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Abstract

In both highly developed and exploratory hydrocarbon producing regions the predictability of reservoir properties is limited by the quality and
amount of available data. During the latest industry downturn, we have been challenged with ‘do more with less capital’ and subsequently less
subsurface information, while maintaining, and in some cases, improving probability of success. However, if a systematic approach to
interpretation of the available data is employed, a maximization of return on investment and confident decision making is obtained. Here we
present an example of the Highvale Oil pool located in Central Alberta, Canada, which produces light oil from dolomitized carbonates of the
Mississippian Banff Formation and we employ a systematic approach to the integration of outcrop data, a pre-existing 3D seismic survey, and
petrophysical log data in order to gain a clear definition of the subsurface. This approach includes outcrop analysis, the creation of internal
stratigraphic correlation within the erosional remnants of the Banff Formation, the identification of fluid contacts, estimation of saturations and
porosity, mineral identification and the integration of recently developed 5D interpolation of seismic data to regularize, fill in data gaps, to
increase the fold and create the common depth point gathers more suited to pre-stack time migration (PSTM). With nominal costs and time
associated with data quality improvements and interpretations of the existing data, the resultant work provides a clear image of the Highvale
Oil Pool Mississippian surface. This approach to subsurface prediction and planning leads to savings, including necessary data integration,
interpretation time, confidence in the subsurface model and ultimately optimizing drilling locations.
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In the Highvale region of Alberta, the lower Banff Formation or Banff shale is made up of and argillaceous ity pack-
=s stone, wackestone and mudstone while the upper Banff formation or Banff Limestone is cherty lime packestone and

wackestone with lenses of crinoidal grainstone and packestone. In outcrop it is generally recessive and partially
talus covered. Dolomitization of the Banff Limestone at the subcrop of the extends no greater than 30 metres below
the unconformity surface. The Banff Formation was laid within a prograding carbonate ramp megasequence with the
Highvale area situated in moderate to deep water in a distal ramp to slope region.
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The following poster shows an overview of the geophysical development of the Banff Reser- tO 201 6
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voir in the Highvale area of Central Alberta. Highlighting improvements in processing and
intpretation the poster shows how you can add resource value with limited capital invest-
ment.
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3D vs 5D Interpolation Processing

5D Interpolation regularizes Pre-stack 3D seismic data in 5 dimensions. The 5 dimensions

involved are time, Common midpoint X (CMPX), Common midpoint Y (CMPY), azimuth, and
offset. Time refers to trace sample time and is regularly sampled at acquisition, so there is
no need to regularize. CMPX and CMPY are the common mid points between the shot and _
the receiver in the X and Y directions respectively. Azimuth is the bearing of the shot to re- _ o ' HH O
ceiver vector. Offset is the absolute distance from shot to receiver. S R i
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The end product of this program is a set of regularized CDP gathers. Each output

gather has the same number of traces. Each trace in each output gather has a CMPX and
CMPY equal to that of the output CMP bin center coordinate that it belongs to. Within
each azimuth bin, in each output gather, there are traces with offsets incrementing in
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Red Outline - Highvale 3D Seismic Outline Red Outline - Highvale 3D Seismic Outline

Purple Outline - Banff Dolomite Reservoir Edge from Well Control and the HVNO7 - 3D 2012 Purple Outline - Banff Dolomite Reservoir Edge from Well Control and the HVNO7 - 3D 2012
Government reserve numbers are as follows: Blue Outline - Calculated Oil Pool Area = 11,516 ac (Excludes Down Dip Wet Area and Up Dip Gas Cap) Light Blue - Banff Dolomite Reservoir Edge from Well Control and the HVNO7 - 3D5D 2017

Blue Outline - Calculated Oil Pool Area = 12,483 ac (Excludes Down Dip Wet Area and Up Dip Gas Cap)

Using the Government Pool Averages the OOIP = 11,516 ac * 767.27 BBL/ac-ft * 16.61 ft = 147 mmBBL
Pool Map Color |OOIP (mmbbl) |Area (ac) Net Pay (ft) OOIP (BBL/ac-ft) This Resulted in a 20 mmBBL OOIP or an increase of 15.8% Using the Government Pool Averages the OOIP = 12,483 ac * 767.27 BBL/ac-ft * 16.61 ft = 159 mmBBL
Banff A Pool Blue 27.7 1463 24.61 770.65 This Resulted in a 12 mmBBL OOIP or an increase of 8.2%
Banff B Pool Red 1.8 158 13.29 857.97 From the Original Government numbers we have an increase of 32 mmBBL OOIP or 25.2 %
Banff F Pool Green 0.29 20 26.25 567.61
Banff K Pool Burgandy 0.03 10 6.56 494.84
Banff M Pool Yellow 0.84 40 24.34 876.12
Banff P Pool Olive 3.4 314 11.02 980.27 .. . . . . . o
Banff S Pool Light Green 0.65 79 12.2 677.49 Original vertical wells in the Highvale Paleozoic Banff Formation averaged a 5% Recovery Factor (RF).
Banff W Pool Purple 2.8 237 9.84 1191.81
Banff Commingled Pool 001 Orange 85 6049 22.83 615.42
Banff Commingled Pool 002 |Teal 4.6 474 15.19 640.47 3 H1TH F F F F R
—otals . 5711 88aa The horizontal drilling program aggresively pursed in 2012 increased the recovery factor to 10%. This coupled with the
Averages 16.61 767.27 waterflood has increased the recovery factor to 20%.

With the Geologic Model and the Acquisition of the Highvale HVN07-3D the OOIP increased 20 mmBBL. Taking the

Geologic Model, adjusting it and starting the Horizontal Drilling Program along with running the 5D Interpolation on the
HVNO7-3D the OOIP increased another 12 mmBBL.

With the increase of 32 mmBBL OOIP from the government reserve numbers and the

Acknowledgements increased recovery factor of 20% we have added 6.4 mmBBL of Potential Proven (1P)
reserves.
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