Declaration of Significant Discovery No. SDD-2014-001

WHEREAS MGM Energy Corp. applied under section 28 of the Canada Petroleum Resources
Act for a declaration of significant discovery in respect of certain petroleum lands, which
application was subsequently continued under section 27 of the Petroleum Resources Act
(Northwest Territories) pursuant to section 71 of the Northwest Territories Act;

AND WHEREAS the Regulator of Oil and Gas Operations appointed pursuant to section 121 of
the Oil and Gas Operations Act has delegated his powers to hear and determine the matter and
to issue a declaration of significant discovery to the undersigned panel under subsection 27(7)
of the Petroleum Resources Act.

AND WHEREAS the panel has heard or reviewed the submissions of MGM Energy Corp. and of
the directly affected persons, Husky Oil Operations Limited, Shell Canada Energy Ltd. and
Tulita District Land Corporation, and is satisfied that a significant discovery has been made on
petroleum lands pursuant to subsection 27(1) of the Petrolfeurn Resources Act.

Decliaration

We hereby declare that a significant discovery has been made at the well known as "MGM-Shell
East Mackay 1-78" in respect of those petroleum lands comprising grid areas:

Latitude Longitude Sections

64° 50' N 125° 30' W 46, 50, 56, 60, 66-70, 76-80
65°00'N 125° 30' W 41, 51-53,61-63, 71, 72
65° 00'N 125°45'W 1

64° 50' N 125° 30' W 53-55, 64, 65, 74, 75

64° 50'N 125° 45'W €-10

Yellowknife, Northwest Territories
June 11, 2015

il

Bradley C. Hubbard, P.Eng.

Kathryri Fiess, P.Geol.

)ﬁ West, P. Eng.
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MGM Energy Corp.

Application for a Declaration of
Significant Discovery for the
MGM-Shell East Mackay I-78 well—
Canol Shale

June 11, 2015

These reasons for decision have
been redacted in accordance with
the requirements of Section 91
of the Petroleum Resources Act.



Office of the Regulator of Oil and Gas Operations
File No. NWT-SDD 2014-001: MGM Energy Corp., Application for a Declaration of
Significant Discovery for the MGM-Shell East Mackay 1-78 Well—Canol Shale

June 11, 2015

In THE MATTER of an application by MGM Energy Corp. for a declaration of significant
discovery made pursuant to section 28 of the Canada Petroleum Resources Act R.S.C. 1985
¢.36 (2". Supp) and continued pursuant to section 27 of the Petroleum Resources Act S.N.W.T.
2014 c.15.

AND IN THE MATTER of the submissions of Husky Oil Operations Limited made pursuant to
subsection 28(6) of the Petroleum Resources Act S.N.W.T. 2014, ¢.15 FILE NO. NWT-SDD-
2014-001

AND IN THE MATTER of the submissions of Shell Canada Energy Ltd. made pursuant to
subsection 28(6) of the Petroleum Resources Act S.N.W.T. 2014, c.15 FILE NO. NWT-SDD-
2014-001
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Decision

A significant discovery of hydrocarbons has been made at the I-78 well. The petroleum lands listed in

table 1 comprise the significant discovery area for the I-78 well.

Table 1. Significant discovery area indicated by MGM-Shell East Mackay I-78 well

Exploration Licence Latitude Longitude Sections

MGM/Shell 466B 64° 50' N 125°30' W 46, 50, 56, 60, 66-70, 76-80
MGM/Shell 466B 65° 00'N 125°30' W 41, 51-53, 61-63, 71, 72
MGM 474 65° 00'N 125°45'W 1

Shell 467 64° 50' N 125° 30' W 53-55, 64, 65,74, 75

Husky 494 64°50' N 125°45' W 6-10

See Appendix 1 for a map of the lands relevant to the hearings and the significant discovery area.

The Matter

What follows are the reasons for this decision in the matter of an application for a declaration of
significant discovery by MGM Energy Corp. (“MGM” or the “Applicant”) pursuant to s.27(1) of the
Petroleum Resources Act SN.W.T. 2014 c.15 (the “PRA™). Reasons for the decision were requested by
Husky Oil Operations Limited (“Husky”) and Shell Canada Energy Limited (“Shell”) during hearings
held in respect of the application, pursuant to s.28(7) of the PRA.

On December 13, 2013, MGM submitted an application to the National Energy Board (NEB) pursuant to
5.28(1) of the Canada Petroleum Resources Act R.S.C 1985 ¢.36 (the “CPRA”) for declaration of a
significant discovery in respect of the MGM-Shell East Mackay I-78 well (the “MGM Application™).

On January 14, 2014, in accordance with revised section 4 of the NEB’s Guidance Notes for Applicants—
Applications for Declaration of Significant Discovery and Commercial Discovery, the NEB issued a
public notice of the MGM Application to allow persons other than the Applicant to seek status as persons
directly affected by the decision pursuant to s.28.2(2) of the National Energy Board Act R.S.C. 1985 ¢.N-
7. Husky, Shell, and the Tulita District Land Corporation (TDLC) each requested that they be considered
a directly affected person (“DAP”) for the purposes of the MGM Application.

Devolution of Jurisdiction and Delegation of Authority

On April 1, 2014, authority to decide the MGM Application shifted from the NEB under the federal
CPRA to the Regulator under the territorial PRA. In regard to this matter the Regulator is the Honourable
David Ramsay, Minister of Industry. Tourism, and Investment, appointed pursuant to s.121 of the Oil and
Gas Operations Act SN.W.T. 2014 c.14 (“OGOA”). The transfer of jurisdiction from Canada to the
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Government of the Northwest Territories (the “GNWT™) arises under legislation enacted in furtherance of
the June 25, 2013, Northwest Territories Lands and Resources Devolution Agreement between Canada
and the GNWT, and in particular the Northwest Territories Devolution Act S.C.2014 c.2 (the “Devolution
Act”), which came into effect on April 1, 2014. Under s.2 of the Devolution Act, the Northwest
Territories Act S.C. c.2. s 2 (the “NWT Act”) was enacted. Under s.51 of the NWT Act, the
administration and control of most Crown lands in the Northwest Territories (including the lands to which
the MGM Application relates) was transferred from Canada to the GNWT. Section 35 of the Devolution
Act amended the CPRA to provide that it did not apply to lands under the administration and control of
the GNWT. On April 1, 2014, the PRA and OGOA also came into effect. These proceedings have been
continued under s.27 of the PRA in accordance with s.71 of the NWT Act.

In accordance with s.27(7) of the PRA, the Regulator delegated his powers respecting the MGM
Application under s.28(2) of the PRA to the Chief Conservation Officer (“CCO™) appointed by him
pursuant to s.4 of OGOA. On June 20, 2014, the CCO determined that Husky, Shell, and the TDLC were
all DAPs, and issued a notice of intention to make a decision to the Applicant and the DAPs, under
s$.28(2) of the PRA.

The notice stated that the Regulator intended to declare that a significant discovery had been made on the
petroleum lands, specified in MGM’s Application and listed in table 2:

Table 2. Lands in the significant discovery area identified in the notice of intention to make a decision

Latitude Longitude Sections

64° 50'N 125°30'W 46, 50, 56, 60, 66-70, 76-80
65° 00' N 125°30' W 41, 51-53, 61-63, 71, 72
65°00'N 125°45' W 1

Husky and Shell each requested a hearing in respect of the Regulator’s intended decision under s.28(3) of
the PRA. No request for a hearing was received from the TDLC.

Pursuant to s.27(7) of the PRA, on September 16, 2014, the Regulator delegated the power to hold
hearings and make a decision in respect of the MGM Application under s.28(7) of the PRA to a panel
composed of the following individuals: Mr. Bradley C. Hubbard, P. Eng., of Calgary, Alberta (Chair);
Ms. Kathryn Fiess, P. Geol., of Yellowknife, Northwest Territories; and Mr. Albert F. West, P. Eng., of
Regina, Saskatchewan (the Panel).

On September 17, 2014, the Panel issued a hearing order for File No. NWT-SDD-2014-001 to give notice
of the hearings scheduled to accommodate Husky’s and Shell’s requests. The Panel subsequently issued
an amended hearing order on October 1, 2014, to clarify certain requirements regarding submission of
evidence.
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Written submissions in respect of the MGM Application were received from Shell on October 21, 2014,
and from Husky on October 22, 2014.

The Hearings

Oral hearings were conducted by the Panel in respect of Husky’s submissions on November 18, 2014, and
in respect of Shell’s submissions on November 19, 2014. Both hearings were conducted in Yellowknife
and in camera, with only the party making submissions being present, to maintain the confidentiality of
information being presented by each party in accordance with s.91 of the PRA.

Both Husky and Shell agreed that a declaration of significant discovery should be made in respect of the
MGM-Shell East Mackay I-78 well (the “I-78 well™), but submitted that the significant discovery area
should extend beyond the petroleum lands identified in the CCO’s notice of intended decision.

Husky submitted that the significant discovery area should include the petroleum lands listed in table 3,

which are located within the area of Husky’s Exploration Licence No. EL494.

Table 3. Husky’s proposed additional lands for the significant discovery area

Latitude Longitude Sections

|

Shell submitted that the significant discovery area should include the petroleum lands listed in table 4,
which are located within the area of Shell’s Exploration Licence No. EL 467.

Table 4. Shell’s proposed additional lands for the significant discovery area

Latitude Longitude Sections

Participants in the hearings are listed in Appendix 2.

Materials Considered by the Panel

MGM’s Application for a Significant Discovery Declaration

« MGM Energy Corp.’s application for the declaration of significant discovery, dated December 13,
2013, East MacKay I-78 discovery (portions of federal Exploration Licences No. 466B and 474).
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National Energy Board Information Request No. 1, dated January 22, 2014.

MGM Energy Corp.’s information response to the NEB — Information Request No. 1, dated January
28, 2014.

Documents Issued by the Chief Conservation Officer and Panel

Notice of Intention to Make a Decision, dated June 20, 2014.

Hearing order for File No. NWT-SDD-2014-001, dated September 17, 2014.
Amended Hearing Order, dated October 14, 2014.

Letter from the Panel, dated April 29, 2015, to TDLC.

Letter from the Panel, dated May 27, 2015, to Husky and Shell.

Husky's Directly Affected Person Submissions

Husky’s directly affected person hearing request submission, which included six attachments, dated
October 20, 2014, and corrections / clarifications for Exhibit 4, dated November 7, 2014.

Information Request No. 1, dated October 29, 2014, to Husky and the response to the Panel, dated
November 4, 2014.

Information Request No. 2, dated November 3, 2014, to Husky and response to the Panel, dated
November 7, 2014.

Information Request No. 3 dated November 14, 2014, to Husky and response to the Panel dated
November 14, 2014.

Husky’s PowerPoint presentation to the Panel and associated exhibits, presented on November 18,
2014.

Book of Authorities (containing publicly available case law reports) prepared and referenced by
Husky during the hearing on November 18, 2014.

Husky letter, dated June 4, 2015, regarding the TDLC submission.

Shell's Directly Affected Person Submissions

Hearing evidence submitted by Shell Canada Energy Ltd., regarding the SDD for the MGM-Shell
East MacKay I-78 well, EL 467, and SEG-Y Files, dated October 22, 2014,

Replacement page 23 (figure 21) to hearing evidence submitted by Shell Canada Energy Ltd., dated
November 19, 2014.

Information Request No. 1, dated October 29, 2014, to Shell and response to the Panel dated October
31 and November 4, 2014.
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« Information Request No. 2, dated November 3, 2014, to Shell and response to the Panel, dated
November 10, 2014.

« Information Request No. 3, dated November 14, 2014, to Shell and response to the Panel, dated
November 14 and 17, 2014.

« Shell’s presentation to the Panel and associated exhibits, presented on November 19, 2014.

o Shell’s letter, dated June 4, 2015, regarding the TDLC submission.

Procedure with Respect to the TDLC

As noted earlier, the TDLC responded to the CCO’s notice of intended decision on MGM’s application
and requested and was granted DAP status for the purposes of the MGM Application. The TDLC did not,
however, request a hearing or make any further submissions at that time.

On April 29, 2015, the Panel sent a letter to the TDLC, advising that at the hearings held in November
2014, Husky and Shell had presented evidence in support of their positions that the significant discovery
area should be expanded to include additional petroleum lands contained within Exploration Licence No.
EL467 and Exploration Licence No. EL494. The letter was sent to give the TDLC a final opportunity to
make submissions on whether such an expanded area should be considered. The Panel asked the TDLC to
provide any submission that it wished to make by May 11, 2015.

By letter dated May 22, 2015 (received by the Panel on May 25, 2015), the TDLC submitted its views on
the expansion of the significant discovery area proposed by Husky and Shell. The TDLC stated that it had
significant concerns about the effects of granting a declaration of significant discovery on the terms
proposed by Husky and Shell.

On May 27, 2015, the Panel provided the TDLC’s submissions to MGM, Husky and Shell, inviting any
response the parties wished to make to the Panel by June 4, 2015. Shell and Husky responded to the
TDLC submission by letters each dated June 4, 2015.

The TDLC'’s Submission

In its submission, the TDLC stated that it has significant concerns about the effects of the proposed
granting of the significant discovery declaration under consideration by the Panel.

Specific concerns of the TDLC are as follows:

« As asignificant discovery declaration would lead to the issuance of a significant discovery licence,
this in turn could lead to a situation in which the interest holder may conduct no work or development
in the significant discovery area for a significant amount of time. The TDLC submitted that policies
should be adopted which encourage economic activity, particularly in light of the current decline in
oil field activity.
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o The terms under which a significant discovery licence are granted may put the TDLC at a competitive
disadvantage in attracting industry interest to develop the TDLC’s oil and gas resources. The regime
it expects to establish for leasing or licensing its oil and gas rights would include work commitments
while lands included within the significant discovery licences could be developed under a regime of
indefinite tenure without work commitments.

o The TDLC submitted that access and benefit agreements should be in place before any declaration of
significant discovery is made.

Finally the TDLC submitted that if the Panel decides to grant the significant discovery declaration to
MGM, it should also order the interest owners to commence a well or wells in the significant discovery
area within one year of the order.

Shell's and Husky’s Responses to the TDLC’s Submission

In their replies to the TDLC’s submission, Husky and Shell submitted that the concerns raised by the
TDLC are not within the jurisdiction of the Regulator under s.27 of the PRA and are not relevant
considerations for the Panel in determining whether or not to make a declaration of significant discovery,
or in determining the areal extent of the significant discovery area.

In regard to the issue of access and benefits agreements, Shell drew the Panel’s attention to section 20 of
the PRA and Section 17 of the OGOA.

The Panel’'s Consideration of the TDLC’s Submission and Shell’s and Husky’s Responses

The Panel has considered the submissions made by the TDLC and the replies from Husky and Shell.
While the Panel sympathizes with the TDLC’s concerns regarding the slowdown of economic activity in
the oil and gas industry and also understands the concerns which arise from the indefinite term of a
significant discovery licence, nothing in s.27(1) of the PRA gives the Regulator (or the Panel) the
discretion to consider such issues in making a decision in respect of a declaration of significant discovery.

Such considerations are undoubtedly of economic importance to the TDLC but are not matters which the
Panel may take into consideration when making its decision under s.27. The decision to be made by the
Panel is whether a significant discovery has been made, and if yes, what petroleum lands should be
included in the significant discovery area. The criteria for the Panel’s decision are set out in the definition
of significant discovery and under the terms of s.27 itself. The terms of s.27 are imperative (shall) not
permissive (may).

The TDLC also submitted that access and benefits agreements should be in place before the issuance of a
significant discovery declaration is made. Again, the Panel can find no basis for this under the terms of
the PRA or elsewhere. Under s.20 of the PRA and s.17 of OGOA, approval of a benefits plan by the
Minister is a requirement before work or activity is undertaken. These provisions contemplate that work
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or activity such as a drilling program trigger a requirement for a benefits plan, not the issuance of tenure
in the form of an “interest” such as an exploration license or significant discovery licence.

The TDLC also submitted that the Panel should, as a condition of making the declaration, make an order
requiring the interest owners to conduct drilling within the significant discovery area within one year of
the order. It is the Panel’s view that the Regulator (and the Panel) have no jurisdiction or power to grant
such an order under s.27 of the PRA. In contrast, power respecting drilling orders is conferred expressly
on the minister under s.33 of the PRA, which provides that the minister may, subject to certain conditions,
make a drilling order at any time after making a declaration of significant discovery.

Issues and Analysis

Under the PRA, significant discovery and significant discovery area are defined as follows:

« Significant discovery: A discovery indicated by the first well on a geological feature that
demonstrates by flow testing the existence of hydrocarbons in that feature, and having regard for
geological and engineering factors, suggests the existence of an accumulation of hydrocarbons that
has potential for sustained production.

« Significant discovery area: In relation to a declaration of significant discovery made under s.27(1) or
(2), those petroleum lands described in the declaration.

For there to be a declaration of significant discovery under s.27 of the PRA, the following two
requirements must be met:

« the well must be “the first well on a geological feature that demonstrates by flow testing the existence
of hydrocarbons in that feature”, and

« the discovery must be such that it “suggests the existence of an accumulation of hydrocarbons that
has the potential for sustained production”.

1) Isthe I-78 well the first well on a geological feature to demonstrate by flow testing the
existence of hydrocarbons?

In order to satisfy the requirement of the first part of the test, the geological feature that the 1-78 well
tested must be described in order for it to be known if the 1-78 well is the first well on that feature to
demonstrate the existence of hydrocarbons.

What is the geological feature encountered by the I-78 well?

Unconventional hydrocarbon plays, such as the Canol Shale encountered by the 1-78 well, differ from
conventional plays in that trapping mechanisms are not required because the hydrocarbons are not mobile.
Unconventional resource plays are not significantly affected by hydrodynamics. Unconventional
reservoirs are typically characterized by extremely low permeability that requires wells drilled with long
horizontal sections through the reservoir and multistage hydraulic fracturing along the horizontal section
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to stimulate hydrocarbon flow. Formations associated with unconventional resource plays are usually
thick and can be continuous over large geographic regions, sometimes on the scale of hundreds of
sections in structurally non-complex regions.

Both structure and depth are important considerations in determining hydrocarbon potential and
producibility in an unconventional resource play and, therefore, should be considered when defining the
geological feature and its boundaries. Where structural complexity exists, the timing of oil generation and
age of structure must be considered. The presence and intensity of naturally occurring fractures related to
regional stress regimes and local structure can vary significantly in structurally complex areas. Shale
present at a shallow depth and in an intensely fault fractured interval could be difficult to hydraulically
fracture successfully and, therefore, have limited potential for hydrocarbon production. For an
unconventional reservoir to be productive, it must have sufficient pressure to flow its hydrocarbons
through the network of fractures to the well. Pressure may, therefore, also be a used to define the
geological feature, with particular attention to low or under-pressured conditions.

To define and understand the areal extent of the geological feature known as the Canol Shale at the I-78
well, it should be characterized in terms of its properties relevant to an unconventional hydrocarbon play.
Once this is done, the Canol Shale data available from other wells and from seismic surveys can be used
to evaluate the presence and extent of similar attributes. Table 5 summarizes relevant properties of the
Canol Shale present at the I-78 well.

Table 5. Key characteristics of the Canol Shale geological feature at the 1-78 well

1Y = r

1 Tmax — The temperature at which the maximum rate of hydrocarbon generation occurs in a kerogen sample during pyrolysis
analysis

The Panel has defined the geological feature tested by the I-78 well based on an extensive review of the
technical data submitted in support of MGM’s application and Husky’s and Shell’s DAP submissions. It
is the Panel’s opinion that the geological feature tested by the I-78 well is the Canol Formation present in
the interval tested in the East Mackay syncline. The feature as determined by the Panel does not extend
beyond the East Mackay Fault and the Gambill Fault complex. Over the East Mackay Fault, interpretation
of seismic data clearly indicates the absence of the Canol Formation, likely due either to erosion or non-
deposition. Further, while well data is limited, it does indicate that the Canol Formation is not present on
the eastern side of the East Mackay Fault. The Panel defines the boundary of the geological feature also at
the Gambill Fault complex because interpretation of seismic data across that feature does not permit a
clear understanding of the distribution of the Canol Formation over the fault complex. For this reason, it
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is not possible to rule out the possibility of a disruption in the continuity and properties of the Canol
Formation over or near the Gambill Fault complex.

The Panel considered the seismic information submitted by Husky and Shell and agrees that the Canol
Formation can be mapped beyond the extent of the East Mackay syncline. The Panel also considered the
regional thermal maturity mapping presented by Husky and Shell and the petrophysical information
available from the limited number of wells in the area that have penetrated the Canol Formation. Having
regard for geological considerations, the Panel agrees that the information available supports the
conclusion that the Canol Formation has been deposited regionally over all of the lands in question and
beyond as an organic-rich marine shale and regionally has undergone cycles of burial and thermal
maturation such that hydrocarbons would be expected to have formed. Given what is known about the
Canol Formation’s average porosity characteristics from the limited well data, it can reasonably be
expected that the hydrocarbons that have been formed were retained within porosity found in the
formation. This would have resulted in some hydrocarbon saturation within Canol Formation porosity. It
is likely that potential producible accumulations occur at least in some places. However, the Panel
concludes that the evidence presented is not sufficient to support the interpretation that the geological
feature and hydrocarbon accumulation tested in the Canol Formation present at the I-78 well constitutes a
regional scale continuous accumulation.

The Panel considered evidence that included geological and petrophysical data submitted from the small
number of wells that encountered the Canol Formation on MGM’s applied-for land (table 2), Husky’s
proposed land (table 3), and Shell’s proposed land (table 4). This data illustrates similarities between
these wells in the properties that the Panel would rely on to define the unconventional geological feature
at the 1-78 well. In its analysis, the Panel noted the sparse well control on the lands in question and that
comparison of properties averaged over the Canol interval in each well weakens the validity of
interpreting a single continuous geological feature having similar properties across an area as large as all
of the lands in question. Primary depositional facies changes with respect to kerogen types and
abundances, and variations in the types and amounts of diagenesis within the Canol Formation could
cause discontinuities in the key shale reservoir properties (porosity, hydrocarbon saturation and
brittleness) that could result in a determination of multiple geological features or at least
compartmentalization within the geological feature, giving the potential for multiple accumulations within
the same stratigraphic interval (Canol Formation). Proximal to the lands of interest for the significant
discovery determination, the Gambill Fault zone is a known salt diapiric feature that trends northeast to
southwest. Salt diapirs are known to create anomalously high heat flows in sediments within proximity to
the diaper. For this reason, further maturation of organic matter can occur after the primary heating event
that produces hydrocarbons in the source rock. With respect to defining a geological feature in the
unconventional resource context, secondary heating of the Canol Formation in proximity to the Gambill
Fault could result in multiple geological features related to secondary heating events. More geological
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data acquired from wells drilled in proximity to the Gambill Fault is required to assess the thermal history
of this portion of the basin.

Noting the complexities of interpreting and applying the term geological feature to the unconventional
Canol Shale and the limitations described above, the Panel concludes that the areal extent of the
geological feature encountered by the 1-78 well does not extend beyond the East Mackay Fault and the
Gambill Fault complex and that its areal extent away from the 1-78 well cannot be determined without
additional drilling and data on the properties of the Canol Formation encountered in new wells.

Did the 1-78 well demonstrate the existence of hydrocarbons by flow testing?

MGM, Husky, and Shell all took the position that the 1-78 well had demonstrated the existence of
hydrocarbons in a portion of the Canol Formation by flow testing.

In the Panel’s view, the information provided by MGM did not indicate that the well had been flow tested
in the conventional sense of formation flow testing in which formation fluids are induced to flow to the
surface of the well to procure reservoir fluid samples and determine reservoir flow characteristics. A
formation flow test is defined in this manner under s.1 of the Oil and Gas Drilling and Production
Regulations made under OGOA. Rather, the information submitted by MGM included results from the
collection and analysis of fluids recovered from the 1-78 well. That analysis indicated the presence of
hydrocarbons from the Canol Formation in the sample of recovered hydraulic fracturing fluid. MGM
relied upon this analysis to demonstrate the existence of hydrocarbons in the Canol Formation. The panel
understands that very tight formations such as the Canol Formation are typically developed by drilling
horizontal wells, which are then stimulated by extensive hydraulic fracturing to achieve hydrocarbon flow
from the formation into the wellbore at desired rates. It is not surprising that the I-78 well, drilled as a
vertical well and with a limited hydraulic fracturing stimulation demonstrated limited inflow of
hydrocarbons. While the test completed on the 1-78 well does not meet the Oil and Gas Production
Regulations definition of a formation flow test, in the Panel’s opinion such a flow test is not necessary to
merely demonstrate the existence of hydrocarbons, which is the threshold set out in the PRA definition
for a significant discovery. Given the circumstances of the drilling, hydraulic fracturing and testing of the
Canol Formation encountered by the 1-78 well, the Panel is satisfied that the result of the limited test on
the 1-78 well is sufficient in these circumstances to demonstrate the existence of hydrocarbons for the
purposes of s.27(1) of the PRA.

2) Does the I-78 well suggest the existence of an accumulation of hydrocarbons that has the
potential for sustained production?

The Panel is of the view that the test for the existence of an accumulation of hydrocarbons with a
potential for sustained production is a generous one. The definition of significant discovery speaks of the
suggestion of the existence of an accumulation of hydrocarbons. To suggest is something less than to
demonstrate, establish, or prove. Provisions in federal legislation similar to those under review here have
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been given consideration in Mobil Oil Canada Ltd v. Minister of Energy, Mines and Resources (1990) 74
Alta. L.R. (2") 97 (F.C.) and Re Petro Canada and Canada-Newfoundland Offshore Petroleum (1994)
127 D.L.R. (4™ 483 (Nfld. S.C.). In Re Petro Canada the Court held (at p. 506) that the test for a
declaration of significant discovery required reasonable grounds to believe that there is a possibility of
sustained production. Under the test, the applicant is required to “produce unrefuted data, hypotheses and
theories” that the possibility “is more than just a random one or just based on chance and unsupported
speculation” (Re Petro-Canada at p. 505). See also Mobil Oil Canada v. Minister of Energy, Mines and
Resources (at p. 101) where it was held that the test “requires something less than a probability or
preponderance of belief”. The threshold to establish the existence of an accumulation of hydrocarbons
with a potential for sustained production is, therefore, not a high or onerous one. In this application,
however, the Panel is faced with the task of applying this test in the context of an unconventional resource

play.

The potential for sustained production suggests to the Panel some combination of size of the
accumulation and ability to recover some portion of the hydrocarbons from that accumulation.

In the context of unconventional resource plays, questions arise regarding application of the terms
geological feature and accumulation of hydrocarbons as they are used in the definition of a significant
discovery. In its submissions, Shell notes that unconventional resource plays can be very large. Such
plays are often regional in character, and may encompass large portions of a geological formation,
differing from conventional oil and gas accumulations, which are generally contained in smaller, more
defined, structural or stratigraphic traps. For unconventional resource plays, this may suggest a geological
feature or accumulation with a large areal extent.

Conversely, as an unconventional reservoir such as the Canol Formation contains hydrocarbons that are
essentially immobile, one could describe the 1-78 well’s accumulation and its areal extent as consisting of
only a relatively small near-wellbore area in which hydraulic fracturing enables hydrocarbons to flow to
the well. In the Panel’s view this would be an overly restrictive interpretation of the term accumulation
that would render the application of the PRA’s significant discovery provisions to unconventional
resources impractical and inconsistent with the intent and purpose of the legislation.

Instead, the Panel is of the view that the extent of an “accumulation” or “significant discovery” in an
unconventional play is necessarily limited by what may reasonably be inferred about the potential for
sustained production throughout the area of that accumulation of hydrocarbons from the geological and
engineering information available. There must be evidence that provides reasonable grounds to believe
that there is a possibility that characteristics that suggest the potential for sustained production exist
across the accumulation.

As well, in the Panel’s view, for there to be an accumulation of hydrocarbons, the accumulation must be
continuous (i.e., there must be no barriers to the flow of hydrocarbons, such as those that might be
presented by a fault). In this context, the Panel notes that the NEB’s Guidance Notes for Applicants—
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Applications for Declaration of Significant Discovery and Commercial Discovery would appear to take a
similar view of an accumulation of hydrocarbons. Section 5 of those notes requires that the following
information must be supplied as part of an application:

« any analysis that will help determine the possible effectiveness or otherwise of faults or other
potential barriers to flow that may cross the geological feature and may have a bearing on the areal
extent of the accumulation; and

« any geological or other argument that may provide additional grounds for assessing the extent of the
accumulation.

These references to the areal extent of an accumulation and barriers to flow are consistent with the
Panel’s views. In the Panel’s opinion, the term accumulation of hydrocarbons as it is intended to be used
in the context of a significant discovery declaration under the PRA means the accumulation present at the
discovery well and for as far as it extends without interruption. It is the areal extent of an accumulation of
hydrocarbons for which there is evidence of the potential for sustained production that determines the size
of the significant discovery.

In the Panel’s opinion, there are reasonable grounds to believe that the hydrocarbon accumulation tested
by the I-78 well could extend across the area bounded by the East Mackay and Mackay Range Faults, the
locations of which were determined from seismic information submitted by MGM, Husky, and Shell. In
some cases, interpretation of the seismic information by MGM, Husky, and Shell resulted in minor
variation in the location of the fault features. The location of these, as shown on the map in Appendix 2,
represents the Panel’s interpretation based on the three sets of information provided. As described
previously, the Panel considers that the geological feature (that being the Canol Formation encountered in
the 1-78 well) terminates at the East Mackay Fault and, as a result, the hydrocarbon accumulation also
does not continue beyond that feature. At the Mackay Range Fault, seismic information presented shows
that the Canol Formation is not continuous across that fault with the top and base of the Canol Formation
in the footwall (eastern side) and top and base of the Canol Formation in the hanging wall (west side)
vertically separated. The Panel, therefore, considers that the hydrocarbon accumulation tested by the I-78
well terminates where the Canol Formation ends in the Mackay Range Fault footwall.

The ability to recover some portion of the hydrocarbons in place is the second factor in sustained
production. This would typically be judged by the results of formation flow testing, which is again
complicated for unconventional resources by the need to fracture the reservoir to achieve reasonable flow
rates.

Based on the limited sample points available, the Panel notes the evidence submitted suggests that the
lithology of the Canol Formation is highly siliceous, which makes it a brittle shale and prone to
fracturing. This suggests that stimulation of a well by hydraulic fracturing would enable hydrocarbons to
flow, even though the I-78 well demonstrated this to only a modest degree. In the absence of a more
substantial hydraulic fracturing stimulation of this geological feature and flowing back to a more
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complete recovery of hydraulic fracturing fluid, there remains some uncertainty as to the significance of
the hydrocarbon accumulation indicated by the 1-78 well. As well, even if a more substantial hydraulic
fracturing operation had been conducted on the 1-78 well, in a very tight formation such as the Canol
Shale, flow to the well is likely limited to the reservoir volume affected by hydraulic fracturing, so a
formation flow test by itself may not be indicative of properties of the accumulation beyond a relatively
small near-wellbore area.

Evidence regarding whether the Canol Formation pressure at the 1-78 well is normally pressured or under-
pressured was considered but in the Panel’s view is inconclusive. The Panel notes, however, that this may
be a factor that potentially affects producibility and ultimate recovery of hydrocarbons from the Canol
Formation encountered by the 1-78 well.

Notwithstanding the above noted uncertainty, the Panel concludes that, having consideration for
geological and engineering factors, the 1-78 well suggests the existence of an accumulation of
hydrocarbons that has potential for sustained production. The Panel’s finding is consistent with the
conclusion of the CCO. The panel also notes that both Husky and Shell agreed with the CCO’s intended
decision that the 1-78 well indicates a significant discovery in the Canol Formation encountered by that
well.

The Panel concludes that the 1-78 well is the first well to be drilled on the geological feature as described
by the Panel, which, by testing, indicates an accumulation of hydrocarbons that, having regard for
geological and engineering factors has the potential for sustained production. The 1-78 well indicates a
significant discovery within the meaning of the PRA.

The Panel is of the view that being able to achieve effective fracturing of the formation will be critical to
recovering hydrocarbons from the Canol Formation. If technical or other reasons limit the ability to
effectively fracture it, the Panel notes that this declaration could be revoked or that the significant
discovery area could be decreased, based on the results of further drilling, pursuant to s.27(4) of the PRA.

What is the Significant Discovery Area?

Under s.27.(1) of the PRA, a declaration of significant discovery is made in relation to those lands in
respect of which there are reasonable grounds to believe that the significant discovery may extend.
S.27.(1) states

Where a significant discovery has been made on any petroleum lands that are
subject to an interest or a share in an interest held in accordance with section 22,
the Regulator shall, on the application of the interest holder of the interest or
share made in the form and manner and containing such information as may be
prescribed, make a written declaration of significant discovery in relation to those
petroleum lands in respect of which there are reasonable grounds to believe that
the significant discovery may extend.
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For the reasons given earlier regarding the Panel’s determination of the areal extent of the hydrocarbon
accumulation associated with the 1-78 well, the Panel concludes that there are reasonable grounds to
believe that the significant discovery may extend across the petroleum lands shown in table 1 and that
these lands, currently contained within Exploration Licences No. 466B, 474, 467, and 494 should,
therefore, comprise the significant discovery area for the 1-78 well.

Concluding Remarks

The following are general observations of the Panel on the application of the PRA significant discovery
declaration provisions to exploration and development on an unconventional hydrocarbon play such as
the Canol Shale. These are included only as observations that may be of interest to those interpreting and
administering these provisions or to the holders of exploration licences.

Under sections 29 and 30 of the PRA, a declaration of significant discovery entitles the holder of an
exploration licence in the relevant significant discovery area to obtain a significant discovery licence that
confers exclusive rights to explore and test for petroleum and to apply for a production licence to produce
the petroleum. Under s.32(3) of the PRA, such a significant discovery licence is granted for an indefinite
term. As described previously, the Panel finds that the PRA definition of significant discovery establishes
a fairly low threshold for a declaration of significant discovery. The purpose of the low threshold for a
declaration of significant discovery, and of an indefinite term for a significant discovery licence, is
presumably to encourage petroleum exploration in risky frontier areas by affording those who undertake
such exploration security of tenure for promising properties, without the requirement to immediately
undertake development or production to prove or produce the resource (see Mobil Qil Canada Ltd. v.
Minister of Energy, Mines and Resources at p.101). The lack of infrastructure and the remote location of
most petroleum resources in the north make the rapid development of such resources difficult and
expensive. Petroleum licences that require such development to maintain them in good standing would
not be attractive to industry and not be likely to encourage exploration.

By the same token, however, the goal of encouraging further exploration and development may not be
served by issuing declarations of significant discovery that encompass very broad areas based only on the
rationale that the geology of unconventional resource plays is regional in character. The effect of such
declarations could be to reduce the incentive for further exploration and development on substantial
blocks of land that may contain significant petroleum resources. Those blocks could encompass
petroleum lands that are part of exploration licences whose holders have yet to complete work
commitments or Territorial reserves lands that are not yet subject to an interest under the PRA. The fact
that an exploration licence, and any significant discovery licences that may be issued as a result of a
declaration in respect of such an exploration licence, may include not just rights in a single formation
such as the Canol, but shallower and deeper rights as well, magnifies this concern. In the absence of
further data (engineering and geological factors) gathered through drilling additional wells, the potential
for sustained production of hydrocarbons in such large areas may well be largely speculative. This would
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not be consistent with the test for a significant discovery under the PRA or with the overall intent of the
Act.

In summary, the intent of the PRA provisions for significant discovery is to encourage interest in
exploration and development of the Northwest Territories’ oil and gas resources. However, in the Panel’s
view, a balanced approach to the application of these provisions to unconventional resource plays is
necessary to ensure that a declaration of significant discovery i§ consistent with the meaning and intent of
a significant discovery under the PRA and does not become an obstacle to encouraging interest in future

exploration and development.

Dated on June 11, 2015.
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Bradley C. Hubbard, P.Eng.
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Map of Lands Relevant to the Hearings
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Appendix 1 Hearing Participants

Principals and Representatives

(Abbreviations used in report) Witnesses
Husky Oil Operations Limited (Husky) K. Hansen, P.Geo.
B. Roth G Lewis, B.Sc. Honours Geology

C. Molaro, P. Geo.
J. Rhodes, P. Geoph.
C. McLean

Shell Canada Energy Ltd. (Shell) A. Adrian, P.Geoph.
A. Hyde, P. Eng.

Office of the Regulator of Oil and Gas Operations
(OROGO)

S. Kay, Counsel

I. Blackstock, Counsel

P. de Jong, Hearing Coordinator
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