M

HYDROCARBONS LTD

1300 SUN LIFE PLAZA IIT
112 - 4th AVENUE S.W.
CALGARY, ALBERTA, CANADA T2P OH3

TELEPHONE (403} 261-0743

December 23, 1986

Manitoba Petroleum Branch
555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Attention: Mr. Bob Dubreuil

Dear Sir:

Re: MWaskada lLower Amaranth Secondary Recovery
1985 Reservoir Model Study Addendum

While tidying up loose ends [ realized that the Manitoba Petroleum Branch
had not been notified of a correction made to the low permeability waterflood
prediction in our "1985 Waskada Lower Amaranth Reservoir Model Study".
Attachment 1 contains an internal memo which explains in detail the reason for
the correction and copies of the revised simulation results. This correction
will effect the oil production forecasts contained in the 1985 annual
reservoir performance review. I plan to revise these forecasts to include
both the correction to the low permeability waterflood prediction and all the
pressure maintenance expansions in this year's upcoming performance review.

If you have any comments or questions related to this information please
contact the undersigned at (403) 261-0743,

Merry Christmas and
Happy New Year,

OMEGA HYDROCARBONS LTD.

R. A, Brekke, P. Eng.
Petroleum Engineer

cc: Waskada (LAm) Waterflood
Approvals File



L Attachment 1

MEMOCRANDUMN

DATE: November 12, 1986

T0: G. Patey
R. Beamish

FROM: R. Brekke
RE: 1985 Waskada Reservoir Model Study

Lower Amaranth A Pool
Low Permeability Waterfiood Prediction Correction

After reviewing the reservoir model study results carefully it was observed
that the low permeability waterflood prediction had higher 0il rates during the
first four years of production than the average permeability waterflood
prediction. Theory suggests that this is impossible since the only change made to
the model was the @/k relationship and in fact the reverse should be true. This
discrepancy was passed on to the Computer Modelling Group in April 1986 and a
detailed investigation ensued.

The investigation uncovered that an error had been made in merging data sets
for the low permeability waterflood prediction and that the final history matched
rock type array had not been used. This error increased initial oi] saturations
throughout the model and resulted in more optimistic oil rates and oil recoveries.
Rerunning the low permeability waterflood prediction using the correct data resulted
in following recoveries,

Waterflood
Average Low
Primary Permeability Permeability

{Revised) (Original)

Recovery at 20 years,

103m3 40.4 118.6 51.1 86.8

2001p 9.1 26.7 11.5 19.6
Extrapolated Ultimate Recovery,

10m3m3 40.4 168.9 97.4 161.6

1001P 9.1 38.2 22.0 36.5

Reservoir Life to Economic Limit,

Years b 41 50 58



Table 27, Table 28, Table B-8, Table B-% and Table B-10 of the study report have
been reprocessed and are attached to this memo. Figures 56 through to 60 in the

report also require revisions to the low permeability waterflood prediction data,
however, these corrections are not included,

cc: Waskada Model Study File



Table 27
EARLY FLUID PRODUCTION FORECAST FOR WATERFLOOD - LOW PERMEABILITY

SENSITIVITY CASE
Waskada Lower Amaranth Pool
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Table 23
“UMULATIVE FLUID PRODUCTION FORECAST FOR WATERFLOOD - LOW PERMEABILITY

SENSITIVITY CASE
Waskada Lower Amaranth Pool
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Table B-8
FINAL PRESSURE DISTRIBUTION FOR WATERFLOOD - LOW PERMEABILITY
SENSITIVITY CASE
Waskada Lower Amaranth Pool
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Table B-9
FINAL OIL SATURATION FOR WATERFLQOD - LOW PERMEABILITY

SENSITIVITY STUDY
Waskada Lower Amaranth Pool

18250.C (days)
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Table B-10
FINAL WATER SATURATION FOR WATERFLOOD - LOW PERMEABILITY

SENSITIVITY STUDY
Waskada Lower Amaranth Pool

18250.0 (agays)
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