the N/2 of Section
30 with appropriate tract factors, including a tract factor of 1.0 for the
A11-30 and 14-30 wells. Since waterflood start-up the VRR for the
A10-30 injection pattern has been 1.09, not 1.72 as suggested by
Ranchmen's (refer to Table 1).

The Board recognizes approval of this application will not solve the low
injectivity and injection distribution problenas in NVSU No. 2. However,
increased injection of approximately 3.0 m® /d at A10-30 wiill provide
additional pressure support to the 9-30 and 16-30 wells which are
common to the other patterns. Together these wells account for 26% of
the unit's voidage.

3. Premature Water Breakthrough and Potential Loss in Recovery at A11-30
and 14-30

As stated in the Board's letter of November 20, 1991, to date, the
performance of A11-30 and 14-30 has not been adversely effected by
injection at A10-30. Figure 1 which is a combined production plot for
both wells suggests that production may have benefitted from injection.

The Board in its letter of November 20, 1991 did not state that there will
be a loss in recovery at A11-30 and 14-30 as a result of premature
water breakthrough. Rather, the Board indicated this is a potential
concern. The Board, in approving Saskoil's application over Ranchmen's
objection, was satisfied that the provisions for a Board ordered unit
enlargement under The Mines Act, should negotiations fail, provides an
appropriate mechanism for resolving any equity issues related to this
matter.

If you have any questions in respect of this approval, please contact the
undersigned at (204) 945-1111.

Yours respectfully,
ORIGINAL SIGNED BY
H. CLARE MOSTER

H. Clare Moster
Deputy Chairman

cc: Mr. G. Yeryk
Pasqua Resources Ltd.



TABLE 1
VOIDAGE-REPLACEMENT A10-30 INJECTION PATTERN

Reservoir* Reservoir*
Voidage Replacement
Well Tract Factor {rm>~) {rm>~)
9-30 0.5 1462.2 --
15-30 1.0 546.8 -
16-30 0.33 584.1 -
A10-30 1.0 -- 5812.6
A11-30 1.0 2023.7 --
14-30 1.0 728.4 _——
5345.2 5812.6
A10-30 injection pattern voidage-replacement ratio = 1.09

Voidage and replacement calculated from December 1, 1989 to October
31, 1991

Boi = 1.045 rm3/m3
Bw = 1.0 rm3/m3
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January 10, 1992

Mr. Glen Yeryk
Pasqua Resources Ltd.
1777 Victoria Avenue
P.O. Box 1550
Regina, Saskatchewan
S4P 3C4

Dear Mr. Yeryk:

RE: North Virden Scallion Unit No. 2
Application to Amend Board Order No. PM 59

The Board has completed its review of the subject application and the
comments and concerns filed by Ranchmen's Resources Ltd. The Board hereby
approves Saskoil's application and Section 8 of Board Order No. PM 59 is
amended, effective January 1, 1992, as follows:

8. Unless otherwise provided by the Board in writing, the ratio of
water injected in the well, ICGR et al Virden WIW A10-30-11-26
(WPM) to reservoir withdrawals from the wells producing in the
N/2 of Section 30 in Township 11, Range 26 (WPM) shall not
exceed 1.b on a semi-annual basis. The following factors will be
applied to the wells' production to calculate reservoir withdrawals:
9-30 = 0.5, A11-30 = 1.0, 14-30 = 1.0, A15-30 = 1.0 and 16-
30 = 0.25.

ICG Resources Ltd. in its original pressure maintenance application (September,
1988} suggested that under certain circumstances Ranchmen's wells, A11-30
and 14-30-11-26 (WPM), would be considered for inclusion in North Virden
Scallion Unit No. 2 (NVSU No. 2). Ranchmen's, in its objection to the current
application, suggested that the pressure maintenance scheme in NVSU No. 2
be expanded to include all its wells in Section 30-11-26 (WPM). The Board
encourages both parties to continue negotiations to expand the unit. The
Petroleum Branch has indicated it is prepared to offer administrative and
technical assistance to both parties in this matter. |If negotiations are
unsuccessful, the Board has advised Ranchmen's that it has the option of
applying under Section 79 of The Mines Act for an order to enlarge the unit.

During 1991, the voidage-replacement ratio (VRR)} for NVSU No. 2 was only
0.79. The 4-32 injection pattern which contained approximately 45% of the
original oil-in-place {OOIP) in the unit, had a VRR of 0.42 in 1991. The Board,



like Saskoil, is concerned with the low injectivity and poor injection distribution
in NVSU No. 2.

ICG Resources Ltd. in its original pressure maintenance application predicted a
significant production response to the waterflood within 2 years of
commencement of injection and an increase in recovery from 7% to 27.3%
OOIP. To date this has not materialized. In light of the injectivity problems and
significant deviation from the predicted waterflood performance, the Board
requests Saskoil provide the following information by April 1, 1992,

1. A revised water injection schedule, production forecast and ultimate
recovery estimate for NVSU No. 2.

2. Comments on the technical and economic feasibility of converting
additional wells to injection as a means of optimizing waterflood
performance in NVSU No. 2.

3. An update on the progress of unit enlargement negotiations with
Ranchmen’s.

If you have any questions in respect of this matter, please contact L.R. (Bob)
Dubreuil, Director of Petroleum or John N. Fox, Chief Petroleum Engineer at
(204) 945-6573 and 945-6574, respectively.

Yours respectfully,

ORIGINAL SiGNED BY
H. CLARE MOSTER

H. Clare Moster
Deputy Chairman

cc: Mr. K.J. Majoram, P. Eng.
Ranchmen's Resources Ltd.

bce: Roland Massinon

File: NVSU No. 2 PM Application



December 20, 1991

L.R. DUBREUIL/JOHN FOX
RE: BOARD ORDER No. PM 59
Attached is Ranchmen’s fax which I agreed would be

considered by the Board if received on or before this date.

Please review Ranchmen’s arguments and advise the Board of
Branch’s comments and recommendations.

Thanks.

4

Attachment



RANCHMEN'S RESOURCES LTD.

December 20, 1991

Manitoba Energy and Mines

The Oil and Natural Gas Conservation Board
Room 309 - Legislative Building

Winnipeg, Manitoba

R3C 0V8

Attention: H. Clare Moster
Deputy Chairman

Dear Sir:

Re: Ranchmen's Concerns Regardin
Manitoba Qil and Natural Gas Conservation Board's Decision
Board Order No. PM 59

Ranchmen's Resources Ltd. hereby responds to the Board's proposed decision of 1991-11-20
concerning the Board Order No. PM 59. We apologize for being a few days late in getting our
response to you and appreciate the extension of the response date to 1991-12-20.

Ranchmen's offers the following comments in defense and elaboration of our previous concerns;

1. Unit Expansion

Ranchmen's feels that of all the existing wells in the pool should be used in the design of a
unified waterflood design that will supply adequate injectivity to provide the necessary pressure
support and sweeping of the reservoir to maximize hydrocarbon recovery. Trying to inject all of
the water in one or two central wells should be avoided; where as, converting other carefully
selected existing wells into water injectors will create a uniform sweeping between the wells,

The most porous and permeable zone in the two wells (A11-30 and 14-30) adjacent to the
injection well A10-30 are structurally situated down dip. Core analysis from these two wells
show vuggy and fracture porosity. For these reasons an increase in water volumes injected into
the A10-30 well will a have greater tendency to create finger channels and cause premature
water breakthrough.

[ [/ ]
TOTAL
N
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2. Water Flood Implementation and Injection Distribution

Ranchmen's finds it difficult to understand how the Board is satisfied with how Saskoil is
implementing the waterflood. It appears from our gathered information that Saskoil is injecting
75% of the water to support pressure in the southern half of the pool, while only 25% is being
used for the north half. Injecting all this water (both Ranchmen's and Saskoil volumes) into the
south part of the pool will not effectively support any pressure in the north half of the pool (VRR
on the north part of the pool is only 0.38). A water flood scheme should support the entire pool
in order to maximize pool recovery. Could you please comment on why the Board is satisfied
with the over-all performance of the waterflood on the entire pool especially in light of the poor
performance to date?

The existing voidage replacement ratio (VRR) immediately surrounding the A10-30 well is
already 1.72, which is above the typically over-injected VRR of 1.2 - 1.4 and is significantly
over the previously licensed allowable of 1.15 (please see the attached sketch). Ranchmen's also
has four wells compared to Saskoil's three in this vicinity, and are at much greater risk. Three of
the four Ranchmen's producers involved are down-dip to the Saskoil injector, and would very
likely be the ones to be effected by excess injectivity. Increasing the injection volumes in the
A10-30 well will increase slightly the VRR value, where as the conversion of one or two wells to
water injectors in the NE portion of the pool would help immensely the over-all pool VRR. In
doing so, the potential risk to Ranchmen's production in the SW portion of the pool will be
reduced.

It must be pointed out that the 8-30 well's injection volumes are higher than A10-30, but this is
contributed to the well being fracture stimulated down into the underlying aquifer. The well was
a good oil producer with some fracture porosity shown on the core. When it was stimulated the
fracture created opened up into the aquifer and immediately produced 100% water. This well
creates pressure support in the aquifer, but has no risk of effecting offsetting wells.

In one paragraph the Board considers... “the limited injectivity in NVSU No. 2 to be the greatest
impediment to the success of the waterflood” and in the next paragraph you... "do not see the
distribution of the injection as an issue.” Both these statements are of the utmost importance and
interrelated wherein one coincides with the other. Please explain how the incremental increase
in injection volumes in one well can be the real concern?

If the two injector in the east part of the unit cannot support the production voidage the
producing wells immediately offsetting, how does Saskoil and the Board expect pressure support
from water injected into A10-30, especially when it is so far removed from the producers in
question.



3. Premature Water Breakthrough and Loss in Recovery at A11-30 and 14-30 Wells.

Ranchmen's is pleased to see you agree there will be a loss in recoverable reserves resulting from
premature water breakthrough attributed to implementation of the water flood scheme by the
North Virden Scallion Unit No, 2. As stated in your comments, expected lost production may be
in the 1000 m° range; however, based on the success other operators have had in the area with
Versine stimulation treatments these estimates may be low by a factor of 2 or 3. This will result
in lost revenues to Ranchmen's and the freehold mineral owners in excess of $150,000 to
$500,000, based on this months oil price.

It appears the performance of the waterflood has not met expectations envisioned by 1CG in their
initial waterflood application. Factors such as reduced injectivity and plan of implementation
must be considered when determining a new value for incremental waterflood oil recovery. A
re-evaluation should be performed to determine the true expectations of waterflooding this tight
reservoir based on reduced water injectivity and recent production increases due to the Versine
stimulation treatments.

In conclusion, Ranchmen's finds the position the Board has taken very disturbing in supporting
inequalities in an equity issue. The Board's stance should be without bias to ensure an equitable
resolution wherein both parties benefit. Ranchmen's vigorously opposes the proposed changes to
the Board Order No. PM 59 at this time due to the inequalities shown between the two operating
companies.

Ranchmen's is looking forward to your response and we trust our points will be considered. If
you have any questions or require additional information please contact me at (403) 267-9452.

Yours very truly,
RANCHMEN'S RESOURCES LTD.

Vi

K.J. Marjoram, P. Eng.
Operations Engineer

KIM:yp
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WELL

-3¢
15-30
i6-3¢
ALL-1¢
14-30

PRE-UNIT OIL PRE-UNIT HTR OIL PROD WTR PROD TRACT  A10-30 INJ
91-10-31 91-10-31 FACTOR  PATTERN VOIDAGE

PRODUCTION

4240. 6
1148.7
4696.1
1331.7
1299.7

PRODUCTION

4997.8
1017
1895.8
a2
B1B.E

AL0-30 INJECTION =5B12.6

VRR=

1. 0874223956

Si66.9
13146.9
2800, 6
1996.9

1616

§960.5

1388
5117
4280.7
1216.5

0.5 1462.206

[ 546.749

0,33 584.1738

{2023.734

[ 728.4335
5345,277 TOTAL VOIDAGE



N.V.S. UNIT #01 (Cont.) LODGEPOLE A POOL

05 59A VIRDEN FIELD
OfL. Cum. Prod. OCT. 1991 Cum.
WATER Dec. 31/90 Daily Y.T.D. Total
m3 Jan.  Feb.  Mar. Apr.  May June July Aug. Sepp Qo Nov. Dec. md® m? m?
CHEVRON CANADA RESOQURCES LIMITED (Cont.)
16-05-12-26 104883 59 5.3 5.9 56 5.9 5.8 6.0 12 270 274 0.88 1020 10 590.3
22149.6 78.7 74.0 81.8 80.5 84.3 734 76.2 261 4802 5117 15669 237165
PREVIOUS 775 144.7 7751447
PRODUCERS 840827.1 840827.1
NVS. 92387499 9549.2 9896.4 9756.7 10141.5 10095.4 63392379
UNIT #01 16731 798.7 851279 89594.8 803929 80101.8 872496 17601 579.9
TOTALOIL 10517.3 104743 10:004.6 10211.1 98415 100 488.0
TOTATWATFR 94453.9 918180 91254.2 893979 80390.2 869 781.2

472 Vemed 213,41 25
s 4435 1913
KB, £ 1993, VEE - 4ean
1.0

N.V.S. UNIT #02 ( Effective August 1, 1989 )
ICG RESQURCES LTD.

06-29-11-26 26311 393 354 427 405 421 404 413 408 374 335 8 3934 30245
Prew. 8526 281 238 239 230 244 234 242 BT 06 193 2364  1089.0
11-29-11-26 47041 666 572 610 607 631 SO0 590 583  S52 479 155 S88.1 52922
Prow. 11245 374 369 389 375 366 343 361 355 350 289 e 3571 14816
13-29-11-26 35052 333 209 336 289 301 289 295 292 276 239 s6 07T 2949 38001
Prow. 14990 312 264 299 288 304 292 303 296 291 241 2890 17880
14-29-11-26 62454 846 708 793 753 842 809 826 816 749 1197 ¢ & 386 8339 70793
Prew. 72398 1435 1243 1407 1353 1340 1287 1331 1302 1242 1976 1391.6 86314
09-30-11-26 46412 545 544 SBO 550 S41 520 531 S2S 454 407 131 5197 | 5160.9
57856 1186 1111 1198 1209 1248 1199 1241 1213 1156 988 11749 ' 69605
15-30-11-26 12539 6.1 54 92 87 60 58 59 58 53 48 015 6.0 13169
11926 156 185 209 201 213 205 212 207 197 169 1954 13830
16-30-11-26 52338 348 599 671 608 631 607 90 583 552 479 . 33155 566.8 \ 5800.6
21240 240 397 419 403 426 409 424 414 408 337 3877 | 25117
01-31-11-26 55323 €96 626 T2 695 692 664 618 611 614 551 L. 178 6619 61942
11470 187 159 181 144 183 175 182 178 169 145 1703 13173
03-32-11-26 27648 272 245 244 232 241 1 16 233 214 192 |2 062 2340 29988
68017 1154 926 1047 978 1035 965 999 976 931 795 980.6 77823
05 -32-11-26 30378 333 299 336 318 322 318 324 21 304 263 |.o 085 3138 33516
10701 218 185 209 20 207 205 212 207 204 169 2007 12718
06 -32-11-26 17ns 9l 54 61 s8 60 58 59 S8 53 48 L@ 015 600 12318
14173 250 212 209 201 213 205 212 207 197 169 AL 2075 16248
NG B AL
PREVIOUS 8766.1 8766.1
PRODUCERS 45056 oy AS27 5 eMS T 5592 . 45056
VS, 394873 7333 3602 3549 3548 L ACAEE 3 54017.0
UNIT 2 34750.8 528.9 5583 S51.9 ss92 O Ky 10B2E S Ow 403520
TOTALOIL 458.4 488.2 4742 460.1 4195 _ 4529.5
TOITAT WATER 579.3 580.6 5779 571.9 5371 ansecaiesd B8Y67.2 55030
N d
. LT % [y ."’ﬁ
AMOCO CANADA PETROLEUM COMPANY LTD. U \2 L _— ‘, '
04-29-11-26 219618 393 357 389 373 392 374 387 370 381 3we (w2l 125 3802 223420
Prew. 147608 791 703 786 761 190 154 790 784 824 816 7799 15540.7
05-29-11-26 124931 319 290 317 303 318 300 315 165 293 312 101 2932 127863
Prew 155869 1345 1203 1337 1206 1353 129.0 1351 806 1336 1384 12792 16866.1
344340 Yyl 576 574 73 w3 351283
303477 190.6 205.7 204.5 168.0 220.0 32406.8
TOTALOIL 7.2 70.6 71.0 702 61.4 673.4
TOTAI WATER 213.6 2123 214.3 214.1 216.0 2059.1
CENTOBA QILS LTD.
15-03-11-26 1278 32 87 8.1 78 92 89 86 101 133 134 043 913 219.1
12471 590 730 825 235 910 370 675 800 1075 1080 72090 19761
16-03-11-26 22523 401 566 443 427  SIL1 556 420 529 531 480 155 4864 27387
196173 3760 4655 4255 3785 4T7.0 4780 4345 4155 4160 3525 42190 238363

76



LODGEPOLE A POOL

05 59A VIRDEN FIELD
OIL Cum. Prod. OCT. 1951 Cum.
WATER Dec. 31/90 Daily Y.T.D. Total
m? Jan,  Feb.  Mar Apr.  May June July Aug  Sep. Oc. Nov. Dec. _m?P _md m3
KIWI RESOURCES LTD. (Cont.)
707502 248.1 205.7 239.6 2525 249.2 732915
. 1496 087.7 80136 72109 10617.9 11038.8 10355.6 1590832.1
TOTALOIL 300.0 246.5 274.5 2571 268.1 25413
TOTaAI WATER 8783.1 7830.6 9190.7 10762.3 10940.9 94744.4
RANCHMEN'S RESOURCES LTD.
14-19-11-26 16 650.7 27.6 278 30.7 29.4 30.8 13 30.1 293 9.4 29.5 295 2923 16943.0
434251 1573 1672 1725 1709 1818 1723 1847 1763 1736 1734 1730.0 45155.1
14-20-11-26 25048.7 304 26.2 257 28.0 29.8 278 29.7 270 215 29.0 094 2851 253338
50152 226 19.9 224 225 24.0 232 24.0 23.0 23.1 240 228.7 52439
03 -29-11-26 13661.0 20.4 17.3 19.8 18.4 19.6 18.0 19.4 17.9 179 19.2 062 1879 13 848.9
Prow 39779 203 19.1 20.7 21.4 224 214 224 211 21.6 22.1 212.5 4190.4
01 -30-11-26 344207 60.4 55.2 59.9 573 602 57.0 59.1 56.9 571 58.0 1.87 5811 35001.8
9915.5 65.3 59.5 61.3 60.7 54.6 67.6 65.8 62.9 61.9 61.9 631.5 10 547.0
02 -30-11-26 332297 41.1 376 40.7 38.8 38.4 38,7 39.8 38.8 38.7 39.2 126 3918 336215
16288.1 74.1 67.3 68.4 68.1 63.3 7.3 74.8 71.4 69.8 69.1 708.6 16996.7
03-30-11-26 207025 347 27 35.6 339 35.8 32.0 35.1 33.5 34.0 341 110 3414 210439
15303.7 55.6 54.0 556 55.0 588 55.6 59.4 56.7 557 55.8 562.2 15865.9
06-30-11-26 145378 325 30.4 33.2 320 336 30.4 332 322 32.0 322 1.04 3217 14 859.5
408458 1775 1727 1782 1766 1876 1783 1909 1823 1797 1794 1803.2 42649.0
07-30-11-26 8609.5 16.4 14.7 15.9 15.1 159 149 15.3 14.9 149 15.4 050 1534 87629
54719 19.2 17.6 18.0 18.0 19.3 20.1 19.6 18.5 181 18.2 186.6 36645
11-30-11-26 1805.6 19.6 177 19.5 18.9 19.5 18.9 19.5 19.5 18.7 19.5 063 1913 1996.9
35%08 74.8 65.0 69.1 66.9 69.1 67.5 £9.1 726 66.7 69.1 689.9 4280.7
14 -30-11-26 1489.3 131 10.7 13.0 126 132 12.6 13.0 12.9 126 13.0 042 1267 1616.0
1048.3 16.2 16.7 20.6 15.6 16.3 164 162 18.5 15.6 16.1 168.2 12165
170 155.5 2703 284.4 278.0 2829 289.1 173028.2
144 888.3 659.0 675.7 699.7 703.3 689.1 151809.7
TOTALOIL 296.2 298.0 296.8 294.2 282.8 28727
TOTAT WATER 682.9 686.8 7122 726.9 685.8 6921.4
SHANNON OILS LIMITED
11-18-11-26 44735 7.0 5.4 1.4 — — 12.0 18.3 12.7 11.0 11.0 035 78.8 45523
1368487 2423 2240 40.0 - — 330 8000 9500 851.0 8960 43393 141 188.0
12-18-11-26 1897.5 _ — — —_ — — — w— — — — 18975
186855 — — — —_ — —-— - — — —_ — [8685.5
02-13-11-27 34 8404 46.1 388 0.5 —_ — 315 56.0 48.0 41.0 40.4 1.30 3083 351487
1031242 461.0 4120 6.0 — — 1600 4650 5106 4500 4650 29296 1060538
41211.4 442 — 49.5 60.7 514 41 598.5
258 658.4 636.0 — 496.0 1460.6 1361.0 2659273
TOTALOIL 53.1 1.9 - 143 52.0 387.1
TOTAl WATER 7033 46.0 — 1265.0 13010 72689
TUNDRA OIL AND GAS LTD.
15-26-11-26 104271 43.2 280 51.2 348 17.1 346 33.7 517 319 425 1.47 3747 1068013
222326 1066 1048 99.4 854 409 1117 118.0 112.8 148.0 118.7 1046.3 232789
UPTON RESQURCES INC.
01-20-11-26 250843 15.5 15.6 17.0 10.1 17.3 17.7 18.0 19.4 209 155 0.50 167.0 252513
1400497 481.8 4373 5003 3113 5010 4666 4701 4211 3385 3635 42915 1443412

9



WATER INJECTION/SALT WATER DISPOSAL
NLV.S. UNIT #01 (Cont.)

LODGEPOLE A POOL

05 59A VIRDEN FIELD
Cum. Dis./Inj. 1991 Cum.
Dec. 31/90 YT.D Total
m? Jan.  Feb. Mar Apr.  May June July Aug Sep. Oct. Nov.  Dec m3 m3
CHEVRON CANADA RESQURCES LIMITED (Cont.)
08-33-11-26 164228.5 12292 20930 9240 973.0 9428 9768 11151 1159.7 10055 13347 117538 1759823
14-33-11-26 3204096 11585 1006.8 1121.7 11821 12123 11702 6792 15286 12170 12778 115542 3319638
16-33-11-26 977507 3321 3833 4565 3861 4915 4561 3892 4501 3872 5739 43060 302056.7
06-34-11-26 2616325 7164  B266  947.0 991.0 9027 7787 5563 5947 2373 8295 73802 2690127
04 -03-12-26 3280158 20084 17174 19144 19041 20186 19340 19722 17847 18858 2097.0 192366 13472524
02 04-12-26 1753436 1684 1542 1708 2120 1968 2296 1594 1620 1292 5521 21345 1774781
04 04-12-26 240180.0 1123.1 11816 11479 7645 9150 8129 5741 7832 7713 9350 9008.6 2491886
06 -04-12-26 1476244 8604 7391 8422 8382 8750 8004 7R9.6 6B8T T47.0 7665 79471 1555715
10 041226 358821.6 21525 1863.1 20914 20571 21368 18756 18937 15762 20648 22047 199159 3787375
12-04-12-26 3511567 10843 7227 8507 822 7905 8389 26563 5872 6532 9326 99186 3610753
NVS. 225411247 857238 90181.8 806480 80476.2 873693 23412886.2
TTNAT #01 TOTAL 94942.9 92234.1 90660.1 89074.1 80451.2 871761.5
N.V.S. UNIT #02 ( Effective August 1, 1989 )
ICG RESQURCES LTD.
12-29-11-26 5500.1 5388 4113 4437 3918 3959 3501 3129 2611 221.8 1908 35182 90183
Prw,
10-30-11-26 31367 2205 1896 2181 2151 2995 2977 3072 3122 3020 3140 26759 58126
04-32-11-26 21265 1447 2092 2203 1990 2061 1939 1977 1891 2089 1992 1973.1 4099.6
N.VS. 10763.3 820.1 805.9 841.7 7624 704.0 18930.3
1INIT #M TOTAL 904.0 8821 901.5 817.8 1217 8167.2
CHEVRON CANADA RESOURCES LIMITED
06-16-11-26 24039457 108029 B8067.5 8924.4 76863 760077 78357 120276 118716 B671.6 11208.6 946969 24986426
ESSO RESOURCES CANADA
07-19-11-26 1027930.9 38849 39993 45149 44795 3820.0 35880 36478 3593.1 35647 3649.8 38742.0 10666729
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November 18, 1991

The 0il and Natural Gas John N. Fox
Conservation Board Chief Petroleum Engineer
— Tan Haugh, Chalrman Petroleum Branch

- H. Clare Moster, Deputy Chairman
— Wm. McDonald, Member

RE: North Virden Scallion Unit No. 2
Application to Amend Board Order No. FM 59

Saskatchewan 0il and Gas Corporation (Saskoil), the operator of HNerth
Virden Scallion Unit No. 2 (NVSU No. 2) has made application to amend
Section 8 of Board Order No. PM 59 covering pressure maintenance operations
in the wunit. Ranchmen's, the operator of wells adjacent to NVSU NO. 2
objected to the application,.

Recommendations

It is recommended that the Board advise Ranchmen's that it is prepared to
approve the application. The proposed Board 1letter to Ranchmen's
(attached) addresses the concerns raised in their objection, 1lists the
reasons for the Board's decision and requests Ranchmen's provide the Board
with its comments, additional questions or concerns by December 16, 1991.

The letter also advises Ranchmen's that in the event continued unit
enlargement negotiations fail, the company can apply to the Board under
Section 79 of The Mines Act for an order to enlarge the unit,

Discussion

Ranchmen's objected to ICG Resources' (now Saskoil) application to conduct
a waterflood in NVSU No. 2 (September, 1988). Ranchmen's was concerned
that injection at Al0-30 may have an adverse effect on its wells at Al1-30
and 14-30-11-26 (Figure 1).

Discussions at that time between ICG, Ranchmen's and the Branch resulted in
the inclusion of injection restrictions for Al0-30 in Section 8 of Board
Order No. PM 59.

Clause 8(a) limited injection at A10-30 to less than 1/3 of the total unit
injection on a quarterly basis, Clause g(b) limited the
voidage-replacement (VRR) ratio for the Al10-30 injection pattern to 1.15 or
less on a quarterly basis., Clause 8(c) required Saskoil and Ranchmen's
submit a joint report on the feasibility of unit expansion, 6 months after
injection commenced in KVSU No. 2. The deadline for the Jjoint report was
extended from August, 1990 to May 1, 1991 by the Board at the request of
both companies.



Instead of submitting a jeoint feasibility study May 1, 1991, Saskoil
submitted a waterflood progress report and an application requesting Clause
8(a) be removed and Clause 8(b) be Increased to a VRR of 1.5. Ranchmen's
objected to the application with the fellowing concerns:

(1) NVSU No. 2 should be expanded to include all Ranchmen's wells in
Section 30-11-26; and

(2) Injection restrictions for A10-30 should continue

(a) untill evidence of successful implementation of the
waterflood is available,

(b) to ensure injection 1s evenly distributed within NVSU No. 2
and the 5/2 of Section 30, and

{(c) to prevent premature water breakthrough and loss in
recovery at Al1-30 and 14-30.

At 1issue here is Saskoil's desire to accelerate waterflood response in NVSU
No. 2 and recover its investment in the waterflood and Ranchmen's desire to
protect itself against possible financial loss. The Branch in its review
of the subject application will review the validity of each parties
concerns and the options available to the parties.

NVSU No. 2 Waterflood Performance

Water injection in NVSU No. 2 commenced in December, 1989 at A10-30-11-26§
and in February, 1990 at 12-29-11-26 and 4-32-11-26. Cumulative injection
to July 31, 1991 totalled 16 736.4 m3, resulting in a VRR of 0.99 since
waterflood start-up and & cumulative VRR of 0.18. Pattern VRR's are shown
in Table 1.

Saskoil has complied with Clause 8(a). Injection into Al0-30 as of July
31, 1991 totalled 29.2% of the cumulative unit injection. Clause 8(b) is
difficult to interpret:

"8(b) The ratio of water injection to reservoir withdrawals in the
nine spot injection pattern surrounding the Al0-30 well shall not
exceed 1.15 on a quarterly basis,".

A nine-spot injection pattern surrounding Al0-30 would include Ranchmen's
disposal well at 8-30 (Figure 1). Daily injection at 8-30 is 1.6 times
A10-30, 15.6 m3/d compared to 9.9 m3/d. If one quarter of this volume
is attributed to the Al0-30 pattern (corner well), the injection volume is
still equivalent to 60% of reservoir withdrawals for the nine spot
injection pattern. This effectively reduces injection at Al0-30 to 55% of
reservolr withdrawals to meet the requirements of GClause 8(b). I don't
believe this is what was intended under Clause 8(b). Saskoil has included
production from 9-30, Al5-30 and 16-30 in NVSU No. 2 with appropriate tract
factors and production from Ranchmen's wells, Al11-30 and 14-30 to determine
reservoir withdrawals for compliance under Clause 8(b). The Branch agrees
with Saskoil's interpretation of Clause 8&(b). The VRR for the Al0-30



injection pattern since waterflooding commenced 1in accordance with the
proposed interpretation of Clause 8(b) is 1.06, less than the maximum of
1.15.

The production history of NVSU Ne. 2 is shown in Figure 2. To July 31,
1991 the only response to water injection appears to be a lessening of both
the production decline and the trend of increasing WOR. The dramatic jump
in production in September, 1990 was a result of successful versene
treatments on the producing wells. It would be premature at this time to
attempt to predict incremental recovery resulting from waterflooding.

Saskoil is concerned injection restrictions in Section 8 of Board Order No.
PM 59 are unnecessarily delaying waterflood response, The 4-32 well has
low injectivity. During 1991, the average injectivity has been 6.5 m3/d,
only 42% of reservoir withdrawals. Saskoil's injection target for the 4-32
well 1s 24 m3/d (VRR = 1.5). The 12-29 well cannot make up for the
shortfall in injection at 4-32. The injectivity at 12-29 is only 10.1
m3/d (July, 1991) or 73% of its pattern voidage. Because of the low
injectivity of 4-32, application of Clause 8(a); limiting injection into
Al10-30 to less than 1/3 of the total unit injection, unreasonably restricts
injection at Al0-30. It is recommended that this clause be deleted and
injection limitations established using only a maximum VRR as in Clause
8(b).

Saskoil has requested the VRR limitatijons In Clause B(b) be increased to
1.5, effectively increasing injection at Al0-30 from a maximum of 9.8 to
12.8 m3/4.

Ranchmen's is concerned that increased injection at A10-30 will result in
premature water breakthrough and loss in recovery at its downdip All1-30 and
14-30 wells. The combined production history of All-30 and 14-30 is shown
in Figure 3. Combined the wells produce slightly more than 1.0 m3/d.
Since injection commenced at Al0-30 in December, 1989 combined production
from the two wells has increased slightly. The increase may or may not be
related to injection at Al10-30.

The Eranch 18 of the opinion that injection at Al0-30 will eventually
effect production at Al11-30 and 14-30 and increased injection will
accelerate the response. Experience also indicates that for waterfloods to
be successful, water injection volumes must exceed reservolr withdrawals.
In Lodgepole waterfloods in the Virden Field VRR's are typically 1.2 -
1.4, Injection above a VRR of 1.0 1s recommended as 1t accelerates
fill-up, enhances volumetric sweep efficlency and counteracts limited out
of zone injection.

The Branch offers no opinion on whether a modest increase in injection at
Al10-30 will have a positive or negative effect on ultimate recovery at
Al11-30 and 14-30. However, the downside loss in recovery from the wells if
premature water breakthrough occurs will be less than 1000 m3. By
comparison, ICG in its original waterflood application predicted
incremental waterflood recovery for NVSU No. 2 of 183 x 103m3. Reduced
injection volumes and delayed waterflood response may adversely effect
ultimate recovery in NVS5U No. 2.



The Branch suggests the benefits of accelerating waterflood response in
NVSU No. 2 outweigh the possibility of lost recovery at All1-30 and 14-30.
Therefore, it 1is recommended that Clauses 8(a) and {(c) be deleted and
Section 8 be revigsed as follows:

8. Unless otherwise provided by the Board in writing, the ratio of
water injected in the well, ICGR et al Virden WIW Al10-30-11-26
(WPM) to reservolr withdrawals from the wells producing in the
N/2 of Section 30 in Township 11, Range 26 (WPM) shall not
exceed 1,5 on a semi-annual basis. The following factors shall
be appllied to the wells' production to calculate reservoir
withdrawals; 9-30 - 0.5, Al11-30 - 1.0, 14-30 - 1.0, 15-30 - 1.0
and 16-30 - 0.25.

The revised restrictions allow Injection inte Al0-30 to be increased from
9.8 m3/d to 12.8 m3/d.

Ranchmen's Objection

In its objection Ranchmen's was concerned with unit expansion, waterflood
implementation, injection distribution and loss in ultimate recovery of
All-30 and 14-30 (previously discussed).

Unit Expansion

Ranchmen's position that NVSU No. 2 should be expanded to include all its
wells in Section 30-11-26 is questionable. ICG in its original application
indicated wells south of NVSU No. 2 were excluded due to thelr advanced
stage of depletion. Ranchmen's wells in the S8/2 of Section 30 were drilled
in 1966-69, Current recovery for the wells averages 29% OOIP compared to a
current recovery of 5% O0O0IP for wells in NVSU Ne. 2. In addition, ICG
postulated the structural low between the N/2 and 5/2 of Section 30 (Figure
4) may effectively separate NVSU No. 2 from Ranchmen's wells in the 5/2 of
Section 30. In addition, Ranchmen's has been essentially operating a
pressure maintenance scheme in the S/2 of Section 30 using the 8-30-11-26
disposal well (refer to following diascussion), The Branch is of the
opinion that unit enlargement to include wells in the §/2 of Section 30 is
unnecessary and unwarranted.

ICG in its original pressure maintenance application indicated Ranchmen's
wells at A11-30 and 14-30 were of questionable value to RV3SU No. 2 because
of their low productivity and high WOR. ICG also stated that if a positive
response to the waterflood was observed at Al1-30 and 14-30, the wells
should be considered for inclusion in NVSU No. 2 after one year.

The Branch suggests Ranchmen's be reminded that 1f further attempts to
negotiate a unit enlargement to include All-30 and 14-30 in NVSU No. 2
fail, the company may apply to the Board under Section 79 of The Mines Act
for an order to enlarge the unit.

Waterflood Implementation and Injectjion Distribution

The Branch is satisfied with Saskoil's implementation of the waterflood in
NVSU No. 2. What concerns the Branch and Saskoil is the 1limited



injectivity of wells in the unit. A problem that will be partially
corrected by increasing injection volumes in A10-30.

The Branch finds it odd that Ranchmen's 1is concerned with injection
distribution. Since 1973 when 8-30-11-26 was converted to water disposal,
a total of 129.8 x 103m3 water (7.8 times the cumulative injection in
NVSU No. 2) has been injected into the Virden Lodgepole A Pool, a volume
equivalent to 62% of cumulative reservoir withdrawals in the S/2 of Section
30.

The 8-30 disposal well 1s completed In the same 2zone, downdip of offset
producers in the 8/2 of Section 30. A review of the production history of
Ranchmen's wells in the S/2 of Section 30 shows disposal at 8-30 has
resulted in a decrease in the decline rate from 10% /year (1969-74) to 5%
/year (1974-91). Figure 5 shows the production history of wells in the S/2
of Section 30 from 1979-91. A similar response as that ohserved in NVSU
No. 2 to date.

Current recoveries for wells in the 8/2 of Sectlon 30 are estimated to
average 29% OOIP (based on a 16 ha drainage area). The ultimate recovery
from the $/2 of Section 30 is predicted to be 36% 00IP. Both the current
and ultimate recovery estimates are similar to recovery estimates for
existing waterflood projects in the Virden Field.

The Branch 1is satisfied that the proposed injection distribution in NVSU

No. 2 and disposal at 8-30 will continue to have a beneficial effect on
production from NVSU No. 2 and Ranchmen's wells in Section 30.

 ORIGINAL SIGNED BY
JOHN M, FOX

John N. Fox

Approved:

L.R. Dubreuil, Director



TABLE 1

NVSU NO. 2 PATTERN VRR'S

VRR
DAILY SINCE
INJECTION INJECTION VRR TARGET TARGET WATERFLOOD CUMULATIVE
PATTERN (91-07) (91-07) INJECTION VRR START-UP VRR
12-29 10.9 0.73 17 1.2 1.25 0.25
Al10-30% 9.9 1.13 12.8 1.5 1.06 0.19
4-32 6.4 0.42 24 1.5 0.44 0.08
TOTAL 0.87% 0.l6%

* Includes voidage from A11-30 and 14-30.
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Manitoba <3

The Oil and Natural Gas Room 309

Conservation Board Legislative Butlding
winnipeg, Manitoba. CANADA
R3C ova

(204} 945-3130

November 20, 1991

Mr. K.J, Marjoram, P, Eng.
Operations Engineer

Ranchmen's Resources Ltd.

Suite 1000, 333-11th Avenue S.W.
Calgary, Alberta

T2R 1L9

Dear Mr. Marjoram:

RE: North Virden Scallion Unit No. 2
Application to Amend Board Order No, PM 59

The Board has completed its preliminary review of Saskoil's application to
amend Section 8 of Board Order No. PM 59 and Ranchmen's objection to the
application. This letter ig to advise you that the Board 1is prepared to
amend Section 8 of Board Order No. PM 59, as follows:

8. Unless otherwise provided by the Board in writing, the ratioc of
water injected in the well, ICGR et al Virden WIW Al0-30-11-26
(WPM) to reservoir withdrawals from the wells producing in the
N/2 of Section 30 in Township 11, Range 26 {(WPM) shall not
exceed 1.5 on a semi-annual basis. The following factors will
be applied to the wells’ production to calculate reservoir
withdrawals: 9-30 = 0.5, All-30 = 1.0, 14-30 = 1.0, Al5-30 = 1.0
and 16-30 = 0.25.

The revised injection restrictions will allow current maximum injection at
A10-30 to be increased from approximately 9.8 m3/d to 12.8 m3/d.

Ranchmen's, in its objection to the application, expressed the following
concerns:

(1) North Virden Scallion Unit No. 2 (NVSU No. 2) should be expanded
to include all the wells in Section 20-11-26 (WPM); and

(2) Injection restrictions for A10-30 should continue

(a) until evidence of successful implementation of the
waterflood 1s avallable,



(b) to ensure injection is evenly distributed within NVSU No. 2
and Section 30, and

(¢) to prevent premature water breakthrough and less in
recovery at All-30 and 14-30.

The Board offers the fellowing comments with respect to the concerns raised
by Ranchmen's:

1. Unit Expansion

Enlargement of NVSU No. 2 to include the S/2 of Section 30 does not

appear as much at issue as enlargement of the Unit to include the
Al11-30 and 14-30 wells.

It appears to the Board that disposal at 8-30-11-26 has been effectlive
in providing pressure support in the S/2 of Section 30 and that a

structural low may separate NVSU No. 2 from the wells in the §/2 of
Section 30.

ICG Resources 1in its original pressure maintenance application
(September, 1988) suggested under certain circumstances the All-30 and
14-30 wells would be considered for inclusion in the unit. The Board
encourages continuation of negotiations for wunit enlargement to
include these wells. If Ranchmen's is not satisfied with the progress
of unit negotiations, an application may be filed with the Board under
Section 79 of The Mines Act for an order to enlarge the unit.

2. Waterflood Implementation and Injection Distribution

The Board is satisfied with Saskoil's implementation of the waterflood
in NVSU No. 2. What concerns the Board and Saskoil is the limited
injectivity of wells in the unit. In successful waterfloods in the
Lodgepole Formation in the Virden Field, water is typically
over-injected at a voidage-replacement ratio (VRR) between 1.2 - 1.4.
Injection at a VRR in excess of 1.0 accelerates fill-up, enhances
volumetric sweep efficiency and counteracts limited out of zone
injection,

The Board considers the limited Injectivity in NVSU Ne. 2 to be the
greatest impediment to the success of the waterflood. Increased
injection at Al0-30 will assist in alleviating this problem.

The Board does not see the distribution of injection within NVSU No. 2
as an issue but considers the maximum injection volume permitted for
the A10-30 well to be the real concern.

3. Premature Water Breakthrough and Loss in Recovery at Al11-30 and 14-30

The Board has reviewed the performance of the Al1-30 and 14-30 wells.
Combined the wells produce slightly more than 1.0 m3/d. Since
injection commenced at Al10-30 in December, 1989, production from the
two wells has increased slightly. The Board is not in a position to
determine if the increase 1is related to injection at Al10-30.



Assuming an economic limit of 0.2 m3/d/we11, the Board estimates the
potential loss in recoverable reserves resulting from premature water
breakthrough at Al1-30 and 14-30 will be less than 1 000 m3. 1In
comparison, ICG in its original waterflood application predicted
incremental waterflood recovery for RVSU No, 2 of 183 x 103m3.

The Board in conducting its review of the application has attempted to
balance Saskoil's desire to accelerate and enhance waterflood response in
NVSU No. 2 to recover its waterflood investment and Ranchmen's desire to
" protect itself against financial loss. The Beard in reaching its current
conclusion to ease the injection restrictions at Al0-30 has also taken into
account the remedy available to Ranchmen's under Section 79 of The Mines
Act, The Board is prepared to entertain further comments, questions and
concerns from Ranchmen's on this matter before December 16, 1991 before
making its final decision.

Yours respectfully,

H. Clare Moster
Deputy Chairman

ce: Mr. Robert Kehring, P. Eng.
Saskatchewan 0il and Gas Corporation



Ranchmen’s Resources Ltd.

SUITE 1000 I TELEPHONE (403} 267-9400
333 Eleventh Avenue 5.W. J/“~1 Wi ““\“‘_ 10th Floor Fax (403} 267-9455
CALGARY, Alberta T2R 1L9 "~ 9th Floor Fax (403) 267-9444

June 17, 1991

Manitoba Energy and Mines .
The Oil and Natural Gas Conservation Board
Room 309 - Legislative Building

Winnipeg, Manitoba

R3C0OV8

Attention: Mr. John N. Fox
Chief Petroleum Engineer

Dear Sir:

Re: Ranchmen's Concerns With Saskoil's Application
Board Order No. PM 59

Ranchmen's Resources Ltd. hereby responds to Saskoil's Application Letter of May 1,
1991, concerning the Board Order No. PM 59. As per the initial Board Order request
Ranchmen's and Saskoil met on 1991-01-18 to discuss the submittance of a detailed joint
report and the expansion of the Unit. Ranchmen's stated at that time and still do feel that
expansion of the unit to include all our wells in Section 30 (1-30, 2-30, 3-30, 6-30, 7-30
8-30 SWD, 11-30 and 14-30) would benefit everyone by working together on the
waterflood of the Virden Lodgepool "A" Pool to maximize hydrocarbon recovery.

Ranchmen's is still in strong disagreement of removing or changing any of the water
injection restrictions in Clauses 8(a) and 8(b). Voidage replacement calculations for the
pool show water injection replacement is very uneven through out the pool. Voidage
Replacement Ratios (VRR's) including Ranchmen's wells for the south portion of the pool
are as high as 2.16 while the ratio for the north-east section of the pool is as low as 0.40.
Ranchmen's has not seen results of any subsurface pressure surveys recommended in
Clause 3 of the Board Order PM 59 justifying the excessive water injection volumes in the
south end of the pool. The initial Board Order PM 59 should remain as written until
satisfactory evidence is obtained showing a successful implementation of the waterflood
pressure maintenance scheme.

Ranchmen's does not consider having no early breakthrough of water reason to increase
injection volumes in the south half of the pool, as once breakthrough is obtained well life
is reduced substantially, The injection restrictions should be maintained in order that total
pool injections are more evenly distributed as injection ratios in the north end of the pool
should be increased.



Ranchmen's is locking forward to working with the Manitoba Qil and Natural Gas
Conservation Board and Saskoil in maximizing the effectiveness of the waterflood
program. If you have any questions, require additional information or would like to set a
meeting please contact me at 403-267-9452.

Yours very truly,
RANCHMEN'S RESOURCES LTD.

/ 74/
%
K.J. Marjoram, P. Eng.
Operations Engineer

KIM:yp

cc:  Saskoil
1777 Victoria Avenue
P.O. Box 1550
Regina, Saskatchewan
S4P 3C4
Fax (306) 781-8364
Attention: Mr, Robert Kehrig



M:.aitoba D))
Date . May 22, 1991 Memor al‘ldum

To . The 0il and Natural Gas From . John N. Fox

- Conservation Board Chief Petroleum Engineer
"~ TIan Haugh, Chairman ~ Petroleum Branch

"~ H. Clare Moster, Deputy Chairman '
"= Wm. McDonald, Member

Telephone
Subject

Re: North Virden Scallion Unit No. 2
Application to Amend Board Order No. PM 59

Saskatchewan 01l and Gas Corporation, the operator of North Virden
Scallion Unit No. 2 (NVSU No. 2) has made application to amend Clauses
8(a) and 8(b) of Board Order No. PM 59. The application and a waterflood
progress report were submitted by Saskoil in lieu of a detailed joint
report by Saskoil and Ranchmen's on the feasibility and desirability of
expanding the unit area as required by Clause 8(c) of the Order. Figure
1 shows the unit area and Ranchmen's lands.

First | Fold

Recommendation

It is recommended that Ranchmen's be requested by the Board to provide
its comments on the application and its position of expansion of NVSU
No. 2. A copy of the proposed Board letter is attached.

~ =

John N, Fox
Chief Petroleum Engineer

JNF/sml

Attachment

Recommended for Approval: C¢4h_£:)

L. R. Dubreuil, Director

PS-f-25 834-01-00930
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Manitoba (,B'

The Qil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C 0v8

(204) 945-3130
May 22, 1991

Mr. P. G, Maguire
Operations Engineer
Ranchmen's Resources Ltd.
Suite 1000

333 - 11th Avenue 5.V,
Calgary, Alberta

T2R 1L9

Dear Mr. Maguire:

Re: North Virden Scallion Unit No. 2
Board Order No. PM 59

Clause 8(c) of Board Order No. PM 59 ("the Order") required Ranchmen's
and Saskoil to submit a detailed joint report on the feasibility and
desirability of expanding the unit area. In lieu of a joint report, the
Board has received a waterflood progress report for North Virden Scallion
Unit No. 2 (NVSU No. 2) and application for relief from the restrictions
of Clauses 8(a) and 8(b) of the Order from Saskoil. It is the Board's
understanding that Saskoill has forwarded a copy of the application to
Ranchmen's.

Ranchmen's is requested to provide the Board before June 17, 1991, with
its comments and concerns regarding Saskeil's application and its
position on expansion of NVSU No. 2.

If you have any questions in respect of this matter, please contact
L. R. Dubreuil, Director of Petroleum or John N. Fox, Chief Petroleum
Engineer at (204) 945-6573 or 945-6574, respectively.

Yours respectfully,

o P

ORIGINAL Gl L0
H. CLARE MOSTER

H. Clare Moster
Deputy Minister
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Saskatchewan Oil and Gas Corporation

saskail
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Mr. J.N. Fox

Chief Petroleum Engineer

Manitoba Oil and Gas Conservation Board S .
Room 39, Legislative Building R
Winnipeg, Manitoba

R3C 0V8

Dear Mr. Fox:

RE: North Virden Scallion Unit No. 2
Board Order No. PM59

Saskatchewan Oil and Gas Corporation (Saskoil), would like to present a
waterflood operations report in lieu of a joint waterflood study as described in
Clause 8(c) of Board Order No. PM59. Saskoil, at the same time, seeks some
relief regarding Clauses 8(a) and 8(b) of Board Order No. PM59.

Saskoil requested, and was granted, an extension of the submission of the
detailed joint study until May 1, 1991, Since the beginning of the waterflood,
Saskoil has stayed within the injection limits imposed by Clauses 8(a} and 8(b),
as shown in Tables 1 and 2. The voidage replacement calculations in Table 2 do
not take Ranchmen's Resources two subject wells into account; when included,
the voidage replacement ratio is below the prescribed limit of 1.15, as per
Clause 8(b). The voidage calculations also do not include the water disposal
well at 8-30-11-26 WPM, which has been injecting to the Lodgepole "A" pool for
a long time, with no adverse effects on the surrounding producers.

As per part of Clause 8(c) regarding the feasibility and desirability of enlarging
the unit, Saskoil does not wish to include the two additional Ranchmen's wells
in the unit. Ranchmen's Resources has already had a pressure maintenance
scheme in Section 30 with 8-30-11-26 WPM as a disposal well.

Regarding Clauses 8(a) and 8(b), no early breakthrough of water has occurred
in the unit, as well as in the non-unit wells in the area. The watercuts of oil-

producing wells surrounding the 8-30-11-26 WPM disposal well have also been
in line with those of unit wells. We would therefore ask the Board to consider

1777 Victorta Avenue
P.O. Box 1550
Reqgina, Saskatchewan

S4P 3C4 (306) 7B1-8200 Fax (306) 781-8364



Mr. J.N.Fox
05/01/91
Page 2

removal of Clause 8(a) regarding the limit of volume injected to A10-30-11-26
WPM and raising the ratio of water injection to reservoir withdrawals to 1.5
from the current 1.15 in Clause 8(b).

We hope this will be satisfactory to the Board, and consideration will be given
to our request for relaxation of the limits prescribed in Clauses 8(a) and 8(b).

We would also like to mention that future correspondence regarding the above
be sent to the attention of Mr. Glen Yeryk, Pasqua Resources Ltd., a subsidiary
of Saskatchewan Oil and Gas Corporation (at the address listed on the previous
page). Any questions about this report, however, can be directed to Mr. Kadri
Kaleli (306) 781-8367, or Mr. Don Gallant (306) 781-8522, both of our Saskoil
Regina office.

Yours truly,

p 2 /4%

Robert Kehrig, P.Eng.
Supervisor, Development Engineering
Southern Saskatchewan

rak/KK/ljg

Attach.

xc:  G. Yeryk
R. Kehrig/K. Kaleli
D. Gallant/R. Batt/R. Gladysz
Ranchmen's Resources
Working Interest Owners
Unit File
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NORTH VIRDEN SCALLION UNIT NO. 2

1990 OPERATIONS REPORT

JANUARY 1, 1990 - DECEMBER 131, 1990

SASKATCHEWAN OIL AND GAS CORPORATION
PRODUCTION DEPARTMENT

January, 1991



NORTH VIRDEN SCALLION UNIT NO. 2
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INTRODUCTION

The following report summarizes the operations performance of the North Virden Scalhon
Unit No. 2 for the reporting period January 1, 1990 to December 31, 1990.

The subject Unit is operated by Saskoil and is located in Sections 29, 30, 31, 32, Township
11, Range 26, W1M in Manitoba. Saskoil became operator in November, 1989.

The effective start date for the Unit was August 1, 1989, with water injection commencing
on February 1, 1990,

NORTH VIRDEN ScarLion Unir No. 2
1990 PROGRESS REPORT PAGE 1



I. PRODUCTION PERFORMANCE

The Unit production for the reporting year is summarized as follows:

1990 1989
OIL PRODUCTION: Daily (m3) 11.2 15.8
Monthly (m3) 334.0 4742

Year (m3) 4,007.7 5,689.8
WATER PROD.: Daily (m3) 13.1 18.9
Monthly (m3) 388.1 567.6

Year (m3) 4,657.0 68113

Daily oil production averaged 11.2 m3/d in 1990. Successful versene treatments carried
out in September and October have increased daily production by 58%. The current oil
production rate in the Unit is 15.8 m3/day. The 1989 data includes an additional three
producers which were later converted to injectors (late 1989). Refer to Tables I and II and
Figures I - I1I for production details.

II. WATER INJECTION

Water is injected into the base of the Lodgepole "A" at three locations:
12-29-11-26 W1M
10-30-11-26 WIM
04-32-11-26 WIM

12-29-11-26  10-30-11-26 4-32-11-26

1990 WATER INJECTED (M3) 5,500.1 2,861.4 2,033.1
PERCENT OF TOTAL WATER INJECTED 52.9% 27.5% 19.6%
AVERAGE WATER INJECTION RATE (M3/D) 15.6 7.0 74

(Refer to Table IV for Injection History Details)

NORTH VIRDEN SCALLION UNIT No. 2
1990 PrROGRESS REPORT PAGE 2



III. WELL STATUS

During the reporting period, the North Virden Scallion Unit No. 2 active well count list

remained constant. As of December 31, 1990 the well status in the Unit is as follows:

DEc. 31, 1990 DEC. 31, 1989

OIL WELLS: Active: 11 11
Suspended: 0 0

WATER INJECTORS: Active: 3 1
Suspended: 0 2

TOTAL 14 14

NOTE: Water injection wells 12-29 and 4-32 were being converted in late 1989 and only
10-30 was on injection in December, 1989.

IV. BATTERY o

V. OPERATING EXPENSES

The gross operating expenses for the reported year were approximately $221,838. Since
this was the first year of operation, an operating budget was developed part way through
the year using actual costs for the first six (6) months of operations. An outlook of
$157,095 for the year was presented to partners at an Operating Committee Meeting on
90-08-15. This forecast to year-end did not include approximately $23,800 for property
taxes, $20,000 for the battery and waterplant turnaround repairs, and $27,500 for versene
treatments (ie. a total of $71,300) which would have adjusted the estimate of $157,095 to

$228,300.

Nomﬁ VIRDEN ScarrroN UNIT No. 2
1990 PROGRESS REPORT PAGE 3
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A breakdown of the expenses are as follows:

BATTERY $35,038.00
WATER INJECTION $25,161.00
WELL OPERATING $158.,639.00
TOTAL GROSS $221,838.00

VI. WELL WORKOVERS/SERVICE

WELL DESCRIPTION COST ($)
4-32-11-26 W1 PERFORATE LLOWER IN CHERTY AND ACIDIZE $17,000
Injector :
11 wells VERSENE (EDTA) TREATMENTS ~ - $27.500

The 4-32 workover increased injection capability from 4.5 m3/day to 7.4 m3/d. The
versene treatments increased oil production from 10.0 m3/d to 15.8 m3/d (ie. 58%).

VII. CHEMICALS

Production from the North Virden Scallion Unit No. 2 is chemically treated to break the
oil/water emulsion and to prevent scale build-up in production equipment. The total cost
for chemicals for the reported year is $10,433.00.

NORTH VIRDEN SCALUION UNIT No. 2

1990 PROGRESS REPORT

PAGE 4
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TABLE Il

NORTH VIRDEN SCALLION UNIT NO.2
PRODUCTION HISTORY - January'90 to December'90

1/90 | 2/90 | 3/90 | 4/90 | 5/90 | 6/90 | 7/90 | 8/90 | 9/90 |10/90]11/90|12/90

06-29-11-26w1m Oilm3id{ 0.7} 08| 09| 09| 08} 09| 08| 08| 09| 1.1} 11| 1.2
Waterm3/d| 04| 04| 031 04)] 05| 05| 04] 06| 06] 09| 1.0} 1.0

Fluid m3/d 1.1 1.2 1.2]1 1.3} 1.3 1.4 1.3 1.4 1.6 201 21 2.1

11-29 Qim3/d| 09| 10| 09| 09| 08| 09| 08| 08 09| 26| 25| 2.2
Waterm3/d | 0.4)]| 05] 03| 04| 05| 05| 04| 086 061 11| 11| 1.2

Fluid m3/d 1.3 1.4 1.2]1 13| 1.3 1.4 1.3 1.4 161 37| 36| 35

13-29 Qim3id| 04) 05| 05| 05| 05| 051 06 06| 05{ 05| 1.0| 0.9
Waterm3/d| 0.4] 04} 03] 04| 056] 05} 04| 05} 05| 05} 1.2 1.1

Fluid m3/d 081 09| 08| 09 08] 10| 1.0 1.0} 10| 11| 22| 1.9

14-29 Oilm3rd| 19| 21| 221 22] 22| 22| 22| 22| 23| 24| 2.7 2.3
Waterm3/d | 3.5 37| 294} 36| 39| 43| 38| 40 ] 4.4 3.7 | 5.1 4.8

Fluid m3/d 54| 57| 51158} 60| 65| 59| 61| 671} 61| 781 7.1

09-30 Qim3/d| 0.8 08} 09)] 09 10] 1.0 08} 0B8] 098] 09| 19| 20
Water m3/d 1.4 151 1.2 1.4 1.7 1.9 1.5 1.6 1.8 1.8} 46| 4.0

Fiuid m3/d 22| 231 20| 23| 28| 30| 24| 25| 27| 271 65| 6.0

15-30 Oim3id}] 03] 037 03] 03] 03] 03} 03] 03] 03| 02) 03} 0.3
Waterm3/d| 03| 03] 03] 03| 04( 04| 04 04 04| 051 1.0 0.9

Fluid m3/d 06| 06| 06| 06 0.7] 0.7] 06| 0.7 0.7 07| 1.2 1.2

16-30 Qil m3/d 1.2 1.3 1.2]| 1.3 1.2 1.2 1.2 1.2 1.3 1.8 1.9 2.1
Waterm3/d| 0.3{ 03| 03] 03| 04| 04| 04| 04| 04} 12| 18] 1.3

Fluid m3/d 15y 16} 15| 16| 16| 16| 16| 1.6 1.71 30| 3.4| 35

03-32 Qim3id| 08{ 09} 1.0} 10| 09| 10{ 09)] 09| 1.0] 09 09| 0.9
Waterm3/d | 26| 27| 21| 26} 29 32| 27] 29| 33] 3.1 | 42| 3.4

Fluid m3/d 34] 36| 31} 36| 38| 41| 3.7]|'39" 43| 40} 517 43

05-32 Oilm3/d) 06| 06 07 07] 07] 07| 07| 0.7 0.7 0.7} 13| 1.2
Waterm3/d| 03] 03] 03] 03] 04| 04| 04| 04| 04| 04| 07| 0.7

Fluid m3/d 0.9 1.0] 091 1.0 1.0 1.1 1.0 1.0 1.1 1.1 2.0 1.8

06-32 Qilm3/d| 03| 03| 03] 03] 03] 03} 03| 03] 03| 03| 04| 04
Waterm3/d] 037 03] 03] 03| 04 04} 04] 04| 04 04| 0.7 0.7

Fluid m3/d 06{ 06) 06| 061 0.7 0.7} 06| 07| 07| 0.7 1.1 ] 11

01-31 Qilm3/d| 1.2 1.3 12 13| 12| 12} 12| t2| 13| 12| 23| 23
Waterm3/d] 04)] 04| 02| 03| 03] 03} 03| 03] 03| 03| 05| 0.6

Fluid m3/d 1.6 1.7 141 1.5 1.5 1.5 1.5 1.5 1.6 1.5 2.9 2.9

TOTALS Qitm3/d| 90{ 98] 929|101 {10.0 {101 ] 98| 9.9 |10.5 1126 |16.3 | 15.8
Water m3/d | 10.4 {10.9 ]| 8.5 |10.6 |11.6 |12.9 |11.1 {12.0 |13.3 [14.0 [21.7 } 19.6

Fluid m3/d | 19.4 {20.7 ]18.4 |20.6 |21.6 {22.9 |{20.9 |21.9 |23.8 | 26.6 | 38.0 {35.4

INJECTION Fluid m3/d |11.0 {329 128.9 |129.8 |28.6 |29.2 131.5 {28.3 |130.3 |29.5|30.1 | 32.6
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October 25, 1990

Mr., G.A, Yeryk

Manager, Resource Recovery
Saskatchewan 0il and Gas Corporation
Saskoil Tower

1945 Hamilton Street

P.0. Box 1550

Regina, Saskatchewan

S4P 3Ca

Dear Mr. Yeryk:

RE: North Virden Scallion Unit No. 2
Beard Order No, PM 59

The Board has received letters from Saskoll and Ranchmen's requesting a six
month extension on the submission of the joint report on the feasibility
and desirabllity of expanding the unit to include Lsd's 11 and 14 in
Section 30-11-26 (WPM).

The Board has approved your request for a six month extension. The joint
report required pursuant to Glause 8(c) of Board Order No. PM 59 is now to
be submitted by May 1, 1991,

If you have any questions in respect of this matter, please contact John N.
Fox, Chief Petroleum Engineer, at (204) 945-6574.

Yours respectfully,

H. Clare Moster
Deputy Chairman



S F. ey //q/

October 25, 1990

Mr. P.G. Maguire
Operations Engineer
Ranchmen's Resources Ltd.
Suite 1000

333 Eleventh Avenue S.W.
Calgary, Alberta

T2R 1L9

Dear Mr. Maguire:

RE: North Virden Scallion Unit No. 2
Board Order No, PM 59

The Board has received letters from Saskoil and Ranchmen's requesting a six
month extension on the submission of the joint report on the feasibility
and desirability of expanding the unit to include Lsd's 11 and 14 in
Section 30-11-26 (WPM).

The Board has approved your request for a six month extension. The joint
report required pursuant to Clause 8(c) of Board Order No. PM 59 is now to
be submitted by May 1, 1991,

If you have any questions in respect of this matter, please contact John N.
Fox, Chief Petroleum Engineer, at (204) 945-6574.

Yours respectfully,

H. Clare Moster
Deputy Chairman
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{d) the static reservoir pressure data obtained from the survey corrected
to the pool datum depth, and;

(e) a discussion of the survey results and pressure distribution within
the unit area.

4 The unit operator shall immediately report to the Board any indication
of chammelling or break-through of injected water to producing wells or any
indication of other detrimental effects that may be attributable to the
pressure maintenance operations,

5 The maximum wellhead pressure at which water 1s injected into the wells
referred to in subsection 1(1) shall not exceed 6 000 kPa or such other
maximum pressure as the Board may prescribe and the Board may, from time to
time, prescribe a maximum or minimum rate at which water shall bhe iInjected
into any well in the unit area.

6(1) The unit operator shall, mot later than the last day of each month, file
with the Petroleum Branch, a report of the quantity, source and pressure of
water injected during the preceding month into each well referred to in
subsection 1(1).

6(2) The unit operator shall, not later than the last day of each month, file
with the Petroleum Branch a summary repert of production and injection
operations during the preceding month, which report shall include:

{a) a tabulation of total oil, total water and total gas produced;

(b) a tabulation of the number of producing wells and injection wells
which were active;

{c) the results of at least one twenty-four hour production test on each
producing well in the unit area including volumes of oil, gas and water
produced during the test; and

{(d) a summary of any remedial operations carried out on any well in the
unit area.

7 The unit operator, shall, within 60 days of the end of each calendar
year, file with the Petroleum Branch a report of the pressure maintenance
program, setting out graphically such - interpretive information necessary to
evaluate the efficacy of the waterflood,.

8 Unless otherwise provided by the Board in writing, the following special
conditions shall apply:

{a) The amount of water injected in any calendar quarter into the well
ICGR et al Virden WIW Al0-30-11-26 (WPM) ("the Al0-30 well"™) shall not
exceed one third of the total water Iinjected in the unit area during the
same calendar quarter,

(b} The ratio of water injection to reservoir withdrawls in the nine spot
injection pattern surrounding the Al0-30 well shall not exceed 1.15 on a
quarterly basis, and;

(¢) The unit operator and Ranchmen's shall submit to the Board within six
months of the commencement of injection in the unit area a detailed joint
report including recommendations on the feasibility and desireability of
expanding the unit area to include wells operated by Ranchmen's located in
legal Subdivisions 11 and 14 of Section 30, Township 11, Range 26, West of
the Principal Meridan.
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