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INTRODUCTION

The Souris Hartney Unit No.1 was unitized in November, 1999 for the purposes of
pressure maintenance. Water injection commenced in November, 1999 through well 6-
17-6-22 WPM. Two additional injectors were added in the Unit 6-16-6-22 WPM in
August, 2000 and 2-17-6-22 WPM in November, 2000. The subject Progress Report
covers the operating period January 1, 2000 thru to December 31, 2000.

DISCUSSION

1. Production Performance

Oil production averaged 16 m3/day during the month of January, 2000 and declined to
14.1 m3/day during the month of December, 2000. Total oil production during 2000 was
5,411 m3. Cumulative oil production in the Unit to 2000.12.31 was 198,270 m3. Table
No. 4 summarizes the 2000 production statistics of Souris Hartney Unit No.1.

Water-cut averaged 89% during January, 2000 and increased to 92% by December, 2000.
The production area in the Unit is from a mature oil reservoir with partial water drive. As
a result, the water-cut trend has flattened out in recent years as is evident from Figure
No.2.

The 2000 production data of the individual wells is outlined in Appendix B. Figure No.2
outlines the historical production performance of the Unit.

Remaining recoverable oil reserves of 35,077 m3 are estimated from Souris Hartney

Unit No.1 at 2000.12.31. Figure No.2 outlines the ultimate oil recovery prediction from
the Upper Virden Pool in the Unit.

2. Reserves

Total oil-in-place in the Unit in the Upper Virden Pool is estimated at 795,251 m3. The
total oil-in-place estimates for the individual wells are outlined in Table No.3.
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3. Recovery Profiles

Current oil recovery in the Unit to 2000.12.31 is estimated at 24.8% of oil-in-place.
Ultimate o1l recovery in the Unit is estimated at 232,410 m3 or 29.2% of oil-in-place.
This estimate does not fully consider the impact of water injection over the long term that
was initiated in November, 1999. It is expected that oil recovery with long term pressure
maintenance may increase to 33% of oil-in-place, or incremental oil recovery of 32,000
m3. Table No.5 outlines the current and ultimate oil recoveries of the individual welis in
the Unit. Appendix C outlines the individual well ultimate oil recovery predictions.

4. Injector Performance

Figures No.3, No.4, and No.5 outline the wellhead injection pressure and injection rate
profiles vs the cumulative injection volume for injectors, 6-16, 2-17, and 6-17-6-22
WPM, respectively. In both injectors 6-16 and 6-17 the wellhead injection pressures have
begun to flatten, whereas there is not enough injection history at injector 2-17 to base any
predictions. Injection rates in all 3 injectors have been maintained at a level to stay below
the formation fracture gradient to minimize out of zone injection. Tables No.6, No.7, and
No.8 outline the Year 2000 water injection summary for each of injectors 6-16, 2-17, and
6-17-6-22, respectively.

Figures No.6, No.7, and No.8 outline the Hall Plots for injectors 6-16, 2-17, and 6-17-6-
22, respectively. There is insufficient injection at this time in all three injectors to base
any long term predictions as to what future injection trends will be.

In summary, total injection during 2000 was 26,575 m3. The average daily injection rate
in the Unit during 2000 was 24.2 m3/day. Cumulative injection to 2000.12.31 was 28,005
m3. Tables No.10, No.11, and No.12 outline the historical injection pressures, rates, and
volumes to 2000.12.31 for injectors 6-16, 2-17, and 6-17-6-22 WPM, respectively.

5. Voidage Replacement

Table No.9 outlines the voidage calculations for the Unit. Total voidage in the Unit
during 2000 was 55,675 m3. The 2000 voidage replacement ratio in the Unit was 0.48
Rm3/m3. A cumulative voidage replacement ratio of 0.03 Rm3/m3 has been achieved in
the Unit to 2000.12.31.

Pressure maintenance operations are only in their early stages in the Unit. Since there is a
significant historical cumulative pool voidage of 807,075 Rm3, more injection volume
will be required during Year 2001 to achieve both annual voidage replacement plus
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catch-up on the cumulative historical voidage prior to pressure maintenance operations. It
is the technical opinion of Tundra that the Upper Virden Pool in the Unit has a partial
water drive which does provide some pressure maintenance. However, to maximize pool
oil recovery in the Unit, natural pressure support has to be supplemented with water
injection. This observation is based on historical pressure surveys done in 1997. As a
result, more water procurement will be required to supplement the current produced
water, During Year 2001, well 12-16-6-22 will be reactivated to provide source water for
the pressure maintenance scheme. The cumulative pool voidage stated previously is a
worst case scenario, since there is partial acquifer support and the actual voidage
replacement requirement may be somewhat less. Since it is difficult to predict what the
actual required voidage replacement requirement is in the Unit, from a pressure
maintenance standpoint we will initially target replacing the historical cumulative
voidage to 2000.12.31. In addition to increasing water injection in the existing injectors
during 2001, Tundra may also consider installing further injectors in the Unit to improve
voidage replacement and oil recovery.

6. Individual Well Performance

A review of the 2000 production performance of each individual well is presented
hereafter. The analysis is referenced to the wells outlined in Appendices B and C.

a. 4-16-6-22

Well 4-16 has been used historically as the SWD well in the Souris Hartney field. Since
the well is completed in the Scallion formation and has down-hole casing problems, the
4-16 well will be abandoned during Year 2001. The 4-16 SWD well is presently shut-in.
In terms of pressure maintenance, it is unlikely that 4-16 provided voidage replacement in
the Upper Virden Pool, since the SWD was directed into the underlying Scallion
formation.

b. 6-16-6-22

Suspended well 6-16 was re-entered in 2000 and converted to water injection service.
Water injection operations commenced in August, 2000. The objective of using 6-16 as a
water injector is to improve oil recovery in the southwest sector of Section 16 through
horizontal 1-17-6-22.
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c. 12-16-6-22

The 12-16 well was shut-in during 1997, since the well had been fracture stimulated and
broke into the acquifer rendering the 12-16 location uneconomic. The 12-16 well is
located at the central battery and will be reactivated in Year 2001 for source water for the
pressure maintenance operation.

d. 14-16-6-22 Vertical
The 14-16 well is an abandoned vertical producer.
e. 14-16-6-22 Horizontal

Oil production at the beginning of the year was 4.88 m3/day at a 0% water-cut. By year
end, oil production had declined to 3.88 m3/day with water-cut unchanged at 0%. The
14-16 horizontal was drilled in the up-dip portion of the Upper Virden Pool, which
probably accounts for no water production being evident to date. The decline in oil
production is primarily attributable to minimal pressure maintenance being provided by
the acquifer in this area of the pool. There is the possibility that pressure maintenance
from injector 6-16 may manifest itself over time at the 14-16 horizontal. No corrective
work is required at 14-16 horizontal during Year 2001.

f. 1-17-6-22 Horizontal

Qil production at the beginning of the year was 3.26 m3/day at a water-cut of 92%. By
year end, oil production had increased to 3.89 m3/day with water-cut being unchanged.
This suggests that pressure maintenance support is already manifesting itself from
injector 6-16 at 1-17. More production time is required to determine the long term impact
of pressure maintenance from 6-16. No corrective work is required at 1-17 horizontal
during Year 2001.

g. 2-17-6-22 WIW

Oil production at the beginning of the year was 0.59 m3/day at water-cut of 90%. The 2-
17 vertical well was converted to water injection service during November, 2000. The
objective of selecting this location for water injection was to provide pressure
maintenance in the SE sector of Section 17 in the Unit. Specifically pressure maintenance
is directed at horizontal wells 1-17 and 3-17-6-22. The long term impact of this new
injector will require more injection time to assess. The 2-17 is structurally down-dip from
1-17 and 3-17 horizontals. No corrective work is required at 2-17 during Year 2001.
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h. 3-17-6-22 Horizontal

Oil production at the beginning of the year was 5.35 m3/day at a water-cut of 90%. By
year end, oil production had declined to 4.29 m3/day with an increase in water-cut to
94%. The 3-17 horizontal is receiving pressure maintenance support from the 6-17 water
injection well. This observation is based on the significant increase in total fluid
production at 3-17 after the 6-17 injector went into service during November, 1999. More
recently, the total fluid production further increased in December, 2000 which would
suggest that possibly pressure maintenance support is also being supplied by injector 2-
17. More injection time is required to assess the long term benefit of the 2-17 WIW on
the 3-17 horizontal well. No corrective work is required at 3-17 horizontal during Year
2001.

1. 6-17-6-22 WIW

The 6-17 well was the first well converted to water injection service in the Unit during
November, 1999. As previously stated in this Progress Report, pressure support became
evident in a short period of time at the 3-17 horizontal, and there also appears to be
pressure support at the 15-17 horizontal from 6-17. No corrective action is required at 6-
17 WIW during Year 2001.

j. 8-17-6-22

The 8-17 well was abandoned in 1999 since it had watered out after a fracture stimulation
program implemented in 1997.

k. 10-17-6-22

The 10-17 well was shut-in during 1997, since it was at it’s economic limit. The 10-17
well is being retained as a potential injector in the Unit if current operations indicate that
expansion of pressure maintenance operations is required in the NE sector of Section 17.

. 14-17-6-22

The 14-17 well is an abandoned oil well.

m. 15-17-6-22

Oil production at the beginning of the year was 1.87 m3/day at a water-cut of 95%. By
year end, oil production had slightly increased to 2 m3/day with an increase in water-cut

to 96%. A second leg was added to the 15-17 horizontal during 1998 to exploit the NW
sector of Section 17. Based on the increase in total fluid production during 2000, it is
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quite likely that 15-17 is receiving some pressure maintenance support from the 6-17
WIW. No corrective work is required at 15-17 horizontal during Year 2001,

n. 16-17-6-22

The 16-17 well was shut-in during 1997, since it was at it’s economic limit. The 16-17
well is being retained in the Unit as a potential WIW.

7. Pressure Surveys

There were no pressure surveys completed in the Unit during Year 2000. However,
pressure surveys completed at wells 6-17, 10-17, and 16-17 during 1997 indicated that
average static pool pressure had declined by 25% in the survey area. This supports the
concept that the Upper Virden Pool is receiving partial pressure support from the
acquifer. It is Tundra’s intention to conduct pressure surveys in the future after more
injection time is incurred from the existing complement of injectors.

8. Workovers

The only major workovers in the Unit during 2000 were the conversion of 6-16 and 2-17
to water injection service. Otherwise, only maintenance activities were conducted in
operating the Unit.

9. Horizontal Drilling

Further horizontal drilling is not envisioned in the Unit. The primary focus will be to
maximize oil recovery with the existing complement of horizontals with pressure
maintenance operations.

10. Summary

The Upper Virden Pool in the Souris Hartney Unit is a mature oil reservoir with pressure
maintenance recently being installed to augment partial water drive support. To date,
their has been some pressure maintenance support being evident in 1-17, 3-17, and 15-17
horizontals. This has manifested itself in an increase in total fluid production with a
partial arresting of the oil decline rate.
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CONCLUSIONS

The following conclusions are offered by Tundra Oil and Gas Ltd. in our efforts to
maximize oil recovery from Souris Hartney Unit No.1.

1.

Tundra will continue to monitor production and carry out the required remedial work
to achieve the recovery predictions outlined in this Progress Report.

The addition of further injection wells will be timed to the performance of the
existing horizontals with the pressure support being provided from the 3 current
WIW.

. Well 4-16-6-22 (SWD) will be abandoned during Year 2001.

Well 12-16-6-22 will be reactivated in Year 2001 to provide source water for the
pressure maintenance scheme.

. Pressure buildup surveys will be conducted in the future after there is more voidage

replacement in the Unit.

At this time no further drilling is contemplated in the Unit.
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TABLE NO.1
UPPER VIRDEN POOL FLUID PARAMETERS

UPPER VIRDEN POOL

Reservoir Temperature
Initial Reservoir Pressure (Pi)
Current Reservoir Pressure
Oil API

Boi

Solution GOR

Oil Compressibility @ Pi
Water Compressibility

Oil Viscosity @ Pi

Relative Density @ Pi
Water Viscosity @ Pi

Rock Compressibility

30 deg. C
6,670 kPa

4,700 kPa

32 deg. API
1.06 Rm3/m3
12.5 m3/m3
1.08 E-6 (1/kPa)
4.497 E-7 (m3/m3/kPa)
7.6 (mPa.s)
0.84 fraction
1.13 (mPa.s)

3.70 E-7 (1/kPa)
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TABLE NO.2

SOURIS HARTNEY UNIT NO.1
UNIT WELLS

TOTAL UNIT WELLS STATUS

1-17-6-22 WPM Hz Producing
2-17-6-22 WPM Water Injector

3-17-6-22 WPM Hz Producing

6-17-6-22 WPM Water Injector
8-17-6-22 WPM Abandoned
10-17-6-22 WPM Shut-in

15-17-6-22 WPM Hz Producing

16-17-6-22 WPM Shut-in
4-16-6-22 WPM Shut-in
6-16-6-22 WPM Water Injector
12-16-6-22 WPM Shut-in
14-16-6-22 WPM Hz Producing
14-16-6-22 WPM Abandoned

14-17-6-22 WPM Abandoned
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APPENDIX A

UNIT YEAR 2000 PRODUCTION HISTORY



Production Report

Group Souris Hartney Unit Date 8/24/6 11:12:52 am
Well souhsw User George
000000016
Hist. Data 11/62-12/00 On Prod 02/09
Operator Status Qil
Field Zone
Production Data from January, 2000 to December, 2000
Year AvgDaily Oil Monthly Oil Cum Oil Water Cut Monthly Water Cum Water
m3/d m3 m3 % m3 m3
Jan., 2000 15.9581 494.701 193353  89.1803 40793 551048
Feb., 2000 15.5253 447 193800  89.5695 3840.2 554889
Mar , 2000 15.6083 470.2 194270  89.8484 41634 559052
Apr., 2000 14.6367 439.102 194710  90.0513 3976.3 563028
May., 2000 14.8635 449.002 195159  89.6965 39105 566939
Jun., 2000 15.59 467.699 195626 90.542 44793 571418
Jul., 2000 15.1645 4701 196096  90.2093 43333 575752
Aug., 2000 14.8281 4572 196554  90.2342 42263 579978
Sep., 2000 14.3266 429.202 196983  90.3477 4019.2 583997
Oct., 2000 14.0484 435.501 197418 903136 4062.3 588059
Nov., 2000 13.8634 415.902 197834  90.5718 3997.1 592056
Dec., 2000 14.0451 435399 198270  91.7625 48523 596909

Page: 10of1
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APPENDIX C

INDIVIDUAL WELL ULTIMATE RECOVERY PREDICTIONS
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APPENDIX D

INJECTION WELL 6-16-6-22 HISTORICAL PLOT AND DATA
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Production Report

Group Souris Hartney Unit Date August 24, 2006 11:27:32 am
Well Souris Hartney Unit No. 1 WIW 06-16-06-22W1 User George
00/06-16-006-22W1/0
Hist.Data 01/63-12/00 On Prod 02/09
Operator Status Unknown
Field 10 Zone 53A
Production Data from January, 2000 to December, 2000
Year Cum Water Inj Cal Day Water Inj Month Water Inj
B m3 m3/d m3
Jan., 2000
Feb., 2000
Mar., 2000
Apr., 2000
May., 2000
Jun., 2000
Jul,, 2000
Aug., 2000 853.001 27.5162 853.001
Sep., 2000 2381 50.9333 1528
Oct., 2000 3934 50.0967 1553
Nov., 2000 5506 524 1572
Dec., 2000 7440 62.3871 1934
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APPENDIX E

INJECTION WELL 2-17-6-22 HISTORICAL PLOT AND DATA
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Production Report

Group Souris Hartney Unit Date August 24, 2006 11:33:27 am
Well Souris Hartney Unit No. 1 02-17-06-22W1 User George
00/02-17-006-22W1/0
Hist.Data 09/63-12/00 On Prod 02/09
Operator Status Unknown
Field 10 Zone 53A
Production Data from January, 2000 to December, 2000
Year  Cum WaterInj Cal Day WaterInj Month Water Inj
m3 m3/d m3
Jan., 2000
Feb., 2000
Mar., 2000
Apr., 2000
May., 2000
Jun., 2000
Jul., 2000
Aug., 2000
Sep., 2000
Oct., 2000
Nov., 2000 62.0006 2.06669 62.0006
Dec., 2000 834.001 24.9032 772
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APPENDIX F

INJECTION WELL 6-17-6-22 HISTORICAL PLOT AND DATA
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Production Report

Group Souris Hartney Unit Date August 24, 2006 11:22:26 am
Well Souris Hartney Unit No. 1| WIW 06-17-06-22W1 User George
00/06-17-006-22W1/0
Hist.Data 04/63-12/00 On Prod 02/09
Operator Status Unknown
Field 10 Zone 53A
Production Data from January, 1999 to December, 2000
Year Cal Day Water Inj Month Water Inj  Cum Water Inj
m3/d m3 m3
Jan., 1999
Feb., 1999
Mar., 1999
Apr., 1999
May., 1999
Jun., 1999
Jul,, 1999
Aug., 1999
Sep., 1999
Oct.,, 1999
Nov., 1999 10.3667 3 311
Dec., 1999 36.0968 1119 1430
Jan., 2000 48.7097 1510 2940
Feb., 2000 48.7241 1413 4353
Mar., 2000 489355 1517 5870
Apr., 2000 486333 1459 7329
May., 2000 482581 1496 8825
Jun., 2000 50 1500 10325
Jul,, 2000 49.7097 1541 11866
Aug., 2000 48.9032 1516 13382
Sep., 2000 42.3334 1270 14652
Oct., 2000 477419 1480 16132
Nov., 2000 48.4666 1454 17586
Dec., 2000 69.1935 2145 16731
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