McMullen Thermal Conduction Process Experimental Pilot Project

Review of ERCB Approval 11541 and Approval 11541A
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Introductions and Overview

Introductions

3.1.1 Subsurface Issues Related to Resource Evaluation and
Recovery i slide 3

3.1.2 Surface Operations, Compliance, and Issues Not Related to
Resource Evaluation and Recovery 1 slide 61

Questions
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Project Background - Approvals

December 2010 - AER issued Approval 11541 for the McMullen TCP
experimental scheme application and ESRD issued EPEA Approval
265571-00-00 in January 2011

January 2012 - AER issued Approval 11541A for 3 additional HZ production
wells as a modification to the scheme

August 2013 7 AER issued Approval 11541B for the handling of sour gas at
the facility for all production wells

October 2013 7 AER issued Approval 11541C to extend the experimental
scheme approval and confidentiality period to July 31, 2015
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Project Location (SW/4 of 35-78-25W4)

The Project location is the SW/4 of 35-78-25W4 based on core and log data
from 100/03-35-78-25W4 well drilled in Nov 2008

This well has a depleted gas zone of 4 meters in thickness that overlies a
bitumen zone of 6 meters in thickness

The underlying thin bitumen zone of 6 meters has excellent reservoir
characteristics and is classified as a homogeneous, unconsolidated, clean
sand with good porosity, excellent permeability and good oil saturation

There is no underlying water in contact with the bitumen

The overlying gas cap has a good seal
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Conduction Process (TCP) What are we doing and why?
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Purpose is to recover a bitumen resource
from a thin reservoir underlying a depleted
gas cap

3 air injection wells equal distance along a
400 m HZ well i 6 observation wells for
monitoring of the process

Ignite and oxidize the residual oil saturation in
a depleted gas cap reservoir

Ignition process 1 steam/linseed oil/
steam/N2/air i spontaneously combust

Combustion zone peak temp i burn tube test
600 C, field temp 330 C

Allow 3 to 6 months to conduct sufficient heat
to underlying bitumen zone

Husky is targeting a reservoir temperature of
56 deg C and a viscosity of 2200 cp to
achieve flow rates of 25 m3 per day (see
viscosity temperature chart 1 slide 79)

Expected flow rates from a 400 m Hz pilot
well at 25 m3 per day

Expected recovery 50%
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13 wells have been drilled and facility
construction completed in 2011/2012

First steam on September 28 2011

First air injection on December 8 2011,
ignition has been confirmed

Applied for and received approval to drill 3
additional HZ producers in Q1 2012 for
determining well spacing

A third train of air compression was added in
Oct 2012 to ensure that high temperature
oxidation at the combustion front is
maintained

First production in Aug 2012 (H2S detection)
Production re-start on Nov 1, 2012

Three additional horizontal well start-up was
in Sep and Oct 2013

Confidential status expiry extended to
July 31, 2015



Pilot Research Objectives (Jan 2010 Application)

To field verify successful ignition and a continuous combustion process
combined with the safe and continuous operation of the air injection facilities

To test the effectiveness of the thermal conduction process in heating the
underlying bitumen in order to mobilize the flow of oil at oil rates of 25 m3
per day

To determine the rate at which the combustion front will move through the
depleted gas zone

To determine the optimal injector and horizontal well spacing for the
anticipated future design of a commercial process

To gain an increased understanding between the combustion front in the
gas cap and the underlying horizontal well to ensure there is no
breakthrough of combustion gases to the horizontal well
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Improved Recovery Technique

An innovative technology process that focuses on the successful recovery
of heavy oil from a thin bitumen reservoir underlying a depleted gas cap that
IS currently not recoverable by other means

The McMullen pilot uses the concept of air injection and in-situ combustion
as a At her mal recovery processo to
zone to the underlying bitumen leg in order to mobilize the oil for production

Combustion reactions will be confined to the gas zone where the low
residual oil saturation (15%) combined with the air, will result in high
temperature oxidation

This Project has a significant reduction in fresh water usage over
conventional in-situ thermal recovery methods such as Steam Assisted
Gravity Drainage (SAGD) and Cyclic Steam Simulation (CSS). Water
requirements are for initial steaming only, using a temporary steam
generator
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Geology/Geoscience
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OBIP Reserve Estimate
Volumetric Methodology

Average Reservoir Parameters:
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Net Oil Pay =6 m
Porosity = 31%, So = 70%
Oil FVF = 1.00 m3/m3

64 ha (Entire approval area = SW/4 section 35-78-25W4)
OBIP =833 e3m3

Operating portion of the scheme: 13 ha (4 horizontal producers)
OBIP = 169 e3m3




M\ Wabiskaw i A0
“&“/ Net Oil Pay Map

SW 35-78-25W4
Application area

14



(;f& SW 1/4 of Section 35-78-25W4
Wabiskaw i A eNet Oil Pay Values-

15



