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1 EXECUTIVE SUMMARY

MWH Canada, Inc. (MWH) and Northern EnviroSearch (Tulita) Ltd. (NESTL) were
commissioned by Husky Oil Operations Limited (Husky) in April 2013 to prepare and submit a
Land Use Permit (LUP) and Water Licence (WL) application to consolidate the authorizations
that have been granted for project infrastructure that supports the Slater River exploration
project activities on Exploration Licences (ELs) 462 and 463. The Slater River program area is
located approximately 40 kilometres (km) south southeast (SSE) of the Town of Norman Wells
on a low-lying plateau within the Mackenzie River valley.

In order to allow for improved efficiency and overall reporting to the Sahtu Land and Water
Board (SLWB) and Aboriginal Affairs and Northern Development Canada (AANDC), Husky is
applying for a new LUP and WL to consolidate the following:
1 LUP S11T-002 - Permits camp operations, winter access construction and use of a
staging area and security station.
1 LUP S12F-007 i Permits construction and maintenance of an all-weather road,
camp/storage site construction, an airstrip and quarrying.
T WL S11L3-002 i Permits water for access construction, staging area, and camp
operations.
T WL S12L8-007 i Permits for the installation of bridges and culverts on the all-weather
road.

The activities permitted under these permits and licenses are common activities and identified
as ASite Wide Serviceso. These activities

9 Operation of a camp that will accommodate up to 400 personnel working on all related
exploration projects (drilling, completions, seismic surveying, maintenance, etc.);
Operation of storage and staging areas;

Storage of fuel in a tank farm co-located with the camp/storage site;

Operation and maintenance of an all-weather airstrip;

Construction and maintenance of the all-weather road (including quarrying);

Use of an all-weather road from the barge landing to the permanent campsite;

Use of an all-weather road to the wellsite access points; and

Supply of water for camp, winter access construction, and road maintenance use.

= =2 _—a _a _a _a _»a

Husky is also requesting changes and additions to its support operations. These consist of:

1 Expansion of the camp/storage site by 6.1 hectares (ha);

1 Increasing the camp accommodations to permit a maximum camp occupancy of 400
persons;

1 Increasing the fuel storage capacity from 610,000 litres to 1,200,000 litres;

1 Construct all-weather pad on the former MW-06 groundwater wellsite for use as a
helipad adjacent to the campsite;

1 Construct all-weather pad on the MW-09 groundwater wellsite to allow year-round
access;

1 Installation of pumping facilities at MW-09A and a 4,500 metre (m) above-ground water
pipeline may be built to transport water directly to the camp;
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1 Extend the clearings at each end of the airstrip by 60m for a total increase in length of
120m;

1 Conversion of the O-41 wellsite to a storage site at the conclusion of drilling, completions
and testing operations;

1 Construct all-weather pad on the barge landing staging site for year-round use; and,

9 Licencing the Mackenzie River and the groundwater well at MW-09 for water supply for
camp, access construction and road maintenance uses;

1 Licencing Vermillion Creek for water supply to support winter access construction on the
east side of the Mackenzie River.

A Cumulative Effects Assessment (CEA) of the program was conducted and followed the
protocol outlined by the Mackenzie Valley Environmental Impact Review Board Environmental
Impact Assessment Guidelines March 2004 (MVEIRB, 2010). The assessment involves four
stages, including:

9 Identifying Valued Components (VCs);

91 Determining other past, present or foreseeable future developments acting on these
VCs;

1 Identifying potential residual effects of project activities in combination with these other
developments; and,

1 Mitigating and monitoring these combined impacts.

MWH has examined the impacts that this program may have on the environment, and is of the
opinion that the program can take place with manageable long-term effects, provided that
mitigation measures discussed in this EPP are followed. Local, short-term effects can be
mitigated through careful planning and reclamation of any impacts following the program. We
recommend that any reclamation work be inspected the following summer, and annually
throughout the term of the permit, to ensure that areas of concern have recovered. MWH is
satisfied that Husky will demonstrate responsible stewardship of Northwest Territories lands and
wildlife habitat, and that every reasonable effort will be made to minimize their negative impact
on the environment.
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2 INTRODUCTION

MWH Canada, Inc. (MWH) and Northern EnviroSearch (Tulita) Ltd. (NESTL) were
commissioned by Husky Oil Operations Limited (Husky) in April 2013 to prepare and submit a
Land Use Permit (LUP) and Water Licence (WL) application to consolidate the authorizations
that have been granted for project infrastructure that supports the Slater River exploration
project activities on Exploration Licences (ELs) 462 and 463.

The Slater River program area is located approximately 40 kilometres (km) south southeast
(SSE) of the Town of Norman Wells on a low-lying plateau within the Mackenzie River valley
(refer to the Program Area Maps [1:100,000 and 1:50,000 scale] in Appendix 2).

Husky has a number of LUPs and WLs that permit various support operations. These are
presented in Table 2-1.

Table2-1: Authorizations Covering Support Operations

Land Use Permit or Water Licence Permitted or Licenced Activity

Land Use Permit STDP Permits camp operationgewaccess construction and
of a staging araad security station

Water Licen&11L 302 Permits water for camp operations

Land Use Permit STRH Permits construction and maintenance efeathedl roaq
camp/storage site construction atnigh @ngl quarrying

WaterLicences12L. 807 Permits for the installation of bridges and culverts-g
weather road.

The SLWB has permitted Husky to adapt the above authorizations to accommodate the

evolution of its exploration activities. However, the application of the terms and conditions for

multiple permits and licences has become onerous to administer. Following discussions

between the technical staff of the SLWB and Husky, a decision was made to apply for a new

LUP and WL that incorporates the common activities that support the ongoing exploration

efforts. This coincides with a functional organizational changeinHus ky 6s pr oj ect mane
structure for the Slater River Project. Common activite s have been identified
S e r v iwithenghe project management structure and include:

9 Construction and maintenance of winter access road and ice bridge and use of staging
area and security station;

9 Operation of a camp that will accommodate personnel working on all related exploration

projects (drilling, completions, seismic surveying, maintenance, etc.);

Operation of storage and staging areas;

Storage of fuel in a tank farm co-located with the camp/storage site;

Operation and maintenance of an all-weather airstrip;

Construction and maintenance of the all-weather road (including quarrying); and,

1 Supply of water for camp, winter access construction, and road maintenance use.

=A =4 4 A

Copies of the existing permits and licences and their associated EPPs can be found on the
SLWB public registry.

Not included in common activities are specific exploration activities such as drilling, completions
and seismic exploration programs as well as baseline studies which are covered under separate
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permits. Applications for LUPs and WLs from the SLWB will continue to be applied for on a
project-by-project basis but would be supported by the common Site Wide Services identified
above.

In addition to the consolidation of the above authorizations (Table 2-1), Husky is also requesting
changes and additions to its support operations. These consist of:

1 Expansion of the camp/storage site by 6.1 hectares (ha);

1 Increasing the camp accommodations to permit a maximum camp occupancy of 400
persons;

1 Increasing the fuel storage capacity from 610,000 litres to 1,200,000 litres;

9 Construct all-weather pad on the former MW-06 groundwater wellsite for use as a
helipad adjacent to the campsite;

1 Construct all-weather pad on the MW-09 groundwater wellsite to allow year-round
access;

1 Installation of pumping facilities at MW-09A and a 4,500 metre (m) above-ground water
pipeline may be built to transport water directly to the camp;

1 Extend the clearings at each end of the airstrip by 60m for a total increase in length of
120m.

9 Conversion of the O-41 wellsite to a storage site at the conclusion of drilling, completions
and testing operations;

1 Construct all-weather pad on the barge landing staging site for year-round use; and,

1 Licencing the Mackenzie River and the groundwater well at MW-09 for water supply for
camp, access construction and road maintenance uses;

1 Licencing Vermillion Creek for water supply to support winter access construction on the
east side of the Mackenzie River.

Baseline assessments are performed to reassure the public and decision makers that key
environmental issues have been identified and will be monitored during project implementation.
Husky has conducted a number of Baseline Assessments and monitoring programs since 2011
in an effort to document the existing environmental conditions. Brief summaries of these reports
have been provided throughout this EPP as identified by the section numbers listed in the
Table 2-2 below. Husky has conducted the following baseline assessments:

Table2-2: Baseline Assessments conducted on EL462 & EL463 since 2011

Baseline Assessments Section of EPP
Wildlife (mammals, birds and bats) including bear den surveys 7.355
Fish 8.4.34
Habitat/ectype andegetation assessments 8.3.4.4
Predisturbance assessment (including soil chemistry) 8.3.21
Heritage Resource Impact AssgggHRIA) 7.1
Traditional Knowledge study 6.2
Permafrost and aggregate study to survey soil and permafrost conditions 8.3.31
Bathymetry surveys 74.11
Surface water assessments 84.1.1
Groundwater assessments 8.4.2.1

The baseline assessment and monitoring reports are submitted to the SLWB and other
regulatory agencies and community organizations as each phase is completed.
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3 COMMUNICATION
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The following contact people are associated with this Environmental Protection Plan (EPP).
Any communications with respect to this plan may be referred to:

General Inquiries and Community Relations

Ken Hansen

Slater River Project ManadanT

Husky Oil Operations Limited

7071 8 Avenue S.W.

Calgary, AB T2P 3G7

Phone: +1 (403) 298 6655
EmailKen.Hansen@huskyenergy.com

Site Wide Services

Darren Brown

Site Wide Services Manager

Husky Oil Operations Limited

7071 8 Avenue S.W.

Calgary, AB T2P 3G7

Mobile: +1 (867) 587 6562
EmailDarren.C.Brown@huskyenergy.com

Drilling Operations

Kim Richardson

Drilling Superintendent

Husky Oil Operations Limited

7071 8 Avenue S.W.

Calgary, AB T2P 3G7

Phone: +1 (403) 298 7273
EmailKim.Richardson@huskyenergy.com

Environmental Assessment

Darren Heck

Environmental Project Manager
Northern EnviroSearch (Tulita) Ltd.
6001 6 Avenue S.W., Suite 1010
Calgary, AB T2P 0S5

Phone: +1 (403) 5853
EmailDarren.Heck@envirosearch.ca

REPORT | 25500835 | SITE WIDE SERVICES

Northwest Territories@mpletions Operations
John Butala

Exploration & Production Services
Operations ManagsiwT

Husky Oil Operations Limited

7071 8 Avenue S.W.

Calgary, AB T2P 3G7

Phone: +1 (4986707
EmailJohn.Butala@huskyenergy.com

Construction Operations

Bob Dreaver

Construction Superintendent

Husky Oil Operations Limited

7071 8 Avenue S.W.

Calgary, AB T2P 3G7

Mobile: +#0Q3 7561905
EmailBob.Dreaver@huskyenergy.com

EnvironmentdProgram Coordinator
Jenica von Kuster
Environment&lRegulatory Advisor

Husky Oil Operations Limited

7071 8 Avenue S.W.

Calgary, AB T2P 3G7

Phone: +1 (40832313
Emailjenica.vonkuster@huskyenergy.com
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4  PROJECT METHODOLOGY & DESCRIPTION

Yearr ound operations are critical for the wupcomi nc¢
EL462 and EL463. Winter-only operations limit the amount of work that can be performed and
provide only a narrow window for the evaluation of the target formation. To fully assess the
economic potential of the exploration licences, long-term flow tests (over a number of months)
are required. These cannot be accomplished with winter-only operations. Over the past year,
Husky has been developing infrastructure on EL463 to support year-round exploration activity
for its Slater River shale oil project. Infrastructure that is currently in-place and subject to the
terms and conditions oifcludexi sting LUP6s and WL©G6s
T A 200m x 305m base camp/storage site authorized under LUP S12F-007;
T A maximum occupancy of a 100-person camp located at the all-weather base
camp/storage site, as authorized under LUP S12F-007 and WL S11L3-002;
1 A 10x 61,000 litre (L) tank farm located at the camp/storage site;

1 A 40km all-weather road authorized under LUP S12F-007 and WL S12L8-007 (currently
have constructed 17km);

T A 1,400m all-weather airstrip authorized under LUP S12F-007 (cleared, not yet
constructed);

1 A barge landing staging site and security station authorized under LUP S11T-002; and,

1 Eight (8) quarries authorized under LUP S12F-007 (two are currently active).

Additional permitted sites include four exploration well sites (H-64 and N-09 permitted under

LUP S11A-003 and G-70 and O-41 permitted under LUP S13A-002); 20 monitoring well

locations associated with the groundwater exploration program (permitted under LUP S12X-

006).

The all-weather road, airstrip quarries, camp storage site and tank farm are currently permitted

under LUP S12F-007 and WL S12L8-007. The winter access road, camp and barge

landing/staging area are currently permitted under LUP S11T-002 and WL S11L3-002. Husky

proposes to combine the infrastructure and permitted activities associated with these two LUPs

and WLs into one LUP and WL that will encompass all previously approved operations with the

following additions:

Double the size of the current camp/storage site from 6.1ha to 12.2ha;

Increase the permitted camp size to a maximum of 400 persons;

Install a 25m communications tower;

Increase the fuel storage capacity to 1.2 million L;

Permit the MW-06 groundwater investigation wellsite adjacent to the campsite for year-

round use as a heli-pad;

1 Extend the clearings at each end of the airstrip by 60m for a total increase in length of
120m:;

9 Install runway lighting;

1 Construct an all-weather pad at the MW-09 groundwater investigation wellsite to allow
year-round access for water withdrawal;

1 Construct an all-weather pad at the barge landing site for year-round use; and,

1 Convert the proposed drilling location at O-41 (see LUP S13A-002) to a storage site
upon completion of drilling and evaluation activities.

=A =4 -4 -4 =9

6 | AUGUST 2013 SITE WIDE SERVICES | 25500835 | REPORT



2N
K HUSKY OIL OPERATIONS LIMITED | SAHTU LAND AND WATER BOARD ENVIRONMENTAL PROTECTION PLAN

S . SLATER RIVER PROJECT, TULITA DISTRICT, SAHTU REGION, NORTHWEST TERRITORIES
envirosearci

In July 2012, the well locations O-41 & G-70 were assessed by a review of the TEK study,
LIDAR data, field scouting, pre-disturbance assessments (PDAs), and archaeological
assessments. An additional PDA will be completed for the expansion area of the camp in June
2013. This report will be submitted once it is complete. Public meetings were held in Norman
Wells on April 10, 2013, and in Tulita on April 11, 2013. Husky also met with the Norman Wells
Land Corporation (NWLC), Tulita Land Corporation (TLC), Tulita District Land Corporation
(TDLC), Fort Norman Métis Land Corporation (FNMLC), Tulita Renewable Resource Council
(TRRC) and Norman Wells Renewable Resource Council (NWRRC), and provided informational

updates to the Deline Land Corporation (DLC), K
(KGDLC), and the Town of Norman Wells (Town Council) during the same week (April 8 T 11,
2013).

The communities visited were well represented, with the public, local business people, elders,
and regulators taking an interest in the proposed activities. The public consultation notices,
attendance lists, meeting notes and a copy of the presentation material used for the meetings
are in Appendix 1-A.

Additional discussions were held with federal and territorial regulators at the Regional
Development Advisory Group (RDAG) meeting in Yellowknife on April 18, 2013.

This EPP addresses the environmental issues associated with infrastructure additions to the
common support facilities.

4.1 Camp/Storage Sites

4.1.1 Site Expansion

The current camp/storage site has dimensions of 200m by 305m and encompasses an area of
6.1lha. To accommodate anticipated storage requirements and a 400 person camp, an
additional 6.1ha will be required. A 200 x 305m area will be cleared and padded adjacent to the
current camp/storage site along the southeast boundary (refer to Pre-disturbance Assessment
report and photos in Appendix 1-C) using the same construction methods employed and
described in the LUP application for S12F-007. These include:

9 Clearing of trees and shrubbery using mechanical mulchers or low ground pressure
crawler tractors (dozers), however, any merchantable timber will be harvested and be
made available to the communities;

1 Placement of geo-textile over the material,

1 Placement of a minimum of 1m fill over the geo-textile; and,

1 Compacting and levelling the site to promote drainage.

Approximately 82,500m*o f  f i | | wi || be required whiandior wi | | b
Qu a r r wand/drMother approved Quarry.

Table4-1: Base Campsiteocation
Coordinates (NAD83 Zone 9)

Location Name

Latitude | Longitude = Northing (m) Easting (m)
Base Campsitq 65.007681° 126.435543° 7211569 620875
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4.1.2 Camp

The camp that is currently located on the base camp/storage site is configured as a 103-person
skid-mounted camp; however Husky will not exceed the maximum occupancy of 100-persons
as authorized under LUP S12F-007 and WL S11L3-002. Husky proposes to install a second
camp with an estimated occupancy of 226 persons after which the current camp will be
demobilized. However to accommodate future project needs, this application is requesting a
maximum occupancy of 400 persons. This gives Husky the flexibility to add additional
accommodation if project activities warrant. The new camp will be sited on pilings at the
camp/storage site expansion and adjacent to the current camp (see Site Sketch in Appendix 2).
The camp will be equipped with portable water treatment and waste water treatment plants
appropriately sized to handle camp requirements. A 25m tall communications tower will be
erected to provide improved communications for the camp. A pole-mounted antenna may be
installed as a temporary measure prior to and during the tower installation.

4.1.3 Tank Farm

The current tank farm located on the camp/storage site consists of ten (10) 61,000L double-
walled storage tanks. These tanks are contained within a lined earthen berm that will serve as
tertiary containment. To accommodate late summer and early fall drilling and completion
operations, additional fuel storage will be required. This will allow for operations to continue
when resupply is not possible during freeze-up after the suspension of barging and before the
opening of the GNWT winter road and during breakup in the spring. The anticipated fuel
requirement for operations during this period has been calculated to be a maximum of 1.2
million litres. Ten (10) additional 61,000 L horizontal double walled tanks will be required to
store this amount of fuel. A second tank farm will be constructed at Quarry B which will be re-
purposed for storage after closure and reclamation. The existing tanks from the camp/storage
site and the ten additional tanks will be positioned on the site with tertiary containment. The
additional tank storage will be added as needed. The tanks and manifolds will be certified and
the site will be licenced in accordance with the Environment Canada Code of Practice for
Aboveground and Underground Storage Tank Systems Containing Petroleum and Allied
Products. In all cases, tanks will be installed in tertiary containment. Fuel tank farms will be
equipped with spill kits.

4.1.4 Heli-pad

In the winter of 2013, Husky undertook a groundwater investigation program under LUP
S12X-006. This included the drilling of a groundwater well identified as MW-06 adjacent to the
current camp/storage site. This groundwater well was abandoned. The current 50 x 50m
clearing is proposed to be re-purposed as a heli-pad in support of camp operations. To convert
it to year round use as a heli-pad, oak mats may be installed or an all-weather pad may be
constructed with fill material using the same construction methods as for the camp/storage site
pad (see Section 4.1.1). Approximately 2,500m?* of fill will be required to level the site.

@
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4.2 Airstrip

The airstrip is currently permitted under LUP S12F-007. It currently consists of a 1400m by 60
m clearing. Construction of the airstrip is anticipated to be completed in the summer of 2013 but
may extend into winter 2014. Originally, the anticipated air traffic consisted only of short take-off
and landing aircrafts, such as the Twin Otter. Aircraft that can transport heavy cargo and larger
passenger loads over a greater distance are being considered to improve transportation and
logistical efficiencies to and from the site. For safe operations the airstrip clearing will be
extended by 120m to allow a full 1400m airstrip with 60m clearings at each end to allow for safe
approaches during landing. Runway lighting will also be installed. The area will be cleared
using mulchers and will be left undeveloped. Any merchantable timber will be harvested and be
made available to the communities. The new cleared area will add an additional 0.72 ha to the
currently permitted airstrip.

4.3 Water Well

As part of the groundwater investigation program conducted under LUP S12X-006, Husky
drilled and completed two bedrock aquifer wells into Cretaceous age Little Bear Formation
sandstones at MW-09 (identified as MW-09A and MW-09B). MW-09A was drilled to 145m
below ground level (mbgl) and encountered two sandstone aquifers; an upper aquifer between
80.8 and 89.8 mbgl and a lower aquifer between 109.0 and 120.0 mbgl. The lower aquifer was
completed in MW-09A and MW-09B was drilled to 95 mbgl to assess the upper aquifer. The
wells were completed with 178mm steel casing with a telescopic well screen assembly installed
over the sandstone interval. The MW-09A well was pump-tested to determine its productive
capacity of the lower aquifer. From the pump test the theoretical yield (Q) of the well was
determined to be 6,997m%day. This suggests that the aquifer is capable of producing that
volume of water daily for 20 years without significantly drawing down the reservoir. Testing of
the upper aquifer in MW-09B showed the upper and lower aquifers to be in communication and
this well has a theoretical yield (Q.) of 8,868m>day. The consultant& report indicates that
either well could safely produce 600m°/day with no significant effect on the aquifer (see
Groundwater Investigation Report in Appendix 1-E). Husky is proposing to convert MW-09A
into a producing well capable of supplying the project with potable water for camp operations,
access road construction and road maintenance use. To provide redundancy, MWO9B will be
licenced as a backup well in the event of a pump failure in MW-09A. The wells will not be used
simultaneously and MWH-09A will be the primary producer with MW-09B serving as
redundancy. Water use is further discussed in Section 4.8.

43.1 MW-09 Wellsite

To permit year-round access to the well to obtain water, the current lease site will be all-weather
padded. Construction of the pad will follow the practices employed for the all-weather road and
camp/storage site (see Section 4.1.1). A minimum 1m thick 50m by 50m pad will be built on
geo-textile using fill from the permitted quarries. Approximately 2,500m? of fill will be required to
level the site.

4.3.2 Well Installation

As part of this new Water Licence application, Husky is also applying to convert monitoring well
MW-09A into a supply water well that can be used for camp operations, access road
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construction and road maintenance. A submersible pump will be installed capable of a
production rate of 600m®day. Water will be pumped to a holding tank on the surface. A truck
loading facility that will contain the holding tank, pumps and load point will be housed in a
weather-proof shelter. A 4,500m above-ground water pipeline may be built to transport water
directly to the camp. The facility will be metered to manage water production and to track water
volumes. Power will be supplied by an on-site generator. Husky is currently soliciting the
design and procurement of this installation and will submit it to the SLWB upon completion.

4.4 Barge Landing

Husky has permitted a barge landing staging site under the existing LUP S11T-002. The
staging site is a 105m by 200m clearing adjacent to the barge landing on the bank of the
Mackenzie River at Km 0 of the all-weather road. The site was cleared using mechanical
mulchers in 2011 and has been used for temporary storage of equipment on rig mats during the
fall and on a snow pad during the winter. Husky intends to modify this location into a year-round
storage site, through the installation of oak mats or by padding the site with fill. The same
construction techniques would be used as for the construction of other pads. This includes the
placement of a minimum of 1m fill over geotextile. To accommodate the sloping terrain, the pad
will be built as two fibencheso with the | ower ben
bench. Approximately 26,000m? of fill will be required to level the site. Fill will be obtained from
the permitted quarries.

4.5 Access from GNWT Winter Road

Husky will require winter access to the program. The current 3.5km winter access that has
been developed from the GNWT Winter Road will continue to be used during the winter months.
An ice bridge will be constructed along with a short 500 metre access from the west shore to
connect to the all-weather road. A security shack will be located at the intersection of the
access with the Winter Road to manage road traffic to the project.

4.6 Little Bear O-41 Storage Site

A 130m by 200m (2.60 hectare [ha]) all-weather pad will be constructed to accommodate the
Little Bear O-41 well. The O-41 drilling program is currently part of a separate LUP application
(S13A-002) that includes the drilling of two vertical wells in the summer of 2014. Undeveloped
site conditions have been described in that application. Following the drilling, completion, and
testing of the well, the site will be converted into an additional storage site. The site will be used
for the temporary storage of drilling and completion equipment and supplies, construction
equipment and parts and other supplies. Future plans include the installation of a parts
warehouse. The location of the site adjacent to the airstrip also makes it ideal as a
loading/offloading point for air freight.

4.7 Construction Equipment

Equipment that will be utilized for the construction operations include:
1 Light-duty vehicles consisting of ATVs, pickups, flat deck and mechanical trucks;
1 Heavy equipment consisting of mulchers, loaders, graders, dozers, excavators, and self-
propelled packers; and,
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1 Heavy-duty vehicles consisting of rock, tri-axle and tri-dem trucks.

A detailed list of equipment types, quantities, and weights are included in Appendix 3.

4.8 Water Use

Water will be required for camp, access road construction and road maintenance use. Existing
WLs that support site wide services are WL S11L.3-002 for camp use, access road construction
and road maintenance, and WL S12L8-007 for bridge installations. Husky proposes to combine
WL S11L3-002 and WL S12L8-007 into one licence. The existing WL S11L.3-002 authorizes the
annual use of 59,935 m® from six lakes (WS1-6) and the Mackenzie River (WS7) for access
construction and maintenance and camp use. Husky is applying to add the use of groundwater
well MW-09 and Vermillion Creek as water sources and an additional 25,550 m® for the
expansion of the camp facilities and 2,000m® for access road construction from the GNWT
winter road to the all-weather road. The groundwater source well MW-09A is particularly
important during the fall during freeze-up and in the spring during breakup when access to the
Mackenzie River is not possible. Husky proposes to licence a gross volume of water that would
be drawn from either the Mackenzie River or MW-09A. This allows flexibility in managing
operations since both sources are more than capable of supplying the entire volume on their
own. Table 4-2 presents the anticipated water budget.

Tabled-2: Anticipated Water Budget by Source

Licenced Annual Estimated Total New
Water Source Voume(m?d Additional Vaime Estimated Annua Allowable Voime(m?d
[under WL S11K®)23 Volume(m3
WS1 4,200 - 4,200 Unlimited
WS2 11200 - 11200 Unlimited
WS3 1,052 - 1,052 1,052
Ws4 6,048 - 6,048 6,048
WS5 contingent - - 2821
WS6 4,900 - 4,900 9,820
(Macz\tleiz?e Rive 32535 Unlimited
MWO9Aand 25550 58085
MWO09B Not licenced *600rd
Vermillion Creel Not Licenced 2,000 2,000 -
Total 59935 27550 87485 -

* Yield calculations indicated that/8@9ncan bwithdrawn from MI®A with no significant effect on the aquifer (see Groundwater
Investigation Reporppendix )

Potable water to be used for wellsite trailers is included in the camp volume. The water for
camp use will be treated to potable water standards using the portable water treatment plant at
the camp. Wellsite trailers will be supplied from the camp water treatment plant. Potable water
may also be purchased and transported to the project area.
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4.9 Waste Management

Various wastes are generated during the activities listed as Site Wide Services described in
Section 2. In remote locations, such as the Slater River program, it is essential that these
wastes are handled, stored, and managed in a safe and environmentally responsible manner.
The Waste Management Plan (refer to Appendix 4) goes into specific detail on the type of
waste management options Husky will use for Site Wide Services on the Slater River program.

4.10 Fuel

Husky plans to transport and store diesel fuel that is required for Site Wide Services (including
construction, rigs and camps) described in Section Error! Reference source not found.. The
total fuel storage will consist of ten (10) 61,000L tanks on the camp/storage site and ten (10)
61,000L tanks at the Quarry B site to ensure an uninterrupted supply during break-up and
freeze-up conditions. Table 4-3 describes the total estimated fuel required for site wide
services.

Table4-3: Fuel Amont Summary

Permitted~uelAmount (under LUP S1Q®7)

Number of Containers Capacity of Containers Location
Diesel 10 double walled 61,000L
Gasoline 1 double Wa”ed 5,000L permanent Storage/camp
10 75L
Propane
1 1,200L
Permitted=uelAmount (under LUP S1-002)
1 envirdank 35,000L
) 1 envirdank 15,000L temporary .
Diesel construction/campsite
2 envirdanks 50,000L
1 drum 205L Security Checkpoint
Gasoline 30 205L
Aviation Fuel 10 205L temporary
10 76L construction/campsite
Propane
30 170L
AdditionaFuel AmouniRequired
Diesel 10 double walled 61,000L
2 45kg (100Ib)
Quarry B
Propane 8 400L
1 300L

All the storage tanks will be contained within tertiary containment systems. The containment
system will be of sufficient volume to contain, at a minimum, 110% of the total volume of the
largest tank.

All large equipment and the camp generators will be fuelled with diesel to simplify fuel handling.
Propane may be used for heating and thawing and site office/accommodation trailers on the
leases.

All other fuel requirements have been previously permitted under LUP S12F-007 for access,
construction and camp operations.
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Fuel transport and handling will be conducted in accordance with the Spill Contingency Plan.
Fuel will not be stored within 100m of the high water mark of any water bodies. Spill response
equipment will be located throughout the program area including dedicated spill kits located at
the bridge crossings and near the fuel tanks. Additional spill response materials will be stored
at the staging site and the wellsites. In addition, spill response equipment will be maintained on
all fuel transfer vehicles. Drip pans will be placed under parked equipment, vehicles and/or
machinery and will also be used to capture minor spills and drips while fuelling vehicles. The
drip trays will be monitored for fluid levels and replaced as necessary. All personnel will be
made aware of the Emergency Response Plan (ERP) and the Spill Contingency Plan (SCP). In
the event that a spill occurs, it will be reported to the NT-NU 24 hour Spill Reporting Hotline at
(867) 920-8130 or spills@gov.nt.ca. Hu s k goe £RP and SCP is on file with the SLWB and
an update to the Plan is provided in Appendix 5.

4.11 Air Emissions Inventory

A detailed Emissions Inventory has been included in the Waste Management Plan in
Appendix 4. Potential emission sources include:

1 Generators, engines, incinerators and boilers;
9 Vehicles; and,
1 Propane fuelled heaters.

4.12 Waste Handling

All sewage waste from the wellsite trailers will be treated by an on-site portable sewage
treatment unit. Treated effluent will be discharged to the land after meeting discharge criteria.
Waste generated at the rig sites will be sorted by waste type and disposed of as follows:

1 Combustibles will be incinerated at the camp location;

1 Non-combustible wastes will be collected in secure metal containers and hauled by
truck to an approved waste handling facility. The volume of waste will be estimated
based on personnel numbers; and

1 Recyclable wastes generated on the wellsites will be segregated in bins and
transported to an approved recycling facility.

These waste streams will be transported to an approved and licenced disposal facility, or if
available, an approved Transfer Facility located in the NT.
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4.13 Emergency Response & Safety

4.13.1 Emergency Response & Spill Contingency Planning

Spill response equipment/material will be located throughout the program area including
dedicated spill kits located near the fuel tanks. Additional spill response materials will be stored
at the camp/storage site, at bridge crossings and at each of the wellsites. Spill response
equipment will also be maintained on all fuel transfer vehicles. Drip pans will be placed under
all parked vehicles, equipment and/or machinery and will also be used to capture minor spills
and drips while fuelling vehicles. The drip trays will be monitored for fluid levels and replaced as
necessary. Fuel will be stored at a minimum of 100m from all water bodies and watercourses to
prevent possible contamination of water resources.

All personnel will be made aware of the Husky Northwest Territories ERP and the SCP at
Orientation and at regular safety meetings. The ERP and SCP are controlled documents and
revisions are published on an as required basis. Hu s k go® £RP and SCP is on file with the
SLWB and an update to the Plan is provided in Appendix 5.

Should a spill occur, the NT-NU 24-hour Spill Report Line will be contacted at (867) 920-8130 or
spills@gov.nt.ca. All spills, regardless of volume, will be documented and reports submitted to
the Aboriginal Affairs and Northern Development Canada (AANDC) Land Use Inspector upon
request. These spills will also be reported through the Husky Incident Management System.

4.13.2 Fire Safety

As per Section 10 and 19 (1) of the Forest Protection Act (2010), Husky will adhere to Forest
Fire Prevention and Suppression Guidelines for Industrial Activities (GNWT, 2001). As required
by GNWT-ENR, Husky has prepared a Fire Suppression Plan and Project Site Evacuation Plan
since this application for LUP and WL covers year-round operations which will include summer
months when the region is more vulnerable to forest fires. These plans have been previously
submitted, and are currently on file with the SLWB, therefore are not included in this application.
Husky will take precautions to ensure that Program activities do not contribute to fire load. The
camps will be equipped to control and extinguish fires that might occur as a result of camp
activities. In the event of a forest fire, the GNWT-ENR Forest Fire Management Division hotline
will be called at (877) 698-3473.

Firefighting equipment will located at the wellsites along with 50m? of water in the unlikely event
of a fire on-lease during the program. All natural gas flows will be controlled, ignited and burned
in an incinerator.

4.13.3 Wildlife Safety

Husky will ensure that all employees and contractors working on-site will be made aware of the
potential for bear encounters. All employees and contractors working on site will be expected to
read and acknowledge the Husky Bear Safety Guidelines (Husky Energy Inc., 2007), the
Recommendations for Bear Safety Best Practices for Industrial Camps (Aspen Wildlife and
Environmental Services, 2007), and the GNWT Environment & Natural Resources (ENR)
manual Safety in Grizzly and Black Bear Country (GNWT, 2009). MWH has produced a Wildlife
Response Protocol for quick reference during field operations. These documents have been
previously submitted, and are currently on file with the SLWB, therefore are not included in this

@
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application. The GNWT-ENR website suggests that any inquiries be made to the Norman Wells
Area Office at (867) 587-3500 or the Emergency Line at (867) 587-2422.

4.14 Closure and Reclamation Plan

This preliminary closure and reclamation plan incorporates input from local stakeholders
(presently, some community members are in favour of keeping the road), regulatory authorities,
and the AANDC Resource Management Officer, and will require approval from the appropriate
regulatory authority. A final reclamation plan will be developed through consultation with local
stakeholders and the appropriate regulatory authority.

Land Use Permits may also contain specific conditions regarding reclamation. The reclamation
plan provides a framework to develop project-specific and site-specific reclamation actions, and
guide land management efforts toward a planned future condition for any surface disturbance.

4.14.1 Reclamation Objectives

The objective of reclamation activities at the program end-of-life considers current and future
land use of the area, current reclamation criteria that may be in place, and it must satisfy
regulatory oversight (including AANDC inspectors), as well as stakeholder input. The ultimate
goal is to return the land to conditions that are suitable for future land uses. Reclamation
activities will be undertaken progressively, during and at the end of the life of the program, and
the final reclamation plan should be re-evaluated at the end-of-life to account for potential
changes in stakeholder concerns, land use, new reclamation approaches and technologies, and
regulatory and political changes that may occur.

4.14.1.1 Initial Reclamation

9 Piling and stabilizing topsoil salvaged from the construction process in temporary
locations (quarry sites, cleared areas at the airstrip etc.), erosion control, and re-
vegetating of soil piles and areas of disturbance

4.14.1.2 Interim Reclamation

1 Reviewing the stakeholder needs and input regarding the fate of the development
periodically throughout the life of the disturbance

9 Considering new reclamation approaches and technologies, should they become
available, to aid in the final reclamation of the program area, as well as any new
guidelines and political and regulatory considerations

4.14.1.3 Final Reclamation
Logical steps in the final reclamation process should include:

1 Areview, and possible re-design of the final reclamation plan at the end of operations;

1 Removal of infrastructure, such as buildings, machinery, fuel caches, fencing and
signage, and waste. All foreign material and stockpiles will be removed or redistributed;

1 Removal and re-use of drainage infrastructure, culverts, bridges, dykes, rip-rap, etc.;

1 Re-contouring of drainage to the surrounding hydrological conditions in order to limit
erosion;
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1 Re-contouring of topography consistent with the surrounding landscape and both current
and future land use. The goal here is to create a maintenance-free site;

1 Replacement and scarification of topsoil;

1 Implementation of re-vegetation and weed control methods;

9 Restriction of site access. Access to the site should be restricted for public safety and
signage posted to protect the site as the reclamation process continues; and

1 Monitoring to ensure that the site is draining properly, and that erosion is being
controlled. Monitor for weed species, and manage as necessary. Ensure successive re-
vegetation is continuing toward full restoration. Identify areas that may need additional
reclamation work. Observe any changes in the condition of the site.

4.15 Audits

Both internal and external audits will be conducted to ensure that the program is in compliance

with the 6Terms and Conditionsé of alll approved

provincial and federal regulations.

Husky will perform regular internal audits to ensure compliance with LUP and WL terms and
conditions, as well as with applicable regulations. Husky will also ensure that the mitigation
measures discussed in this EPP are being employed. Any instances of non-compliance will be
documented and corrected as soon as possible.

It is anticipated that AANDC will conduct inspections to ensure that Husky is complying with the
Terms and Conditions listed in any approved permits and licences. Any instances of non-
compliance will be documented and corrected as soon as possible by Husky with follow-up
reporting to the Land Use Inspector. It is also anticipated that the NEB will be on-site to perform
compliance inspections on the Slater River program and may also perform an audit of
simultaneous operations in the project area (e.g. all-weather road construction) but these will be
performed at the discretion of the NEB.
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5 SAHTU LAND USE PLAN

The Sahtu Land Use Plan (SLUP) was adopted by the Sahtu Land Use Planning Board
(SLUPB) in April 29, 2013 and received approval and became effective on August 8, 2013
(SLUPB, 2013). The SLUP provides a broad direction on how the land and water resources will
be conserved, developed and used within the Sahtu Settlement Area (SSA). It also outlines
types of land use activities that are appropriate, where they can occur, and under what
conditions. Since the SLUP is now in effect, it will apply to the Slater River program. Under the
SLUP there five types of land use zones: General Use Zones (GUZ), Special Management
Zones (SMZ), Conservation Zones (CZ), Proposed Conservation Initiatives (PCI) and
Established Protected Areas (EPA). Under each zone there are 13 general conformity
requirements that are must be met for any land use activity and within the SMz, CZ, PCI and
EPA there are six additional special management conformity requirements to be met. The
general conformity requirements must be met for any land use activity.

Husky has various LUPs and WLs that were issued prior to the SLUP effective date and are
therefore considered legacy land uses (as outlined in Section D of the SLUP). The SLUP does
not retroactively amend authorizations, although anticipates that the existing land uses will be
brought into compliance with the conformity requirements. The current LUPs and WLs outlined
in Table 2-1 are legacy uses and are, therefore, exempt.

The maj or i tlLs @62 and d&3)kaye Gitated within a General Use Zone (GUZ) with
the exception of the Mackenzie River (Deh Cho), and a 5km buffer which is part of a Special
Management Zone (SMZ) (Number 63).

The Mackenzie River SMZ was established to A pr ot ect t he water
cultural/heritage sites, areas that are important for wildlife and wildlife harvestingod (SLUPB,
2013, p.170). The SMZ designation does not prohibit oil and gas exploration and development
and will allow the continued use of the river as a transportation corridor for barge traffic, landing
sites and winter crossings; however, traditional values are required to be protected, respected
and taken into account under the special management conformity requirement number 14. The
values to be protected are archaeological and burial sites. The values to be respected are
water quality and riparian habitat for wildlife such as moose, migratory birds, waterfowl, caribou,
furbearers and fish. The values to take into account include traditional trails, recreation,
community gathering places, log timber collection areas and cabins.

ELs 462 and 463 are also located adjacent to the Three Day Lake Conservation Zone (CZ)
(Number 60). CZs are designed to ensure that traditional, cultural, and heritage values are
preserved, and that biophysical values are maintained or improved (SLUPB, 2013). This CZ
prohibits oil and gas exploration and development. The boundary of EL463 is located within
2km of the eastern limit of the CZ; however, Huskybés proposed
from the Lake.

Husky has considered the traditional and recreational values within the program area, and will
conduct operations in a manner that upholds these values. Table 5-1 out |l i nes
supporting evidence of conformance to the SLUP conformity requirements.
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Table5-1: SLUPConformity Requirements

Applicable

Sectiorfs)of EPP

Supporting Evidence

CR #1Land Use Zoning N/A Proposed land use is not prohibited in the &\Z
CR #2Community Engagemen Canmunity Engagement and Traditional Knowledge studies have 4
o 6.1 and 6.2

and Traditional Knowledge out

CR #38Community Benefits 6.1,6.2and 6.3 H!Jsky abides by tlsggnedBenefits and Access Agreement that is on
with the SLWB.

(B:Lll?rizﬁgr;haeologlcal Sites an 7.1 Archaeological assessslemie beerpaductedn thdand use activities.
Bathymeit surveysf the water sourcesdtzeen conducted. Additiona
hydrology, surface water quality, groundwater aquifer tpsiitg and

CR #5Watershed Managemen 8.4 . .
assessments have been compl@tegbing hydrological surveys are bg
conducted as per commitments to the SLWB.

- No land use activity is near community catchments. Baseline and

CR #€Drinking Water 8.4 surface and groundwater assessarerbeing carried out.

CR #7Fish and Wildlife 835and 8.4.3 Flsl_werles, W|IdIn‘eT and wildlife hgblt_at asge_ssments are being carrig
project area. Neamter construction is anticipated.

CR #8Species Introductions 8.34 No intentiahintroduction of aative vegetative or animal species will

CR #9Sensitive Species and 83 Husky is carrying out vegetation and habitat surveys on their ELs.

Features ' known mineral lick, hot/warm springs or rare plantgeict gregro
Husky has installed thermistors in within the project areas to meas

CR #10Permafrost 8.3.3 permafrost temperatilesky implements construction practices to p
permafrost.

CR #14ProjecSpecific There arenggoing terrestrial and aquatic assessments being condug

o 8.3and 8.4 >

Monitoring Huskyds ELs.

CR #12Financial Security N/A Husky will post security deposits as requested by the SLWB.

CR #13Closure and Reclamati 414 Husky has outlined a preliminary closure amaticeckpproach that will

further defined as needed

Special Management Conform

ity Requirements

CR #14Protection of Special
Values

Husky is aware of the importance the Mackenzie River and will pro
and ta& into account its values

CR#15 The Great Bear Lake

Watershed N/A Notapplicableproject not within Great Bear Lake Watershed.
R #16Fish Farming an . . o
c SFish Fa g and N/A Not applicable, project not within Great Bear Lake Watershed.
Aquaculture
CR #17Disturbance of Lakebe N/A Not applicableroject not within Great Bear Lake Watershed.
CR#18Uses of Du
Conservation Zone (Sentinel N/A Not applicable, project not within the Sentinel Islands.
Islands)
CR #19Water Withdrawal N/A Notapplicablewater withdrawal is not occuoind_-fic Belot, Stewart La

or Tate Lake.
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6 SOCIO -CULTURAL ENVIRONMENT

6.1 Stakeholder Engagement

Husky is committed to comprehensive, meaningful, and ongoing engagement with stakeholders

and, most specifically, with the local communities. In preparation for submitting this application,

and i n accordance with the Mackenzie Valley Lan
Engagement(MVBWB, 20&3), tlusky has developed and implemented an engagement

plan that seeks to identify and mitigate concerns raised by stakeholders, and maximize

opportunities and benefits in the region. The engagement plan will guide Huskyd s acti vi ti es
ensuring that affected stakeholders are identified; key issues and concerns are identified and

addressed; and, where reasonable and feasible, feedback is incorporated back into project

planning (refer to Engagement Plan in Appendix 1-A).

Husky is also committed to building local employment capacity and continues to work with
communities and organizations to identify employment opportunities and support related
training.

Husky has presented and discussed its proposed Program with community members of Norman

Wells and Tulita at public meetings. Prior to the public consultation meetings, Husky initiated

numerous phone calls to the community Land Corporations, the Tulita District Land Corporation,

Town offices, etc., informing them that Husky would be in the communities, and to coordinate
schedules that would provide the greatest exposur
to the communities.

Public meetings were held in Norman Wells on April 10, 2013 and in Tulita on April 11, 2013.
Notice posters were faxed to several community organizations in Norman Wells and Tulita
during the weeks prior, with the request that copies be posted to inform community members of
the meetings (refer to meeting notices in Appendix 1-A).

During the same week of April 8-12, 2013, Husky also met with the NWLC, NWRRC, the Elders
of Tulita, TRRC, FNMLC, TLC, and TDLC. In addition, Husky held informational sessions in
Fort Good Hope (KGLC) and in Deline (DLC). The communities of Norman Wells and Tulita
were well represented, with the public, local business people, elders, and regulators taking an
interest in the proposed activities (refer to attendance lists in Appendix 1-A).

Each public session included a catered lunch or supper. During these consultations and
informational meetings, Husky provided a complete review of the Slater River 2012/13 winter
program including the construction of the all-weather access road, base camp/storage area; the
testing and completions activities on existing wells N-09 and H-64; and all associated activities
such as the environmental baseline assessments and field assessments to support the 2012/13
programs. Following the review, Husky provided a detailed preview of the upcoming summer
2013 activities including: the Slater River G-70 and O-41 drilling and completions program
(access construction/camp/barging/staging), the Summit Creek wellsite reclamation program,
and of the other associated regulatory applications that Husky will be applying for in the summer
of 2013 including:
1 The expansion of the base camp (to accommodate the additional personnel, fuel,
equipment, and supplies required for future activities), develop all-weather padding
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(clay/shale material) of the existing barge landing site and groundwater monitoring well
MW-09 site;

1 The adaptation of MW-09A from a groundwater monitoring well to a water supply well to
provide water for the camp and potentially other industrial uses.

Husky also provided a brief preview of other upcoming program applications that Husky
committed to returning to the communities (tentatively in June 2013) to fully consult on prior to
submitting the applications including the following:
1 The proposed drilling up to four horizontal wells that will be completed with multi-stage
hydraulic fracture stimulations and flow tested for an extended period;
1 An extension to the 3D seismic program.

In addition, Husky met with a number of regulatory agencies to provide them with the same
informational updates on previous and future projects (refer to RDAG meeting summary in
Section 6.1.4).

Husky has a strong record at consultation and engagement with individuals and organizations
and wil|l continue throughout the duration
Among those contacted and/or met with were representatives from organizations summarized in
Table 6-1.

Table6-1: Stakeholder Face to Face Meetings
Local Organizations

NWLC TDLC

NWRRC Tulita Dene Band

Town of Norman Wells DLC

FNMLC YLC

TRRC Chiefs of the Sahtu Dene Council
TLC SLWB

Tulita District BenefibspDration
Territorial Organizations
GNWT Mackenzie \fay Environmental Impact Review
- ENR (MVEIRB)
- Education, Culture, and Employment

Sahtu Renewable Resources Board (SRRB)

- Department of Transportation (DOT) Member of Legislative Assembly, Sahtu

- Industry, Tourism and Investment (ITI)

- Northwest Territories Geoscience Office (NTGO
FederaDrganizations
Aboriginal Affairs and Northern Development Canada Environment Canada (EC)

- Cumulative Impact Monitoring Program (CIMP) | National Energy Board (NEB)

- Northern Project Management Office (NPMO) | Natural Resources Canada (NRC)

- Petratum Development Division

L Transport Canada (TC)
- Water Resources Division (WRD)

These meetings and conversations have provided the opportunity to discuss Program
components, goods and services requirements, and employment opportunities.
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6.1.1 Communities
6.1.1.1 Norman Wells

6.1.1.1.1 Norman Wells Land Corporation & Norman Wells Renewable Resources
Councill

Husky representatives met with members of the NWLC and Norman Wells Renewable
Resource Council (NWRRC) on the evening of April 8, 2013 from 6:00 p.m. to 8:30 p.m. at the
Canol Legion, Melnyk Hall. The session began with a catered supper along with introductions
of the Husky team. Activity maps were posted and Husky delivered a PowerPoint presentation
(refer to Appendix 1-A) detailing the activities listed above.

Questions were encouraged throughout the meeting and discussion topics included waste
handling, the allwe at her r oad, increasing Huskyds presence
successful drug testing efforts.

6.1.1.1.2 Norman Wells Town Council

Husky representatives met with members of the Norman Wells Town Council on April 12, 2013
from 10:00 a.m. to 11:.00 a.m. at the Town office chambers. The session began with
introductions of the Husky team. Activity maps were posted and, although the PowerPoint
presentation was not delivered at this meeting, Husky did provide presentation handouts.

Questions were encouraged throughout the meeting and discussion topics included waste
handling, commercia | storage space within the town, curren
facilities including airport traffic, grocery availability, and gas shortages (power).

6.1.1.1.3 Community of Norman Wells

A public consultation with a catered lunch was scheduled in Norman Wells on Wednesday, April
10, 2013 from 12:00 p.m. to 1:00 p.m. at the Canol Legion, Melnyk Hall. The session began
with a catered lunch along with introductions of the Husky team. Activity maps were posted and
Husky delivered the PowerPoint presentation detailing the activities listed above.

Questions were welcomed during the presentation and the discussion surrounded the use of
water versus oil for the proposed vertical well hydraulic fracturing activity. Overall, the input
received from the attendees was positive.

6.1.1.2 Tulita

6.1.1.2.1 Tulita Renewable Resource Council

Husky representatives met privately with the board members of the TRRC at the Band office
chambers on Thursday, April 11, 2013 from 10:00 a.m. to 12:00 p.m. The session began with
introductions of the Husky team. Activity maps were posted and, although the PowerPoint
presentation was not delivered at this meeting, Husky did provide presentation handouts.

Questions were encouraged throughout the meeting and discussion topics included the social
impacts from the high level of activity this past winter, concern over the potential impacts from
hydraulic fracturing, impacts on wildlife, the importance of Traditional Knowledge and the need
for additional studies, funding for the TRRC, more involvement with the Elders, and the positive
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reviews from community members of the tour
foothills of Alberta).

6.1.1.2.2 Tulita Land Corporation

Husky representatives met privately with the board members of the TLC at their office on
Thursday, April 11, 2013 from 1:00 p.m. to 2:00 p.m. The session began with introductions of
the Husky team. Activity maps were posted and, although the PowerPoint presentation was not
delivered at this meeting, Husky did provide presentation handouts.

Questions were encouraged throughout the meeting and discussion topics included the
construction timing for Stage 2 of the all-weather road, the existing and proposed 3D seismic
program areas and the vegetation recovery, and the current status of the camp stationed in the
program area.

6.1.1.2.3 Fort Norman Métis Land Corporation

Husky representatives met privately with the board members of the FNMLC at Tulita Arena Hall
on Thursday, April 11, 2013 from 12:00 p.m. to 1:00 p.m. The session began with introductions
of the Husky team. Activity maps were posted and, although the PowerPoint presentation was
not delivered at this meeting, Husky did provide presentation handouts.

Questions were encouraged throughout the meeting and discussion topics included the well
results from the Slater River 2012/13 completions program on H-64 and N-0 9 , Husky?®o
alcohol canine screening at the Security Station and the drug testing at the camp, and the social
issues within the community.

6.1.1.2.4 Tulita Elders

Husky representatives met privately with the Tulita Elders at the Tulita Arena Hall on Thursday,
April 11, 2013 from 3:00 p.m. to 5:30 p.m. An opening prayer was delivered by Elder Julie
Lennie, and interpretation during the meeting was provided by Leon Andrew. The session
began with introductions of the Husky team. Activity maps were posted and although the
PowerPoint presentation was partially delivered at this meeting, the participants felt more
comfortable with having an open dialogue with the maps on the tables. Husky also provided
presentation handouts for those who wanted more information.

Questions were encouraged throughout the meeting and discussion topics focused primarily on
the construction of the all-weather road (including the timing for Stage 2), concern with the
perceived lack of consultation with and compensation for the cabin owners within the project
area, the existing and proposed 3D seismic
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6.1.1.2.5 Community of Tulita

A public consultation with a catered supper was held in Tulita on Thursday, April 11, 2013 from
6:00 p.m. to 9:00 p.m. in the Tulita Arena Hall. An opening prayer was delivered by Elder
Maurice Mendo, and interpretation during the meeting was provided by Michael Neyelle.

The session began with a catered supper along with introductions of the Husky team. Activity
maps were posted and Husky delivered the PowerPoint presentation detailing the activities
listed above.

Questions were encouraged throughout the meeting and discussion topics focused primarily on

the National Energy Board (NEB) shut-down order, job shadowing opportunities, training
initiatives, the need for more education on hydr
(and need for regular updates) in the community of Tulita, compliance with the EL462/463

Access Agreement and Benefits Agreement, and the need for more education on the hydraulic

fracturing process. Overall, the input received from the attendees was positive.

6.1.1.3 Fort Good Hope

6.1.1.31 Kéahsho Gotdéine District Land Corporati ol

Husky attempted to schedule a private meeting with the KGDLC during the week of April 8-12,
2013 but the only time that the KGDLC had available was during their Annual General Meeting
(AGM) so they invited Husky to make a short presentation at the AGM on Tuesday April 9,
2013. The session began with an opening prayer delivered by Elder Marie Kochon, followed by
introductions of the Husky team. Activity maps were made available and Husky delivered the
PowerPoint presentation detailing the activities listed above.

There were questions regarding the hydraulic fracturing process (including disclosure and use
of all chemicals) and the need for more education on the potential impacts (tours of active sites),
the concern over the water quality of the Mackenzie River and the need for clean drinking water
for the community, groundwater evaluation and monitoring, employment and business
opportunities for the Kbdbahsho Gotdine District, b
2012 winter road from all of the industrial activity, the social impacts from the high level of
activity this past winter, well results from the Slater River 2012/13 completions program on H-64
and N-09, noticeable changing climate in recent years, requests for sharing work among the
Sahtu communities and training opportunities forthepeopl e of t he Kbdahsho Got di

6.1.1.4 Deline

6.1.1.4.1 Deline Land Corporation

Husky representatives met with board members of the DLC on Monday, April 8, 2013 from 1:30
p.m. to 3:30 p.m. The session began with introductions of the Husky team. Activity maps were
posted and, although the PowerPoint presentation was not delivered at this meeting, Husky did
provide presentation handouts.

Questions were encouraged throughout the meeting and discussion topics focused primarily on
the all-weather road (including aggregate sources within the Deline District), groundwater and
sur f ace water evaluati on and monitoring, Del i nebd
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security and waste handling for the area of activity, and requests for sharing work among the
Sahtu communities and training opportunities for the people of the Deline District.

6.1.2 EL462/463 Project Committee

The EL462/463 Project Committee is mandated by the Access Agreement and Benefits
Agreement. The Project Committee includes three representatives from Husky, and one
representative from each of the three local land corporations (FNMLC, NWLC, and TLC) and
has three basic functions:
9 to facilitate communication with Husky and the land corporations;
1 requirement to qualify Dene and Métis businesses that have been registered in the Tulita
District;
1 managing an annual budget for each of the ELs and to screen, review and approve
requests for community support (donations).

In the past year, funds have been donated to both the TRRC and NWRRC to help fund spring
and fall hunts, to the Youth Wellness Program in Norman Wells and to celebrate Aboriginal
Days in the region. In addition, the Project Committee paid the travel costs and speaker fee for
Mr. John Chabot, a former NHL hockey player and motivational speaker who is well-known in
the north, to attend functions in Norman Wells and Tulita.

The Project Committee meets quarterly and as required (Ad hoc meetings). Most recently, the

Project Committee met on Wednesday, April 10, 2013 from 5:30 p.m. to 6:00 p.m. at the SRRB

of fice in Tulita. The NWLCO6s representative att
posted and, although the PowerPoint presentation was not delivered at this meeting, Husky did

provide presentation handouts.

6.1.3 Tulita District Land Corporation

Husky representatives met with board members of the TDLC on Wednesday, April 10, 2013
from 3:30 p.m. to 5:00 p.m. Activity maps were posted and, although the PowerPoint
presentation was not delivered at this meeting, Husky did provide presentation handouts.

Questions were encouraged throughout the meeting and discussion topics included: upcoming
Huskydéds drilling plans; t he c o+weather woad; theoexistingi mi ng f
and proposed 3D seismic program areas and the vegetation recovery; the various future

pipeline route options; and, requests from Deline and Fort Good Hope for more engagement

and increased business and employment opportunities/benefits. Husky was directed to follow

its Access and Benefits Agreements and let the Sahtu leadership deal with how best to share

the opportunities.

6.1.4 Resource Development Advisory Group (RDAG) Meeting

Husky recognizes the importance of engaging regulatory agencies early in the project planning
process to understand their concerns and to also to gain an understanding of their role in the
review of applications. Husky worked with AANDC (CanNor) to arrange a RDAG meeting in
Yellowknife on Thursday, April 18, 2013.

The meeting was facilitated by the Northern Project Management Office (NPMO) and was well
attended and, in fact, had to be relocated to a larger venue to accommodate the participants. It
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provided regulatory agencies with an opportunity to meet Husky representatives in person to
discuss upcoming activity and to develop a common understanding among stakeholders (refer
to list of participants in Appendix 1-A).

Activity maps were posted and Husky delivered the PowerPoint presentation detailing the
activities listed above. The regulatory agency representatives were invited to comment or ask
guestions throughout the presentation. Discussion topics included well results from the Slater

River 2012/13 completions programon H-64andN-0 9, t he success of Huskyos

canine screening at the Security Station and the drug testing at the camp, coordination of
GNWT winter road traffic and reporting potential incidents, multi-stage hydraulic fracturing and
how the Canol shale is different than other shales, seismic line regeneration, and the
groundwater monitoring program.

6.1.5 Communication and Information Sharing

One of Huskybdbs goals in stakeholder engagement i s

operations which Husky will conduct. In furtherance of this goal, Husky has held information
sessions, workshops, delivered presentations, held project tours, provided training and job
shadowing opportunities, and collaborated on the Sahtu Exploration Readiness Workshop and
Career Expo in Tulita and Norman Wells. Husky offers the following information which confirms
their commitment to engaging with stakeholders.

6.1.5.1 Knowl edge Hol dersdéd Wor kshop

Husky participated in a Knowledge Hol der sbd
partnership with the TRRC. The workshop was held in Tulita from December 10 to 13, 2012 in
the Two Rivers Hotel boardroom. Husky collaborated with ConocoPhillips Resources Canada
Corporation (ConocoPhillips) who was instrumental in planning and implementing the workshop
agenda. The foundation of the workshop centred on the importance of the environment,
Traditional Land Use, Dene and Métis culture, the role of the RRCs, and the growing presence
and activity of the oil and gas industry in the Central Mackenzie Valley region of the Sahtu. The
workshop included representatives from the Tulita Elders, NWRRC, TRRC, GNWT-ENR, Tulita
Dene Band, Husky, ConocoPhillips and there was also participation by high school students.
Interpretation was provided by Leon Andrews and daily meals were prepared and delivered by
the Chief Albert Wright School. The Workshop was co-sponsored by ConocoPhillips and
Husky.

The workshop agenda included PowerPoint presentations, information sharing, break-out
sessions, and open dialogue was strongly encouraged to allow participants the opportunity to
contribute to the group discussions throughout the four-day workshop. Both ConocoPhillips and
Husky provided the group with project updates. During the workshop the group identified and
discussed four key themes: The importance of Dene and Métis culture, history and traditional
land use and traditional knowledge; the role of the RRCs in managing and protecting the
environment and being a source of information and direction for traditional land use and
harvester/hunter knowledge and ways of life; the need for new and better environmental
knowledge and research and the related role of traditional knowledge and local involvement;
and, growing oil and gas activity and the need for collaborative planning and decision making.
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It was clear that all participants felt the importance of regular communication and knowledge
sharing between these various groups (and others), understand perspectives, collaborate on
areas of joint interest, and build a solid foundation of understanding and respect. The group
collectively agreed that this type of workshop was very successful and should be repeated but
should be held in Norman Wells to engage more members from the NWRRC. The workshop
organizers tried to arrange a second workshop in Norman Wells in the spring of 2013, however
it was decided that it should be delayed until the fall of 2013 at a time when there is likely to be
higher attendance.

6.1.5.2 Cultural Awareness Workshops

Husky also requires its contractors to attend Cultural Awareness sessions prior to the start of
operations. Three Cultural Awareness sessions were held at which Elders Theresa Etchinelle
and Leon Andrew educated Huskydés contractor
people who access their land.

6.1.5.3 Hydraulic Fracture Tour and Workshop

Husky recognizes that while horizontal drilling and multi-stage hydraulic fracturing is not new to
our company, this type of activity is new to the Sahtu, and stakeholders have expressed a
concern that they do not have a complete understanding of what is involved. To help
community members understand first hand and experience what pad sites and hydraulic
fracturing operations are like, ConocoPhillips and Husky co-hosted a workshop and tour of a
ConocoPhillips hydraulic fracturing operation near Red Deer, Alberta on November 28 and 29,
2012.

The site was chosen due to the timing of the hydraulic fracturing operations, as well as the
relative similarity of operations and surface footprint to those that will be conducted in the
Central Mackenzie Valley. The tour was co-sponsored by the GNWT-ITI with extensive
participation during planning and development by Schlumberger and the Canadian Society for
Unconventional Resources. Participants included four members from each land corporation,
one member from each RRC and the Economic Development Officer in Tulita (refer to list of
participants in Appendix 1-A).

The workshop was held at a hotel in Red Deer, and the first evening featured a presentation by
the Canadian Society for Unconventional Resources, followed by dinner and an extensive
guestion and answer period. Interest was high, and the session extended well into the evening.
On the second day, participants attended a presentation by ConocoPhillips. During the
presentation questions were encouraged, and there was so much discussion generated about
the process that the presentation was paused so that the group could depart for the site tour.

The group was provided with PPE and transported by bus to a well pad approximately one hour
outside of Red Deer, where they were met by onsite ConocoPhillips and Schlumberger
personnel. Following a safety briefing, the site tour of hydraulic fracturing operations
commenced, while participants either walked around the area (within designated safe zones) to
examine and learn about equipment and measures in place to protect the environment, or
gathered in an additional monitoring van that Schlumberger brought onsite, to stay warm and
watch on a monitor in real time as the hydraulic fracturing occurred. The afternoon was spent
on location, where participants could ask questions in small groups, or one-on-one. Following

S
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the site tour the group returned to the hotel to complete discussions on what they had learned
throughout the two days.

Participants were very appreciative to have a real time hands-on view of the procedure during
the operations and an opportunity to discuss issues such as water use and recovery, chemical
use, and cumulative effects on the land and water.

I n addition, Huskyés hydraulic fracture specialis
in Tulita District in November, 2012 where he gave an information presentation on hydraulic
fracturing.

6.1.5.4 Slater River Project Tours

During Huskybdés 2012/ 2013 winter operations, we we
of our operations area, including senior GNWT politicians, representatives from the SLWB,

AANDC and other regulators, members of TLC, FNMLC and NWLC. On these tours,
participants were shown al/l aspects of Huskyds
screening, construction of the all-weather road, the ground-water drilling activities and the

testing and completion activities at H-64 and N-09.

6.1.5.5 Moose Mountain Project Tours

Husky has hosted several tours of its Moose Mountain facility. Moose Mountain is an oil and

gas plant located in the foothills, approximately 60km west of Calgary. Its location is more
similar to Huskyds operations in the Summit Creek
safe and environmentally respectful development can be accommodated within a natural

setting. Trap lines still exist within the area.

In the past, Husky has taken graduates of Chief Albert Wright School, representatives from the
3 land corporations within Tulita District, and AANDC on a tour of Moose Mountain. Most
recently in August, 2012, Husky also hosted several senior GNWT politicians and regulators on
a hydraulic fracturing workshop and took them on a tour of Moose Mountain.

6.1.5.6 Norman Wells Chamber of Commerce Presentations

Husky was invited to participate in a Norman Wells Chamber of Commerce-sponsored session
on November 22, 2012. Husky delivered a PowerPaint presentation to provide an update of its
current and projected activities to an audience comprised of Norman Wells and other GNWT
Chamber members. The focus was on preparing local businesses and the regulatory system
for potential upcoming activity in the Sahtu Region, and starting the process of considering how
to plan for the next steps in the midst of typical exploration uncertainties.

Husky participated in another Chamber of Commerce-sponsored session on May 30, 2013 and
delivered a PowerPoint presentation to provide a review of the winter 2012/13 project activity.

6.1.5.7 Sahtu Exploration Readiness Workshop

Husky was invited to present and participate in a government sponsored workshop the week of
September 24, 2012. Husky delivered a PowerPoint presentation to provide an update of its
current and projected activities to an audience of government and municipal representatives,
industry participants, community members, Sahtu Dene and Métis representatives and
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businesses in the area. The focus was on preparing all stakeholders for upcoming activity in the
Sahtu Region and developing a process to work together.

6.1.5.8 Sahtu Region Oil and Gas Partnership Workshop

Husky was invited to participate in a government sponsored workshop on May 28 & 29, 2013.
The workshop was designed to provide an administrative planning forum to identify common
actions around shale oil exploration outside of the regulatory process and discuss the arising
needs in the area including issues around environmental and social impacts, training, business
opportunities, and infrastructure requirements.

Husky delivered a PowerPoint presentation to provide an update of its current and projected
activities to an audience of territorial and federal government representatives, municipal
representatives, industry participants, community members, regulatory and co-management
boards, and Sahtu agencies. The focus was on sharing information on roles and activities,
lessons learned, developing a communications strategy and to develop a cooperative partner
action plan.

6.1.5.9 Career Expo

It is clear that education will be important for community members to fully participate in
economic benefits to the region, and that the youth have an important role to play in this region
in the future. To begin to prepare students for the types of activities going on in the area and
potential job opportunities, a Career Expo was developed to help deliver key messages to the
youth.

Husky collaborated with ConocoPhillips, Shell Canada Limited, and MGM Energy Corp. as well
as principals from the Mackenzie Mountain and Chief Albert Wright Schools in Norman Wells
and Tulita to develop a Career Expo in each school. The organizers also encouraged other
local companies working in the region to participate. Eight companies, including the organizers,
sent at least one representative from a specific career discipline, who each spent a day in each
school speaking to students about their careers and the education path it took to get there.

A catered lunch for students and teachers was also provided. Key messages were to stay in
school to get an education and that there would be a variety of opportunities available, from
trades to those with professional designations.

6.1.5.10 Commitment to Communities / Relationship Building

Husky has also committed to the education of the youth within Tulita District. For several years
Husky has donated $30,000.00 annually to the Chief Albert Wright School in Tulita to fund their
healthy breakfast and snack program. Husky participated in the career fair at the schools in
Tulita and Norman Wells, where companies active in Tulita District outlined the educational
requirements for various careers in the oil and gas industry. In addition to this, Husky had
extensively promoted its scholarship program.

Husky is committed to build and maintain positive relationships with stakeholders in the Tulita
District. I n September, 2012, Huskyédés CEO, Asi m
the Tulita District leadership on an over-night fishing trip to Drum Lake. The next day, they

returned to Tulita for a community barbeque, where residents were able to discuss the program
directly with Huesbkugng 8013 edddskybs bsanior mtheér a g e me n
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GNWT and with Tulita District leadership to discuss the NEB shut-d own of Huskyds com
program and to address their questions and concerns.

Husky has been instrumental in the planning for construction of a moose-skin boat in August
2013. The project is being co-ordinated by Principal Kuer of Chief Albert Wright School in
Tulita. The intent is to see that skills required in construction will be preserved as Elders and
youth work together on this project.

6.1.5.11 Training and Job Shadowing Opportunities

During the 2012/2013 winter operations season, Husky provided the following training to
residents of Tulita District:

Spill Response Training with Mackenzie Delta Spill Response Co-Op
Standard First Aid

Workplace Hazardous Materials Information System (WHMIS)
Transportation of Dangerous Goods (TDG)

Hydrogen Sulfide (H,S) awareness

H,S Alive

Ice Rescue

Ground Disturbance

Bidders Workshops

Cortex

Safety Managements Systems

Job Shadowing

=4 =4 =4 4 -4 —a 4 -4 -4 -8 -9

=

In addition to the above training, from November 2012 i March, 2013, Husky personnel were
present in Tulita District to evaluate contractc
specific training to them, depending upon gaps identified during the evaluation process. Twelve

contractors received training in Safety Managements Systems. All major oil and gas companies

require a standardized Safety Management System.

Husky takes a keen interest in training northern workers. In 2012/13, there were 7 job shadow
positions created to provide on the job training. These positions were: incinerator operator, 2
logistics/expediting positions, camp maintenance, water/sewage plant operator, camp managing
and site security positions. In these positions, the trainees to get on-the-job training and
experience, thus acquiring highly marketable skills.

In 2013/14, the opportunity for job shadowing will be continued and possibly expanded to
include positions in the following: apprentice heavy duty mechanic, apprentice automotive
mechanic, security, expeditor assistant, onsite project orientations person, incinerator operator,
water technician, sewage technician, camp manager and camp maintenance.

6.1.5.12 Arctic Science and Technology Information System

Husky sponsored the devel opment of the O6Sahtu Sei
will be created and maintained by the Arctic Science and Technology Information System.

The Arctic Institute of North America is a non-profit organization that operates Arctic Science
and Technology Information System (ASTIS). The ASTIS contains a wealth of information that
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is useful to oil and gas companies working in the north, including coverage of engineering and
technology, the earth sciences, the biological sciences, and the social sciences. The ASTIS is
Canadads nati onal Iincontaindh74,000 recbis dedrribmae publications and
research projects about northern Canada and it is available for free from a publicly accessible
website (www.aina.ucalgary.ca/astis). The database is funded entirely through contract work
and donations, and has been in operation since 1978. ASTIS already contains a significant
amount of information on the Sahtu Settlement Area (SSA).

The Arctic I nstitute of North Americads ASTI S cur
and 2,500 publications and research projects about the SSA. There is a pressing need for

information about the SSA, and this need will increase significantly in the next few years with

increased oil and gas activity in this region. The Sahtu Settlement Area Database will help to

meet the need for information about the central Mackenzie Valley by providing a single point of

access for information about the Sahtu. The database will make information about Sahtu

publications and research projects available to everyone for free online, providing easy access

to important documents for Sahtu community members, government agencies, and companies

working in the Sahtu Settlement Area.

In addition to the sponsorship of the SSA database, Husky plans to share all of their baseline
assessment reports and monitoring reports to this database in a cooperative approach to follow
through on their commitment to maintain transparency.

6.2 Traditional Knowledge

Traditional Knowledge (TK) information was collected and was previously submitted by Husky to
the SLWB, and is associated with LUP S11T-002.

6.3 Employment Opportunities

Husky recognizes the advantages of providing employment and business opportunities to local
businesses and individuals. The program will create year-round jobs, training opportunities, and
revenue for local contractors. While Husky cannot confirm final numbers at the time of
application submittal, since contracts have not yet been awarded,
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Table 6-2 has been prepared to provide additional detail on the potential employment
opportunities provided by the program. Actual employment numbers will be summarized in an
annual report.
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Table6-2: Employment Opportunities

Potential Number of
Local
Employment Opportunitie

Approximate Anticipated Tota Anticipated Number ¢

Opeational Component Days of Work 6Local o

Total People

General, Construction & Camp
Camp Staff 2840 2840 270 7,56010,80M
Road an8iteConstruction 28 28 100 2,800
Road Maintenance 6 6 270 1,620

Construction Labourers 5 5 270 1,350
Fuel Farm Attendant 2 2 270 540
Fuel Truck Driver 2 2 270 540
Environmental & Wildlife Morn 2 2 270 540
Security / Access Control 3 2 270 540
Water Truck Drivers 3 3 270 810
Communication 1-2 1-2 100 106200
Medical 2 2 270 540
Company Supervision 2 1 270 270

Totals 8497 8295 2900 17,21€0,550

|t is Huskybs intent to maxi mi ze ut iSahtuzRegionon of

providing they meet technical and safety requirements. Beneficiary companies will be given
preference as per the Benefits Agreement (on file with the SLWB under LUP S11T-002).
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7 INTERACTING ENVIRONM ENT

This section examines the interacting environment with respect to habitat and communities,
social and economic issues, and culture and heritage.

7.1 Sahtu Heritage Places

In July 2012, the Prince of Wales Northern Heritage Centre (PWNHC) was contacted to
determine if there were any known archaeological sites within the proposed program area.
Examination of preliminary plans indicated that one known heritage site is located within EL462
and EL463.

In September 2012, due to the potential to encounter undocumented heritage sites on the Slater
River program area, Bison Historical Services Ltd., a qualified archaeological consulting firm,
conducted a Historical Resource Impact Assessment (HRIA). The HRIA was assisted by a local
wildlife monitor from the TRRC. The heritage resource field survey was based out of Norman
Wells, and included a helicopter over-flight and pedestrian reconnaissance, accompanied by
several shovel tests within the proposed program area. Investigations focused on areas that
were assessed to have high to moderate potential for new heritage resources within the
confines of the proposed project area.

It should be noted that at the time when the HRIA was conducted it included a comprehensive
evaluation of the footprints for the 2012/2013 programs (under LUPs S12X-006, S12F-007 and
WL S12L8-007) along with future anticipated program (2013-2014) footprints. The footprints of
0-41 and G-70 were included in this assessment along with references to various horizontal
well pads that are part of future operations that will be submitted in future LUP application(s).
The survey plans included in the report (depicted in Figures 2, 3, 4 and 5) were prepared for use
during the field program only.

The existing known historical site was located, but will not be affected by the proposed program
(refer to Archaeology Study Permit and HRIA Report that is currently on file with the SLWB).
Assessments of the proposed O-41 and G-70 leases were conducted on-foot and have a low
heritage potential. No new historic sites that were discovered.

It was recommended that the proposed program is granted approval to proceed with
development. This recommendation is subject to approval from the GNWT through the
PWNHC.

While historic sites identified by the PWNHC will not be mapped to protect the confidentiality of

their location, Husky is aware of the locations and will not conduct their activities within 150m of

any recorded site. The community members interviewed for the TK study indicated that there

are no known ceremoni al sites arée ard historicdd sikek y 0 s pr
including old camps, barrel traps, and a trap line. Husky will not conduct their activities within

150m of these sites. If a suspected site is discovered during the conduct of the program, the

crew will not disturb the site, and will contact the SLWB or AANDC (Norman Wells, NT office),

as well as the PWNHC for further instructions.
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7.2 Places We Take Care Of i Sahtu Report

The report of the Sahtu Heritage Places and Sites Joint Working Group entittedi Ra k e k ®e Go k 0 ®
Godi: Placeswe tak e ¢ a (Aadrewd, 2000) lists the Mackenzie River as an important site in
this region.

The Mackenzie River has historically been an important transportation corridor for the Sahtu
Dene and Métis. As a traditional use area, the Mackenzie River valley continues to provide
critical domestic fisheries, and large game and migratory waterfowl hunting areas, as well as
travel routes for local populations. The river is a symbolic focal point of Sahtu Dené and Métis
culture and history. In 1998, the Mackenzie River from Thunder River north to Point Separation
was declared a National Historic Site (Andrews, 2000).

7.3 Protected Areas Strategy

The Northwest Territories Protected Areas Strategy (NWT PAS) is an 8-step process that
communities in the Northwest Territories can use to protect areas with natural and/or cultural
significance. The Strategy was developed in 1998, jointly by Aboriginal governments,
environmental non-governmental organizations, industry, and the federal and territorial
governments (NWT PAS, 2013). The Strategy consists of four levels of protection, including:
NWT PAS Areas of Interest, NWT PAS Candidate Protected Areas, NWT PAS Candidate
Protected Areas with Interim Protection, and Area in Boundary/Management Negotiations. The
proposed program is not within any designated lands under the PAS.

7.4 Canadian Important Bird Areas

A search of the Important Birds Areas (IBA) Canada interactive website (IBA Canada, 2012)
indicated that a portion of the program area is located within an IBA. The Middle Mackenzie
River Island IBA (Site NT081) includes a 250km stretch of the Mackenzie River from the
Redstone River, to approximately 30km north of Oscar Creek. A variety of waterfowl (i.e. ducks,
swans and geese) most notably the lesser snow goose (Chen caerulescens), use the shoreline,
islands and adjacent mixed-wood forests for a short time in early May. Barges and other
watercraft, as well as the creation of oilfield islands near Norman Wells, are considered to have
had only minor short-term effects on the snow geese in the area (IBA Canada, 2012). The
proposed activity is anticipated to increase air traffic volumes over the Mackenzie River. Refer
to Section 8.3.5 for detailed mitigation measures and wildlife and bird protection strategies.
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8 BIOPHYSICAL COMPONEN TS

This section examines the atmospheric, terrestrial and aquatic environments, and the potential
effects of the program, and the mitigative measures that will be in place.

8.1 Ecological Regions

Hu s k y 6 2 anH EL463 fall into three ecological regions (see Figure A in Appendix 1-D) as
per the Ecosystem Classification Group (2007 rev. 2009; 2010). The largest region, i.e., the
North Mackenzie Plains covers approximately 55% of the area (or 966.0km?). The Carcajou
Plains covers about 37% of the area (or 644.4km?), while the Mackenzie Foothills cover about
8% (137.5km?). Each area has its own unique ecological characteristics, some of which are
highlighted below.

8.1.1 Taiga Plains Low Subarctic

As per the Ecological Classification Group (2007 rev. 2009), the majority of the project footprint
falls within the Taiga (Level I) or Taiga Plains ecological region (Level Il), and more specifically
the Taiga Plains Low Subarctic (LS) Ecoregion (Level Ill) and the North Mackenzie Plain LS
(Level IV) Ecoregion (see Figure A in Appendix 1-D).

This Ecoregion is characterized by short, cool summers and very cold winters. The mean
annual temperature ranges between -4.5 degrees Celsius (°C) to -8.5°C. Average annual
precipitation ranges between 230 and 350mm, mostly falling in late summer and early fall; and
relative insolation is about 9 to 9.5 millijoule per square metre per day (mJ/m?/day) (Ecosystem
Classification Group, 2007 rev. 2009). This region, approximately 9.9% or 16,016km? of the
Taiga Plains LS Ecoregion occupies the narrow and gently sloped valley that parallels the
Mackenzie River. It has an average elevation of 175m above sea level (mASL), or ranging 100
to 350mASL. Lakes occupy about 11% of the Ecoregion, while bogs and fens comprise 15%.
This area within the Mackenzie River valley is generally comprised of glacial till deposits that are
level to gently undulating, with low-canopied coniferous stands and shrublands that have been
recently burnt (Ecosystem Classification Group, 2007 rev. 2009). Lacustrine, fluvial and glacio-
fluvial deposits comprise a significant portion of the dominant till deposits. Unburned sites are
predominantly closed to open mixed spruce, shrub, moss and lichen stands; while burned areas
are primarily dwarf birch and Alaska paper birch regeneration (Ecosystem Classification Group,
2007 rev. 2009). Narrow or runnel permafrost forms are common within this widespread
permafrost region.

Although medium- to coarse-textured lacustrine, alluvial and glacio-fluvial deposits are present,
sand dunes and plains can also occur. The till deposits that occupy higher terrain are
undulating and hummocky, and bedrock can be exposed in places. Devonion limestones in
portions of this region have been eroded by past and present water from the Mackenzie River
and glacial meltwater streams (Ecosystem Classification Group, 2007 rev. 2009). Turbic
Cryosols, the most common soil type in the region, and Organic Cryosols are predominantly
found in runnels and peat plateaus. Brunisolic and luvisolic soils comprise the glacio-fluvial,
coarse-textured lacustrine and alluvial areas (Ecosystem Classification Group, 2007 rev. 2009).
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8.1.2 Taiga Cordillera

8.1.2.1  Taiga Cordillera Low Subarctic T Carcajou Plains

As per the Ecological Classification Group (2010), the second largest portion of the project
footprint falls within the Taiga (Level I) or Taiga Cordillera ecological region (Level Il), and more
specifically within the Taiga Cordillera Low Subarctic (LS) Ecoregion (Level Ill) and the Carcajou
Plain LS boreal (b) (Level IV) Ecoregion (see Figure A in Appendix 1-D).

This Ecoregion is characterized by short, cool summers and very cold winters. The mean
annual temperature ranges between -4.0°C to -8.0°C. Average annual precipitation ranges
between 280 and 350mm, with 60-70% of the precipitation falling between May and September.
The relative insolation is about 9.5 to 10.5 mJ/m?/day (Ecosystem Classification Group, 2010).
This region, approximately 5% or 3,385km? of the Taiga Cordillera LS Ecoregion consists mostly
of a series of gently sloping and sometimes poorly defined terraces. It has an average elevation
of 275mASL, ranging from 150 to 550mASL with 98% of the terrain being under 500 mASL and
no subalpine areas. The area is characteristic of peat plateaus, wetlands, shallow lakes and
black spruce woodlands. The region is a transitional area between the low, flat wetland
dominated Taiga Plains to the east and the cold, higher elevation Canyon Ranges to the west
(Ecosystem Classification Group, 2007 rev. 2009). Open black spruce, shrub, moss and lichen
woodlands on mineral and organic soils predominantly dominate, along with extensive burn
areas. The burn areas are regenerating dwarf birch and black spruce. In the alluvial plains,
commonly present are mixed spruce, balsam poplar, paper birch forests, tall shrublands and
some trembling aspen groves. Occurrences of mixed wood stands such as trembling aspen
can occur in river terraces. The last Continental glaciation deposited thick glacial tills that are
often covered by organic materials with the water table being at or near the surface. This
continuous to discontinuous permafrost area is evident of patterned ground, peat plateaus,
polygonal peat plateaus, floating fens, shore fens, runnels and is the area with the highest
density of lakes and wetlands of any Ecoregion of the Cordillera (Ecosystem Classification
Group, 2010). In the western portions of the region, large alluvial fans are present from the
eroding cemented breccias and conglomerate formations at the base of the Canyon Ranges.

Cretaceous shales underlie the region, often seen on bank failures along major rivers. Karst
topography and Devonian limestones are also common, and sinkhole fields are notable features
(Ecosystem Classification Group, 2010). In the upland areas, Turbic Cryosols dominate; while
in the peat plateaus and polygonal peat plateaus Organic Cryosols are mostly common. The
alluvial deposits are commonly present with Regosols and Brunisols (Ecosystem Classification
Group, 2010).

8.1.2.2  Taiga Cordillera Low Subarctic i Mackenzie Foothills

The terrain for the Mackenzie Foothills Ecoregion ranges from elevations of 200mASL on the
east bordering the Central Mackenzie Plain LSb and Central Mackenzie Valley HBb Ecoregions
to over 900mASL on the west at the foot of the Painted Mountains LSsa and Canyon Ranges
LSsa Ecoregions (Ecosystem Classification Group, 2010). Characteristic features of the
Mackenzie Foothills include undulating plateaus of Paleozoic origin; eroded shales and
sandstones are common and noticeable in river cutbanks. Level to gently sloping till plains
occur on the valley bottoms and sides of the Johnson and Wrigley Rivers, and alluvial,
lacustrine and glaciofluvial deposits occur along the larger (Ecosystem Classification Group,

@
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2010). Interestingly, a major meltwater channel now occupied by Tate and Stewart Lakes

i ndicates a previous -frorw pdsition €dDuk-Rodkin & |Cauch, 2004).s i ce
Cryosols are associated with tills and lacustrine deposits; Brunisols and Regosols occur on well-

drained southerly slopes and alluvium. Wetlands are uncommon; a few wet, rich horizontal and

northern ribbed fens occur in the south, and peat plateaus are locally common on the level

Johnson and Wrigley River valley bottoms. In areas that have not experienced recent burns,

veneer bogs and wet black spruced shrubd moss woodlands predominate. Because of the
widespread and recent burns, the dominant vegetative cover in the Mackenzie Foothills is Dwarf

birchd willow shrublands and open, stunted black spruce 1 shrub i lichen areas (Ecosystem
Classification Group, 2010).

8.2 Atmospheric Environment

8.2.1 Climate

The climate normals for Norman Wells to the north of the project, for the period 1971-2000 were
used to estimate climate parameters for the project site (Environment Canada, 2011). The
mean monthly temperature ranges from -26.5°C (January) to 17.0°C (July), but has experienced
extreme maximums as high as 35°C and extreme minimums as low as -54.4°C. Wind chills
have ranged from -4.5°C (July) to -62.4°C (December). The mean annual precipitation is 290.7
mm per year, with rainfall at 166 mm and snowfall at 153.4cm, and monthly totals ranging from
17.0mm (January) to 41.6mm (August). Extreme daily rainfall as been as high as 49.3mm, and
extreme daily snowfall has been as high 28.4cm. Mean monthly snow depths for the Norman
Wells region range from 0 cm (July) to 165cm (March); Mean yearly wind speeds is 11
kilometres per hour (km/h) and maximum hourly wind speed ranges from 59km/h (May) to
80km/h (January and August), with wind gusts as high of 117km/h (August). The town of
Norman Wells is situated on the north side of the Mackenzie River and the Franklin and
Mackenzie Mountains can be seen from the town site. The airport elevation is at 72.5mASL.
Norman Wells has a subarctic climate characterized by long, usually very cold winters, and
short, cool to mild summers. The climatic zone as classified by the Kdppen-Geiger climate
classi ficat i odnFigsing 8-1 idustratesshe temderature and precipitation normals
for Norman Wells. Figure 8-2 shows daily temperature in comparison to total daily precipitation.
In this graph, the variability of precipitation is evident especially from the month of April to the
month of October, with the most variability occurring above 0°C during the months of June, July,
August and September.
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Figure8-1: Temperature and Precipitation Normals for Norman Wells, Northwest Territories
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Figure8-2: Mean Daily Air Teerature vs. Total Daily Precipitation, Norman Well2Q 930
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Warming trends in permafrost temperatures have been reported across the NT. Additionally, an
increase in ground disturbance and vegetation cover can also affect the active-layer in the
winter by not freezing completely thereby degrading the permafrost below (GNWT, 2011b).
These trends can lead to disruption or considerations for oil and gas activity. Changes in active-
layer depths in the North are being monitored by the Circumpolar Active-Layer Monitoring
(CALM, 2012) program.

Some of the expected climate change effects that could be seen in the Norman Wells area
include:

Increased temperatures;

Decreased snowpack;

Earlier melt and earlier onset of spring freshet;

Shorter, warmer winters;

Changes in precipitation type;

Increased precipitation;

Decreased rain in the summer;

Increased precipitation in the fall, winter and spring; and,

Increasing frequency of extreme weather events with wind gusts as high 117 km/h
(August).

=

= =4 =4 =4 -4 -4 - 4

8.2.2 Air Quality

The air quality in the Norman Wells area is excellent. Aside from a few days per year when
smoke from forest fires or dust raises the Particulate Matter parameter, the air quality parameter
levels are consistently low and below the NT standard. Ambient air quality data for Norman
Wells was obtained from the Northwest Territories Air Quality Report (2011c), and were used to
estimate background air quality for the program area. The Norman Wells station records fine
Particulate Matter (PM,s), coarse PM (PMy,), sulphur dioxide (SO,), nitrogen dioxide (NO,),
ground level ozone (Os3) and H,S. Table 8-1 outlines the Norman Wells Air Quality Monitoring
Station for 2011.

Table8-1: 2011 Air Quality for Norman Wells, NT

Parameter Maximum Maximum Maximum Annual Standard A

1-hr average 8&hraverage 24hraverage Average
@ g m (@ g HMm (3 g Hm (@ g HMm ghr 24hr Annual
PM.s N/A - 22.1 4.7 NG NG 30 NG
PMo 327.6 - 80.4 18.1 NG NG 5@ NG
SQ 5 - 3 2 450 NG 150 30
NQ 42 - 13 2 400 NG 200 60
HS 2 - 2 - 14 NG 4 NG
O3 110 106 - - NG 130 NG NG
Notes:

AData taken from Northwest Territories Air Qualii@Répprt

AS&tandards obtained from Guideline for Ambient Air Quality Standards in the Nort{B@ddiz) erritories
1PMostandard adopted from other Canadian jurig@iS 2011c)

2HS standard obtained from AB Ambient Air Quality Objectives and Guide(@@s33ummary

fifil No data provided

NGi No Guideline

REPORT | 25500835 | SITE WIDE SERVICES AUGUST 2013 | 39



Paay

HUSKY OIL OPERATIONS LIMITED | SAHTU LAND AND WATER BOARD ENVIRONMENTAL PROTECTION PLAN ﬁu
SLATER RIVER PROJECT, TULITA DISTRICT, SAHTU REGION, NORTHWEST TERRITORIES -

EfiVirosearch ®

Particulate Matter (PM,s) and (PMy,) are named based on the diameter of the particles
contained within that group (i.e. PM;, contains particles of 10 microns or less). PM have the
potential to cause health effects when inhaled. Sources of PM include road dust, wind-blown
soils, combustion of fossil fuels, forest fire smoke and chemical reactions. PM;, over the
establish standard occurred 11 times throughout 2011. The exceedances of PM, in Norman
Wells are attributed to road dust and forest fires burning within the area (GNWT, 2011c).

SO, is a colourless gas that also has the potential of causing effects on human and
environmental health. SO, is a by-product of industrial processes and burning of fossil fuels.
SO, when interacted with other constituents in the atmosphere causes acid deposition (acid
rain) and the formation of PM. Lichens are extremely susceptible to damage caused by acid
deposition (United States Forest Service, n.d.). SO, levels in Norman Wells were reported to be
low and below all NT air quality standards (GNWT, 2011c).

Nitrogen oxides (NO,) consist of nitric oxide (NO) and nitrogen dioxide (NO,), with NO, having a
higher toxicity. These gases can cause effects on human and environmental health and are
by-products of fossil fuel combustion. NO, when interacted with other constituents in the
atmosphere causes acid deposition, ground-level O; and PM. NO, levels in Norman Wells were
reported to be below all NT air quality standards (GNWT, 2011c).

Ground-level Os;, commonly referred to as smog, is a secondary pollutant as created through
chemical reactions in the atmosphere with other pollutants such as NO, and volatile organic
compounds (VOCSs). Inhalation of ground-level ozone at higher concentrations has the potential
to cause health effects, environmental impact and property damage (GNWT, 2011c). Ground-
level Oz levels in Norman Wells were reported to be below NT air quality standards (GNWT,
2011c).

HS is a colourless gas and at |l ow concentrations
higher concentrations it is extremely toxic. H,S is can occur naturally in the environment from

sulphur hot springs, swamps and sloughs during organic decomposition processes. Industrial

forms of H,S are a result of oil and gas extraction, petroleum refining, sewage treatment and

pulp and paper mills. H,S levels in Norman Wells were reported below all NT air quality

standards (GNWT, 2011c).

8.2.2.1 Monitoring & Mitigation

Husky has no current ongoing monitoring programs for air quality, however Husky does monitor
flaring/incineration that is associated with the drilling programs (approved under separate LUP).
Table 8-2 below provides a summary of the identified potential impacts of this Project on air
guality and the protection and mitigation measures to be employed by Husky.

Table8-22 Summary of Potential Impacts to the Air Quality and Mitigation Measures

Potential Impac‘ Proposed Environmental Protection and Mitigation Measures

Emissions 1 Equipment and vehicles using fossil fuels will be useskiretfieient manner possible in order to 1
program fossil fuel emissions.

1 Fixed wing aircraft and helicopter use will be optimized and coordinatgdimgtipraljram activitig
prevent excess use and resulting emissions.

1 Incineration abmiestic garbage is anticipated to be operated once per day.

Vegetation that will be removed for the duration of the program will be replaced during program 1

Dust M Dust abatement methods, including the use of water trucks and ionidlistabilizedsin order to min

atmospheric dust generation from field operations.

B
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8.2.2.2 Residual Effects

Project-related residual effects on the atmospheric environment are expected to be low under
normal operating conditions. The overall continuous and intermittent sources of emissions are
temporary and are anticipated to rapidly disperse and not exceed NWT Air Quality Guidelines.
Adherence to the mitigation measures and protocols (Table 8-2) is expected minimize the
potential residual effects of the project.

8.2.3 Noise (Acoustic)

Noise guidelines commonly followed in the NT are outlined in the AB Energy Resource
Conservation Board (ERCB) document Directive 38: Noise Control (ERCB, 2007). For remote
locations, that is where noise-sensitive receptors (such as occupied dwellings) are located more
than 1.5km from the proposed development, ambient noise levels are permitted to cause a five
decibel (dBA) increase in equivalent continuous noise level (Le;) above estimated background
levels of 35 dBA. At a distance of 1.5 km, the noise level of a facility or development should not
exceed 40 dBA L, (ERCB, 2007). Table 8-3 outlines examples of noise sources and
corresponding dBA levels.

Table8-3: Noise Level Outputs
Souwnd Level dBA Example of Noise Source

120 Gunshot at Im Range: Threshold of Pain
Deafening 115 HardRocK Concert
110 Accelerating Motorcycle at 1m Range
105 Loud Car Horn at 3m Range
100 Dance Club
95 Jackhammer at 15m Range
90 Insde a Noisy Factory
85 Large Truck Passing at 15m Range
80 Inside a Noisy Bar
Loud 75 Near the Shoulder of a Major Highway
70 Vacuum Cleaner at 15m Range
65 Normal Human Voice at 1m Range
60 Hair Dryer at 1m Range
55 Running Tap Water
BRI 50 Running Air Conditioner
45 Inside a Typical Office
40 Inside a Typical Library: Guide 38 Guidelijat fnbkm
Faint 35 Typical Quiet Outdoors
30 Inside a Quiet Bedroom at Night
25 Inside a Quiet Broadcast Studio
20 Deep Woadbn a Calm Day
15 A Quiet Whisper
Very Faint 10 Rustling Leaves at 15m Range
5 AtRest Human Breathing
0 Quietest Sound That Can be Heard: Threshold of Human Hearing

Source{Mackenzie Gas Project, 2004)

A baseline noise survey was conducted approximately 5km outside of Norman Wells in 2003
and documented in the Environmental Impact Statement prepared for the Mackenzie Gas
Project (Mackenzie Gas Project, 2004). Ambient sound was measured from July 10, 2003 at
16:00 to July 11, 2003 at 16:00. The daily (24-hr) L, was found to be 32 dBA, while the
maximum one-hour Ly was found to be 38 dBA. Conspicuous sources of natural noise included
insects, birds, wind, and thunder; conspicuous anthropogenic noise sources included
helicopters, fixed-wing aircraft, and the nearby operating Imperial Oil facility. There was no
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significant difference between the ambient daytime and the ambient night time Leq. Thunder
caused one temporary (less than one minute) increase in ambient sound levels, up to 58 dBA.
Aircraft taking off and landing at the airport caused temporary (less than one minute) increases
in sound levels up to approximately 70 dBA. Eleven instances of aircraft activity were recorded
(Mackenzie Gas Project, 2004).

8.23.1 Monitoring & Mitigation

Table 8-4 below provides a summary of the identified potential noise impacts of this Project and
the protection and mitigation measures to be employed by Husky.

Table8-4: Summary of ®ential Impacts of Noise and Mitigation Measures

Potential Impac{ Proposed Environmental Protection and Mitigation Measures

Noise Increase | Equipment will be properly maintained in order to minimize noise.

1 Noise will be limited to the airstrip, asadsslinilling sites, camp and quarries. Noise will be tran
access), local and temporary (access, drilling sites, camp, quarries and airstrip).

1  Fixed wing aircraft and helicopter use, when required, will be maximized and coordgtedpittrag
activities to prevent excess use and resulting noise

1  Operations will lerlucedbetween the dates of May 1 and June 20 of each year, wherever possible
important seasonal activities of resident wildlife and migratory Gitdsspex@sdoes not occur during
construction, drilling, testing and completions activities. Although it is anticipated that road use W

program.

8.2.3.2 Residual Effects

Project related residual effects generated by increased noise are expected to be moderate
under normal operating conditions. The program is occurring during late summer/fall seasonal
activities of resident wildlife and migratory bird species and increased noise may alter transitory
routes. Adherence to the mitigations measures and protocols (Table 8-4) is expected minimize
the potential residual effects of the project.

8.3 Terrestrial Resources

This section examines the terrestrial resources with respect to terrain, geology, soil, permafrost
and vegetation, as well as the potential effects of the program, the mitigative measures that will
be implemented and residual effects of the program.

8.3.1 Geology

The Mackenzie Plain is an elongate north-south trending valley lying between the Mackenzie
Mountains to the west and the Franklin Mountains to the east. The Mackenzie Plain is underlain
by a broad syncline with sediments from the Cambrian (542 to 488 million years) to Tertiary (65
to 1.8 million years). Paleozoic (542 to 251 million years) platform carbonates, sandstones, and
shales are overlain by Cretaceous (145.5 to 65.5 million years) and Tertiary clastics
(Drummond, 2012).

The Project Area is located in the Mackenzie Arc Region, which contains the Liard Plateau, the
Mackenzie Mountains, the Franklin Mountains, and the Mackenzie Plain. This region consists
of folded and thrust-faulted Proterozoic (2,500 to 542 million years) to Phanerozoic (542 million
years to present) strata of the Foreland Belt, and represents the easternmost mountain ranges
and foothills of the Canadian Cordillera that extend about 950km north of 60° N. The
Mackenzie Mountains expose a succession of folded and faulted Proterozoic to Upper Devonian
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(385 to 359 million years) rocks. Although the Mackenzie Plain is flat-lying, it is structurally part
of this region, as it contains some uplifts that mimic the regional structure of the Franklin
Mountains (typically narrow, curvilinear ridges separated by broad synclines), and it exposes
Cretaceous (145 to 65 million years) to Tertiary strata. Liard Plateau is underlain by broadly-
folded Paleozoic (544 to 245 million years) and Mesozoic (245 to 65 million years) strata, and
includes exposures of Carboniferous (359.2 to 299 million years) to Cretaceous strata at the
south end of the Mackenzie Arc that are not present in the northern Mackenzie Mountains,
northern Interior Plains, or Franklin Mountains (Levson, Pyle, & Fournier, 2012).

The Franklin Mountains are characterized by an arched series of linear low ridges external to
the Mackenzie Mountains that reach 1600m in elevation. They comprise a succession of folded
and thrust-faulted resistant Paleozoic carbonate and siliciclastic rocks overlain by a thin veneer
of Mesozoic and Tertiary clastic units (Lemieux, 2007a).

The formations that are of primary interest in the area are discussed below in order of oldest to
youngest:

9 The Paleozoic succession, which overlies Proterozoic rocks of the Mackenzie Mountains
supergroup, includes Cambrian clastic rocks and evaporites overlain by a succession of
Ordovician to Devonian carbonate rocks and clastic rocks (Lemieux, 2007a).

9 The Upper Cambrian Saline River formation is comprised of shale, halite, and gypsum, and
outcrops north of the Great Bear River. The upper beds contain gypsum and anhydrite, and
the lower beds are primarily halite. The formation contains a major aquifer (Michel & van
Everdingen, 1987). A thrust-fault has resulted in the Saline River Formation overlying the
Bear Rock formation in the Norman Range (van Everdingen & Krouse, 1977).

9 Franklin Mountain and Mount Kindle formations are lower Paleozoic dolomite strata with
variable amounts of porosity and permeability.

1 The Bear Rock formation is considered a potential hydrocarbon reservoir (i.e. Summit Creek
B-44 discovery). It is of Lower Devonian age and is comprised of dolomite, limestone, and
anhydrite. In outcrop the formation is described as a brecciated dolomite in the upper
portion and interbedded gypsum with dolomite in the lower. The Bear Rock dolomites are
often porous and permeable (Michel & van Everdingen, 1987).

1 The Hume carbonate forms an extensive platform that runs from border of AB and BC to the
Mackenzie Delta. In places, pinnacle reefs have developed on top of this platform. The
carbonates of the Hume formation are generally tight and form a seat seal for the overlying
Canol/Hare Indian/Bluefish shales.

1 The Canol formation is an organic-rich siliceous shale, and is inter-bedded minor carbonate
and chert. It is a recognized source rock; oil from the Norman Wells field has been typed to
the Canol formation. The Canol together with the underlying Hare Indian and Bluefish
shales host the unconventional reservoir resources in the Central Mackenzie Valley.

1 The Imperial Formation caps the Canol formation. The Imperial formation, a marine shale
and siltstone that contains subordinate sandstone, is observed in outcrop in the Norman
Wells area (Levson, Pyle, & Fournier, 2012). The upper part of the formation is shale-
dominated with minor, thin-bedded sandstone facies. It also includes shoreface sandstone
in a middle unit. Imperial Formation strata are up to hundreds of metres thick in a relatively
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narrow, elongate band in the Mackenzie Plain, and are more than a thousand metres thick
along the mountain front in the south and northwest. They are cut off eastward fairly
abruptly by both erosion beneath the pre-Cretaceous unconformity, and by structural
deformation. Imperial formation strata are buried 2000m or deeper at various points along
the Mackenzie Mountain front, but burial depths change abruptly across major faults
associated with the deformation front. The top of the Imperial formation is generally less
than 1000m deep through the northern Mackenzie Plain and northward (Hayes, 2011).

1 Cretaceous and Tertiary strata overlie the Paleozoic succession, and include the Martin
House, Arctic Red, Slater River, Little Bear, East Fork, and Summit Creek formations. The
succession, which is comprised of sandstone, siltstone, shale, and conglomerate, is
interrupted by two major unconformities: the great sub-Phanerozoic, or sub-Cambrian
unconformity marking the base of the Paleozoic succession, and the sub-Cretaceous
separating Cretaceous strata from the underlying Paleozoic strata (Lemieux, 2007b).

1 The Arctic Red formation contains shales that are hundreds of metres thick in the Mackenzie
Plain, and thicken westward into the foredeep, to more than 1500m. In western areas,
where the Arctic Red Formation is thickest, and is intruded by younger Cretaceous strata,
the base of the formation occurs as deep as 1700m to 2100m (Hayes, 2011).

9 The Slater River Formation strata occur only in Mackenzie Plain, but thicken westward from
200m to more than 500m. Younger Upper Cretaceous units, particularly the Little Bear
Formation, cap the Slater River Formation over much of its range. The basal organic-rich
beds are buried as deeply as 1500m to 1700m (Hayes, 2011).

9 Surficial soils within the area consist of mostly coarse-grained fluvial deposits (sand, silt,
gravel) deposited as deltas and sheet deposits along both sides of the Mackenzie River, as
well as thick, vertically and laterally-extensive blanket till further away from the river.
Permafrost is generally not extensive in the fluvial deposits, but occurs discontinuously but
laterally-extensive and deep in glacial till away from the river. Local colluvial deposits are
present near the Franklin Mountains to the northeast and the Mackenzie Mountains to the
southeast, but these are of limited extent in the area.

8.3.2 Soil

Information from Geological Survey of Canada maps indicate that the soils of the project area
are mainly a moraine plain, glacial till, with clay, silt, minor sand and gravel (Geological Survey
of Canada, 1973). Organic soils in the Norman Wells area are described as dominantly cryic
fribrisols and mineral soils are cryic brunisols and gleysols on till deposits (Tarnocai, 1973).

8.3.2.1 Baseline Assessment

Soils information obtained from previous PDAs performed on the Slater River project area
describe the soils as having a dark, amorphous, highly-decomposed organic (peat) to loam
topsoil layer, to a depth of approximately 10cm to 60cm. Subsoil layers are typically composed
of sandy and silty clays (MWH, 2012a). Depths to auger refusals, which may be indicative of
permafrost or bedrock, range between 30cm and 90cm.

Husky retained Naviq Consulting Inc. (Naviq) to provide permafrost and geotechnical input to
the proposed Slater River project. In response to a requirement from the SLWB, Naviq
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prepared an Erosion Control and Sediment Management Plan. This report provides information
and strategies for erosion control and sediment management/containment in discontinuous
permafrost.

For further information refer to the April 2013 Erosion Control and Sediment Management
Report (Navig Consulting Inc, 2013) that has been previously submitted to the SLWB under
LUP S12F-007.

8.3.2.2 Monitoring & Mitigations

Table 8-5 below provides a summary of the identified potential impacts of this project on soil
and the protection and mitigation measures to be employed by Husky.

Table8-5: Summary of Potential Impacts to Soil and Mitigation Measures

Potential Impac Proposed Environmental Protection angjibn Measures

9 Rig mats will be placed on a liner prior to rig installation to capture incidental spills

9 Drip pans will be placed under the vehicles and equipment when not in operation, or when unat
be used taapture minor spills and drips while fuelling equipment

9 Absorbent pads will be used to catch minor drips and leaks and during refuelling.

1 Husky has developed an Emergency Response Plan and Spill Contingency Plangaviceigyogran
submitted to SLWé&fer td\ppendix Jor update).

9 Spill response equipment will be made readily available, and will include fuel transfer hoses,
Soil scoop shovels, and empty 205 L drums.

Contamination|q  should a spill occur, the\NT24our Spill Report Line will beaced at (867) 92180, ospills@gov.nt.ca

9 All spills, regardless of volume, will be documented, and reports will be submitted to the AANDC
upon request.

1 If a spildoes occur, Husky will endeavour to clean up the spill before infiltration occurs.

1 Equipment being moved from one area to another will be thoroughly cleaned between projects i
risk of crossontamination between sites.

1  Where sourdesoils are required for backfilling operations, care will be taken to ensure that dond
any soiborne pathogens (i.e. soil sampling and analysis).

1 Fill will be placed on top of the undisturbed topsoil/duffrtgyeartedrfdl will be placed on the ground s

Ground after tree clearing.
Disturbance | Cuts and ditches will be avoided to prevent damage to the insulating layer and protect the permg
possible.

1  Where the potential for erosion exists, exsictiop materials (such as coconut matting, silt fencing
rap) will be installed.

Erosion 1 Topsoistockiles and any adjacent bare areas will be seeded in order to prevent erosion.

1  Geotextiles will be used in order to provide strength angestdiflioy veak native soils, to reduce imj
volume requirements, and to promote natural drainage.

8.3.2.3 Residual Effects

Project related residual effects generated by disturbance to the site soils are considered low
under normal operating conditions. Adherence to the mitigations and protocols (Table 8-5) is
expected minimize the potential residual effects of the project.

8.3.3 Permafrost

Permafrost is defined by its ground temperature, where rocks and soil remain below 0°C for at
least two years (GNWT-ENR, 2011). The permafrost in the program area is extensive
discontinuous (50% to 90%) with low to medium ice content (10% to 20%) in the upper 10 to 20
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metres of the ground, and is characterized by sparse ice wedges and massive ice bodies
(Natural Resources Canada, 1995). It is estimated that permafrost covers approximately 35%
to 65% of the program area. Permafrost thickness was measured between 52 m and 143 m
with a temperature -3.3°C in assessment locations to the north of Norman Wells (Natural
Resources Canada, 1995).

In areas covered by permafrost, soils remain frozen year-round, with the exception of a thin,
surficial active layer, which thaws in the summer months and refreezes in the winter months.
Soils in areas of discontinuous permafrost can be expected to have slightly higher ground
temperatures than soil in regions with continuous permafrost. As outlined in Section 8.2.1,
temperature trends in permafrost have been increasing across the NT which is affecting the
active layer depths (GNWT, 2011b) and can lead to disruption or considerations for oil and gas
activity. Changes in active-layer depths in the North are being monitored by the CALM (2012)
program. Heginbottom (2000) describes the program area to be in an area of discontinuous
permafrost.

Warming and thawing of can lead to landscape changes that can affect infrastructure, surface
and subsurface hydrology, ecosystems and northern lifestyles. Movement of slope and the
development of thermokarst are the problems associated with the loss of permafrost.

8.3.3.1 Baseline Assessments

A geophysical permafrost assessment followed by an intrusive shallow borehole program was
conducted by Husky in the summer 2012. The study was performed to gain an understanding
of the soil conditions and permafrost along the proposed all-weather access right-of-way and to
locate quarry sites for road building material. The geophysical report was submitted to the
SLWB under LUP S12F-007. Results of the intrusive shallow borehole program indicated that
the typical depth to permafrost varied from approximately 0.3m in undisturbed terrain to over
1.0m in previously-disturbed terrain. Results of the geophysical assessment along the all-
weather access route and quarry locations indicated three types of surface/subsurface
conditions (MWH, 2012):
1. Areas underlain by silt and clay silt with permafrost within 1 to 1.5m of the surface;
2. Areas underlain by bedrock comprised of shale or limestone with permafrost present at a
depth greater than 1.5m;
3. Areas of muskeg and fen underlain by highly organic material with permafrost within 1 m
of the surface. In similar muskeg and fen areas that have degraded permafrost,
permafrost may be as deep as 3m to 5m.

To further characterize permafrost in the area, seven permafrost monitoring locations along the
all-weather access road were installed in the winter 2013. The monitoring locations consisted of
a thermistor string and data logger to record the ground temperatures over time. At the time of
writing, data had not yet been downloaded from the thermistors.

8.3.3.2 Monitoring & Mitigations

Husky has proposed to collect the thermistor data during the summer 2013 as part of a larger
monitoring program. The thermistor monitoring program will be included in the larger program
monitoring report and will be submitted annually to the SLWB. The data gathered relating to
permafrost conditions within the program area will allow Husky to better understand the natural
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environment in which the program is situated, and will allow for the on-going development of
mitigation measures that are suited specifically to the permafrost in the program area.

Table 8-6 provides a summary of the identified potential impacts of this project on permafrost
and the protection and mitigation measures to be employed by Husky.

Table8-6: Summary of Potential Impacts to Permafrost and Mitigation Measures

Potental Impact Proposed Environmental Protection and Mitigation Measures

Permafrost Regil§  Construction techniques that use cuts or ditches will be avoided where possible.

Alteration 9 Fill will be placed on top of the undisturbed topsoil/duff layeedafithiritipoe placed on the ground su
after tree clearing.

Surface vegetation and root balls will be left in place where possible.
Mulch used to clear trees and shrubs will be left in place as an insulating layer.
Previousigleared areas Wil used wherever possible in order to avoid the clearing of new areas.

In any areas that must be cleared of vegetation, mulched plant materiadivelirbertidr om protect the
permafrost layer.

Infrastructure will be located iraigled aess to minimize effects on permafrost.

Mulch will be applied to cut slopes to provide an insulating layer to protect permafrost soils.
Drainage channels will be constaowcted pads prevent reoff from affecting permafrost.

Annual monitoring of Iledaground temperature thermistors will be conducted across the program

=A =4 -4 -4

= =4 -4 -4

8.3.3.3 Residual Effects

Project related residual effects on permafrost are expected to be negligible under normal
operating conditions. Adherence to the above mentioned mitigations and protocols (Table 8-6)
is expected minimize the potential residual effects of the project.

8.34 Vegetation

Program activities are anticipated to affect vegetation communities in four main ways:
9 Direct habitat loss due to clearing for access road and site construction;
1 Ongoing compaction and change in soil temperature due to access road and pad
buildup;
9 Alteration of species composition due to changes in adjacent substrate and ambient
growing conditions during construction, drilling, completions and testing activities; and,
1 Introduction of exotic or invasive species and decreased diversity.

8.34.1 Literature Review

A desktop study was conducted to review historical data and literature on vegetation species
within the study area. Information on vegetation that may occur within the Regional Study Area
(RSA) was obtained from:
1 NWT General Status (GNWT, 2011d);
1 Government of Canada Species at Risk Public Registry website (Government of Canada,
2012);
1 Committee of the Status of Endangered Wildlife in Canada (COSEWIC) website
(COSEWIC, 2012a);
1 NWT State of the Environment Report (GNWT, 2011b);
Scientific literature and wildlife research and monitoring reports; and
f TRRC Traditional Environmental Knowledge Study (TRRC, 2011).

==
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The RSA is defined by a 25km spatial buffer around the ELs to assess regional effects.

The study area is located primarily within the Taiga Plains Level Il Ecoregion, and extends
southward into the Taiga Cordillera Level Il Ecoregion (Ecosystem Classification Group, 2007
rev. 2009). Traditional knowledge sources indicate that the study area is rich in vegetation that
is used by both the local people and wildlife (TRRC, 2011). The vegetation supports the
abundant wildlife in the area, and is also used for food, medicinal purposes, and building and
crafting materials (TRRC, 2011).

In both the Taiga Plains and Taiga Cordillera no plant species have been categorized as at risk
by either COSWEIC (2012a) or the NWT Species at Risk Council (GNWT, 2011d). However,
102 vascular plant species, two moss species, and three lichen species are listed as may be at
risk by NWT General Status (GNWT, 2011d). These species require a detailed assessment to
determine if they are threatened or endangered.

One hundred and eighteen species of non-native plants are listed as being present in the NWT
of which thirty-one species are listed as occurring within the Taiga Plains and Taiga Cordillera
(GNWT, 2012a). Thus approximately 9% of the vegetation in the NWT is non-native (GNWT,
2011b). However, few of these species are considered invasive. Twelve species have been
identified as invasive due to their ability to modify natural habitat (GNWT, 2011b). Eleven of the
invasive plant species are listed as occurring in the ecoregions that the study area falls in
(Table 8-7). The categories used to describe predicted invasiveness follows that described in
the NWT Status of the Environment Report (GNWT, 2011b).

The initial vegetation survey found no rare species and a single invasive species, Melilotus alba,
white sweetclover (MWH, 2012b). White and yellow sweetclover have been found in
increasingly higher numbers and is becoming more widespread across the NWT (GNWT-ENR
2012). Further vegetation monitoring detailed below will be done to assess any additional
species in the local study area (LSA) (within 1 km buffer from the all-weather road and
associated facilities).

Table8-7: Invasive Nonative Species in Associated Level Il Ecoregions

Common Name \ Species Name Predicted Invasiveness
White Sweetclover Melilotus alba Moderate
Yellow Sweetclover Melilotus officinalis Moderate
Alfalfa Medicago sativa Low/Potential
Smooth Awnless Brome Bromus inermis Moderate/Low
Siberian Peashrub Caragaa arborescens Low/Potential
Red Canary Grass Phalaris arundinacea Moderate/Low
Crested Wheat Grass Agropyron cristatum spp. Pectinatum | Low/Potential
Flatstem Blue Grass Poa compressa Minor/Potential
Kentucky Blue Grass Poa pratensis Minor/Potential
Creeping Thistle Cirsium arvense Moderate/Low
Common Tansy Tanacetum vulgare Potential

8.3.4.2 Regulations Pertaining to Vegetation

The literature review was extended to consider relevant government regulations, policies, and
guidelines pertaining to vegetation. Those found to be the most applicable to vegetation are
summarized below.
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Section 32(1) of the federal Species at Risk Act (SARA) (2002) states that no person shall kill,
harm, harass, capture, or take listed species. Section 33 states that no person shall damage or
destroy the residence of a listed species. Section 36(1) states that no person shall kill, harm,
harass, capture, or take a species listed by a provincial or territorial minister, and that no person
shall damage or destroy the residence of a species listed by a provincial or territorial minister.

Section 79 of SARA (2002) states that adverse effects on the listed species must be identified
and, regardless of significance, be mitigated and monitored. The treatment of other species
determined to be at risk will be equivocal to that of SARA-listed species for the purposes of this
EPP. It should be noted, that no plant, bryophyte, or lichen species at risk were found to
potentially occur in the program area indicating a low risk for associated impacts.

Husky will ensure that the above legislation is complied with, and that all personnel respect and
adhere to the mitigation measures in place to reduce impact to vegetation.

8.3.4.3 Rare Plants

No plant, bryophyte, or lichen species at risk were found to potentially occur in the program
area, indicating a low risk for associated impacts. It should be noted, however, that many
vegetation species that are known to occur in the program area have been listed in the NWT
Species 2011-2015 7 General Status Ranks of Wild Species in the Northwest Territories
(GNWT, 2011d)as having a status of either ASensitiveo o

8.34.4 Baseline Assessments

The LSA for the project includes a 1km wide area on either side of the Slater River all-weather
access road and associated facilities. The LSA occurs within the zone between the Taiga
Cordillera and Taiga Plains Level Il ecoregions (Ecosystem Classification Group, 2007 rev.
2009). The region is a transitional area between the low, flat wetland-dominated Taiga Plains to
the east, and the cold, higher-elevation Canyon Ranges to the west. In general, till deposits are
dominant with significant areas of lacustrine, fluvial and glacio-fluvial materials. Closed to open
mixed spruce 7 shrub T moss i lichen stands occur on unburned sites, with dwarf birch and
Alaska paper birch regeneration on extensive burned areas. Vegetation is a complex of mixed
wood forests on westerly slopes and lacustrine deposits, mixed spruce stands on the interior
plateau and slopes, and extensively burned areas (Ecosystem Classification Group, 2007 rev.
2009)).

Habitat types are based on Ecological Land Classification (ELC) types defined in the
Biophysical Baseline i Vegetation All-Weather Access Road and Associated Facilities Slater
River EL462 and EL463 (MWH, 2012b). ELC types were adapted from those outlined
previously in the North Taiga Plains Ecological Zone for the Mackenzie Gas Project (2004).
These ELC types were then grouped by similar vegetation, structure and site conditions into
habitat types (Table 8-8).

Table8-8: Habitat Suitability Class Representation Within the LSA

Habitat Description Area within | Percent of ELC Type Description
Type LSA Total Cover

(ha) of LSA
(%)

White spruce White spruce/stsiep moss
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Habitat Description Area within | Percent of ELC Type Description
Type LSA Total Cover

(ha) of LSA
(%)

Mixedwood forest 14,656.0 Upland white spriica&laska
birch/Trembling aspen
D6 Deciduous 688.9 1.08 Nd6 Alaska birdhTrembling aspen
Dr Regenerating 2,664.3 4.18 Nd5R Regenerating Nd5
mixedwood Nd6R Regenerating Nd6
F Riparian shrub 2,316.9 3.63 Nf4 Riparian willow
Nf5 Riparian willawgrey alder
H Black sprude 24,339.8 38.18 Nh2 Black sprudelabrador
tamarack tea/mountain cranberry
Ngl Black sprudetamarack
Hr Regenerating black 7,510.0 11.78 Nh2R Regenerating Nh2
spruce NglR Regenerating Ng1
| Lichen bogsparse 2,945.6 4.62 Ni3 Black spruce/cloudbéatyen
black spruce
K Graminoid wetland 1,411.8 2.21 Nk3 Gramindiwetland
Nk4 Ground birch/wasexdge wetland
W Water 5,048.7| 7.92 W Water
SB Sandbar/barren 3,72.1 0.58 - -
TOTAL 63,744.3 100

Baseline vegetation assessments were conducted by aerial helicopter assessments and ground
search inspections from July 21 to 27, 2012. Locations to be assessed were pre-selected
based on aerial imagery in order to ensure that all ELC types within the program area were
represented. For further details on vegetation and habitat assessment, refer to the biophysical
baseline assessment report that was previously submitted to the SLWB by Husky under LUP
S12F-007.

8.3.45 Potential Impacts to Vegetation

Potential impacts of the project on vegetation include changes in species composition or
diversity through clearing, compaction and changes in soil temperature, alteration of adjacent
substrate and ambient growing conditions, and the introduction of invasive or exotic species.

8.3.4.5.1 Potential Change in Species Composition

Effects on vegetation communities will likely be long-lasting due to the buildup of the roads and
pad sites and slow growing conditions present in the north. Unigue species assemblages may
potentially be impacted on the project footprint due to forest and shrub clearing as well as
continuing quarrying activities, and compaction by road beds and leases. Some species of
lichens and bryophytes may be more susceptible to mortality, damage, and health effects due to
changes in ambient air and soil conditions adjacent to the road and well pads (Szczepaniak &
Biziuk, 2003).

8.3.4.5.2 Potential Introduction of Invasive or Exotic Species

The introduction of invasive vegetation species can lead to decreases in general biodiversity,
changes in vegetation community structure and health, changes in soil quality, altered habitats
for wildlife, and changes in subsurface biotic communities (such as fungi) (Stinson, et al., 2006).
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Spread of invasive species could occur through mobilization of equipment and crews along
access roads and at the wellsites, camp and storage areas.

8.3.4.6 Monitoring & Mitigations

Husky plans to conduct ongoing monitoring of the vegetation within the program area on an
annual basis, in order to supplement the data gathered during the baseline assessments.
Vegetation assessments will be performed as conditions and circumstances allow during the
course of proposed program activities. The data gathered on the vegetation within the program
area will allow Husky to better understand the natural environment in which the program is
situated, and will allow for the ongoing development of mitigation measures and reclamation
plans that are suited specifically to the vegetation species in the program area.

Husky is committed to limiting the effect of this program on native species of vegetation, and will
employ the following mitigation measures (Table 8-9

Table 8-9).

Table8-9: Summary of Potential Impacts to Vegetation and Mitigation Measures

Potential Impact\ Proposed Environmental Protection anijMive Measures

Habitat Loss 1 Previouslgleared areas will be used wherever possible in order to minimize the clearing of new a
1 Clearing of vegetation will beuing low ground pressure (LG&Y)arsior, bulldozers. Hand slashing
also be carried out in areas of soft ground where there is the potential for rutting or damage to th
Sites will be padded with locally sourcedeidtéa level surface angd@alisturbanteethe groundRig
Changes in spec mats will be placed to provide a level and stable surface toesppporehe

Ongoing
compaction

composition 1 All fuel storage containers will have secondary containment.

T Activity will be restricted to the defined program area, which will limit thetareadbeing

1  Dust abatement methods, including the use of water trucks and ionic soil stabilizers, will be used

increased atmospheric dust.

1 Drainage channels will be constarcthd pads prevent rwif from affecting vegetation.

1  Sites will be reclaimed to restore forage values for wildlife VCs as necessary.
Species 1 Care will be taken to clean all equipment prior to bringing it into the program area to limit the like
Introductiaoh introduction nbnnative species.

Decreased diver;

Potential Forest |  Firefighting kits will be available at fuel storage sites.

Fire Hazard 1 Fire prevention methods include: designated smoking areas, and fire bans as conditions warrant

1 Forest fire management will be planned ine¢tetee GNWT Guidelines for Forest Fire Prevention g
Suppression document.

1  Husky has developed a Fire Prevention and Suppression Plan in addition to a Project Site Evacl
(previously submitted to the $LWB

1 Inthe event of a forest fireGM&/T Forest Fire Management Division hotline will beS80#A6IB3a4T3.

8.34.7 Residual Effects

The significance of the contribution of the program to the residual impacts on vegetation is
expected to be moderate. Construction design will help to mitigate some of the potential
impacts to ground cover vegetation; however, long-term effects are still expected due to
compaction and changes to soil temperature. Vegetation that does not readily regenerate from
roots will also be lost during clearing. The loss and degradation of vegetation, combined with
the slow growing conditions of northern plant communities, results in a moderate residual
impact for the project. Detailed assessment of the contribution of these residual impacts to
other developments in the area is covered in Section 9.
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8.3.5 Wildlife & Birds

All wildlife field surveys have not yet been completed. Project components that may impact
wildlife and birds include:
1 Increasing the area of the camp;
Increasing camp occupancy and thus human activity within the LSA;
Padding the MW-06 groundwater well site for use as a helipad,;
Padding the MW-09 groundwater well site to allow year-round access;
Increasing the length of the airstrip;
Conversion of the O-41 well site to a storage site;
1 Padding the barge landing;

= =4 =4 4 =4

These proposed project components will involve:
1 Direct habitat loss due to the clearing of vegetation to expand the camp and airstrip;
Larger local study area around the newly cleared areas;
Increased sensory disturbance at the camp and new helipad;
Increased mortality risk due to an increase in vehicle use;
Potentially restrictions to wildlife movement due to building-up of several existing pads
for year round use;
1 A potential delay in reclamation activities at previously cleared areas at MW-06, MW-09
and O-41 due to re-purposing of these sites to new activities.

= =4 =8 =

Components of Huskyo6s environment al program i ncl
surveys, a preliminary assessment of potential impacts of project components, recommendation

of mitigations, summary of residual effects and a cumulative effects assessment based on the

proposed projects for this LUP and WL Application.

8.35.1 Literature Review

A desktop study was conducted to review historical data and literature on wildlife species
presence and habitat use within the RSA. Information on species at risk and other potential
Valued Components (VCs) that may occur within the LSA and RSA was obtained from:

1 NWT Species at Risk website (GNWT, 2012a);

1 Government of Canada Species at Risk Public Registry website (Government of Canada,
2012);

COSEWIC website (COSEWIC, 2012a);

Scientific literature, wildlife research and monitoring reports;

Traditional Knowledge reports and interviews (TRRC, 2011); and

Information on CZ and Special Management Zones (SMZ).

The Mackenzie River SMZ (SLUPB, 2010), a 10 km wide corridor along the Mackenzie River, is
noted as important migratory waterfowl and bird habitat. The Middle Mackenzie River Islands
are recognized as a Globally Significant Important Bird Area (IBA Canada, 2012) because it
supports high concentrations of waterfowl during spring and fall migrations. Up to half of the
West Central Flyway population of show geese has been documented using the Mackenzie
Valley in May (IBA Canada, 2012). Snow geese are particularly important sources of food for
traditional land users (SLUPB, 2010). The SLUP also notes the presence of boreal caribou. A

= =4 =4 =4
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group of 15 caribou were observed along the boundary between EL463 and ConocoPhillips
EL470 during field surveys and a group of 8 were reported along the south leg of the Husky
access road (Raina, 2013). Three individuals were also observed south of the south leg of the
Husky winter access road during winter track surveys in February 2013. The project footprint
overlaps the mountain caribou range (GNWT, 2012b).

Moose are found throughout EL462 and EL463. In winter, moose concentrate in riparian
habitats along large tributary rivers, the mouths of smaller tributaries, and on islands and willow
flats of the Mackenzie River (Jingfors, Bullion, & Case, 1987). Tributary river valleys serve as
movement corridors between the Mackenzie River and the surrounding uplands (Jingfors,
Bullion, & Case, 1987). Important moose hunting areas are found on the Mackenzie River
islands and along tributary rivers including the Carcajou River, which is an Important Wildlife
Area (IWA) for moose (Wilson & Haas, 2012). Several CZs within the Regional Study Area
(RSA) are noted as having high quality moose habitat and some of the highest moose densities
in the Sahtu (SLUPB, 2010). Examples within the RSA include Three Day Lake CZ, Mountain
Lakes CZ (Mirror Lake) and the Kelly Lake Protected Area.

Black bears, grizzly bears, and wolves use various habitats throughout the Husky program area.
Wolves, black bears and (possibly) grizzly bears and wolverines may den in the area. Most
grizzlies likely den at higher elevations in the Mackenzie Mountains (south of the project area)
(Miller, Barichello, & Tait, 1982). However, grizzly bears will den in the river valleys and esker
systems in the RSA (Popko, 2012).

Several bird species are of note as they are listed federally. The horned grebe is listed as
iSpeci al Conc er (R@2a)y the sbhob-8deed/bwCand rusty blackbird are listed as
iSpeci al Concer ndo unSpecies ABRIidk Add (BARA) (Spece$ at Rigk é\ct,
2002; Government of Canada, 2012) and the common nighthawk, olive-sided flycatcher and
barn swallow are listed as Threatened under Schedule 1 of the SARA (Government of Canada,
2012).

8.3.5.2 Regulations Pertaining to Wildlife and Birds

The NWT Wildlife Act (GNWT, 1988) pertains to the harvesting and management of wildlife in
the NWT. Section 38(1) of the Act states that no person shall, without a permit, chase, disturb,
or harass wildlife, and it prohibits the destruction or disturbance of any den, dam, lodge, or nest
site, or the taking of eggs or nests of birds identified as prescribed wildlife. Section 52(1) states
that no person shall be in the possession of any wildlife without a permit.

SARA is intended to protect species at risk in Canada (Species at Risk Act, 2002). Species
afforded protection are listed in Schedule 1 of SARA. Under SARA, it is forbidden to kill, injure,
harass, destroy the residence or critical habitat of, capture or take an individual designated as
extirpated, endangered, or threatened on federally-regulated lands. On territorial land, SARA-
listed species are not protected unless the species is federally managed, such as under the
Migratory Birds Convention Act (Migratory Birds Convention Act, 1994). The MBCA states that
without authorization or a permit, the disturbance or destruction of a nest or eggs of a migratory
bird is prohibited.

Husky will ensure that the above legislation is complied with, and that all personnel respect and
adhere to the mitigation measures in place to protect wildlife.
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Other relevant documents pertaining to wildlife management include:
1 Recovery strategy for the woodland caribou (Rangifer tarandus caribou), boreal
population, in Canada( Envi r onment Canada, 2012b)
T Management Plan for the Northern MoRahgi
taramc@aus)bowm GaEmavda onment Canada, 2012c)
T Mackenzie Valley Reésdogtcé¢ MURMBY e men
T Mackenzie Valley Review Board Guidelines
Environment al I mMpM\EI|l RB,s esS00rEe)n t
T Mackenzie Valley Ld§1®98B3e Regul ations
Sahtu Land Usd SRIUPB, ; ReOdidt) 3
1 Northern Land Use Guidelines i NWT Seismic Operations (AANDC, 2010) (in regards to
setback distances and timing restrictions).

=

8.3.5.3 Species at Risk

The Mackenzie Valley Environmental Impact Review Board (MVEIRB) has released a draft
document entitled Guidelines for Considering Wildlife at Risk (including SARA Species) in
Environmental Impact Assessment in the Mackenzie Valley (MVEIRB, 2010). The document
was produced by the MVEIRB, with help from Environment Canada and the GNWT. This
document was reviewed during the preparation of this EPP.

SARA came into full effect on December 12, 2002. Section 79 (2) of SARA states that, during
an assessment of effects of a project, the adverse effects of the project on a listed wildlife
species and its critical habitat must be identified, that measures are taken to avoid or lessen
those effects, and that the effects need to be monitored (Species at Risk Act, 2002). This

@

hePopu

for I

section applies to all/l species |listed on Schedul e

or A En da nAsear matted of best practice, MWH has considered species on other
Schedules of SARA, as well as those under consideration for listing on SARA, including those
designated by the COSEWIC (2013) for this EPP.

Many of the species native to the NT have been assessed in a document entitled NWT Species
2011-2015 i General Status Ranks of Wild Species in the Northwest Territories (GNWT,
2011d). Those species ranked adaable&WtheloR.i Thése speciese
ranked as AAt Ri s that overlapawith theaprogramraeea \geee considered by
MWH for this EPP.

The Species at Risk Committee (SARC) was established under the Species at Risk (NWT) Act
and is composed of a group of experts thaty
Be at Ri sko of extinction in the NT, using
The committee makes recommendations to the Conference of Management Authorities, who
then list species under the Act. Species that are currently on the approved assessment
schedule for 2012 7 2017 (SARC, 2012a) are presented in Table 8-10 below, with the proposed
year of assessment listed. In 2012, three wildlife species underwent an assessment by SARC
and have been assessed a status in the NWT under the Species at Risk (NWT) Act including
Boreal Woodland Caribou (SARC, 2012b), Peary Caribou (SARC, 2012c), and Polar Bear
(SARC, 2012d).

Those species included in Table 8-10 below are considered to be Species at Risk in the
Northwest Territories by one or more of the above-named organizations. Those species that

prese
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bot h
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are listed and that have ranges that overlap with the program area, were therefore considered

by MWH in this EPP.

Table8-1Q0 Species at Risk in the NT

Status in NT Status in Canada
Species NT General Proposed SAR AssS:;ZrCnent COSEWIC FederaBpecies at
Status Ranking Assessment Ye Results Assessment Risk ActListing
Mammals
Wood BisoBison bison . Schedule 1
athabascae At Risk 2014 - Threatened Threatened
Woodland CaribBareal Schedule 1
PopulatiofRangifer tarandu Sensitive 2012 Threatened Threatened
- Threatened
caribol
Woodland Carib¥arthern
MountaifopulatiofRangifen Secure 2020 - Special Concerry Schadule L
: Special Concerr]
tarandus cariou
Barremground Caribou
(Rangifer tarandus Sensitive 2013 - Special Concern -
groenlandicus)
Dolphin Union Bargeound
CaribouRangifer tarandus Sensitive 2013 - Special Concerr s S(ef:?:ldgcljenierr
groenlandisw pearyi) P
Peary CariboRdngifer . Schedule 1
tarandus pearyi) At Risk 2012 Threatened Endangered Endangered
WolveringSulo gulo Sensitive 2014 - Special Concerr Schedule 3
Grizzly Bedd(sis arctgs Sensitive 2015 - Special Concerr Schedule 3
Polar BeabJgsus maritimjus Sensitive 2012 Special Concer| Special Concerr Sck_ledule L
Special Concerr]
L|tt_Ie Brown Mydtyotis May Be at Risk - - Endangered -
lucifugus
Northern Lositared Matis .
(Myotis septentrionalis May Be at Risk - - Endangered -
CO”ared Pikex¢hotona Sensitive 2017 - Special Concerry -
collaris
Bowhead Whags(aena Sensitive - - Special Concerry Schedule !
mysticetys Special Concerry
Birds
Hor_r!ed Grebeddieps Sensitive - - Special Concerrf
auritiy
Peregr_lne Falcdralco _ Sensitive ) ) Special Concerr Schedule 1 Spec
peregrinus anatum/tungriu Concern
Yellow Raﬂ:()tgrnlcops May Be at Risk - - Special Concern Schedule 1
noveboracenyis Special @hcern
Whoqplng Crar@r(s At Risk ) ) Endangered Schedule 1
americana Endangered
Eﬁg KnoQalidris canutis At Risk ) ) Endangered }
Island_ Red Knaig(idris At Risk - - Special Concerr -
canutis islandjca
Roselaari Red Krdalidris At Risk ) ) Threatened Schedule 1
canutis roselaarii Threatened
Eskimo CurlelNymenius . Schedule 1
borealjs At Risk - - Endangered Endangered
Ivory GulP@gophila . i ) Schedule 1
eburnean At Risk Endangered Endangered
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Status in NT Status in Canada

Species

NT General
Status Ranking Assessment Ye

COSEWIC
Assessment

FederaBpecies at

HESEESIE] Risk Actisting

Proposed SARi SR

RESS

ShorEared Owhgio Sensitive - - Special Concern Schedule 1
flammeys P Special Concerr]
Common Nighthawk . Schedule 1
(Chordeiles mijor AtRisk i ) Threatened Threatened
OliveSided Flycatcher . Schedule 1
(Contopus cooperi AtRisk i ) Threatened Threatened
rBL;\:ir;aSWmIO\Mltundo Sensitive - - Threatened -
Canada Warblg¥i{sonia At Risk ) ) Threatened Schedule 1
canadensis Threatened
Rusty BlackbiEuphagus . ) . Schedule 1
carolings Sensitive 2016 Special Concern Special Concerr
I Amphibians
\é\éﬁgn Toadraxyrus May Be at Risk 2014 - Special Concerr Spsef:ri]z;d(lzjcljenierr
Northern Leopard Frog . ) . Schedule 1
(Lithobates pipi¢ns May Be at Risk 2013 Special Concer] Special Concerr]
Fishes
Shortjaw Cisd@dregonus . Schedule 2
zenithicys AtRisk i ) Threatsed Threatened
Dolly Vardegdlvelinus Sensitive - - Special Concerr -
malma

Note: Environment Canada has a national role to play in the conservation and recovery of Species at Risk in Canada, as well as
responsibility for management of birds described in the Migratory Birds Convention Act (MBCA). Day-to-day management of
terrestrial species not covered in the MBCA is the responsibility of the Territorial Government. Populations that exist in National
Parks are managed under the authority of the Parks Canada Agency.

8.3.5.4

Valued Components (VCs)

Table 8-11 outlines a list of wildlife VCs (listed and culturally and economically important wildlife

species):

Table8-11 Listed or Culturally and Economically Important Wildlife Species

SARA COSEWRC NWT Species Additional

(Schedule 1) at RisR Selection Criteria
Mammals
Woodland caribou (Boreal population)| Threatened | Threateed Threatened Species of ecological, econom
(Rangifer tarandzezibou) cultural importance
Woodland caribou Special Special Concern| Not Assessed| Species of ecological, econom
(Northern mountain population) Concern cultural importance
(Rangifer tarandzagibou)
Moose Not Assesse( Not Assessed Not Assessed| Species of ecological, econom
(Alces americanus) cultural importance
Grizzly bear (western population) No status Special Concern| Not Assessed| Limited denning habitat in prog
(Ursus arctos) area
American man Not Assesse( Not Assessed Not Assessed| Species of ecological, econom
(Martes Americana) cultural importance
Wolverine (western population) No status Special Concern| Not Assessed| Low population density
(Gulo gulo)
Canada lynx No status Not at Risk Not Assessed| Species of ecological, econom
(Lynx Canadensis) cultural importance
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SARA

COSEWRC

NWT Species

Additional

(Schedule 1)

at RisR

Selection Criteria

Beave(Castor Canadensis Not Assesse( Not Assessed Not Assessed| Species of ecological, econom
MuskratOndatra zibethicus) cultural importance
Birds

Waerfowl N/A N/A N/A Species of ecological, econom
(ducks, geese, and swans) cultural importance
Horned grebe No status Special Concern| Not Assessed

(Podiceps auritus)

Peregrine falcon Special Special Concern| NotAssessed

(Falco peregrinus anatum) Concern

Shoreared owl Special Special Concern| Not Assessed

(Asio flammeus) Concern

Common nighthawk Threatened | Threatened Not Assessed

(Chordeiles minor)

Olivesided flycatcher Threatened | Threatened Not Assessed

(Contopus cooperi)

Barn swallow No status Threatened Not Assessed

(Hirundo rustica)

Rusty blackbird Special Special Concern| Not Assessed

(Euphagus carolinus) Concern

Notes:

1(Government of Canada, 2012)

2(COSEWIC, 2012a)

3(GNWT, 2012a)

8.3.5.4.1 Mammals

REPORT | 25500835 | SITE WIDE SERVICES

Boreal Woodland Caribou (Rangifer terandus caribou)

Boreal Woodland Caribou (Rangifer terandus caribou) are a subspecies of caribou that were
once common across much of Canada. Boreal woodland caribou tend to remain in their
forested habitat year-round as opposed to migrating across the tundra, as do barren-ground
caribou. Some populations of boreal woodland caribou do undertake vertical migrations, in that
they occupy different elevations of their mountainous terrain at different times of the year.
Boreal woodland caribou feed primarily on lichens in the winter and on grasses in the summer.
Mating takes place during the Arutodo in the

A group of 15 caribou were observed along the boundary between Husky EL463 and
ConocoPhillips EL470 during field surveys. A group of eight were also reported along the south
leg of the Husky access road (Raina, 2013). Another group of 3 individuals were observed
immediately south of the winter road, which is located southeast of the proposed project.
Caribou populations have been, and are currently being, threatened mainly by human-induced
habitat loss, and habitat alteration. Forestry and industrial and agricultural developments have
resulted in the alteration of large stretches of forested areas used by caribou herds. Human
activity in the NT has been of a limited nature historically, however, northern industrial activity is
expected to increase rapidly in the near future (GNWT, 2013a).

Increased human activity in the program area may result in caribou avoiding newly disturbed
areas and areas along access roads with increased sensory disturbance. In studies conducted
in northern AB, woodland caribou avoided industrial developments by up to 1km, and avoidance

AUGUST 2013 | 57

f

a l



Paay

HUSKY OIL OPERATIONS LIMITED | SAHTU LAND AND WATER BOARD ENVIRONMENTAL PROTECTION PLAN ﬁq‘
A

SLATER RIVER PROJECT, TULITA DISTRICT, SAHTU REGION, NORTHWEST TERRITORIES e
envirosearch
distances appeared to be positively-correlated with human activity level (Dyer, O'Neill, Wasel, &
Boutin, 2001).

Proposed new activities may occur during important boreal woodland caribou seasonal activities
and movement through the area. These sensitive periods include the spring calving period
(May-June) and the fall breeding period or rut (September-October). Husky recognizes
mitigation is required to minimize project-associated disturbance to caribou during these
periods. This mitigation will include having wildlife monitors on site, suspending operations
when specific caribou cohorts (age/sex) are spotted within 500m of any project component, and
reducing speed limits along the roads. Observations of female caribou during the spring calving
period, or caribou groups that include a mature bull and females during the fall breeding period
will be reported to the environmental monitor immediately.

A study on Barren-ground Caribou suggested they incurred increased stress levels when a fast
moving vehicle approached (Horejsi, 1981). Although some level of habituation by caribou to
traffic has been observed, the impacts of traffic depend on the type and degree of the stimuli in
addition to past exposure. Thus, caribou in the project area which have had little exposure to
roads may elicit a strong response to traffic. Recommended mitigations (see Table 8-12 below)
will include reducing speed limits to 30 km/hr when caribou are observed to reduce the potential
for road mortality and noise associated with faster moving vehicles.

Even with these mitigations, residual effects may result from increased sensory disturbance,
particularly during the breeding and calving season. These residual effects are expected to be
low.

As a means to mitigate potential future impacts, Husky is conducting a baseline wildlife
assessment that includes modelling caribou habitat suitability across their exploration licences.
The goal is to identify caribou habitat and develop an adaptive set of mitigation measures that
will reduce impacts to caribou and important caribou habitats.

Moose (Alces americanus)

Moose are found throughout EL462 and EL463. In winter, moose concentrate in riparian
habitats along large tributary rivers, the mouths of smaller tributaries and on islands and willow
flats of the Mackenzie River (Jingfors, Bullion, & Case, 1987). Tributary river valleys serve as
movement corridors between the Mackenzie River and the surrounding uplands (Jingfors,
Bullion, & Case, 1987). Important moose hunting areas are found on the Mackenzie River
islands and along tributary rivers including the Carcajou River, which is an Important Wildlife
Area for moose (Wilson & Haas, 2012). Several Conservation Zones (CZ) within the RSA, are
noted as having high quality moose habitat and some of the highest moose densities in the
Sahtu (SLUPB, 2010). Examples within the RSA include Three Day Lake CZ, Mountain Lakes
CZ (Mirror Lake) and the Kelly Lake Protected Area CZ.

The project may lead to residual effects on moose due to increased sensory disturbance.
These residual effects are expected to be low.

Wolf (Canis lupus)

Wolves are large predators that use a wide variety of habitats and prey species depending on
geographic location (Carmichael, 2001; Geffen, 2004). Moose are a preferred prey species in
the Mackenzie Valley. Wolves travel widely across large home ranges encompassing diverse
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habitat types. Home ranges can vary from tens to thousands of square kilometres (Mech,
2003). Both large topographical features and human activity can restrict wolf movement
(Carmichael, 2001; Urton, 2004). They also often use trails and cut lines as corridors within
their territories as long as these linear features are only associated with low levels of human
activity (Rogala, 2011). However, wolves tend to avoid areas within 400m of more intense
human activity (Rogala, 2011).

Mitigation will include enforcing speed limits along the road at all times to limit vehicle-induced
mortality. Due to the relatively small footprint of the project, residual effects of project activities
on wolves are expected to be low.

Lynx (Lynx Canadensis)

An important species for some trappers in the area, lynx select dense understory vegetation
(Mowat & Slough, 2003) in addition to closed canopy habitat (Poole, Wakelyn, & Nicklen, 1996).
These areas commonly overlap with their primary prey species, snowshoe hare. Lynx prefer
intermediate aged stands with high stand density (Vashon, et al., 2008), but tend to select
stands with slightly lower densities than snowshoe hare, and so may not select habitats where
hare abundances are highest (Fuller, Harrison, & Vashon, 2007; Fuller A. K., 2010). Although
lynx show preference for intermediate aged forest stands with dense understory and avoid large
openings, they do utilize edge habitat for hunting (Ruediger, et al., 2000). Lynx can tolerate
moderate levels of human activity, but avoid intensive human activity (Poole, 2003). Suitable
denning habitat comprised of areas with large woody debris, close to snowshoe hare habitat is
an important component of lynx home range (Ruediger, et al., 2000).

Project specific effects include reduced habitat area and quality due to vegetation clearing, pad
construction and increased stimuli from traffic and human activity. Increased road mortality may
also result from increased use of the all-weather road. However, lynx show some level of
tolerance to low traffic volumes and human activity. Consequently, residual effects of project
activities on lynx are expected to be low.

American Marten (Martes americana)

Marten are an important species for local trappers. They show a preference for mature
coniferous forest with a high percent canopy cover, coarse woody debris and large diameter
shags; mature mixed-wood forests and black spruce forests (Smith & Schaefer, 2002; Payer &
Harrison, 2003). Of the habitat types in the project area, deciduous forest, riparian willow and
lichen bog are considered the lower quality habitats for marten.

Marten tend to avoid logged areas and roads (Godbout & Ouellet, 2008). Forest edges are
avoided, particularly when there is less than 100m between open patches (Hargis, Bissonette, &
Turner, 1999). The project will affect marten by creating new edge habitat, but due to the
relatively wide distribution of the species and habitat types they utilize, population level effects
are expected to be low.

Grizzly Bear (Ursus arctos)

Grizzly bears are omnivorous, exploiting a wide range of food sources. They occupy diverse
habitats but prefer early seral conditions. Grizzly bears hibernate in dens throughout the winter
months, living off of stored fat reserves. However, they can be roused relatively easily while
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dormant. Most grizzlies likely den at higher elevations in the Mackenzie Mountains south of the
project area (Miller, Barichello, & Tait, 1982). However, they may den in the river valleys and
esker systems in the RSA (Popko, 2012).

Grizzlies mate in the summer, with one to four (two) altricial cubs born in February. As a result
of the mother6s weakened tcubsndisiurbanae no aaenming feimate
with cubs greatly increases the chance of mortality and the death of a reproductive-aged female
could possibly have population level effects.

Project activities may potentially impact foraging, mating and denning acti vi t i es .
activities will be restricted to the program area and they will be trained in bear safety to prevent
conflicts. Denning surveys will be conducted in late fall 2013. Speed limits will be strictly
enforced along the road at all times in order to limit vehicle-induced mortality.

The potential for project activities to disturb a denning grizzly bear is low due to the location of
the project components away from eskers and slopes to the tributary rivers. The potential
residual effects of the project on grizzly bears are low.

Wolverine (Gulo gulo)

Wolverines exist at low population densities and are primarily nocturnal, though they may be
active at any time. Wolverines are highly opportunistic feeders, capable of killing large prey,
stealing and scavenging kills from other predators, and feeding on eggs, roots, or berries. The
coat of the wolverine contains oil that repels water, snow, and frost, therefore, wolverine pelts
are highly sought after by humans for making winter clothing. Wolverines are typically solitary,
coming together to mate in the summer. Wolverines occupy dens periodically during the winter
months, though they do not hibernate. Litters of two to five young are born in early spring and
remain with their mother for up to two years (National Audubon Society, 1996). Declines in
wolverine populations in Canada have largely occurred due to habitat loss and alteration,
decreases in large prey animal population sizes, and increased anthropogenic pressures
(GNWT, 2013b).

Planned program activities may correlate with wolverine activities during the sensitive period for
wolverines, which is when they typically give birth to their young during denning from February
to March. Increased human activity in the program area will likely result in the avoidance of the
area by wolverines due to increased sensory disturbance. In studies conducted between Banff
National Park (AB) and Yoho National Park (BC), it was found that wolverines actively avoided
roads by over 1.1km (Austin, 1998). Speed limits will be strictly enforced along the road at all
times to limit vehicle-induced mortality.

The potential residual effects of the project on wolverine are low.

Little Brown Myotis (Myotis lucifugus)

The Little Brown Myotis (Myotis lucifugus) is a medium-sized bat that can be found across much
of North America. The little brown myotis is a nocturnal insectivore, using echolocation to locate
prey in the dark. Migrations of up to several hundred kilometres may be taken in the fall in order
to find appropriate hibernacula, typically in caves or mines. Mating takes place in fall, and may
occur again in the winter or the spring. The little brown myotis hibernates in large groups from
fall to spring, waking periodically to eliminate wastes and, occasionally, to mate. In the spring,
females form nursery colonies around open water, typically in buildings or other structures. A
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single pup is born in early summer, and remains with the mother in the nursery for one to two
months (National Audubon Society, 1996).

An assessment was conducted by COSEWIC in February 2012 on three Canadian bat species,
including the little brown myotis, in response to rapidly declining population sizes. White nose
syndrome, a disease affecting bats caused by an invasive white fungus, is at least partially
responsible for the observed population declines. White nose syndrome disrupts bat
hibernation, causing the animals to wake in mid-winter when food and water is scarce, at which
time the bats die of starvation or dehydration (COSEWIC, 2012b).

Planned program activities are expected to correlate with little brown myotis foraging and
overwintering activities. Personnel, specifically wildlife monitors, will be directed to look for

evidence of activity near the work area. Thecrewds activity wil!/ be restr
area in order to avoid disturbing little brown myotis hibernacula as much as possible.

The effects of human developments on bats situated in previously-undeveloped areas are
poorly-studied. It is known that the little brown myotis will roost in human-made structures,
including buildings, bridges, and even patio umbrellas, in human-settled areas (Keely & Tuttle,
1999). In order to mitigate some of the effects on the little brown myotis, only limited use of the
all-weather roads will be permitted between the dates of May 1 and June 20 of each year in
order to avoid some important little brown myotis seasonal activities, such as brooding. This
period does not occur during the construction, drilling, testing and completions activities.
Although it is anticipated that road use will continue after the program. A negative correlation is
expected between road activity and bat activity, as the little brown myotis is most active during
the night. However, speed limits will be strictly enforced along the road at all times in order to
limit vehicle-induced mortality, and minimum fly-over distances will be implemented wherever
possible in order to minimize aircraft-induced mortality.

Bat populations (of an unknown species) have been observed on several occasions in the
vicinity of the Slater River (refer to the Program Area Maps in Appendix 2). It should be noted
that ENR, with the help and cooperation of Husky, set up an AnaBat recorder in the program
area on September 17, 2012. The purpose of the recorder is to monitor the program area for
bat activity by recording bat echolocation during active periods. The recorder is to be checked
semi-annually by ENR, and is to remain on-site for several years. Residual effects from the
project on the little brown myotis are expected to be negligible. The findings from the AnaBat
recorder and potential future sightings will be shared with Husky and in-turn will be reported
annually along with associated wildlife survey results. In addition, Husky is looking at feasibility
of installing bat houses at its three bridges along the all-weather road. Similarly, Husky will
report any findings from these dwellings in the wildlife survey report.

Northern Long-Eared Myotis (Myotis septentrionalis)

The Northern Long-Eared Myotis (Myotis septentrionalis) is a medium-sized bat with bi-coloured
hair and long ears. The northern long-eared myotis is a nocturnal insectivore, using
echolocation to locate prey in the dark. Mating takes place in fall, and may occur again in the
winter or the spring. The northern long-eared myotis typically hibernates in caves or in mines,
individually or in small groups. In the spring, females may form nursery colonies in buildings or
under the bark of trees. A single pup is born in early summer, and remains with the mother in
the nursery for one to two months (National Audubon Society, 1996).
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Planned program activities are expected to correlate with northern long-eared myotis
overwintering activities. Personnel, specifically wildlife monitors, will be directed to look for
evidence of activity near the work area.
area in order to avoid disturbing northern long-eared myotis hibernacula as much as possible.

The effects of human developments on bats situated in previously-undeveloped areas are
poorly-studied. It is known that the northern long-eared myotis will roost in human-made
structures in human-settled areas (Caceres & Barclay, 2000). In order to reduce effects, only
limited use of the all-weather roads will be permitted between the dates of May 1 and June 20 of
each year to avoid some important seasonal activities, such as brooding. Limiting traffic will
include only operations traffic and ensure no construction-associated traffic along the road
during this period. Speed limits will be strictly enforced along the road at all times to limit
vehicle-induced mortality, and minimum fly-over distances will be implemented wherever
possible to reduce the potential for aircraft-induced mortality. Monitoring to determine the bat
species occurring in the Slater River area is currently ongoing (see Little Brown Myotis section
above). Residual effects from the project on the northern long-eared myotis are expected to be
negligible.

8.3.5.4.2 Birds

Waterfowl and several federally listed bird species are included as VCs in the assessment of
project effects. The horned grebe is listed as Special Concern by COSEWIC (2012a), the
peregrine falcon, short-eared owl and rusty blackbird are listed as Special Concern under
Schedule 1 of the Species At Risk Act (2002) and the common nighthawk, barn swallow,
Canada warbler, and olive-sided flycatcher and listed as Threatened under Schedule 1 of the
SARA (2002). Those that may be affected by project activities are discussed below.

Waterfowl

The Mackenzie River SMZ (SLUPB, 2010), a 10km-wide corridor along the Mackenzie River, is
noted as important migratory waterfowl and bird habitat. The Middle Mackenzie River Islands
are recognized as a Globally Significant Important Bird Area (IBA Canada, 2012) because they
support high concentrations of waterfowl during spring and fall migrations. Up to half of the
West Central Flyway population of snow geese has been documented using the Mackenzie
Valley in May (IBA Canada, 2012). In order to mitigate some of the effects of the proposed
program on snow geese, only limited use of the all-weather roads will be permitted between the
dates of May 1 and June 20 of each year. As discussed above, construction-related traffic will
be avoided during this period and road use will be limited to operations traffic only. Snow geese
are particularly important sources of food for traditional land users (SLUPB, 2010). Although
barging will be required, no residual effects to particularly sensitive island habitat or snow goose
migration are expected.

Horned Grebe (Podiceps auritis)

The Horned Grebe (Podiceps auritis) is a water bird with breeding plumage that is characterized
by a black back and head, a white belly , chestnut fl anks, and a
eye. Horned grebes feed on a variety of aquatic prey items, including fish, crustaceans, and
aquatic insects. Horned grebes arrive in the Northwest Territories in May, and build floating
nests among emergent vegetation in wetland areas (GNWT, 2013c). Five to seven eggs are
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laid in early summer, hatching in mid-June or July. Chicks are able to swim and dive almost
immediately after hatching, though they tend to ride on the backs of their parents for their first
few weeks of life. Adult grebes leave the NT for their coastal wintering areas in mid-August,
followed by the chicks in mid-September (GNWT, 2013c).

Potential threats to the horned grebe include habitat loss and alteration, climate change, and
increased predation during nesting activities. Although declines in horned grebe population
sizes have been observed in other areas, horned grebe populations observed in the Northwest
Territories appear to be healthy (GNWT, 2013c). Activities are not expected to coincide with the
breeding season for horned grebes. Wetland set-back distances will be implemented, fuel and
waste will be stored a minimum distance of 100m from any water body or watercourse, and fuel
containers will be stored with secondary containment measures in place in order to avoid
aquatic habitat alteration.

Human activity has been shown to affect nesting migratory water birds in terms of nest site
selection, reductions in the number of mating pairs, increases in nest desertion behaviour,
decreases in hatching success, increases in brood mortality, decreases in individual fitness, and
changes in migratory patterns (Dahlgren & Korschgen, 1992). In order to mitigate some of the
effects on the horned grebe, construction traffic will be avoided and only operations traffic
permitted between May 1 and June 20 of each year to avoid a portion of the nesting period.
Speed limits will be strictly enforced along the road at all times to limit vehicle-induced mortality,
and minimum fly-over distances will be implemented wherever possible to reduce the potential
for aircraft-induced mortality. Potential residual effects are expected to be negligible, as the
project is not expected to affect wetlands or nearby nesting species.

Peregrine Falcon (Falco peregrinus)

The Peregrine Falcon (Falco peregrinus) is a well-known bird of prey with a black-tipped beak,
grey upper body, and white undersides with black barring. Peregrines are efficient hunters with
very keen eyesight, reaching speeds of up to 320km per hour when chasing down prey. Though
peregrines feed primarily on birds, they will also feed on small mammals, reptiles, or even
insects. Peregrines arrive in the Northwest Territories in May, performing an elaborate
courtship ritual that can last several weeks once they find a mate. Peregrine falcons typically
nest on cliff faces near water, laying two to four eggs in late May to early June. Eggs are
incubated by both parents. Once the chicks hatch, the female cares for the nestlings while the
male provides her with food. Parents continue to care for chicks for three to four months.
Peregrines leave the NT in September to October.

The use of pesticides, particularly organochloride insecticides such as DDT, has been a major
cause of peregrine falcon population decline in North America. Peregrines concentrate the
chemicals contained in their prey items, magnifying the effects of the compounds.
Organochloride insecticides inhibit eggshell production, leading to thin-walled eggs and higher
egg mortality levels (GNWT, 2013d).

Peregrine falcons have been observed nesting near the mouth of the Slater River. Declines in
raptor populations have been shown to occur as a result of human-associated disturbances.
Peregrine falcons may be particularly sensitive, and some pairs have reportedly abdicated nest
sites or refused to breed in response to human proximity (Richardson & Miller, 1997). In order
to mitigate some of the effects on the peregrine falcon, only limited use of the all-weather roads

REPORT | 25500835 | SITE WIDE SERVICES AUGUST 2013 | 63



Paay

HUSKY OIL OPERATIONS LIMITED | SAHTU LAND AND WATER BOARD ENVIRONMENTAL PROTECTION PLAN ﬁq‘
A

SLATER RIVER PROJECT, TULITA DISTRICT, SAHTU REGION, NORTHWEST TERRITORIES ENirosearch
will be permitted between the dates of May 1 and June 20 of each year in order to avoid
important peregrine falcon seasonal activities, which include mating, brooding, and migration.
Peregrine falcons, including observed nesting sites, will be avoided by a minimum distance of
1000m horizontally and 760m vertically (AANDC, 2010). Speed limits will be strictly enforced
along the road at all times in order to limit vehicle-induced mortality, and minimum fly-over
distances will be implemented wherever possible in order to minimize aircraft-induced mortality.
Following mitigation, residual effects on peregrine falcons are expected to be negligible.

Yellow Rail (Coturnicops noveboracensis)

The Yellow Rail (Coturnicops noveboracensis) is a stout and secretive wetland-dwelling bird
that somewhat resembles a juvenile chicken. Yellow rails feed primarily on aquatic insects.
Yellow rails arrive in the NT in May, and build their nests on the ground near wetland areas.
Females lay seven to ten eggs, the majority of which typically hatch successfully. Males take no
part in brood-raising activities. Yellow rails leave the NT in September to October, migrating in
flocks at night.

The primary threat facing yellow rails in the NT is loss and alteration of wetland habitat. Other
potential threats include loss of wintering habitat, and interspecific competition for overwintering
habitat (GNWT, 2013e). Human activity has been shown to affect nesting migratory water birds
in terms of nest site selection, reductions in the number of mating pairs, increases in nest
desertion behaviour, decreases in hatching success, increases in brood mortality, decreases in
individual fitness, and changes in migratory patterns (Dahlgren & Korschgen, 1992).

In order to mitigate potential effects of the proposed program on the yellow rail, construction
traffic will be avoided and only operations traffic permitted between May 1 and June 20 of each
year to avoid a portion of the nesting period. Wetland set-back distances will be implemented,
fuel and waste will be stored a minimum distance of 100m from any water body or watercourse,
and fuel containers will be stored with secondary containment measures in place to avoid
aquatic habitat alteration. Speed limits will be strictly enforced along the road at all times to limit
vehicle-induced mortality, and minimum fly-over distances will be implemented wherever
possible to reduce the potential for aircraft-induced mortality. Residual effects on yellow rails
following mitigation are expected to be negligible.

Short-Eared Owl (Asio flammeus)

The Short-Eared Owl (Asio flammeus) is a small beige and brown mottled owl with yellow eyes,

and two small bl ack tufts forming -edied owisded s 0

primarily on rodents and small birds, and inhabit large, open spaces. They are at least partially
diurnal, being most active in the late afternoon and at dusk and dawn. Short-eared owls build
their own nests, unlike most other owl species. Nests are built on the ground in spring to
summer. Females typically lay six eggs; though upwards of fifteen eggs have been observed in
a single short-eared owl nest. Short-eared owls migrate to the United States in early winter
(GNWT, 2013f).

Habitat loss and alteration is the primary cause of declines in short-eared owl populations. The
conversion of open fields to agricultural land has reduced the amount of suitable nesting habitat.
Since areas surrounding wetlands are typically more productive habitats for rodents, the loss of
wetland habitat has also likely had effects on short-eared owl populations (GNWT, 2013f).
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Declines in certain populations of birds of prey have been shown to occur as a result of human-
associated disturbances.

In order to mitigate some of the effects on the short-eared owl, construction traffic will be
reduced between May 1 and June 20 of each year to avoid a portion of the nesting period.
Speed limits will be strictly enforced along the road at all times in order to limit vehicle-induced
mortality, and minimum fly-over distances will be implemented wherever possible to minimize
aircraft-induced mortality. Following mitigation, residual effects on short-eared owls is expected
to be low.

Common Nighthawk (Chordeiles minor)

The Common Nighthawk (Chordeiles minor) is a species of nightjar with a brown and tan
mottled body, a white gular slash, and black wings with prominent white banding. The common
nighthawk is crepuscular (mainly active at dusk and dawn). Common nighthawks are
insectivorous, and can often be seen feeding on vast quantities of insects around artificial light
sources. Common nighthawks arrive in the Northwest Territories to breed in early summer,
nesting directly on the ground in a wide variety of habitat types, including forested areas,
beaches, wetlands, and gravel pads. Females lay two eggs, which she incubates while the
male provides her with food. The male continues to provide food to the female once the chicks
hatch, at which time he also begins feeding the chicks. Common nighthawks leave the NT in
August to September for their wintering grounds in South America (GNWT, 2013g).

The cause of the recent observed declines in common nighthawk populations is largely
unknown. It is thought that widespread pesticide use may be impacting prey insect populations,
thus impacting nighthawk populations. Other potential impacts may include collisions with
vehicles, habitat loss, and increases in predator populations (GNWT, 2013g).

Common nighthawks will roost on flat human-made structures (such as rooftops) in human-
settled areas. However, studies suggest when natural nest sites are available in adjacent
undisturbed areas, these are largely preferred by the common nighthawk over artificial surfaces
(Brigham, 1989). In order to mitigate some of the effects of the proposed program on the
common nighthawk, construction traffic will be reduced between May 1 and June 20 of each
year to avoid a portion of the nesting period. Speed limits will be strictly enforced along the road
at all times to limit vehicle-induced mortality, and minimum fly-over distances will be
implemented wherever possible to reduce the potential for aircraft-induced mortality. Following
mitigation, residual effects on common nighthawks are expected to be low.

Olive-Sided Flycatcher (Contopus cooperi)

The Olive-Sided Flycatcher (Contopus cooperi) is olive grey with a white belly, and has a small
crest and a bi-coloured beak. The olive-sided flycatcher is insectivorous, perching on nearby
branches and awaiting the passing of flying prey items. Olive-sided flycatchers arrive in the
Northwest Territories to breed in early summer. Females lay three to four eggs, typically high in
the branches of a coniferous tree, in a shallow, saucer-shaped nest. Olive-sided flycatchers
leave the NT in mid-summer for their wintering grounds in Central and South America.

Specific threats affecting olive-sided flycatchers are largely unknown, although climate change
and pesticide use are suspected to be influencing observed population declines. It is also
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suspected that fire suppression may be negatively influencing populations, as olive-sided
flycatchers often inhabit recently burned areas (GNWT, 2013h).

Anthropogenic noise has been shown to reduce habitat quality for passerine (perching or
songbirds) birds that rely on acoustic signals for communication in forested areas of northern
AB (Bayne, Habib, & Boutin, 2008). In order to mitigate some of the effects on the olive-sided
flycatcher, construction traffic will be reduced between May 1 and June 20 of each year to avoid
a portion of the nesting period. Speed limits will be strictly enforced along the road at all times
to limit vehicle-induced mortality, and minimum fly-over distances will be implemented wherever
possible to reduce the potential for aircraft-induced mortality.

Barn Swallow (Hirundo rustica)

The Barn Swallow (Hirundo rustica) is blue-black on the dorsal surface, with buff-coloured under
parts, a red throat, and a bifurcated tail. The barn swallow feeds on flying insects, often
capturing prey very close to the ground or to the surface of the water. Barn swallows arrive in
the Northwest Territories in the spring. Barn swallows prefer to construct their nests in human-
made structures. Females lay four to six eggs in cup-shaped nests constructed from mud and
vegetation. Barn swallows leave the NT in the fall for their wintering grounds in Central and
South America.

Specific threats affecting barn swallows are largely unknown, although climate change and
pesticide use are suspected to be influencing observed population declines (GNWT, 2013i).
The effects of human developments on barn swallows situated in previously-undeveloped areas
are poorly-studied. It is known that the barn swallow will, and even prefers, to roost in human-
made structures in human-settled areas. Residual effects on barn swallows are expected to be
negligible.

Canada Warbler (Wilsonia canadensis)

The Canada Warbler (Wilsonia canadensis) is grey on the dorsal surface, with a yellow under
body with short black stripes on the throat and across the eye. The Canada warbler gleans
insects from nearby foliage, or captures flying insects on the wing. Canada warblers spend little
time in their summer range, arriving in the Northwest Territories in the early summer, and
departing in the late summer. Canada warblers nest on the ground in forested areas near
wetlands. Females lay four to six eggs in cup-shaped nests constructed from dried leaves and
grass. It is thought that the Canada warbler is monogamous, as pairs remain together in their
wintering grounds.

Anthropogenic noise has been shown to reduce habitat quality for passerine birds that rely on
acoustic signals for communication in forested areas of northern Alberta (Bayne, Habib, &
Boutin, 2008). Project activities may coincide with important Canada warbler breeding activity.
In order to mitigate some of the effects, construction traffic will be reduced between May 1 and
June 20 of each year to avoid a portion of the nesting period. Speed limits will be strictly
enforced along the road at all times to limit vehicle-induced mortality, and minimum fly-over
distances will be implemented wherever possible to reduce the potential for aircraft-induced
mortality. Potential residual effects on Canada warblers are expected to be low.
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Rusty Blackbird (Euphaqus carolinus)

The Rusty Blackbird (Euphagus carolinus) has mating plumage that is iridescent black to green
or violet in males, brownish black in females. The feather edges of both sexes are a distinctive
rusty colour. The rusty blackbird feeds primarily on aquatic insects, though it has been known to
feed on seeds, vegetation, and occasionally even on other birds. The rusty blackbird inhabits
forested areas near wetlands, and can often be seen foraging in wet vegetation in small flocks.
Rusty blackbirds arrive in the Northwest Territories in the spring, forming nests from twigs,
grass, and lichens in riparian trees and shrubs. Females lay three to six eggs, which hatch in
the summer. Rusty blackbirds spend the winter in the southeastern United States (GNWT,
2013)).

Climate change and habitat alteration are thought to be affecting rusty blackbird populations in
North America, though it is not known exactly what has led to a more than 90% decline in the
species over the last 30 years (GNWT, 2013j). Human activity has been shown to affect nesting
migratory water birds in terms of nest site selection, reductions in the number of mating pairs,
increases in nest desertion behaviour, decreases in hatching success, increases in brood
mortality, decreases in individual fitness, and changes in migratory patterns (Dahlgren &
Korschgen, 1992).

In order to mitigate some of the effects on the rusty blackbird, construction traffic will be reduced
between May 1 and June 20 of each year to avoid a portion of the nesting period. Wetland set-
back distances will be implemented, fuel and waste will be stored a minimum distance of 100m
from any water body or watercourse, and fuel containers will be stored with secondary
containment measures in place to avoid aquatic habitat alteration. Speed limits will be strictly
enforced along the road at all times to limit vehicle-induced mortality, and minimum fly-over
distances will be implemented wherever possible to reduce the potential for aircraft-induced
mortality. Following consideration of mitigations, potential residual effects on rusty blackbirds
were determined to be low.

8.355 Baseline Assessments

Baseline wildlife habitat assessments were conducted from July 21 to 27, 2012 to evaluate
habitat suitability for a number of wildlife species, including species at risk. The primary focus of
the study was to map the vegetation, terrain, soils and permafrost within the LSA. The
secondary focus of the study was to record any signs of wildlife (e.g. tracks, signs, scat, etc.)
encountered while conducting the ground surveys. Preliminary distribution and relative
abundance data was acquired during a wildlife track survey in the winter of 2012 1 2013.

A den survey was conducted on October 3 and 4, 2012. Transects were flown above and within
500m on either side of the proposed access road. Vegetation types and topographic features
with potential for denning were further investigated on the ground. Black bear and wolf tracks
were observed, but no active dens were observed. Denning habitat is limited within the local
study area.

The report for the biophysical baseline for 2013 is currently being finalized. Pellet group
surveys were planned to help validate the habitat suitability models, however, due to project
delays, were not conducted in 2013. The biophysical baseline report will be finalized and
submitted to the SLWB based on 2012 field surveys and 2013 winter track survey results.
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8.3.5.5.1 Habitat Suitability Modelling

Habitat Suitability Index (HSI) modelling is being conducted in the RSA and will be used to
support the cumulative effects assessment. HSI modeling is a tool for predicting habitat
suitability for a given species based on known habitat requirements.

HSI models are being prepared for woodland caribou, moose, lynx, hare, and marten, however,
more field data is required to improve and validate the models. Other species will be included in
modelling as further data is collected on habitat use in summer 2013. The model developed for
each species was based on survey data, professional knowledge, personal communication with
area specialists and available scientific information. Details of the models will be included in the
2013 winter track survey report that will be provided to the SLWB.

8.3.5.6 Monitoring & Mitigations

Husky is committed to limiting the effects of this program on wildlife and wildlife habitat. They
plan to conduct ongoing monitoring within the local study area to collect additional data and be
able to adapt their mitigations as required based on lessons learned. Table 8-12 provides a
summary of the identified potential impacts of this project on wildlife and birds and the protection
and mitigation measures to be employed by Husky. Timing restrictions, horizontal set-backs
and flight altitude restrictions as they relate to wildlife, as set out by the Government of the
Northwest Territories (AANDC 2010), are shown in Table 8-13.
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Table8-12 Summary of Potential Impacts to Wildlite&irds and Mitigation Measures

Potential Impac Proposed Environmental Protection and Mitigation Measures

Habitat loss, Mitigations specific to these newly proposed activities:
sensory 1 The edges of the newly paddedIbadieg site will be sloped such that wildlife will not perceive the
disturbance and as a barrier to movement.

mortality risk 1 The shoreline along the Mackenzie River and adjacent upland area will be kept free of equipmer|
that would block wildlife moveawtivities will be suspended until animals (e.g. bears, wolves, carib
have passed. Program construction and operationsnigthsiveictivityvithin 800m of known carnivorg
between October 15 and Mélalfe3-13).

1 Implement and observe all other wildlife sensitive periods and recommended minimum setback ¢
wildlife habitat and wildlife use @iazle8-13)

1 Fixedwing and heljgi@r flights within the region (except for survey flights requiring specific heights|
the minimum flight altitude and vertical distances as stated in tHe puplicatian L o w {GNWTH i
2007)previously submitted to the $awBvildlife setback distafa@sNDC, 201(0)able8-13)

T Wildlife monitoring wild@l be conducted by th
Program component sites and willsegoractivity to Husky who will then report to the appropriate r¢
Aboriginal organizations.

1  Observations of female caribou during the spring calving-pgarniejl (Masnribou groups that include a
bull and females during theéaitliing period (Septenteiober) will be reported to the environmental
immediately. In these situations, nearby operations will be suspended until these caribou move ¢

1  Speed will be reduced to 30 km/hundigateare observedmuinimize road mortality and traffic noise.
Mitigations presented in past project environmental effects documents:

1 Regulartgpacedbreaks will be left in snow bermslgirigwreas including drainage crossings to allow|

movement.
1 Windrows wik lilattenedrbreaks will ieeatedo allow passage of wildlife.
1 Encounters with problem wildlife and any defense of life and pritlpegty kille por t ed i my

Norman Wells Office: (8678580 during office hours or thir Edneency Wildlife Officer at (8672822

1  All employees and contractors will be familiar with the HIB&srESefiefy Guideli(@@07)
(previously submitted to the $th&/BVildlife Response Protoli¢usly submitted to the $aMdBhe
ENRSafety in Grizzly and Black Bear CoraaimuréGNWT, 200@reviously submitted to the $LWB

1 Food and garbage will be stored securely and disposed of frequently.

Petroleum products such as ethylendghgligzelattractive and toxic to wildllife stored securely and dr
pans will be placed under vehicles and equipment.

Wildlife will not be approached, fed or harassed in any way by Progr@ngsémgohaehssing or moleg
wildlife is prohibited bywhildlife Act (s. 38(1) a).

Prograrpersonnel will not be permitted to hunt on the worksite.

Program personnel will not be permitted to have dogs or firearms (with the exception of wildlife nj
The recreational use dkalhin vehicles (ATVs) and snowmobilesrelilitidie ¢b.

Vehicle traffic will be limited to that necessary for Program activities.

Safe driving policies will be implemented and enforced (e.g., no distracted driving, speed limits).
Drivers will slow down when animals are near roads to redube singsal®

The occurrence of wildlife on roads will be reported to all drivers.

The wildlife monitor or traffic personnel may erect signage to alert drivers.

Roadside attractants (including garbage and road kill) will be removed immediately.

Program cstruction and operations will avoid damaging nests (active @rastiattieh, or disruption o
eggs and/or nests, including inactive nests, is prohibitéidi ke thé¢s. 38(1))d

1  The deposition of any substance into waters or aregiflsgonégratory birds is prohibited uridigréten
Birds Convention Act (Section 5.1)

1  Sites will be reclaimed to restore forage values for wildlife VCs as necessary.

=

=

= =4 =4 -4 -8 -4 -8 A oa o

Table8-13 Wildlife Aviation &backs, Minimum Altitude and Sensitive Periods

Species/Group Habitat Type Period Horizontal Minimum
Setback (m] Altitude (m)
Black & Grizzly Be Dens October 16May 15 800 300
Wolverine Dens October 16May 15 800 300
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Wolf Dens May 01 Septembédr5 800 300
Dal | 6 s S| Lambing Areas May 01 June 15 2000 300
Mountain Goat Goat habitat Year Round 2000 300
Raptors Nest sites March 01 August 01 1000 650
August O February 28 500 650
. May 10 June 20 650m altitude,

Waterfowl Staging Areas/ Concentra Aug;ljst 15 September 3 250 1500m lateral distar

Concentrations Year Round 650

Source(AANDC, 2010)

Husky will continue to collect data and to monitor the potential effects of their project on wildlife
within the program area. Wildlife habitat assessments will continue in the summer of 2013. The
data gathered on wildlife within the program area will allow Husky to adapt their mitigation
measures to reduce their impacts on area wildlife.

8.3.5.7 Residual Effects

Residual effects of the program on wildlife are species-specific and will vary with the type,
intensity, and duration of the disturbance.

The proposed project is not predicted to result in any significant environmental effects, as
described above. Development of the project will result in additional localized habitat (native
vegetation) loss, increased sensory disturbance from more construction, people, traffic and
helicopter activity and potential blockage of movements at the barge landing site. These effects
cannot be completely mitigated. However, they are not considered to be significant at the scale
of the RSA. The predicted effects will be mitigated in the short term by implementing measures
described in Table 8-12, adapting these mitigations as required, and in the medium to long
term, through reclamation.

8.3.6 Non-Renewable Natural Resources

According to the 2011 Northern Oil and Gas Annual Report (AANDC, 2012), the Norman Wells
field is one of only three producing oilfields in the Canadian north. The Norman Wells field
comprises the central Mackenzie Valley, and largely underlies the Mackenzie River. Oil
produced in the Norman Wells field is shipped south to Zama, AB via an 800km pipeline
operated by Enbridge Pipelines (NW), Inc. The oil is then distributed further south from Zama
via the Rainbow pipeline, operated by Plains Midstream Canada. 2011 saw a 30% decline in olil
production from the Norman Wells field from the previous year, largely due to the Rainbow
pipeline being partially shut down between April 29 and August 30. The Norman Wells field
produced a total of 265 million barrels of oil as of December 31, 2011 (AANDC, 2012).

Table 8-14 below provides a summary of the identified potential impacts of this Project on non-
renewable natural resources and the protection and mitigation measures to be employed by
Husky.

Table8-14 Summary of Potential Impacts to-Renewable Natural Resources angilibn Measures

Potential Impac Proposed Environmental Protection and Mitigation Measures

Resource Depletf  Equipment and vehicles using fossil fuels will be used in the most efficient manner possible in or
program fossil fuel requérem
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8.4 Aquatic Resources

This section examines the aquatic resources with respect to hydrology, surface water quality,
groundwater quality and, fish and fish habitat, as well as the mitigative measures that will be
implemented and residual effects of the program.

8.4.1 Surface Water Quantity (Hydrology) & Quality

The largest river in the area is the Mackenzie River, which is located to the northeast of the site.
The Mackenzie River flows northward to the Arctic Ocean. The three major drainage basins
within EL 462 and EL 463 are Bogg Creek, Slater River, and Little Bear River, all of which flow
into the Mackenzie River. Spring snowmelt is the main source of water, generally resulting in
springtime peak flows. The tributaries flowing from the west of the Mackenzie River can also be
significantly influenced by precipitation events during the summer months, due primarily to the
lack of storage capacity that exists in mountainous topography. Therefore, peak flows are
common over the summer months and into the fall.

The Mackenzie River at Norman Wells has a basin yield of 172 mm/yr with a maximum
recorded daily flow of 33,300m?/s. The 10-year high flow is 29,175m3/s; the 25-year high flow is
30,698 m?3/s; and the 100-year high flow is 32,410m3/s (Kokelj, 2001)

In order to monitor the effects of Program activities on surface water sources, Husky has
implemented a Surface Water Monitoring Program in conjunction with other Program activities.

8.4.1.1 Bathymetric Surveys

Bathymetric surveys of various lakes within EL462 and EL463 were performed in 2011 and
2012. A total of eight (8) lakes were mapped using sonar to estimate the total depth and
volume of the lakes. The main purpose of the assessments was to identify potential sources of
water for Hus ky 6s oforewatartwithdravegl from DFO was ubmited for
seven (7) lakes and the Mackenzie River. The bathymetry survey maps and data have been
supplied to the SLWB in previous LUP and WL applications.

8.4.1.2 Baseline Assessments

The surface topography of the site ranges from approximately 40 to 600mASL. The ground
slope is primarily flat, with a gentle slope toward the Mackenzie River. Local well-drained ridges
are present and trend from southeast to northwest in the area. The majority of the subject area
is boggy and contains numerous water-filled ponds and small creeks. The Mackenzie River
trends from southeast to northwest and is located to the north and east of the subject site.

Regionally, the majority of the flows occur from May to October every year. Most rivers and
streams behave similarly, and the typical response is a large spring peak following spring
freshet, with secondary peaks from rain and snow events later throughout the open water
season.

A local baseline hydrological assessment took place over two field events in 2012, i.e. in July
and in September. A baseline surface water quality investigation occurred in July 2012.
General hydrological and surface water quality results are summarized in Section 0. For further
information refer to the 2012 Surface Water Evaluation, Baseline Hydrological Assessment i
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Slater River, Exploration Licences EL462 and EL463 (MWH, 2012c) that has been previously
submitted to the SLWB.

8.4.1.2.1 Local Baseline Hydrological Assessment

Three continuous water level recording stations, or hydrometric stations, were installed on Bogg
Creek, Slater River, and Little Bear River in July 2012. Three flow measurements at each of the
hydrometric stations were conducted using a Price Type AA meter to begin establishing reliable
stage-discharge relationships. Two separate measurements were taken over this field
campaign. A 1-m staff plate was also installed at each station to observe water level during flow
measurements, and to reference the data being collected by the dataloggers. Each station was
referenced to two temporary benchmarks to capture any possible station shifts, and the
hydrometric station was built using angle iron, polyvinyl chloride pipe, nuts and bolts and aircraft
cable to secure the water level dataloggers.

The second field campaign occurred in September 2012, at which time the instrumentation was
removed for winter storage. Due to dangerously high water levels during the second event only
partial flow measurements could be made at that time.

In total, three flow measurements were conducted at the three sites during the open water
season. In order to begin establishing reliable stage-discharge relationships, additional open
water measurements are planned to achieve more reliable stage-discharge curves.

Table 8-15 summarizes the water levels and equivalent discharges from 2012. The
corresponding hydrographs are presented in Figure 8-3, Figure 8-4, and Figure 8-5.
Discharge calculations were computed for both Bogg Creek and Slater River, but not Little Bear
River as it had too few measurements to derive the necessary parameters to calculate
discharge; thus, Little Bear River water level is displayed. Local precipitation volumes were not
collected; however, Norman Wells daily precipitation is plotted as an indicator of precipitation
that occurred over the same time period that the dataloggers were recording.
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Table8-15 Water Levels and Discharge Measurements Recorded in July and September, 2012

Station Date \ Staff Gauge (m) | Discharge (ffs)
22-July12 0.378 0.03
Bogg Creek (HSKY_001) 30July12 0.359 0.02
15Septl2 0.885 2.6*
22July12 0.200 0.02
Slater River (HSKY_002) 30July12 0.216 0.04
15Sept 12 0.845 5.12*
23July12 0.290 10.54
Little Bear River (HSKY_00 30July12 0.288 10.20
15Septl2 0.815 No Measurem&nt
Notes
*values may have been underestimated, as flow measurements across -cectpateaulssaot be completed due to dangero
high water levels
*No measurement was obtained due to dangerously high water levels
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Figure8-3: Discharge for Bogg Creek and Norman Wells Precipitation
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8.4.1.2.2 Baseline Surface Water Quality Assessment

The surface water quality assessment took place in late July 2012 to evaluate the water quality
of the primary surface water bodies that are flowing both into and out of the area of
investigation. Thirty-nine (39) surface water samples were collected, not including duplicates
and blanks. These covered the primary rivers, creeks, and water bodies (e.g., ponds or lakes)
within Husky®6s (2&ELRcs report, grdvieusisdbritted to the SLWB, describes the
methods and results of the 2012 surface water quality assessment. A brief summary of the
2012 results is provided below.

Water quality analyses were requested for physical/chemical, microbiological and isotopic
parameters and compared against the following regulatory guidelines:

1 CCME AL: CCME Canadian Water Quality Guidelines for the Protection of Aquatic Life
(AL) (CCME, 2007)

T GCDWQ AO and GCDWQ MAC: Guidelines for Canadian Drinking Water Quality
(GCDWQ) for Aesthetic Objectives (AO) and Maximum Acceptable Concentration (MAC)
(Health Canada, 2010)

Naturally occurring exceedances observed in 2012 are summarized in Table 8-16.
Table8-16 Baseline Water Quality Naturally Occurring Exceedance® on2Bl1462 and EL463

Parameter Number of Occurrencq Regulatory Guideline Exceed
Fluoride 9 [CCME AL (0.120mg/L F)]
Manganese (dissolved 6 [GCDWQ AQ]
Manganese (total) 11 [GCDWQ AQ]
pH 3 [GCDWQ AO (6.8.5)]
Total dissolved solids (T 5 [GCDW@O (500mg/L)]
Aluminum (dissolved) 5 [CCME AL (Calc)]
Aluminum (total) 23 [CCME AL (Calc)]
Cadmium (dissolved) 5 [CCME AL (Calc)]
Cadmium (total) 15 [CCME AL (Calc)]
Copper (dissolved) 5 [CCME AL (Calc)]
Copper (total) 11 [CCME AL (Calc)]
Iron (dissved) 13 [CCME AL & GCDWQ AO
Iron (total) 30 [CCME AL & GCDWQ AO
Lead (total) 1 [CCME AL (Calc)]
Selenium (dissolved) 1 [CCME AL]
Selenium (total) 1 [CCME AL]
Silver (total) 1 [CCME AL]
Zinc (total) 6 [CCME AL]
E. coli (MPN / PA) 32 [GCDWQ MAC]
Fecal coliforms (countg 35 [GCDWQ MAC]
Total coliforms (MPN / H 39 [GCDWQ MAC]

The surface water samples were primarily evaluated for their water type using Stiff and Piper
diagrams, and the evaluation suggests four or five water types. Additional surface water
sampling events and groundwater data will help refine the water type classification.

Stable isotope data were collected for the following isotopes: deuterium (2H), oxygen-18 (180),
sulfur-34 (34S), carbon-13 (13C), and strontium-87 (87Sr). The most significant use of the
isotope data will be in assessing surface wateri groundwater interactions following groundwater
sampling and additional surface water sampling.
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8.4.1.3 Monitoring & Mitigation

Husky has proposed to the SLWB to conduct an annual hydrological assessment (water level
and stream flow measurements) and surface water quality monitoring during the open water
seasons as part of a larger monitoring program. This information will supplement the data
gathered during the 2012 baseline assessments, and continue to build on the existing baseline
information being gathered. The hydrology and surface water quality monitoring program will be
included into overall program report and will be submitted annually to the SLWB. The data
gathered on the surface water quality within the program area will allow Husky to better
understand the natural environment in which the program is situated, and will allow for the on-
going development of mitigation measures that are suited specifically to the surface water
resources in the program area.

Table 8-17 below provides a summary of the identified potential impacts of this Project on
surface water and the protection and mitigation measures to be employed.

Table8-17 Summary of Potential Impacts to Surface Water and Mitigation Measures

Potential Impac{ Proposed Environmental Protection and Mitigation Measures

Water Quality |  Drip pans will be placed under equipmenbtwhaperation or when unattended. Drip pans and absd

Changes will be used to capture minor spills and drips while fuelling vehicles.

9 All fuel storage containers will have secondary containment.

9 Spill response materials will be stationed at theitetacsmgp, wellsites, watercourse csesgingater
withdrawal sources. Spill response equipment will be maintained on all fuel transfer vehicles.

9 Hydrocarbon caches and waste storage areas Walckeasginimum of 100 m from the high watéamg
water body to prevent contamination of water resources.

f Huskyds Emergency Response Pl aprevicasydubSigped to the SI
refer tdAppendix Bor updajevill be followed when necessary

T Where new strearnssings must be developed, they will be constructed in a manner that allows fa
passage of aquatic species beneath structures.

9 Where the potential for erosion exgsts,@rosion protection materials will be installed, or soils wiihb
order to prevent increased sedimentation of water bodies.

1  Where waste is generated near water bodies, waste will be immediately removed, and will be tra
storage areas. Wastes will not be stored, even temporarily, withinvi@@nbodgany

9 Spill response materials will be stationed within 50 m of every waterbody in the areas where ope|
occurring.

9 An annual surface guality monitoring program will be conducted by Husky in conjunction with this
monitothe longerm effects of program activities on surface water sources. This assessment will
sediment quality.

Flowor Level |  water will be withdrawn only from approved sources in approved quantities.
Changes 1 Open water levels and flows wilbbitored for major drainages.

8414 Residual Effects

Project related residual effects on surface water quantity and quality are expected to be low
under normal operating conditions. Adherence to the above mentioned mitigations and
protocols (Table 8-17) is expected minimize the potential residual effects of the project.

8.4.2 Groundwater

Groundwater occurs in multiple formations in the program area. Major bedrock aquifers are the
Bear Rock, Mount Kindle, Franklin River, and Saline River Formations, of which the first three
can yield potable water in some localities (Michel & van Everdingen, 1987).
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There are three geochemically distinct types of groundwater in the area. Calcium sulfate-rich
water is dominant, followed by sodium chloride-rich water, and calcium magnesium bicarbonate-
rich water. Groundwaters in the region often are a mixture of two or all three of the above types.
Recharge is predominantly of a karst nature within the Franklin Mountains, and flow is westward
towards the Mackenzie River. Discharge is related to bedrock outcropping due to folding (Bear
Rock Formation is primarily affected), or to the intersection of units by thrust-faults. Permafrost
restricts recharge, but does not significantly affect the discharge of groundwaters (Michel & van
Everdingen, 1987).

8.4.2.1 Baseline Assessments

During the winter of 2013, under LUP S12X-006, Husky completed a groundwater baseline
assessment that included the drilling and installation of 2 bedrock groundwater monitoring wells,
2 shallow groundwater monitoring wells, and 7 permafrost monitoring locations. Groundwater
was encountered in the Little Bear Formation sandstones. The groundwater chemistry indicates
a sodium-bicarbonate water type with TDS ranging from 603 to 611 mg/L (Waterline Resources
Inc., 2013). Extended yield testing on the bedrock wells (MW-09A and MW-09B) indicate a
sustained 20-year safe yield (Q20) of 941 and 1,220 m®d (using the modified Moell method as
recommended by Alberta Environment) (Waterline Resources Inc., 2013). The results of the
2013 winter drilling program and well yield information is included in Appendix 1-E.

8.4.2.2 Monitoring & Mitigation

Husky proposes to withdraw water from MW-09A to support their operations for both the camp
and industrial uses at a maximum vyield of 600 m®d. Husky has proposed to the SLWB to
conduct an annual groundwater quality monitoring as part of a larger monitoring program in
correlation with other program activities. The groundwater quality monitoring program will be
included in the larger program report and will be submitted annually to the SLWB.

The data gathered on the groundwater quality within the program area will allow Husky to better
understand the natural environment in which the program is situated, and will allow for the on-
going development of mitigation measures that are suited specifically to the groundwater aquifer
resources in the program area.

Table 8-18 below provides a summary of the identified potential impacts of this Project on
groundwater and the protection and mitigation measures to be employed.

Table8-18 Summary of Potential Impacts to Groundwater and Mitigation Measures

Potential Impaci ProposedEnvironmental Protection and Mitigation Measures

Water Quality |§  An annual groundwater quality monitoring program will be conducted by Husky in conjunction wi
Changes order to monitor the Htargn effects of program activities on grteursdweces.

9 Spill response materials will be stationed at the production groundwater well locations.

FloworLevel |f  Groundwater sources will be tested for quality and water level fluctuations.
Changes 1  Water withdrawal or use will not exceed thebsetimasafe ¢Q aquifer yields.

8.4.2.3 Residual Effects

Project related residual effects on groundwater resources are expected to be low under normal
operating conditions. Adherence to the mitigations and protocols (Table 8-18) is expected
minimize the potential residual effects of the project.
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8.4.3 Fish and Fish Habitat

Water use for the proposed project will come from the Mackenzie River and MW-09A. No
potential impacts to fish are expected from water withdrawals. Also, no new water crossings are
proposed and no fish-bearing waters will be impacted. Thus, potential effects on fish are limited
to those from barging of equipment and supplies on the Mackenzie and use of creek crossings
along the existing all-weather road. Potential impacts of barging and continued use of the all-
weather road on fish and fish habitat include:
1 Reduced habitat quality resulting from increased use and associated erosion along the
all-weather road;
1 Sensory disturbance at water crossings for the duration of construction, drilling,
completions, and testing; and,
1 Contamination of water due to unexpected spills or incidents.

Components of Huskyds environment al program i ncl
surveys, an assessment of potential impacts of project components, recommendation of
mitigations and a summary of residual effects on fish.

8.43.1 Literature Review

A desktop study was conducted to review historical data and literature on fish species within the
study areas. Information on species at risk that may occur within the RSA was obtained from:

1 NWT General Status (GNWT, 2011d);

1 Government of Canada Species at Risk Public Registry website (Government of Canada,
2012);

1 COSEWIC website (COSEWIC, 2012a);

1 Scientific literature and wildlife research and monitoring reports; and

f TRRC Traditional Environmental Knowledge Study (TRRC, 2011).

Certain lakes and streams in the Husky licenses have historically been used for fishing by the
communities of Norman Wells and Tulita. The Mackenzie River has also been listed as a
critical fish area. Important and critical fish sites have also been identified on the Land
Resource i Fish Sites Map (refer to Figure D in Appendix 1-D), but none are noted within the
program area.

8.4.3.2 Species at Risk

Three species of fish that may occur within the Sahtu Settlement Area are identified as having
special conservation status (Table 8-19) upon review of the COSEWIC (2003; 2010; 2012c),
C a n a dSARAs(2002) and the NWT General Status (GNWT, 2011d).
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Table8-19 Listed or Culturally and Economically Important Fish Species

Common Name | Scientific Name ~ SARA Status COSEWIC Status ~ NWT General Status
Shortjaw cisco Coregonus zenithicus Threatened Threatened At Risk
Schedule 2
Bull trout Salvelinus confluentus No status Special concern May be at Risk
Dolly Varden Salvelinus malma malma No status Special concern Sensitive

8.4.3.2.1 Shortjaw cisco

Shortjaw cisco (Coregonus zenithicus) is known to occur in the Sahtu Settlement Area, although
the only known positive identifications are from Great Bear Lake (COSEWIC, 2003). Shortjaw
cisco has been shown to prefer deep waters, typically between 55m and 144m in depth, below
the thermocline (Houston, 1988). Further research is ongoing to better understand the Great
Bear Lake population and determine the extent of the species habitat range. Potential residual
effects on shortjaw cisco are negligible.

8.4.3.2.2 Bull Trout

The northern extent of the Western Arctic Bull trout (Salvelinus confluentus) population is found
within the Sahtu Settlement area. Specimens were collected from the Carcajou and Gayna
Rivers which mark the northernmost extent of the species range (Mochnacz & Reist, 2007).
Although potentially occurring in the project area, residual effects are expected to be negligible.

8.4.3.2.3 Dolly Varden

The Southern extent of the Western Arctic Dolly Varden (Salvenlinus malma malma) population
resides within Sahtu Settlement Area where it slightly overlaps that of Bull trout. The only
known location of the Mackenzie River where Bull trout and Dolly Varden are sympatric is the
Gayna River (Reist and Sawatzky, 2010). Dolly Varden is not likely to occur in the project area
and residual effects are not anticipated.

8.4.3.3 Regulations Pertaining to Fish

Substantial changes to the federal Fisheries Act (1985) were invoked through the passing of the
Jobs, Growth and Long-term Prosperity Act referred to hereafter as Bill C-38 (2012) in June,
2012.

Division Five, Section 136 of Bill C-38 (an amendment to Sections 20 to 22 of the Fisheries Act)

states that the owner or person who has the charge, management, or control of an obstruction,

or of any other thing that is har mful to fish st
analyses, samplings, and evaluations. If the Minister considers that doing so is necessary to

ensure the free passage of fish or to prevent harm to fish, the owner or person who has the

charge, management, or control of an obstruction or any other thing that is harmful to fish shall,

on the Ministerb6s request, remove the obstruction
by means deemed suitable by the Minister. Furthermore, no person shall obstruct more than

two-thirds of the width of any river or stream or more than one-third of the width of the main

channel at low tide of any tidal stream (Bill C-38: Jobs, Growth and Long-term Prosperity Act,

2012).

Section 139 of Bill C-38 (2012) (an amendment to Section 32 of the Fisheries Act) states that no
person shall kill fish by means other than fishing.
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Section 142 of Bill C-38 (2012) (an amendment to Section 35 of the Fisheries Act) states that no
person shall carry on any work, undertaking, or activity that results in the harmful alteration or
disruption, or the destruction of fish habitat, unless otherwise authorized by the Minister, and the
work, undertaking, or activity is carried on in accordance with the conditions established by the
Minister.

Section 36 of the Fisheries Act (1985) states that no person shall deposit or permit the deposit
of a deleterious substance of any type in water frequented by fish or in any place under any
conditions where the deleterious substance or any other deleterious substance that results from
the deposit of the deleterious substance may enter any such water.

Section 144 of Bill C-38 (2012) (an amendment to Section 37 of the Fisheries Act) states that if
a person carries on, or proposes to carry on any work, undertaking, or activity that results or is
likely to result in the alteration, disruption, or destruction of fish habitat, or in the deposit of a
deleterious substance in water frequented by fish or in any place under any conditions where
that deleterious substance or any other deleterious substance that results from the deposit of
that deleterious substance may enter any such waters, the person shall, on the request of the
Minister, or without request, provide the Minister with any plans, specifications, studies,
procedures, schedules, analyses, samples, evaluations, and other information relating to the
work, undertaking or activity, or to the water, place or fish habitat that is or is likely to be affected
by the work, undertaking or activity.

Section 145 of Bill C-38 (2012) (an amendment to Section 38 of the Fisheries Act) states that
every person shall, without delay, notify an inspector, a fishery officer, or an authority prescribed
by the regulations, of a harmful alteration or disruption, or a destruction of fish habitat that is not
authorized under this Act, or of a serious and imminent danger of such an occurrence; any
person shall, as soon as feasible, take all reasonable measures consistent with public safety
and with the conservation and protection of fish and fish habitat to prevent the occurrence or to
counteract, mitigate, or remedy any adverse effects that result from the occurrence or might
reasonably be expected to result from it; and, as soon as feasible after the occurrence or after
learning of the danger of the occurrence, the person shall provide an inspector, fishery officer,
or an authority prescribed by the regulations with a written report on the occurrence or danger of
the occurrence

Section 7(1) of the Northwest Territories Fisheries Regulations (2012) states that no person
shall catch, kill, molest, or injure fish, except under authority of a licence.

Husky will ensure that the above legislation is complied with, and that all personnel respect and
adhere to the mitigation measures in place to protect aquatic wildlife.

8.4.3.4 Baseline Assessments

Between September 13 and 17, 2012, baseline fish population assessments were attempted,
but water conditions were not conducive to safely carrying out the assessments. The project
was deferred to the spring/summer of 2013. Fish surveys of four stream reaches and
associated lakes will be conducted between June and September 2013.

All watercourses in the RSA drain into the Mackenzie River. The Mackenzie River and its
tributaries support 34 species of fish throughout various times of the year and life stages
(Mochnacz & Reist, 2007). A summary of freshwater fish species that have ranges that overlap
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with the RSA can be found in Table 8-20. The river is used by many species of fish as a
migration corridor for reaching spawning, feeding and overwintering habitat (Mochnacz & Reist,

2007).

Common Name
Arctic grayling

Table8-2Q Fish species potentially found within the RSA

Scientific Name
Thymalis arcticus

Common Name
Trout perch

Scientific Name
Percopsis omiscomaycus

Artic lamprey Lethenteron camtschaticum | Walleye Sander vitreum

Broad whitefish Coregonus nasus Lake chub Couesius plumbeus
Brook stickleback Culaea inconstans Lake trout Salvelinus namaycush
Bull trout Sdvelinus confluentus Lake whitefish Coregonus clupeaformis
Burbot Lota lota Least cisco Coregonus sardinella
Dolly Varden Salvelinus malma Longnose sucker Catastomus catastomus

Emerald shiner

Notropsis antherinoides

Mountain whitefish

Prosopium willizong

Fathead chub

Platygobio gracilis

Ninespine stickleback

Pungitius pungitius

Goldeye

Hiodon alosoides

Northern pike

Esox Lucius

Inconnu

Stenodus leucichthys

Round whitefish

Prosopium cylindraceum

Spoonhead sculpin

Cottus ricei

*Shortjaw cisco

Coregnus zenithicus

Spottail shiner

Notropis hudsonius

Slimy sculpin

Cottus cognatus

*SARA Listed Species

8.4.3.5 Impact to Fish Habitat

Ongoing use of existing infrastructure and amendments reviewed in this EPP, including the
camps, storage areas and the all-weather road, have the potential to increase erosion and
suspended sediment due to the potential disturbance of the ground surface layer and increased
runoff during precipitation events.

Husky does have an Erosion Control and Sediment Management Plan in place which contains
information and strategies for erosion control and sediment management/containment. For
further information refer to the April 2013 Erosion Control and Sediment Management Report
(Navig Consulting Inc, 2013) that has been previously submitted to the SLWB.

Potential effects of spills and leaks from equipment could lead to reduced fish habitat quality.
Mitigation measures are summarized in Table 8-22 and are also found in the Emergency
Response and Spill Contingency Plans (previously submitted to the SLWB, refer to Appendix 5
for updates to the Plan).

Construction of ice bridges at stream crossings could potentially block streamflow and reduce
fish habitat downstream. However, the project does not include crossing of any new water
courses with construction of new access roads. Construction of the ice bridge across the
Mackenzie River will adhere to the Department of Fisheries and Oceans Canada (DFO) NWT
Operational Statements for Ice Bridges and Snow Fills at Watercourse Crossings (DFO, 2007).

Fish overwintering habitat could potentially be negatively affected during the winter due to
reduced water by water withdrawals for construction, camp use, drilling and hydraulic fracturing.
Although seven sites have been approved for water withdrawal sources, the Mackenzie River is
sole water source for the proposed project. Fish overwintering potential in the past water
withdrawal sources within the exploration leases have been determined from bathymetric
surveys (Table 8-21). There are currently no restrictions for water withdrawal on the Mackenzie
River and there is not expected to be any negative impacts to fish overwintering habitat.
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Table8-21 Approved WataWithdrawal Sources and Fish Overwintering Potential

Water Source Latitude ~  Longitude = Max Depth (m Fish Overwintering Potenti
WSO01 (Unnamed Lakg N65° 01' 44.5( W 26° 22' 35.0( 1.07 Poor to none
WS02 (Unnamed Lake N65° 00" 42.0( W126°29' 53.0( 155 Poor to none
WSO03 (Unnamed Lakg N64° 57' 50.0( W126° 33' 10.0( 1.76 Poor to none
WS04 (Unnamed Lakdg N64° 55'56.0(0 W126° 28" 44.0( 2.28 Poor to none
WSO05 (Unnamed Lakg N64° 51' 7.00] W126° 16' 40.0( 1.90 Poor to none
WSO06 (Unnamed Lakdg N64° 52' 35.5( W126° 08' 25.0( 5.66 Limited
WSO07 (Mackenzie Riv Good

8.4.3.6 Monitoring and Mitigations

Husky plans carry out future ongoing monitoring of fish within the program area in order to
supplement the data gathered during the baseline assessments in 2013. Fish population
assessments will be performed as conditions and circumstances allow during the course of
proposed program activities. The data gathered on fish within the program area will allow
Husky to better understand the natural environment in which the program is situated, and will
allow for the ongoing development of mitigation measures that are suited specifically to the
species utilizing the program area. Table 8-22 provides a summary of the identified potential
impacts of this project on permafrost and the protection and mitigation measures to be
employed by Husky.

Table8-22 Summary of Potential Impacts to Fish and Mitigation Measures

Potential Impaci Proposed Environmental Protectand Mitigative Measures

Changes in Fish|f  Where new stream crossings must be developed, they will be constructed in a manner that allow

Habitat Quality passage of aquatic species beneath structures.

9  Site constructiwill be greater tha®iOfrom watercourses or water bodies, reducing the possibility
or other material from entering a watercourse or waterbody.

1  Where stream banks may be disturbed along the existing access road, and the potential for bank
erosion ptection materials (such as coconut matting, silt fencingag)a¥dl bk installed.

Wetland areas will be designated a minisnack skstance of 100m.
Access will cross streams at right angles and will not parallel a stream closer than 100m.

Water withdrawal will occur from approved water sources.

Water withdrawal will adhere to the Fish Screen Design Criteria for Flood and WaieFOL2@1/ndy]
the Freshwater Intake-&ipe Fish Screen GuidéieD, 1995)

1 Regular inspewis of water trucks will be done to ensure they are in good working order with no vi
observations of dripping oil and grease.
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Potential Impac Proposed Environmental Protectand Mitigative Measures

1

1

Drip pans will be placed under motorized equipment when not in operation or when unattended.
absorbent padsll be used to capture minor spills and drips while fuelling vehicles.

Hydrocarbon storage areas will-bacded minimum of 100m from the high water mark of any water}
prevent contamination of water resources.

Where waste is generated neabogitss, waste will be immediately removed, and will be transporte
storage areas. Wastes will not be stored, even temporarily, within 100 m of any waterbody.

Surface working areas will be kept free of sediment or other potential deletesonbishlzsiuld enter
streams or lakes

All fuel storage containers will have secondary containment.

Spill response materials will be stationed within 50m of every waterbody in the areas where oper
occurring.

Husky has developed Emergency RespuhSpill Contingency Ptaasi¢usly submitted to the SLWB,
toAppendix Sor upda)ethat will be adhered to throughout the course of the Program.

Should a reportable spill occur, théJNFhour Spill Report Line will be contacted @2@8a3p; or
spills@gov.nt.ca.

All spills, regardless of volume, will be documented by Husky.

8.4.3.7 Residual Effects

Project related residual effects on fish and fish habitat are expected to be low under normal
operating conditions. A summary of potential effects includes increased erosion along the
existing all-weather road, increased sensory disturbance at existing creek crossings and
potential contamination from spills or accidents. Adherence to the mitigations and protocols
(Table 8-22) is expected minimize the potential residual effects of the project.
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9 CUMULATIVE EFFECTS A SSESSMENT

Cumulative Effects are changes to the environment caused by an activity combined with other
past, present and reasonably foreseeable future activities. The Husky Cumulative Effects
Assessment (CEA) will follow the protocol outlined by the Mackenzie Valley Environmental
Impact Review Board Environmental Impact Assessment Guidelines March 2004 (MVEIRB,
2010). As such, the assessment will involve:
1 Identifying Valued Components (VCs);
1 Identifying potential residual effects of project activities in combination with these other
developments;
1 Establishing spatial and temporal boundaries for the analysis;
1 Determining other past, present or reasonably foreseeable future developments acting
on these VCs;
1 Recommending mitigation measures that may be required for the management of
cumulative effects in relation to future developments; and
1 Monitoring these combined impacts.

I n addit i oEAwIl tboslér:y 6 s C

1 Any regional management issues relative to the analysis;

The current baseline conditions; and

1 The significance of the effects of the proposed project components in relation to other
activities in the RSA.

=

Hegmann et al. (1999) state that making useful conclusions about cumulative effects requires
some limit of change to which incremental effects of an action can be compared. Theoretically,
if all considered activities together do not exceed a specific limit or threshold, the cumulative
effects of the proposed activities are considered acceptable. In practice, the assessment of
cumulative effects, especially for terrestrial ecosystems, is often hindered by the lack of
thresholds. This is the result of the complexity and large number of variables involved in natural
systems.

9.1 Identifying Valued Components & Potential Residual Effects

Residual effects are those impacts arising from the implementation of the proposed project that
cannot be effectively avoided or mitigated. When summed, they may lead to cumulative effects
when interacting with other activities on the landscape. The selection of VCs and a preliminary
assessment of project impacts were completed in Section 7. Of the VCs identified, those with
residual effects that may act cumulatively with other developments will be discussed in the
cumulative effects assessment.

The project is not expected to result in residual effects for the following VCs:
1 Fish;

Surface Hydrology;

Groundwater;

Sails;

Noise Levels;

Socio-economics;

= =4 —a —a -8
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1 Air Quality; and,
1 Traditional Land Use.

Residual effects may occur and cumulative effects will be further assessed for the following
VCs:
1 Vegetation;
o Composition
o Old growth forest
1 Wildlife species described in Chapter 7.

9.1.1 Project Activities Considered in the Cumulative Effects Assessment

Currently proposed project activities to be considered in the cumulative effects assessment
include:

§ Extending the airstrip by 120m (60m at each end) or 7200 m?(0.72 ha);

f Doubling the size of camp to 200m x 600 m or an aerial increase of 60,000 m? (6 ha),
with a new capacity of 400 people; camp fuel will be propane;

9 Padding the barge landing site;

f Padding the MW-9 site and using a maximum of 600m? of water per day from the well;
the estimate for increased vehicle traffic is on average 2 water tank trucks per day;

1 Converting the MW-6 pad into a helipad;

1 Re-purposing pad O-41 into additional storage space; and

1 Increasing fuel storage capacity to forty 400 bbl tanks at camp.

9.1.2 Spatial Boundaries of the Cumulative Effects Assessment

A Regional Study Area (RSA) was selected based on:
1 An area where potential effects associated with the proposed development and other
interacting developments could potentially be observed.
1 The wide-ranging nature of species such as woodland caribou and grizzly bears.

The RSA encompasses Husky EL462 and EL463 and includes a 25km-wide buffer. This buffer
distance follows guidance provided by ENR in 2011. The RSA totals 8,900 km? (Figure 9-1).
This represents a conservative study area in which to assess the potential effects of the
proposed project.

9.1.3 Temporal Boundaries of the Cumulative Effects Assessment

The anticipated lifespan of the proposed wells and access roads are expected to be long-term
relative to the short-term exploration projects that have been carried out in the immediate
project area to date. Thus, the cumulative effects assessment will consider not only the current
conditions and immediate effects of the proposed program, but also any other past, present and
future interacting activities identified for the period ending when project decommissioning and
reclamation have been completed.

9.2 Other Development and Activities in the RSA

Identification of other actions that may interact with the above proposed project components will
involve the consideration of past, present and reasonably foreseeable future developments
within the RSA.
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9.2.1 Past Developments

Interactions of the proposed program with past developments are expected to occur until the
affected areas are fully reclaimed. Figure 9-1 shows the extent of past development in the RSA
that might interact with project effects. The geographical footprint of past developments totals
approximately 25km?® Past developments and activities in the RSA that might interact with
identified VCs include:

1 Abandoned exploration well sites;
Existing oil and gas development;
Seismic exploration;
Mining exploration;
Road construction;
Community development;
Other linear corridor creation for utility line installation; and,
M Fire.

=A =4 =4 4 -4 4

Specific projects that have recently been carried out in the RSA are listed in Table 9-1.
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Figured-1: RSA Map
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