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INTRODUCTION
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De Beers Canada Inc. (De Beers) has proposed to develop an open-pit diamond
mine and processing plant at Kennady Lake, Northwest Territories (NWT), called
the Gahcho Kué Project (Project). An environmental impact statement (EIS) for
the Project was submitted to the Mackenzie Valley Environmental Impact Review
Board (MVEIRB) 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 draft Wildlife Effects Monitoring Plan (WEMP) with
government and aboriginal party representatives. In 2013, De Beers updated the
WEMP and included a companion document Wildlife and Wildlife Habitat
Protection Plan (WWHMP) based on participation in Government of the
Northwest Territories (GNWT) sponsored workshops and meetings.

The WEMP describes how De Beers intends to monitor the indirect effects to
wildlife that may occur beyond the Project footprint. The WWHP document was
developed pursuant to Section 26 (1) of the Mackenzie Valley Land Use
Regulations, which states that the Mackenzie Valley Land and Water Board
(MVLWB) may include in a land use permit conditions respecting the protection
of wildlife habitat. Specifically, the WWHPP is a how-to manual for mitigating
and monitoring potential local effects and wildlife interactions at the Project site.

PROJECT OVERVIEW

The Project is located approximately 80 kilometres (km) southeast of the Snap
Lake Mine, approximately 140 km northeast of Łutselk’e, and 280 km northeast
of Yellowknife (Figure 1-1). Kennady Lake is approximately 870 hectares (ha)
and located in the headwaters of the Lockhart River system, which flows into
Great Slave Lake, approximately 340 km downstream. Infrastructure required at
the Project includes:

R

1.1

three open pits;



a mill to process kimberlite;



mine rock and processed kimberlite containment areas;



effluent treatment facility;



accommodations and truck shop;



roads and an airstrip;



waste management facilities such as a sewage treatment plant,
incinerator, and waste storage areas; and



ancillary equipment and support facilities and infrastructure.
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The Project is located on the Canadian shield slightly north of the treeline, an
area characterized by barren-grounds and exposed bedrock, although there are
isolated patches of spruce trees near the Project. Terrestrial wildlife that define
the area include barren-ground caribou of the Bathurst herd, which are present
predominantly in the spring and fall, grizzly bears, wolverine, wolves, arctic hare,
and migratory songbirds, raptors, and waterfowl.

CONTENT AND OBJECTIVES

T
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The WEMP details the Project-specific wildlife monitoring components and
contributions to regional monitoring programs. The WEMP has been developed
with input from community representatives and government (De Beers 2012b,c),
and remains a living document that De Beers will adjust as needed based on
adaptive management. The WEMP is guided by the following principles:
to document Project-related effects;



to 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);



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



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

R





to 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.

D

The principles for the WEMP are linked to the adaptive management framework
for monitoring caribou and other wildlife, such as carnivores and birds. 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 Project in collaboration with
governments and communities. De Beers hosted a series of meetings in 2012
which was followed by a fall 2012 workshop. The WEMP was submitted during
the EIR process in September 2012.
This document coupled with the
consultation process demonstrates De Beers’ follow through on that commitment
to date. Overlap exists between the WEMP and the WWHPP, but there is a
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difference in monitoring objectives. The WWHPP includes wildlife mitigation and
monitoring of direct effects (e.g., mine-related wildlife mortalities that will take
place within the Project footprint), while the WEMP describes monitoring of
indirect effects (e.g., monitoring in the regional study area) that will take place
outside of the Project footprint.

ENGAGEMENT

AF
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The WWHPP and WEMP are also distinguishable as a result of current
regulations. The WWHPP includes the measures enforceable by the Mackenzie
Valley Land and Water Board (MVLWB) under Section 26(1)(h) of the Mackenzie
Valley Land Use Regulations, stating that the Board may include permit
conditions respecting protection of wildlife habitat and fish habitat. By contrast,
the WEMP is considered to be a ‘follow-up program’ under the Mackenzie Valley
Resource Management Act.

Involving communities in wildlife mitigation and monitoring is essential so that
they can judge for themselves how well De Beers is doing at reducing effects to
wildlife, and to identify further mitigation. De Beers has and will continue to
provide opportunities for communities to share their views. Recommendations
for including TK in the WEMP as suggested to De Beers during the 2012
community engagement activities, and which are being considered for the Project
include the following:
including input from communities to reflect their priorities in the WEMP
and the WWHPP;

R



providing opportunities for community members to participate in
monitoring;



involving community representatives in adaptive management;



providing opportunities for ongoing visits by community representatives
to the Project site;

D





providing updates to communities as the Project progresses;



employing a senior level TK Position at De Beers;



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



if caribou are present near the Project Winter Access Road while the
winter road is active then initiate a survey by community-based
monitors; and



using public education materials and signage on conservation and
hunting from the Project Winter Access Road.
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VALUED COMPONENTS

T

Valued components (VCs) represent physical, biological, cultural, social, and
economic properties of the environment that are considered to be important by
society. For the 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.

AF





Can the species be monitored effectively with practical and efficient
measurement endpoints.



Are the measurement
Project-related effects.



Are there species at risk that should be monitored (see Section 1.7).

endpoints

sensitive

enough

to

detect

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 Project, and
associated degree of uncertainty (De Beers 2010);



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



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



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

D
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Going forward, the WEMP will also incorporate applicable elements of the
MVEIRB Panel’s decision. Based on these considerations, the VCs for the
WEMP are listed in Table 1-1.
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Valued Components for the Wildlife Effects Monitoring Program

Valued Component

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 at risk, and a regional monitoring program is being undertaken.
Wolverine are a species at risk, and a regional monitoring program is being undertaken.
Peregrine falcon and short-eared owl are species at risk. Peregrine falcons are known to
nest on cliffs in the Project regional study area, and De Beers intends to contribute to the
North American Peregrine Falcon Survey.
Common nighthawk, olive-sided flycatcher and rusty blackbird are species at risk, and De
Beers intends to contribute to PRISM.

Barren-ground caribou
Grizzly Bear
Wolverine
Raptors

T

Upland Migratory Birds

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

APPROACH TO WILDLIFE MONITORING

The process of developing a WEMP is collaborative and requires input from
communities, government, and other people interested in the Project. The
process involves addressing the following questions:
Why do we monitor?

2)

What components should we monitor?

3)

How do we monitor the selected components?

R

1)

D

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


testing effects predictions, which can be related to measuring the
response of the environment or population (i.e., monitoring component)
to project 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.

De Beers Canada Inc.
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The information collected through the different types of monitoring may be used
to guide mitigation at the Project. 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 and further the overall understanding of the tundra ecosystem. Where
possible, the WEMP for the Project will use appropriate and standardized study
designs and methods so that the data from the Project and other existing
diamond mines can be used together.

AF

After the reasons for monitoring are determined, the second goal is to determine
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 (Appendix B), which originate from the areas of public
concern identified by communities and parties during the Environmental Impact
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 1-2).

R

People are included as a component related to the effects pathway of increased
access for harvesting caribou along the Project Winter Access Road. 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, and the study designs and sampling methods (Figure 1-2). 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.
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Conceptual Adaptive Management Response Framework for Monitoring
Wildlife
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Figure 1-2
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Results from local and regional monitoring programs are used to provide
feedback to Project operations to determine if the goals and objectives are being
met (Figure 1-2). 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 Project-related changes or that the scale of the response does not
match the objective. The results are shared with the (Figure 1-2), communities,
government, and other people interested in the Project through annual
monitoring and comprehensive analyses reports, and meetings.

AF

In accordance with the concept of adaptive management, the current proposed
monitoring may change over the life of the Project. 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 Project, and
associated degree of uncertainty, presented in the EIS (De Beers
2010a);



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 (BHPB 2010; DDMI 2010; De Beers 2008);



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

D
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1.6

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 Project (such as skirting buildings).
In the context of wildlife monitoring, the goals of mitigation include keeping
people safe, keeping wildlife safe, and limiting Project-related effects to wildlife
and the environment. Examples of mitigation proposed at the Project include:

De Beers Canada Inc.
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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



using deterrent actions to reduce harm to wildlife at the site.

SPECIES AT RISK

AF

1.7

T

Proposed mitigation is described in detail in the WWHPP. The proposed
mitigation followed a review of best practices from other similar operating mines
in the region, including Snap Lake, Ekati and Diavik (BHPB 2010; DDMI 2010;
De Beers 2007).

R

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 (ENR 2010).
Species may be considered At Risk 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 2013), and possibly leading to changes
in the species at risk considered for the Project.
Six wildlife species at risk have ranges that are known to overlap or likely overlap
with the Project (Table 1-2). In the case of migratory birds, only those birds that
breed or winter near the Project were included; other species that may migrate
through the area were not included.

Species at Risk for the Gahcho Kué Project

D

Table 1-2

Species

Grizzly Bear (Western population)
Wolverine (Western population)
Horned Grebe (Western population)
Peregrine Falcon (anatum-tundrius
complex)
Rusty Blackbird
Short-eared Owl

SARC
Assessment

NWT List of
Species at Risk

COSEWIC
Assessment

Federal Species
at Risk Act list

N/A
N/A
N/A

No Status
No Status
No Status

Special Concern
Special Concern
Special Concern

No Status
No Status
No Status

N/A

No Status

Special Concern

No Status

N/A
N/A

No Status
No Status

Special Concern
Special Concern

Special Concern
Schedule 3

Source: NWT SARC (2013).
COSEWIC = Committee on the Status of Endangered Wildlife in Canada; NWT = Northwest Territories; SARC = Species
at Risk Committee for the NWT; N/A = not applicable.
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MONITORING

T

During the technical workshop meeting hosted by De Beers with government
agencies, and communities (De Beers 2012c, De Beers 2012d), and the WEMP
working group meetings, De Beers was advised that the monitoring program for
caribou should consider the effects pathways investigated in the EIS and the
effects predictions. Monitoring should be designed to answer the three key
questions: why, what, and how to monitor (Section 1.6, Figure 1-2). The
following sections provide the rationale for the monitoring proposed.

SPATIAL AND TEMPORAL SCALES

Spatial and temporal scales refer to the geographic area and duration (or
frequency) of monitoring. Spatial and temporal scales are highly correlated
because processes that operate on large spatial scales typically occur at slower
rates and have longer time lags (Chapin et al. 2004; Folke et al. 2004; Wiens
1989). Examples of large spatial scale processes that occur at slow rates
include changes in the quality and quantity of lichens on caribou seasonal
ranges, and the northern and southern extents of the boreal forest. Alternately,
processes that occur at faster rates such as plant transpiration rates and animal
foraging behaviour typically occur within more localized areas. Thus, wildlife
exhibit multiple patterns across a number of spatial (daily, seasonal, and annual
ranges) and temporal (daily, seasonal, annual, and decadal cycles) scales.

D

R

2.1
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In contrast to caribou, the monitoring proposed for other wildlife VCs was based
on established monitoring objectives, study designs and sampling methods.
Monitoring of other wildlife VCs uses the lessons-learned and best practices for
providing a regional understanding of changes in the spatial and temporal
patterns of habitat use, and abundance and distribution of wildlife. In all cases,
the monitoring objectives are derived or adapted from those presented during the
diamond mine wildlife monitoring workshops (Handley 2010).

The EIS used a range of applicable spatial and temporal scales to assess the
effects from the Project (and other developments) on the various VCs considered
in the EIS (De Beers 2010a). Effects are related to the changes in both the
magnitude of the stressor from the Project and the response by wildlife, which
can be related to a particular phase of the Project (construction, operation, and
decommissioning), and the current phase of the population cycle (increasing,
decreasing, and stable).
For example, the effect from direct loss of habitat from the Project on caribou and
other wildlife is likely strongest during construction and is mostly limited to the
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Project footprint, which influences individuals. Alternately, the spatial scale of
indirect changes to habitat extends further from the Project footprint and can
affect several groups of individuals causing a change in local distribution (a zone
of influence).

T

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 2-1);



the RSA for the Project, including the winter access road (Figure 2-2);
and

AF





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

R

The wildlife LSA (about 200 square kilometres [km2]) was selected to assess the
immediate direct and indirect effects of the Project on individual animals and
habitat. The wildlife RSA (approximately 5,600 km2, or 75 km by 75 km) was
used to assess Project-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.

D

Temporal scales for monitoring consider the three phases of the Project, which
include construction (two years), 11 years of operations and decommissioning
(two years).
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MONITORING SPECIES AT RISK
Six wildlife species at risk that are federally listed have ranges that are known to
overlap or likely overlap with the Project. Species listed under the Species at
Risk (NWT) Act require that a management plan or recovery strategy be
prepared. This WEMP presents a list of candidate species that may be listed on
the NWT List of Species at Risk in the future (Section 1.8, Table 1-2).

Table 2-1

AF

T

Best practices for species at risk 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 at risk will be monitored
either through the WEMP or the WWHPP (Table 2-1). The WWHPP describes
mitigation to reduce direct impacts, and includes an annual adaptive
management audit to assess the efficacy of mitigation.

Monitoring Species at Risk at the Project

Species

Grizzly Bear (Western
population)
Wolverine (Western population)
Peregrine Falcon (anatumtundrius complex)
Horned Grebe (Western
population)

Short-eared Owl

Monitoring Proposed in the WEMP

habitat loss, surveillance monitoring

hair-snagging surveys

habitat loss, surveillance monitoring
habitat loss, surveillance monitoring
(particularly for nesting activity)
habitat loss, surveillance monitoring
(particularly for use of water management
ponds)
habitat loss, surveillance monitoring
(particularly for nesting activity)
habitat loss, surveillance monitoring
(particularly for nesting activity)

hair-snagging surveys
North America Peregrine Falcon
Survey

R

Rusty Blackbird

Monitoring Proposed in the WWHPP

Protocol for Regional and International
Shorebird Monitoring (PRISM)
PRISM
PRISM

WWHPP = Wildlife and Wildlife Habitat Protection Plan; WEMP = Wildlife Effects Monitoring Program.

CARIBOU

D

2.3

As described in the EIS, the Bathurst caribou herd moves through the Project
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). Following the public hearings for the Project 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
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protocols, modeling tools, and the need for a “state of knowledge” report among
others. De Beers and ENR agreed that the regional caribou monitoring plans for
the Project 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 2013. As a result, the caribou section of
the WEMP will be subject to on-going collaborative discussion regarding how to
structure industry-scale monitoring in a manner that informs ENR’s cumulative
effects initiatives and aboriginal concerns.

Effects Pathways and Monitoring Themes

T

2.3.1

AF

The caribou effects pathways assessed in the EIS are presented in Appendix B,
Table B-1. 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
with interested parties (De Beers 2012c). Thus, the pathways integrate the
concerns of communities, government, and other people interested in the
Project. Pathways were also developed from the Terms of Reference (Gahcho
Kué Panel 2007) and knowledge from operating diamond mines (Section 1.6).
For example, the following effects to caribou predicted to be caused by mining
were summarized in the Diamond Mine Wildlife Monitoring Workshop
(Appendix C):
direct habitat loss;



indirect habitat loss due to sensory disturbances;



alterations to caribou movement and avoidance of mine infrastructure
(the zone of influence);



behavioural disturbances;



roads acting as barriers; and



mine-related mortalities.

D

R



The specific effects pathway assessed, and the assumptions, predictions and
magnitude of effects from the 2010 EIS (De Beers 2010a) are listed in
Appendix B, Table B-1. As suggested by the WEMP working group, the
pathways are then linked to the monitoring components (caribou, habitat, people)
and applicable monitoring programs associated with each pathway. The specific
effects pathways listed in Appendix B, Table B-1 are grouped into seven
representative and manageable general effects pathways in Table 2-2. Links
from the seven representative effects pathways back to the initial monitoring
components (caribou, habitat, people), the overall effects prediction for each
effects pathway, and the associated types of monitoring, and monitoring themes
are also provided in Table 2-2.
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Summary of Monitoring Components, Effects Pathways, Effects Predictions, Types of Monitoring, and Monitoring
Themes
Effects
Predictions

General Pathways

Types of Monitoring

Monitoring Themes

Applicable Monitoring Programs

T

Table 2-2
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Habitat

Direct and indirect habitat
loss

Negligible to low

 Testing effects

 Habitat loss and alteration
 Change in distribution
 Change in behaviour

 Site Surveillance Monitoring
 Vegetation and Soil Monitoring Program

People

Access

Negligible to low

 Testing effects
 Testing mitigation
effectiveness

 Access
 Change in survival and
reproduction

 Site Surveillance Monitoring

Habitat and
Caribou

Sensory disturbance

Dust deposition

Negligible to low

Nil to low

 Testing effects

 Site Surveillance Monitoring
 Regional Monitoring






Habitat loss and alteration
Change in distribution
Change in behaviour
Caribou health








 Testing effects

Site Surveillance Monitoring
Regional Monitoring
Vegetation and Soil Monitoring Program
Air Quality Monitoring Program
Surveillance Network Program
Aquatic Effects Monitoring Program

Nil to negligible

 Testing effects
 Testing mitigation
effectiveness
 Regulatory
(a)
requirement

 Direct mine-related mortality
 Caribou health

 Site Surveillance Monitoring
 Vegetation and Soil Monitoring Program
 Wildlife and Wildlife Habitat Protection
Plan
 Waste Management Plan
 Emergency Response Plan
 Surveillance Network Program
 Aquatic Effects Monitoring Program

Nil to negligible

 Testing effects
 Regulatory
(a)
requirement






 Site Surveillance Monitoring
 Vegetation and Soil Monitoring Program
 Surveillance Network Program

 Testing effects
 Regulatory
(a)
requirement

 Habitat loss and alteration
 Change in distribution
 Change in behaviour

Physical and chemical
hazards

Habitat and
Caribou

Dewatering and changes to
downstream flows

Habitat

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

D
R

Caribou

(a)

Habitat loss and alteration
Change in distribution
Change in behaviour
Change in survival and
reproduction

AF

Habitat and
Caribou






Habitat loss and alteration
Change in distribution
Change in behaviour
Direct mine-related mortality

Potential permitting requirement (e.g., Aquatic Effects Monitoring Program).

PK = processed kimberlite; PKC = processed kimberlite containment.
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Site Surveillance Monitoring
Surveillance Network Program
Aquatic Effects Monitoring Program
Decommissioning Monitoring
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The monitoring components are represented by several monitoring themes that
capture the general effects pathways. These themes are used to design specific
monitoring objectives and studies associated with each monitoring component
(i.e., caribou, habitat, and people, Section 1.6). This hierarchical approach to
designing the monitoring program was developed by the WEMP working group.
Using the example of a change in caribou distribution from the Project (i.e., zone
of influence), the connection between the type of monitoring, the monitoring
component and theme, and the monitoring objectives and study is shown in
Figure 2-3. There may be one or more objectives (and studies) related to each
monitoring theme. The monitoring themes include the following:
habitat loss and alteration;



access;



direct mine-related mortality;



caribou health;



change in distribution;



change in behaviour; and



change in survival and reproduction.

AF



D

R

For some themes, supporting information will be collected by other monitoring
programs. Linkages to these other monitoring programs are also provided in
Table 2-2. Data gathered through the monitoring programs will help to test key
effects predictions, assumptions, and mitigation for each pathway (Appendix B,
Table B-1).
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Example of the Process for Developing Specific Monitoring Objectives and
Study Designs and Methods
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Figure 2-3
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Monitoring Themes, Objectives and Studies

2.3.3

T

Monitoring themes are used to expand on the monitoring components and help
determine the specific written objectives of monitoring. A set of clear and
measurable objectives need to be defined as the objectives will inform the
appropriate spatial and temporal scales of the monitoring, and the study designs
and sampling methods. The monitoring themes from Table 2-2 are presented
again in Table 2-3 with links to the corresponding objectives and studies. Further
details on each theme are provided in the following sections.

Direct Mine-related Mortality

D

R

AF

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
comments with respect to mine-related caribou mortalities, or suggestions for
improvements. Mitigation appears to have been successful at avoiding impacts.
As direct mortality of caribou would occur within the Project footprint, it is
monitored through the WWHPP.
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Monitoring Themes and Associated Objectives, Spatial Scale, Temporal Scale and Studies

Monitoring Theme

Objectives

Spatial Scale

Temporal Scale

Specific Studies

Direct mine-related
mortality

To identify instances where the Project presents
direct physical hazards to caribou

 Project footprint
 Individuals

 Construction
 Operation
 Decommissioning

Caribou health

To identify and mitigate risks to the safety and
health of caribou

 Project footprint
 Individuals

 Construction
 Operation
 Decommissioning

 Vegetation and Soil Monitoring
 Air Quality and Dust Monitoring
 Caribou-Project Interactions Monitoring

Habitat loss and
alteration

To confirm that the amount of total direct terrestrial
landscape alteration does not exceed predictions
To confirm that changes in vegetation surrounding
the Project does not exceed predictions

 Local Study Area
 Individuals

 Construction
 Operation

 Direct Habitat Loss Monitoring
 Vegetation and Soil Monitoring
 Air Quality and Dust Monitoring

Access

To determine the amount and type of public use of
the Project Winter Access Road

 Project Winter
Access Road
Corridor
 Population

 Construction
 Operation
 Decommissioning

 Project Winter Access Road Use
Monitoring

Change in distribution

To determine whether the zone of influence
changes in relation to mine activity (Handley 2010)

 Regional Study
Area
 Population

 Construction
 Operation
 Decommissioning

 Caribou Zone of Influence Monitoring
 Vegetation and Soil Monitoring
 Air Quality and Dust Monitoring

Change in behaviour

To determine if caribou behaviour changes with
distance from the mine (Handley 2010)

 Regional Study
Area
 Population

 Construction
 Operation
 Decommissioning

 Caribou Activity Budget Monitoring
 Vegetation and Soil Monitoring
 Air Quality and Dust Monitoring

Change in survival
and reproduction

To contribute to the Bathurst Caribou Management
Plan

 Annual Range
 Population

 Construction
 Operation

 Contributions to the Bathurst Caribou
Management Plan

D
R
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 Caribou-Project Interactions Monitoring
 Waste Management Monitoring
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Caribou Health

T

The monitoring theme for caribou health includes pathways related to physical
and chemical hazards from the Project (e.g., exposure to hazardous
substances), and some effects from changes in soil and vegetation chemistry
due to dust deposition. The monitoring objective proposed in Table 2-3 is
intended to guide the identification of such risks, so that they can be promptly
managed. 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 Soil Monitoring Program, Surveillance
Network Program, and Aquatic Effects Monitoring Program (Tables 2-2 and 2-3).

2.3.5

AF

The ecological risk assessment for the Project 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 these monitoring programs 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 Project.

Habitat Loss and Alteration

R

The loss and alteration of caribou habitat will occur from several components of
the Project infrastructure and local dust deposition. These changes in habitat can
influence the local abundance and distribution of caribou, and other wildlife. The
monitoring objectives include the loss and alteration of habitats on the landscape
(including vegetated and non-vegetated areas) (Table 2-3). 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.

D

As habitat loss occurs within the Project footprint, it is monitored as a component
of the WWHPP. Habitat alteration, resulting from factors such as dust deposition
on vegetation, will be monitored through the Vegetation and Soil Monitoring
Program (which include monitoring dust deposition).

2.3.6

Access

The monitoring theme for access is intended to address concerns regarding a
possible increase in caribou harvesting as a result of the Project Winter Access
Road. The objective of the proposed monitoring is to determine the amount and
type of public use of the Project Winter Access Road (Table 2-3). Although this
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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 Project. 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
Project Winter Access Road, as a component of the WWHPP.

2.3.7

Change in Distribution

AF

T

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) (Table 2-3). 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 Project 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 Project 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 objective includes estimating the ZOI in relation to mine activity,
monitoring should be undertaken during the construction, operation, and closure
of the Project, and is largely specific to caribou habitat.

D

R

Studies on the ZOI around the Project are not likely to provide information helpful
to adaptively manage mining operations. However, monitoring caribou
distribution around the Project 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 Project 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 (Appendix C; 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 Project, 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
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result in proportionately less ground coverage, which could generate ZOI
estimates with poor accuracy and precision.

2.3.7.1

T

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.

Methods

AF

In the EIS, indirect decreases in habitat suitability for caribou around the Project
and active mine sites were predicted to occur within 15 km of development. The
avoidance of caribou within this estimated zone of influence (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 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).

R

To be conservative in the EIS, a 15-km ZOI was applied to all active mine sites
and the Project, independent of the size of the physical footprint and level of
mining activity at each development. The physical footprints of the Project 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 Project 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).

D

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.
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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;



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



not accounting for the influence of the Ekati mine in the analysis.

T



AF

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.

R

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
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 Project WEMP to
better detect a ZOI of 15 km or less.

D

Similar to the Snap Lake Mine, the current regional study area (RSA) and aerial
survey design for the Gahcho Kué Project were developed to capture the largescale 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
Project would be used to estimate the ZOI, which based on earlier studies, was
predicted to occur within 16 to 40 km of the Project 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 2-4). Here, a sampling unit is defined as a 1-km
segment of transect, which is the standard method used to calculate the
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probability of occurrence of caribou in relation to distance from development and
other covariates (e.g., habitat and year).

T

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 Project, and only 16 sampling units within 5 km of the Project.
Therefore, the aerial survey design was modified to focus sampling effort closer
to the proposed mine footprint.

Frequency and Duration

R

2.3.7.2

AF

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 Project 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 Project 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
Project 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.

D

Baseline studies indicate that the most common seasons for caribou to
encounter the Project 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 Project.

De Beers Canada Inc.

600000

620000

±

Back Lake

7080000

580000

7080000

560000

Reid Lake
Kirk Lake

7060000

7060000

Margaret Lake
Munn Lake

Fletcher Lake

Walmsley Lake

o
o

o oo

580000

600000

Winter Access Road

Project Local Study Area

Watercourse

Project Regional Study Area

620000

GAHCHO KUÉ PROJECT

Proposed Study Area and
Aerial Survey Transects for
Zone of Influence Monitoring

Survey Transect

Waterbody

DATUM:

PROJECTION:

UTM Zone 12

----- Esker

o

7020000

ooo o
oo
ooo
o
o
o
oo ooo o
o
o

Hoarfrost River

LEGEND

!
i Gahcho Kué Project

7000000

o

o
o
o

R

7000000

D

o

I:\CLIENTS\DE_BEERS\11-1365-0001\Mapping\MXD\Wildlife\B2011-Wild-014-GIS.mxd

o oo

oo

560000

oooo
oo

ooo

oooo
oo oo oo

oooo
o
o
o

oooo
o

Cook Lake

o
oo

7020000

AF

Gahcho Kué Project

o
o oo
o
o
o
o
o
oo

Treeline

NAD83

Scale: 1:500,000
10

5

0

10

Kilometres
DATE:

FILE No:

September 20, 2012

B2011-Wild-014-GIS
JOB NO:

NOTES

Base data source: National Topographic Base Data (NTDB) 1:250,000

7040000

7040000

T

Murdock Lake

REVISION NO:

1

11-1365-0001
OFFICE:

GOLD-CAL

DRAWN:

DC

CHECK:

JV

Figure 2-1
2-4
Figure

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

2.3.8

- 28 -

May 2013

Change in Behaviour
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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 Government of
the Northwest Territories, Department of Environment and Natural Resources
(ENR) has cautioned that it is difficult to separate the effects associated with the
mines from natural factors that affect caribou such as weather and insect
harassment (Appendix C; Marshall 2009). 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.

R

The objective for monitoring changes in caribou behaviour is based on
recommendations from the Diamond Mine Wildlife Monitoring Workshop
(Marshall 2009) (Table 2-3). 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 2.3.7), monitoring caribou behaviour
around the Project could contribute to future environmental assessments and the
assessment and management of cumulative effects by government under
different development scenarios.

D

However, based on the results of monitoring at existing mines, behaviour
changes are minor, making them difficult to detect and attribute to energetic
effects, vary from year to year, and appear to be largely driven by factors other
than the mine (Marshall 2009).
The study design and sampling methods would be consistent with data collection
procedures used at Ekati and Diavik, and with input from communities and TK
(Section 2.3.1, Figure 2-3). For example, at the working group meeting
(August 7, 2012), it was stated that Elders may have important knowledge on the
differences in behavioural categories for solitary males versus females with
calves.
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Change in Survival and Reproduction

AF

T

Measurable changes to caribou survival and reproduction are not predicted to
result from the Project. 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 Project 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 Project-related effects from natural
factors. For example, a population viability analysis was completed in the EIS
(De Beers 2010a). The results of the analyses showed that disturbance to
caribou habitat and energetics from the Project had a statistically nonmeasurable 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 Project 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.

R

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 may contribute to population level monitoring of the Bathurst caribou
herd, the strategy of which is outlined in the Barren-ground Caribou Management
Strategy (ENR 2011). Although the details of this contribution have not yet been
defined, and will likely change from year to year, discussions between ENR and
De Beers will continue. Possible monitoring contributions by De Beers towards
the Caribou Management Strategy include the following activities.

D



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.



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.



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

GRIZZLY BEAR

AF

T

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 at risk for the purposes of the
WEMP (Section 1.8, Table 1-2) and is scheduled for assessment by the
Northwest Territories Species at Risk Committee in December 2015 (NWT SARC
2013). Direct habitat loss and alteration, mitigation, and grizzly bear interactions
and mortalities at the Project will be monitored through the WWHPP

R

As described in Section 1.6, the approach used for the determining types of
monitoring and monitoring themes for grizzly bears was similar to that used for
caribou but was not based on examination of all effects pathways. The types of
monitoring include testing effects and mitigation, and cumulative effects
monitoring. The monitoring component is grizzly bear, and the monitoring theme
is contributing to regional monitoring.

D

Based on the effects assessment, it is predicted that mine-related 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 Project site, but that direct mine-related mortality has been low
(0.074 mortalities per mine year; De Beers 2010). Direct habitat loss and
alteration, mitigation, and bear interactions and mortalities at the Project will be
monitored through the WWHPP. 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 project-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 determine if mine-related activities influence the relative abundance
and distribution of grizzly bears over time.
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A regional-scale hair-snagging approach based on collaboration among
De Beers, BHP Billiton, Rio Tinto Canada Inc. and ENR has been initiated 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.

2.4.1

Methods

AF

T

The abundance and distribution of grizzly bears will be monitored using hair
snagging methods to collect deoxyribonucleic acid (DNA) data on individual
bears (Figure 2-5). The regional program covers approximately 30,500 km2
around the Ekati, Diavik, and Snap Lake mines and the Project. The southern
area (14,500 km2) will be surveyed by De Beers for the Project and Snap Lake
Mine, which are close to the treeline (Figure 2-5).

R

Hair samples from bears will be collected using a tripod made of lumber and
wrapped with barbed wire. 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) will be placed in the centre to attract bears and used to avoid
habituation by animals associated with baits. The distribution of stations will use
a 12 km x 12 km grid-cell pattern with one station per cell. Hair snagging stations
will be 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 will be undertaken by helicopter.

D

Hair collected on the station will be collected and archived for later DNA analysis.
Hair will be collected systematically from each station, where the location of the
hair on the station will be recorded (i.e. which leg of the station and which part of
the leg). Hair samples on consecutive barbs will be considered to be a single
cluster originating from a single encounter with a single bear. Samples will be
screened to identify high-quality samples (i.e. samples with large numbers of
complete hair follicles) prior to laboratory analysis. DNA analysis will include
screening for species, gender, and unique genotype. Analysis will be undertaken
by Wildlife Genetics International (Nelson, BC), using established microsatellite
techniques. Wildlife Genetics International will also screen results with existing
records to determine if an individual has already been sampled elsewhere.
It is anticipated that 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.

De Beers Canada Inc.

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

2.4.2

- 32 -

May 2013

Frequency and Duration
Initially, the grizzly bear component of the WEMP will begin in 2013 and
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

2.5

T

The grizzly bear hair-snagging can provide an estimate of density and, over
longer periods, survival and 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.

WOLVERINE

AF

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 2012d). 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.

D

R

The western population of wolverine is considered a species at risk for the
WEMP (Section 1.8, Table 1-2) and is scheduled for assessment by the NWT
SARC in December 2014 (NWT SARC 2013). Direct habitat loss and alteration,
mitigation, and wolverine interactions and mortalities at the Project will be
monitored through the WWHPP. 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. As described in Section 1.6, the approach used for the
determining types of monitoring and monitoring themes for wolverine was similar
to that used for caribou but was not based on examination of all effects
pathways. The types of monitoring include testing effects and mitigation, and
cumulative effects monitoring. The monitoring component is wolverine, and the
monitoring theme is contributing to regional monitoring.
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 by
De Beers would complement these other studies by providing information from a
different area and will contribute to regional information on the density, vital rates,
and population trends of barren-ground wolverines in the NWT, and to federal
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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. A single monitoring
objective for wolverine hair-snagging was determined at the 2010 Diamond Mine
Wildlife Monitoring Workshop (Handley 2010):

2.5.1

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

T



Methods

AF

The hair snagging approach is proposed as the primary means of monitoring
wolverine and will follow methods described in Mulders et al. (2007) and
Boulanger and Mulders (2008). Hair-snagging posts will be distributed in a grid
cell area of 25 km2 (120 posts in a 5 km by 5 km grid, Figure 2-6). Posts
distributed at this density and spatial scale will balance the needs of relatively
high recapture rates for precise estimates of density and demographic
parameters, while reducing the operational costs of the study.

R

Posts will be 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 will be
manufactured from a 1.5 metre, 4 inch by 4 inch vertical spruce wood post,
wrapped with double-stranded barbed wire. Each post will be topped with two
commercial scent lures, and a bait of bison meet firmly attached to the post.
Posts will be secured vertically using wood base and dug into the snow.

D

Two sampling sessions will be completed, approximately 10 to 14 days apart.
Post deployment and checks will be by snowmachine, but helicopter may also be
used. During the check, all wolverine hair will be removed from the post and
stored in a paper envelope. Scent lures will be replaced and fresh bait added
during the first check. Following the second check, the post will be removed and
stored until the next sampling season.
Hair collected on the station will be collected and archived for later DNA analysis.
Hair will be collected systematically from each station, where the location of the
hair on the station will be recorded (side, and height from ground in thirds). Hair
samples on consecutive barbs will be considered to be a single cluster
originating from a single encounter with a single wolverine. Samples will be
screened to identify high-quality samples (i.e. samples with large numbers of
complete hair follicles) prior to laboratory analysis. DNA analysis will include
screening for species, gender, and unique genotype. Analysis will be undertaken
by Wildlife Genetics International (Nelson, BC), using established microsatellite
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techniques. Wildlife Genetics International will also screen results with existing
records to determine if an individual has already been sampled elsewhere.

2.5.2

Frequency and Duration

D

R

AF

T

The monitoring schedule used at other diamond mines has included two
consecutive years of sampling so that a high proportion of individuals in the local
population are identified for recapture during future years. Thus, hair snagging is
proposed to occur in 2013 and 2014. Future monitoring would then be aligned to
occur in the same year as existing programs in the Lac de Gras region.
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Analysis

2.6

T

The wolverine hair-snagging can provide an estimate of wolverine density and,
over longer periods, survival and 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 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.

RAPTORS

AF

Raptors are birds of prey and include falcons, eagles, hawks, and owls. Raptor
species observed nesting within the Project RSA (Figure 2-7) include peregrine
falcon (likely the tundris subspecies), gyrfalcon, rough-legged hawk, and
short-eared owl. The nearest active raptor nest site is 18 km from the proposed
mine site, and the Project is predicted to have no significant effect on raptors
(De Beers 2010).

R

The peregrine falcon and the short-eared owl are considered species at risk
(Section 1.8, Table 1-2). Peregrine falcon is scheduled for assessment by the
Northwest Territories Species at Risk Committee in December 2016, and shorteared owl has not been scheduled for assessment through 2017 (NWT SARC
2013). Raptor interactions and mortalities at the Project will be monitored
through the WWHPP, as will incidents of raptor nesting activity on Project
infrastructure.

D

Considering the distance of the Project to the nearest known raptor nest, the
Project is not anticipated to affect local raptor populations. Thus the monitoring
objective is:


2.6.1

To contribute to regional raptor monitoring initiatives.

Methods
De Beers will contribute nest survey data to the North American Peregrine
Falcon Survey. 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 of the survey and exact methods will
follow that suggested by the North American Peregrine Falcon Survey protocols,
or as suggested by ENR.
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The survey area will not be limited to the Project RSA, but will also include raptor
nests in the Snap Lake Mine RSA, and any known nests between these two
areas.

2.6.2

Frequency and Duration

2.6.3

T

The North American Peregrine Falcon Survey occurs every five years (next
scheduled for 2015).

Analysis

2.7

AF

Raptor nest monitoring data will be made available to ENR for regional
monitoring purposes, and to the North American Peregrine Falcon Survey
database.

UPLAND BIRDS

Upland birds (including shorebirds and songbirds) are found in low densities in
the central Canadian Arctic. 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 Project will be
monitored through the WWHPP.

R

Monitoring for population trends during the operating life of the Project 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.

D



Monitoring can be accomplished through a standard technique for surveying
shorebirds, the Program for Regional and International Shorebird Monitoring
(PRISM), which includes 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.
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.

De Beers Canada Inc.
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GENERAL ENVIRONMENTAL MONITORING

2.8.1

T

Although not a WEMP component or related to an impact prediction, there is
information that could be collected at the Project to either fill an information gap,
or to provide supporting information for the monitoring described in the WEMP.
For example, the recommendation during the 2012 WEMP workshop to
incorporate TK input would result in a more holistic understanding of the
ecosystem.

Small Mammal Monitoring

2.8.2

AF

Small mammal populations cycle, and these cycles influence the reproductive
success of raptors and fox, and other components of the arctic ecosystem. The
nearest small mammal monitoring location 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).

Phenology

To help describe the arrival of spring and fall, some basic indicators of phenology
will be recorded. The following information will be recorded:
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).

D
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ADAPTIVE MANAGEMENT

T

The Adaptive Management Plan (AMP) is intended to describe the process
through which the Project will practice adaptive management (De Beers 2013).
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 Project.

D

R

AF

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 Project activities. The present AMP is designed around
the WLWB Response Framework approach.

De Beers Canada Inc.
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REPORTING

T

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 could be completed every 3 to 5 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 AMC to consider.

AF

If changes to wildlife are determined to be greater than the predictions in the EIS,
or if monitoring of the Project operation identifies potential hazards to wildlife,
then the options available to De Beers include the following:
modify the monitoring effort to verify confidence in the observed trends;



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



implement additional mitigation to reduce the effects.

D
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ACRONYMS AND GLOSSARY

6.1

ACRONYMS AND ABBREVIATIONS
BHP Billiton Canada Inc.

CWS

Canadian Wildlife Service

DDMI

Diavik Diamond Mines Inc.

De Beers

De Beers Canada Inc.

DNA

deoxyribonucleic acid

e.g.

for example

EIR

Environmental Impact Review

T

BHPB

May 2013

Environmental Impact Statement

ENR

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

GNWT
Golder
GPS
LSA
MVEIRB
MVLWB
NWT
PK
PKC

Government of the Northwest Territories

Golder Associates Ltd.

global positioning system

local study area

Mackenzie Valley Environmental Impact Review Board

Mackenzie Valley Land and Water Board

Northwest Territories
processed kimberlite

processed kimberlite containment

Protocol for Regional and International Shorebird Monitoring

R

PRISM

AF

EIS

Gahcho Kué Project

RSA

regional study area

TK

Traditional Knowledge

VC

valued component

WEMP

Wildlife Effects Monitoring Plan

D

Project

WLWB

Wek’èezhìi Land and Water Board

WWHPP

Wildlife and Wildlife Habitat Protection Plan

ZOI

zone of influence
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6.2

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.
The consolidated body of rock that underlies soil, sand, clay, gravel, or
other unconsolidated material.
An order of mammals that feed chiefly on flesh or other animal matter
rather than plants.
Removal of groundwater from surficial aquifers or deposits using wells or
drainage ditch systems.
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.
Interactions between the Project and the environment. For example, the
possible effects of dust on vegetation is considered to be a pathway.
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.
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.
The proposed development area that directly affects the soil and
vegetation components of the landscape.
A term used to describe the broad categories of similar effects pathways
The place or environment where a plant or animal naturally or normally
lives or occurs.
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.
The area within which an animal normally lives, and traverses as part of
its annual and seasonal travel patterns.
The removal, by water, of soluble matter from any solid material lying on
top of bedrock (e.g., soil, alluvium or bedrock).
Defines the spatial extent directly or indirectly affected by the Project.

T

Bedrock
Carnivore
Dewatering

AF

Ecosystem

Effects Pathways

Effects Predictions

R

Footprint

May 2013

GLOSSARY

Adaptive
Management

Eskers
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General Pathways
Habitat

D

Headwater(s)

Home range
Leaching

Local Study Area
(LSA)
Monitoring
Components

A term used to broadly describe the aspect of the environment and
population that may be impacted and monitored. Monitoring components
used here included:
 Habitat

De Beers Canada Inc.
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 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;
 change in distribution;
 change in behaviour; and
 change in survival and reproduction.
Negligible
A change to the environment that is difficult to notice or measure when
compared to natural changes
Processed
The material that remains after all economically and technically
kimberlite (PK)
recoverable diamonds have been removed from the kimberlite during
processing.
Processed
Man-made impoundment structure required to contain processed
Kimberlite
kimberlite slurry. Processed Kimberlite Containment are enclosed dykes
Containment (PKC) made with granite rock and overburden materials, constructed to stringent
geotechnical standards.
Raptor
A carnivorous (meat-eating) bird; includes eagles, hawks, falcons and
owls.
Regional Study Area Represents the area of the maximum predicted spatial extent of effects
(RSA)
from the Project.
Seepage
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.
Terms of Reference 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.
Traditional
Knowledge and understanding of traditional resource and land use,
Knowledge
harvesting and special places.
Tundra
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 Component Valued components represent biophysical, economic, social, heritage and
(VC)
health properties of the environment that are considered to be important
by society.
Wildlife
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.

Zone of Influence
(ZOI)

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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SPECIFIC WORK INSTRUCTIONS AND DATA SHEETS

DATE March 22, 2013

PROJECT No.

12-1365-0018-5000-60

TO Steven Lines
De Beers Canada Inc.
CC
FROM Credence Wood

EMAIL

credence_wood@golder.com

T

2013 BEAR STATION REDESIGN

Introduction

AF

In 2012, De Beers Canada Inc. (De Beers) participated in a regional grizzly bear monitoring program in
collaboration with Ekati and Diavik Diamond Mines and the Government of the Northwest Territories Department
of Environmental Resources. The program used hair snag stations to collect deoxyribonucleic acid (DNA) from
individual bears. The hair snag station has been redesigned for 2013 and will be deployed by snowmobile from
the Snap Lake Mine and Gahcho Kué Project in April, 2013 as requested by De Beers in March, 2013.
This memo describes the materials (Table 1) need and instructions to follow to prepare the hair snag stations for
deployment.

Supplies

Table 1 Station Materials and Number of Stations to be Constructed and Deployed for Each Site
per
Station

Snap Lake
(49 stations)

Gahcho Kué
(56 stations)

Total
(105 stations)

3

147

168

315

6, 5’ lengths required
per station

15 gauge barbed wire

30’

1470’

1680’

3150’

3, 10’ lengths required
per station

1/8” galvanized cable

6’

294’

336’

630’

4, 1‐1/2’ lengths
required per station

1/8” cable clips

4

196

224

420

1-3/4” fencing staples

6

294

336

630

R

Hardware

D

2”x4”x10’ lumber

Note: “ = inches; ‘ = feet

Golder Associates Ltd.
9, 4905 - 48 Street Yellowknife, Northwest Territories, Canada X1A 3S3
Tel: +1 (867) 873 6319 Fax: +1 (867) 873 6379 www.golder.com
Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America
Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.

Comment

Steven Lines
De Beers Canada Inc.

12-1365-0018-5000-60
March 22, 2013

Tools



circular saw



power drill with 1/4” drill bit



5/16” nut drivers



1/8” cable cutter hand tool



hammer

leather work gloves



heavy pants and long sleeve shirt



hearing protection



safety glasses

Instructions

AF



T

Health and Safety

A sample hair snag station will be available for reference at Snap Lake and Gahcho Kué while constructing the
stations for deployment. Below are the instructions to construct one hair snag station for deployment.



cut 3 - 2”x4”x10’s in half (5’ lengths)



drill 1/4” hole in each end of each 2”x4”x5’s

 drill hole on 4” side of 2”x4” and equal distance from 3 closest edges



wrap 10’ length of barbed wire around 3 of the 2”x4”x5’s

R

 secure end of barbed wire to 2”x4” with a fencing staple 6” below one drill hole
 wrap wire around 2”x4”, leaving 6” to 8” between barbed wire
 secure end of barbed wire with a fencing staple 6” above the drill hole
lay the 3 - 2”x4”s wrapped in barbed wire side by side on edge and feed a 1-1/2’ length of 1/8”
cable through the 3 drill holes; secure ends of cable with a cable clip to form a loop (Figure 1)



attach one end of 3 remaining 2”x4”’s to one end of each 2”x4” wrapped in barbed wire with a 1-1/2’
length of 1/8” cable; secure ends of cable with a cable clip to form a loop (Figure 2)



fold together (Figure 3) and secure bundle with tape or plastic wrap

D



Schedule

Hair snag stations need to be constructed for deployment before April 6, 2012.
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Figures

Figure 2

R

AF

Figure 1

Figure 3b
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Figure 3a
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SPECIFIC WORK
INSTRUCTIONS

SWI No: SWI-01-Grizzly-2013

Project: Grizzly Bear Hair Snagging

Date: December 3, 2012

Authors: Linh Nguyen
Signature:

Task Manager: Dan Coulton

Signature:

Project Manager: Amy Langhorne

Signature:

Project Director: Ron Barsi

Cc:

File Number: 11-1365-0012

Project / Task Number: 11-1365-0012-13040-20

Contacts

AF

Subject: Regional Grizzly Bear Hair Snagging Survey

T

Crew Lead:

Dan Coulton
Work: (867) 873-6319
Email: Daniel_Coulton@golder.com

1.0

SCOPE OF WORK

The De Beers Canada Inc. (De Beers) program will use hair snagging techniques to collect DNA on individual grizzly

R

bears with the intent to support potential cumulative effects assessment and management by the Government of the
Northwest Territories. The hair snagging surveys are designed to monitor the abundance and distribution of grizzly bears
in the study area and will be completed in collaboration with the Ekati and Diavik diamond mines. De Beers will monitor
grizzly bears in the southern part of the study area which includes an area of approximately 15,000 km2. The total number
of hair snagging stations will be 105 (56 monitored from the Gahcho Kuè Project and 49 by Snap Lake Mine). The general

D

appearance of the hair snagging station is of a pyramid of 2x4 lumber. Hair snagging stations are distributed using as 12
km x 12 km grid-cell pattern with one station per cell, with the station location within each cell to be informed by local
knowledge from a community assistant . Each station will be checked a total of six times, approximately every 10 to 14
days from late June to September. Hair present will be collected and archived for later DNA analysis.

Equipment Required



Personal protective equipment (PPE), including hard hat, safety glasses, high-visibility vest, steel toes boots,
sunscreen and sunglasses, leather glovers.






Two GPS units set to NAD83, and spare AA batteries (lithium)
One satellite phone and a spare battery.
Digital camera, with memory card and spare AA batteries.
Site Binder(s), which are to include copies of the site info, SWI, Health and Safety plan, De Beers Safe Work Plan.

Golder SWI – Grizzly Bear DNA Survey

Field notebook and pencils
Lure supplies
Blowtorch with matches/lighter
#3 coin, #10 letter and 10 x 13 manila envelopes
Forceps and nitrile Gloves
First aid Kit
Radio – From site
Bear spray/bangers

T

2.0

5 point safety cards (provided by De Beers).

Station repair kit tool bag: hammer, drill, drill bits, hand saw, wire cutters, tape measure and pre-cut lumber.
Lysol wipes

PROCEDURES

Station Deployment

AF
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Hair snagging stations will have been assembled prior to the deployment phase of the program by De Beers staff at site.
Upon arrival at site, ensure all required materials are accounted for and ready for field deployment (stations are
assembled, spare lumber is available and lure is present). Meet with helicopter pilot to describe what needs to be done.
Ensure grizzly bear hair snagging station waypoint locations are loaded in the GPS (or that the pilot has them). Load the
equipment in the helicopter. Lure, blowtorch, bear spray, etc. must go into the basket or storage compartment in the rear
of the aircraft.

R

Using a GPS, navigate to waypoints using GPS, “Go To” function. Upon arrival at the waypoint location, the community
assistant should choose a location within 200 metres of original waypoint (the approximate grid cell centre) where the
station will be located for the duration of the study. When all stations have been errected, the field crew will apply lure(s)
as described below.

D

Station Inspections

Inspection of stations will occur at 10 to 14 days following the application of lure. Lure application will not be required at
the final inspection of the program.

Land approximately 25 m downwind from the station (outside of the helicopter wash area), to avoid blowing hair off the
station. Check all barbs for hair. If there is no hair, then apply fresh lure in accordance to the lure schedule below. If

hair is present, the pilot should shut down the helicopter while sample collection is completed.
Collect hair using forceps beginning at the top of each leg and working down. Collect all hair samples on a single leg
before moving to the next leg. Each clump of hair from a barb should be in its own coin envelope. Try to remove samples
without breaking the hair as the roots need to be attached. Complete hair collection on all legs, and then move to ground
sample collection. Be sure to write all data on envelopes, and store the samples in a 10 x 13 envelope.

Golder SWI – Grizzly Bear DNA Survey
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It is important to use the blowtorch to sterilize the barbed wire and wood. Be sure to torch all remaining hair and
locations on the tripod where the grizzly bears have been chewing to remove DNA between checks.
If a station has been knocked over or broken, reset or repair the station using spare lumber. You may have to move the
station up to 5 metres from where it was origally deployed particularly if there was a lot of hair on the ground so that the
next hair collection isn’t contaminated with the current one.

Application of Lure(s)
Stand upwind as you add the lure to avoid contaminating clothing. Use Lysol wipes in the equipment box to wipe off

T

specks of lure that may splash on you. Lures will be alternated among 6 sessions. Cattle blood will be used three times,
fish oil twice, and a combination of sweeter synthetics for the last session. Lure application will occur according to the the
following schedule:
Session 1: blood (1L per tripod);



Session 2: fish oil (250 mL per tripod);



Session 3: blood;



Session 4: fish oil;



Session 5: blood;



Session 6: sweet synthetic tic (2oz) and beaver castor (1/4 bottle per tripod).

AF



For blood, start at the top and pour down the legs and also place some on the ground in the middle of the station with any

R

remaining blood poured on the legs and ground.

For fish oil, depending on the station design, the same procedure may be followed as for blood, or the oil may be soaked
into a rag and suspended from the top of the station with any remaining oil poured on the legs and ground.
The sweet synthetics may follow the same procedure as fish oil. The beaver castor is smeared around the top of the

D

station and down the legs.

Complete data entry for each station in the field notebook including if there are no hair samples. If possible scan or
photocopy the field notebook at the end of each field day. Enter data electronically after each field program into an Excel
spreadsheet

Labelling of Hair Samples

Each barb with hair on it is considered a sample, and each sample is placed in a separate coin envelope with a unique
label. On each coin envelope, you will record the Cell #, Sample ID and Date. The WGI ID is the unique identifier used by
the lab to distinguish between samples and is provided on the labels.
Each coin envelope will look like this:

Golder SWI – Grizzly Bear DNA Survey
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Cell #

Each project has a variable number of cells. The cell # is a number from 1 to 105 (or however many cells there are),
depending on which cell you are in. Use the GPS waypoint and field map provided to determine which cell you are in.

AF

Sample ID

Not all samples are submitted for analysis due to analytical costs. As a result, a sub-sampling protocol has been
established. To facilitate sub-sampling, hair samples are collected and identified as part of a cluster. The assumption is
that hairs from the same cluster are from the same individual, and therefore only 1 sample from a cluster is submitted for
DNA extraction. Hair samples are to be collected and labelled as follows:

Each leg of the station will arbitrarily be labelled P1, P2 and P3. Start the hair collection at the top of a leg and work your
way down. A cluster is defined as all hair on consecutive barbs. When an empty barb is encountered, a new cluster starts
with the next barb that has hair. A cluster is given a number, and the individual hair sample is given a letter. The first

R

cluster on a leg will be 1a, 1b, 1c etc… an empty barb... then the second cluster will be 2a, 2b, 2c, etc. And so on down
the bottom of a leg. A sample ID will look like P1-1a, where P1 is post 1 and 1a is the first barb of the first cluster.

Repeat for the second leg. A cluster at the top of the second leg will be labelled as P2-1a, P2-1b, P2-1c an empty bard, so

D

a new cluster, P2-2a, P2-2b, P2-2c… etc.

If there is hair on the wood between bards, either keep it in the cluster sample of which it is closest to, or give it a unique
sample ID. If it is on the wood between two consecutives barbs with hair, keep it in that letter cluster.
Samples on the base lumber (for those stations that have a base) or samples on the ground, simply collect them and label
them separately as G1, G2, G3 etc.

WGI ID

This is the unique identifier used by Wildlife Genetics International (WGI), the lab that analyzes DNA from the hair
samples. The coin envelopes are grouped with elastics into 20 envelopes in a group. Please write down which WGI #’s
were used at each tripod on the data sheets in the yellow fieldnotebook.

All sample envelopes from one tripod will go in a white letter-size envelope. On the outside of the envelope, please label
as shown below (for example):

Golder SWI – Grizzly Bear DNA Survey
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Project:
Cell #: 25
# Samples: 17
Date: June 5, 2013

At the end of the check, all the white letter envelopes will go into the large 10x13 manila envelope. Please label the

Project:
Check #: 2

AF

Date: June 5, 2013

T

outside of that envelope as the following example:

# Cells with samples: 14

D
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WGI #’s: 352-443

Golder SWI – Grizzly Bear DNA Survey
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EXAMPLE FIELD DATA SHEET

4.0

GRIZZLY BEAR STATION WAYPOINTS

D

R
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3.0

YELLOWKNIFE WILDLIFE GROUP
Wildlife Survey Record (Form #1, Version 1)

Page _______ of _______

#9 - 4905 - 48th St., Yellowknife, NT, X1A 3S3
Project Description:

Grizzly Bear Hair Snag Survey

Date: ___________ 2013

Project #:

Snap Lake Monitoring 12-1365-0018-5000

Trip #:

of

Weather:

Crew:

Time Departed:

Time Returned:

7

Additional Notes:

Hair Present No. Samples

Comments

Waypoint

NAD 83 Zone 12
Easting

D

R
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Station
Number

QA check completed by:

QA Date:

Northing

Golder SWI – Gahcho Kué Wolverine Hair Snagging Survey

SPECIFIC WORK
INSTRUCTIONS
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SWI No: SWI-01-Wolverine-2013

Project: Wolverine Hair Snagging

Date: November 30, 2012

Authors: Dan Coulton
Signature:

Task Manager: Dan Coulton

Signature:

Project Manager: Amy Langhorne

Signature:

Project Director: Ron Barsi

Cc:

File Number: 12-1365-0018

Project / Task Number: 12-1365-0018-5000

Contacts

AF

Subject: Wolverine Hair Snagging Survey

T

Crew Lead:

Dan Coulton
Work: (867) 873-6319
Email: Daniel_Coulton@golder.com

Credence Wood
Work: (867) 873-6319
Email: Credence_Wood@golder.com

Scope of Work

Wolverine hair snagging surveys are designed to monitor the abunance and distribution of wolverines in the study area.
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The methodology is largely analogous to the techniques currently used to monitor wolverines at diamond mine
developments in the NWT. A total of 120, hair snagging posts are distributed every 25 km2 within the study area (3,000
km2) and are deployed, surveyed twice and recovered by one biologist and one community assistant by snowmobile and
toboggan. Hair snagging posts and bait should be partially assembled at site to facilitate deployment. Waypoints are
established for deployment of each post but the final location is determined by a community assistant at the start of the

D

program. The survey should require approximately 18 full days of work (more with weather delays).

Equipment Required



Personal protective equipment (PPE), including hard hat, safety glasses, high-visibility vest, steel toes boots,
sunscreen and sunglasses.








Two GPS units set to NAD83, and spare AA batteries (lithium)
One satellite phone and a spare battery.
Digital camera, with memory card and spare AA batteries.
Site Binder(s), which are to include copies of the site info, SWI, Health and Safety plan, De Beers Safe Work Plan.
5 point safety cards (booklet from De Beers).
Maps showing the sampling locations and indicating GPS coordinates on the back (laminate field copies; provide
copies to Security and Environment).

Golder SWI – Gahcho Kué Wolverine Hair Snagging Survey
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Field supplies including sample key envelopes, latex gloves, pencils and field notebook and notebook computer.



Two snow machines and toboggans and related safety (helmet and spot units), repair, operation, and maintenance
equipment (provided by De Beers).




Additional snow machine on site for rescue (provided by De Beers).

Winter clothing and cold weather steel toe boots.
Instant heat packs.
One winter survival gear pack.

Two shovels, hammer, cordless drill with socket adapter and spare battery, socket and wratchet, and spare fencing

1.0

Wolverine lure and carion wrapped in wire and frozen.

PROCEDURES

Post Deployment

AF
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nails. Propane torch, propane (spare propane) and ignition source (lighter and matches).

Upon arrival at site, confirm that all posts have been prepared (lumber cut, holes drilled, barb wire attached) and sufficient
supplies are available (lag bolts and washers, lure, and bait). Complete inspections of snowmobiles and toboggans, and
prepare for departure. Make sure the track file has been cleared and set to “on” prior to departure.

Using a GPS, navigate to waypoints using GPS, “Go To” function. Once at waypoint, the community assistant should
choose, within 200 metres, where the post will be assembled and erected; take a new waypoint if the location is different.
Assemble post using two lag bolts and washers so that the base of the post forms an “X”. Excavate a hole in the snow

R

and bury and pack the base of the post. Affix lure and meat by wire to the top of the post. Navigate to the next waypoint
using “Go To” function and repeat this process until all posts are erected and baited. Large mammals and wolverine
tracks encountered should be recorded on the data sheet with a waypoint and noted as incidental observations:
Nearest post location

GPS waypoint (in the GPS unit and as well as on data sheet – record both waypoint name and UTM coordinates

Species

D








Number of tracks

Estimated age of track (whether track occurred before or after the most recent snowfall or wind threshold event)
Other relevant comments (i.e., if observers can distinguish between male and female, if animal has crossed transect
more than once, direction of travel, etc)

Post Inspections
Posts are surveyed a total of two times after deployment with 10 to 14 days between checks. Stations should be checked
in approximately the same order they were deployed. Carry repair supplies with you when checking stations (i.e., lumber,
barbed wire, hardware, tools).

Golder SWI – Gahcho Kué Wolverine Hair Snagging Survey
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At each site, search the post for bunches of hair with lots of root attached. Remove the best bunches (clumps with
multiple hair follicles / skin tags attached) from the barbed wire with hemostats and place into individual key envelopes.
Record the station name, date, and time the sample was collected on the envelope. If more than one sample is collected
at a station, record ‘1 of n’, 2 of n’, 3 of n’, etc. on each envelope. If sample(s) are suspected to be non-wolverine, note the
species on the envelope (e.g., arctic fox, muskox, grizzly bear, etc.). Residual hair that can not be removed must be
burned by torch. Record the post name, date and time of the check, sample envelope numbers, what repairs if any were
needed on the station in the field notebook. Complete any required repairs and new lure and bait to the post (see above).
Posts will be collected after the second survey and cached at elevated locations in the study area for future use.

Once back at camp, if hair samples and envelopes are at all damp allow them to dry before bundling envelopes together

T

for storage. If they are really wet, make a stand to keep the envelopes apart and place someplace warm with moving air if
possible (i.e., by a register or fan). Do not store samples in a plastic bag or container as moisture will degrade the DNA;
use a large envelope or cardboard box. Download any new waypoints and track files.

EXAMPLE FIELD DATA SHEET

AF
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Wildlife Survey Record (Form #1, Version 1)

DATE:
CREW:

#9 - 4905 - 48th St., Yellow knife, NT, X1A 3S3

PAGE:

YELLOWKNIFE WILDLIFE GROUP

Project Description Wolverine Hair Snagging Survey
Weather

Project #

2013
of

11-1365-0012-6060

Assistant:

Time Departed:

R

Time Returned:

D

Additional Notes:

Post
No.
Hair
Number Present S amples

3.0

GK1

Yes

3

-

-

-

Comments

wolverine tracks, since last
snowfall

Waypoint NAD 83 Easting NAD 83 Northing
1

5583421

7032511

2

5583450

70332520

WOLVERINE HAIR SNAGGING POST WAYPOINTS

YELLOWKNIFE WILDLIFE GROUP
Wildlife Survey Record (Form #1, Version 1)

Page _______ of _______

#9 - 4905 - 48th St., Yellowknife, NT, X1A 3S3
Project Description:

Wolverine Hair Snag Survey

Date: _____ April 2013

Project #:
Trip #:

Snap Lake Monitoring 12-1365-0018-5000-50

1

2

Weather:

Crew:

Time Departed:

Time Returned:

3

Additional Notes:

Hair Present No. Samples

Comments

Waypoint

NAD 83 Zone 12
Easting

D

R

AF

T

Post Number

QA check completed by:

QA Date:

Northing
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CARIBOU EFFECTS PATHWAYS ASSESSED IN THE ENVIRONMENTAL IMPACT
STATEMENT, EXPECTED TYPES OF MONITORING AND APPLICABLE
MONITORING PROGRAMS

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

Monitoring
Components

Monitoring Components, Effects Pathways, Effects Assumptions and Predictions, and Types of Monitoring
Effects Pathways

General
Pathway

Pathway
Assessment

Primary

Habitat

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

Direct and
indirect habitat
loss

Primary

Direct and
indirect habitat
loss

Secondary

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

People

Effect
Prediction
Summary

Magnitude of
the
Incremental
Effect

Access

Primary

Type of
Monitoring

Movement and
behaviour will
be affected

Negligible to
low

Applicable
Monitoring
Programs

Testing effects

 Site Surveillance
Monitoring
 Vegetation and
Soil Monitoring
Program

Movement and
behaviour will
be affected

Negligible to
low

Testing effects

 Site Surveillance
Monitoring

 Best practices will
limit effects to
vegetation

Movement and
behaviour will
be affected

Negligible

Testing effects

 Site Surveillance
Monitoring

 Use of the Winter
Access Road for
harvesting will be
low, as observed at
Snap Lake

Limited public
use of winter
access road

Negligible to
low

Testing effects
Testing
mitigation
effectiveness

 Site Surveillance
Monitoring

D
R

Road footprint may
cause changes to the
amount of different
quality habitats (e.g.,
degradation to
vegetation), and alter
caribou movement and
behaviour
Increased access for
traditional and nontraditional harvesting
may alter caribou
movement and
behaviour, which can
affect survival and
reproduction

Assumptions

AF

Habitat

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

Habitat

May 2013

T

Table B-1

B-1

De Beers Canada Inc.

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

Habitat
Caribou

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

General
Pathway

Sensory
disturbance

Pathway
Assessment

Assumptions

Effect
Prediction
Summary

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

Movement and
behaviour will
be affected

Dust
deposition

Primary

Primary

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

D
R

Habitat

Monitoring Components, Effects Pathways, Effects Assumptions and Predictions, and Types of Monitoring
(continued)

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

Magnitude of
the
Incremental
Effect

T

Monitoring
Components

May 2013

Negligible to
low

AF

Table B-1

B-2

Dust
deposition

Secondary

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

De Beers Canada Inc.

Movement and
behaviour will
be affected

Movement and
behaviour will
be affected

Negligible to
low

Negligible

Type of
Monitoring

Applicable
Monitoring
Programs

Testing effects

 Site Surveillance
Monitoring
 Regional
Monitoring

Testing effects

 Site Surveillance
Monitoring
 Regional
Monitoring
 Vegetation and
Soil Monitoring
Program
 Air Quality
Monitoring
Program

Testing effects

 Site Surveillance
Monitoring
 Vegetation and
Soil Monitoring
Program
 Air Quality
Monitoring
Program

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

Monitoring Components, Effects Pathways, Effects Assumptions and Predictions, and Types of Monitoring
(continued)
Effects Pathways

Habitat

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

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

Pathway
Assessment

Assumptions

Habitat

Effect
Prediction
Summary

Magnitude of
the
Incremental
Effect

Dust
deposition

Dewatering
and changes
to downstream
flows

Type of
Monitoring

Secondary

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

Movement and
behaviour will
be affected

Negligible

Testing effects

No Linkage

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

No caribou
mortality

Nil

Testing effects

D
R

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

General
Pathway

T

Monitoring
Components

May 2013
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Table B-1

B-3

Secondary

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

De Beers Canada Inc.

Limited change
to movement
Negligible
and behaviour

Testing effects

Applicable
Monitoring
Programs
 Site Surveillance
Monitoring
 Vegetation and
Soil Monitoring
Program
 Air Quality
Monitoring
Program
 Vegetation and
Soil Monitoring
Program
 Air Quality
Monitoring
Program
 Surveillance
Network Program
 Aquatic Effects
Monitoring
Program

 Vegetation and
Soil Monitoring
Program
 Site Surveillance
Monitoring

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

Habitat

Effects Pathways
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
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
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

General
Pathway

Dewatering
and changes
to downstream
flows

Pathway
Assessment

Assumptions

Habitat
Caribou

Effect
Prediction
Summary

Magnitude of
the
Incremental
Effect

Dewatering
and changes
to downstream
flows

Dewatering
and changes
to downstream
flows

Type of
Monitoring

Applicable
Monitoring
Programs

Secondary

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

Limited change
to movement
Negligible
and behaviour

Testing effects
Regulatory
requirement

 Vegetation and
Soil Monitoring
Program
 Surveillance
Network Program

Secondary

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

Limited change
to movement
Negligible
and behaviour

Testing effects
Regulatory
requirement

 Vegetation and
Soil Monitoring
Program
 Surveillance
Network Program

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

No caribou
mortality

Testing effects
Regulatory
requirement

 Site Surveillance
Monitoring
 Surveillance
Network Program

D
R

Habitat

Monitoring Components, Effects Pathways, Effects Assumptions and Predictions, and Types of Monitoring
(continued)

T

Monitoring
Components

May 2013
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Table B-1

B-4

No Linkage

De Beers Canada Inc.

Nil

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

Habitat
Caribou

Caribou

Caribou

Monitoring Components, Effects Pathways, Effects Assumptions and Predictions, and Types of Monitoring
(continued)
Effects Pathways
Changes in the timing
of freeze and break-up
downstream may alter
caribou movement and
behaviour, and could
cause injury/mortality
to individual animals
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

General
Pathway

Dewatering
and changes
to downstream
flows

Pathway
Assessment

Effect
Prediction
Summary

Assumptions

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

No caribou
mortality

Secondary

 Frequency of minerelated mortalities at
other mines is
extremely low
(Marshall 2009)

Secondary

No Linkage

Magnitude of
the
Incremental
Effect

T

Monitoring
Components

May 2013

Physical and
chemical
hazards

Physical and
chemical
hazards

Type of
Monitoring

Applicable
Monitoring
Programs

Testing effects
Regulatory
requirement

 Site Surveillance
Monitoring
 Surveillance
Network Program

Mortality will be
Negligible
negligible

Testing effects
Testing
mitigation
effectiveness

 Site Surveillance
Monitoring
 Waste
Management Plan

 Infrequent
occurrence of wildlife
collisions at other
mines

Mortality will be
Negligible
negligible

Testing effects
Testing
mitigation
effectiveness

Mortality will be
Negligible
negligible

Testing effects
Testing
mitigation
effectiveness

Mortality will be
Negligible
negligible

Testing effects

 Site Surveillance
Monitoring

No caribou
mortality

Testing effects
Testing
mitigation
effectiveness
Regulatory
(a)
requirement

 Site Surveillance
Monitoring
 Emergency
Response Plan
 Waste
Management Plan

Nil

AF

Table B-1

B-5

Secondary

Caribou

Injury or mortality to
individual animals
getting trapped in
sediments

Physical and
chemical
hazards

Secondary

 Infrequent
occurrence at other
mines

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

D
R
Caribou

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

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

De Beers Canada Inc.

Nil

 Site Surveillance
Monitoring
 Wildlife and
Wildlife Habitat
Protection Plan
 Site Surveillance
Monitoring
 Waste
Management
Program
 Wildlife and
Wildlife Habitat
Protection Plan

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

Monitoring
Components

Monitoring Components, Effects Pathways, Effects Assumptions and Predictions, and Types of Monitoring
(continued)
Effects Pathways

General
Pathway

Caribou

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

Pathway
Assessment

Assumptions

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

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

No caribou
mortality

 Ecological risk
assessment results
were accurate,
indicating negligible
risk

No caribou
mortality

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

Effect
Prediction
Summary

Magnitude of
the
Incremental
Effect

Physical and
chemical
hazards

No Linkage

De Beers Canada Inc.

No caribou
mortality

Type of
Monitoring

Applicable
Monitoring
Programs

Testing effects

 Site Surveillance
Monitoring
 Vegetation and
Soil Monitoring
Program
 Surveillance
Network Program
 Aquatic Effects
Monitoring
Program

Nil

Testing effects

 Site Surveillance
Monitoring
 Vegetation and
Soil Monitoring
Program
 Surveillance
Network Program
 Aquatic Effects
Monitoring
Program

Nil

Testing effects

 Site Surveillance
Monitoring

AF

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

Caribou

May 2013

T

Table B-1

B-6

Nil

Gahcho Kué Project
Wildlife Effects Monitoring Program v1

Habitat

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

General
Pathway

Pathway
Assessment

Assumptions

Habitat

Effect
Prediction
Summary

Seepage and
Leaching from
Fine PKC
No Linkage
Facility and
Coarse PK and
mine rock piles

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

Seepage and
leaching from
Fine PKC
No Linkage
Facility and
Coarse PK and
mine rock piles

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

Movement and
behaviour will
not be affected

Seepage and
leaching from
Fine PKC
No Linkage
Facility and
Coarse PK and
mine rock piles

 Decommissioning
plans will consider
No change to
seepage and erosion,
movement and
and encourage
behaviour
formation of
permafrost

D
R

Habitat

Monitoring Components, Effects Pathways, Effects Assumptions and Predictions, and Types of Monitoring
(continued)
Magnitude of
the
Incremental
Effect

T

Monitoring
Components

May 2013

Movement and
behaviour will
not be affected

PK = processed kimberlite; PKC = processed kimberlite containment; PAG = potentially acid generating.

De Beers Canada Inc.

Type of
Monitoring

Applicable
Monitoring
Programs

Testing effects
Regulatory
requirement

 Site Surveillance
Monitoring
 Surveillance
Network Program
 Aquatic Effects
Monitoring
Program

Nil

Testing effects
Regulatory
requirement

 Site Surveillance
Monitoring
 Surveillance
Network Program
 Aquatic Effects
Monitoring
Program

Nil

Testing effects

 Decommissioning
Monitoring

Nil

AF

Table B-1

B-7

APPENDIX C
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T

COMMENTS ON CARIBOU MONITORING FROM THE DIAMOND MINE WILDLIFE
MONITORING WORKSHOPS, 2009 AND 2010
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Comments on Caribou Monitoring from the Diamond Mine Wildlife Monitoring
Workshops, 2009 and 2010.

Marshall, R. 2009. Diamond mine wildlife monitoring workshop report. Prepared by
Rob Marshall for Diavik Diamond Mines Inc.
The types of impacts that mine infrastructure and activities were predicted to
cause for caribou included:
direct summer habitat loss;



indirect habitat loss due to sensory disturbances;



zone of influence ranging from 3 to 7 km (Diavik);



alterations to caribou movement and avoidance of mine infrastructure
will be minor (Ekati);

AF

T





behavioural disturbances (activity budgets and stressors);



roads acting as barriers; and



Mine-related mortalities.

Behaviour

R

ENR went on to say that the analysis completed to date suggests that there are
cumulative impacts on caribou but cautioned that it is hard to separate out
impacts associated with the mines from natural factors that affect caribou such
as weather and insect harassment. ENR finished by mentioning that they could
use better behavioural data for their modeling work but acknowledged it is
difficult to collect this information.

D

Another matter of interest to participants involved the mines’ zones of influence.
Participants suggested that more analysis could be done to better understand the
reasons for the zones of influence and the effect on caribou. Specifically, it was
suggested that an analysis be done to investigate the possible factors, such as
dust, ground vibration and aircraft flights, that create the zone of influence for a
mine and to use this information and the historical data to try to determine the
shape and temporal aspects of the zones of influence, including whether the
scale of the various impacts on caribou (and other animals and their habitats)
created by the zone are similar in extent to the zone itself. The results reported
by the mines regarding caribou behaviour did not include much detail other than
a general conclusion that the impacts were within the levels originally predicted.
To explain this, the mines pointed out that the data collected to date was not that
powerful due to limitations in the studies, especially not enough information being
collected. Specifically, it was noted that the behavioural surveys can only be
done when caribou are present in the area and staff is available to respond

De Beers Canada Inc.
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Mine-related Mortality

T

immediately. These limitations have resulted in insufficient observations being
collected to support firm conclusions about the impacts of the mines on caribou
behaviour. An observation that climatic and environmental factors also influence
caribou behaviour which may require the completion of simultaneous surveys in
different areas in order to be able to control for the influence of natural factors. In
saying so, it was acknowledged that this idea would be very labour-intensive to
implement. Specifically, it was noted that one of the most important factors
related to caribou energetic is the duration of foraging time in the post-calving
period. It was suggested that additional analysis of the existing data to determine
the level of staff effort expended compared to the results achieved may provide
some insights on whether the study objectives and design should be reconsidered and revised.

AF

In summary, the mines indicated that there had been only two mine-related
caribou mortalities since 1996. Workshop participants did not provide any
substantive comments with respect to these results or suggestions for
improvement in the mitigation measures currently in place, however, a
suggestion was put forth that the effectiveness of mitigation measures (e.g.,
various dust suppressants, road watering, blast patterns) should be measured or
assessed.

Zone of Influence

R

Discontinuing aerial surveys entirely (if no new information is being gathered)
and increasing the use of Aboriginal people in the design and involvement of
caribou monitoring

D

Related to this were suggestions to consider conducting the aerial surveys every
few years rather than annually, although there was debate about the frequency of
the surveys.

Conclusion
Participants seemed generally satisfied with the methods, results and status of
the mines’ efforts in the areas of direct habitat loss, mitigation measures and
mine-related mortality. There were much greater differences of opinion
expressed and a range of suggestions provided on issues such as the rationale
for continuing to measure the zone of influence, implications of the alterations to
movements and avoidance of the mines sites, behavioural disturbances, roads
and dust.

De Beers Canada Inc.
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Handley J. 2010. Diamond Mine Wildlife Monitoring Workshop Report. Prepared
for Environment and Natural Resources. Yellowknife, NWT, Canada.

T

Discussions generally were on the issues of whether the zone of influence for
caribou changed in relation to mine activity and whether caribou behavior
(resting, feeding, moving) changed with distance from the mines. Various
behavior monitoring methodologies were considered but the conclusion was that
the current method used by the mines in optimizing opportunities when the
caribou are in the area was likely the most effective. Dust distribution and
collection methods were reviewed.
Recommended Objective (ZOI): To determine whether the zone of influence
changes in relation to mine activity.

AF

Recommended Objective (Behavior): To determine if caribou behavior changes
with distance from the mines.

Recommendations:

In the Lac de Gras region, continue to conduct surveys using the
combined EKATI/DDMI footprint.



Conduct aerial surveys on a weekly basis for a 3 year window, starting
in 2012, or when a significant change in mining occurs.



At the end of 3 years, conduct a power analysis to determine if an
additional year(s) is required.

R



D

After the window is completed, pause aerial surveys again until a significant
change in mine activity occurs (e.g., closure). EKATI and Diavik will have to
cooperate in determining significant changes among the two mines.

De Beers Canada Inc.

