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Attention: Michael Caetano, (COO)
RE: Valuation of Godin Heavy Oil Lease, Northern Alberta, held by Fortem
Resources Inc.
Pursuant to your request and authorization, Apex Global Engineering Inc. herein after
referred to as “Apex”, has prepared this Reserve and Resource Study of the property
known as “Godin”, located in northern Alberta, Canada (the “Report”). This Report has
been prepared for the exclusive use of Fortem Resources Inc., herein after referred to as
“The Company”, for corporate reporting purposes pursuant to Section 5.2 of National
Instrument 51-101 (“NI 51-101”). The effective date of this valuation is February 28, 2018
This Report documents the results of our evaluation with tables summarizing the risked
Reserve volumes and risked Contingent Resources. These volumes were estimated using
deterministic techniques for the volumetric Wabiskaw reserves and probabilistic
techniques for the Contingent Resources in the Grand Rapids. The economic modelling
utilized reserves and productions based on a Monte Carlo analysis of 655 wells within the
CNRL Pelican Lake Project. The extent and character of ownership and all factual data
supplied by The Company were accepted as presented.
This Report contains forward looking statements. Information concerning reserves may
also be deemed to be forward looking as estimates imply that the reserves may be
produced now and or in the future and reserves described can also be profitably produced
in the future.
These statements are based on current expectations that involve a number of risks and
uncertainties, which could cause the actual results to differ from those anticipated. These
risks include, but are not limited to: the underlying risks of the oil and gas industry (i.e.
operational risks in development, exploration and production; potential delays or changes
in plans with respect to exploration or development projects or capital expenditures; the
uncertainty of reserve estimates; the uncertainty of estimates and projections relating to
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costs and expenses, and political and environmental factors), and commodity price and
exchange rate fluctuation.
Apex has determined that Probable and Possible Reserves are present within the
Wabiskaw formation located within the Godin Project. The analog well on the Western
edge of Godin for the Probable Reserves is 13-27-082-02W5/0. This well tested oil and
had moveable oil in the shaklers during drilling. Approximately 26 kilometers to the east
of Godin is the highly successful Canadian Natural Resources Limited (“CNRL”) Pelican
Lake Heavy Oil Project, also known as the Brintnell Project. The Company’s Godin
Heavy Oil lease is located between the 13-27 well and the Brintnell project where CNRL is
producing approximately 50,000 Bopd from the Wabiskaw Formation. In the annual
performance submission to the Alberta Energy Regulator, CNRL has stated that primary
recovery on their leases has been between 5 to 8%, while incremental polymer flooding
has increased tertiary recovery to a range from 14 to 30%. Our review of the Godin Heavy
Oil Leases reveals a great deal of similarity between the two areas in the Wabiskaw
formation. With the well control on the Godin Heavy Oil Leases and wells adjacent to the
lease, Apex has determined that all 20 Godin sections qualify for Probable and Possible
Reserves from the Wabiskaw Formation, based upon the application of CHOPS for
primary production and Enhanced Oil Recovery (“EOR”) by a polymer assisted waterflood
for tertiary production. Possible reserves are those additional reserves that are less
certain to be recovered than probable reserves. There is a 10% probability that the
quantities actually recovered will equal or exceed the sum of proved plus probable plus
possible reserves.
The Godin Wabiskaw play is analogous to the CNRL Brintnell Project in that the proposed
Godin development is in the Wabiskaw formation which is analogous to the Brintnell
Wabiskaw in depth, porosity, oil saturation and structure.
The Company proposes to develop the Godin Project in three phases beginning with a
four well vertical project, followed by a four (4) section pad development of 10 wells per
pad /per section. Phase 3 will be full development of 20 sections.
Below are tables showing the Net Present Value of the project and the capital projections
per phase.
Table 1: Phased Capital Program
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Phase

Capital
$M

Phase 1

2,000

Phase 2

41,400
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Phase 3

168,400

Total

211,800

The project cash flow results in a Net Present Value shown below in Table 2. All NPVs are
established with forecasted prices and production along with an ‘exponential rate of
decline’ for that production, operating costs, and capital expenditures and there is no
certainty in the value of future revenue. All economic parameters utilized in the
determination of the ‘NPV’, (net present values) are included within the report.The overall
project model gave a +200% Rate of Return on the $210 million of capital. The Recycle
Ratio @10% is 6.4 and @ 0% it is 10.7. Estimated payout occurs after 2.7 years under the
current development scenario. The Appendix illustrates the overall economic cash flow of
the model followed by the economic cash flow of a typical CHOPS well and then a typical
10 well CHOPS pad followed by an illustration of the cash flow run for the same pad under
EOR production. Table 2 is followed by Table 3 illustrating the reserves associated with
the production from the economic modelling done by Apex.
Table 2: Godin Project Economic Value

NET PRESENT VALUE OF FUTURE CASH FLOW (BT)

RESERVE CATEGORY
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$MM
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Probable

816

653

529

433

357

Possible

1,612

1,227

947

741

586

TOTAL

2,428

1,880

1,476

1,173

943

Table 3: Godin Economic Model- Reserves

HEAVY OIL

RESERVE CATEGORY

Discovered
PIIP

Probable

GROSS Rec

Gross Rec

Net Rec

Net Rec

CHOPS

EOR

CHOPS

EOR

4,809,300

21,978,400

4,135,800

18,900,900

9,008,700

40,737,800

7,747,200

35,034,500

13,818,000

62,716,200

11,883,000

53,935,400

391,376,038
Possible
In model CHOPS
converted early to EOR

TOTAL Probable and Possible

Contingent Resources are found in the Upper Grand Rapids Formation. This is a
shallower horizon than the Wabiskaw but has never produced in the immediate area. Two
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SAGD Pilot projects were approved in 2014 one by Cavalier in the Hoole area
immediately east of the Godin Heavy Oil Leases and one in the Cenovus Pelican Lake
area further east. Further north in the Germain Area, Laricina Energy started production
from a Grand Rapids SAGD project in 2013 but it was suspended by the end of 2014. The
presence of oil in the Upper Grand Rapids in the Godin Heavy Oil Leases can be
demonstrated on open hole wireline logs.
This Report is not to be reproduced, distributed or made available, in whole or in part, to
any other person, company, regulatory body or organization other than The Company,
without the complete content of the Report and the prior knowledge and written consent of
Apex Global Engineering Inc.
Apex Global Engineering Inc. hereby gives its consent to the use of its name and to the
said estimates pursuant to Part 5 Section 5.7 Item (2) of NI 51-101.
Apex is of The Company, as provided in the standards pertaining to the estimating and
auditing of oil and gas resource information included in the Canadian Oil and Gas
Evaluation Handbook, set out by the Society of Petroleum Evaluation Engineers (“SPEE”)
and the Association of Professional Engineers, Geologists and Geophysicists of Alberta
(“APEGA”).
Apex Global Engineering Inc.

Michael Kamis P.Eng., Principal
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ENGINEER’S DECLARATION
This is to declare that APEX GLOBAL ENGINEERING INC., acknowledges that it has
prepared this Evaluation of Fortem Resources Inc. interests in certain properties in the
Godin Area, Alberta, Canada, effective February 28, 2018;
At the effective date of this presentation, Apex Global Engineering Inc., held 96,379
shares in Fortem Resources Inc. and that Chamonix Canada Inc., a company owned by
the ‘Kamis Family Trust’, held 857,142 shares in Fortem Resources Inc. Michael Kamis is
the ‘Trustee’ on behalf of the Trust. The shares were issued as part of a debt settlement.
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Alberta, T2R 1K7, Canada, HEREBY CERTIFY:

1. That I am the principal of APEX GLOBAL ENGINEERING INC., and that I
participated in the preparation of a Reserve and Resource Evaluation of the
interests of Fortem Resources Inc. in the Godin Heavy Oil Leases, Province of
Alberta, Canada. Effective date of this Report is February 28, 2018.
2. At the effective date of this presentation, Apex Global Engineering Inc. of which I
am the Principal, held 96,379 shares in Fortem Resources Inc. and that Chamonix
Canada Inc., a company owned by the ‘Kamis Family Trust’, held 857,142 shares
in Fortem Resources Inc. Michael Kamis is the ‘Trustee’ on behalf of the Trust.
The shares were issued as part of a debt settlement.
3. That I attended the University of Wyoming and that I graduated with a Bachelor of
Science Degree in Petroleum Engineering in 1977; and that I am a Registered
Professional Engineer in the Province of Alberta;
4. And that I have in excess of thirty-nine (39) years of Petroleum Engineering
studies relating to Western Canada, the United States and international oil and gas
fields.
5. That I have been a member in good standing with APEGA (Association of
Professional Engineers and Geoscientists of Alberta), since September 1979.
6. That I have been a member in good standing with SPE (Society of Petroleum
Engineers), since January 1975.
Michael Kamis P.Eng
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SUMMARY
Fortem Resources Inc (“The Company”) is assessing its 100% working interest in the
three Heavy Oil Leases in the Godin Area, Province of Alberta, Canada. The Godin
Heavy Oil Leases total 20 sections in Township 82 Range 1 West of the 5th Meridian and
Township 82 Range 26 West of the 4th Meridian in northeast Alberta. The property is
approximately 300 kilometers north of Edmonton. Heavy oil has been produced in this
region for almost 20 years by various companies and under varying methods. The
nearest major production is approximately 26 kilometers east at CNRL’s Brintnell
Wabiskaw Project (the “Brintnell Project”). The Brintnell Project is expected to peak at
over 50,000 Bopd in 2016. Adjacent to that project is Cenovus Energy Inc.’s (“Cenovus”)
Pelican Lake Grand Rapids Project (the “Pelican Lake Project”), which is expected to peak
at approximately 180,000 Bopd within its 40 year life.
The Wabiskaw Reserves in the Godin Heavy Oil Leases will be produced as CHOPS
(Cold Heavy Oil Production with Sand) primary and tertiary or EOR development. Table 4
below summarizes the Reserves for the Wabiskaw in primary and tertiary development in
the Godin Heavy Oil Leases. All the Wabiskaw Petroleum Intially In Place (‘PIIP’) on the
Lands is considered “Discovered” by previously drilled wells, on and surrounding the
lands, and “Commercial”, based upon existing economic conditions.

Table 4: Summary of Godin Gross Wabiskaw Undeveloped Reserves

Summary of Godin Gross (100%) Wabiskaw Undeveloped Reserves
DISCOVERED
PIIP

Primary CHOPS Recoverable
Reserves

EOR Recoverable Reserves

Proven Probable Possible Proven Probable Possible
Million Barrels
Million Cubic Meters
1

391.4
62.0
Cubic meter =
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13.3
2.1
6.2898

20.0
3.18

23.9
3.8

44.8
7.1

Bbls
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An economic evaluation was done for the value of the Wabiskaw Probable and Possible
Reserves and summarized below are the discounted cash flows at various net present
values (NPV).

Table 5: Summary of NPV (Before Tax) for Probable and Possible Reserves

NPV OF GODIN WABISKAW FUTURE CASH FLOW (BT)
0%

5%

10%

15%

20%

RESERVE
CATEGORY

$MM

$MM

$MM

$MM

$MM

Probable

816

653

529

433

357

Possible

1,612

1,227

947

741

586

TOTAL Prob & Poss

2,428

1,880

1,476

1,173

943

The Upper Grand Rapids shows oil net pay on the existing well logs, but there is very little
production from the the Grand Rapids in the area, therefore the oil present in this
formation is classified as a Contingent Resource. In 2014, two Grand Rapids steam
assisted gravity drainage (SAGD) pilot projects in the Hoole area and the Pelican Lake
area were approved by the AER, but these projects have been placed on hold due to low
oil prices. In 2007, Laricina applied for a 1800 Bopd SAGD project in the Germain area
approximately 30 kilometers NE of the Godin Heavy Oil Leases in Twp 84 R22 W4M. The
Germain SAGD project went into commercial production in June 2013 but was suspended
by the end of 2014 having produced up to 1,100 Bopd from four well pairs. (Laricina
Energy Ltd http://www.laricinaenergy.com/operations/germain.html).

Table 6: Summary of Godin Contingent Resources Unrisked

Summary Godin Grand Rapids Contingent Resources Unrisked
Gross (100%) Oil Volumes
Discovered PIIP
Contingent Resources
Low
Best
High
Low
Best
High
Estimate Estimate
Estimate
Estimate
Estimate Estimate
Million Barrels

251.0

461.1

847.2

14.2

21.1

51.5

Million Cubic Meters

39.9

73.3

134.7

2.3

3.3

8.2

1 Cubic meter =

6.2898
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DEFINITIONS OF RESERVES, CONTINGENT AND PROSPECTIVE
RESOURCES AND METHODOLOGY

→

Proved

1P

Probable

2P

Possible

3P

CONTINGENT RESOURCES
1C

2C

3C

UNRECOVERABLE

PROSPECTIVE RESOURCES
Best
Estimate

High
Estimate

―

Low
Estimate

Increasing Chance of Commerciality

COMMERCIAL

PRODUCTION
RESERVES

SUB-COMMERCIAL

DISCOVERED PIIP
UNDISCOVERED PIIP

TOTAL PETROLEUM IN PLACE (PIIP)

In the Godin Heavy Oil Leases, there are Probable and Possible Reserves in the Wabiskaw
formation and Contingent Resources in the Grand Rapids formation. The reserves are
calculated deterministically assuming Primary CHOPS production and tertiary EOR
production. Tertiary recovery is the addition of chemicals to a secondary recovery waterflood.
Contingent CHOPS Resources were calculated using a Probabilistic method, a Monte Carlo
simulation. There are no Prospective Resources on the property.

UNRECOVERABLE

←

Range of Uncertainty

→
Not to Scale

Resources Classification Framework
Resources Classification Framework: The Range of Uncertainty reflects the range of estimated
quantities potentially recoverable from an accumulation by project, and is determined by
probabilistic means. The vertical axis represents the Chance of Commerciality, the chance that
a project will be developed and reach commercial producing status and is a subjective
determination based on various commercial, engineering and geological risk factors.

Figure 1: Reserves and Resources Classification Framework

Total Petroleum Initially-in-Place (“PIIP”) refers to the total quantity of petroleum that is
estimated to exist originally in naturally occurring accumulations. It includes the petroleum
that exists in known accumulations prior to production and the estimated quantities yet to be
discovered in the various leads and prospects identified by seismic and inferred by geology.
A portion of the PIIP will be recoverable as determined by ultimate recovery factors and the
estimated recoverable portion is further classified as Reserves, Contingent Resources or
Prospective Resources.
Discovered Petroleum Initially-in-Place (“Discovered PIIP”) is the total quantity of
Petroleum that is estimated as of the effective date of the Report to be contained in known
accumulations prior to production.
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Past Production is the cumulative quantity of Petroleum that has been recovered as of the
effective date of the Report. It is the sum of all raw production which includes, sales and
non-sales product quantities as measured and reported by the operators. It is not included in
any values given to the Reserves, Contingent Resources or Prospective Resources, having
already been produced and sold.
Future production is sub-classified as Reserves, Contingent Resources or Prospective
Resources.
Multiple development projects may be applied to each known accumulation which may be
separated vertically into different formations or by area in different pools; each project will
recover a portion of the PIIP according to its unique reservoir characteristics. The projects
will be subdivided into Commercial and Sub-Commercial at the effective date, with the
estimated recoverable petroleum quantities being classified as Reserves and Contingent
Resources.
PROVED RESERVES;
“Proved reserves are those reserves that can be estimated with a high degree of certainty
to be recoverable. It is likely that the actual remaining quantities recovered will exceed the
estimated proved reserves.”
DEVELOPED PRODUCING
Developed producing reserves are those reserves that are expected to be recovered from
completion intervals open at the time of the estimate. These reserves may be currently
producing or, if shut in, they must have previously been on production, and the date of
resumption of production must be known with reasonable certainty.
DEVELOPED NON-PRODUCING
Developed non-producing reserves are those reserves that either have not been on
production, or have previously been on production, but are shut in, and the date of
resumption of production is unknown.
UNDEVELOPED RESERVES
Undeveloped reserves are those reserves expected to be recovered from known
accumulations where a significant expenditure (e.g., when compared to the cost of drilling
a well) is required to render them capable of production. They must fully meet the
requirements of the reserves classification (proved, probable, possible) to which they are
assigned.
PROBABLE RESERVE DEFINITION;
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“Probable reserves are those additional reserves that are less certain to be recovered
than proved reserves. It is equally likely that the actual remaining quantities recovered will
be greater or less than the sum of the estimated proved + probable reserves.”
POSSIBLE RESERVE DEFINITION;
“. Possible reserves are those additional reserves that are less certain to be recovered
than probable reserves. There is a 10% probability that the quantities actually recovered
will equal or exceed the sum of proved plus probable plus possible reserves”
5.5.4 GENERAL REQUIREMENTS FOR CLASSIFICATION OF RESERVES
The following general conditions must be satisfied in the estimation and classification of
reserves.
A. DRILLING REQUIREMENTS
Proved, probable, or possible reserves may be assigned only to known accumulations that
have been penetrated by a wellbore. Potential hydrocarbon accumulations that have not
been penetrated by a wellbore may be classified as prospective resources.
B. TESTING REQUIREMENTS
Confirmation of commercial productivity of an accumulation by production or a formation
test is required for classification of reserves as proved. In the absence of production or
formation testing, probable and/or possible reserves may be assigned to an accumulation
on the basis of well logs and/or core analysis that indicate that the zone is hydrocarbon
bearing and is analogous to other reservoirs in the immediate area that have
demonstrated commercial productivity by actual production or formation testing.
C. ECONOMIC REQUIREMENTS
Proved, probable, or possible reserves may be assigned only to those volumes that are
economically recoverable. The fiscal conditions under which reserves estimates are
prepared should generally be those which are considered to be a reasonable outlook on
the future. If required by securities regulators or other agencies, constant or other prices
and costs also may be used. In any event, the fiscal assumptions used in the preparation
of reserves estimates must be disclosed.
Undeveloped recoverable volumes must have a sufficient return on investment to justify
the associated capital expenditure in order to be classified as reserves, as opposed to
contingent resources.
D. REGULATORY CONSIDERATIONS
APEX GLOBAL ENGINEERING INC.
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In general, proved, probable, or possible reserves may be assigned only in instances
where production or development of those reserves is not prohibited by governmental
regulation. This provision would, for instance, preclude the assignment of reserves in
designated environmentally sensitive areas. Reserves may be assigned in instances
where regulatory restraints may be removed subject to satisfaction of minor conditions. In
such cases, the classification of reserves as proved, probable, or possible should be
made with consideration given to the risk associated with project approval.
5-16 VOLUME 1 — RESERVES DEFINITIONS AND EVALUATION PRACTICES
AND PROCEDURES
CANADIAN OIL AND GAS EVALUATION HANDBOOK ©SPEE (CALGARY
CHAPTER)
5.5.5 PROCEDURES FOR ESTIMATION AND CLASSIFICATION OF RESERVES
The process of reserves estimation falls into three broad categories: volumetric, material
balance, and decline analysis. Selection of the most appropriate reserves estimation
procedures depends on the information that is available. Generally, the range of
uncertainty associated with an estimate decreases and confidence level increases as
more information becomes available, and when the estimate is supported by more than
one estimation method. Regardless of the estimation method employed, the resulting
reserves estimate should meet the certainty criteria in Section 5.4.
Contingent Resources are those quantities of petroleum estimated, as of a given date, to
be potentially recoverable from known accumulations, but the applied projects are not yet
considered mature enough for commercial development due to one or more contingencies.
Contingent Resources may include, for example, projects for which there are currently no
viable markets, or where commercial recovery is dependent on technology under
development, or where evaluation of the accumulation is insufficient to clearly assess
commerciality.
Contingencies may include factors such as economic, legal, environmental, political, and
regulatory matters, or a lack of markets. It is also appropriate to classify as contingent
resources, the estimated discovered recoverable quantities associated with a project in the
early evaluation stage. Contingent Resources are further classified in accordance with the
level of certainty associated with the estimates and may be sub classified based on project
maturity and/or characterized by their economic status.
Not all technically feasible development plans will be commercial. The commercial viability
of a development project is dependent on the forecast of fiscal conditions over the life of
the project. For Contingent Resources, the risk component relating to the likelihood that
an accumulation will be commercially developed is referred to as the “chance of
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development.” For Contingent Resources, the chance of commerciality is equal to the
chance of development.
Prospective Resources are those quantities of petroleum estimated, as of a given date,
to be potentially recoverable from undiscovered accumulations by application of future
development projects. Prospective Resources have both an associated chance of
discovery and a chance of development. Prospective Resources are further subdivided in
accordance with the level of certainty associated with recoverable estimates assuming
their discovery and development and may be sub classified based on project maturity.
Not all exploration projects will result in discoveries. The chance that an exploration
project will result in the discovery of petroleum is referred to as the “chance of discovery.”
Thus, for an undiscovered accumulation, the chance of commerciality is the product of two
risk components — the chance of discovery and the chance of development.
Estimates of resources always involve uncertainty, and the degree of uncertainty can vary
widely between accumulations/projects and over the life of a project. Consequently,
estimates of resources should generally be quoted as a range according to the level of
confidence associated with the estimates. An understanding of statistical concepts and
terminology is essential to understanding the confidence associated with resources
definitions and categories. These concepts, which apply to all categories of resources, are
outlined below. The range of uncertainty of estimated recoverable volumes may be
represented by either deterministic scenarios or by a probability distribution. Resources
should be provided as low, best, and high estimates as follows:
• Low Estimate: This is considered to be a conservative estimate of the quantity
that will actually be recovered. It is likely that the actual remaining quantities
recovered will exceed the low estimate. If probabilistic methods are used, there
should be at least a 90 percent probability (P90) that the quantities actually
recovered will equal or exceed the low estimate.
• Best Estimate: This is considered to be the best estimate of the quantity that will
actually be recovered. It is equally likely that the actual remaining quantities
recovered will be greater or less than the best estimate. If probabilistic methods
are used, there should be at least a 50 percent probability (P50) that the quantities
actually recovered will equal or exceed the best estimate.
• High Estimate: This is considered to be an optimistic estimate of the quantity that
will actually be recovered. It is unlikely that the actual remaining quantities
recovered will exceed the high estimate. If probabilistic methods are used, there
should be at least a 10 percent probability (P10) that the quantities actually
recovered will equal or exceed the high estimate. This approach to describing
uncertainty may be applied to reserves, contingent resources, and prospective
resources. There may be significant risk that sub commercial and undiscovered
accumulations will not achieve commercial production, however, it is useful to
consider and identify the range of potentially recoverable quantities ly of such risk.
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Unrecoverable petroleum quantity is that portion of the Discovered or Undiscovered PIIP
which is estimated at the effective date not to be recoverable by future development. It is
that portion of the PIIP remaining after the recoverable Contingent or Prospective Resource
is removed. A portion of this petroleum quantity may become recoverable in the future as
commercial circumstances or technological improvements occur, but is given no value at the
Effective Date. The remaining portion may never be recovered due to physical and chemical
restraints in petroleum reservoirs.
Deterministic and Probabilistic Methods
Reserves or resource estimates may be prepared using either deterministic or
probabilistic methods.
a. Deterministic Method is the one most commonly employed worldwide, involves the
selection of a single value for each parameter in the reserves or resources calculation.
The discrete value for each parameter is selected based on the estimator’s determination
of the value that is most appropriate for the corresponding reserves or resources category.
b. Probabilistic Method analysis involves describing a range of possible values for each
unknown parameter. This approach typically consists of employing computer software to
perform repetitive calculations (e.g. Monte Carlo simulation) to generate the full range of
possible outcomes and their associated probability of occurrence.
c. Deterministic and Probabilistic Estimates are not distinct and separate. A
deterministic estimate is a single value within a range of outcomes that could be derived
by a probabilistic analysis. There should be no significant difference between reported
reserves or resources estimates prepared using deterministic and probabilistic methods.
d. Application of Guidelines to the Probabilistic Method: The following guidelines
include criteria that provide specific limits to parameters for proved reserves and
resources estimates. For example, volumetric estimates are restricted by the lowest
known hydrocarbon (LKH). Inclusion of such specific limits may conflict with standard
probabilistic procedures which require that input parameters honour the range of potential
values. Nonetheless, it is required that the guidelines be met regardless of analysis
method. Accordingly, when probabilistic methods are used, constraints on input
parameters may be required in certain instances. Alternatively, a deterministic check may
be made in such instances to ensure that aggregate estimates prepared using
probabilistic methods do not exceed those prepared using a deterministic approach
including all appropriate constraints.
The copyright holders of COGEH have given the Alberta Securities Commission and
users of NI 51-101 authority to reproduce Section 5 of volume 1 of COGEH. The COGEH
itself can be obtained from the Petroleum Society of the Canadian Institute of Mining,
Metallurgy and Petroleum, Calgary Chapter at www.petsoc.org.
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In this Report, Deterministic methodology was used to determine Reserves and
Probabilistic methodology was used to determine Resources. Reserves for each
prospective horizon were determined by evaluating all parameters and calculated using oil
volumetric calculations. Resources for each horizon were determined using the Monte
Carlo simulation. Reserves are risked according to their categorization as explained
above.
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RESERVE AND RESOURCE CLASSIFICATION - GODIN HEAVY OIL
LEASES
There are Probable and Possible Reserves and Contingent Resources that can be
ascribed to the properties based upon existing wells, published data, core data, drill stem
tests, production, and well logs.
Probable and Possible Reserves have been assigned to the Wabiskaw for primary
production in the form of cold heavy oil production with sand (“CHOPS”) and for tertiary
production from an EOR water/polymer/alkaline flood. CHOPS has been very successful
at the Brintnell project operated by CNRL and an EOR polymer flood is being successfully
used in the Wabiskaw formation in the Brintnell Project. According to the annual
submissions to the Alberta government, the Brintnell Project is exceeding the pilot
projections and should exceed incremental projected recoveries of 18%. Although The
Company has the same horizon, the Wabiskaw produced oil viscosity in the Godin area is
unknown, as there is no Past Production on the Godin Heavy Oil Leases or from nearby
wells. Once a pilot on the Godin Heavy Oil Leases has been tested and is successful, The
Company will have Proved Developed Reserves and Proven Undeveloped Reserves.
However at the Effective Date of this Report, only Probable and Possible Reserves can be
assigned to the Wabiskaw in the Godin Heavy Oil Leases. There is uncertainty that the
pilot process for tertiary recovery, recorded in the Pelican Lake Projects for CNRL and
Cenovus, will succeed in the Godin Wabiskaw reservoir. Until more fluid analyses are
obtained in this reservoir from wells to be drilled, The Company is unsure of the oil
viscosity in the Wabiskaw reservoir and how, or if, the oil viscosity may change across the
reservoir. Future drilling on the Godin Heavy Oil Leases will provide cutting descriptions
indicating the presence of hydrocarbons, cores for porosity and permeability, production
tests with recovered volumes of hydrocarbons, and petrophysical logs which together will
provide quantitative values for reservoir parameters used to evaluate the reservoir.
From analog wells in the Brintnell Project, it was determined that wells produce at
commercial rates when they are horizontally drilled and it is assumed in the economic
model the Godin Heavy Oil Lease will be developed with horizontal wells.
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Table 7: Probable Undeveloped Sections- Wabiskaw

Godin Heavy Oil Leases
Probable Undeveloped Sections
Section

Twp

Range

Mer

Gross Acres

Gross
Hectares

Fortem WI

19
28
29
30
31
32
33

82
82
82
82
82
82
82

1
1
1
1
1
1
1

5
5
5
5
5
5
5

640
640
640
640
640
640
640

256
256
256
256
256
256
256

100%
100%
100%
100%
100%
100%
100%

Net
Acres

Net Ha

640
640
640
640
640
640
640
4480

256
256
256
256
256
256
256
1792

Table 8: Possible Undeveloped Sections- Wabiskaw

Godin Heavy Oil Leases
Possible Undeveloped Sections
Section

Twp

Range

Mer

Gross Acres

Gross
Hectares

Fortem
WI

Net
Acres

Net Ha

13
14
20
21
22
23
24
27
34
35
36
27
28
33
34

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

1
1
1
1
1
1
1
1
1
1
1
26
26
26
26

5
5
5
5
5
5
5
5
5
5
5
4
4
4
4

640
640
640
640
640
640
640
640
640
640
640
640
75
75
640

256
256
256
256
256
256
256
256
256
256
256
256
30
30
256

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

640
640
640
640
640
640
640
640
640
640
640
640
75
75
640
8470

256
256
256
256
256
256
256
256
256
256
256
256
30
30
256
3388

Contingent Resources have been assigned to the Grand Rapids Formation due to the
presence of potential oil pay on existing open hole wireline logs, hence the PIIP is
Discovered. At this time there are no fluid analyses, no core data and no viscosity
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information for these horizons on the Godin Heavy Oil Leases. Commercial viability has
not been established in any nearby project largely due to oil pricing.
In the Hoole area, Twp 81 Rge 24 and 25 W4M, 10 km to the east of the Godin Heavy Oil
leases Cavalier Energy received approval in 2014 to commence a 10,000 Bopd SAGD
project in the Upper Grand Rapids Formation. They claimed potential of up to 115,000
Bopd in full development by 2022. Best estimate Discovered Exploitable Bitumen In Place
of 2.7 billion barrels and 1.25 billion barrels of probable undeveloped and best estimate
economic contingent resources. (Cavalier Energy Ltd. 2014 Investor presentation). Due
to commodity price drop the Hoole Project is suspended.
Also in 2014, in the Pelican Lake area 30 km east of the Godin Heavy Oil Lease, Cenovus
received approval to commence commercial exploitation of oil through a SAGD project in
the Upper Grand Rapids formation. They announced the production capacity to be
180,000 Bopd to be developed in multiple phases with a Contingent Resource value of 1.5
Billion Barrels with 78 million Probable Reserves.
Laricina on its website, reports the Germain Commercial Demonstration Project started up
in June 2013 with first steam injection to be suspended by the end of 2014. Prior to shut-in
at the end of 2014, the four well-pairs producing a combined oil production rate of more
than 1,100 barrels per day. A second phase was to ramp production up to 33,000 Bopd
with future investments taking this project up to 200,000 Bopd. Laricina is currently in
receivership. Germain is located 30 kilometers north of the Godin Heavy Oil Leases.
(Laricina Energy Ltd http://www.laricinaenergy.com/operations/germain.html).
Table 9: Godin Contingent Resource- Grand Rapids

CONTINGENT OIL RESOURCES- GRAND RAPIDS - GODIN BLOCK
Unrisked

Risked

Gross (100%) Oil Volumes (MMBbls)
Undiscovered PIIP

Risked

Prospective Recoverable Oil Resources

Recoverable
Resource

Low Estimate

Best Estimate

High Estimate

Low Estimate

Best Estimate

High Estimate

Best Estimate

251.0

461.1

847.2

14.2

21.1

51.5

15.1

Oil Volumes Net to the Company (MMBbls)
Undiscovered PIIP

Prospective Recoverable Oil Resources

Risked
Recoverable
Resource

Low Estimate

Best Estimate

High Estimate

Low Estimate

Best Estimate

High Estimate

Best Estimate

251.0

461.1

847.2

14.2

21.1

51.5

15.1

Company Average WI =

100.0%

Pursuant to NI 51-101 section 5.9 (2) (d) (iv), the following specific contingencies that
could prevent the Resources being classified as Reserves are:
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1. The uncertainty of the production rates that can be achieved, due to various
reservoir factors discussed later in this report;
2. The uncertainty of pool size and lateral extent due to lack of seismic and well
control and the assumed geological environment of reservoir sand deposition.
3. There is no certainty that any portion of the PIIP on logs will be commercially
viable to produce.
The principal risks are production risks. Does the Grand Rapids Resource have the
necessary viscosity to produce under primary production? What is the quality of the oil?
Would the formation produce with horizontal wells? This resource will require thermal
energy for production. How much sand will be produced during production? The Grand
Rapids has a significant amount of Petroleum Initially-In-Place (PIIP) and has good lateral
and regional extent. The questions revolve around the producibility of the horizon.
Fair Market Value of the Probable and Possible Reserves is not determined in this
Report. Based upon present oil pricing assumptions and estimates of capital and
operating costs and reasonable assumptions of flow rates and recovery factors, the
Reserves could be produced economically today, provided a Godin pilot project shows
similar results to those seen in the Cenovus and CNRL projects. The NPV numbers are
calculated on a Before Taxation basis but include royalties, operating costs and capital
recovery. Net Present Values DO NOT represent “Fair Market Value” even though the
numbers have been risked, but give an estimation of the potential asset value of the
Company if discovery of petroleum is achieved. No values were associated with
Contingent Resources as there are no production results analogous to assist in
forecasting results.

LAND REVIEW
LAND TENURE
The three Godin Heavy Oil Leases, comprising of about 20 sections totaling 5170 ha
(5170 net ha, 12,925 net acres), are located west of Athabasca in northern Alberta, 18
sections within Township 82, and Range 1 West of the 5th Meridian and 2 full sections and
the portions of two sections within Township 82, and Range 26 West of the 4th Meridian.
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Figure 2: Godin Heavy Oil Leases

Fortem Resources Inc. acquired its 100% working interest in the Heavy Oil Leases in the
lands in a Land Sale with a commencement date of May 12, 2016. Its only land burdens
are annual rentals and Alberta Crown Royalties.
Table 10: Godin Heavy Oil Leases

Heavy Oil
Lease #

Sections Included in Lease

7416050001

T082-26W4: 27; 34

7416050002 T082-01W5: 13; 14; 23; 24

Net
Gross
Area
Area (ha)
(ha)

561.89

1024

Net Area Commence
(acres)
Date

Expiry
Date

561.89 1404.725 2016-05-12 2031-05-12

1024

2560

2016-05-12 2031-05-12

Fortem
Working
Interest

Rentals
$/Ha

100%

$7.00

100%

$3.50

Burdens

Alberta
Crown
Royalty
T082-01W5: 19; 20; 21; 22;
7416050003 27; 28; 29; 30; 31; 32; 33; 3584
34; 35; 36

3584

8960

TOTAL 5,170

5,170

12,925
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Primary Heavy Oil Leases are issued for 15 year terms through public offerings, direct
purchases, lease selection from permits, and extensions of first-term Heavy Oil leases.
In most cases, primary leases are acquired through the public offering process. Annual
rent is payable on all Heavy Oil agreements. Rent is calculated at the rate of $3.50 per
hectare or a minimum amount of $50. Rentals are higher in Heavy Oil area 1 at $7.00/ha.
The Mines and Minerals Act, defines Heavy Oil as
•
•
•

sands and other rock materials containing crude bitumen
the crude bitumen contained in those sands and other rock materials
any other mineral substance (except natural gas) associated with the above
mentioned crude bitumen, sands or rock materials.

Minimum Level of Evaluation (MLE) criteria are similar for both permits and leases. MLE
data for each permit or lease must be submitted separately. Drilling or seismic work must
be completed on each section covered by the permit or lease.
ENGINEERING AND DEVELOPMENT REVIEW
SUMMARY
The Godin project is a proposed in situ Wabiskaw Heavy Oil development using CHOPS
initially and EOR polymer flooding. A full development of the 20 sections held by The
Company, is proposed. The project is in the Wabiskaw formation and is situated near the
successful commercial CNRL Brintnell project which is producing in excess of 50,000
Bopd and anticipated to expand to 150,000 Bopd. From a review of logs from wells in both
projects, the Godin project reservoir quality looks as good as the Brintnell project, however
oil viscosity in the Godin area is poorly documented.
DEVELOPMENT ASSUMPTIONS
In analogy to Brintnell, Godin will be developed with horizontal wells. Initially the design is
to drill 10 horizontals in a horsetail pattern in each section. The wells are to be spaced at
approximately 150 to 175 meters apart in the intial design. The reservoir is at an
approximate depth of 450 meters over most of the Godin Heavy Oil Leases. Individual
horizontal wells will have lengths of 1000 to 1400 meters. Surface casing will be 9 5/8”
outside diameter and production casing will be 7”, with a 5” slotted liner, 12 slots per foot
of 0.25” width and 2.5” length, in the horizontal lateral.
The wells will be equipped with progressive cavity pumps.
The anticipated cost to drill and equip each horizontal well is $900,000. An additional
$50,000 in capital costs were added to each horizontal well to account for well
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conversions to polymer injection wells, 2 wells per section were anticipated for conversion.
Vertical wells when drilled are anticipated to cost $450,000 each.
For simplicity and ease of calculation the Apex Economic model assumes a straight 14%
royalty for the life of the project. Commercial Heavy Oil royalty will apply, but the Crown
royalty used in such a small Valu-Nav evaluation will not work appropriately.
The wells have two regimes of production that were modelled separately. The production
curves and the resulting reserves were arrived at through a Monte Carlo analysis of 650
wells within the Brintnell project. This analysis is attached in the Appendix for support.
The wells are initially produced under a primary scheme called “CHOPS”, Cold Heavy Oil
Production with Sand. The Model produces these wells under primary to a cumulative
production of 70,000 bbls. This is classified on the Godin Heavy Oil Leases as Probable
and Possible Reserves since the recovery under primary production has been proven in
over 1000 wells on the CNRL and Cenovus lands to the east. No well on the The
Companies Godin Heavy Oil Leases has been produced.
The CHOPS wells are then transitioned to tertiary production under a polymer waterflood
injection scheme. Injection wells are either converted producers, existing vertical wells or
new injection wells. The producers in each section are produced to a cumulative oil
production of 385 M Barrels. The production from the tertiary EOR is assumed to be
Probable and Possible Reserves. The CHOPS production profile is shown below in Figure
3 and the EOR production profile is shown in Figure 4.
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Figure 3: CHOPS Horizontal Production Profile

Qi is 80 Bopd rising to 207 over 4.4 months and producing 70 MB over 27 months
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Figure 4: Tertiary (Polymer) Flood Production Profile

Qi is 25 Bopd rising to 126 Bopd in 17 months to an ultimate recovery of 315 MB for EOR.

RESERVOIR CHARACTERISTICS
Wabiskaw Formation:
•
•
•
•
•
•
•
•
•

Depth 300 – 425 m TVD
Net Pay 1 – 9 m
Porosity 28 – 32%
Permeability 300 – 3000 md
Temperature 13 – 17 °C
Water Saturation 30 – 40 %
Oil Viscosity 800 – 80,000 Cp @ 15 °C
Initial Reservoir Pressure 1900 – 2600 KPa
Oil Gravity 19 – 21 °API

OPERATING REGIME

APEX GLOBAL ENGINEERING INC.

Page 32

The offset Operator (CNRL) has targeted $12.00 per barrel as its operating cost. The
Apex model assumes an operating cost of $20.00 per barrel for the life of the project. As
stated, the model assumes a 14% royalty. Miscellaneous expenses were accounted for
by introducing a fee of $1.50 per bbl as a cost for each well for its life.
For each well, an abandonment cost of $35,000 was assumed.
The oil price was assumed to be $US 62.18 per barrel for WTI in 2018 with a differential of
$US20.00 for WCS to give a WCS price of $CDN 61.14. The exchange rate was assumed
to be 0.7 US $ per 1.00 CDN $.

Godin, Brintnell & Pelican Lake

Figure 5: Godin Area

The Godin Heavy Oil Leases is located in the greater Wabasca area shown in Figure 5
above and located east of CNRL’s Brintnell.
A single horsetail pad is shown below in Figure 6.
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Figure 6: Horsetail Horizontal Pad Scheme for Godin (Godin is 10 wells)

Figure 7: Typical Horizontal Completion Details
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Figure 7 shows a typical horizontal completion. Published reports indicate that in this area
sand production is about 1.5% or less. Typical horizontal completions will see the
intermediate string set at the top of the Wabiskaw. A tapered slotted liner will be hung
from the intermediate casing and run to the end of the approximated 1,440 meter
horizontal length. The well is completed with charge pump set below a progressive cavity
pump and above a gas separator.
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DEVELOPMENT REPORT ON GODIN
The Godin Heavy Oil Leases is located in the Wabasca area west of Athabasca but in the
centre of a great deal of in-situ Heavy Oil development. The following map (Figure 8) is
taken from the internet from the Centre for Energy website (www.centreforenergy.com).
The map depicts existing Heavy Oil projects within the Athabasca and Wabasca areas.
AREA DEVELOPMENT
Figure 8 below shows in situ Heavy Oil development with the blue dots. There are
currently six projects located within the Wabasca Heavy Oil. In addition, there are
numerous projects located in the Cold Lake Heavy Oil area, the Peace River area and the
Athabasca region. The two largest projects in Wabasca are CNRL’s Brintnell Project with
Cenovus’ Pelican Lake Project immediately adjacent to it. CNRL is projected to surpass
80,000 Bopd in 2020 with their Brintnell Project. Cenovus is currently producing 24,000
Bopd. Both companies drilled stratigraphic vertical test wells to define their acreage and
then developed their project with long horizontal wells. There are over 600 horizontal
producers and injectors on the CNRL and Cenovus acreage. Horizontal development will
be the proposed plan for the Godin Project.
ECONOMICS
As stated earlier in the Development Discussion, the Godin Project will be undertaken in
phases. Phase 1 will include the first four verticals wells. Those wells along with data from
previously drilled wellbores will define the resource. Phase 1 expanded will then include
horizontal development for primary production from the Wabiskaw. The development plan
Godin

Figure 8: Godin Project Area within
Wabasca
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will see all 20 sections fully developed.
Phase 2 will be the implementation and completion of a pilot on tertiary recovery through
the flooding with the use of a water based polymer or alkaline flooding fluid. CNRL and
Cenovus have had success with a water/polymer flood. Although the Godin Heavy Oil
Leases are in the same Wabiskaw Formation, the flooding is not proved in the Godin area
yet. Questions on sweep, viscosity and recovery can only be answered with a pilot.
Wells will either be drilled or converted to allow injection wells within the pattern.
Utilizing existing published data, primary CHOPS recovery is assumed to be 8% while
tertiary EOR recovery will incrementally add 14.4% recovery of the PIIP, totaling 22.4%.
CNRL has presented and published its annual project performance reports to the AER. In
most of the approval areas CNRL is forecasting ultimate recovery in excess of 28%.
The Godin Heavy Oil Leases have not undergone an application for a commercial project
with the Alberta government and as such, does not qualify at this time for a commercial
royalty. For the economics, a royalty of 14% was used which is a conservative estimate of
the overall royalty burden for a commercial project.
A summary of the included and previously discussed capital costs is shown in Table 11
following.
Table 11: Godin Project Capital Costs (Uninflated)

# units
Drilling
Faciity
Gross Total

Vertical
Horizontal
Processing, Injection and Power

M$/unit

Total M$

4

450

1,800

200

950

190,000

4

5,000

20,000
211,800

The operating costs for the project were divided into fixed well costs per month, and fixed
workover costs per year. Variable costs were assigned,on a per barrel basis and as
shown in Table 12, below. The variable workover (WO) costs were applied to only the
producing wells.
Table 12: Operating Costs for Economic Model

Variable $/bbl

Misc. Variable $/bbl

Vertical

20

1.50

Horizontal

20

1.50

Horizontal EOR

20

1.50

The royalty scheme assumed for this model was a fixed 14% royalty (Gross) for all
production. This was a conservative attempt to model the eventual commercial royalty
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which should start out at 1% Gross to 9% before payout and ultimately a sliding scale after
payout on net profits.
Table 13: Economic Model Royalty Regime

Royalty %
Horizontal

14

The above assumptions were applied and the model were run under price assumptions
that included assuming that like CNRL the Godin crude would be delivered to the pipeline
utilized by CNRL and Cenovus. According to the “Crude Monitor.ca” Wabasca Heavy is a
blend of heavy oil production obtained by polymer injection and water flooding from the
Athabasca region and typically has 19-20 API gravity and 4.15 wt.% sulphur content.
Principal producers of the Wabasca Stream include Cenovus and CNRL, though other
producers do connect to the Wabasca Heavy stream. Wabasca Heavy is delivered to
Edmonton via the Pembina Pipeline and Rainbow Pipelines.
A quality differential shipping toll was calculated for Wabasca based on regional
information. The price was then forecasted based on the Apex forecast of Edmonton light
and the forecast of the differential and shipping costs. Below is a table showing the
forecast that was used in the evaluation.
Table 14: Economic Model Price and Differential Forecast

YEAR

WTI Godin Cdn
Forecast
Price
$US/BBL $CDN/BBL
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2018

$62.18

$61.14

2019

$53.00

$59.26

2020

$55.00

$62.35

2021

$59.00

$65.88

2022

$62.00

$67.60

2023

$65.00

$69.35

2024

$68.00

$71.14

2025

$71.00

$72.96
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The economic model was run to assess the Net Present Value of Cash Flow (Before Tax)
for primary and EOR development of the full twenty (20) sections. Table 15 gives a
summary of the NPVs.

Table 15: Summary of Net Present Values (BT) for Proven and Probable Reserves for Godin Project

NET PRESENT VALUE OF FUTURE CASH FLOW (BT)
0%

5%

10%

15%

20%

$MM

$MM

$MM

$MM

$MM

Probable

815.6

653.1

528.9

432.7

357.2

Possible

1,612.2

1,227

947.1

740.5

585.7

TOTAL

2,427.8

1,880.1

1,426

1,173.2

942.9

RESERVE CATEGORY

Apex evaluated over 650 wells in the CNRL Brintnell Project and developed three type
wells based on high recovery, average recovery and lower recovery. The average
recovery type well was used as the basis for our model projections and is based on CNRL
seeing 8% primary recovery from wells and pads designed as mentioned above. The
same process was repeated for evaluation of wells under tertiary recovery and a type well
forecast was obtained from that review. For our evaluation the major difference with
Brintnell is that we have projected recovery in our model based on one pad per section.
The recovery our model has for EOR is an incremental 14.4% taking overall recovery to
22.4%. The twenty sections owned by The Company in Godin are currently assessed as
being close in all reservoir parameters to the average production sections at the Brintnell
Project for CNRL. However, detailed design work has not been done and development is
limited to twenty sections at this time. CNRL has four or five Townships, or hundreds of
sections to sequentially develop with no worries about encroaching on section line
boundaries. Ultimately under initial development, The Company may decide to decrease
the interwell spacing in order to get the maximum drilling density for its twenty sections. At
175 meters of interwell spacing there is the possibility of almost 36 pads for development.
Apex took a conservative initial approach with one pad per section.
PROBABLE AND POSSIBLE RESERVES
A successful pilot has to be conducted and a decision on commerciality under a polymer
or alkaline flood has yet to be made, thus the Godin Heavy Oil Leases Reserves are
classified as Probable and Possible. The wells drilled under Apex’ model would have to be
subjected to pressure maintenance and a flood. The installation of a
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water/alkaline/polymer flood it is estimated, based on the results published by CNRL in its
annual report to the Alberta government, that flood response would take approximately
two years to achieve and that injection would have to be implemented approximately five
years into the life of the producing well.
The Reserves resulting from a successful flood are summarized in the following table.
Table 16: Summary of Godin Economic Model CHOPS and EOR Reserves for the Wabiskaw

HEAVY OIL

RESERVE
CATEGORY

Discovered
PIIP

Probable

GROSS
Rec

Gross Rec

Net Rec

Net Rec

CHOPS

EOR

CHOPS

EOR

4,809.3

21,978.4

4,135.8

18,900.9

9,008.7

40,737.8

7,747.2

35,034.5

13,818,000

62,716,200

11,883,000

53,935,400

391,376,038
Possible
In model
CHOPS
converted
early to EOR
TOTAL Probable and Possible

The Net Present Value of the Cash Flow for the EOR development on the Godin
Wabiskaw lands is summarized below.

Table 17: Summary of Net Present Vales of Cash Flow (BT) for Wabiskaw Reserves

NET PRESENT VALUE OF FUTURE CASH FLOW (BT)
0%

5%

10%

15%

20%

RESERVE
CATEGORY

$MM

$MM

$MM

$MM

$MM

Probable

815.6

653.1

528.9

432.7

357.2

Possible

1,612.2

1,227

947.1

740.5

585.7

TOTAL

2,427.8

1,880.1

1,426

1,173.2

942.9

The overall project model give a +200% Rate of Return on the $210 million of capital. The
Recycle Ratio @10% is 6.4 and @ 0% it is 10.7. Estimated payout occurs after 2.7 years
under the current development scenario. The Appendix illustrates the overall economic
cash flow of the model followed by the economic cash flow of a typical CHOPS well and
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then a typical 10 well CHOPS pad followed by an illustration of the cash flow run for the
same pad under EOR production.

GEOLOGICAL REVIEW
INTRODUCTION
The Godin Heavy Oil Leases, located in north central Alberta, contains Probable and
Possible Reserves in the Wabiskaw as well as Contingent Resources in the Grand Rapids
formation. Eight wells have been drilled on the Godin lands, all of which encountered oil
bearing sections on well logs in the Wabiskaw and the Grand Rapids. The main prospect
is the Wabiskaw Formation of the Bullhead Group, trapped by a regional stratigraphic trap
and a local subsurface high.
Hydrocarbon source is believed to be the Jurassic and Devonian oil shales much further
west and southwest, the oil migrated laterally long distances and vertically into Cretaceous
aged clastic reservoirs. Oil remained in-situ as a result of lateral seal within the
sandstones and vertically by overlying cap rocks. Lighter ends were lost during migration
and when the heavier oils were trapped.
One well, a shut-in Heavy Oil producer at 103/09-28-82-2W5/00 to the west of the Godin
Heavy Oil Leases, has a cumulative total of 469.4 barrels of oil produced over a nine day
production test period from the Wabiskaw. None of the wells on, or adjoining, the Godin
Heavy Oil Leases encountered an oil water contact in the Wabiskaw. The gross pay
interval is up to 8 meters thick in the Wabiskaw. Net pay is somewhat less than gross pay
due to wireline well log cut-offs that were used for resistivity and porosity. Net pay values
were determined from publically available well logs. Well logs do not give any direct
indication of productivity nor can it be assumed where net pay is given that the horizon will
produce.
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LOCATION
The Godin Heavy Oil Leases are located in Township 82 Range 1 West 5th Meridian and
in Township 82 Range 26 West 4th Meridian in north central Alberta as shown in Figure 9.

Figure 9: Godin Location
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Figure 10: Structure map - Godin Heavy Oil Leases vs. CNRL Brintnell

The Godin Heavy Oil Leases are located north of Godin Lake. The nearest settlement is
the Wabasca First Nation approximately 16 kilometers to the east. The area is
approximately 100 kilometers north of the town of Slave Lake Alberta and 180 kilometers
southeast of Fort McMurray. Highway 754 to the south services the Wabasca-Desmarais
area and is a paved road. The Godin Heavy Oil Leases is accessible by an unpaved all
weather road in good condition that connects to highway 754. There is a road bridge of
unknown weight capacity over an unnamed creek that bisects the Godin Heavy Oil
Leases. Much of the Godin Heavy Oil Leases are low lying and where it contains Muskeg,
is winter access only. The south side of the creek is logged and probably accessible year
round. Apex personnel have visited the Godin Heavy Oil Leases and the area
surrounding to confirm local access.
PREVIOUS WORK
Apex has reviewed published work and AEUB applications in the Brintnell and Pelican
Lake areas by CNRL and Cenovus. CNRL and Cenovus have published data on
production, pilot projects and viscosity as well as specific and regional geology. Apex has
reviewed the public well data including the log data and core data for most area wells.
Apex has not reviewed any seismic in the area. It is sparse and currently not available to
The Company.
STRATIGRAPHY
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The stratigraphic column of the Godin Heavy Oil Leases can be broken down into two
major units, the Paleozoic rocks of the Devonian period below the major regional
unconformity and, the Cretaceous clastic section above the unconformity. The
stratigraphic chart (Figure 11) outlines formation names found throughout this region.
The Cretaceous units carry duplicate names because this area is in the transition between
the formation names in common usage in northwestern Alberta and the northeastern and
eastern plains areas of Alberta. In the Godin Heavy Oil Leases, the Cretaceous units of
economic interest unconformably overly the Wabamun, the Mississippian and a portion of
the Upper Devonian having been eroded.

144

Upper
Cretaceous

97.5

PERIOD

Lower
Cretaceous

AGE (MYr)

GROUP

FORMATION TOPS USED BY APEX IN
THE GODIN HEAVY OIL LEASES
La Biche

Colorado

Viking (Pelican)
Joli Fou
Grand Rapids (Spirit River)

Mannville

Clearwater
Wabiskaw (Bluesky)
McMurray (Gething)

367

Wabamun
Grosmont

Upper Devonian

Fairholme

Ireton/Fort Simpson
Muskwa/Duvernay
Cooking Lake
Mildred
Moberly

Beaverhill Lake

Waterways

Christina
Calumet
Firebag

387

Slave Point
Middle Devonian

374

Muskeg/Prairie Evaporite
Upper Elk Point
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Lower Devonian

Contact Rapids
Cold Lake
Lower Elk Point

Ernestina Lake
Lotsberg
Basal Red Beds

408

Granite Wash

570

Precambrian

WABISKAW
Figure 11: The Stratigraphic Column in the Godin Heavy Oil Leases with equivalent formation names

The Wabiskaw is the principal and most prolific productive formation in the area and is the
major producing formation at the analog field, CNRL’s Brintnell Project. The Wabiskaw
sand covers all of the Godin Heavy Oil Leases and is porous and oil saturated throughout.
The Wabiskaw is the lateral time equivalent of the Bluesky, Glauconite and the Cummings
members of the Lower Mannville. In the Godin Heavy Oil Leases it is deposited in a
northwest southeast trending beach facies 5 to 8 meters thick. It has a clean appearance
on well logs with excellent reservoir characteristics averaging 28% effective porosity and
70% to 80% oil saturation. The Wabiskaw, regionally, is a regressive beach to shoreface
bar complex prograding over the fluvial to estuarine sediments of the McMurray or
unconformably overlying the
Upper Devonian Wabamun
carbonate. On the Godin
Heavy Oil Leases there are
four transgressive
regressive cycles of
Wabiskaw deposition, the
upper regression being the
most porous and
prospective for production.

Figure 12: Deposition of Wabiskaw
and McMurray formations in the
Godin Heavy Oil Leases (after
Cenovus 2013)

The Godin Heavy Oil
Leases are close to
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exposed Devonian and Mississippian island structures in the subsurface referred to as the
Red Earth and Keg River Highlands which were above sea level during the time of
deposition of the Wabiskaw. These influenced the depositional characteristics and
orientation of depositional strike as seen in Figure 12. It can be seen from the
paleogeography in Figure 13, the sands on the northeast side of the highs grade to
deeper marine sediments further to the northeast, forming an ideal regional trapping
situation, following the tilting of the Alberta basin to the southwest. This left the less
porous, shalier lateral equivalents up dip to the northeast.
Figure 13: Paleogeography of the Wabiskaw and equivalents

Figure 14 is a cross-section of wells drilled into and through the Wabiskaw; from the
Western edge of the Godin lands to the western edge of the CNRL Brintnell lands. This
cross-section shows the similarity of Wabiskaw log pay characteristics from CNRL
Brintnell to the Godin Heavy Oil Leases.
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Fortem Resources Inc

Figure 14: Cross-section from Godin to Brintnell, approximately one well per township
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The Wabiskaw was conformably deposited during four cycles of marine transgression and
regression on the Gething surface, prograding to the southest over the whole area. During
the marine transgressions there was some bioturbation of the sands but there are no lateral
barriers to flow within the cycles. At the end of Wabiskaw time there was some erosional
removal of the upper unit, the Wabiskaw A over regional highs. Oil is believed to have
migrated into the Wabiskaw in the Mid-Albian favouring the most permeable sands. By late
Cretaceous the oil had been biodegraded to heavy oil and it lost mobility. Structures
continued to form by loss of and thinning of Devonian Prairie Evaporite. This resulted in
some anomalous perched water tables and locally oil downdip from water in Brintnell. In the
Godin Heavy Oil leases there are no observed water tables.
GRAND RAPIDS
The Grand Rapids has four depositional cycles, only one of which appears on logs to have
productive characteristics. This is the second from the top with a coarsening upward blocky
sand appearance typical of beach sand. The other sand units are lower shore face sands in
the lower part of the Grand Rapids unit.

Figure 15: Viking and Grand Rapids (Spirit River) correlation

STRUCTURE
The subsea elevation on the Wabiskaw surface shows regional dip to the southwest (Figure
10). The Godin Heavy Oil Leases sits on the flank of a local high formed by drape over a preexisting Wabamun hill on the unconformity. The majority of the Godin Heavy Oil Leases are
postulated to be well above the Wabiskaw oil water contact at +143 meters above sea level.
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The Wabamun hill was formed either by erosional processes on the unconformity or salt
removal from the Prairie Evaporite (Muskeg).
OIL GENERATION AND MIGRATION
SOURCE
The principal source rocks for the Godin Heavy Oil Leases are the Devonian and Jurassic
shales in the Alberta Syncline 300 to 700 kilometers southwest when they are buried to the
right pressure and temperature conditions to have generated oil during the Mid - Albian.
Biodegradation of the oil in the Late Cretaceous created the heavier deposits of oil.
MIGRATION
Regional flow during the Mid-Albian was updip toward the northeast approximately 90o to the
Rocky Mountains throughout much of the sedimentary section. The Cretaceous sands would
be initially charged from where porous sand units came into contact with porous carbonate
units on the unconformity. Regional traps were formed by lateral updip stratigraphic changes
of porous sands into finer grained low porosity and permeability clastics and in broad
structural traps over Prairie Evaporite salt remnants. Oil preferentially migrated into the best
reservoir rock in the resultant reservoirs.
SEAL
The vertical seal on the Wabiskaw reservoir is the Clearwater Shale. To the northeast the
Wabiskaw grades into deeper water sediments with high clay content sufficient to form the
regional trap for the heavy Heavy Oil deposits. This is the same regional trap for all the
Wabiskaw heavy oil reservoirs across northeast Alberta. With the loss of mobility caused by
the biodegradation of the oil, internal sealing by the oil in place resulted in some anomalous
water lines when later structural movements occurred.
The Grand Rapids is sealed vertically by the transgressive Joli Fou shale. Lateral seal is
provided by internal facies changes and by the loss of mobility of the oil. The Grand Rapids
shows thick pay interval in the Brintnell area to the east similar to that seen on the Godin
Heavy Oil Leases. Grand Rapids reservoirs in Brintnell and Pelican Lake are plugs of very
heavy oil (7o API) with lateral fresh water.
.
RESERVES
In the following Table 18 are the Wabiskaw Reserves per section calculated using the
Deterministic method. There is little variation in the main parameters therefore a
Deterministic calculation is acceptable for calculation of oil volumes. The main unknowns
are the production rates and decline curve which are risked in the economic projection by
probabilistic calculation. Rock volumes in acre-feet were obtained by planimetering the
individual contours on a section by section basis to determine the area within each contour
and multiplying the results together and adding the prismatic volume above each contour.
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Sections classified as Possible Reserves had lower pay, 4 meters or less, or are structurally
lower increasing the risk of high oil viscosity.

Godin- Fortem Resources Inc.

Figure 16: Wabiskaw Net Pay – Godin Heavy Oil Leases
Table 18: Gross and Net Primary and EOR Wabiskaw Reserves (Bbls) on the Godin Heavy Oil Leases
Godin Undeveloped Wabiskaw Volumetric Reserves (Bbls) by Section
Section
13-82-1W5
14-82-1W5
19-82-1W5
20-82-1W5
21-82-1W5
22-82-1W5
23-82-1W5
24-82-1W5
27-82-1W5
28-82-1W5
29-82-1W5
30-82-1W5
31-82-1W5
32-82-1W5
33-82-1W5
34-82-1W5
35-82-1W5
36-82-1W5
27-82-26W4
34-82-27W4
28-82-26W4
33-82-26W4

DISCOVE
RED PIIP
17709487
7067286
21481298
11936752
11118100
13928065
10734588
15950847
20339699
19592529
20339902
26649990
25853464
24887309
25941967
27321099
26362356
21212631
18431086
21212631
1652476
1652476
3.91E+08

Gross Primary CHOPS Recoverable
Reserves

Gross EOR Recoverable Reserves

Proven

Proven

Probable

Possible
1516523.249
565,383

1,730,901

Probable

Possible
2729741.848
1017689.176

3,115,621
1,061,788
930,771
1,380,480
869,393
1,293,187

1,840,282
1,720,886
1,846,201
2,284,302
2,156,825
2,002,201
2,170,989

1,911,219
1,675,387
2,484,864
1,564,907
2,327,737
3,312,507
3,097,594
3,323,162
4,111,744
3,882,286
3,603,961
3,907,781

2,395,842
2,238,269
1,697,010
1,535,290
1,697,010
132,198
198,398
15,752,587

Fortem WI

17,511,543

4,312,516
4,028,884
3,054,619
2,763,522
3,054,619
237,957
357,116
28,354,657

Net Primary CHOPS Recoverable
Reserves
Proven

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

31,520,777

Probable

Possible
1,516,523
565,383

1,730,901

Probable

Possible
2,729,742
1,017,689

Godin, Brintnell & Pelican Lake

3,115,621

1,061,788
930,771
1,380,480
869,393
1,293,187
1,840,282
1,720,886
1,846,201
2,284,302
2,156,825
2,002,201
2,170,989

1,911,219
1,675,387
2,484,864
1,564,907
2,327,737
3,312,507
3,097,594
3,323,162
4,111,744
3,882,286
3,603,961
3,907,781

2,395,842
2,238,269
1,697,010
1,535,290
1,697,010
132,198
198,398
15,752,587 17,511,542

Water Saturation

Average
Effective Φ

Calculated Boi

Primary Recovery
Factor

EOR Recovery

20.7%

27.6%

1.01

8.0%

14.4%
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Net EOR Recoverable Reserves
Proven

4,312,516
4,028,884
3,054,619
2,763,522
3,054,619
237,957
357,116
28,354,656 31,520,778

Page 50

CONTINGENT RESOURCES

Table 19 shows Petroleum Initially-in-Place (PIIP) and the Contingent Oil Resources for the
Grand Rapids formation in the Godin Heavy Oil Leases, and includes the total risked
recoverable Contingent Resource. The low estimate, best estimate, and high estimate are
depicted in the following table.
Table 19: Contingent Resources Godin Grand Rapids

Contingent Oil Resources
Gross (100%) Oil Volumes (MMBbls)
Unrisked Prospective
Recoverable Resources

Undiscovered PIIP

Risked
COD Recoverable
Resource

Low
Best
High
Low
Best
High
Estimate Estimate Estimate Estimate Estimate Estimate

Million Barrels 251.0
Million Cubic Meters
1 Cubic meter =

39.9

461.1

847.2

14.2

21.1

51.5

73.3

134.7

2.3

3.3

8.2

72%

15.1
2.4

6.2898barrels

Cenovus has initiated a Grand Rapids SAGD Pilot Project in its Pelican Lake Property in Twp
82 Range 23 W4, approximately 30 kilometers to the east of the Godin Heavy Oil Leases.
The Grand Rapids is at a similar depth, 240 meters, as in the Godin area and probably
contains oil of similar characteristics. The viscosity in this area is high >1,000,000 cp and
gravity of 7.8o to 8.5o API (Cenovus 2016).
Similar oil quality is present in the Cavalier Hoole Grand Rapids SAGD project on 10
kilometers east of the Godin Oil Leases.
Table 20 illustrates the parameters used to calculate the Contingent Resources for the Grand
Rapids utilizing the Low, Best and High ranges for each parameter.
Table 20: Grand Rapids Parameters to Determine Contingent Resources

Area (acres)
Low
Best High
Grand Rapids

6634

7464

8293

PARAMETERS USED TO CALCULATE CONTINGENT RESOURCES
H (ft)
Porosity (%)
So=1-Sw (%)
FVF (RB/STB)
Low Best High Low Best High Low Best High Low Best High
16

26
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130

27%

30%

33%

50%

60%

70%

1.02

1.10

1.40

Recovery Factor
Low Best High
4%

6%

8%

Sales Factor
Low Best High
97%

98%

99%
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Figure 17: Probability Density Curve, Contingent Recoverable Resources – Grand Rapids Formation

Gross rock volumes were calculated using planimetered areas calculated from the net pay
map.
Probabilistic volumetric calculations were performed to calculate the amount of oil found
within the Godin Heavy Oil Leases. The Grand Rapids has a large range of net pay from 5
to 45 meters. The probability distribution density chart in Figure 17 illustrates a back skew
between the P50 and the mode values resulting from the high variability in net pay thickness.
For this reason the mode value was selected as the “Best Estimate” in the Grand Rapids. In
the Grand Rapids formation there can be up to 45 meters of gross oil pay however, there are
many tight streaks and shale breaks reducing the best estimate of net pay to 8 meters. The
remaining pay could be produced in secondary or tertiary recovery.
Because of the high variability within the values, the P50 value is higher than the mode
value. Therefore the mode value at the peak of the curve with the largest probability
distribution is chosen as the “Best Estimate” value.
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Figure 18: Grand Rapids Net Pay Map

CHANCE OF DISCOVERY
Chance of Discovery (COD) was calculated based from factors defined below. Risked
Recoverable Contingent Resource was calculated by multiplying the Unrisked Prospective
Recoverable Resource by COD. These estimates are subjective and based upon Apex’s
estimates of geological and engineering factors. Principal risk is the ability of the reservoir to
produce at commercial rates.
Table 21: Grand Rapids Parameters to Chance of Discovery

RISK ANALYSIS
Source

Migration

Reservoir

Seal

Trap

COD

Grand Rapids
Minimum =

0.95

0.95

0.70

0.95

0.95

Most Likely =

0.97

0.97

0.80

0.97

0.97

Maximum =

1.00

1.00

0.90

1.00

1.00
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CONCLUSIONS
The model illustrates that the development of the Wabiskaw under a horizontal primary
production scheme and followed by a polymer flood scheme under current conditions is
economic. Should the pilot prove to be successful, then the development of these Resources
be classified as Proven Reserves. The key to Phase 2 will be the implementation and results
of the piloting of the EOR scheme. In reviewing a development plan for the Godin Project it
was felt appropriate to analog the CNRL Brintnell Project relative to its proximity to the Godin
Heavy Oil Leases and the similarity in logs. The fact that primary production from a short
horizontal adjacent to the west of The Company’s Godin Heavy Oil Leases was achieved
was also a point in supporting the use of this analog.
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GLOSSARY

$000 or $K

thousand dollars

AOF

absolute open flow

AOFP

absolute open flow potential

API

American Petroleum Institute

APO

after payout

Bbl

barrel(s)

Bbl/d

barrels per day

Bbl/MMcf

barrels per million cubic feet

Bcf

billions of cubic feet

BHP

bottom hole pressure

Bluesky Formation

identical to the Wabiskaw Formation

BOE

barrels of oil equivalent

BOE/d

barrels of oil equivalent/day

Bopd

barrels of oil per day

BPO

before payout

Btu

British thermal unit - 1MMBtu = 1.055056 Gj

Bwpd

barrels of water per day

Cf

cubic foot/feet

Cp

centipoise

CSG

coal seam gas

Cum

cumulative

D&A

drilled and abandoned

DST

drillstem test

E3m3d

thousands of cubic meters/day = 10 m /d

GIP

gas in place

GJ gigajoule(s)

metric unit of energy = .96 mcf approximately

GOP

gross oil pay

GOR

gas/oil ratio

GORR

gross overriding royalty

GPP

good production practices

3
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Grand Rapids Formation

identical to the Spirit River Formation

GR

Gamma Ray curve; an indication of shale volume

GTS

gas to surface

HVP

high vapour pressure

IP

initial production

MD

measured depth

M

thousand(s)

m

3

cubic meter(s)

M$

thousands of dollars

Mcf/d

thousand cubic feet/day

mD

millidarcies

Mbbl

thousand barrels of oil or NGLs

Mbbl/d

thousand barrels of oil per day

mKb

meters from Kelly Bushing

MMboe

MM barrels of oil equivalent

MMboe/d

MMbbl of oil equivalent/day

MMBtu

million British thermal units

MMcf

million cubic feet

MMcf/d

million cubic feet per day

MMcfe/d

MMcf equivalent/day

MStb

thousands stock tank barrels

MMcf

million standard cubic at 14.65 psi and 70 Fahrenheit

MMscf/d

million standard cubic feet per day

MWO

minimum work obligations

NCGORR

non- convertible gross overriding royalty

Neutron Curve

a wireline log porosity estimation tool

NPV

net present value

RLI

reserve life index

Mboe

thousand barrels of oil equivalent

Mboe/d

thousand barrels of oil equivalent per day

MMBbls

million barrels of oil

MMbbl/d

million barrels of oil /day

o
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OCM

oil-cut mud

OGIP

original gas in place

Permeability
measured in Darcies

is the ability of a fluid to move through the porosity in a reservoir,

PDP

proved developed producing reserves

PIIP

Petroleum Initially-in-Place, equals OOIP oil originally in place plus
OGIP gas originally in place

Pj

petajoule (10/

PNP

proved non- producing reserves

P&NG

petroleum and natural gas

Porosity

The percentage of open space in a volume of rock that potentially
could be filled with hydrocarbons or water or both.

PPM

parts per million

PSI

pounds per square inch

PUD

proved undeveloped resources

Resistivity Curve

Wireline log that provides an indication of the presence and amount
of hydrocarbons present in a porous formation

Rt

= Resistivity

RW

= water resistivity

SAGD

steam-assisted gravity drainage

Scf/stb

standard cubic feet per standard barrel

SP
shale volume

spontaneous potential curve on logs; an indication of permeability and

Spirit River Formation

Identical to the Grand Rapids Formation

STPIIP

stock tank Petroleum Initially-In-Place

So

oil saturation, percentage of porosity saturated with oil

Sw

water saturation

TOC

total organic carbon

Tcf

trillion cubic feet

TD

total depth

TVD

true vertical depth

Volumetric Reserves

Reserves calculated using stochastic techniques

Wabiskaw formation

Identical to the Bluesky Formation

WI

working interest
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WTI

West Texas Intermediate
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APPENDIX A
BASIC ECONOMIC SUMMARIES BY CATEGORY
ECONOMIC REPORTS
MONTE CARLO ANALYSIS OF BRINTNELL PRODUCTION FROM 655 WELLS
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Table 22 Godin TPPP Economic Run
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Table 23 Godin Probable Economic Run
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Table 24 Godin Total Reserves and NPV - BTax

Godin Total Reserves and NPV - Before Tax Summary

Reserve Category

Remaining Reserve

Before Tax Cash Flow NPV (MM$CDN)

WI

Net

0.00%

5.00%

10.00%

15.00%

20.00%

26,788

23,037

816

653

529

433

357

26,788

23,037

816

653

529

433

357

26,788

23,037

816

653

529

433

357

26,788

23,037

816

653

529

433

357

Heavy Oil (MBbl) 49,118.60

42,242.00

1,612

1,227

947

741

586

Total 49,118.60

42,242.00

1,612

1,227

947

741

586

75,907

65,279

2,428

1,880

1,476

1,173

943

75,907

65,279

2,428

1,880

1,476

1,173

943

Total Probable
Heavy Oil (MBbl)
Total
Total Proved + Probable
Heavy Oil (MBbl)
Total
Total Possible

Total Proved + Prob. +
Poss.
Heavy Oil (MBbl)
Total

Remaining Equivalent Reserves (MBOE)*

Before Tax Cash Flow NPV/WI BOE ($CDN/BOE)

WI

Net

0.00%

5.00%

10.00%

15.00%

20.00%

Total Probable

26,788

23,037

30.4

24.4

19.7

16.2

Total Proved + Probable

26,788
49,119

30.4
32.8

24.4
25.0

19.7
19.3

16.2
15.1

13.3
13.3

Total Possible
Total Proved + Prob. +
Poss.

23,037
42,242

75,906

65,279

32.0

24.8

19.4

15.5

Total Proved

11.9
12.4

Table 25 Godin Total Future Net Product Revenue

Colony (Fortem) Godin Project Total Future Product Net Revenue (NI51-101)
Reserves Category

Total Proved + Prob

Production Product Net
Unit Value
Group
Revenue

Heavy Oil
Total

Total Proved + Prob. + Poss.

Heavy Oil
Total

MM$CDN

$CDN/unit

1535.5

66.7

1535.5

66.7

4451.2

68.2

4451.2

68.2
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Table 26 Godin NPV of Future Cash Flow

N e t P re s e nt V a lue o f Future Ca s h Flo w
BEFORE TAX
Reserve Category

0.00%
MM$C

5.00%
MM$C

10.00%
MM$C

15.00%
MM$C

20.00%
MM$C

815.6

653.1

528.9

432.7

357.2

Total Proved
Total Probable
Total Proved + Probable
Total Possible
Total Proved + Prob. +
Poss.

815.6

653.1

528.9

432.7

357.2

1612.2

1227

947.1

740.5

585.7

2427.8

1880.1

1476

1173.2

942.9

Table 27 Godin Total Future Net Revenue

Colony (Fortem) Godin Project Reserves Total Future Net Revenue (NI51-101)
Reserve Category

Undiscounted Company Share Cash Flow
Revenue

Royalties/B
urdens

Op. Costs

Abandonment

Net Op.
Income

Capital
Costs

BT Cash
Flow

MM$CDN

MM$CDN

MM$CDN

MM$CDN

MM$CDN

MM$CDN

MM$CDN

Total Probable

1,785.5

250.0

621.8

4,572.2

909.1

93.6

815.6

Total Proved + Prob

1,785.5

250.0

621.8

4,572.2

909.1

93.6

815.6

Total Possible

3,390.4

474.7

1,166.9

3,400.6

1,745.4

133.2

1,612.2

Total Proved + Prob. +
Poss.

5,175.9

724.7

1,788.7

7,972.8

2,654.5

226.8

2,427.8
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