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Alberta Shale Project

- Shale is a hot topic in
the industry

;v Land sales are
significant (>$3B in
2011)

- Drilling (jobs, regulation)

v Conventional production
IS declining
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> Environmental issues
(water, fracking)
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Alberta Shale Project

Resource Evaluation for Alberta Shale

Duvernay
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What Is a shale-hosted
unconventional hydrocarbon ?

)

Shale gas typically refers to hydrocarbons both sourced and
trapped within a source rock, either by adsorption onto organic
matter or trapped as free gas in very low permeability/porosity

shale.

The hydrocarbon can be oil, gas or NGL depending on:
1. the type of organic matter in the shale, and

2. the thermal maturity of the organic matter

The tight nature of the rock requires stimulation to open up

conduits so hydrocarbon can move from the rock to the wellbore
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Data Collection

7 In an ideal setting, we collect core, sample immediately for gas

content, also get fresh samples for analysis.
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Data in Unconventional Reservolirs

v Standard t est
made for shale /

Accurate
siltstone
1 Results may be
guestionable Not
Accurate

77 Have to account for
uncertainty Precise Not Precise
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Data Sources

v Geological picks and
Interpretation

- Sample core from CRC
v Geophysical log analysis

»» Reservoir data from IHS
Accumap

> Published reports,

releases
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Geological Picks

»» Shale resources exist in a geological framework

- Expert interpretations and picks build the skeleton of
this framework

7> We need to be sure weore
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Core Samples

v Little has been done to study shales in the past
- Samples had to be taken and tests run

v The Core Research Centre proved invaluable
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ore Testing

Thin sections

Adsorption isotherms
RockEval and TOC

XRD for grain density

Dean Stark

Pycnhometry
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Methane Adsorption Isotherm

Alberta Geological Survey

Well: 100/08-30-082-02WE/00

Sample: 8046 Depth: 1994.45 m
Raw Basis TOC = 1.66%
T =23336 0
Particle Size = < 12 Mesh As-Received Moisture = 1.42%
Temperature = 122.0°F (50.0°C)
[ Methane Adsorption |
Eressure Gas Content (Raw Basis)
(psia) {MPa) (scfiton) (sce/am;
B4 044 15 005
135 083 27 0.08
212 148 3a 012
41 283 72 022
829 572 1ne 0.37
1.247 860 154 048
1,654 1140 174 054
2244 1547 197 0.61
2,936 2024 206 064
[ Langmuir Coefficients V=31.1"P/(P +1366.7) |
BL VL (Raw Basis
{psia) (MPa) (scfion) (sce/am;
1,366.7 942 311 10

Methane Adsorption Isotherm
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Geophysical Log Analysis

> Once the framework is built,
fill in properties
> Net Shale
. Porosity
> Total Organic Carbon
» Calibrate to core samples

Credit;: Bob Everett
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