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Abbreviations

Abbreviation

Definition

AlC

Akaike’s Information Criterion

Dominion Diamond

Dominion Diamond Ekati Corporation

Ekati Diamond Mine

Ekati mine

ERM ERM Consultants Canada Ltd.
GIS geographical information system
Golder Golder Associates Ltd.

GPS global positioning system

NWT Northwest Territories

Project Jay Project

QA quality assurance

QC quality control

Units of Measure

Unit Definition

% percent

°C degrees Celsius
ha hectare

km kilometre

m metre

m? square metre
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1 INTRODUCTION
1.1 Background

Dominion Diamond Ekati Corporation (Dominion Diamond) is a Canadian-owned and Northwest
Territories (NWT) based mining company that mines, processes, and markets Canadian diamonds from
the Ekati Diamond Mine (Ekati mine). Dominion Diamond also markets Canadian diamonds from its 40
percent (%) ownership of the Diavik Diamond Mine. The existing Ekati mine is located approximately 200
kilometres (km) south of the Arctic Circle and 300 km northeast of Yellowknife, NWT (Map 1.1-1).

Dominion Diamond is proposing to develop the Jay kimberlite pipe (Jay pipe) located beneath Lac du
Sauvage. The proposed Jay Project (Project) will be an extension of the Ekati mine, which is a large,
stable, and successful mining operation that has been operating for 18 years. Most of the infrastructure
required to support the development of the Jay pipe and to process the kimberlite currently exist at the
Ekati mine. The Project is located in the southeastern portion of the Ekati claim block, approximately
25 km from the main facilities and approximately 7 km to the northeast of the Misery Pit, in the Lac de
Gras watershed (Map 1.1-2).

A horseshoe-shaped dike will be constructed to isolate the portion of Lac du Sauvage overlying the Jay
pipe. The isolated portion of Lac du Sauvage will be dewatered to allow open-pit mining of the kimberlite
pipe. The Project will also require access roads, pipelines, and a power line to the Jay Pit from the Misery
Pit. Project components and associated activities that could potentially affect caribou and other wildlife
include the following:

e dewatering of the diked area of Lac du Sauvage;

e roads, pipelines, and power lines to Lac du Sauvage and associated removal of esker material,

e increased traffic on the Misery Road;

e quarrying of granite rock for construction material and/or use of granite rock mined from the Lynx Pit;

o diversion of a small drainage area on the northwest shore of Lac du Sauvage (Sub-Basin B Diversion
Channel) to direct the Christine Lake outflow south around the dike into the main basin of
Lac du Sauvage;

e open-pit mining of the Jay Pit;

e Jay waste rock storage area;

e processed kimberlite deposition;

e dust deposition on vegetation; and,

e reclamation of the Project (re-established surface flows, dike breaching, and other activities).
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In July 2015, a targeted field program was completed to provide additional data on local wildlife and
environmental conditions in the area surrounding the Project. Surveys included collecting information on
historic caribou trails. Caribou are valued components for several mineral developments in the Northwest
Territories (NWT), including the Project and the Ekati mine Wildlife Effects Monitoring Program. Valued
components represent properties of the environment that are important to the ecosystem, people and
society, and often include species at risk. Other surveys included environmental setting surveys and
carnivore den surveys.

Historic caribou trails were identified around the Jay and Lynx project development areas and the Misery
Road using high-resolution orthophotographs and classified using a geographical information system
(GIS) platform. In September 2015, a caribou trail field validation survey was completed. The purpose of
this survey was to validate the classifications of the caribou trails determined from orthophotos.

This report provides a description of the methods and a summary of all of the wildlife fieldwork completed
in 2015, including both the July and September programs. It also includes the caribou trail orthophoto
desktop analyses surrounding the Jay and Lynx project areas and the Misery Road. This report is
intended to complement larger-scale studies described in the Wildlife Baseline Report, Annex VIl of the
Jay Project Developer’'s Assessment Report (Dominion Diamond 2014a), the Sable Addendum Report
(Dominion Diamond 2014b), and the 2015 Ekati mine Wildlife Effects Monitoring Program report

(ERM 20186).
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2 2015 FIELD PROGRAMS

The 2015 wildlife field programs included environmental setting and carnivore den surveys. Desktop
orthophoto mapping of historic caribou trails near Misery Road and the Jay and Lynx projects were also
completed. Field validation of mapped historic caribou trails was also completed in the area surrounding
Misery Road. Each of these components is discussed in further detail below. In some cases, data
collected in previous years are also presented for comparison.

2.1 Environmental Setting Survey

Methods

Environmental setting surveys were completed on July 2, 3, and 4, 2015. Surveys involved walking in
parallel by three observers (two Golder Associates Ltd. [Golder] biologists and one Ekati Environment
Department summer student or Wildlife Technician), separated approximately 10 metres (m) apart. All
wildlife and wildlife sign, and caribou trails were recorded. The surveys included the proposed Jay Road
alignment, shoreline, and Lac du Sauvage islands.

Results

During the surveys, 200 wildlife encounters, 11 wildlife signs, and 14 caribou trails were observed
(Tables 2.1-1 and 2.1-2; Maps 2.1-1 and 2.1-2). Wildlife observed during 2015 environmental setting
surveys included birds (e.g., upland birds and waterbirds) and Arctic ground squirrels. Wildlife sign
included Arctic ground squirrel burrows, grizzly bear and unidentified animal digs, scat from grizzly bear,
caribou, Arctic hare, wolf, and unidentified animals, caribou antlers and bones, and unidentified animal
bones and ptarmigan pellets. No species at risk were observed during the surveys (Table 2.1-3). Results
from previous field surveys in June 2013 and July 2014 are also presented in Table 2.1-1 and Table 2.1-2
to show a more representative list of species found in the area.
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Table 2.1-1 Wildlife Species Observed during Environmental Setting Surveys, 2013 to 2015
Wildlife Species Number Observed
Common Name Scientific Name 2013 2014 2015

American pipit Anthus rubescens 0 21 1
American tree sparrow Spizella arborea 0 27 15
Arctic ground squirrel Uracitellus parryii 1 2 1
Arctic hare Lepus arcticus 2 0 0
Baird’s sandpiper Calidris bairdii 0 2 0
common loon Gavia immer 0 2 0
common/hoary redpoll Carduelis flamm./hornemanni 0 4 1
gray-cheeked thrush Catharus minimus 0 1 0
Harris’s sparrow Zonotrichia querula 0 46 4
herring gull Larus argentatus 0 1 0
horned lark Eremophila alpestris 0 2 0
lapland longspur Calcarius lapponicus 0 18 8
least sandpiper Calidris minutilla 0 11 3
Lincoln’s sparrow Melospiza lincolnii 0 0 2
lemming/vole Lemmus spp. 0 1 0
long-tailed duck Clangula hyemalis 0 1 0
long-tailed jaeger Stercorarius longicaudus 0 1 0
northern harrier Circus cyaneus 1 0 0
ptarmigan Lagopus spp. 0 1 0
red-throated loon Gavia stellata 0 1 0
rough-legged hawk Buteo lagopus 1 0 0
savannah sparrow Passerculus sandwichensis 0 31 2
semipalmated sandpiper Calidris pusilla 0 0 4
unidentified bird N/A 0 0 1
unidentified duck N/A 0 1 6
unidentified gull Larus spp. 0 3 5
unidentified loon N/A 0 0 1
unidentified raptor N/A 0 0 0
unidentified scaup Aythya spp. 0 0 1
white-crowned sparrow Zonotrichia leucophrys 0 14 0
yellow warbler Dendroica petechia 0 2 0

spp. = species; N/A = not applicable.
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Table 2.1-2 Wildlife Sign Observed during Environmental Setting Surveys, 2013 to 2015

Number Observed

Wildlife Sign
2013 2014 2015

o
~
[¢]

Arctic ground squirrel den

=
o

Arctic hare scat

caribou Kkill site

caribou antlers or bones

caribou scat

grizzly bear dig

grizzly bear scat

grizzly bear tracks

owl pellets

ptarmigan pellets

raptor pellets

unidentified animal bones

unidentified animal dig

unidentified animal scat

wolf scat

r|lO|O|O|O|O|O|O|Rr|[O|O|O|O|FL|O
o|o|o|o|o|r|O|N|O|(FR|N|O|O|O|O
O(rRr|FRP|FP|IP|O|([M|O|O|(O|FRP|N|[W|O

wolverine tracks

Table 2.1-3 Wildlife Species at Risk Observed or Expected in the Area of the Project

Species at Risk COSEWIC SARA
Species Scientific Name (NWT) Act Status Category of Concern
grizzly bear . Ursus arctos no status special concern under consideration
(northwestern population)
wolverine .
. Gulo gulo no status special concern no status
(western population)
peregrine falcon Eja:]lgﬁupseregrmus no status special concern special concern, Schedule 1
short-eared owl Asio flammeus no status special concern special concern, Schedule 1
rusty blackbird Euphagus carolinus no status special concern special concern, Schedule 1
red-necked phalarope Phalaropus lobatus no status special concern no status

Source: NWT SAR (2015).
COSEWIC = Committee on Status of Endangered Wildlife in Canada; NWT = Northwest Territories; SARA = Species at Risk Act.
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2.2 Carnivore Den Survey

Methods

Part of the Lac du Sauvage esker was surveyed on July 4, 2015 by two Golder biologists and one Ekati
Environment Department Wildlife Technician for the presence of carnivore dens and other wildlife sign.
One observer walked along the top of the esker, while each of the other two observers surveyed a side of
the esker.

Results

One inactive wolf den was observed during the 2015 survey. Wildlife and wildlife sign were also recorded
during the survey. A cross fox (Vulpes vulpes) was observed incidentally along with Arctic ground squirrel
burrows, wolf and caribou scat, and a grizzly bear dig (Map 2.2-1).

During the 2014 esker survey, no dens were observed but there were three instances of bear digs.
Findings in 2013 included a single wolf den with two adults and pups present. One inactive wolf den was
also recorded in 2013 in addition to wildlife sign such as bear and wolf scat, wolf and caribou tracks, hide
remains from a caribou kill and a number of grizzly bear digs and ground squirrel burrows (Dominion
Diamond 2014b).

2.3 Caribou Trail Aerial Surveys

Methods

Aerial surveys of historic caribou trails were completed on July 4 and 5, 2015. The objective of the
surveys was to map historic migration routes in the Project area approaching the Lac du Sauvage
narrows, and add to existing baseline information collected in 2013. Two biologists flew over the Project
area in a helicopter and recorded observations of caribou trails on a map.

Results

Historic caribou trails observed in 2013 and 2015 during the aerial reconnaissance surveys surrounding
the Project are presented on Map 2.2-2. These surveys provide high-level information about existing
caribou paths and obstacles that may influence their route as they migrate through the Lac de Gras
region. The results of the surveys will also add to the information collected in the past through aerial
surveys and assist with the GIS classification of caribou trails that have been completed using
orthophotos of the area around the Project.

2-6
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2.4 Caribou Trail Classification of Orthophotos

Methods

Orthophotos were used in a GIS platform to classify the relative occurrence and distribution of historic
caribou trails around the Jay and Lynx project development areas and around the Misery Road. The
orthophotos were high-resolution (0.2 m) aerial photos taken in 2013. The digital classification of caribou
trails (Photo 2.4-1) was completed at a resolution of 1 hectare (ha) or 10,000 square metres (m?, 100 m
by 100 m) to identify areas of low (Photo 2.4-2), medium (Photo 2.4-3), and high (Photo 2.4-4), as well as
no trail occurrence. Cells were assigned classification as no, low, medium, or high trail occurrence based
on number of trails detected and cell area covered by trails. A low trail occurrence area was an area that
had five or less caribou trails, or trails that covered less than 25 percent (%) of the cell area (i.e., 1 ha).

A medium trail occurrence area was classified as containing more than five trails but less than 15 trails, or
trails that covered less than 50% of the cell area. A high trail occurrence area had greater than 15 trails,
or had trails that covered greater than 50% of the cell area. Cells in which caribou trails were not
observed were designated as having no trail occurrence.

Photo 2.4-1  Caribou Trail from Ground Level — Photo taken along Misery Road at the Ekati
Mine, September 21, 2015 at Cell 141
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Photo 2.4-2 Low Caribou Trail Occurrence Cell (1 ha)

Photo 2.4-3  Medium Caribou Trail Occurrence Cell (1 ha)
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Photo 2.4-4 High Caribou Trail Occurrence Cell (1 ha)

i1

A quality assurance (QA) and quality control (QC) check was performed on 5% of the classified cells.
Cells were randomly selected for QA/QC within the GIS platform. This check was completed by having a
second observer classify the cells. For any classifications that did not match the original classification,
both the original classifier and the observer completing the QA/QC met and viewed the cell together to
determine the final classification.

Results

Classification of historic caribou trails from orthophotos identified several areas of high occurrence in the
area of the Project (Map 2.4-1). A total of 617 classified cells were checked for consistency between the
two orthophoto observers (i.e., 408 cells with no occurrence, 115 low occurrence cells, 63 medium
occurrence cells, and 31 high occurrence cells). A total of 45 cells (7.3%) changed classifications
following the QA/QC check (Table 2.4-1). Field surveys of 103 randomly selected cells were also
completed to assess how well the desktop classification of orthophotos corresponded to measurements
collected in the field (Section 2.5).
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Table 2.4-1 Classification Changes Following Quality Assurance/Quality Control Check

Classified as no trails Classified Classified as Classified Total Total
Original Classification detected after QA/QC as low after medium after as high chanaged Cells
QA/QC QA/QC QA/QC 9 Checked
No trails detected 393 13 1 1 15 408
Low trail occurrence 12 96 7 0 19 115
Moderate trail occurrence 0 5 54 4 9 63
High trail occurrence 0 0 2 29 2 31

QA/QC = Quiality Assurance/Quality Control.

2.5 Caribou Trail Classification Field Validation

Methods

A field survey of areas associated with orthophoto cells surrounding the Misery Road was completed from
September 16 to 24, 2015 in an effort to validate the caribou trail occurrence classifications determined
from orthophotos (Section 2.4). Weather conditions ranged from 10 degrees Celsius (°C) to -2°C with
several days of high winds (35 to 40 kilometres per hour) and blowing rain and snow. Most days were
clear or overcast with light wind. Snow melted quickly and did not affect the ability of the field crew to
detect trails.

The caribou trail survey included counting caribou trails and estimating non-vegetative (i.e., rock,
vegetation and water) habitat composition of survey cells. The survey included walking within a randomly
selected sample of 100 m by 100 m cells that had been classified as high (n=21), medium (n=21), low
(n=19), and no trail (n=42) occurrence. The survey design included visiting a higher number of no
occurrence cells to better understand why trails were not detected in these cells. Surveyed cells were
located within 300 m of the Misery Road, Lynx Road, and the access road to the Tibbitt-to-Contwoyto
Winter Road to facilitate vehicle transport of field crews and foot access for surveys (Map 2.5-1).
Observers navigated to pre-determined start and endpoints of survey transects by using a global
positioning system (GPS) device. Three observers walked in parallel separated by 10 m, in an east-west
direction and counted trails within 5 m of either side. Each field crew member completed three transects
within a cell, resulting in 90% cell coverage. Photos were taken, and GPS waypoints and tracking
features were recorded to illustrate trail density, location and survey path. The field crews included one
Golder biologist, one Ekati Environment technician, and one to two community assistants (Bobby Algona

from Kugluktuk and Robert Nitsiza from Whati).
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As described in Section 2.4, the classification model for historic caribou trail occurrence of orthophotos
cells included:

e alow occurrence area was an area that had five or less caribou trails, or trails covered less than 25%
of the cell area;

e a medium occurrence area was classified as containing more than five trails but less than 15 trails, or
trails that covered less than 50% of the cell area;

e ahigh occurrence area had greater than 15 trails, or had trails that covered greater than 50% of the
cell area; and,

e cells where trails were not visible in orthophotos were classified as no occurrence.

Thresholds described in the classification model were chosen arbitrarily to allow each orthophoto cell to
be classified quickly by desktop analysis and still reflect differences in relative occurrence. Relative
occurrence classifications of orthophotos were typically completed in less than two minutes. The
relationship between orthophoto classification and field-based maximum trail counts was examined using
Spearman’s Rho correlation analysis. The maximum number of trails encountered in the field was used
because more trails present on the ground should be positively correlated with the number of trails
detected in orthophotos. It was expected a priori that narrow and overgrown trails would be less likely to
be detected in orthophotos.
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Caribou trample and scarify vegetation as they move through the landscape (Zalatan et al. 2006). Slow
regeneration times of Arctic vegetation allow caribou trails to be detectable over long periods of time after
use. However, caribou are also known to travel across non-vegetated habitat such as eskers and
bedrock. Thus, the ability to detect historic trails from orthophotos may be positively correlated to
abundance and distribution of substrates that support vegetation growth. The proportion of non-vegetated
substrates was measured for each cell by recording the cumulative area of rock, boulder, and water as
they were encountered along three equally spaced transects by one observer using the “distance to” GPS
function. The cumulative area of rock, boulder, and water in each cell was divided by the area surveyed to
derive an estimate of the proportional coverage of non-vegetated substrates. The association between
the maximum counts of caribou trails in survey cells and the proportion of rock, boulder, and water
habitats was examined using Spearman Rho correlation analysis.

In addition, alternate classification schemes that varied in the number of classes were evaluated based
on the field trail count data. The alternate classifications schemes included combining the no and low
occurrence categories into a single class, and combining the low and medium occurrence categories into
single class to achieve a three-occurrence class scheme. The original four classification scheme (i.e., no,
low, medium, and high occurrence) and the two, three class alternatives (i.e., low, medium, and high)
were compared using Akaike’s Information Criterion (AIC; Burnham and Anderson 2002) to identify the
scheme with the most parsimonious fit to the field trail count data. Models representing the different
schemes included an interaction term between observer type and classification type since this was found
to be important in a post-hoc analysis. An intercept only model (i.e., no classification scheme) was also
included to determine whether the classification schemes considered provided predictive power. The
model (classification scheme) with the lowest AIC score was interpreted as having the best fit to the data
(Burnham and Anderson 2002). All statistical analyses were completed using the Deducer package
(Fellows 2012) in R (RDCT 2015).

Results

The number of historic trails encountered and the amount of non-vegetative habitat estimated and
expected to influence trail detection was variable among the orthophoto cells adjacent to Misery Road
(Table 2.5-1).

Table 2.5-1 Results of Field Survey Trail Counts and Habitat Classification of 103 Orthophoto
Cells Adjacent to Misery Road

Statistic Maximum Trail Count Proportion of Rock, Boulder, and Water
Minimum 0.0 0.0
Maximum 30 0.9
Median 8.0 0.3
Standard Deviation 6.4 0.2
Average 9.6 0.3
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Correlation analysis indicated that the maximum number of historic caribou trails detected during field
surveys was positively related to the number of trails counted in orthophotos (Spearman’s Rho, r = 0.64,
P<0.001; Figure 2.5-1). While there is moderate positive association between caribou trails measured in
the field and in orthophotos, only one cell classified as no use by orthophoto assignment had zero trails
detected during field surveys. This indicates that caribou trails are missed in orthophotos and that the
number of low and medium occurrence cells have been underestimated by orthophoto assignment. It was
also revealed during the field program that community assistants were recording overgrown caribou trails,
which are likely not detectable in orthophotos. A post-hoc analysis comparing trail counts of community
assistants with those of non-community observers for the different use classifications indicated that
community assistants were counting approximately seven, four, and three more trails on average for no,
low, and medium occurrence orthophoto classifications, respectively (Poisson linear regression, X2 =
68.4, P<0.01; Figure 2.5-2). Values of trail counts associated with the high occurrence classification were
similar between community assistants and non-community observers. The inclusion of trails that were
overgrown in field counts did not affect the variance among occurrence classes in a systematic way,
which would be expected to weaken a correlation with counts in orthophotos. However, recording of trails
that were overgrown was not anticipated and so overgrown trails were not uniquely identified in field data
to test this assumption.

Figure 2.5-1 Number of Caribou Trails Counted in Orthophotos Compared to Field Surveys
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Figure 2.5-2 Number of Caribou Trails Detected (95% Confidence Limits) by Community
Assistants (CA) and Non-Community Observers (NCO) During Field Surveys of 2013
Orthophoto Cells
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Habitat composition of cells also was associated with the number of trails encountered during field
surveys. Correlation analysis indicated that a negative association between the maximum number of trails
counted in cells and the proportion of cell that was rock, boulder, and water habitat (Spearman’s Rho, r =
-0.53, P<0.01; Figure 2.5-3). In other words, cells that had more ground vegetation tended to have more
caribou trails detected.
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Figure 2.5-3 Maximum Trail Count Compared to Cell Composition of Rock, Boulder, or Water
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Model selection based on AIC scores indicated that the original four category classification scheme
provided the most parsimonious fit to the field trail count data (Table 2.5-2). Differences in AIC scores
(AAIC) indicated neither of the three category classification schemes was competitive for support of the
data relative to the four-class scheme. All three types of classification schemes evaluated had AIC scores
that were smaller (i.e., better) than the intercept only model indicating each had predictive power.

Table 2.5-2 Model Selection Results of Different Classification Schemes Describing the
Relative Occurrence of Trails

Model K AlC AAIC
Four Class Scheme 8 3576.1 0.0
Three Class Scheme (None + Low) 6 3598.3 22.2
Three Class Scheme (Low + Medium) 6 3781.7 205.6
Intercept Only (No Class Scheme) 1 4765.9 1189.8

K = number of model parameters; AIC = Akaike’s Information Criterion score; AAIC = change in AIC score relative to the lowest
score model.

2-19



2015 Wildlife Supplemental Baseline Report

™ Jay Project
’/’ DOMINION Section 3, Summary
- i DIAMOND April 2016

3 SUMMARY

The field surveys completed in July 2015 further documented wildlife use of the area to aid Project design
and mitigation, and to provide additional baseline information for effects monitoring programs during
operation. No species at risk were observed. Carnivores such as fox, wolf, and grizzly bear can be
sensitive to anthropogenic disturbance, particularly during the denning period when young are present.
The carnivore den survey identified one inactive wolf den through ground-based searches of the Lac du
Sauvage esker near the Project. The Lac du Sauvage narrows are an important crossing area for the
Bathurst caribou herd. Aerial surveys were completed to contribute to previous baseline work that was
collected in 2013 to produce a more complete map of the historic caribou migration through the area
around the Project.

The orthophoto classification technique that predicted the relative occurrence of caribou trails in different
areas near the Jay Project, Lynx Project, and Misery Road was assessed by ground survey of

103 orthophoto cells. Observers counted caribou trails and the composition of rock, boulder, and water
that may inhibit detection of historic trails in orthophotos. Correlation analyses demonstrated a positive
relationship between trails observed in orthophotos and those detected in the field. As expected, the
number of trails detected during field surveys was negatively associated with the amount of cell habitat
that was rock, boulder, and water. While the use of orthophotos can describe relative differences in
caribou use through detection of historic trails, the results of the fieldwork indicated that there are likely
few areas that caribou do not use and that the classification of no trail occurrence from orthophotos
cannot infer no caribou use. As well, community assistants were able to identify additional trails that were
overgrown, older, and likely not detectable in orthophotos. This result highlights the skill of and
importance of local knowledge in identifying areas used by caribou. In conclusion, the results of the
caribou trail data collected in the field support that the four category classification scheme of no, low,
medium, and high trail occurrence are representative of the relative differences of historic caribou trails
measured on the ground.
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