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INTRODUCTION:

The Waskada Unit No.3 pressure maintenance project commenced water injection into the
Lower Amaranth designed and in accordance with Manitoba Energy and Mines Approval No.
PM 58.

Please refer to Attachment 1 — Area Map.

PRESSURE MAINTENANCE: Governed by Board Order No. PM 58

UNIT INFORMATION

UNITIZED ZONE: Lower Amaranth

Original Unit, May 1, 1984 Board Order — Voluntary

First Enlargement, September 1, 1984 Board Order - VVoluntary
Second Enlargement, August 1, 1985 Board Order — Voluntary
Third Enlargement, July 1, 1986 Board Order — VVoluntary
Fourth Enlargement, November 1, 1986 - Voluntary

POOL: Waskada Lower Amaranth A (03 29A)

This report documents the performance of the Waskada Unit No.3 pressure maintenance project
for the period of January 1 to December 31, 2014. The Unit had 62 active producers and no
active injectors at the end of 2014. There were no new drills in 2014.

Please refer to Attachment 1A — Area Map of Unit

Unit No. 3 is part of the main Waskada field. The Waskada field is situated on the northeast rim

of the Williston Basin in southern Manitoba. It comprises a large portion of Township 1 and 2,
Ranges 25 and 26 W1.

GEOLOGY

The Waskada Fields produce light density crude (approximately 36° API), predominantly from
the Lower Amaranth formation. This is an interlaminated, shallow marine to subtidal succession
of sandstones, siltones, and shale progressively onlaps the Mississippian unconformity surface
from basin center, up dip to the north and eastern basin limits in Saskatchewan and Manitoba.
The fine grained reservoir rock has a complex reservoir characterization with 13 to 16 %
porosity and permeability on the order of 0.5 tol5 md. The Lower Amaranth, the oldest
Mesozoic unit, is a clastic red bed sequence lying directly on the Paleozoic erosional surface. It
consists of a series of dolomitic siltstones and sandstones interbedded with argillaceous siltstones
and shales. The section is usually subdivided into a lower sandy unit and an overlying shale unit.
The lower sequence is the oil production zone. The bulk of pay is found in the laminated
sandstone/siltstone facies.




The Lower Amaranth has been classified into four general lithological types:

Interbedded shale/siltstone/sandstone by grain size, color and texture

Siltstone — This lithology occurs in distinct intervals up to two or three metres in
thickness. It is generally light green in color and dolomitic.

Laminated sandstone — This occurs in distinct sandy intervals with a wide range of
grain sizes and primary sedimentary structures.

Massive sandstone — This lithology occurs in thin intervals and usually associated with
the laminated sandstones facies. Beds are usually light grey to reddish grey in color and
coarse to medium — grained.

DISCUSSION

Production and Injection Performance

Board Order No. PM 58 provided for pressure maintenance operations in Waskada Unit No.3.
From the startup of injection in June 1984, injection rates fluctuated to the same degree in each
injector, making it difficult to link any production responses to any injector. The Unit includes
15 injection wells, at the end of 2014 none are currently active, and 62 active producers. Injector
14-30 had 5 months of injection but this ceased at the end of December 2013. This is believed to
be incorrectly assigned disposal water. We are investigating this with our Production Accounting
team. 21 wells were drilled in 2013, all horizontal, and helping to maintain Unit production.

Please refer to Attachment 2 — A Summary of the Unit Well List and History

Please refer to Attachment 3 — A Production and Injection plot of the Unit.

Please refer to Attachment 4 — A Summary of Unit Annual VVolumes and Rates.

Please refer to Attachment 5 — A Cumulative Production and Injection plot of the Unit.

Voidage Replacement Ratio Calculation:

The Cumulative VRR from production start stabilized at 1 for many years and has declined in
2013 to approximately 0.5.After a slight increase to 0.55 in mid-2013 it has declined below 0.55
in last year. The Cumulative VRR from injection start stabilized at approximately 1.2 dropping
to 0.55 from 2010 to 2013. It went up to 0.6 but has declined to 0.6 in last year. The decline in
both Cumulative VRR’s in the last 3 years is coincident with essentially no injection from 2007
onwards and the startup of new producers from 2010 to 2013. Currently there are no active
injectors in this Unit and PennWest has no plans to reactivate at this time any of the old injectors.

Please refer to Attachment 6 — A Unit VVoidage Replacement Ratio Plot.
Please refer to Attachment 7 — Individual Injection Well Performance Plots (15).




Pressure Surveys:

Pressure survey was conducted in 2014 on one well (103/04-36-00126W1/0). Initial reservoir
pressure was approximately 8700 kPa with bubble point at about 4200 kPa.

Please refer to Attachment 1B - Area Map of 2013 Pressure Surveys with VValues Posted.
Corrosion and Scale Prevention Program:
Scale corrosion programs are implemented throughout the field. Wells and pipelines have

mitigation measures in place.

SUMMARY AND RECOMMENDATIONS

The behavior of Waskada Unit 3 producers are indicated by good initial oil productivity, rapidly
declining to low rates, with almost no discernible water flood response. It is also believed that
fracture stimulation treatments, performed on these wells prior to initiation of water injection,
“broke through” into the higher productivity Mississippian and that the majority of injected
water to date has entered this zone. This is one of the major explanations for lack of waterflood
response to date and the continued decline in oil productivities.
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ATTACHMENT 2- UNIT HISTORY

Unit Histroy : Waskada Unit # 3

Completion Operator Status New Elffat Total First Prd Cum Oil VIC/Z;Ye,r Last Prd First Inj Mi::re,r Last Inj
Date P Drills ion Depth Date Prd Prd Date Date Inj X Date

m m m3 m3 m3

00/01-05-002-25W1/0 11/9/1984 PENN_WEST SUS-OIL 1/1/1985 7128.20 14931.80 10/1/2009 0.00

00/01-31-001-25W1/0 6/14/1983 OMEGA_HYDROC | ABD-OIL 7/1/1983 5057.00 33880.40 9/1/1990 0.00

00/02-05-002-25W1/0 11/12/1984 PENN_WEST OIL 1/1/1985 9137.30 1696.20 9/1/2011 0.00

00/02-30-001-25W1/0 8/19/1982 PENN_WEST ABD-OIL 10/1/1982 1324.20 2664.20 7/1/1989 0.00

00/02-31-001-25W1/0 7/7/1982 OMEGA_HYDROC | ABD-OIL 10/1/1982 3540.00 18477.50 10/1/1990 0.00

00/03-05-002-25W1/0 11/14/1982 PENN_WEST OlL 11/1/1982 5966.00 2217.30 1/1/2012 0.00

00/03-31-001-25W1/0 10/8/1981 OMEGA_HYDROC | ABD-OIL 3/1/1982 2827.50 2333.90 8/1/1990 0.00

00/04-05-002-25W1/0 9/26/1985 PENN_WEST OlL 10/1/1985 7484.80 13819.80 1/1/2012 0.00

00/04-36-001-26W1/0 1/9/1986 PENN_WEST ABD-OIL 2/1/1986 2429.80 697.60 2/1/1996 0.00

00/05-30-001-25W1/2 3/21/1967 PENN_WEST ABD-OIL 12/1/1980 570.40 1304.80 6/1/1984 8/1/1984 97111.10 10/1/1998

00/05-31-001-25W1/0 2/22/1983 PENN_WEST ABD-OIL 6/1/1983 778.00 321.20 5/1/1984 6/1/1984 57646.50 2/1/1998

00/05-36-001-26W1/0 9/7/1983 PENN_WEST WTR-INJ 10/1/1983 3814.40 520.60 11/1/1986 12/1/1986 22659.90 6/1/2005

00/06-31-001-25W1/0 7/14/1982 PENN_WEST ABD-OIL 9/1/1982 3196.60 13522.00 8/1/1990 0.00

00/06-36-001-26W1/0 6/4/1985 PENN_WEST OlL 7/1/1985 5583.30 1470.10 7/1/2013 0.00

ABD-
WINJ

00/07-31-001-25W1/0 6/10/1983 OMEGA_HYDROC | ABD-OIL 7/1/1983 1360.50 1280.30 5/1/1984 6/1/1984 59195.50 4/1/1992

00/07-05-002-25W1/0 11/5/1984 PENN_WEST 12/1/1984 1193.60 1193.10 7/1/1986 7/1/1986 35948.80 . 3/1/1994

00/07-36-001-26W1/0 11/29/1985 PENN_WEST WTR-INJ 12/1/1985 839.30 137.40 10/1/1986 11/1/1986 51991.80 5/1/2004

00/08-05-002-25W1/0 11/16/1984 PENN_WEST OIL 12/1/1984 19131'4 3373.20 1/1/2015 0.00

00/08-30-001-25W1/2 8/1/1982 PENN_WEST ABD-OIL 9/1/1983 4571.00 14854.70 6/1/1996 0.00

00/08-31-001-25W1/0 6/17/1983 OMEGA_HYDROC | ABD-OIL 7/1/1983 5573.30 22602.90 7/1/1990 0.00

00/08-36-001-26W1/0 6/15/1984 PENN_WEST ABD-OIL 7/1/1984 4915.40 17331.80 3/1/2003 0.00

ABDZ-
OlL

00/09-31-001-25W1/0 8/19/1984 OMEGA_HYDROC | ABD-OIL 9/1/1984 9678.60 29078.60 7/1/1990 0.00

00/09-30-001-25W1/0 12/9/1981 PENN_WEST 3/1/1982 1144.40 1518.00 4/1/1989 0.00

00/09-36-001-26W1/2 11/4/1982 PENN_WEST ABD-OIL 2/1/1984 6635.90 31124.00 11/1/1995 0.00

00/10-31-001-25W1/0 | 8/19/1984 PENN_WEST ABD-OIL 11/1/1984 | 565.90 1946.50 10/1/1990 0.00




00/10-36-001-26W1/0

6/20/1984

PENN_WEST

OlL

7/1/1984

6738.80

1141.50

3/1/2011

0.00

00/11-30-001-25W1/2

1/3/1967

PENN_WEST

ABD-OIL

6/1/1980

2181.80

5444.40

11/1/1984

0.00

00/11-31-001-25W1/0

9/26/1982

OMEGA_HYDROC

ABD-OIL

12/1/1982

2393.30

4836.20

6/1/1990

0.00

00/11-32-001-25W1/0

8/28/1984

PENN_WEST

OlL

9/1/1984

7782.30

21560.80

6/1/2013

0.00

00/11-36-001-26W1/0

8/29/1983

PENN_WEST

OIL

9/1/1983

7082.90

1420.60

11/1/2013

0.00

00/12-31-001-25W1/2

6/24/1983

PENN_WEST

ABD-OIL

7/1/1984

4256.00

16750.50

9/1/1991

0.00

00/12-32-001-25W1/0

8/21/1984

PENN_WEST

OIL

11/1/1984

5623.90

2942.80

6/1/2013

0.00

00/13-30-001-25W1/0

7/17/1982

PENN_WEST

WTR-INJ

8/1/1982

771.50

1351.50

5/1/1984

6/1/1984

62196.90

10/1/2006

00/13-31-001-25W1/0

3/5/1983

PENN_WEST

ABD-OIL

3/1/1983

513.00

572.00

8/1/1985

10/1/1985

41892.50

2/1/1998

00/13-32-001-25W1/0

8/31/1984

PENN_WEST

WTR-INJ

11/1/1984

695.10

697.40

9/1/1985

10/1/1985

60098.70

4/1/1999

00/13-36-001-26W1/0

9/30/1983

PENN_WEST

WTR-INJ

10/1/1983

2604.70

445.00

9/1/1985

10/1/1985

33783.40

11/1/2005

00/14-30-001-25W1/0

7/21/1982

PENN_WEST

ABD-OIL

9/1/1982

2876.90

6788.70

8/1/1990

8/1/2013

154077.5
0

12/1/2013

00/14-31-001-25W1/0

8/10/1983

OMEGA_HYDROC

ABD-OIL

9/1/1983

827.30

3049.60

5/1/1990

0.00

00/14-32-001-25W1/0

9/6/1982

PENN_WEST

ABD-OIL

10/1/1982

4594.80

13367.40

9/1/1997

0.00

00/14-36-001-26W1/0

10/12/1983

PENN_WEST

OlL

11/1/1983

6251.50

1198.90

3/1/2012

0.00

00/15-30-001-25W1/0

7/29/1982

PENN_WEST

ABD-
WINJ

9/1/1982

1773.30

7389.70

5/1/1984

6/1/1984

86517.90

11/1/2006

00/15-31-001-25W1/0

8/23/1984

PENN_WEST

ABD-
WINJ

11/1/1984

1028.40

1661.50

9/1/1985

1/1/1986

20126.30

2/1/1998

00/15-36-001-26W1/0

6/24/1984

PENN_WEST

WTR-INJ

7/1/1984

1272.10

355.80

9/1/1985

10/1/1985

51994.30

1/1/2006

00/16-30-001-25W1/0

7/25/1982

PENN_WEST

ABD-OIL

9/1/1982

3054.30

3615.00

12/1/1991

0.00

00/16-31-001-25W1/0

8/24/1984

PENN_WEST

ABD-OIL

10/1/1984

1739.60

2802.20

5/1/1989

0.00

00/16-36-001-26W1/0

7/15/1985

OMEGA_HYDROC

ABD-OIL

8/1/1985

613.30

511.20

1/1/1989

0.00

02/01-05-002-25W1/0

12/18/2010

PENN_WEST

OIL

2/1/2011

289.30

13412.60

6/1/2012

0.00

02/01-31-001-25W1/0

6/20/2010

PENN_WEST

OlL

7/1/2010

3791.20

46377.20

1/1/2015

0.00

02/02-30-001-25W1/0

10/29/2011

PENN_WEST

OlL

12/1/2011

4936.50

12168.40

1/1/2015

0.00

02/04-05-002-25W1/0

12/8/2011

PENN_WEST

OlL

2/1/2012

5362.30

7085.20

1/1/2015

0.00

02/04-30-001-25W1/0

9/19/1982

OMEGA_HYDROC

ABD-OIL

12/1/1982

6964.40

34069.50

6/1/1990

0.00

02/04-31-001-25W1/0

7/11/1982

PENN_WEST

ABD-OIL

8/1/1982

1960.20

2800.50

10/1/1989

0.00

02/04-36-001-26W1/0

7/5/2010

PENN_WEST

OlL

9/1/2010

9595.20

4180.30

11/1/2014

0.00

02/05-30-001-25W1/0

2/23/2013

PENN_WEST

OlL

9/1/2013

3305.70

5145.30

1/1/2015

0.00

02/05-31-001-25W1/0

2/6/2013

PENN_WEST

OlL

3/1/2013

2372.10

5857.40

1/1/2015

0.00




02/07-30-001-25W1/0

12/7/1985

PENN_WEST

ABD-
WINJ

12/1/1985

4182.20

2452.30

11/1/1987

12/1/1987

20475.20

7/1/2003

02/08-05-002-25W1/0

12/2/2010

PENN_WEST

OIL

2/1/2011

6337.50

44124.80

1/1/2015

0.00

02/08-31-001-25W1/0

7/4/2010

PENN_WEST

OlL

8/1/2010

5927.20

37772.40

1/1/2015

0.00

02/08-36-001-26W1/0

6/21/2010

PENN_WEST

OIL

7/1/2010

8223.20

8996.50

1/1/2015

0.00

02/09-31-001-25W1/0

7/10/2010

PENN_WEST

OlL

8/1/2010

5724.40

24503.20

1/1/2015

0.00

02/09-36-001-26W1/0

7/10/2010

PENN_WEST

OIL

9/1/2010

9244.50

6520.20

1/1/2015

0.00

02/11-30-001-25W1/2

8/26/1985

PENN_WEST

ABD-OIL

11/1/1985

5783.00

37156.90

10/1/1997

0.00

02/12-30-001-25W1/0

11/4/1983

PENN_WEST

ABD-OIL

12/1/1983

8747.20

10697.90

7/1/1994

0.00

02/12-31-001-25W1/0

7/24/2010

PENN_WEST

OlL

9/1/2010

7170.70

22700.70

1/1/2015

0.00

02/13-30-001-25W1/0

2/23/2013

PENN_WEST

OIL

9/1/2013

513.70

3095.40

1/1/2015

0.00

02/13-31-001-25W1/0

8/23/2010

PENN_WEST

OlL

10/1/2010

2305.90

13683.70

1/1/2015

0.00

02/13-32-001-25W1/0

11/23/2011

PENN_WEST

OIL

2/1/2012

6621.40

29126.40

1/1/2015

0.00

02/14-36-001-26W1/0

9/18/2010

PENN_WEST

OlL

11/1/2010

10570.4
0

3453.30

12/1/2014

0.00

02/16-30-001-25W1/0

3/6/2012

PENN_WEST

10/1/2012

1633.20

30096.80

1/1/2015

0.00

02/16-31-001-25W1/0

7/17/2010

PENN_WEST

9/1/2010

4759.40

16235.70

4/1/2014

0.00

02/16-36-001-26W1/0

2/2/2010

PENN_WEST

5/1/2010

5741.50

12108.10

6/1/2013

0.00

03/01-05-002-25W1/0

12/7/2010

PENN_WEST

2/1/2011

12185.1
0

62494.90

1/1/2015

0.00

03/01-27-001-26W1/0

7/20/2010

PENN_WEST

9/1/2010

5814.60

22004.10

12/1/2014

0.00

03/02-30-001-25W1/0

10/23/2011

PENN_WEST

1/1/2012

50.20

13617.30

12/1/2014

0.00

03/04-05-002-25W1/0

12/3/2011

PENN_WEST

2/1/2012

7478.70

33916.80

1/1/2015

0.00

03/04-31-001-25W1/0

9/15/2009

PENN_WEST

12/1/2009

12002.7
0

10215.70

1/1/2015

0.00

03/04-36-001-26W1/0

1/7/2011

PENN_WEST

3/1/2011

7407.50

3072.30

9/1/2014

0.00

03/05-30-001-25W1/0

2/28/2013

PENN_WEST

9/1/2013

2719.60

5258.00

1/1/2015

0.00

03/05-31-001-25W1/0

2/18/2013

PENN_WEST

3/1/2013

1649.30

3643.80

1/1/2015

0.00

03/08-05-002-25W1/0

12/7/2010

PENN_WEST

2/1/2011

7164.80

35230.80

1/1/2015

0.00




03/08-31-001-25W1/0

11/29/2012

PENN_WEST

1/1/2013

949.80

6380.30

1/1/2015

03/08-36-001-26W1/0

1/21/2011

PENN_WEST

3/1/2011

1319.00

5733.90

1/1/2015

03/09-31-001-25W1/0

12/16/2012

PENN_WEST

2/1/2013

1507.80

5771.50

1/1/2015

03/09-36-001-26W1/0

1/28/2011

PENN_WEST

3/1/2011

2796.50

4549.50

4/1/2014

03/12-31-001-25W1/0

2/19/2013

PENN_WEST

8/1/2013

179.70

2803.50

1/1/2015

03/13-30-001-25W1/0

3/5/2013

PENN_WEST

9/1/2013

1301.00

6194.40

1/1/2015

03/13-31-001-25W1/0

2/25/2013

PENN_WEST

8/1/2013

1014.90

1672.30

1/1/2015

03/14-36-001-26W1/0

9/23/2010

PENN_WEST

10/1/2010

6983.60

3393.20

1/1/2015

03/16-30-001-25W1/0

7/21/2012

PENN_WEST

10/1/2012

609.80

43101.50

1/1/2015

03/16-31-001-25W1/0

1/5/2013

PENN_WEST

2/1/2013

2354.80

7397.40

1/1/2015

03/16-36-001-26W1/0

10/1/2010

PENN_WEST

11/1/2010

9685.90

4206.10

1/1/2015

04/01-05-002-25W1/0

11/29/2010

PENN_WEST

2/1/2011

7816.60

34365.40

1/1/2015

04/01-36-001-26W1/0

7/26/2012

PENN_WEST

10/1/2012

3188.90

4856.60

1/1/2015

04/04-05-002-25W1/0

11/27/2011

PENN_WEST

2/1/2012

6187.80

25580.30

1/1/2015

04/04-31-001-25W1/0

9/20/2009

PENN_WEST

12/1/2009

1948.00

13785.60

1/1/2015

04/05-30-001-25W1/0

3/6/2013

PENN_WEST

9/1/2013

3674.50

2648.20

1/1/2015

04/08-05-002-25W1/0

12/12/2010

PENN_WEST

2/1/2011

10524.8
0

41162.60

1/1/2015

04/08-31-001-25W1/0

12/8/2012

PENN_WEST

1/1/2013

1080.20

11396.30

1/1/2015

04/08-36-001-26W1/0

2/3/2011

PENN_WEST

3/1/2011

887.60

4874.10

1/1/2015

04/09-31-001-25W1/0

12/6/2012

PENN_WEST

1/1/2013

1522.50

7932.90

1/1/2015

04/09-36-001-26W1/0

1/20/2011

PENN_WEST

3/1/2011

3003.70

8227.80

1/1/2015

04/12-31-001-25W1/0

2/11/2013

PENN_WEST

3/1/2013

710.40

2006.10

1/1/2015

04/13-30-001-25W1/0

2/27/2013

PENN_WEST

9/1/2013

3551.80

8887.20

1/1/2015

04/13-31-001-25W1/0

3/3/2013

PENN_WEST

8/1/2013

682.50

2115.60

1/1/2015

04/16-30-001-25W1/0

7/16/2012

PENN_WEST

10/1/2012

1715.70

21127.30

1/1/2015




04/16-31-001-25W1/0

1/8/2013

PENN_WEST

2/1/2013

1318.20

8218.50

1/1/2015

04/16-36-001-26W1/0

1/10/2013

PENN_WEST

2/1/2013

2863.10

1464.70

12/1/2014

05/04-31-001-25W1/0

2/1/2013

PENN_WEST

3/1/2013

3562.70

5000.30

1/1/2015

05/09-36-001-26W1/0

1/13/2011

PENN_WEST

3/1/2011

3455.00

3930.80

2/1/2014

05/16-30-001-25W1/0

7/26/2012

PENN_WEST

11/1/2012

1095.60

18876.60

1/1/2015

06/04-31-001-25W1/0

1/26/2013

PENN_WEST

3/1/2013

1649.10

6278.00

1/1/2015




TTACHMENT 3 - UNIT PRODUCTION AND INJECTION PLOT

PENN WEST

Curmuilaive G35 In) - 1.00 Mbsom UNIT: WASKADA_ UNIT_NO._3_ - PM_58 Cumulative Water Prod : 127741 Mm3

- L lative Cil Prod : 45688 Mm3
Curmulatie Water Inj - 855 72 Mm3 Last Prod/inj D - 204501 urmulative O IT.

Cumulative Misc Inj : 0.00 Mldscm Cumulative Gas Prod : 0.31 MMscm

N

Ais 1 RIS WASKADA_UMIT MO _I - Fu_SE
Ol Rt (D00 | iz )

il el ooyt UBIIT - WWASECADU_IUBIIT MO _S_-_PR_SE

HWWWWﬁM” i
%

A 1 UNIT: WASICADA_UNIT_MNO._S_-_PM_SE
WaRar Ol R | ST )
‘eaner Sl %)

Axls 2
S 1O Featho | somimE ) IUBIIT: W ASECADA URIT_MNO._S - PM_SE




ATTACHMENT 4 -UNIT ANNUAL VOLUMES AND RATES

Unit : Waskada Unit No 3 -- PM58

Rates and Volume History

Date

Annual Oil Prod

Annual Oil Rate

Annual Water Prod

Annual Water Rate

Annual Water Inj

Annual Water Inj Rate

Annual Gas Inj

Annual Gas Inj Rate

m3

m3/d

m3

m3/d

m3

m3/d

Mscm

Mscm/d

1/1/1981

1123.60

3.08

2500.00

6.85

0

0.00

0.00

0.00

1/1/1982

6378.60

17.48

5322.20

14.58

0

0.00

0.00

0.00

1/1/1983

19166.60

52.51

34598.40

94.79

0

0.00

0.00

0.00

1/1/1984

24582.20

67.16

49131.00

134.24

68953

188.40

0.00

0.00

1/1/1985

24638.10

67.50

53585.20

146.81

85890

235.32

0.00

0.00

1/1/1986

26265.40

71.96

49174.90

134.73

143288

392.57

0.00

0.00

1/1/1987

17020.40

46.63

42395.40

116.15

88310

241.95

0.00

0.00

1/1/1988

12534.60

34.25

36320.00

99.23

46449

126.91

0.00

0.00

1/1/1989

9712.80

26.61

28004.50

76.72

11519

31.56

0.00

0.00

1/1/1990

6630.30

18.17

15180.20

41.59

27898

76.43

0.00

0.00

1/1/1991

6383.80

17.49

11631.20

31.87

35537

97.36

0.00

0.00

1/1/1992

6335.00

17.31

16070.90

43.91

33244

90.83

0.00

0.00

1/1/1993

6307.70

17.28

14199.10

38.90

48126

131.85

0.00

0.00

1/1/1994

3921.50

10.74

11965.30

32.78

21512

58.94

0.00

0.00

1/1/1995

4424.30

12.12

13839.00

37.92

22294

61.08

0.00

0.00

1/1/1996

2925.10

7.99

6174.00

16.87

19503

53.29

0.00

0.00

1/1/1997

3315.30

9.08

4164.70

11.41

16774

45.96

0.00

0.00

1/1/1998

2782.20

7.62

2405.60

6.59

7958

21.80

0.00

0.00

1/1/1999

2628.00

7.20

2651.40

7.26

4079

11.18

0.00

0.00

1/1/2000

1996.10

5.45

2140.00

5.85

4886

13.35

0.00

0.00

1/1/2001

1400.30

3.84

1588.50

4.35

3538

9.69

0.00

0.00

1/1/2002

1511.20

4.14

1418.80

3.89

3284

9.00

0.00

0.00

1/1/2003

1476.10

4.04

1445.20

3.96

3172

8.69

0.00

0.00

1/1/2004

1619.80

4.43

1144.70

3.13

1967

5.37

0.00

0.00

1/1/2005

1716.90

4.70

921.20

2.52

1944

5.33

0.00

0.00

1/1/2006

1787.50

4.90

1441.80

3.95

1515

4.15

0.00

0.00

1/1/2007

1540.70

4.22

1267.80

3.47

0

0.00

0.00

0.00

1/1/2008

1635.60

4.47

1245.10

3.40

0.00

0.00

0.00

1/1/2009

2290.20

6.27

3460.80

9.48

0.00

0.00

0.00

1/1/2010

34788.80

95.31

46757.90

128.10

0.00

0.00

0.00

1/1/2011

73878.80

202.41

145265.80

397.99

0.00

0.00

0.00

1/1/2012

56607.50

154.67

196711.30

537.46

0

0.00

0.00

0.00

1/1/2013

46354.10

127.00

250795.80

687.11

154078

422.13

0.00

0.00

1/1/2014

33719.40

92.38

191367.90

524.30

0

0.00

0.00

0.00

Sum

449398.50

1246285.60

855716




ATTACHMENT 5 - UNIT CUMULATIVE PRODUCTION AND INJECTION PLOT

PENNWEST
UNIT: WASKADA_UNIT_NC._2_- PM_58 Curlamve: Wanar Prod - 127741 M

‘Curmuladive Gas in] 000 MMsom Caurmalaniye Ol Prod - 45535 Mm3

Courlatiee WWaner b0 - $55 T MM Last Fred/inj Date: 204501 Cumulaie Ges Frod © 0031 Mdsom

UNIT: WASKADA_UNIT_NO._3 - PM_5E

Cumulstive Oil Prod { Mm3 }
Cumulstive Water Prod { Mm3 §
Cumulstive Gas Prod { Mscm }
Cumulstive Water Inj { Mm3 )
Cumulstive Gas Inj { MMscm )

281 &2 %53 %94 S5 S5 ST S8 55 2000 01 02 02 04 OF OE OF OB OB




ATTACHMENT 6 — UNIT VOIDAGE REPLACEMENT RATIO PLOT

PENNWEST
Curmulaties Water Prod - 127741 Mm3

UNIT: WA SKADA_UNIT_NO._3_-_PM_58
Cumuiative Ol Prod - 4565 55 MM
Caamulative Gas Prod - 031 MMsom

Cumulsitve Gas in] : 000 Misom
Last Prodfinj Date: 201504

Caurmulacive Waner In] © S55.72 MmE

UNIT: WASKADA_UNIT_MO._3_- FM_E8
Manthhy VRR
Cum VRR From Prd Start WO 1

Cum VRR From Inj Start WO 1




ATTACHMENT 7 — INDIVIDUAL INJECTION WELL PERFORMANCE PLOTS (15 WELLYS)
PENNWE ST EXPLORATION Cumuisiive Gas in]  0US0 MMsSm Coamlaties Waner i) © ST MG

Enanus: ABD-OIL

Uiz WAL EHLADMA,_LNIT_MO_3_._PM_EE
00/05-30-001-25W1/2
Carmralative Ges Prog - 0000 Mlisom

Zome: LOWER_AMARANTH_A

Oparanor: PEMM_WEST  Azoroval: Asnsrsss

Pods 1 OOVOS-30-D01-25W1/2
——m—  Water Inj Rate (CO) { m3did )
WIND { m3 )
Podis 2 OOVOS-30-D01-25W1/2
i Water Inj Press ( kpa )
= INJ_PRESE { kpa )




St ASD-OIL . p—— =
PENNWEST EXPLORATION Cumuladhve Bas in] : 0U00 MMsom Curmulatihe Water In) - 5765 Mm3

Lini: WA EFLADA_UNIT_NO._3_- FM_EE ‘Cumulaciye Waner Prod - 032 MmE
Bome: LOWWER_AMARANTH_A 00/05-21-001-25V01 0 Carmuilacive Ol Prod - 0TS Mm3
Carmlaiee G [Prod 000 Msom

Operator: PENN_WEST Approval: Amaranh

X
i, g
"

T

WV

|
|

\
i

Aocis 1 DOVDE-31-DD1-ZEW1/0
Water Inj Rate (GO} { m3id )

WINJ { m3 )}

Fogis 2 DOV05-21-001-Z5W 1D
Fay ‘Water Inj Press | kpa )

o INJ_FRESS | kpa )




Cumulathes WWater i) - 3595 Mm3

PENNWEST EXPLORATION Cummiziive B2z in) ; 2.0 Mizom
Cumianive Water Frod 1 1.19 M3

Snanus AEDHAVIN
Uit WA BRADS_UMIT_MO._1_-_FMW_EZ
Curnuiative Ol Prod - 1.19 MmE

00/07-05-002-25W1/0
Curmulative Gars Prod - 0.00 MVsCm

Zome: LOWER_AMARANTH_A,

Operanor: PEMMN_UWEST  Approwsl Amarar

Az 1 O0OT-05-002-Z5W1/D
——— W ater Inj Rate (CO) ( m3id )
WIML { m3 )
Awis 2 OQVOT-D5-002-25W1/D
F Water Inj Press | kps )
INJ_PRESS { kpa )

2 a3 o4

1585 BT




i Bl ORATIO Curmuladive Dus bn] © G050 MMsom Cournuilasies Wansr in) - 5920 M3

Carmulative WWater Prod - 125 Mm3
Zone: LOWER_AMARANTHLA 00/07-21-004-25001/0 Curmiatie 01l Prod - 1.3 M

Oparanor: OMEGA_HYDRODC  Agprousl: Asmaramd Cournulative G Frod - 0000 Miisom

AR
Y\

.

Axis 1 00/OT-31-001-25W1/0
Water Inj Rate (CD) { m3id )
WIN {m3 )

Axiz 2 000DT-31-001-ZEW1/D
F ‘Water Inj Press { kpa )
INJ_PRESS { kps )

1584 85 ] L 2



Curnuiativs Water In] D 5220 MmE

PENNWEST EXPLORATION Cummuladive G in) : 0.0 MMsom
Curmulative Water Prod - 135 M3

Seatum WTR-BL
Ui WA ERCADA_LIMIT_MO._3_._FPM_ES
Zone: LOWER_AMARANTH_A Crurruilaries Ol Prodl - 07T Mmz

Oiperancr: PERMM_WEST  Approsal: Amasrantn

00/13-30-001-25W170
Cumulative Gas Prod - 000 Misom

Adis 1 OVI3-30-001-25W1/0
Water Inj Rate (G} { m3id )

WINJ { m3 )
Axis 2 O013-30-001-Z5W1/0
i Water Inj Press | kpa )
INJ_FRESS { kpa }




Seanus: ASDHOIL
PENNWE ST EXPLORATION Cumulaihve Gas In] : 000 MMsom Curmpulative Water Inj - 4155 Mm3
Carmalative WWater Prod - 0UST MmE

Courmuilacive Ol Prod - 051 MmE

Zone: LOWER_AMARANTH_A 00/13-31-001-25WW1/0
Cormulaties G Prod - 0000 MRsom

Operanor: PEMNN_WEST  Aporosal: Amarand

)
\

R

RY,

Aotz 1 00A13-21-001-25W150
Water Inj Rata {C0) { m3id }

WINJ { m3 )
Axis 2 0013-31-001-25W140

Py ‘Water Inj Press { kpa )
INJ_PRESS { kpa )

ar =

35 i)

1585 85 &7




SeEus WTR-I W 3
PENNWEST EXPLORATION ‘Cumulsfive Gas in] : 0000 MMsom Curmulaties Waner In] - 50010 Mm3
Currmnulatios Waner Prod : 070 Mm3

nilf: WA BRADA_UNIT_NO._I_-_FM_ES
Courmulaive Ol Prod @ 0070 MmE

Zone: LOWER_AMARANTH_A 00/13-32-001-25W1/0
CumuiaTe Gas Frod | 000 MMSom

Operanor: PENN_WEST  Approval Ammsrandh

Axis 1 D0M12-22-001-25W1/0
Water Inj Rate {CO) { m3/d )

WINJ { m2 )
Axiz 2 00/13-32-001-25W 17D

i Water Inj Press | kpa )
INJ_FRESS { kpa )

59

85 -] a7 28

1985 & &7 2]




S WTR-INY

Uit WA ERLADA_LNIT_MO._2_-_ FM_ES
Torvs: LOWER_AMARANTH_A
Operanor: PEMBM_WEST  Approval: Armasranch

PENNWEST EXPLORATION

00/13-36-001-26W1/0

Cumulsiive Gus in) 0000 MMsom

Curmulanies Waner In) © 357 M3

Cuemulanive Waner Prod - 045 MmE

Carnuilaties Ol Prod - 250 Mm3

Courmuiative G Prodl - 0000 MMsom

A

J
!

Botis 1 DOVI3-36-DD1-26W1/0
Water Inj Rate (GO} { m3id )

iy

WIN {m3 )

Axis ZOD0V13-35-001-26W1/0
Water Inj Press | kpa )

INJ_FRESS { kpa}

99

2000

1]

0z

E]

04

05

1985

85

87

2]

83

20




Seanus: AEDHOIL
Uil WA BRADA_UMIT_M0__2_-_FM_ES

Tone: LOWER_AMARANTH_A

Operanor: FEMN_WEST  Aporoval: Amarant

Cumuladihve Gos bn) ;00D MMs.om

PENNWEST EXPLORATION Carnaiaties Water In) - 15408 Mz
Crurmulaties Water Prod @ 679 MmE

00/14-30-004-25W1/0

Curnulative Ges Prod - 0000 Msom

Aogiz 1 QO14-20-001-25W 140

WING (m3)
Axis 2 00V14-30-001-25W1/0

INJ_PRESS { kpa }

———m— \fater |nj Rate (CO) { m3d )

Py Water Inj Press | kpa )




Curmuladhve Gos in] ;000 MMsom Curmpalative Water I - 5552 Mm3

Somum ASTFAR
PEMMWEST EXPLORATICON

it WA BRADA_LNIT_NO._T_._FM_EZ Curnulative Watar Prod - 759 Meis
Zome: LOWER_AMASANTH_A Curmutatie O Prod - 1.77 MG

Operanor: PENN_WEST  Approssl Amanansn

00/15-30-001-25W1/0
Curnulative Gas Prod © 0.00 MUscm

-
!

Aodis 1 00V15-20-001-25W 140
e W ater In) Rate (CO) { m3id )

WINJ {m3 )
Axis 2 00/15-30-001-25W1:D
F Water Inj Press | kpa )
INJ_PRESS { kpa )

i)

8 2000 (1] oz [+x3 04 05

T = o]

1584 B85 il




Seatus: ABDHVIRL . . - -
PENHWE ST EXPLORATION Coumuladive Bas In] © 000 MMsom Coumulative Wader In] - 20013 MmS

Unif: WA BKADA_UKIT_HO._2 - FM_EE Courmularive Waner Prod - 1.55 Mm3
Zomer: LOWVERL_AMARANTH_A 00/15-31-004-2501/0 Curmiaive O Frod - 1.03 Mm3
Curmulative G Prod - 0000 Msom

Operanor: PEMM_WEST  Approval: Amaramsh

N
1
\

Aotis 1 00V15-21-001-25W 170
—t———m—  \\ater Inj Rate (GO} { m3/d }
WIMNI { m3 )
Aotis 2 00V15-21-001-25W 170
s Water Inj Press | kpa )
INJ_PRESS { kpa )

38

95 o6 ar

BT BB

1586




Courmulatiee Water in] - 51.99 Mm3

PENNVWE 5T EXPLORATION Cumuiziive G2 in) : .00 Mitszm
Cmulative Water Prod - 035 Mm3

Seatus: WTHR-BL
Linilt: WWOA ERLADG_ LT _MO._I_-_FM_EZ
Zone: LOWNER_ANARANTH_A 00/15-36-001-2611/0 Cumutamie Ol Frod < 1.7 Mm3

Curnulstise Gas [Prod - 0U00 Mksom

Cparanor: FEMMUWEST  Agoroval: Amarandh

Fods 1 DV15-35-001-26W140
————i— W 3ter Inj Riate (00 { m3dd )

WINJ { m3 }
Fods 2 OV15-35-001-26W100
F Water Inj Press { kpa )
INJ_PRESS { kpa )

04 05 [+3]

20060 01 02 03

BB B8 B0

1585 B8 BT




Snanus AED-WIN

Uil WA ERADG_UMIT_MO._Z_- FM_EZ

Tore: LOWER_AMARAMTH_A

Oiparanor: PEMM_WEST  Agproval: Amasrsnd

PEMHWEST EXPLORATION

02/07-30-001-25W1:0

Curmulsdhes Gos in]  0U0D MMS0m

STl WVEner N - 2004 MmE

Curmulaies Watar Prod

ZASMmME

Curmulacive Ol Prod - 415 M3

Curmulatiys G Prod - 0000 Mdsom

17

'§

Fa

Fodis 1 02A0T-30-001-25W100
—t— W ater Inj Rate (CO) { m34d )

WIND {m3 )

Aotis 2 02/07-30-001-25W140
Watsr Inj Press | kps )

INJ_PRESS { kpa }

k2]

2000

01

oz

03

1987

i)

&5

50

k]




