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De Beers Canada Inc. (De Beers) has proposed to conduct open pit mining,
milling and associated activities at Kennady Lake, Northwest Territories (NWT)
called the Gahcho Kué Mine (Mine), requiring a Type A Land Use Permit
(MV2005C0032) and Water Licence (MV2005L2-0015). These applications were
referred to environmental impact review by a panel of the Mackenzie Valley
Environmental Impact Review Board (the Panel, EIR 0607-001). An
Environmental Impact Statement (EIS) for the Gahcho Kué Project (Project) was
submitted to the Panel by De Beers in December 2010 (De Beers 2010a) and a
subsequent EIS Update (De Beers 2011) and EIS Supplement (De Beers 2012a)
were also submitted.
As part of the Environmental Impact Review (EIR) process, De Beers
collaboratively developed a Wildlife Monitoring Plan (De Beers 2012b) with
government and aboriginal party representatives. The Panel’s public hearing was
held in December 2012, followed by the Gahcho Kué Panel Report of
Environmental Impact Review in July 2013. In the decision report, the Panel
included Measures specifying that De Beers prepare a Wildlife Effects Monitoring
Program (WEMP), a Caribou Protection Plan, and Wildlife and Wildlife Habitat
Protection Plan (WWHPP; De Beers 2014) and that these plans and programs
should be well coordinated. The WEMP includes monitoring of indirect effects
that will take place outside of the Project footprint, while the WWHPP describes
wildlife mitigation and monitoring of direct effects within the Project footprint. The
Caribou Protection Plan has been incorporated into the WWHPP. If the WEMP
indicates that effects are at the Project scale are larger than predicted in the EIS,
then additional mitigation will be included in the WWHPP. Thus, the Wildlife
Monitoring Plan was divided into a WEMP and WWHPP (Version 1) for the land
use permit application MV2005C0032 in November 2013. The WEMP and the
WWHPP should be considered together to fully understand wildlife monitoring
and mitigation for the Mine.
Following consultation with aboriginal parties and the Government of the
Northwest Territories (GNWT), and lessons learned at the Project site to-date,
further refinements have been made to both the WEMP and WWHPP
(Version 2).
Importantly, Version 2 of the WEMP and WWHPP include a concordance table
illustrating where each of the Panel Measures, corporate commitments and
regulatory requirements are addressed. Further, the WEMP and WWHPP are
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now subject to a Memorandum of Understanding (MOU) with the GNWT, which
confirms the process by which these documents will be collaboratively reported,
reviewed and revised. The WEMP and WWHPP will also be reviewed by Ni Hadi
Yati, a forum for interested Aboriginal organizations to assist in the development
and implementation of the Mine environmental monitoring and management
plans.

1.2

CONCORDANCE
The WEMP and the WWHPP serve to meet De Beers’ obligations to a range of
authorities. This includes the various Acts and Regulations relevant to wildlife in
the NWT, the Review Panel Measures and follow-up program requirements, and
commitments made by De Beers. All relevant requirements are provided in the
concordance table below (Table 1-1). The concordance table also indicates
where these requirements are met, in both the WEMP and the WWHPP.
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Concordance of Joint Panel Decision Report Measures, Wildlife and Wildlife Habitat Protection Plan and Wildlife
Effects Monitoring Program
Corresponding
Section in
WWHPP

Corresponding
Section in WEMP

Responsible
Regulatory
Agency

Legislation/Regulation

Requirement

Species at Risk Act and Species
at Risk (NWT) Act

De Beers will adhere to requirements of all applicable Regulations or
Recovery Plans that may be developed over the duration of the
Project.

Section 3

Section 3.3

EC-CWS
GNWT

NWT Wildlife Act

A developer or other person or body may be required, in accordance
with the regulations, to prepare a wildlife management and monitoring
plan for approval by the Minister, and to adhere to the approved plan,
if the Minister is satisfied that a development, proposed development,
or other activity is likely to:
(a) result in a significant disturbance to big game or other prescribed
wildlife;
(b) substantially alter, damage or destroy habitat;
(c) pose a threat of serious harm to wildlife or habitat; or
(d) significantly contribute to cumulative impacts on a large number of
big game or other prescribed wildlife, or on habitat.

Entire Document

Entire Document

GNWT

A wildlife management and monitoring plan must include:
(a) a description of potential disturbance to big game and other
prescribed wildlife, potential harm to wildlife and potential impacts on
habitat;
(b) a description of measures to be implemented for the mitigation of
potential impacts;
(c) the process for monitoring impacts and assessing whether
mitigative measures are effective; and
(d) other prescribed requirements.

Entire Document

Entire Document

GNWT

Migratory Birds Convention Act,
Migratory Bird Regulations

The taking of nests or eggs of migratory game or insectivorous or
nongame birds shall be prohibited, except for scientific or propagating
purposes under such laws or regulations as the High Contracting
Powers may severally deem appropriate.

Section 5.3.3
Migratory bird
management plan
(pending)

N/A

EC-CWS

MVEIRB Panel Decision, July
19, 2013. Measure 1

Minimize impacts to caribou and the extent of the zone of influence
around the mine site to the extent that is technically feasible.

Section 4

Section 3.4.5

GNWT

Prior to construction, develop a caribou protection plan that ensures
protection of caribou and caribou habitat. The caribou protection plan
should include an adaptive management framework demonstrating
how the Wildlife Effects Monitoring Program and the Wildlife and
Wildlife Habitat Protection Plan are linked.

Section 4.4
Section 6
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Concordance of Joint Panel Decision Report Measures, Wildlife and Wildlife Habitat Protection Plan and Wildlife
Effects Monitoring Program (continued)

Legislation/Regulation
MVEIRB Panel Decision, July
19, 2013. Measure 2

Requirement

Corresponding
Section in
WWHPP

Corresponding
Section in WEMP

Responsible
Regulatory
Agency

Construct and operate the winter access road in a way that minimizes
its adverse effects as a partial barrier to caribou movement and
migration.

Section 5.3.1

N/A

GNWT

Monitor to determine the presence and behaviour of caribou along
the winter access road using means in addition to satellite collar data,
such as track counts and visual observations.

Section 5.3.1

N/A

GNWT

Ensure that the caribou protection plan, the wildlife effects monitoring
program and the wildlife and wildlife habitat protection plan address
the effects on caribou movement and behaviour along the winter
access road.

Section 4.4
Section 5.3.1

Winter access road
monitoring is a
component of the
WWHPP as per
Section 3.4.5

MVEIRB Panel Decision, July
19, 2013. Measure 3

Monitor project specific effects (e.g., size of the Zone of influence,
changes in habitat, effects of the winter access road on caribou
movement and behaviour) and will report to the GNWT and make the
results public on how project specific effects contribute to cumulative
effects for the duration of the Project.

Section 5

Section 3

GNWT

MVEIRB Panel Decision, July
19, 2013. Suggested Follow-up
Program for barren ground
caribou

Monitoring the zone of influence and its likely causes (e.g., noise,
dust, mine activity) (can be completed as part of the Wildlife Effects
Monitoring Program).

Section 5.2

Section 3.4

GNWT

Using results from monitoring the extent of the zone of influence and
likely causal mechanisms (completed as part of the Wildlife Effects
Monitoring Program) to intensify or reduce mitigations that will
minimize the zone of influence.

Section 5.2

Section 3.4

GNWT

Monitoring the presence of caribou along the winter access road and
the effects of the road on caribou movement and behaviour.

Section 5.3.1

N/A

GNWT

Describing action levels that will be used to determine when
monitoring or mitigations or changes to existing mitigation are
necessary.

Section 6

N/A

GNWT

Demonstrating how existing baseline information (such as the caribou
trails as a model for likely caribou approaches to the site) and
Traditional Knowledge are incorporated in monitoring and
management plans.

Section 1.5
Section 4

Section 1.5

GNWT
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Concordance of Joint Panel Decision Report Measures, Wildlife and Wildlife Habitat Protection Plan and Wildlife
Effects Monitoring Program (continued)

Legislation/Regulation

Requirement

Corresponding
Section in
WWHPP

Corresponding
Section in WEMP

Responsible
Regulatory
Agency

MVEIRB Panel Decision, July
19, 2013. Suggested Follow-up
Program for other wildlife and
species at risk

The WEMP and WWHPP must be designed as a follow-up program
that:
 is prepared by De Beers prior to mine construction;
 addresses recommendations made by GNWT and EC in their
technical reports;
 is adaptively managed by De Beers during the life of the
Project with input from GNWT, EC and Ni Hadi Yati;
 contributes to regional cumulative effects monitoring; and
 incorporates information from the regional cumulative effects
monitoring into the project-specific management of the Gahcho
Kué Project.

Entire Document

Entire Document

GNWT

MVEIRB Panel Decision, July
19, 2013. Wildlife Mitigation
Commitments

De Beers will implement the Wildlife and Wildlife Habitat Protection
Plan as submitted to the Panel on October 4, 2012. The Wildlife and
Wildlife Habitat Protection Plan will be refined prior to construction to
address the recommendations made by GNWT and Environment
Canada in their technical reports. The Wildlife and Wildlife Habitat
Protection Plan will be adaptively managed by De Beers during the
Project life with input from GNWT, Environment Canada, and Ni Hadi
Yati.

Entire Document

N/A

GNWT

Downward directional and low impact lighting will be used to reduce
light pollution.

Section 4.2

N/A

GNWT

Low profile roads will be used so that they do not act as a barrier to
movement for wildlife.

Section 4.2

N/A

GNWT

Winter road snow berms will be removed so that they do not act as a
barrier to movement for wildlife

Section 4.2

N/A

GNWT

De Beers will implement the Wildlife Effects Monitoring Program as
submitted to the Panel on October 4, 2012. The Wildlife Effects
Monitoring Program will be refined prior to construction to address the
recommendations made by GNWT and EC in their technical reports.
The Wildlife Effects Monitoring Program will be adaptively managed
during the Project life by De Beers with input from GNWT,
Environment Canada, and Ni Hadi Yati.

N/A

Entire Document

EC - CWS
GNWT

De Beers is committed to using a collaborative approach – with
communities and regulators – in developing the Wildlife Effects
Monitoring Plan (WEMP).

Section 1.5

Section 1.5

GNWT

MVEIRB Panel Decision, July
19, 2013. Wildlife Commitments
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Concordance of Joint Panel Decision Report Measures, Wildlife and Wildlife Habitat Protection Plan and Wildlife
Effects Monitoring Program (continued)

Legislation/Regulation

Requirement

Corresponding
Section in
WWHPP

Corresponding
Section in WEMP

Responsible
Regulatory
Agency

De Beers commits to providing Environment Canada with a plan to
avoid the incidental take of nest and eggs from flooding of terrestrial
habitat.

Migratory bird nest
management plan
(pending)

N/A

EC - CWS

De Beers commits to including surveys of water bird use of collection
ponds and the water management pond (WMP) as part of the Wildlife
Surveillance Monitoring. De Beers commits to reporting the results of
this survey annually. De Beers commits to notifying Environment
Canada of any injuries or mortalities to migratory birds.

Section 5.3.3

N/A

EC - CWS

De Beers has committed to implementing an upland bird monitoring
program as outlined in the Wildlife Effects Monitoring Program.

N/A

Section 3.8

GNWT

De Beers agrees that if species at risk or their nests and eggs are
encountered during project activities or monitoring programs, the
primary mitigation measure for each species should be avoidance.
The species-specific nest setback distances recommended by
Environment Canada will be used to determine zones of avoidance.
Monitoring will be undertaken to ensure that mitigation measures are
successful and the results of monitoring will be provided to the
relevant agency and De Beers will ensure that mitigation and
monitoring strategies are consistent with any applicable status
reports, recovery strategies, action plans and management plans that
may become available during the duration of the project and should
consult with GNWT and Environment Canada on adaptive
management strategies should they be required. In instances where
an at risk avian species nests within the established Project footprint
and the setback distances specified cannot be met, nest-specific
guidelines and procedures will be developed in consultation with
Environment Canada to protect the nest.

Section 3
Migratory nest
management plan
(pending)

Section 3.3

EC - GNWT
GNWT

Flight paths other than take-offs, landings and specific monitoring
studies will be above 650 m. Normal flight operations will discourage
excessive hovering or circling below these altitudes and pilots will be
informed of the mitigations.

Section 4.2

N/A

GNWT

De Beers has committed to implementing an upland bird monitoring
program as outlined in the Wildlife Effects Monitoring Program.

N/A

Section 3.8

De Beers committed to monitoring of the zone of influence (ZOI) in
the WEMP submitted to the public registry on October 4, 2012

N/A

Section 3.4
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Concordance of Joint Panel Decision Report Measures, Wildlife and Wildlife Habitat Protection Plan and Wildlife
Effects Monitoring Program (continued)

Legislation/Regulation

Requirement

Corresponding
Section in
WWHPP

Corresponding
Section in WEMP

Responsible
Regulatory
Agency

De Beers commits to additional discussions with the GNWT on (a)
caribou monitoring program collaboration; and (b) the regional wolf
monitoring program and wolf predation study as it relates to the
Bathurst herd.

N/A

Section 1.5
MOU (pending)

GNWT

De Beers will continue to work with GNWT, communities and
Aboriginal governments to address potential wildlife mortalities,
harvest and other issues that may arise on the Project winter access
road.

Section 5.3.1
Section 5.3.5

N/A

GNWT

De Beers commits to working with GNWT-ENR to develop an MOU
for collaborating on the development and operation of check stations
along the Project winter access road and the development of public
education programs and materials that emphasize respect for caribou
and hunter excellence.

Section 1.5

Section 1.5

GNWT

De Beers commits to discuss opportunities to coordinate the timing
for reporting monitoring and adaptive management results with the
GNWT and Aboriginal groups.

Section 7
MOU (pending)

Section 5
MOU (pending)

GNWT

De Beers is committed to incorporating the lessons learned at other
mines in the design and operation of the Project, which includes the
mitigation and management policies and practices at the Snap Lake
Mine.

Section 2.1

N/A

GNWT
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MINE OVERVIEW
De Beers will conduct open pit mining, milling and associated activities at the
Mine, located approximately 280 kilometres (km) northeast of Yellowknife, and
approximately 80 km southeast of the Snap Lake Mine (Figure 1-1; centered at
63°25’48” N, 109°12’00” W). The three phases of the life of mine include
construction (2 years), operations (11 years), and closure (12+ years). Activities
at the Mine will include:


construction and operation of the Mine winter access road;



extraction of mine rock and ore from three locations (5034 Pit, Hearne
Pit, and Tuzo Pit);



construction of berms and dykes for water management and
dewatering/drawdown of areas within Kennady Lake;



development, operation and closure of site facilities and infrastructure
(including the airstrip and pipelines);



development ore stock piles, Mine Rock Piles, Fine and Coarse
Processed Kimberlite Containment Facilities;



use of water for construction, processing, operations, and domestic
purposes;



deposition of kimberlite and mine rock into the Hearne and 5034 open
pits;



disposal of waste and treated effluent;



storage of fuel and explosives;



construction and operation of a winter road;



exploration activities;



use of equipment, vehicles and machines; and



site closure, including progressive reclamation.

Further details on Mine activities are provided in the Updated Project Description
(De Beers 2013a).
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CONTENT AND OBJECTIVES
The WEMP describes how De Beers intends to monitor the indirect effects to
wildlife that may occur beyond the Mine footprint, and how De Beers will
contribute to regional monitoring initiatives. The WEMP has been developed with
input from community representatives and government (De Beers 2012c,d), and
remains a living document that De Beers will adjust as needed based on
adaptive management.
The overarching objectives of the WEMP are to:


document Mine-related indirect effects and test predictions made in the
EIS;



use the results from monitoring for adaptive management actions
(e.g., additional mitigation practices, modify objectives or study designs,
or special studies to better understand effects) when required (WLWB
2010);



provide a means for interested parties to participate in wildlife
monitoring;



incorporate local and Traditional Knowledge (TK) throughout the life of
the Mine; and



design studies and data collection protocols that are consistent and
standardized with other programs in the region so that data can be used
by government to assess and manage cumulative effects.

The objectives for the WEMP are linked to the Adaptive Management Plan (De
Beers 2013b) for monitoring caribou and other wildlife. As discussed by the
Wek’èezhìi Land and Water Board (WLWB 2010), some management actions
may not be identified initially, but will likely be determined in response to the
outcome of monitoring programs. Therefore, adaptive management can be
considered as the process of ‘learning by doing’.
At the Gahcho Kué Technical Sessions (May 22 to 24, 2012) hosted by MVEIRB,
De Beers committed to developing a WEMP for the Mine in collaboration with
governments and communities. De Beers hosted a series of meetings in 2012,
which was followed by a fall 2012 workshop. Through this process, a monitoring
framework was prepared that included a process for identifying valued
components and the approach to wildlife monitoring (Appendix A).
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ENGAGEMENT
De Beers is committed to involving communities and regulatory agencies in the
design and implementation of wildlife programs for the Mine. Engagement with
communities began during the very early stages of the Project and will continue
through construction, operations, and closure. Involving communities in wildlife
mitigation and monitoring allows community members to judge for themselves
how well De Beers is reducing effects to wildlife and to identify further mitigation.
They also assist De Beers in ensuring that the mitigation and monitoring activities
are acceptable to communities and will provide the type of information required to
understand and minimize Mine effects.
The development of this document included extensive engagement by De Beers.
Documented in Wildlife Monitoring Plan (the precursor to the WEMP and the
WWHPP, De Beers 2012b), De Beers engaged both technical experts and
community members in the development and review of the proposed wildlife
monitoring. The first Wildlife Monitoring Plan Working Group meeting was held
on 7 August 2012, to discuss caribou monitoring. This was followed by a second
meeting regarding carnivores and birds on 5 September 2012, and a third
meeting on 18 September 2012 where community representatives as well as
technical experts were invited to discuss all aspects of the proposed wildlife
monitoring, and means of integrating communities to the monitoring.
Recommendations for including local knowledge and TK in wildlife mitigation and
monitoring during these meetings included:


incorporating input from communities to reflect their priorities in the
WEMP;



providing opportunities for community members to participate in
monitoring;



involving community representatives in adaptive management;



providing opportunities for ongoing visits to the Mine by community
representatives;



providing annual updates to communities as the Mine progresses;



employing a senior level TK position at De Beers;



providing a cabin at Kirk Lake for community-based monitoring and TK
cultural events;



initiating a survey by community-based monitors if caribou are present
near the Mine winter access road while the winter road is active; and



using public education materials and signage on conservation and
hunting from the Mine winter access road.
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The De Beers Community Engagement Plan and Implementation Update (De
Beers 2013c) provides a detailed account of De Beers’ most recent community
engagement activities. A frequent interest among these communities is that
roads are constructed with consideration for caribou and other wildlife.
Communities also expressed their desire that the Mine site be returned to its
natural state following closure.

1.5.1

Ni Hadi Yati
De Beers has worked collaboratively with several aboriginal parties to develop a
forum for future involvement in the Mine. This forum, called Ni Hadi Yati, was
originally proposed by De Beers, Deninu Kue First Nations, Åutsel K’e Dene First
Nation, Yellowknives Dene First Nation and the Tłı̨ chǫ Government in December
2012 (De Beers 2013c). Since that time the NWT Metis Nation and the North
Slave Metis Association have joined the discussions and expressed interest in
becoming participating members. The purpose of Ni Hadi Yati is to provide a
meaningful way for Aboriginal Parties to participate in the ongoing development
and review of monitoring and management plans, review data generated from
those plans and to allow for TK to be incorporated. Ni Hadi Yati creates an
opportunity to build on collaborative relationships, increase efficiency in
regulatory processes and provide more opportunity for TK monitoring as well as
a mechanism to inform monitoring and management plans, including the data
generated from those plans. To date, there have been a number of Ni Hadi Yati
negotiation sessions resulting in a draft Agreement that is currently being ratified
by the six Aboriginal Parties and De Beers.
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WILDLIFE MITIGATION
Mitigation refers to policies and procedures implemented to control, reduce,
eliminate or avoid adverse environmental impacts (WLWB 2010). Mitigation may
include actions (such as deterring wildlife from hazardous areas), prevention
(such as continually monitoring and managing food waste), or environmental
design features that are incorporated into the Mine (such as skirting buildings). In
the context of wildlife monitoring, the goals of mitigation include keeping people
safe, keeping wildlife safe, and limiting Mine-related effects to wildlife and the
environment. Examples of mitigation proposed at the Mine include:


limiting the area of the mine footprint;



progressively reclaiming disturbed areas where practical;



reducing noise, dust and odours from the mine;



containing hazardous chemicals; and



communicating the presence of wildlife near the site.

Mine mitigation is described in detail in the WWHPP (De Beers 2014). The
mitigation is consistent with current practices at other similar operating mines in
the region, including Snap Lake, Ekati and Diavik (De Beers 2007; BHPB 2010;
DDMI 2010).
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Valued components (VCs) represent physical, biological, cultural, social and
economic properties of the environment that are considered to be important by
society. The process and rational for choosing the VCs that are used in the
WEMP is further explained in Appendix A. The VCs that will be incorporated for
monitoring in this WEMP are summarized below (Table 3-1).
Table 3-1

Valued Components for the Wildlife Effects Monitoring Program

Valued Component
Barren-ground caribou
Grizzly Bear
Wolverine
Raptors
Upland Migratory Birds

Rationale
Barren-ground caribou are seasonal migrants to the area, are an important component of
the culture and economy of the NWT, and De Beers is contributing to the Barren-ground
Caribou Management Strategy.
Grizzly bears are a species of concern, and a regional monitoring program is being
undertaken.
Wolverine are a species of concern, and a regional monitoring program is being
undertaken.
Peregrine falcon and short-eared owl are species of concern. Peregrine falcons are known
to nest on cliffs in the Mine regional study area, and De Beers intends to contribute to
regional monitoring.
Common nighthawk, olive-sided flycatcher and rusty blackbird are species of concern, and
De Beers intends to contribute to PRISM.

NWT = Northwest Territories; PRISM = Protocol for Regional and International Shorebird Monitoring.

Incidental observations of other wildlife species during monitoring, such as
muskox, moose, and wolf, will also be recorded. Following the principles of
adaptive management, the VCs and monitoring objectives may be periodically
reviewed by government, communities, and regulatory agencies, and changed as
necessary.

3.2

SPATIAL AND TEMPORAL SCALES
The EIS used a range of applicable spatial and temporal scales to assess the
effects from the Mine (and other developments) on the various VCs considered in
the EIS (De Beers 2010). Effects are related to the changes in both the
magnitude of the stressor from the Mine and the response by wildlife, which can
be related to a particular phase of the Mine (construction, operation, and
closure), and the current phase of the population cycle (increasing, decreasing,
and stable).
For example, the effect from direct loss of habitat from the Mine on caribou and
other wildlife is likely strongest during construction and is mostly limited to the
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Mine footprint, which influences individuals. Alternately, the spatial scale of
indirect changes to habitat extends further from the Mine footprint and can affect
several groups of individuals causing a change in local distribution (a zone of
influence).
Because several of the wildlife VCs have large seasonal and annual ranges,
providing data that can be used to analyze and manage cumulative effects
should also be considered (collaboratively with government and other land users)
in the design of monitoring studies. Subsequently, studies are proposed within
the following spatial boundaries:


the annual range of the Bathurst Caribou Herd (Figure 3-1);



the regional study area (RSA) for the Mine, including the winter access
road (Figure 3-2); and



the local study area (LSA) for the Mine (Figure 3-2).

The wildlife LSA (about 200 square kilometres [km2]) was selected to assess the
immediate direct and indirect effects of the Mine on individual animals and
habitat. The wildlife RSA (approximately 5,600 km2, or 75 km by 75 km) was
used to assess Mine-specific and cumulative effects on upland migratory birds
and raptor populations. The RSA was also selected to capture the maximum
extent of effects beyond the LSA, which can influence groups of individuals from
populations with large seasonal and annual ranges (e.g., caribou, grizzly bear,
and wolverine). The annual range of the Bathurst herd incorporates both the LSA
and the RSA.
Temporal scales for monitoring consider the three phases of the Mine, which
include construction (2 years), operations (11 years), and closure (12+ years).
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SPECIES OF CONCERN
The intent of the Species at Risk Act, and the Species at Risk (NWT) Act is to
protect species at risk from becoming extirpated or extinct. While the former was
enacted by the Government of Canada, the latter was enacted by the GNWT and
applies only to wild animals and plants managed by the GNWT (GNWT 2010).
For the purposes of this WEMP, species may be considered of concern as a
result of either their national or territorial status. As the Species At Risk (NWT)
Act is implemented, the NWT Species at Risk Committee will make further
assessments, and the Conference of Management Authorities will prepare the
List of Species At Risk, providing legal protection for these species (NWT SAR
2014), and possibly leading to changes in the species at risk considered for the
Mine.
There are six wildlife species of concern with ranges that are known to overlap or
likely overlap with the Mine (Table 3-2). In the case of migratory birds, only those
birds that breed or winter near the Mine were included; other species that may
migrate through the area were not included.
Best practices for species of concern near developments include considering
species that may not yet have formal protection (i.e., are listed under the Species
at Risk (NWT) Act or the federal Species at Risk Act). Typically, a developer
must assess the impact, propose mitigation to reduce the impacts, and monitor
the efficacy of the mitigation. Each of the potential species of concern will be
monitored either through the WEMP or the WWHPP (Table 3-2). The WWHPP
describes mitigation to reduce direct impacts, and includes an annual adaptive
management audit to assess the efficacy of mitigation.
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Species of Concern in Relation to the Wildlife Effects Monitoring Program and Wildlife and Wildlife Habitat
Protection Plan
Species at
Risk (NWT)
Act

COSEWIC
Assessment

Federal
Species at Risk
Act

Potential Mine Impacts

WEMP

WWHPP

Grizzly Bear
(western
population)

no status

special
concern

under
consideration

 may be attracted to developments if food
is available
 sensitive to disturbance particularly
when accompanied by young or during
denning
 long generation time means one
individual may be affected by
disturbance seasonally over multiple
years, resulting in potential regional
population effects

hair-snagging surveys

habitat loss; and
surveillance monitoring

Wolverine
(western
population)

no status

special
concern

no status

 may be attracted to developments if food
or shelter are available

hair-snagging surveys

habitat loss; and
surveillance monitoring

Horned Grebe
(western
population)

no status

special
concern

under
consideration

 water birds that use mine-altered waters
may be harmed
 loss of shoreline habitat for breeding
 staging habitat in Kennady Lake may be
affected

PRISM

habitat loss; and
surveillance monitoring
(particularly for use of
water management
ponds)

Peregrine Falcon
(anatum-tundrius
complex)

no status

special
concern

Schedule 1

 peregrines have been known to nest on
mine infrastructure and in open pits,
where they may be at risk of harm or
may cause delays to operations

monitoring nest
occupancy and
productivity in the
regional study area

habitat loss; and
surveillance monitoring
(particularly for nesting
activity)

Rusty Blackbird

no status

special
concern

special concern

 may nest on Mine infrastructure
 experiencing population declines as a
result of changing environmental
conditions on breeding and
overwintering habitats

PRISM

habitat loss; and
surveillance monitoring
(particularly for nesting
activity)

Short-eared Owl

no status

special
concern

Schedule 1

 may be affected by habitat loss
 sensitive to noise and disturbance and
human activity during nesting

PRISM

habitat loss; and
surveillance monitoring
(particularly for nesting
activity)

Source: NWT SAR (2014).
COSEWIC = Committee on the Status of Endangered Wildlife in Canada; NWT = Northwest Territories; WWHPP = Wildlife and Wildlife Habitat Plan; WEMP = Wildlife
Effects Monitoring Program; PRISM = Program for Regional and International Shorebird Monitoring.
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CARIBOU
The Bathurst caribou herd moves through the Mine RSA during the northern
migration to the calving grounds near Bathurst Inlet, and during the post-calving
migration to the wintering grounds south of the treeline (De Beers 2010).
Bathurst caribou may also be present in winter and baseline studies indicate that
Beverly/Ahiak caribou may also be present in winter. De Beers is actively
supporting GNWT with financial contributions used to support caribou harvest
modelling and collar analysis, and the Bathurst range management planning
process to further understand caribou movements and distribution.
Objectives of caribou monitoring for the Mine include:


to determine if caribou behaviour changes with distance from the mine;



to determine what the zone of influence is and whether it changes in
relation to mine activity; and



to determine if caribou abundance and distribution changes in the study
area over time.

Following the Review Board public hearings for the Mine in December 2012,
ENR convened a series of workshops in February and March 2013 that focused
on monitoring and cumulative effects assessment approaches for barren-ground
caribou. Participants included representatives from industry, Environment and
Natural Resources, co-management boards, land and water boards, monitoring
agencies, Aboriginal governments, and communities. Participants discussed
topics including a research strategy, common monitoring protocols, modeling
tools, the need for a “state of knowledge” report, and the need for guidance
regarding when it is suitable and useful to undertake aerial surveys. De Beers
and ENR agreed that the regional caribou monitoring plans for the Mine would be
informed by the outcome of the workshops, lessons learned, and subsequent
path forward on cumulative effects assessment and management to be
advanced by ENR in 2014. As a result, the caribou section of the WEMP will be
subject to on-going collaborative discussion regarding how to structure industryscale monitoring in a manner that informs ENR’s cumulative effects initiatives
and aboriginal concerns.
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Caribou Effects Pathways
Effects pathways were used in the EIS to identify and assess all relevant Mineenvironment interactions and related effects on caribou populations (De Beers
2010). The effects pathways were developed from the Project technical and
community scoping sessions in the spring of 2006 (i.e., Report of Environmental
Assessment [MVEIRB 2006]), and during meetings to discuss caribou monitoring
(De Beers 2012d). Thus, the pathways integrate the concerns of communities,
government, and other people interested in the Mine. Pathways were also
developed from the Terms of Reference (Gahcho Kué Panel 2007) and
knowledge from operating diamond mines (Appendix A).
The specific effects pathway assessed, and the assumptions, predictions and
magnitude of effects from the EIS (De Beers 2010) are listed in Appendix B,
Table B-1. The pathways are then linked to the monitoring components (caribou,
habitat, people) and applicable monitoring associated with each pathway (within
the WEMP, WWHPP and other environmental monitoring programs). There may
be one or more objectives (and studies) related to each general pathway.
Caribou monitoring includes the following:


direct mine-related mortality;



caribou health;



habitat loss and alteration;



access;



change in distribution;



change in behaviour; and



change in survival and reproduction.

Data gathered through the monitoring programs will help to test key effects
predictions, assumptions, and mitigation for each pathway (Appendix B,
Table B-1). Each of these general pathways is discussed below.

3.4.2

Direct Mine-Related Mortality
The incidence of direct mine-related mortality at diamond mines has been
extremely low. Marshall (2009) reported that only two NWT diamond minerelated caribou mortalities have occurred since 1996. Although, there have been
instances where caribou have died near mines, only rarely has the cause of
death been attributed to mining activity. At the Diamond Mine Wildlife Monitoring
Workshop (Marshall 2009), participants did not provide any substantive
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comments with respect to mine-related caribou mortalities, or suggestions for
improvements. Mitigation appears to have been successful at avoiding impacts.
In 2014, two caribou died after running at a parked vehicle on the Mine winter
access road. As direct mortality of caribou would occur within the Mine footprint,
it is monitored through the WWHPP (De Beers 2014).

3.4.3

Caribou Health
The monitoring theme for caribou health includes pathways related to physical
and chemical hazards from the Mine (e.g., exposure to hazardous substances),
and some effects from changes in soil and vegetation chemistry due to dust
deposition. Potential risks to caribou health will be monitored through studies
designed to measure changes in water, soil, and vegetation chemistry. These
studies would include the Vegetation and Soils Monitoring Program, Surveillance
Network Program, and Aquatic Effects Monitoring Program (see also Appendix
B, Table B-1).
The ecological risk assessment for the Mine demonstrated that health risks to
caribou spending time around the mine are negligible. Subsequently the concern
for caribou is largely related to cumulative health effects. Therefore, the data
from the monitoring programs listed above could be provided to government and
used at their discretion to complete a screening level ecological risk assessment
to determine cumulative potential health risks to caribou. Monitoring would be
carried out through all phases of the Mine.

3.4.4

Habitat Loss and Alteration
The loss and alteration of caribou habitat will occur from several components of
the Mine infrastructure including local dust deposition and noise. These changes
in habitat can influence the local abundance and distribution of caribou and other
wildlife. The monitoring objective involves determining the loss and alteration of
habitats on the landscape (including vegetated and non-vegetated areas) due to
the physical Mine footprint. Although caribou often use frozen lakes in winter and
during the spring migration, monitoring will focus on habitat use during the
summer and fall seasons when caribou are travelling and foraging in the area. As
habitat loss occurs within the Mine footprint, it is monitored as a component of
the WWHPP (De Beers 2014).
Habitat alteration, resulting from factors such as dust deposition on vegetation,
will be monitored through the Vegetation and Soil Monitoring Program and the Air
Quality Emissions Monitoring and Management Plan (De Beers 2013d,e). The
programs use a gradient sampling design to test for changes in soil and
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vegetation measures as a function of distance from the Mine. Dustfall monitoring
will occur throughout the growing season (May to September). Collectors will be
set up at nine set distances up to 20 km from the Mine and will be checked at
least every 30 days. In addition to the dustfall collectors, soil and vegetation
samples may be collected analyzed for metals depending on the magnitude of
dustfall concentrations.
Changes in noise levels also have the potential to affect people and wildlife in the
environment. Activities at the Mine site during construction and operation, as well
as ancillary activities such as air and winter road traffic will be monitored. Noise
from the Mine was modelled for operation years one, five and eight (De Beers
2010). It is anticipated that cumulative noise will be assessed during these years
both within the Mine area and at a designated location 1.5 km from the Mine.
This schedule may be adjusted to align with other regional monitoring efforts or
to accommodate changes in mining activities.

3.4.5

Access
The monitoring theme for access is intended to address concerns regarding
increasing caribou harvest as a result of the Mine winter access road. The
objective of the proposed monitoring is to determine the amount and type of
public use of the Mine winter access road. Although this road is not a new feature
to the landscape, it will come into regular and more intensive use during the
construction and operation of the Mine. Monitoring of access and evidence of
caribou and other wildlife harvest will include the entire length of the 120 km
road. Monitoring will be undertaken in each year that the Mine winter access road
is in operation, as a component of the WWHPP (De Beers 2014).

3.4.6

Change in Caribou Distribution
Changes to caribou distribution from alterations in movement are anticipated to
occur as caribou respond to habitat loss and sensory disturbance. The
monitoring objective is to determine if the zone of influence (ZOI) changes in
relation to mine activity (i.e., there is a change in the spatial extent of the ZOI
through time). The objective is based on recommendations during the Diamond
Mine Monitoring Technical Workshop in September 2010 (Handley 2010). It was
assumed in the EIS for habitat modelling purposes that the ZOI at the Mine will
be similar (i.e., 15 km) to that observed at the Ekati-Diavik diamond mine
complex (see Golder 2011; Boulanger et al. 2012). Under the current level of
development, these local changes in the distribution of animals around the Mine
and other previous, existing, and reasonably foreseeable developments were
predicted to have no significant effect on the abundance and movement of
caribou across their seasonal ranges (De Beers 2012a). Because the monitoring
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objective includes estimating the ZOI in relation to mine activity, monitoring
should be undertaken during the construction, operation, and closure of the Mine,
and is largely specific to caribou habitat.
Studies on the ZOI around the Mine are not likely to provide information helpful to
adaptively manage mining operations. However, monitoring caribou distribution
around the Mine would likely contribute information for future environmental
assessments and for the ongoing assessment and management of cumulative
effects by government under different development scenarios. In other words,
estimating a ZOI for the Mine provides habitat information at the population level
if government develops the necessary modelling tools to use the information. As
suggested during the Diamond Mine Wildlife Monitoring Workshop (Marshall
2009), the aerial surveys may not necessarily be undertaken annually if no new
information is being gathered (i.e., caribou are infrequently in the study area).
Because the predicted ZOI is considerably smaller than the RSA used for
baseline studies, a new study area is required to better allocate effort. The
monitoring study area considers both the geographic extent of indirect effects
from the Mine, and the trade-off between the size of the study area and the
ground coverage within the study area. In other words, a larger study area may
result in proportionately less ground coverage, which could generate ZOI
estimates with poor accuracy and precision.
While monitoring caribou distribution at existing diamond mines has included
aerial transect surveys and use of collared caribou data, questions continue to be
raised about the efficacy of these methods and the potential disturbance to
caribou and other wildlife from aerial surveys in particular. The result is a need to
carefully consider study methods measured against the added value of the data
collected. A review process has been initiated by ENR to determine if and when
aerial surveys should be attempted in a given year, and that this review will
consider the larger context including the cost of aerial surveys relative to other
priorities, the value of the data collected, and the paucity of data collected when
caribou populations are low (Andrea Patenaude, GNWT, personal
communication).

3.4.6.1

Methods
In the EIS, indirect decreases in habitat suitability for caribou around the Mine
and active mine sites were predicted to occur within 15 km of development. The
avoidance of caribou within this estimated ZOI was determined from studies
completed at the Ekati and Diavik diamond mines in the Lac de Gras area
(Golder 2011; Boulanger et al. 2012). This estimate is greater than that predicted
in the Diavik environmental assessment (i.e., 3 to 7 km [DDMI 1998], but less
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than earlier values of 16 to 50 km determined from satellite collar and aerial
survey data (Boulanger et al. 2004; Johnson et al. 2005; Golder 2008).
To be conservative in the EIS, a 15-km ZOI was applied to all active mine sites
and the Mine, independent of the size of the physical footprint and level of mining
activity at each development. The physical footprints of the Mine and the Snap
Lake Mine are about 3 to 5 times less than the Ekati and Diavik mines, and the
Snap Lake Mine uses underground mining techniques. Therefore, it is expected
that the ZOIs for the Mine and the Snap Lake Mine may be less than 15 km. For
example, similar studies on caribou and other wildlife have estimated avoidance
within 5 km of development (Weir et al. 2007; Vistnes and Nelleman 2008;
Benitez-Lopez et al. 2010; Polfus et al. 2011).
Boulanger et al. (2012) pooled aerial survey data to generate a ZOI estimate of
15 km for caribou around the Ekati-Diavik mine complex. Although the study
compared different phases of mine development (e.g., early Ekati operation,
Diavik construction/Ekati operation, and Diavik/Ekati operation), the analysis did
not investigate potential year-year interactions. The estimated ZOI also included
direct (physical) disturbance of habitat as the probability of caribou occurrence as
a function of distance to development was calculated using the centroid of the
mine complex, and not the edge of the mine footprint. Survey design
(i.e., transect spacing, study area size, and survey frequency) also statistically
influenced the ZOI estimates.
A study by Golder (2011), using two different statistical methods, estimated that
the ZOI for the Diavik mine varied annually and ranged from 14 to 40 km. There
could be several reasons for the large range in ZOI such as:


annual changes in the number of caribou moving through the study
area, which may be related to changes in population size;



annual changes in the timing, rate, and frequency of movement of
caribou through the study area and the timing and frequency of surveys
to capture associated distribution of animals; and



changes in the study design (i.e., sampling area and transect spacing).

In some years no ZOI could be detected, and in other years there appeared to be
a zone of attraction for caribou groups with calves. Importantly, the influence of
the Diavik mine and Lac de Gras could not be statistically separated in 6 of
12 years of the study.
The results from these earlier and more recent studies exemplify the need for
careful evaluation of the design of aerial surveys for estimating the ZOI around
development. For example, Gunn (2011) suggested that the aerial survey design
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for the Snap Lake Mine (which currently uses 8-km spacing between transects)
should be re-considered in light of the more recent ZOI estimates and decrease
in abundance of caribou. Subsequently, De Beers understands that the existing
transect spacing for the Snap Lake Mine could be modified in accordance with
this protocol, which is already included in the Gahcho Kué Mine WEMP to better
detect a ZOI of 15 km or less.
Similar to the Snap Lake Mine, the current RSA and aerial survey design for the
Gahcho Kué Mine were developed to capture the large-scale seasonal
distribution of caribou in the Kennady Lake area. Since 2004, eleven transects
have been flown in a north-south direction and spaced 8 km apart. Each transect
is about 70 km long and caribou observed within 600 m of either side of the
helicopter are recorded for analysis (which is equivalent to regional survey
methods at other mines). Survey coverage is estimated at 15% of the RSA. Data
collected before and during construction and operation of the Mine would be
used to estimate the ZOI, which based on earlier studies, was predicted to occur
within 16 to 40 km of the Mine footprint. The distribution of sampling units along
the gradient of distance from the proposed mine footprint indicates that this
survey (study) design is appropriate for estimating a ZOI between 16 and 40 km
(Figure 3-3). Here, a sampling unit is defined as a 1 km segment of transect,
which is the standard method used to calculate the probability of occurrence of
caribou in relation to distance from development and other covariates
(e.g., habitat and year).
However, there would be a low likelihood of detecting a ZOI of less than or equal
to 15 km using the existing study design of 8-km spacing between transects.
There are less than 20 sampling units for each distance category of 6 to 12 km
from the Mine, and only 16 sampling units within 5 km of the Mine. Therefore, the
aerial survey design was modified to focus sampling effort closer to the proposed
mine footprint.
The proposed design includes 70 km-long transects oriented in a north-south
direction and spaced at 3 km, 7 km, 13 km, and 19 km from either side of a
centrally located transect that intersects the Mine footprint (total number of
transects is nine). The survey will cover 13.5% of the RSA, and includes
sampling units that range from 0 to 38 km from the proposed mine footprint.
Importantly, the number of sampling units within 15 km of the Mine has increased
from 119 for the existing survey design to 208 for the modified study design, and
60% of the sampling units are less than 21 km from the edge of the Mine
footprint. The number of sampling units within 5 km of the proposed mine
footprint has more than doubled using the modified survey design (increased
from 16 to 46). By increasing survey effort closer to the footprint, the proposed
design improves the ability to detect a ZOI at shorter distances and increase
accuracy and precision.
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Frequency and Duration
Baseline studies indicate that the most common seasons for caribou to
encounter the Mine are during the summer dispersal and fall migrations,
extending from early July to late October. Subsequently, the summer and fall
migration seasons will be the focal period for monitoring caribou distribution
relative to the Mine. The need for undertaking caribou aerial surveys will be
initiated using a weight-of-evidence approach, considering the presence of
collared caribou near the Mine, observations of caribou at the Mine site, and any
observations of caribou made by aircraft in the area. Currently other operators in
the region have suspended aerial surveys due to low numbers of caribou and
ENR have convened a working group to determine when aerial surveys will
resume (Andrea Patenaude, GNWT, personal communication).

3.4.7

Change in Caribou Behaviour
Studies at Ekati and Diavik have observed that in some cases there are minor
behavioural changes in caribou near the mines, which is likely to have a
negligible effect on the energy budget of caribou (BHPB 2010; Golder 2011).
These changes were detected with broadly defined behaviours by grouping
observations into feeding/resting and moving categories, and for caribou groups
divided into those with calves and without calves. However, the ENR has
cautioned that it is difficult to separate the effects associated with the mines from
natural factors that affect caribou behaviour such as weather and insect
harassment (Marshall 2009; Witter et al. 2012). There have also been consistent
difficulties in collecting sufficient data for analysis, because behavioural studies
can only be undertaken when there are large numbers of caribou present in the
study area and when environmental monitors are available to respond
immediately (Marshall 2009; BHPB 2011). Due to the variability introduced by
natural factors, a large amount of data is required before conclusions can be
made. In a number of years, there have been too few caribou in the study area
(or for too short a duration) for sufficient data to be collected.
The objective for monitoring changes in caribou behaviour is based on
recommendations from the Diamond Mine Wildlife Monitoring Workshop
(Marshall 2009). The data collected could be provided to ENR to further develop
caribou behaviour and energetic models. As noted for monitoring changes in
caribou distribution (Section 3.3.6), monitoring caribou behaviour around the
Mine could contribute to future environmental assessments and the assessment
and management of cumulative effects by government under different
development scenarios. Caribou behavioural monitoring from the Mine winter
access road will be monitored through the WWHPP (De Beers 2014).
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Methods
Scanning observations from the ground (Curatolo and Murphy 1986) will be used
to record the behaviour of caribou groups within the study area. Observations will
be completed primarily during the post-calving migration (depending on the
number of caribou in the study area). For each group of caribou, the location,
group age and gender composition, and habitat will be recorded. Ground
observations will focus on determining the proportion of time caribou spend
bedded, feeding, standing, alert, walking, trotting and running. The behaviour of
caribou groups will be recorded at eight-minute intervals for a minimum of
40 minutes (for a minimum of four observations per group) (BHPB 2004).

3.4.7.2

Frequency and Duration
Large numbers of observations are required to detect differences in caribou
behaviour, which is strongly affected by environmental conditions, such as wind,
temperature, and insect abundance (BHPB 2004; Witter et al. 2012). Therefore,
behavioural monitoring will be undertaken in each year when there are a
minimum of 60 groups of caribou within 20 km of the Mine. This threshold is
suggested to meet the requirements for sufficient caribou groups to be present
within the area around the Mine where caribou behaviour may be affected. The
goal will be to obtain as many observations annually as required to statistically
analyze the data at various distances from the Mine footprint. Monitoring is
anticipated to continue from construction through closure.

3.4.8

Change in Caribou Survival and Reproduction
Measurable changes to caribou survival and reproduction are not predicted to
result from the Mine. The pathways investigated represent changes that operate
at a population level, and result from the cumulative effects of numerous
developments and natural factors rather than from the Mine alone. Caribou
survival and reproduction are influenced by natural factors throughout their
range, such as insect harassment and range conditions affected by climate and
herd density, making it difficult to separate Mine-related effects from natural
factors. For example, a population viability analysis was completed in the EIS
(De Beers 2010). The results of the analyses showed that disturbance to caribou
habitat and energetics from the Mine had a statistically non-measurable effect on
the population. Increases in insect harassment and harvest rate had a much
stronger effect on the population relative to the incremental and cumulative
effects from the Mine and other developments. Therefore, monitoring effects to
caribou survival and reproduction are most meaningful at the population scale
and requires collaboration among government, communities, and industry.
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Concerns have been raised regarding possible cumulative effects of harvesting,
development, and climate change to caribou (ENR 2011). De Beers recognizes
that they are one of the many land users on the Bathurst caribou annual range.
De Beers has contributed to population level monitoring of the Bathurst caribou
herd, the strategy of which is outlined in the Barren-ground Caribou Management
Strategy (ENR 2011). Additional monitoring contributions by De Beers towards
the Caribou Management Strategy include the following activities.

3.5



Support for collaborative studies on wolves in the Bathurst caribou
range to investigate wolf abundance and predation, which is an area of
importance for communities during the decline of the Bathurst caribou
herd. De Beers provided funding support for this GNWT initiative in
2012 and 2013.



Support of global positioning system (GPS) collar deployment, which
could also provide information to assess habitat use in the RSA.
Increased interest and recognition of the need for more collars was
identified by communities at the WEMP workshop.



Participation in the development of a public education program
regarding responsible use of the winter roads with input from TK.



Support of meetings, workshops, or other studies indicated in the
Barren-ground caribou management strategy for the NWT (ENR 2011).
De Beers funded the first meeting of the Bathurst Range Plan in 2013.



Monitoring of factors that are linked to caribou energetics such as snow
melt, and weather.

GRIZZLY BEAR
The combination of natural environmental factors and cumulative human-related
activities influence the abundance and distribution of grizzly bears. If grizzly
bears have a similar sensitivity to human disturbance as other bear populations
(described in McLellan 1990), they may tend to avoid the developments
(Johnson et al. 2005). Alternately, grizzly bears could be attracted to human
activity and the odours associated with developments in remote areas, which can
lead to dangerous interactions between humans and bears. The western
population of grizzly bear is considered a species of concern for the purposes of
the WEMP (Section 3.3, Table 3-2) and is scheduled for assessment by the
Northwest Territories Species at Risk Committee in December 2015 (NWT SARC
2014). Direct habitat loss and alteration, mitigation, and grizzly bear interactions
and mortalities at the Mine will be monitored through the WWHPP (De Beers
2014).
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Based on the effects assessment (De Beers 2010), it is predicted that minerelated impacts to grizzly bears populations will be negligible. As described in the
EIS, the history at four operating diamond mines in the NWT indicates that grizzly
bears may interact with the Mine site, but that direct mine-related mortality has
been low (0.074 mortalities per mine per year; De Beers 2010). However, other
mine-related effects have proven to be more difficult to assess. Past grizzly bear
monitoring designs and data have been inadequate to evaluate indirect effects
on abundance and distribution (e.g., potential ZOI) (Marshall 2009; Handley
2010), primarily due to low numbers of bears with large home ranges relative to
Mine-specific study areas. Therefore, previous objectives for monitoring grizzly
bear were revised to a single objective at the 2010 Diamond Mine Wildlife
Monitoring Workshop (Handley 2010):


To provide estimates of grizzly bear abundance and distribution in the
study area over time.

A regional-scale hair-snagging approach based on collaboration among
De Beers, BHP Billiton, Rio Tinto Canada Inc. and ENR is underway to meet this
objective and to assess potential cumulative effects (Rescan 2012). The results
of the program may also be informative to federal and territorial species at risk
assessments.

3.5.1

Methods
The abundance and distribution of grizzly bears is monitored in collaboration with
the University of Calgary using hair snagging methods to collect deoxyribonucleic
acid (DNA) data on individual bears (Figure 3-4). The regional program covers
approximately 30,500 km2 around the Ekati, Diavik, and Snap Lake mines and
the Mine. The southern area (14,500 km2) is surveyed by De Beers for the Mine
and Snap Lake Mine, which are close to the treeline (Figure 3-4).
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Hair samples from bears are collected using a wooden tripod with a fixed base
and the legs wrapped in barbed wire is recommended to collect grizzly bear hair.
The tripods are typically constructed of 2 x 4 wood, with a triangular base. Each
post leg is approximately 5’ long, constructed of 2 x 4. A non-reward lure that
provides little nutritional value (such as cured cow blood, fish oil, castor oil,
commercial bear bait and sweet scented oils) is placed in the centre to attract
bears and used to avoid habituation by animals associated with baits. The
distribution of stations uses a 12 km x 12 km grid-cell pattern with one station per
cell. Hair snagging stations are checked up to six times, approximately every 10
to 14 days from June/July to September. Samples left longer than 14 days may
be susceptible to DNA degradation. All checks are undertaken by helicopter.
Hair collected on the station is archived for later DNA analysis. Hair is collected
systematically from each station, where the location of the hair on the station is
recorded (i.e., which leg of the station and which part of the leg). Hair samples on
consecutive barbs are considered to be a single cluster originating from a single
encounter with a single bear. Samples are screened to identify high-quality
samples (i.e., samples with large numbers of complete hair follicles) prior to
laboratory analysis. DNA analysis includes screening for species, gender, and
unique genotype. Analysis is undertaken by Wildlife Genetics International
(Nelson, BC), using established microsatellite techniques. Wildlife Genetics
International also screens results with existing records to determine if an
individual has already been sampled elsewhere.
Hair samples from black bears will also be collected using this method.
Depending on how many black bear samples are collected, they may either be
archived, or also sent for DNA testing.

3.5.2

Frequency and Duration
The grizzly bear hair snagging program began in late June 2013 and
continued until mid-August of the same year. The schedule will remain the
same in 2014. The long-term monitoring frequency will depend on:


the ability of the data to meet the objective;



the amount of change that has been observed;



the contribution to adaptive management;



input from communities and ENR; and



the contribution to the understanding of regional cumulative effects.
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Analysis
The grizzly bear hair-snagging can provide an estimate of density and, over
longer periods, survival rates, dispersal rates and population trends for
management of the species in the North Slave Region of the NWT. The study will
also contribute towards an existing database of grizzly bear DNA ‘fingerprints’.
This will allow other fingerprinted grizzly bear to be related back to this study
population.

3.6

WOLVERINE
Wolverines may be attracted to developments in search of food or shelter, which
may lead to an increased risk of mortality from vehicle collisions or human
interaction. Since 1996 there have been 11 wolverine mortalities at existing and
previous mine sites in the region for an annual mine-related mortality rate of
0.204 wolverines per mine per year (De Beers 2010). However, the number of
such incidents has decreased notably, as waste management practices have
improved. Since 2006, three mine-related wolverine mortalities have occurred for
a rate of 0.167 wolverine per mine per year.
The western population of wolverine is considered a species of concern for the
WEMP (Section 3.3, Table 3-2) and is scheduled for assessment by the NWT
SARC in December 2014 (NWT SARC 2014). Direct habitat loss and alteration,
mitigation, and wolverine interactions and mortalities at the Mine will be
monitored through the WWHPP (De Beers 2014). Hair snagging studies were
undertaken in 2004 and 2005 to determine the abundance of wolverine in the
Kennady Lake region. In addition, snow tracking was completed in 2011 and
2012 to collect baseline data for assessing potential mine-related effects on the
relative activity and distribution of wolverines.
Currently, there are three existing wolverine hair-snagging studies in the Lac de
Gras area. Wolverine hair-snagging studies are completed at the Ekati and
Diavik diamond mines and at ENR’s Daring Lake research camp located near
these developments, on a cycle of once every three years. Monitoring done by
De Beers at Snap Lake and Gahcho Kué complement these other studies by
providing information from a different area. De Beers will contribute to regional
information on the density, vital rates, and population trends of barren-ground
wolverines in the NWT. The information obtained may also be useful to federal
and territorial species at risk assessments. As shown in the EIS, impacts to local
wolverine populations have largely been mitigated through improvements to limit
access to shelter and through waste management practices. Through
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collaboration with ENR, the objective for the wolverine hair-snagging program is
to:


3.6.1

Provide estimates of wolverine abundance and distribution in the study
area over time (Handley 2010; ENR 2013).

Methods
The hair snagging approach is the primary means of monitoring wolverine and
will follow methods described in Mulders et al. (2007) and Boulanger and
Mulders (2008). Hair-snagging posts are distributed in a grid cell area of 25 km2
(120 posts in a 5 km by 5 km grid, Figure 3-5). Posts distributed at this density
and spatial scale balance the needs of relatively high recapture rates for precise
estimates of density and demographic parameters, while reducing the
operational costs of the study.
Posts are deployed in early to mid-April, and retrieved in late April to early May.
As described in Mulders et al. (2007), each hair-snagging post is manufactured
from a 1.5 metre (m), 4 inch (“) by 4 “ vertical spruce wood post, wrapped with
double-stranded barbed wire. Each post is topped with two commercial scent
lures, and a bait of bison meat is firmly attached to the post. Posts are secured
vertically using wood base and dug into the snow.
Two sampling sessions are completed approximately 10 to 14 days apart. Post
deployment and checks are usually by snowmobile, but a helicopter may also be
used. During the check, all wolverine hair is removed from the post and stored in
a paper envelope. Scent lures are replaced and fresh bait added during the first
check. Following the second check, the posts are removed and stored until the
next sampling season.
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Hair collected on the station is archived for later DNA analysis. Hair is collected
systematically from each station, where the location of the hair on the station is
recorded (side, and height from ground in thirds). Hair samples on consecutive
barbs are considered to be a single cluster originating from a single encounter
with a single wolverine. Samples are screened to identify high-quality samples
(i.e., samples with large numbers of complete hair follicles) prior to laboratory
analysis. DNA analysis includes screening for species, gender, and unique
genotype. Analysis is undertaken by Wildlife Genetics International (Nelson, BC),
using established microsatellite techniques. Wildlife Genetics International also
screens results with existing records to determine if an individual has already
been sampled elsewhere.

3.6.2

Frequency and Duration
Consistent with the schedule of hair collection at other diamond mines, De Beers
has undertaken two consecutive years of sampling (2013 and 2014) to initiate the
program, and will sample every third year thereafter until the program concludes.
Each sampling period takes approximately one month.

3.6.3

Analysis
The wolverine hair-snagging program will gather the data necessary to estimate
wolverine density and, over longer periods, survival rates, dispersal rates and
population trends. The study will contribute towards an existing database of
wolverine DNA ‘fingerprints’. This will allow other fingerprinted wolverine
(collected from harvested or relocated animals, mine-related mortalities and
wolverine identified in other hair-snagging studies) to be related back to the study
population. Data analysis will be coordinated with ENR, Ekati and Diavik to
provide comparability of results.

3.7

RAPTORS
Raptors are birds of prey such as falcons, eagles, hawks, and owls. Raptor
species observed nesting within the Mine RSA (Figure 3-6) include peregrine
falcon (likely the tundris subspecies), gyrfalcon, rough-legged hawk, and
short-eared owl. The nearest active raptor nest site identified in the EIS is 18 km
from the proposed mine site. The Mine is predicted to have no significant effect
on raptors (De Beers 2010).
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The peregrine falcon and the short-eared owl are classified as species of
concern (Section 3.3, Table 3-2). Peregrine falcon is scheduled for assessment
by the Northwest Territories Species at Risk Committee in December 2016, and
short-eared owl has not been scheduled for assessment through 2017 (NWT
SARC 2014). Raptor interactions and mortalities at the Mine will be monitored
through the WWHPP, as will incidents of raptor nesting activity on Mine
infrastructure (De Beers 2014).
Considering the distance of the Mine to the nearest known raptor nest, the Mine
is not anticipated to affect local raptor populations. Therefore the monitoring
objective is:


3.7.1

To contribute to regional raptor monitoring initiatives.

Methods
De Beers will contribute nest survey data to ENR for inclusion in the NWTNunavut raptor database. Nest sites will be surveyed by helicopter using
standard fly-by methods to identify occupying species, and to count eggs and
young. The presence of eggs and chicks will be noted, and the number of eggs
and chicks will be recorded, if possible. The timing and methods will be
developed in partnership with ENR and other operators in the region.
The survey area will not be limited to the Mine RSA, but will also include raptor
nests in the Snap Lake Mine RSA, and any known nests between these two
areas.

3.7.2

Frequency and Duration
The frequency of monitoring is currently set at once every five years (beginning
in 2015).

3.7.3

Analysis
Raptor nest monitoring data will be made available to ENR for regional
monitoring purposes.
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UPLAND BIRDS
Upland birds (including shorebirds and songbirds) are found in low densities in
the central Canadian Arctic. This group includes the species of concern rusty
blackbird and horned grebe (Table 3-2). Past monitoring at the Ekati Diamond
Mine found limited effects within 1 km on the upland bird community, and no
measurable effect on the reproductive success of Lapland longspurs (Male and
Nol 2005; Smith et al. 2005). Upland bird interactions and mortalities at the Mine
will be monitored through the WWHPP (De Beers 2014).
Monitoring for population trends during the operating life of the Mine would fill
existing information gaps in the N7 Bird Conservation Region. Therefore, the
objective of monitoring for upland birds will be:


To detect changes in regional bird populations over time.

Monitoring will adhere to standard techniques for surveying shorebirds consistent
with the Program for Regional and International Shorebird Monitoring (PRISM).
One such technique is Environment Canada’s rapid survey approach (CWS
2008). The rapid survey approach includes ground-based surveys of 12 ha plots
completed by two staff to record species encountered and habitat conditions
present. This type of survey provides 100% coverage of the sampled plot. The
location and number of plots to meet the monitoring objective will be determined
with input from Environment Canada.

3.9

GENERAL MONITORING
Although not a WEMP component or related to an impact prediction, the
following section suggests information that could be collected at the Mine to
either fill an information gap, or to provide supporting information for the
monitoring described in the WEMP.

3.9.1

Small Mammals
The periodic population cycles of small mammals strongly influences other
components of the arctic ecosystem such as the reproductive success of raptors
and fox. The nearest small mammal monitoring location to the Mine is at the
Daring Lake research facility, operated by ENR. De Beers will undertake
monitoring of small mammals (including lemmings and voles) to fill this
information gap. Methods will follow those outlined in Carrière (2009). All small
mammal samples collected will be provided to ENR.
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Environmental Indicators
To help describe the environment setting of the Mine some basic environmental
indicators or covariates will be recorded by environmental technicians on site.
This will include:

3.9.3



snow melt (date of 50% snow cover and 10% snow cover);



lake thaw (date of 50% ice cover and 10% ice cover on selected lakes);



lake freeze (date of first ice across selected lakes);



first snow (date of first snowfall that does not melt);



migratory bird arrival (date of first and second observation of common
and easily identified migratory birds, including raptor, waterfowl and
upland bird species); and



small mammal abundance indices, using standard methods developed
by ENR.

Mine Activity
To help explain possible changes in wildlife behaviour and distribution, covariates
contributing to overall Mine activity will be recorded. This will include, by month:


camp occupancy;



fuel consumption;



waste rock moved;



ore processed; and



domestic water consumption.
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ADAPTIVE MANAGEMENT
The Adaptive Management Plan (AMP) is intended to describe the process
through which the Mine will practice adaptive management (De Beers 2013b).
The AMP introduces a Monitoring Program Framework and an Adaptive
Management Response Framework, which defines how results from annual
environmental monitoring programs will contribute to the adaptive management
process. This report provides the structure and intention through which the
Adaptive Management Response Framework and the Monitoring Program
Framework will be enacted and connected to adaptively manage the Mine.
The present AMP has been developed in consideration of the recent Draft
Guidelines for Adaptive Management from the Wek’èezhìi Land and Water Board
(WLWB 2010), among other documents. The WLWB proposed the concept of a
Response Framework that may act as the backbone to adaptive management,
particularly as it relates to aquatic effects monitoring (WLWB 2010). The
Response Framework provides a structure to monitoring and management
outcomes such that management actions respond to changes in the environment
in a timely and appropriate manner to prevent significantly adverse effects from
occurring as a result of Mine activities. The present AMP is designed around the
WLWB Response Framework approach (WLWB 2010).
A key step for applying adaptive management to the WEMP and WWHPP is
defined in the MOU with the GNWT. One of the purposes of the MOU is to
‘establish a process between the GNWT and De Beers for the reporting on,
reviewing and revision of an agreed-upon WEMP and WWHPP using the
principle of adaptive management. Through the MOU, the GNWT will participate
in a Mine review forum, and provide recommendations to De Beers. De Beers
will then accept or reject these recommendations with reasons, and ensure that
all reports and correspondence is publically available and provided to Aboriginal
groups. Further, Ni Hadi Yati will provide a forum where Aboriginal groups may
identify their technical review needs, and access that expertise to allow a more
meaningful understanding on specific areas of interest, including the outcome of
environmental monitoring (Ni Hadi Yati 2012). Processes for applying adaptive
management to the mitigation applied at the Mine are described in the WWHPP.
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REPORTING
Due to the large degree of natural variation inherent in ecosystems, it is often
difficult to detect effects until a few years of data have been collected. Therefore,
a comprehensive analysis and discussion of all caribou data and other relevant
data from the monitoring program will be completed every five years. The
comprehensive report will provide a review of data collected, an assessment of
effects that are detected, an assessment of the effectiveness of mitigation, and
recommendations for future monitoring for the Adaptive Management Committee
to consider.
During the years that a comprehensive report is not prepared, De Beers will
report on the progress and implementation of the WEMP in an annual report. The
annual report will combine data pertaining to both the WEMP and WWHPP and
should be submitted to the Board for all interested parties to review. The report
will document activities for the previous calendar year.
If changes to wildlife are determined to be greater than the predictions in the EIS,
or if monitoring of the Mine operation identifies potential hazards to wildlife, then
the options available to De Beers include the following:


modify the monitoring effort to verify the observed trends;



implement new monitoring programs or special studies (i.e., studies that
occur outside the scope of the WEMP and have defined timeline to
further understand the effects); or



implement additional mitigation to reduce the effects.
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ACRONYMS AND GLOSSARY

7.1

ACRONYMS AND ABBREVIATIONS

AMP

Adaptive Management Plan

BHPB

BHP Billiton Canada Inc.

COSEWIC

Committee on the Status of Endangered Wildlife in Canada

CWS

Canadian Wildlife Service

DDMI

Diavik Diamond Mines Inc.
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DNA

deoxyribonucleic acid

e.g.

for example

EIR

Environmental Impact Review

EIS

Environmental Impact Statement

ENR

Government of the Northwest Territories, Department of Environment and Natural
Resources

GNWT

Government of the Northwest Territories

Golder

Golder Associates Ltd.

GPS

global positioning system

i.e.

that is

LSA

local study area

Mine

Gahcho Kué Mine

MOW

Memorandum of Understanding

MVEIRB

Mackenzie Valley Environmental Impact Review Board

MVLWB

Mackenzie Valley Land and Water Board

NWT

Northwest Territories

PK

processed kimberlite

PKC

processed kimberlite containment

PRISM

Protocol for Regional and International Shorebird Monitoring

Project

Gahcho Kué Project

RSA

regional study area

TK

Traditional Knowledge

VC

valued component

WEMP

Wildlife Effects Monitoring Program

WLWB

Wek’èezhìi Land and Water Board

WWHPP

Wildlife and Wildlife Habitat Protection Plan

ZOI

zone of influence
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GLOSSARY

Adaptive Management The exact definition of adaptive management varies among monitoring
components, but typically adheres to having four themes as follows (WLWB 2010):
1)
learning in order to reduce management uncertainties;
2)
using what is learned to change policy and practice;
3)
focusing on improving management; and
4)
doing the above in a formal, structured and systematic way.
Bedrock
The consolidated body of rock that underlies soil, sand, clay, gravel, or other
unconsolidated material.
Carnivore
An order of mammals that feed chiefly on flesh or other animal matter rather than
plants.
Dewatering
Removal of groundwater from surficial aquifers or deposits using wells or drainage
ditch systems.
Ecosystem
An integrated and stable association of living and non-living resources functioning
within a defined physical location. A community of organisms and its environment
functioning as an ecological unit. For the purposes of assessment, the ecosystem
must be defined according to a particular unit and scale.
Effects Pathways
Interactions between the Mine and the environment. For example, the possible
effects of dust on vegetation are considered to be a pathway.
Effects Predictions
Predictions of the degree of environmental effect that may result from each effects
pathway. The degree of the effect considers magnitude (strength), duration (length
of time) and geographic extent (distance or area). Derived from the analysis and
assessment in the EIS.
Eskers
Long, narrow bodies of sand and gravel deposited by a subglacial stream running
between ice walls or in an ice tunnel, left behind after melting of the ice of a
retreating glacier.
Footprint
The proposed development area that directly affects the soil and vegetation
components of the landscape.
General Pathways
A term used to describe the broad categories of similar effects pathways
Habitat
The place or environment where a plant or animal naturally or normally lives or
occurs.
Headwater(s)
The source and upper reaches of a stream; also the upper reaches of a reservoir.
The water upstream from a structure or point on a stream. The small streams that
come together to form a river. Also may be thought of as any and all parts of a
river basin except the mainstem river and main tributaries.
Home range
The area within which an animal normally lives, and traverses as part of its annual
and seasonal travel patterns.
Leaching
The removal, by water, of soluble matter from any solid material lying on top of
bedrock (e.g., soil, alluvium or bedrock).
Local Study Area
Defines the spatial extent directly or indirectly affected by the Mine.
(LSA)
Monitoring
A term used to broadly describe the aspect of the environment and population that
Components
may be impacted and monitored. Monitoring components used here included:

Habitat

Caribou and other wildlife VCs

People
Monitoring Themes
A term used to describe the broad categories of possible wildlife monitoring. The
monitoring themes used here included:

habitat loss and alteration;

access;

direct mine-related mortality;

caribou and other wildlife health;
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change in distribution;

change in behaviour; and

change in survival and reproduction.
A change to the environment that is difficult to notice or measure when compared
to natural changes
The material that remains after all economically and technically recoverable
diamonds have been removed from the kimberlite during processing.
Man-made impoundment structure required to contain processed kimberlite slurry.
Processed Kimberlite Containment includes enclosed dykes made with granite
rock and overburden materials, constructed to stringent geotechnical standards.
A carnivorous (meat-eating) bird; includes eagles, hawks, falcons and owls.
Represents the area of the maximum predicted spatial extent of effects from the
Mine.
Slow water movement in subsurface. Flow of water from constructed retaining
structures. A spot or zone, where water oozes from the ground, often forming the
source of a small spring.
The document issued by the Mackenzie Valley Review Board Gahcho Kué Panel,
which outlined the issues that De Beers must address in the environmental
assessment.
Knowledge and understanding of traditional resource and land use, harvesting and
special places.
A vast, mostly flat, treeless Arctic region of Europe, Asia, and North America in
which the subsoil is permanently frozen. The dominant vegetation is low-growing
stunted shrubs, mosses, lichens.
Valued components represent biophysical, economic, social, heritage and health
properties of the environment that are considered to be important by society.
A species, subspecies, variety or geographically or genetically distinct population
of animal, plant or other organism, other than a bacterium or virus that is wild by
nature and is native to Canada or has extended its range into Canada without
human intervention and has been present in Canada for at least 50 years.
In this report, wildlife usually refers to animals.
Defined as the area surrounding a development that changes the behaviour,
movement and distribution of wildlife.
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WILDLIFE MONITORING FRAMEWORK
Valued Component Selection Process
Valued components (VCs) represent physical, biological, cultural, social, and
economic properties of the environment that are considered to be important by
society. For the Environmental Impact Statement (EIS), VCs included caribou,
moose, muskox, grizzly bear, wolverine, wolf, upland migratory birds (songbirds,
shorebirds, and ptarmigan), waterbirds, and raptors. The VCs selected for
monitoring included the following considerations:


is the species present in sufficient numbers to collect meaningful
information;



are there existing monitoring initiatives that De Beers can contribute to;



is the monitoring important to residents, wildlife managers, and
regulators;



can the species be monitored effectively with practical and efficient
measurement endpoints;



are the measurement endpoints sensitive enough to detect Mine-related
effects; and



are there species of concern that should be monitored?

The initial selection of VCs, monitoring objectives, and measurement endpoints
for the WEMP also considered the following:


the Terms of Reference (Gahcho Kué Panel 2007);



analysis and assessment of effects pathways for the Mine, and
associated degree of uncertainty (De Beers 2010a);



level of confidence in proposed mitigation and environmental design
features for the Mine (De Beers 2010a);



wildlife monitoring completed at similar mines (e.g., Tahera 2005; De
Beers 2004, 2007; BHPB 2010; DDMI 2010); and



reports of the diamond mine monitoring workshops (Marshall 2009;
Handley 2010).

Going forward, the WEMP will also incorporate applicable elements of the
MVEIRB Panel’s decision.
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Developmental Approach to Wildlife Monitoring
The process of developing a WEMP is collaborative and requires input from
communities, government and other people interested in the Mine. The process
involves addressing the following three questions:
1)

Why do we monitor?

2)

What components should we monitor?

3)

How do we monitor the selected components?

The first question is related to the different types of monitoring that are typically
completed at a Mine such as:


testing effects predictions, which can be related to measuring the
response of the environment or population (i.e., monitoring component)
to Mine stressors, and/or testing the assumptions associated with the
predictions;



testing the effectiveness of environmental design features and mitigation
policies, practices, and procedures;



contributing to the assessment and management of regional cumulative
effects; and



meeting and fulfilling regulatory requirements.

The information collected through the different types of monitoring may be used
to guide mitigation at the Mine. The results from monitoring also can be used to
increase the confidence of impact predictions in future environmental
assessments and may also contribute to the assessment and management of
cumulative effects by government. For example, the WEMP will provide regional
data on caribou, grizzly bear, wolverine, upland migratory birds, and raptors that
can be used to better understand the potential cumulative effects on these
species. This will further the overall understanding of the tundra ecosystem. The
WEMP for the Mine will use appropriate and standardized study designs and
methods so that the data from the Mine and other existing diamond mines can be
used together.
After the reasons for monitoring are determined, the second question to be
determined is what components of the environment and population should be
monitored. For example, monitoring components for caribou are based on the
effects pathways evaluated in the EIS. These originate from the areas of public
concern identified by communities and parties during the Environmental Impact
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Review Scoping Sessions (MVEIRB 2006), and the EIS Terms of Reference
(Gahcho Kué Panel 2007).
Monitoring components broadly include caribou and other wildlife (grizzly bear,
wolverine, raptors, and migratory birds), habitat, and people (Figure A-1). For
each monitoring component, a set of clear and measurable objectives need to be
defined. The objectives inform the appropriate spatial and temporal scales of the
monitoring, as well as the study designs and sampling methods (Figure A-1). The
objectives must be achievable and linked to the different types of monitoring
studies, and should consider the following:


good knowledge of the variable is available to provide confidence in
interpreting the results;



accessibility and repeatability of collecting robust monitoring data
(i.e., practical and cost-effective measurement endpoints);



mine-related changes are easily separated from natural changes;



provide reliable information for adaptive management of mine
operations; and



provide reliable data for collaborative regional studies that are designed
for understanding and managing cumulative effects.

Results from local and regional monitoring programs are used to provide
feedback to Mine operations in order to determine if the goals and objectives are
being met (Figure A-1). Depending on the results, actions may be considered
such as modifying and/or implementing additional mitigation. Similarly, changes
to the objectives and/or study methods for local and regional monitoring
programs may be required if it is determined that the measurement variable has
a low sensitivity to detect Mine-related changes or that the scale of the response
does not match the objective. The results are shared with the communities,
government, and other people interested in the Mine through annual monitoring
and comprehensive analyses reports, and meetings.
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Conceptual Adaptive Management Response Framework for Monitoring
Wildlife
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In accordance with the concept of adaptive management, the current proposed
monitoring may change over the life of the Mine. In keeping with the approach
described above, this WEMP considered the following information sources:


the Terms of Reference (Gahcho Kué Panel 2007) and community
scoping sessions;



analysis and assessment of effects pathways for the Mine, and
associated degree of uncertainty, presented in the EIS (De Beers
2010b);



wildlife monitoring and management programs for the Snap Lake and
Jericho mines (De Beers 2004, 2007; Tahera 2005);



results of long-term monitoring from the Ekati, Diavik, and Snap Lake
mines (De Beers 2008; BHPB 2010; DDMI 2010);



reports of the diamond mine monitoring workshops (such as Marshall
2009; Handley 2010; and more recent meetings);



standardized protocols for the NWT Cumulative Impact Monitoring
Program (IMG-Golder Corp. 2008); and



data collection protocols for the NWT Cumulative Impact Monitoring
Program (Kavik-AXYS Inc. 2008).
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Monitoring Components, Effects Pathways, Effects Assumptions, Predictions, and Relevant Monitoring Programs and Management Plans
EIS Effects Pathways

General Pathway

EIS Pathway
Assessment

EIS Assumptions

Effect Prediction
Summary

Magnitude of
the Incremental
Effect

1

Habitat

Direct loss and fragmentation of wildlife habitat from the
physical footprint of the Project may alter caribou movement
and behaviour

Direct and indirect
habitat loss

Primary

 Modelling of direct effects to caribou habitat accurately
reflected the level of disturbance to herd range
 Best practices will limit effects to vegetation

Movement and
behaviour will be
affected

Negligible to low

2

Habitat

Road footprint decreases habitat quantity and may cause
fragmentation, which can alter caribou movement and
behaviour

Direct and indirect
habitat loss

Primary

 Modelling of direct effects to caribou habitat accurately
reflected the level of disturbance to herd range
 Best practices will limit effects to vegetation

Movement and
behaviour will be
affected

Negligible to low

3

Habitat

Road footprint may cause changes to the amount of
different quality habitats (e.g., degradation to vegetation),
and alter caribou movement and behaviour

Direct and indirect
habitat loss

Secondary

 Best practices will limit effects to vegetation

Movement and
behaviour will be
affected

Negligible

4

People

Increased access for traditional and non-traditional
harvesting may alter caribou movement and behaviour,
which can affect survival and reproduction

Access

Primary

 Use of the winter access road for harvesting will be low, as
observed at Snap Lake

Limited public use of
Negligible to low
winter access road

5

Habitat
Caribou

Sensory disturbance (e.g., presence of buildings, people,
lights, smells, and noise) changes the amount of different
quality habitats, and alters movement and behaviour, which
can influence survival and reproduction

Sensory
disturbance

Primary

 Energetics modelling incorporated numerous conservative
assumptions, and accurately reflects impacts to caribou

Movement and
behaviour will be
affected

Negligible to low

6

Habitat

Dust deposition may cover vegetation and change the
amount of different quality habitats, and alter caribou
movement and behaviour

Dust deposition

Primary

 Dust modelling is accurate, indicating that dust will be
largely confined to the Project footprint

Movement and
behaviour will be
affected

Negligible to low

7

Habitat

Dust deposition and air emissions may change the amount
of different quality habitats (through chemical changes in
soil and vegetation), and alter caribou movement and
behaviour

Dust deposition

Secondary

 Dust modelling is accurate, indicating that dust will be
largely confined to the Project footprint

Movement and
behaviour will be
affected

Negligible

8

Habitat

Dust deposition may cover vegetation and decrease
abundance of forage for caribou (i.e., habitat quantity)

Dust deposition

Secondary

 Dust modelling is accurate, indicating that dust will be
largely confined to the Project footprint

Movement and
behaviour will be
affected

Negligible

9

Caribou

Ingestion of soil, vegetation, and water, or inhalation of air
that has been chemically altered by air emissions or dust
deposition, may affect caribou survival and reproduction

Dust deposition

No Linkage

 Ecological risk assessment results were accurate,
indicating low risk
 Dust modelling results were accurate

No caribou mortality

Nil

10

Habitat

Dewatering may result in newly established vegetation on
the exposed lakebed sediments and increase habitat
quantity, which may alter caribou movement and behaviour

Dewatering and
changes to
downstream flows

Secondary

 Colonization of lakebed sediments will be slow, patchy and
limited area within the mine footprint

Limited change to
movement and
behaviour

Negligible

Habitat

Changes in downstream flows (e.g., isolation and diversion,
altered drainage patterns) and water levels from dewatering
of Kennady lake may affect the quantity of riparian habitat,
which could alter caribou movement and behaviour

Dewatering and
changes to
downstream flows

Secondary

 Dewatering will not cause water levels to exceed the high
water mark

Limited change to
movement and
behaviour

Negligible

11

Relevant Monitoring Programs
 Air Quality and Emissions Monitoring and Management
Plan
 Aquatic Effects Monitoring Program
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Air Quality and Emissions Monitoring and Management
Plan
 Environmental Impact Statement
 Vegetation and Soils Monitoring Program
 Wildlife Effects Monitoring Program
 Air Quality and Emissions Monitoring and Management
Plan
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Air Quality and Emissions Monitoring and Management
Plan
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Air Quality and Emissions Monitoring and Management
Plan
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Air Quality and Emissions Monitoring and Management
Plan
 Aquatic Effects Monitoring Program
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Aquatic Effects Monitoring Program
 Surveillance Network Program (Annex A of the Water
Licence Application)
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Aquatic Effects Monitoring Program
 Surveillance Network Program (Annex A of the Water
Licence Application)
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
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Monitoring Components, Effects Pathways, Effects Assumptions, Predictions, and Relevant Monitoring Programs and Management Plans (continued)
EIS Effects Pathways

General Pathway

EIS Pathway
Assessment

EIS Assumptions

Effect Prediction
Summary

Magnitude of
the Incremental
Effect

Relevant Monitoring Programs
 Aquatic Effects Monitoring Program
 Surveillance Network Program (Annex A of the Water
Licence Application)
 Vegetation and Soils Monitoring Program
 Wildlife and Wildlife Habitat Protection Plan
 Wildlife Effects Monitoring Program
 Aquatic Effects Monitoring Program
 Surveillance Network Program (Annex A of the Water
Licence Application)
 Wildlife and Wildlife Habitat Protection Plan
 Aquatic Effects Monitoring Program
 Surveillance Network Program (Annex A of the Water
Licence Application)
 Wildlife and Wildlife Habitat Protection Plan

12

Habitat

Changes in downstream flows (e.g., isolation and diversion,
altered drainage patterns) and water levels from the refilling
of Kennady lake may affect the quantity of riparian habitat,
which could alter caribou movement and behaviour

13

Habitat
Caribou

Changes in downstream flows (e.g., isolation and diversion,
altered drainage patterns) and water levels from dewatering
Kennady lake may cause injury/mortality to individual
animals

Dewatering and
changes to
downstream flows

No Linkage

 Dewatering will not cause water levels to exceed the high
water mark

No caribou mortality

Nil

14

Habitat
Caribou

Changes in the timing of freeze and break-up downstream
may alter caribou movement and behaviour, and could
cause injury/mortality to individual animals

Dewatering and
changes to
downstream flows

No Linkage

 Dewatering will end at freeze-up, which will mitigate
changes to freeze and break-up

No caribou mortality

Nil

15

Caribou

Physical and
chemical hazards

Secondary

 Frequency of mine-related mortalities at other mines is
extremely low (Marshall 2009)

Mortality will be
negligible

Negligible

 Wildlife and Wildlife Habitat Protection Plan

16

Caribou

Physical and
chemical hazards

Secondary

 Infrequent occurrence of wildlife collisions at other mines

Mortality will be
negligible

Negligible

 Wildlife and Wildlife Habitat Protection Plan

17

Caribou

Attractants to site (e.g., food waste) may increase predator
numbers and increase predation risk

Physical and
chemical hazards

Secondary

 Local increases in bears or wolves have not been observed
at other mines
 Waste management will limit the availability of food to
wildlife

Mortality will be
negligible

Negligible

 Non-hazardous Solid Waste Management Plan
 Wildlife and Wildlife Habitat Protection Plan

18

Caribou

Injury or mortality to individual animals getting trapped in
sediments

Physical and
chemical hazards

Secondary

 Infrequent occurrence at other mines

Mortality will be
negligible

Negligible

19

Caribou

Chemical spills (including de-icing fluid run off) may cause
negative changes to health or mortality of individual animals

Physical and
chemical hazards

No Linkage

 Spill response and clean-up will mitigate effects to wildlife

No caribou mortality

Nil

Caribou

Ingestion of seepage and surface water runoff from the
Coarse PK Pile, Fine PKC Facility and mine rock piles, or
ingestion of soil, vegetation, or water that has been
chemically altered by seepage and runoff, may affect
caribou survival and reproduction

Physical and
chemical hazards

No Linkage

 Seepage and runoff will be contained and managed
 Sequestering of acid generating rock will limit leeching
 Ecological risk assessment results were accurate,
indicating negligible risk

Caribou

Ingestion of soil, vegetation, or water that has been
chemically altered by leaching of PAG mine rock may affect
caribou survival and reproduction.

Physical and
chemical hazards

No Linkage

 Seepage and runoff will be contained and managed
 Sequestering of acid generating rock will limit leeching
 Ecological risk assessment results were accurate,
indicating negligible risk

Caribou

Ingestion of exposed sediments and riparian/aquatic
vegetation in the dewatered lakebed of Kennady Lake may
affect caribou survival and reproduction

Physical and
chemical hazards

No Linkage

 Ecological risk assessment results were accurate,
indicating negligible risk

No caribou mortality

Leaching of mine rock may change the amount of different
quality habitats, and alter caribou movement and behaviour.

Seepage and
Leaching from Fine
PKC Facility and
Coarse PK and
mine rock piles

 Sequestering of acid generating rock will limit leeching
 Seepage and runoff will be contained and managed

20

21

22

23

Habitat

Physical hazards from the Project may increase the risk of
injury/mortality to individual animals, which can affect
caribou population size
Aircraft/vehicle collisions may cause injury/mortality to
individual animals

Dewatering and
changes to
downstream flows

Secondary

 Refilling will not cause outflow to drop below a 1 in 5 year
drought

Limited change to
movement and
behaviour

Negligible

No Linkage
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Aquatic Effects Monitoring Program
Vegetation and Soils Monitoring Program
Wildlife and Wildlife Habitat Protection Plan
Hazardous Waste Management Plan
Spill Contingency Plan
Wildlife and Wildlife Habitat Protection Plan

Nil






Aquatic Effects Monitoring Program
Vegetation and Soils Monitoring Program
Wildlife and Wildlife Habitat Protection Plan
Wildlife Effects Monitoring Program

Nil






Aquatic Effects Monitoring Program
Vegetation and Soils Monitoring Program
Wildlife and Wildlife Habitat Protection Plan
Wildlife Effects Monitoring Program

Nil






Aquatic Effects Monitoring Program
Vegetation and Soils Monitoring Program
Wildlife and Wildlife Habitat Protection Plan
Wildlife Effects Monitoring Program

Movement and
behaviour will not be Nil
affected







Aquatic Effects Monitoring Program
Processed Kimberlite and Mine Rock Management Plan
Vegetation and Soils Monitoring Program
Wildlife and Wildlife Habitat Protection Plan
Wildlife Effects Monitoring Program

No caribou mortality

No caribou mortality
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Monitoring Components, Effects Pathways, Effects Assumptions, Predictions, and Relevant Monitoring Programs and Management Plans (continued)
EIS Effects Pathways

General Pathway

EIS Pathway
Assessment

EIS Assumptions

Effect Prediction
Summary

Magnitude of
the Incremental
Effect

Relevant Monitoring Programs

Habitat

Release of seepage and surface water runoff (including
erosion) from the Coarse PK Pile, Fine PKC Facility and
mine rock piles may change the amount of different quality
habitats, and alter caribou movement and behaviour

Seepage and
leaching from Fine
PKC Facility and
Coarse PK and
mine rock piles

No Linkage

 Sequestering of acid generating rock will limit leeching
 Seepage and runoff will be contained and managed

Movement and
behaviour will not be Nil
affected








Habitat

Long-term seepage from the Coarse PK Pile and mine rock
piles may cause local changes to habitat quality, and alter
caribou movement and behaviour

Seepage and
leaching from Fine
PKC Facility and
Coarse PK and
mine rock piles

No Linkage

 Decommissioning plans will consider seepage and erosion,
and encourage formation of permafrost

No change to
movement and
behaviour

 Aquatic Effects Monitoring Program
 Processed Kimberlite and Mine Rock Management Plan
 Erosion and Sediment Management Plan

EIS = Environmental Impact Statement; PK = processed kimberlite; PKC = processed kimberlite containment; PAG = potentially acid generating.
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Nil

Aquatic Effects Monitoring Program
Erosion and Sediment Management Plan
Processed Kimberlite and Mine Rock Management Plan
Vegetation and Soils Monitoring Program
Wildlife and Wildlife Habitat Protection Plan
Wildlife Effects Monitoring Program

