


MWX / M-Site
Base Physical Reservoir Model

* Very low gas porosity
— 4-8%
— Water Sat. 20-60 %

 Compartmentalized sandstones reservoirs
— Dimensions of order 700-1000 ft

— Gas In Place ~ 110-120 Bcf/Section

e Extremely-tight in-situ matrix permeability
— k,, ~0.1to 3 pd
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MWX / M-Site
Base Physical Reservoir Model

 Enhanced average system permeability
— k ~10to 100 pd

e Extensive natural fractures
— Production dominated by natural fractures
— Preferred production direction

* Vertically contained but complex hydraulic
fracture patterns




Develop A Physical Model for a
Fully Completed Well

 Create a series of reservoir type models
employing MWX parameters and
characteristics.

Include hydraulic fracture dimensions from
micro seismic and tilt meter data.

Stack a number of reservoir type models in a
well based on the number of target zones from
logs
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Multi-Zone Well Type Model

Type F

*\Well near point bar Well No.
corner

* Frac hits reservoir edge

e Boundary effects

Type D
Well on Central Axis
*Frac close to

reservoir edge

*Well in Center
*Long reservoir axis
normal to Meander
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History Match Model with Field

Production Data well oy

Williams Fork 20 & 40 Acre Well Production Reservoir No.
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Expand the Physical Model to
Optimize Field Development of
the Piceance Basin, CO

« Calculate interference probabilities
based on average reservoir dimensions
from outcrop.

e Set up a pilot study for well spacing
and patterns.

» Assess the effects of gas production by
varying offset well spacing.
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Complex Fluvial Meanderbelt Syqfem
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Interference Probabilities

5 Spot Pattern
N = 24 Stacked Sands
Ave. 750 f+-750 ft Point Bars

Well Spacing WeII-WeII
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Integrate Complex Geologic/Engineering
Data into a Physical Field Model

Model Parameters Used In
Optimizing Well Spacing
Stacked Randomly Oriented
Compartmentalized Reservoirs.
Low Porosity Reservoir Rocks.
Tight Matrix Perms w/ Nat’l Fracs.
Fixed Hydraulic Fracture Orientation.

High Well Density (Close Spacing).
Shared Reservoirs and the effects of
offset production

Commingled well production.

10-Acre Density
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Recoverable Reserves
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Summary/Conclusions

 Formulate individual reservoir models
employing all Available geologic,
geophysical, well test, and stimulation data.

e Construct a single well model with multiple
producing reservoirs and compare the
results with field production data.

* Develop a comprehensive pilot study to test
the merits of the well model




Summary/Conclusions

e Re-assess the development plan where well
spacing and placement patterns may need
to be altered to significantly reduce lost
resources.

» Assess the economics associated with the
employment of the new development plan
Including reserves.
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Summany/Cenciusions

« The MWX/M-Site Data Sets Are Applicable to
Understanding Complex Reservoirs Settings
and Production.

* Development Methodology is applicable to
Unconventional Reservoirs worldwide.




