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PLAIN LANGUAGE SUMMARY
The purpose of the Canadian Zinc Corporation (CZN) Wildlife Mitigation and Monitoring Plan (WMMP, or the Plan)
is to describe the methods of mitigation, monitoring, and adaptive management responses that will be used to
comply with all commitments and regulatory requirements. The Plan outlines the potential effects the Project
(Mine and Access Road) could have on wildlife and wildlife habitat and the types of mitigation measures that will be
implemented to avoid or minimize such effects. The main goal of the WMMP is to reduce the risk of any impacts
occurring to wildlife and wildlife habitat, and where unavoidable, to reduce the severity of impacts.
The Prairie Creek Mine and Access Road are located in the southern Mackenzie Mountains; an area characterized
by stunted spruce with limited undergrowth and open areas dominated by lichen. The Access Road crosses 85 km
of the Nahanni National Park Reserve. From the Mine, the Access Road climbs through the Alpine to a summit of
1,530 m and then decreases in elevation as it passes through a spruce-lichen Alpine forest zone like that found at
the Mine site and then into Riparian Alluvial habitat in the Sundog tributary valley bottom. The Access Road then
traverses mixed coniferous/deciduous closed forest, muskeg and open shrub/sedge wetland at the headwaters of
Fishtrap Creek, and eventually climbs over the Silent Hills, a closed mixed coniferous/deciduous forest. The road
then skirts and crosses wetlands adjacent to the Grainger River headwaters, continues through the Grainger Gap
in the Nahanni Range, and turns south along the foothills of the Range to Nahanni Butte, avoiding the Grainger Till
plain.
These habitats are occupied by important harvested species and Species at Risk. Across the Dehcho region, the
Species at Risk Committee (2012) have reported habitat to be nearly unchanged since the 1970s. Traditional
knowledge studies conducted by the Species at Risk Committee (2012) and the Dehcho Land Use Planning
Committee (ND) have reported relatively intact wildlife habitat throughout the region.
CZN recognizes the importance of wildlife and wildlife habitat values at and near the Project. CZN’s protective
measures, used to avoid wildlife and wildlife habitat effects, are considered the primary means of mitigation.
Mitigation is designed to avoid and/or minimize effects to wildlife and wildlife habitat from the Mine and Access
Road, to the extent possible and to within an acceptable level. CZN will maintain Standard Operating Procedures
(SOP’s), Best Management Practices (BMP’s), and Project-specific mitigation approaches to achieve these overall
objectives, and update mitigation following the principles of adaptive management. The WMMP lists these protective
measures and outlines Project effects on wildlife and wildlife habitat that could include:


Habitat loss and alteration;



Wildlife mortality and harm; and



Wildlife disturbances (i.e., changes to local wildlife abundance, movement).

Project mitigation will include training and educating all employees, contractors, and visitors of their responsibilities
concerning wildlife and wildlife habitat protection. To ensure that measures are in place to mitigate effects, the
WMMP details the roles of the Site Superintendent and Environmental Monitors, who will be responsible for the
management and implementation of project commitments, regulatory requirements and permit conditions,
mitigation, and monitoring programs. The WMMP also details the roles that all employees, contractors, and visitors
will play in ensuring that all commitments are followed. A Technical Advisory Committee will help to review and
address concerns that may arise during the implementation of the WMMP for the life of the Project.
CZN has had the opportunity to hear from the territorial and federal regulators and the First Nations stakeholders
of the region during environmental assessment and permitting and has compiled a list of commitments to address
their concerns regarding the Project.
i
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Some of the commitments included the collection of additional baseline data. CZN proposes baseline aerial
Northern Mountain and Boreal Caribou surveys in 2019 (e.g., late February to March) and will be repeated over
time during road operation as part of the monitoring programs. Over time, the aerial caribou surveys will be used to
evaluate the effects predictions and better inform Access Road mitigation. Other baseline surveys for Collared Pika
and breeding birds were conducted in 2017 to identify species distribution and relative abundance. Methods
employed during the baseline surveys were developed in consultation with regulators and will continue for future
effects monitoring.
Despite adherence to mitigation, some effects on wildlife and wildlife habitat may still occur. CZN’s monitoring
programs will be used to test mitigation effectiveness and effect predictions made during the environmental
assessment process, and better inform how adaptive management will best manage wildlife effects. The WMMP
describes two types of monitoring programs:
1.

2.

Mitigation Monitoring: the active collection of data necessary to carry out mitigation or to verify the
effectiveness of mitigation, with a focus on areas where mitigation is needed and where failed mitigation has a
higher risk to wildlife and wildlife habitat. Mitigation monitoring will focus on the following:
−

Bear den surveys prior to clearing

−

Collared Pika surveys prior to construction

−

Harlequin Duck surveys prior to construction

−

Peregrine Falcon nest surveys prior to construction

−

Western Toad breeding pond surveys prior to full construction

−

Pre-blast surveys prior to blasting and crushing

−

Mitigation audit for all Project phases

−

Wildlife Observation and Incidents log reporting and analysis for all Project phases

Effects Monitoring: the collection of data for analyses to detect change as a result of the Project. This
monitoring goes beyond the Project activity or footprint and looks for potential effects that can not be fully
mitigated, or addresses concerns identified by regulators and or First Nations stakeholders. Effects monitoring
will focus on the following:
−

Effects due to traffic levels

−

Effects from wildlife harvesting

−

Effects on Dall’s Sheep and lambing areas

−

Effects on Northern Mountain Caribou abundance and distribution

−

Effects on Boreal Caribou abundance and distribution

−

Effects on Collared Pika presence

−

Effects on Migratory Bird species densities

Monitoring begins during the pre-construction phase and continues from construction through operations to closure
of the Mine and Access Road. Monitoring is completed on aspects of the Project with the greatest risk to wildlife
and wildlife habitat mortality (e.g., traffic level effects, harvesting effects, Western Toad breeding pond mitigation,
bear den mitigation), higher levels of disturbance (e.g., pre-blast monitoring, Collared Pika mitigation and effects
monitoring, Dall’s Sheep lambing effects), and of regulator and or First Nations concerns (e.g., migratory bird, Boreal
Caribou, Northern Mountain Caribou effects).
ii
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The WMMP outlines a process of adaptive management by continually learning and improving mitigation and
monitoring. The policies and management practices described in this draft Plan have been developed based on
existing CZN and other northern project SOPs and BMPs. CZN will use the information gained through the
implementation of the WMMP to evaluate the success of wildlife and wildlife habitat mitigation measures
implemented during all phases of the Project, and work to continuously improve management practices throughout
the life of the Project.
The wildlife monitoring procedures and on-site mitigation measures will be evaluated regularly and reviewed with
Parks Canada, Environment and Natural Resources, Environment and Climate Change Canada, and First Nations,
as appropriate. Recommendations for improvement based on science, local and traditional knowledge, newly listed
species at risk, and lessons learned from the Project and others will be incorporated into subsequent editions of the
WMMP.
Regular reporting and analysis of the wildlife mitigations and monitoring programs are a component of the adaptive
management process, whereby the data are analyzed for issues or potential problems, such as seasonal
concentration areas or sections along the Access Road that have a higher risk of incidences or near miss
occurrences. Results of these analyses will contribute to annual summary reports and comprehensive reports every
five years. The annual summary reports will be provided to regulators and First Nations groups. CZN will also
present the results during one of the proposed Technical Advisory Committee meetings, which will involve
regulators and First Nations groups. The reports will be submitted to solicit review of the effectiveness of mitigation
measures and, following discussion in Technical Advisory Committee meetings, to suggest modifications to
mitigation and monitoring plans, as necessary.
This WMMP is a living management plan that will be updated throughout the life of the Mine and Access Road. It
will be adapted to include any lessons learned (in terms of the Project, traditional knowledge, and recent
technologies) that will be gained in the coming years.

iii
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ACRONYMS & ABBREVIATIONS
Acronyms/Abbreviations

Definition

AR

Access Road

ARU

Autonomous Recording Unit

BMP

Best Management Practice

cm

Centimetre

COSEWIC

Committee on the Status of Endangered Wildlife in Canada

CZN

Canadian Zinc Corporation

DAR

Developers Assessment Report

EA

Environmental Assessment

ECCC

Environment and Climate Change Canada

eDNA

Environmental DNA

ENR

Government of Northwest Territories Environment and Natural Resources

GPS

Global Positioning System

km

Kilometre

Km

Access Road Kilometre Marker

km/hr.

Kilometres per Hour

m

Metre

NBDB

Nahanni Butte Dene Band

NNPR

Nahanni National Park Reserve

NWT

Northwest Territories

NWT SARA

Species at Risk (NWT) Act

ROC

Road Oversight Committee

SARA

Species at Risk Act

SOP

Standard Operating Procedure

TAC

Technical Advisory Committee

WMMP

Wildlife Management and Monitoring Plan
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GLOSSARY OF TERMS
Adaptive Management – a structured process of continual learning and improving management policies and
practices based on mitigation and effects monitoring, similar northern land use projects, and regulatory agencies
and First Nations partners.
Autonomous Recording Unit (ARU) – a device to be deployed and left unattended in the field to record sounds
(e.g., bird songs, Collared Pika territorial calls).
Borrow Source - Site created to provide earth materials to be used as fill at another site.
Environmental DNA – A technique using DNA analyses of environmental samples (e.g., water) to detect and
monitor the presence of various organisms.
Habitat - the area or type of site where a species or an individual of a species of wildlife naturally occurs or on
which it depends, directly or indirectly, to carry out its life processes (NWT Wildlife Act).
Mitigation - measures taken to avoid or reduce a potential Project effect.
Monitoring - the process of observing, recording, and analyzing Project activities and potential Project effects.
Project - the Prairie Creek Mine and Access Road (includes the winter road to be developed within the all-season
road alignment).
Talus - rock debris that accumulates at the bottom of a slope or cliff.

viii
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LIMITATIONS OF REPORT
This report and its contents are intended for the sole use of Canadian Zinc Corporation (CZN) and their agents. Tetra Tech
Canada Inc. (Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other than CZN, or
for any Project other than the proposed development at the subject site. Any such unauthorized use of this report is at the sole
risk of the user. Use of this document is subject to the Limitations on the Use of this Document attached in Appendix E or
Contractual Terms and Conditions executed by both parties.
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1.0

INTRODUCTION

This Revised Draft Wildlife Management and Monitoring Plan (WMMP, the Plan) was prepared for Canadian Zinc
Corporation (CZN) by Tetra Tech Canada Inc. (Tetra Tech). This Plan serves to outline the mitigation, monitoring,
and adaptive management responses to be employed during operation of the Prairie Creek Mine and construction
and operation of the Access Road.
This Plan is provided for review and discussion with First Nations and regulators.
As the Project progresses and through the process of adaptive management, this Plan may be adapted to
incorporate modifications and or additions to management and monitoring programs, methods, corporate Standard
Operating Procedures (SOPs), and industry Best Management Practices (BMPs).

1.1

Company Name, Location and Mailing Address
Company Name:
Canadian Zinc Corporation
Head Office:
Address:
Phone:
Fax:
Email:

Suite 1710 – 650 West Georgia Street, Vancouver, BC, V6B 4N9
+1-604-688-2001
+1-604-688-2043
David.Harpley@norzinc.com

Prairie Creek Mine Site:
Iridium 9555 Satellite Phone 1 (yellow) 011-8816-315-30998
Iridium 9505A Satellite Phone 2 (black) 011-8816-315-30997
Iridium 9505A Satellite Phone 3 (orange) 011-8816-315-30996
Ground-To-Air Radio Handheld FREQ 122.800

1.2

Purpose

The WMMP is a guidance document for on-site personnel (including contractors and visitors to site) regarding the
appropriate conduct and management of wildlife and wildlife habitat that may be influenced by the Mine, associated
facilities (e.g., airstrip, all-season access road, temporary construction and long-term maintenance camps), and
activities (e.g., day to day operations, vehicle traffic, air traffic). Mitigation measures and monitoring protocols are
described to prevent, minimize, and evaluate predicted effects from Mine operations and associated activities. The
WMMP is valid during construction and operation activities until the end of mine life.
The key objectives of the Draft WMMP are to:


Consolidate CZN’s commitments and strategies to mitigate potential wildlife and wildlife habitat effects;



Identify Standard Operating Procedures (SOPs) and Best Management Practices (BMPs) to be applied by
Project personnel to protect people and wildlife, and to guide appropriate responses and actions to given
human-wildlife situations by way of steps and/or decision-making trees;



Describe pre-construction inspections to be conducted as part of the mitigation monitoring program;
1
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Outline CZN’s approach to monitor mitigation effectiveness and wildlife and wildlife habitat effects monitoring
programs; and



Summarize CZN’s reporting and community engagement approaches to transmit and share results with its First
Nations groups and stakeholders.

This draft Plan is designed to be dynamic to allow further evaluation through engagement with appropriate
stakeholders and adjustments based on the principles of adaptive management.

1.3

Related Management Plans

Other CZN management plans, developed as part of the Project’s overall environmental management system, are
also relevant to the protection of wildlife and wildlife habitat. These should also be reviewed in conjunction with the
Draft WMMP and include:


Road Construction Plan



Road Operations and Maintenance Plan



Traffic Control Mitigation and Management Plan



Sediment and Erosion Control Plan



Specific Borrow Pit Development plans



Health, Safety and Emergency Response Plan



Spill Contingency Plan



Explosives Management Plan



Invasive Species Management Plan



Sundog Creek Diversion Plan



Waste Management Plan



Road Closure and Reclamation Plan

Copies of all these plans will be kept at the Prairie Creek Mine camp and can be accessed by contacting CZN’s
Vice President of Environment or Environmental Site Superintendent. Details of the road, together with the schedule
of road construction and operations, are provided in the CZN Road Construction Plan and Road Operations and
Maintenance Plan.

1.4

Project Description

CZN is planning to operate the Prairie Creek Mine (Figure 1), an underground lead-zinc project with a 15-year mine
life. The Mine is located at approximately 61o 33’ north latitude and 124o 48’ west longitude adjacent to Prairie
Creek, a tributary of the South Nahanni River in the south-west corner of the Northwest Territories. The Mine site
includes a near complete mill (constructed in the early 1980s), power and water treatment plants, water and waste
rock storage, tank farm, office and accommodation facilities, workshop, and concentrate shed and load-out facility.
A Mine site layout is provided in Figure 1.
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Concentrates produced at the Mine will be trucked out along a 170 kilometre (km) Access Road that connects the
Mine (at Km 0) to the Liard Highway via the Nahanni Butte access road (Figure 2). The Access Road generally
follows the alignment of a previously permitted Winter Road, while reflecting the terrain, site characteristics, and
road specifications suitable and preferred for the Access Road. Approximately half of the Access Road alignment
will directly overlap with the alignment of the permitted Winter Road. Similarly, approximately half of the Access
Road (85 km between Km 17-102) is located within the Nahanni National Park Reserve (NNPR). The NNPR is
known for its globally-significant karst terrain, as well as the South Nahanni River, a Canadian Heritage River.
Construction of the Access Road will take approximately three years to complete. An initial winter road will be built
to gain access to the Mine, allow further investigation of the Access Road alignment to complete detailed design,
and to provide access for Access Road construction. CZN's intent is to build the initial winter road on the Access
Road alignment as much as possible to minimize the total extent of disturbance.
The Access Road will cross approximately 18 major streams with clear span bridges or large diameter culverts, and
85 minor streams with culvert diameters ranging from 800 millimetre (mm) to 2,000 mm based on the size of the
stream. Construction of the Access Road will be supported by temporary camps at Km 23 (Sundog), Km 42
(Cat Camp), Km 65, Km 87, Km 121 (Grainger Gap), Km 151 or 158, and Km 177.5. The camps at Km 42, Km 87
and Km 121 will likely be retained in a reduced form to support on-going road maintenance.
A map book of the road is provided in Appendix A.

2.0

ENVIRONMENTAL SETTING

The Prairie Creek Mine site is located within the southern Mackenzie Mountains in an area characterized by stunted
spruce with limited undergrowth and open areas dominated by lichen. The Mine is connected to the Liard Highway
via the Access Road that leaves the Mine site heading north along the Prairie Creek valley for about 7 km before
turning east to cross the Mackenzie Mountains (Figure 2). As the Access Road climbs out of the Prairie Creek valley
it enters Sub-Alpine Shrub and Alpine Tundra from an elevation of approximately 1,000 metres (m) above mean
sea level at Km 10. The Access Road continues to climb through the Alpine to the summit of 1,530 m at Km 17,
then drops down and leaves the Sub-Alpine again at the 1,000 m elevation mark around Km 25. As the road
decreases in elevation to approximately 900 m, it passes through a spruce-lichen Alpine forest zone similar to that
found at the Mine site and then into Riparian Alluvial habitat in the Sundog tributary valley bottom.
As the road crosses the Ram Plateau, it passes through an open forest Black Spruce/Pine Parkland setting between
830 and 930 m elevation, before dropping down into the Tetcela River valley. This valley consists of mixed
coniferous/deciduous closed forest. The road then passes through a short distance of muskeg and open
shrub/sedge wetland at the headwaters of Fishtrap Creek, and climbs up and over the Silent Hills, again a closed
mixed coniferous/deciduous forest. The road then crosses an area of black spruce muskeg and wetlands near
the Grainger River headwaters before passing through mixed coniferous-deciduous parkland at Grainger Gap
(Second Gap).
Once through the Grainger Gap, the road heads south edging along the foothills of the Nahanni Range
(Front Range) through mixed deciduous coniferous forest towards Nahanni Butte, and avoids the Grainger Till plain.
The Access Road crosses the Liard River approximately 6 km north of the community of Nahanni Butte and
continues through forest to the Nahanni Butte access road and Liard Highway.
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Climate data collected at the Prairie Creek Mine station is generally consistent with data reported at Fort Simpson,
NWT, indicating that the Mine site is slightly more temperate than Fort Simpson; cooler in the summer but warmer
in the winter (CZN 2015). The Mine site experienced two flood events in recent times, in June 2006 and
August 2007, both in response to intense rainfall (CZN 2015). Since 1982, there have been at least three
documented forest fires along the Access Road. The first was located near Km 66, the second in 1994 covered an
area immediately east of the Nahanni Range, and a third and smaller burn occurred just east of Mosquito Lake in
2008. Several additional smaller burns are also known to have occurred since.
The Mine and Access Road are in habitats occupied by wildlife species that have special conservation status.
Across the Dehcho region, the Species at Risk Committee (2012) report that there has been minimal change to
habitat since the 1970’s within the area, and many seismic lines have since grown in. Similarly, traditional
knowledge studies conducted by the Species at Risk Committee (2012) and the Dehcho Land Use Planning
Committee’s (ND) report relatively intact wildlife habitat throughout the region.

2.1

Potential Project Effects

Wildlife and wildlife habitat could be negatively affected by the Mine and Access Road in the absence of
(or improper use of) mitigation measures, including Standard Operating Procedures (SOPs) and adherence to Best
Management Practices (BMPs).
Direct and indirect potential effects, such as habitat loss and alteration, wildlife mortality and hazards, and wildlife
disturbance (resulting in changes to local movement, behaviour, and/or abundance) have the potential to occur
through the life of the Mine and Access Road. Effects on wildlife and wildlife habitat remain within a local geographic
extent, have a low significance when mitigation has been applied, and are generally reversible upon Mine and
Access Road closure.
Table 1 outlines possible negative effects that could occur because of a number of Project activities.

Table 1: Summary of Potential Project Effects
Effect

Habitat Loss and
Alteration

Wildlife Mortality and
Harm

Wildlife Disturbance
(e.g., changes to local
wildlife abundance or
movement)

Mechanism of Effect
Site clearing and construction
Accidental forest fires
Spills, erosion, and release of deleterious
substances
Dust deposition on nearby wildlife habitat
Dust suppression water withdrawals
Changes to local hydrology
Introducing invasive plants
Human-wildlife conflicts and
attracting/habituating wildlife
Mortality and Colliding with
equipment/traffic
Access control and hunting/ trapping
Improve predator travel
Sensory disturbances and avoidance
(e.g., visual and noise)
Obstructing or reducing movement
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Detailed descriptions of potential effects and mechanisms of effects on wildlife are found in the Mine, winter road,
and all-season access road Developers Assessment Reports (Golder 2010 and Tetra Tech EBA 2015).

3.0

ROLES AND RESPONSIBILITIES

Key individuals responsible for the successful management and implementation of the Project commitments,
regulatory requirements, mitigation measures, and wildlife monitoring programs outlined in the Draft WMMP are
identified below.
CZN’s Site Superintendent (or General Manager): is the responsible authority to ensure wildlife mitigation
measures, including SOP’s and BMP’s, are followed and that applicable staff, contractors, and visitors are
appropriately trained in the WMMP.
CZN’s Environmental Monitors: report to the Site Superintendent and are responsible for carrying out monitoring
activities for the Project and reporting results. They will also identify whether activities associated with potential
effects are being conducted in accordance with the mitigation measures, commitments, and applicable regulations,
and whether the WMMP requires adjustment based on monitoring results in support of the adaptive management
approach.
General duties and responsibilities include:


Monitor and observe pre-construction, construction, and operation activities are undertaken in accordance with
the applicable regulations, commitments, and the WMMP;



Inform staff and contractors during both regularly and irregularly scheduled meetings (e.g., daily tailgates) the
activities with a higher potential for wildlife/wildlife habitat effects, areas requiring higher awareness (i.e.,
clusters of wildlife sightings in the logs), and wildlife sighting trends;



Collect and compile Wildlife Sighting Form data including observations reported via radio;



Initiate appropriate steps to avoid and or minimize effects on wildlife and wildlife habitat, including informing
CZN’s Site Superintendent;



Respond to all wildlife incidents and seek advice from ENR, CWS, and/or Parks Canada, when required;



Seek advice from ENR, CWS, and/or Parks Canada regarding new issues that arise;



Immediately notify ENR, CWS, and/or Parks Canada of any wildlife mortalities that have or may have occurred
as a result of the Project (Aboriginal harvesting not included);



Prepare reports outlined in the WMMP;



Engage with, seek advice from, and present results to First Nations partners; and



Support First Nation independent monitoring program(s) to the greatest extent practicable.

CZN Employees, Contractors, and Visitors: all are expected to respect and follow, where applicable to them, the
mitigation measures outlined in this WMMP.
Technical Advisory Committee: The Technical Advisory Committee (TAC) acts as an overall WMMP advisory
group to review, advise, and ensure traditional values are respected in the WMMP for the life of the Mine and
Access Road. This includes reviewing and implementing the WMMP (and associated WMMP revisions) and
assessment of mitigation effectiveness and associated adaptive management needs. The Road Oversight
Committee (ROC) will feed information to the TAC and is intended to address the work of independent Dene
monitors on the Access Road.
7
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4.0

COMMITMENTS AND REGULATORY REQUIREMENTS

CZN is committed to mitigating potential Project-related effects on wildlife and wildlife habitat by
implementing mitigation and effects monitoring programs, using CZN’s own Standard Operating Procedures
(SOP’s; Appendix B), and performing tasks in a consistent and safe manner outlined in industry Best Management
Practices (BMP’s; Appendix C).

4.1

Project Commitments

CZN commits to managing and monitoring wildlife and wildlife habitat affected by the Mine and Access Road during
construction, operation, and closure. A list of CZN’s wildlife and wildlife habitat commitments are provided in
Table A1 (see Appendices section) along with the applicable section(s) within the WMMP that address each.

4.2

Regulatory Requirements

CZN must follow federal and territorial Acts and Regulations through the Mine and Access Road construction,
operation, and closure phases. The federal and territorial legislation provide guidance for wildlife and wildlife habitat
protection and are briefly described below.
Wildlife species occurring in and near the Project area that are protected by legislation are presented in Table 2.
Together, these Acts and associated Regulations prohibit disturbing, injuring, or killing wildlife and destroying their
nests, dens, lodges/dams, and designated critical habitat. Annual updates to Table 2 may be required to ensure
any newly listed species are included.

Table 2: Wildlife Species and Applicable Legislation
Species

SARA1 Legal
Listing

COSEWIC1
Assessment

NWT SARA
Legal Listing2

NWT SARC Assessment2 /
General Rank3

Wood Bison
(Bos bison athabascae)

Threatened

Special Concern

Threatened

Threatened / At Risk

Boreal Woodland Caribou
(Rangifer tarandus caribou)

Threatened

Threatened

Threatened

Threatened / At Risk

Northern Mountain Caribou
(Rangifer tarandus caribou)

Special Concern

Special Concern

No Status

Not Assessed / Sensitive

Wolverine
(Gulo gulo)

Special Concern

Special Concern

No Status

Not At Risk / Sensitive

Grizzly Bear
(Ursus arctos)

Special Concern

Special Concern

Under
Consideration

Special Concern / Sensitive

Little Brown Myotis
(Myotis lucifugus) and Northern
Myotis (M. septentrionalis)

Endangered

Endangered

Special Concern

Special Concern / At Risk

Long-eared Myotis
(Myotis evotis)

None

Not Assessed

No Status

Data Deficient /
May Be At Risk

Collared Pika
(Ochotona collaris)

Special Concern

Special Concern

No Status

Not Assessed / Sensitive

Migratory Birds
Harlequin Duck
(Histrionicus histrionicus)
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Table 2: Wildlife Species and Applicable Legislation
Species

SARA1 Legal
Listing

COSEWIC1
Assessment

NWT SARA
Legal Listing2

NWT SARC Assessment2 /
General Rank3

Horned Grebe
(Podiceps auritus)

Special Concern

Special Concern

Not Applicable

Not Applicable / Sensitive

Peregrine Falcon
(Falco peregrinus anatum)

Special Concern

Not At Risk

No Status

Not Assessed / Sensitive

Yellow Rail
(Coturnicops noveboracensis)

Special Concern

Special Concern

Not Applicable

Not Applicable / Sensitive

Short-eared Owl
(Asio flammeus)

Special Concern

Special Concern

No Status

Not Assessed / Sensitive

Common Nighthawk
(Chordeiles minor)

Threatened

Special Concern

Not Applicable

Not Applicable / At Risk

Olive-sided Flycatcher
(Contopus cooperi)

Threatened

Special Concern

Not Applicable

Not Applicable / At Risk

Bank and Barn Swallows
(Riparia riparia and Hirundo
rustica, respectively)

Threatened and
Threatened

Threatened and
Threatened

Not Applicable

Not Applicable / At Risk

Rusty Blackbird
(Euphagus carolinus)

Special Concern

Special Concern

No Status

Not Assessed / Sensitive

Canada Warbler
(Cardellina canadensis)

Threatened

Threatened

Not Applicable

Not Applicable / At Risk

Western Toad

Special Concern

Special Concern

Threatened

Threatened / At Risk

SARA = Species at Risk Act
COSEWIC = Committee on the Status of Endangered Wildlife in Canada
NWT SARA = Species at Risk (NWT) Act
NWT SARC = NWT Species at Risk Committee
1.
Government of Canada 2018.
2.
Government of the Northwest Territories 2018.
3.
Government of the Northwest Territories 2016.

4.2.1 Canada National Parks Act
The Canada National Parks Act enables Parks Canada to establish, manage (i.e., enforce), and maintain national
parks and national park reserves. Prohibitions against hunting (except traditional subsistence harvesting) and
possession of listed wildlife (or their parts, including eggs) are included. The management and maintenance of
parks outlines pollution mitigation and clean-up expenses, and gives power to the Minister for the issuance,
amendment, renewal, suspension, and or cancellation of land use permits and water licenses for the Prairie Creek
Mine and Access Road. Inquiries on the Canada National Parks Act are to be directed to Parks Canada.

4.2.2 Migratory Birds Convention Act
Most bird species in Canada are protected under the federal Migratory Birds Convention Act, 1994
(MBCA; Government of Canada 1994). Subsection 12 (1h) “prohibits the killing, capturing, injuring, taking, or
disturbing of migratory birds or the damaging, destroying, removing, or disturbing of nests”. To minimize disturbance
to migratory birds near the Mine and Access Road (Bird Conservation Region B7), Environment and Climate
Change Canada (ECCC; 2016) suggest clearing activities should be avoided between May 1 to August 20. Although
ECCC (2016) provides timing restrictions as general guidelines for industry to protect most of birds, the onus
remains with CZN to comply with the legislation even when working outside the suggested timing restrictions.
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The Act also prohibits the deposit of a substance harmful to migratory birds in waters, or in a place from which the
substance may enter waters, frequented by birds. Inquiries on the Migratory Birds Convention Act are to be directed
to ECCC (Canadian Wildlife Service (CWS)).

4.2.3 Species at Risk Act
The federal Species at Risk Act (SARA) protects plant and wildlife species from becoming extinct or lost from the
wild, provides for the recovery of species that are at risk, and promotes stewardship (Government of Canada 2016).
On federal land, the SARA applies to all wildlife species that are listed on Schedule 1 as Extirpated, Endangered,
or Threatened (Table 2). General prohibitions under the Act do not apply to species listed on Schedule 1 as Special
Concern.
The SARA contains general prohibitions, that apply wherever these species are found, that make it an offence to:


Kill, harm, capture, or take an individual of a species listed in Schedule 1 of SARA as endangered, threatened,
or extirpated;



Possess, collect, buy, sell, or trade an individual of a species listed in Schedule 1 of SARA as endangered,
threatened, or extirpated; and



Damage or destroy the residence (e.g., nest or den) or one or more individuals of a species listed in Schedule
1 of SARA as endangered, threatened, or extirpated (if a recovery strategy has recommended the reintroduction
of that extirpated species into the wild in Canada).

There are additional provisions (Section 34[2]) that allow the federal government to apply SARA regulations
(e.g., via an Emergency Order) to Schedule 1 species located on private or territorial lands should they determine
that the territorial government is not fulfilling their commitments (e.g., under the national Accord for the Protection
of Species at Risk) to protect federally listed species. Inquiries on the Species at Risk Act are to be directed to
ECCC (CWS) and or Parks Canada.

4.2.4 Northwest Territories Wildlife Act
The Wildlife Act (NWT) indicates that operators of industrial projects may need to prepare a WMMP if the Project is
likely to:


Result in a significant disturbance to big game or other prescribed wildlife;



Substantially alter, damage or destroy habitat;



Pose a threat of serious harm to wildlife or habitat; or



Significantly contribute to cumulative impacts on a large number of big game or other prescribed wildlife, or on
habitat.

Territorial legislation under the Wildlife Act and applicable regulations provides protection to raptors (e.g., owls,
eagles, hawks, and falcons) and upland game birds (e.g., grouse), which are not covered under the Migratory Birds
Convention Act as well as mammals, amphibians, and all other vertebrates and invertebrates in the NWT. The NWT
Wildlife Act states in Section 38 that no person shall, without a permit, persistently chase or disturb wildlife and
damage, destroy, or take a nest, egg, dam, lodge, or den of wildlife.

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

10

PRAIRIE CREEK MINE AND ACCESS ROAD – WILDLIFE MANAGEMENT AND MONITORING PLAN
FILE: 704-ENG.EARC03145-01 | DECEMBER 2018 | ISSUED FOR USE

However, a person may chase a bear away from a camp or its immediate area if necessary for the protection of
human life or property (use of a vehicle permitted). Similarly, a person may injure or kill wildlife if necessary for the
protection of life or property. In the event of wildlife injury or death for this purpose, it must be reported without delay
to a wildlife officer including the location of the wildlife.
In the rare instance of accidental injury or mortality of a big game species or species at risk (refer to Table 2), CZN
shall without delay, report the incident to a wildlife officer including the location of the incident.
No person will feed or place/leave/deposit food, food waste or other substances that could attract wildlife. The Act
also outlines provisions including the protection of habitat and inspections of waste management practices and
attractants to dangerous wildlife.
Inquiries on the Wildlife Act are to be directed to the Department of Environment and Natural Resources (ENR).

4.2.5 Species at Risk (NWT) Act
The Species at Risk (NWT) Act prevents the extirpation and extinction for species in the NWT by establishing the
roles and responsibilities of the Government of NWT and its citizens to assess, protect and recover species at risk
(Government of NWT 2010). The act recognizes aboriginal and treaty rights, and land claim agreements in respect
to species at risk. The act applies to all species assessed by the Species at Risk Committee to be of Special
Concern, Threatened, Endangered, Extirpated, and/or Extinct (Table 2). The act prohibits the destruction of any
part of designated habitat. Presently there are no regulations that have been made under the act since it was
published. It should be recognized that the commissioner on the recommendation of the minister may impose
legislation regarding species and species habitat:


requiring the doing of things that may conserve the species;



prohibiting activities that may adversely affect the species;



respecting the harvest of the species, including the establishment of a system of quotas, authorizations or
permits;



prohibiting killing, harming, harassing, capturing or taking an individual of a species;



prohibiting the buying or otherwise acquiring, selling, leasing, trading, bartering, or offering for sale or lease an
individual of a species or any part or derivative of such an individual;



prohibition of possessing an individual of a species or any part or derivative of such an individual;



prohibiting importing or exporting an individual of a species or any part or derivative of such an individual;



requiring the doing of things that may conserve the habitat or area;



prohibiting activities that may adversely affect the habitat or area;



imposing prohibitions against damaging or destroying the habitat or area;



controlling, restricting or prohibiting any use of, access to, or activity in the habitat or area; and



controlling, restricting or prohibiting the release of any substances in or into the habitat or area.

Inquiries on the Species at Risk (NWT) Act are to be directed to the Department of Environment and Natural
Resources (ENR).
11
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5.0

MITIGATION

CZN is committed to avoiding and minimizing effects to wildlife and wildlife habitat from the Prairie Creek Mine and
Access Road by incorporating mitigation and monitoring mitigation effectiveness. Mitigation is designed to avoid
and/or minimize effects to wildlife and wildlife habitat from the Mine and Access Road, to the extent possible and to
within an acceptable level. CZN maintains SOP’s, BMP’s, and Project-specific mitigation approaches to achieve
these overall objectives and updates mitigation following the principles of adaptive management. Wildlife and wildlife
habitat mitigation follow commitments made by CZN as part of the EA process and reflect applicable territorial and
federal regulations.
SOP’s are CZN’s standardized instructions to perform tasks in a consistent and safe manner. BMP’s are practices
usually developed by regulators and developers and provided to the public as guidelines for the desired activities
and/or outcomes on public lands. SOP’s and BMP’s included in the WMMP are intended to reduce and/or avoid
common effects considered across industry and are generally accepted by regulatory agencies. Both SOP’s and
BMP’s will be reviewed and updated regularly, as appropriate.
Project-specific mitigation includes site-specific and or species-specific measures to avoid and or minimize effects.
A fundamental principle of CZN’s Project-specific mitigation is to first avoid effects to wildlife and wildlife habitat, to
the extent possible. Protective measures to avoid wildlife and wildlife habitat effects are to be considered the primary
means of mitigation. Avoidance may be achieved by avoiding, adapting, rescheduling, and or relocating
Project-related activities. During pre-development planning, the Access Road alignment was relocated away from
sensitive wildlife habitats in the Polje by-pass, Silent Hills, Wolverine-Grainger Gap, and Nahanni Front Range to
address concerns raised by the Nahanni Butte Dene Band (NDDB) and Parks Canada. The Access Road alignment
was also relocated in the Sundog Creek area to avoid talus occupied by Collared Pika.
Seasonal avoidance of Project activities during periods when wildlife is most sensitive (e.g., nesting, denning) is a
primary means of mitigation (e.g., clearing outside breeding bird nesting season). Restricted activity periods and
setback distances are provided in Appendix D If activities cannot be scheduled to avoid sensitive periods and or
meet setback distances, additional mitigation to minimize potential effects will be implemented, outlined in the
WMMP, and or recommended by a biologist, ENR, ECCC, and Parks Canada.
When avoidance cannot be achieved, mitigation to minimize effects to the extent possible will be implemented.
These mitigation measures are drawn from the Prairie Creek Mine and All-Season Road environmental
assessments, and other EA-related documents including those of other mines and access roads. Many of these
other Projects have developed practical and effective mitigation and have been integrated within this Plan.
Applicable mitigations were reviewed from the following other recent NWT resource development projects and
access roads:


Tlicho All-Season Road



Inuvik to Tuktoyaktuk Highway



Gahcho Kue Mine



Avalon Nechalacho Project

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

12

PRAIRIE CREEK MINE AND ACCESS ROAD – WILDLIFE MANAGEMENT AND MONITORING PLAN
FILE: 704-ENG.EARC03145-01 | DECEMBER 2018 | ISSUED FOR USE

5.1

On-Site Education and Awareness Training

Effective staff training is an important mitigation strategy to avoid effects to wildlife and wildlife habitat. Regular
training of and reminders to personnel and contractors will be carried out throughout all Project phases that are
appropriate to their task and responsibilities. All staff (and all visitors to a lesser extent) will participate in a detailed
site orientation that will include general wildlife education and a more specific discussion regarding the WMMP and
wildlife-related SOPs and BMPs, minimizing human-wildlife encounters, and rules pertaining to wildlife right-of-way
and traffic management.
Staff and contractors will be made aware of the conservation status of all species at risk that could be encountered
at the Project. Staff and contractors will also be made aware of the potential of species at risk to use man-made
structures and habitats, the reporting protocol, and appropriate mitigation responses.
The following on-site education and awareness training will be incorporated:


Responsibilities for all site personnel and contractors for environmental protection and to follow CZN’s WMMP
and SOPs. Applicable SOPs, BMPs, and mitigations and monitoring programs outlined in the WMMP including
reporting procedures of wildlife observations, wildlife incidents and wildlife-related accidents, and instructions
to avoid disturbing wildlife and nests/dens will be discussed;



Bear awareness and safety training, including non-lethal deterrent use, general bear behavior, and how to avoid
and respond to bear encounters. Training will also cover habitat preferences of the species, behavior, bear
sign, and managing waste and other attractants. Employees and contractors should be trained on Project entry
for the first time and on a regular basis to inform of the risk level;



Several on-site employees will have training to deter and move wildlife away from the Project area. There will
be a minimum of one trained employee on-site at all times;



Instructions regarding waste and wildlife attractant management and the possible implications of wildlife
habituation, food conditioning, and unsecured wildlife attractants;



Train CZN Environmental Monitors and Mine management (in communication with a Renewable Resource
Officer, where necessary) to protect worker safety and respond appropriately to dangerous wildlife incidents;



Identification of big game and species at risk in the area (i.e., camp posters), potential use of man-made
structures and habitats (e.g., bird nesting in borrow material), and reporting procedures;



SARA prohibitions, species to which the prohibitions apply, avoidance of the species, species’ habitat and their
residence (e.g., nests, dens) is the primary mitigation;



CZN Environmental Monitor training to identify, monitor, and control invasive plant species following CZN’s
Invasive Plant Management Plan;



Fire prevention protocols and emergency response procedures (i.e., Forest Fire Prevention and Suppression
Guidelines for Industrial Activities in Appendix C; this is also a Commitment from the REA);



Accidental spill and emergency response, including rapid deployment and containment approaches; and



Dust suppression guidelines and procedures to quickly respond to dust re-suspension.
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5.2

Habitat Loss and Alteration Management

Construction and operations work requires the implementation of mitigation strategies to reduce the risk of habitat
loss and alteration. This can occur through the destruction, degradation, or fragmentation of wildlife habitat.
The following mitigation strategies will be implemented within the Project area:

5.2.1 Access Road and Borrows
Construction Phase:


The Project will maximize the use of the previous winter road disturbance to minimize the Project footprint;



The Project is designed to utilize borrow material within the proposed road right-of-way, to the extent possible;



The all-season road avoids open water ponds and lakeshores by at least 100 m to the extent possible;



Portions of the previous winter road not used for the all-season access will be managed (e.g., windrows, lumber,
or other brush clearing material) to minimize predator travel, reduce line of sight, and exclude non-Project
related travel of the corridor;



The all-season road avoids known wildlife, landscape, and cultural areas (e.g., Caribou and Moose lowland
areas east of Nahanni Range, karst features and the poljes) identified in the stakeholder consultations;



The Project will concentrate construction activities temporally and spatially by adopting a sequential
development strategy (including blasting, if required);



Construction will be carried out in accordance with best standard industry practices in relation to soil
disturbance, hydrology maintenance and construction in permafrost areas; and



The Dehcho Land Use Planning Committee (and others as requested) will be provided with the postconstruction digital footprint of the all-season access road and associated facilities to incorporate into ongoing
cumulative effects monitoring across the Dehcho.

Operations Phase:


Implement erosion control measures during construction on steep banks where soil is exposed or at
watercourse crossings during high water levels until sufficient vegetation is established;



All vehicles are restricted to designated road and work areas within the designated footprint to avoid risk of
rutting and subsequent erosion;



Regularly maintain the Access Road, airstrip, and other facilities to minimize risk of erosion;



Regular application of dust suppression techniques;



Maintain and or manage disturbed areas to facilitate natural encroachment of native species;



Maintain roadsides using mechanical control to keep healthy plant communities that are resistant to invasive
plant establishment;



Control of tree and shrub growth within the proposed right-of-way will be conducted using mechanical methods
(such as a brush mower). Herbicides and/or other chemical means of vegetation control will not be used;



Prohibit use of seed mixes (unless they are certified northern species and weed free) and products potentially
hosting invasive plant species (e.g., prohibit use of straw to minimize erosion potential);
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CZN will notify the community of Nahanni Butte of opportunities to undertake timber recovery;



No significant changes in water levels permitted and adhere to the DFO Water Withdrawal Protocol if pumping
water from a known Beaver pond in the fall and winter periods;



Design, construct, and manage the all-season access road with suitable culvert placement and sizes to maintain
natural drainage patterns; and



Maintain snow removal practices approved for the winter road to manage high snow banks (e.g., less than 1 m
high) and create breaks in snow berms (e.g., berm breaks every 500 m), so that wildlife can readily move off
the road and through breaks as vehicles approach and aircraft flyover.

Reclamation Phase:


After Mine closure, the Access Road will be reclaimed, as much as possible, including the removal of structures
no longer required, subject to the engagement and agreement of all parties;



Natural encroachment will be used as a re-vegetation strategy in disturbed areas, supplemented with a certified
northern seed mix and cuttings, to avoid the introduction of invasive species sometimes found in seed mixes;



Reclamation plans for landscape borrows will be developed and implemented; and



CZN will reclaim borrow pits to mimic natural wetlands, where appropriate.

5.2.2 Mine and Airstrip


Aircraft are to maintain a minimum flying altitude of 600 m above ground level or greater (except for approaches
and take offs) set under Transport Canada’s Aeronautical Information Manual for flying over national parks;



Aircraft are not to approach closer than 650 m to an active raptor nest;



Restrict use of the airstrip to Mine-related and Parks Canada traffic only; and



Develop standard aircraft procedures for flying into and departing from the proposed airstrip to accommodate
wildlife if present on or near the airstrip.

5.3

Wildlife Mortality and Hazard Management

5.3.1 Human-Wildlife Conflicts and Wildlife Attractants


All wildlife sightings in the Project area will be recorded including location, species, number observed, and
reactions;



If Species at Risk are encountered or affected by the Project, the primary mitigation measure will be avoidance.
Contact with or disturbance to each species, its habitat, and/or its residence will be avoided;



The absence of nesting bird species at risk (and other migratory birds) will be confirmed in borrow and gravel
pits prior to commencing disruptive activities during the general nesting period. The ECCC BMP for swallows
(Appendix C) provides additional information and adaptive management strategies. If work commences,
monitoring for the absence of nests at borrow and gravel pits should continue throughout activities;



As Dall’s sheep are attracted to soda ash, CZN will secure and contain soda ash so that spillage does not
occur;



Salt will not be used for road maintenance to avoid potential wildlife attraction to the road;
15
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Project-related employees and contractors are prohibited from hunting, fishing, or harassing wildlife;



Food and food wastes and other putrescible matter will be collected and stored in a manner inaccessible to
furbearers. The waste will either be incinerated locally, or taken to the Mine or other approved facility;



Petroleum products and other attractants will be stored in a manner inaccessible to wildlife;



CZN’s Environmental Monitor to audit and manage, where necessary, litter and accessible attractants
throughout Project life. Corrective management options for waste management will be considered if problem
areas arise;



Feeding wildlife is prohibited;



No pets allowed;



Littering is strictly prohibited;



Warnings over two-way radio, loudspeaker and signage will be given if there is dangerous or potentially
dangerous wildlife within the Project area;



Incidents of wildlife exhibiting threatening or dangerous behaviour will be reported immediately to the Mine
Manager. Employees will be instructed to immediately leave areas where wildlife are exhibiting such behaviours
or when they feel there may be imminent danger;



Clearing during construction, operation, and maintenance should avoid the bird nesting period (Appendix D).
Should clearing be required during this time, a bird nest survey will be completed by a qualified wildlife biologist
using a scientifically sound approach prior to beginning work in accordance with the Migratory Birds Convention
Act, and the results of these surveys will be reported in the annual summary report. Bird nest survey may
include non-intrusive search methods (e.g., point counts) could be undertaken to conduct an area search, for
evidence of nesting, prior to the commencement of clearing; and



“No-work” buffers of a minimum 20 m (dependent upon the species, intensity of the disturbance, and
surrounding habitat) will be established around all active nest sites (e.g., containing eggs or young) until the
nest is determined to be no longer active. The CZN Environmental Monitor to monitor the effectiveness of the
buffer zone, and adapt the mitigation as required. ECCC will be contacted for advice and or additional mitigation
measures.

In the circumstance that deterrent action needs to be taken (animal presents a risk to itself or to humans, or causes
material damage), the trained CZN Environmental Monitors will make use of projectile deterrents. Projectile
deterrents will only be used when other non-invasive deterrents have proven ineffective, and the animal refuses to
leave the area. The projectile deterrents available to the CZN Environmental Monitors are listed below:


Bangers: accuracy 25 m. Advantage: provide a very loud noise deterrent and have a consistent range.
Disadvantage: slow to reload and difficult to use in low light conditions.



Screamers: accuracy 75 m. Advantage: provide a loud screeching noise deterrent and in low light conditions
will provide a visual deterrent. Disadvantage: range is inconsistent and unpredictable, and similar
disadvantages as bangers.



Bean bags, 12 gauge shotgun: accuracy 25 m. Advantage: provides a physical deterrent, and can certain bags
are designed to mark the bear. Disadvantage: needs to be fired from a close distance of approximately 5 m.



Shell crackers, 12 gauge shotgun: accuracy 75 m. Advantage: Consistent in range and accuracy. They explode
with a loud bang at the end of travel. Disadvantage: materials can become stuck in launcher.

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

16

PRAIRIE CREEK MINE AND ACCESS ROAD – WILDLIFE MANAGEMENT AND MONITORING PLAN
FILE: 704-ENG.EARC03145-01 | DECEMBER 2018 | ISSUED FOR USE



Rubber slugs, 12 gauge shotgun: accuracy 75 m. Advantage: very accurate up to 75 m and reloading can be
done quickly. Disadvantage: possibility of penetration if used at a distance of less than 25 m.

If an animal is a risk to itself or humans within or in close proximity to the Project area, the Mine Manager and/or
the CZN Environmental Monitors may use deterrents to prevent any future risk. Deterrent actions will progress
incrementally until the situation is resolved. The plan of the procedures is to allow an animal to leave the Project
area on its own and if it refuses to leave, then staff can employ the minimum deterrent to make the animal leave
the Project area. The CZN Environmental Monitors will record the deterrents they use and the effectiveness of the
deterrent in a wildlife incident report. Details of weather conditions, date/time, and reason for choosing the used
deterrent will be provided in the report. The reports will be made available to GNWT ENR and Parks Canada.

5.3.1.1

Prevention and Treatment of Problem Animals



All wildlife sightings in the Project area will be recorded including location, number observed, and reactions;



All buildings and stairs will be designed to eliminate the potential for avian predators (including ravens), small
mammals, and mammalian predators to set up nests or dens. If an animal gains access to camp facilities and
infrastructure, it will be immediately removed, and measures will be taken to secure the site from future access
by wildlife;



All employees and contractors will report human-dangerous wildlife encounters (including Wood Bison)
and resulting incidents to Mine management. Renewable Resource Officer will be informed within 24 hours
(Wildlife Act Regulations);



CZN’s planned response to conflicts with bears (and other potentially hazardous wildlife) is included in the Bear
Response SOP and BMP, respectively (Appendix B, Appendix C);



Employees will be trained to deter and move wildlife away from the Project area will always begin deterrent
actions with the least intrusive method, and gradually increase the required deterrent until wildlife may need to
be relocated or destroyed. Once wildlife has left the Project area, the deterrent will be stopped. All instances
requiring wildlife deterrents will be included recorded and reported to the CZN Environmental Monitor, who will
forward the information to GNWT ENR and Parks Canada;



Pre-authorized staff will be authorized to carry firearms only for use in ensuring safety. If there is a dangerous
wildlife risk to staff and non-lethal deterrents have not proven successful, the lethal use of a firearm arm may
be employed;



CZN’s Environmental Monitor will contact and follow the recommendations of GNWT ENR or Parks Canada
should a rabid animal be identified on the Project. If the animal needs to be destroyed, the CZN Environmental
Monitor (trained in Wildlife Monitoring) will undertake this action as a matter of last resort. Discussion will be
held with GNWT ENR and Parks Canada immediately following the incident to determine if tissue samples or
the carcass need to be transferred to GNWT ENR or Parks Canada;



Dead wildlife encountered in the Project area will be recorded with GPS location. The CZN Environmental
Monitor will alert GNWT ENR and Parks Canada and will transfer carcasses to Nahanni Butte, or incinerate
them upon their approval;



Direct engagement with the proprietors of the Nahanni Butte D/OT/02 outfitting zone and the NDDB regarding
non-Aboriginal access to the Nahanni Range portion of the outfitting zone, and hunting agreements along and
near the Access Road. This includes total harvests from this portion of their outfitting zone; and



Discuss main issues and considerations regarding wildlife populations and effects during the Technical Advisory
Committee meetings.
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5.3.1.2

Waste Management and Infrastructure Design

Waste management is a key element of effective wildlife conflict management. The CZN Waste Management Plan
provides a framework for minimizing and disposing of attractants such as garbage, food wastes, and other edible
and aromatic substances. The Waste Management Plan outlines measures to reduce the attractants of bears and
wolverines to Project sites, with active management of food materials and food and other camp wastes. The Waste
Management Plan is based on the following key principles:


Health and safety of all site employees, visitors, and environment;



Reduction, reuse, and recycling of waste materials;



Manage wastes to reduce the chances of attracting wildlife and interaction between humans and wildlife; and



Environmental awareness and waste management training.

It is critically important to effectively manage waste and reduce the risk of wildlife attraction, habituation, and defence
of life and property kills. The Waste Management Plan must be reviewed in association with the WMMP.
In addition, all buildings and stairs will be designed to eliminate the potential for avian predators (including ravens),
small mammals, and mammalian predators to set up nests or dens. If an animal gains access to camp facilities and
infrastructure, it will be immediately removed, and measures will be taken to secure the site from future access by
wildlife.

5.3.1.3

Dealing with an Injured or Killed Animal

Upon encountering an injured or killed animal:


Stop work immediately and retreat to a safe distance; and



Visually assess the nature of injury (e.g., vehicle impact) or the cause of death.

If the injuries or cause of death appear to be caused by a carnivore:


Follow Bear Encounters procedure outlined in BMP#4 (Appendix C) assuming that a bear is in the area until
confirmation that the area is safe;



All staff in the Project area will be made aware of the incident; and



When safe to do so immediately remove any carcass on or near the road (e.g., harvesting or vehicle-collision),
once reported, to reduce attractants. Disposal of large-bodied carcasses are to follow the directions of Parks
Canada or a Renewable Resources Officer, depending on the jurisdiction.

If the injures are the result of human activity:


CZN Environmental Monitor will visually assess the nature of injuries and pathway of Project-animal
interaction;



If injuries are deemed critical, the animal may be euthanized;



When safe to do so immediately remove any carcass on or near the road (e.g., harvesting or vehicle-collision),
once reported, to reduce attractants. Disposal of large-bodied carcasses are to follow the directions of Parks
Canada or a Renewable Resources Officer, depending on the jurisdiction; and



The incident will be recorded by the CZN Environmental Monitor and reported to GNWT ENR and Parks
Canada, as soon as possible.
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Reporting requirements:


All Project-related mortality (including known harvests) will be reported immediately to CZN’s Environmental
Monitor and Site Superintendent; and



CZN’s Environmental Monitor to report all big game and species at risk harmed as a result of the Project to
Parks Canada or a Renewable Resource Officer within 24 hours (Wildlife Act Regulations).

5.3.2 Road and Vehicle Procedures and Practices
5.3.2.1

Vehicle Management



Equipment and trucks equipped with industry-standard emission control systems; and



Regular and appropriate equipment and truck maintenance.

5.3.2.2

Traffic Management



Clearance of the landing strip will be made prior to aircraft landing or taking off. If wildlife is present on or near
the airstrip prior to aircraft take off or landing, the CZN Environmental Monitor trained in deterrence procedures
will remove the wildlife from the airstrip;



A policy will be implemented giving all wildlife the right-of-way if crossing or attempting to cross the Project,
which obligates drivers to stop (when safe to do so) for all wildlife and giving wildlife the opportunity to move off
or away from the road. If wildlife is in the area adjacent to the road but are not travelling towards the road, or
are stationary, traffic will continue at a slowed speed until safely past the animal(s). Drivers will take all
reasonable steps to minimize the chance of an animal-vehicle collision (i.e. headlights in working order,
adhering to speed limits, tires are appropriate to road conditions). Headlights are to be turned off once the
vehicle is stopped to allow animal crossing;



Non-mine vehicles, including all-terrain vehicles (ATVs) and snowmobiles will be prohibited on site
(Commitment from PR#55; exception for the winter track survey Section 6.2.5);



Vehicle traffic speed will be limited to a maximum 60 km/hr along the all-season access road and 30 km/hr at
the airstrip, borrow sources, and sensitive wildlife areas (such as areas of high probability of occupancy by
caribou and known crossing locations identified during baseline surveys and the ongoing Wildlife Observation
log monitoring program);



If caribou, Moose, Dall’s Sheep, Mountain Goat, Grizzly Bear, and or Wolverine are reported on the road or
within 500 m of the Project footprint, traffic or activity will cease at least 500 m from (or at first observation of)
the animal(s) and all headlights will be turned off until the animal moves off at least 100 m or five minutes after
last visual. Once traffic resumes, speeds will be reduced to half the posted speed limit within 1 km of the sighting;



If caribou, Moose, Dall’s Sheep, Mountain Goat, Wolverine, Grizzly Bear, and or Trumpeter Swan are reported
beyond 500 m of the Project footprint, traffic speeds are to be reduced to half the posted speed limit within 1 km
of the sighting or as soon as the animal is sighted;



If Wood Bison are reported on or near the road, traffic speeds are to be reduced to half the posted speed limit
within 1 km of the sighting or as soon as the animal is sighted;



If wildlife is in immediate proximity to the Access Road, and not moving after the vehicle has approached and
come to a complete stop (thereby presenting a danger to workers or wildlife), the CZN Environmental Monitor
trained to deter wildlife away from the area will move the wildlife off of the roadway and the adjacent area until
wildlife is a safe distance from staff. If the CZN Environmental Monitor is not available, drivers will contact the
Journey Management System (JMS) Coordinator by radio who will contact a qualified staff member able to
provide instructions on how to proceed;
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All employees/contractors are to remain in the vehicle and/or shelter if harvested wildlife species are observed
on or near the proposed Project footprint;



If a problem area is identified along the Access Road, such as frequent wildlife encounters, corrective
management options for traffic and Project-related activities will be considered;



Highly visible signage will be installed along the proposed all-season access road indicating the NNPR
boundary;



A movable signage system will be employed along the Access Road to inform drivers of “caution zones” based
on recent and frequent wildlife activity and possible vehicle-conflict zones. The CZN Environmental Monitor will
ensure the accuracy of the system and that it stays up to date with the current animal activity reported on the
roadway (i.e., Wildlife Observation log monitoring). This information will also be provided to drivers before
traveling on the Access Road; and



Two-way radios will be in all vehicles. Wildlife sightings along the Access Road will reported over radio and
geo-referenced (using the road km markers) and reported to the CZN Environmental Monitor. The Road
Operations Supervisor, with recommendation from the CZN Environmental Monitor, will issue travel alerts to
drivers. The report will include the species, number, geographic location, and approximate road km marker.

5.3.2.3

Access Road and Access Control



CZN to provide support to NBDB to develop a harvest monitoring program to track and report on patterns and
levels of harvest associated with the Access Road, and to include this in the WMMP. However, tracking of
access and harvesting will be a prime function of a checkpoint station;



The security checkpoint station will be moved in summer to a location on the road north of the river crossing
(Commitment from PR#55);



Signs will be posted advising road users that the land is the traditional land of the Naha Dehe Dene Band, and
a request that the road not be used and that no hunting should occur. Signs will also warn of the dangers posed
by frequent, heavy mine traffic;



Signage at the south-eastern terminus of the Access Road will be installed to inform the public of the utilization
status of the road by heavy vehicles and to deter non-mine related use. Additional signage will be installed
before the Liard River advising that the crossing area is CZN-controlled property and access is restricted to
authorized persons, and that the barge is operated as a private crossing to discourage non-mine related traffic;



Appropriate signage will be installed along the road warning drivers of high wildlife use areas, such as near
wetlands and areas with high valley walls that may entrap animals;



A checkpoint screening and monitoring station will be implemented to deter unauthorized use of the Access
Road. The station will be manned by representatives of the Nahanni Butte Dene Band to help deter non-mine
road traffic (i.e. recreational vehicles) from using the road. The check-point and screening station will be located
just north of the Liard River;



Access road and mine management staff will be notified of any public use of the Access Road or evidence of
land use, such as hunting, fishing, camping, or firewood harvesting. This information will be provided to the
appropriate regulatory agencies;



Regularly maintain the all-season access road, airstrip, and other facilities to minimize dust re-suspension;



Recreational use of off-road vehicles is prohibited;
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Maintain snow removal practices approved for winter to manage high snow banks (e.g., less than 1 m high)
and create breaks in snow berms (e.g., berm breaks every 100 m), so that wildlife can readily move off the road
and through breaks as vehicles approach and aircraft fly over. Snow banks will be kept less than 1 metre high
to ensure that drivers have sight-lines including the adjacent area of the roadway. Locations of high wildlife
activity can be determined during the first year of operation of the Access Road, and berm breaks can be
focused in these areas in following years;



Prohibit the storage of snow, including along roadside snow banks, on or within 10 m of talus habitat (within pika
range);



Prohibit the disturbance of talus habitat (within pika range) year-round unless pre-disturbance presence/not
detected surveys have been completed and pikas were determined to be not present, and if required, determine
a sufficient buffer distance from which borrow construction can occur near active pika habitat, based on
guidance from a biologist (refer to Appendix D for buffer distance);



Pending an avalanche risk assessment, a wildlife sweep will be conducted prior to any avalanche control
being implemented. A qualified individual will conduct the sweep. If a large mammal (e.g., caribou, sheep,
moose) is observed within 3 km of the control area, the avalanche control will be put on hold
(maximum 24 hours) until the animal or group of animals have vacated the area. The location of the animal(s)
may be periodically reassessed throughout the 24-hour hold period at the discretion of the qualified individual
conducting the sweep;



CZN will operate a private barge on the Liard River for truck traffic. This will not be available to unauthorized
people; and



Barge activities will cease temporarily if Wood Bison are observed crossing the river near the barge location.

5.3.3 Toxic Substance Management
Management measures that are or will be in place with respect to potential contaminated substances include:


Maintain appropriate materials management to minimize the risk of accidental spills of concentrate, diesel fuel,
other hydrocarbons, and other hazardous materials being shipped to the Mine site;



Implement the Mine and Access Road Spill Contingency Plan and procedures, and train staff to quickly respond
to an accidental spill. This Plan includes provisions for rapid deployment of cleanup crews and for containment
and clean-up of spilled material and contaminated surfaces;



Follow the draft Contaminant Loading Management Plan and Road Operations and Maintenance Plan for the
soil and vegetation sampling program before and during mine and haul operations;



Re-fueling of trucks and equipment should be carried out away from any stream, lake, wetland or other water
body, per industry standards;



Use proper fuel containment and explosive storage (if required) and handling techniques. The existing fuel
storage safety at the mine site (on site since 1981) will be continued. The system uses tanks within a bermed
area to contain any potential spill. The Access Road from the Liard Highway will be used to ship fuel to the mine
on backhauls by the concentrate haul fleet;



Only approved containers at designated locations will be used for storing hazardous hydrocarbon materials;



Only approved containers will be used for the transporting and storage of hazardous milling, explosive, and
maintenance materials;
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A designated area under strict control will be used for the producing explosives and storing them. Only
designated personnel and equipment will be used for the transfer and use of explosives and their components;



A land-farm may be created on site to remediate any contaminated soils generated by the Project. The
land-farm would be constructed in such a way as to not attract wildlife and will be constructed within the waste
facility inaccessible to wildlife;



Used batteries will be stored within the waste facility, surface transported off site, and recycled annually; and



A loading plant on site will store mineral concentrate in a secure designated area until it can be shipped off-site
following the existing Contaminant Loading Management Plan.

5.4

Sensory Disturbance Management

Conducting Project-activities beyond the recommended setback distances during sensitive wildlife periods will help
to avoid disturbing wildlife and comply with legislation (e.g., NWT Wildlife Act) provided in Appendix D.


Industry standard muffler systems will be installed on all power equipment;



Project area will have lighting sources directed to minimize lighting adjacent to wildlife habitat;



Drivers will refrain from the use of engine retarder brakes, as much as is safe, to minimize Access Road noise;



As long as flight paths are feasible (topographically and safety-wise) they will use the recommended guidelines
for flying in caribou and sheep country (Appendix C);



Aircraft are to maintain a minimum flying altitude of 600 m above ground level (agl) or greater
(except for approaches and take offs) set under Transport Canada’s Aeronautical Information Manual for flying
over national parks;



A monitoring program will be implemented for Project-related effects on Dall’s sheep. The results of the
monitoring program will be used to ensure that effects on the sheep are minimized. If required, the existing
Flight Impact Management Plan will be updated to develop operational flight guidelines that can mitigate these
Project-related effects;



A Wildlife advisory system will be used to communicate and alert nearby Project-related users (including pilots)
that wildlife are on, or visible near, the Project footprints via radio so that extra precautions and or avoidance
can be taken. Sightings of Caribou, Moose, Dall’s Sheep, Wolverine, Black Bear, Grizzly Bear, Wood Bison,
and Trumpeter Swan are to be reported to CZN’s Environmental Monitor to be recorded and Project-wildlife
interactions monitored for possible adaptive management;



CZN’s Environmental Monitor will annually confirm and or monitor Barn and Bank Swallow potential nesting
sites, such as under bridges, inside buildings, borrow and gravel piles to determine presence prior to disrupting
activities during the general nesting period (May 1 to August 31). If nests are present, all employees and
contractors are prohibited from disturbing and destroying the nests at any time of year (refer to ECCC’s Bank
Swallow in Sandpits and Quarries SOP in Appendix C). If work commences, monitoring for the absence of nests
at borrow and gravel pits will continue throughout activities;



CZN’s Environmental Monitor will survey for the presence/absence of Collared Pikas occurring within the
proposed Project footprint (that deviates from the previous winter road from Km 0-36) and report to Mine
management prior to Project-related clearing and construction disturbances. Should pikas be present,
additional mitigation will be considered, such as restricting disturbances to the summer to allow residents to
move to neighbouring habitat;
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CZN’s Environmental Monitor will complete a Grizzly and Black Bear den survey in habitat favourable, on and
near the proposed Project footprint, prior to clearing activities. If a den is found, mitigation will be considered
depending on the circumstances and location, including restrictive timing windows appropriate for species
denning use;



If blasting and crushing are required, control dust using:
−

dedicated water spray systems to wet the material being fed into the crusher to prevent dust generation, as
needed; and

−

blast mats, as needed.



Diligent management of dust will be carried out following the dust suppression guidelines, making sure to extract
less than 10% of lake volumes;



Undertake a wildlife reconnaissance (to be completed by the CZN Environmental Monitor) by scanning adjacent
slopes, ponds, and surrounding areas with binoculars prior to blasting if blasting should occur. Blasting is
prohibited if caribou, Dall’s Sheep, Wolverine, and Mountain Goat observed within 1 km of the blast site until
the animal moves out of the area;



If blasting is required within Boreal Caribou range (approximately Km 114 – Liard Highway), prohibit blasting
from May 1 to July 15 to avoid disturbance to potential Boreal Caribou calving and post-calving;



Blasting in Boreal Caribou range (approximately Km 114 – Liard Highway) should be minimized from December
to April, should it be deemed necessary for construction;



Prohibit blasting when Dall’s Sheep lambs within 2 km of the proposed Project (approximately Km 0 – 39 and
Km 124 – 160) from May 1 to June 15;



Avoid blasting and crushing by a minimum distance of 800 m when Trumpeter Swans observed on
breeding ponds from April 1 to September 30 (especially within the designated key migratory bird habitat
from Km 87 – 117 and from Km 160 – Liard Highway; AANDC 2011). Noise emissions greater than 50 dB
(or greater than 10 dB above ambient) will be avoided within 800 m of observed Trumpeter Swans. Other
construction activities (if critical for development) may occur within 800 m of observed Trumpeter Swans
(from April 1 to September 30) with the assistance of a CZN Environmental Monitor. The CZN Environmental
Monitor has the authority to stop work if construction determined to be adversely affecting swans;



Prohibit pumping water from ponds occupied by Trumpeter Swans during the nesting period;



Minimize Project activities from April 1 to July15 within 250 m of mineral licks (Km 156-157);



CZN will monitor for nesting bird species at risk (and other migratory birds) prior to commencing disruptive
activities during the general nesting period (May 1 to August 20). CZN will also notifying staff and contractors
of the potential for species at risk encounters, and the proper reporting and mitigation protocol;



All on-site staff to avoid known active bird and wildlife nests/dens. Refer to Appendix D for appropriate setback
distances;



All disruptive activities in the nesting area should be halted if migratory bird nests containing eggs or young are
discovered;



Avoid clearing and construction of the proposed Project within 1.5 km of known raptor nests;
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Options such as avoiding, adapting, rescheduling, or relocating activities should be considered and
implemented if there are indications of migratory bird nests where disturbance activities that have the potential
to disturb or destroy nests are proposed; and



An appropriate setback distance should be determined and observed until the young have naturally and
permanently left the vicinity of the nest. Buffer zones should be appropriate for the species and take into
consideration the intensity of the disturbance and the surrounding habitat. Buffer zones should be adjusted after
assessing their effectiveness. If required, ECCC should be contacted for advice and or additional mitigation
measures.

6.0

MONITORING

Monitoring is required to understand Project-related effects on wildlife, test mitigation effectiveness and effect
predictions made during the EA process, and inform the adaptive management process to best manage wildlife
effects.
The Draft WMMP describes two types of monitoring programs:
1. Mitigation Monitoring: the active collection of data necessary to carry out mitigation or to verify the
effectiveness of mitigation to avoid and minimize wildlife and wildlife habitat effects, and act to improve.
The focus is on areas where mitigation is needed and where failed mitigation has a higher risk to wildlife
and wildlife habitat.
2. Effects Monitoring: the active or passive collection of data for analyses to detect change as a result of the
Project. In general, effects monitoring is conducted at and beyond the Project activity or footprint and
specifically relate to potential effects that can not be fully mitigated (as described in the EA process) or
concerns identified by regulators and First Nations stakeholders. Effects monitoring focuses on big game
(i.e., Dall’s Sheep), species at risk (i.e., Caribou, Wood Bison, Collared Pika), and other species with
regulatory concern (Grizzly and Black bears, Peregrine Falcon, Trumpeter Swan, and migratory birds).
Both types of monitoring programs are to be implemented during pre-construction, construction, operation, and
closure phases of the Mine and Access Road, as appropriate. Pre-construction programs are to be conducted with
the overall objective to avoid harm to wildlife (especially big game and species at risk) during construction. During
construction, operation, and closure, species are most at risk of being disturbed by Project activities, especially
activities that occur during their sensitive periods and/or within the recommended setback distances (Appendix D)
and harmed from Project activities and human interactions.
CZN’s Environmental Monitors are responsible for identifying Project options to avoid, reschedule, and or relocate
activities to avoid/minimize effects on wildlife. CZN’s Environmental Monitor will seek advice from GNWT, Parks
Canada, and or ECCC as required. CZN’s Environmental Monitor has authority to stop construction activities that
pose an immediate risk to wildlife and wildlife habitat.

6.1

Mitigation Monitoring

6.1.1 Bear Den Mitigation Monitoring
Clearing is proposed to occur in the winter when Grizzly and Black bears are denning. Clearing activities undertaken
from October 1 to May 31 have the potential to disturb and/or harm denning bears. All wildlife dens, including those
of Grizzly and Black bears are protected under the NWT Wildlife Act.
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Black Bears den from approximately early-October to late April/late May. Black Bears typically excavate dens;
however, hollow logs/trees, rock caves, and piles of human-made debris are also used (Kolenosky and Strathearn
ND; Clarkson 1993; Larivière 2001). Excavations are commonly under the base of standing trees or stumps, under
fallen logs, or directly into the soil (Kolenosky and Strathearn ND). Suitable Black Bear denning habitat is common
in the area of the Access Road alignment (refer to the Black Bear Hibernating Habitat Potential map; Tetra Tech
EBA 2016). The Black Bear hibernating model (Tetra Tech EBA 2016) identified high, moderate, and low predicted
denning habitat and will be used to better define areas for higher survey effort.
Grizzly Bears den from approximately late October to mid-April. Excavated dens are located predominantly on
southeast facing slopes in the alpine between 1,400 to 1,800 m in elevation; however, a few dens are reported in
sub-alpine habitat, and even fewer in white spruce forest habitat (Miller et al. 1982). Grizzly Bear denning habitat
mostly occurs in the alpine where the Access Road generally exists as all-season quality.
For the all-season road, the first part of the development will include construction of a winter road within the allseason road alignment. Survey crews, together with local and environmental monitors, surveyed the entirety of the
Access Road alignment and proposed borrow sources in 2017 and 2018 that require clearing; while doing so, they
searched for dens as part of their required tasked. Previous dens located during this ground-based reconnaissance
were to help focus the search area for a more thorough bear den survey in the late fall immediately prior to clearing,
as bears are commonly known to re-den in the same general area (Clarkson 1993). No bear dens were located by
the survey crews and local and environmental monitors in 2017 and 2018.

6.1.1.1

Overall Monitoring Approach

A comprehensive aerial bear den survey will be completed in the late fall before clearing activities commence, with
the objective of determining the location of potentially active dens. The aerial den survey will focus on all areas of
the Access Road and borrows with: 1) moderate and high denning habitat potential (Tetra Tech EBA 2016, 2) known
den(s) identified during the ground-based surveys, and 3) proposed winter clearing (after October 1). This includes
areas overlapping with the previously developed (1980’s) winter road.
The pre-construction Bear Den Mitigation Construction Monitoring Plan is summarized in Table 3 and outlined
further below.

Table 3: Pre-Construction Bear Den Mitigation Monitoring Summary
Overall Goal: To Avoid Destruction of and Disturbance to Active Dens while Clearing
Monitoring Approach

Aerial survey along and
near all proposed winter
clearing and blasting
areas to determine
presence of active dens

Measurable
Parameter

Temporal
Scale

Spatial Scale

Rationale

Location of active
bear den to proposed
winter clearing and
blasting sites

Prior to
clearing, only if
clearing occurs
from
September 30
to May 31

All areas to be
cleared during
the winter and
within defined
setback
distances

Bears and bear dens are
protected under the NWT
Wildlife Act. Clearing and blasting
are scheduled to occur during
Black and Grizzly bear denning
periods. There is a risk of mortality
in the den and or disturbing
hibernating bears.

A bear den monitoring survey is not required should clearing activities occur (and finish) prior to bear den entry
(early October). For example, proposed clearing in the late summer/fall (e.g., Km 0 to 39 and Km 95 to 102) will not
be included in the bear den monitoring survey if they are cleared before October 1.
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The bear den aerial survey will be completed within 800 m of proposed winter clearing and within 1.5 km of proposed
winter blasting. The CZN Environmental monitor is responsible for planning and supporting the aerial survey, and
for notifying CZN’s Vice President of Environment and Permitting Affairs of any results that may require modification
of the clearing/blasting plan or implementation of adaptive management procedures.
The pre-construction monitoring procedure includes:


Environmental Monitors, with support from a professional biologist, will be responsible for completing the aerial
den survey prior to winter clearing and blasting.



Aerial den survey to be completed within and beyond the proposed clearing footprint (i.e., within 800 m of the
winter clearing footprint and within 1.5 km of blasting sites). The aerial survey includes flying parallel transects
equal distance within the proposed winter clearing/blasting areas, particularly those within predicted moderate
and high-quality hibernating habitat.



Ground-based surveys may be completed to confirm possible den observations that were unable to be
confirmed from the air.



Black Bears are expected to enter their dens from early to mid-October, and Grizzly Bears by late October. In
the week(s) prior to entering the den, bears (particularly Black Bears) often concentrate their activity near the
den site (Clarkson 1993; Kolenosky and Strathearn ND). The aerial survey should be completed from
approximately September 20 to October 31 (after the first snow fall). Pre-construction den surveys are to be
repeated annually until winter clearing is complete.



At a minimum, field equipment includes a field datasheet, GPS, camera, maps of the proposed winter clearing,
Black Bear hibernating habitat model maps, and safety gear (e.g., bear spray) are required. An understanding
of bear denning habitat requirements and den appearance is required prior to the field surveys. A helicopter will
be used to complete the aerial survey.



Survey data will be documented on datasheets and include, at a minimum, the date, surveyor’s name(s), the
transect start and end GPS locations, den GPS location, description of the bear den (e.g., surrounding habitat,
photos), description and location of fresh bear sign near the den (including bear visuals), and weather including
percent snow cover.



Bear dens are considered active if fresh sign is detected (e.g., nearby scat, tracks, freshly turned soil, beds)
and or a bear is observed near the den. Active dens will be immediately reported to CZN’s Site Superintendent,
who will then notify CZN’s Vice President of Environment and Permitting Affairs to advance the adaptive
management process, and notify the appropriate regulatory agency (e.g., GNWT ENR and/or Parks Canada)
of the active dens presence. Adaptive management strategies are to be employed.

6.1.1.2

Adaptive Management

Advancement of the adaptive management process is required when proposed winter clearing and winter blasting
are within 500 m and 1.5 km, respectively from an active bear den. Appropriate adaptive management responses
include:


Reschedule clearing and or blasting until the den is naturally vacated;



Select a new borrow source to develop; and



Relocate (minor adjustment) the winter road alignment beyond the defined setback distances but still within the
expected Access Road right-of-way.
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Similarly, adaptive management is also required should an occupied bear den be identified while clearing and or
blasting. If an occupied den is suspected or identified, modifications to the development plan will be considered with
the input of an Inspector to minimize disturbance and/or harm to hibernating bears. Appropriate adaptive
management responses include:


Immediately suspend all Project activities within the defined setback distances; and



Contact the appropriate regulatory agency (i.e., Parks Canada, ENR) to determine appropriate mitigation.

Adaptive management strategies are not required at winter clearing and blasting sites where no or inactive Black
or Grizzly bear dens are observed.

6.1.1.3

Reporting

Any den observed or suspected, that may be affected by proposed clearing, will be documented by CZN’s
Environmental Monitor and reported to the Site Superintendent. Details of the observation, including adaptive
management responses will be summarized in the Annual Report.

6.1.2 Collared Pika Mitigation Monitoring
Collared Pikas are listed as Special Concern (Schedule 1; SARA) and are ranked as Sensitive in the NWT. Collared
Pikas live in talus (i.e., boulder fields) that are located 700 to 1,800 m above sea level (COSEWIC 2011).
Talus occurs in small isolated patches along and near the Access Road, including borrow sources, and may provide
suitable habitat for Collared Pika. Talus with medium to large-sized boulders are preferred and the availability
of nearby alpine meadows are essential for suitable pika habitat (COSEWIC 2011). Collared Pikas most often
remain within 10 m of talus and defend small territories within the talus ranging in size from a 15-25 m radius
(COSEWIC 2011).
Most of the Access Road within Collared Pika range exists as all season quality and requires limited upgrading with
some borrow development. Construction in and near suitable talus habitat (i.e., Access Road and borrow
development from approximately Km 14.5 - 39) has the potential to affect pika and pika habitat. To avoid effects to
the extent possible, the Access Road preliminary alignment was realigned to avoid direct loss of talus and
surrounding meadow from approximately Km 33-38 during the planning phase. However, realignments result in
additional need for borrow material; material which is generally associated with talus in the local area. Any remaining
alignment and borrow within suitable talus habitat could result in pika mortality and habitat loss. Collared Pika are
most at risk of direct mortality when construction occurs within 10 m of suitable talus habitat, particularly during the
snow (approximately early October – late May) and breeding (early June – late July) periods. Indirect mortality could
also occur if individuals are displaced from their territory in the fall, as displaced individuals must have sufficient
time to rebuild a food cache to sustain them through winter.
Noise and visual disturbances from blasting, crushing, and construction equipment could affect pika for the duration
of construction. Setback distances and restricted activity periods are a common BMP used by land use
developments to minimize disturbances to wildlife. However, no setback distance is known for Collared Pika
(Julie Thomas, pers. comm., Yukon Government). A conservative 150 m setback distance to Access Road
construction and a 500 m setback to blasting activities from occupied pika talus was suggested during the breeding
period (early June to late July; Beever, pers. comm., US Geological Survey). Winter construction and blasting, as
long as active talus occupied by overwintering pika is not directly affected, may be safest to avoid the most sensitive
periods (Julie Thomas, pers. comm. Yukon Government).
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Collared Pika populations naturally fluctuate considerably among years but are considered to be widespread and
locally abundant within their range (COSEWIC 2011). However, not all suitable talus habitat may be occupied
(COSEWIC 2011). During the Access Road baseline studies in 2016 and 2017, suitable talus habitat within 300 m
of the Access Road and talus with the potential to support Collared Pikas were identified. The 500 m setback
distance to blast sites extends beyond the baseline survey’s 300 m survey radius from the Access Road.

6.1.2.1

Overall Monitoring Approach

A pre-construction presence/absence Collared Pika survey will be completed in suitable talus habitat (some preidentified during the 2016 and 2017 baseline surveys) with the objective of determining their presence within 150
m of Access Road construction and 500 m from blasting sites. If detected, the development plan will be adapted
accordingly.
The pre-construction Collared Pika Mitigation Monitoring Plan is summarized in Table 4 and outlined further below.

Table 4: Pre-Construction Collared Pika Mitigation Monitoring Summary
Overall Goal: To Avoid and or Minimize Risk of Mortality and Disturbance to Collared Pikas during Construction
Monitoring
Approach

Walking transects to
determine Collared
Pika presence and
absence

Measurable
Parameter

Location of active
pika talus to the
Project footprint

Temporal Scale

Once annually from
late July to snowfall
and prior to
construction in pika
range

Spatial Scale

Rationale

Suitable talus
habitat within 150
m of the Access
Road and 500 m
from blast sites

Collared Pikas are listed under
the SARA as Special Concern
Risk of mortality if occupied
habitat directly impacted
during the breeding and
overwintering periods
Risk of disturbance without
mitigation to minimize effects

CZN’s Environmental Monitor is responsible for completing the Collared Pika surveys and reporting results to the
Site Superintendent prior to Project-related clearing and construction disturbances. CZN’s Site Superintendent is
responsible for notifying CZN’s Vice President of Environment and Permitting Affairs of any results that may require
modification of the construction plan or implementation of adaptive management procedures.
The monitoring approach involves:


The Wildlife Monitor(s) to conduct presence/absence Collared Pika surveys using a walking transect approach
across suitable talus habitat that occurs within 150 m of the construction footprint and 500 m from blast sites.
This involves:
−

Slowly walk transects across the full length of the talus that is to be disturbed plus within defined setback
distances. Follow methods outlined in the 2017 baseline survey report since these were developed in
consultation with Parks Canada and ENR (Tetra Tech 2018).

−

Search for signs that indicate pika currently occupy the site (e.g., fresh haypiles, visual/vocal individual, and
fresh urine/pellets) under large overhanging rocks and openings within the rock matrix.

−

Document location coordinates of fresh pika sign and visual/vocal observations using a Global Positioning
System (GPS). Determine location of active pika sites in association to construction and blast sites.
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Pre-construction pika presence/absence surveys are to be completed anytime from early August to immediately
prior to snowfall. Pre-construction presence/absence surveys are to be repeated annually until construction
within the defined setback distances to suitable pika habitat is complete.



Field guides are now available on smartphone applications (apps) (e.g., Mammals of North America). These
are a recommended tool to prepare for the survey, which provide informative life history descriptions,
photographs, and audio recordings of Collared Pika. A camera and GPS are also required for the
presence/absence survey.



Survey data will be documented on datasheets and will include, at a minimum, the date, surveyor’s name,
number of Collared Pikas observed/heard, number of haypiles, number of pellet groups (i.e., piles), observation
location (GPS location and development area), survey start and stop times, and weather.



Talus sites will be considered occupied by Collared Pikas if at least one individual (visual, auditory), fresh
haypiles and/or fresh pellets are detected.



If the presence/absence survey shows no evidence of Collared Pika presently occupying talus at or within the
defined setback distances, construction including blasting may proceed.



Talus sites occupied by Collared Pikas will be reported to CZN’s Site Superintendent, who will then notify CZN’s
Vice President of Environment and Permitting Affairs.



If the presence/absence survey shows evidence of Collared Pika presently occupying talus within the defined
setback distances prior to construction/blasting, the Environmental Monitor will report the results to CZN’s Site
Superintendent, who will then notify CZN’s Vice President of Environment and Permitting Affairs. Adaptive
management strategies are to be employed.

6.1.2.2

Adaptive Management

Advancement of the adaptive management process is required at construction and blast sites within the defined
setback distances to talus currently occupied by Collared Pikas. Adaptive management is not required at
development sites with no recorded Collared Pikas (i.e., no individuals seen or heard and no fresh haypiles and
pellets observed during the presence/absence survey) within the setback distances.
Appropriate adaptive management responses include:


Select a new borrow source to develop for blasting (if not also occupied by pika);



Select an unoccupied portion of the same borrow source (as some sources are large) beyond the defined
setback distances to occupied talus;



Relocate (minor adjustment) construction footprint if directly impacting occupied talus and its associated
meadow (i.e., minimum 10 m beyond talus) of the pika occupied site, to the extent possible; and



Reschedule construction outside the breeding period (early June to late July).

6.1.2.3

Reporting

Any active Collared Pika talus observed, that may be affected by proposed construction and or blasting, will be
documented by CZN’s Environmental Monitor and reported to the Site Superintendent. Details of the observation,
including adaptive management responses will be summarized in the Annual Report.
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6.1.3 Harlequin Duck Mitigation Monitoring
Harlequin Ducks are not listed under the SARA and their general status is May Be At Risk in the NWT.
Harlequin Ducks nest along fast-moving mountain streams with rocky substrates, particularly those with braided
channels and riffle and rapid habitat. Harlequin Ducks can be sparsely distributed even within suitable habitat
(Paton 2000, Wiggins 2005).
Harlequin Ducks nest on or near the ground, preferring stream islands (e.g., gravel bars) or banks (generally within
5 m of watercourse) with suitable protective cover (e.g., shrubs, fallen logs), and tend to return to the same nesting
area each year (Robertson and Goudie 1999).
The male Harlequin Duck is most conspicuous due to colouration; however, both male and females are
commonly observed sitting on instream boulders, along the streambank, swimming or feeding in the stream
(particularly in the fastest moving part of the stream), and in back eddies (Paton 2000).
Inside NNPR, Harlequin Ducks have been recorded along the South Nahanni River, its southern tributaries,
and nearby lakes; Rabbitkettle Lake is the nearest known observation to the Mine, approximately 135 km
(Sullivan et al. 2009). Harlequin Ducks may be present in the area from at least early May to mid-September.
Clear water is believed to be a key factor for Harlequin Ducks to forage for benthic macro-invertebrates
(Wiggins 2005). Although Harlequin Ducks have not been reported near the Mine or Access Road, suitable nesting
and feeding habitat exist near proposed instream Project works along the Sundog Creek tributary
from approximately Km 37 to 41. Harlequin Duck are tolerant of moderate levels of human disturbance
(particularly disturbances on the shoreline); however, are affected by chronic disturbances (i.e., site abandonment;
Environment Canada 2007, Robertson and Goudie 1999; MacCallum 2001). Instream construction and instream
Sundog Creek re-alignment/armoring work have the potential to temporarily disturb birds, reduce water quality and
forage ability downstream of Project activities, and result in direct and indirect nest loss if instream activities occur
when Harlequin Ducks are present.

6.1.3.1

Overall Monitoring Approach

A presence/absence Harlequin Duck survey is to be completed in suitable stream habitat from Km 37 – 41, with the
objective of determining their presence within 500 m of instream construction activities before construction, and if
detected, adapt the development plan, if possible. The Harlequin Duck Pre-Construction Monitoring Plan is
summarized in Table 5 and outlined further below.

Table 5: Pre-Construction Harlequin Duck Mitigation Monitoring Summary
Overall Goal: To Avoid and or Minimize Risk of Disturbing Harlequin Ducks, Nests, and Habitat when Present
during Construction
Monitoring Approach

Measurable
Parameter

Temporal Scale

Spatial Scale

Walking shoreline
transects to determine
Harlequin Duck
presence and absence

Presence of
Harlequin Duck
within 500 m of
instream works

Twice prior to instream
work (surveys should
be at least two weeks
apart) from mid-May to
mid-September

Sundog
Creek
tributary from
Km 37-41
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The Harlequin Duck presence/absence surveys will be completed within 500 m of the proposed activity
(both 500 m upstream and 500 m downstream) only if instream construction and instream Sundog Creek
re-alignment/armoring work occur during periods of flow and when Harlequin Ducks have the potential to be present
(late April to mid-September).
The CZN Environmental monitor will be responsible for conducting Harlequin Duck presence/absence surveys
should instream construction and instream Sundog Creek re-alignment/armoring work occur during periods of flow
and when Harlequin Ducks could be present (late April to mid-September) and for re-scheduling and or stopping
instream work if a Harlequin Duck is found to be present. CZN’s Site Superintendent is responsible for notifying
CZN’s Vice President of Environment and Permitting Affairs of any results that may require modification of the
construction plan or implementation of adaptive management procedures.
CZN will implement the following pre-construction monitoring procedures:


The Wildlife Monitor(s) to conduct presence/absence Harlequin Duck surveys using a walking transect along
the stream bank within 500 m on either side (i.e., upstream and downstream) of the instream works. This
involves:
−

Survey all channels of the watercourse, instream boulders, islands, and banks along the Sundog Creek
tributary from Km 37 – 41 within 500 m of the instream works using binoculars to search ahead.

−

Slowly walk along the full length of the shoreline. Survey standards suggest surveyors to walk upstream
while conducting the surveys, as Harlequin Ducks tend to float downstream when disturbed and reduce the
risk of double counting individuals (Paton 2000). Follow shoreline-based methods outlined in Wiggins 2005
or Ministry of Environment, Lands, and Parks (1998).

−

Search for Harlequin Ducks in or near the stream and or nests within approximately 5 m of the bank
(i.e., abutted against a boulder, log, base of shrub or clump of grass).

−

Surveys may be completed during any weather conditions and daylight periods.

−

Collect location coordinates of Harlequin Duck observations using a Global Positioning System (GPS).
Determine location of Harlequin Duck(s) in association to instream works.



Pre-construction Harlequin Duck presence/absence surveys are to be repeated twice, at least two weeks apart,
and completed 1) anytime during open water conditions from mid-May to mid-September when the territories
are established and ducks most likely to occur and 2) immediately prior to instream works. Pre-construction
presence/absence surveys are to be repeated annually until any instream works from Km 37 – 41 are complete.



Field guides are a recommended tool to prepare for the survey, which provide informative life history
descriptions, photographs, and audio recordings of Harlequin Duck. Binoculars, camera, and GPS are also
required for the presence/absence survey.



Survey data will be documented on datasheets and will include, at a minimum, the date, surveyor’s name,
number of Harlequin Ducks observed/heard, nest and nest content, description of stream and bank habitats,
observation locations (GPS location and development area), survey start and stop times, and weather.



If no Harlequin Ducks are detected during both presence/absence surveys, Project activities may proceed.



If Harlequin Ducks are detected during at least one presence/absence survey within 500 m of the instream work
prior to construction, the Environmental Monitor will report to CZN’s Site Superintendent, who will then notify
CZN’s Vice President of Environment and Permitting Affairs. Adaptive management strategies are to be
employed.
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6.1.3.2

Adaptive Management

Advancement of the adaptive management process is required only if instream construction and instream
Sundog Creek re-alignment/armoring work occurs during periods of flow and when one or more Harlequin Ducks
(or active nest) are confirmed to be present within 500 m of the instream work. Reschedule instream work to a
period when Harlequin Ducks (and nests) are less sensitive to disturbance (September 16 – April 14).
Should one or more Harlequin Ducks occupy the creek within the defined setback distance to instream work and
CZN’s Vice President of Environment and Permitting Affairs determines that instream work cannot be delayed until
the Harlequin Ducks naturally depart, the following adaptive management responses may be considered:


The CZN Environmental Monitor, with support from the Site Superintendent, will acquire applicable permits
under the NWT Wildlife Act and/or National Parks Act to carry out construction activities;



CZN’s Environmental Monitor will implement the conditions set out under the permit, and monitor Harlequin
Duck presence (and nest site, if found) using binoculars to record behaviour and possible disturbance from
instream works;



Additional instream mitigation will be implemented including site isolation (e.g., silt curtain) and water quality
monitoring outlined in the Sundog Creek Diversion Plan;



Disturbance monitoring methods will be established based on permit conditions and in consultation with
applicable regulatory agencies;



The CZN Environmental Monitor, Site Superintendent, and Vice President of Environment and Permitting Affairs
will determine whether instream works should be temporarily suspended in the event that Harlequin Ducks are
showing signs of disturbance;



The CZN Environmental Monitor to sample on-site water quality parameter(s) (e.g., turbidity) during instream
works following the Sundog Creek Diversion Plan. Water quality monitoring methods and thresholds (i.e.,
change from upstream conditions at time of instream works) will be established based on permit conditions and
in consultation with applicable regulatory agencies; and



Harlequin Duck monitoring, should it be required, will occur during instream works until September 15.

Adaptive management is not required if instream construction occurs during periods of no flow and when Harlequin
Ducks are confirmed to be absent within 500 m of the instream work.

6.1.3.3

Reporting

Any Harlequin Duck (and nest) observed, that may be affected by the Sundog Creek re-alignment/armoring work,
will be documented by CZN’s Environmental Monitor and reported to the Site Superintendent. Details of the
observation, including adaptive management responses will be summarized in the Annual Report.

6.1.4 Peregrine Falcon Nest Mitigation Monitoring
Peregrine Falcons are listed as Special Concern (Schedule 1; SARA) and are ranked as Sensitive in the NWT.
Peregrine Falcons require suitable nesting habitat and a larger hunting home range from which they return to each
year. Peregrine Falcons nest on ledges of cliffs, preferably 50 to 200 m in height and commonly near water. Nests,
called scrapes, are simple indentations on a cliff ledge and typically surrounded by grasses, moss, and orange
lichens which are indicative of past use.
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Construction of the road from Km 34.5-40.0 along Sundog Creek is proposed in the late fall when water levels are
low and Peregrine Falcons have fledged from any nearby nests. However, should the construction occur during
Peregrine Falcon breeding sensitive period (April 15 to August 31) and within the setback distance from a known
scrape (1.5 km), then there is a potential to disturb the nesting pair which could lead to nest abandonment or low
nest productivity. A survey was completed in the area in mid-July 2016 and did not locate any inhabited nests or
suspected old nests. However, further checks are considered necessary closer to construction.

6.1.4.1

Overall Monitoring Approach

An aerial Peregrine Falcon scrape survey will be completed in suitable cliff-nesting habitat present along the Sundog
Creek (Km 34.5-40.0) with the objective of determining if Peregrine Falcons are actively nesting, before
construction, and if detected, adapt the development plan if possible.
The Peregrine Falcon Pre-Construction Monitoring Plan is summarized in Table 6 and outlined further below.

Table 6: Pre-Construction Peregrine Falcon Mitigation Monitoring Summary
Overall Goal: To Avoid Disturbing Nesting Peregrine Falcons during Construction
Monitoring
Approach

Aerial cliff survey to
determine presence
of occupied scrape

Measurable
Parameter

Temporal
Scale

Presence of active
Peregrine Falcon
scrape construction
footprint

Once prior to
construction
when
construction
occurs from
April 15 to
August 31

Spatial Scale

Rationale

Cliff habitat within
1.5 km of Sundog
Creek
construction

Peregrine Falcons are listed under
the SARA as Special Concern
Construction may disturb nesting
birds if conducted during the
species sensitive period and within
the recommended setback
distance

CZN’s Environmental Monitor will be responsible for completing the Peregrine Falcon nest surveys, and reporting
results to the Site Superintendent prior to Project-related clearing and construction disturbances. CZN’s Site
Superintendent is responsible for notifying CZN’s Vice President of Environment and Permitting Affairs of any
results that may require modification of the construction plan or implementation of adaptive management
procedures.
CZN will implement the following pre-construction monitoring procedures:


CZN’s Environmental Monitor and/or a professional biologist (Consultant) will complete the Peregrine Falcon
scrape survey (if required) to determine presence within 1.5 km of construction in the Sundog Creek road
sections (Km 34.5-40.0). Such a survey will only be required if construction related activities are proposed within
the species sensitive period April 15 to August 31. In any event, a follow-up survey may be undertaken as part
of other pre-construction surveys along the alignment;



Results of the survey will be reported to the Site Superintendent. The CZN Environmental Monitor will assist in
planning the timing of construction activities in this area;



If a scrape is observed and is occupied by a Peregrine Falcon (or any other raptor species), the Site
Superintendent will notify CZN’s Vice President of Environment and Permitting Affairs to consider adaptive
management;



Scrape survey involves a helicopter-based survey across the cliff face. Multiple passes across tall cliff faces
are required to effectively cover the entire cliff face. All Peregrine Falcons and their nests observed are
recorded. An occupied nest is determined if at least one adult bird was present at the nest site, two adults
observed together, finding a scrape containing eggs or young, or an adult having flushed from a scrape
(RIC 2001). Scrapes with no adult bird, eggs, or young detected are considered unoccupied;
33
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Surveys may be completed anytime from mid-April to late August, with preference being later in the season
(e.g., mid-June to mid-July). Surveys are only to occur prior to construction and should not be conducted during
poor weather conditions (e.g., rain, cold temperatures, high winds);



North and south facing cliffs from Km 34.5-40.0 will be surveyed. These cliffs provide the highest quality
Peregrine Falcon cliff-nesting habitat with the potential for construction during the species sensitive period;



At a minimum, a helicopter, field datasheet, GPS, camera, and maps of the proposed Project-footprint are
required for the survey. Information to be compiled prior to the field survey include accounts of Peregrine Falcon
nesting habitat requirements and descriptions of scrapes so they are readily identifiable in the field;



Survey data will be documented on datasheets and will include, at a minimum, the date, surveyor’s name, the
species detected, the number of individuals observed (adults and young), GPS location, nests/scrape
characteristics, eggs/young presence, aerial transect elevation(s), and weather;



If the scrape survey shows no evidence of Peregrine Falcon (or any other raptor) presently nesting within 1.5 km
of the Project footprint (from Km 34.5 – 40.0) prior to construction, construction including borrow development
may proceed;



Active scrapes occupied by Peregrine Falcons (and any other raptor) will be reported to CZN’s Site
Superintendent, who will then notify CZN’s Vice President of Environment and Permitting Affairs; and



If the scrape survey shows evidence of active Peregrine Falcon nesting within 1.5 km of the Project footprint
(from Km 34.5 – 40.0) prior to construction, the Environmental Monitor will report the results to CZN’s Site
Superintendent, who will then notify CZN’s Vice President of Environment and Permitting Affairs. Adaptive
management strategies are to be employed.

6.1.4.2

Adaptive Management

Construction-related activities are mostly planned to occur in the winter; however, advancement of the adaptive
management process is required if construction is required to commence in the late summer/fall along Sundog
Creek and when nesting Peregrine Falcons are present. To avoid possible disturbance, efforts will be made to
reschedule construction activities occurring within 1.5 km of known scrapes to a period when Peregrine Falcons
are absent from the region and or less sensitive to disturbance (September 1 to April 14).
Should CZN’s Vice President of Environment and Permitting Affairs determine that construction must proceed
before September 1, the following adaptive management responses may be appropriate:


CZN Environmental Monitor will monitor the nest using binoculars to determine when young have naturally
fledged the scrape so that construction may proceed; or



Should CZN’s Vice President of Environment and Permitting Affairs determine that construction cannot be
delayed until the young have naturally fledged, the:
−

CZN Environmental Monitor, with support from the Site Superintendent, will acquire applicable permits
under the National Parks Act to carry out construction activities;

−

Under permit approval, the CZN Environmental Monitor will implement the conditions set out under the
permit, and monitor the nest site using binoculars to record Peregrine Falcon behaviour and possible
disturbance from construction activities;

−

The CZN Environmental Monitor, Site Superintendent, and Vice President of Environment and Permitting
Affairs will determine whether construction activities should be temporarily suspended in the event that
Peregrine Falcons are showing signs of disturbance at the scrape;

−

Disturbance monitoring methods will be established based on permit conditions and in consultation with
applicable regulatory agencies; and

−

Nest site monitoring, should it be required, will occur during construction until August 31.
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6.1.4.3

Reporting

Any active Peregrine Falcon scrape observed, that may be affected by the Sundog Creek construction work
(Km 34.5-40.0), will be documented by CZN’s Environmental Monitor and reported to the Site Superintendent.
Details of the observation, including adaptive management responses will be summarized in the Annual Report.

6.1.5 Western Toad Breeding Pond Mitigation Monitoring
Western Toads are legally listed as Special Concern (Schedule 1; SARA) across Canada and Threatened in the
NWT (NWT Species at Risk Act). The Western Toad is at its northern most range in the Dehcho region, and its
population is considered small; however, precise population sizes are unknown as few surveys have been
undertaken in the NWT. Western Toads are inconspicuous most of the year, since they are most active at night
(i.e., nocturnal) and, in the NWT, do not call.
Although their distribution across the NWT is not well known, the Access Road is located at the northern-most
extent of their expected range. CZN committed to conducting a Western Toad breeding pond survey along the
Access Road south of the Liard River to determine if the species is present, and if so, the species distribution.
Western Toads undertake a spring migration to congregate at communal breeding ponds to reproduce within a
one to two-week period (approximately late May or earlier; Conference of Management Authorities 2017). The same
breeding ponds are commonly used each year (COSEWIC 2012; Conference of Management Authorities 2017).
Based on the species ecology, Western Toads are most conspicuous at breeding ponds (i.e., breeding
congregations, eggs, tadpoles), and thus, a breeding pond survey is appropriate to determine species presence
and distribution.
Western Toad breeding habitat includes wetlands, shallow sandy margins of ponds, slow moving rivers and
backwaters, beaver ponds, borrow pits and road ditches, and geothermal springs. Breeding site with silty and/or
sandy bottom substrates and high-water temperatures are preferred (COSEWIC 2012b).
Western Toads are sensitive to harm at breeding ponds, during migration, and in the egg and tadpole stages. In
August, the newly emerged toadlets migrate away from the breeding pond en masse. During this time, they are
especially vulnerable to predation and harm from human activities (i.e., vehicle traffic; COSEWIC 2012b). If present,
Western Toads could be harmed by Project-related activities particularly during the toads fall mass-movement from
breeding ponds. The risk of mortality during the toads’ spring movements to breeding ponds is not expected as
mine-traffic is suspended at this time until barging operations commence. Both the egg masses and tadpoles are
also vulnerable to predation and habitat changes such as altered water levels and water chemistry.
Based on the presumed range of Western Toads, suitable breeding ponds may exist at and near the Liard River
and south along the Access Road to the Liard Highway. Western Toads have not been reported along the Access
Road to date.

6.1.5.1

Overall Monitoring Approach

A Western Toad breeding pond survey will be completed in suitable breeding habitat south of the Liard River with
the objective of determining their presence and distribution along the Access Road, before construction or in the
early construction phase, and if detected, adapt the development and operation plan if possible.
The Western Toad Breeding Pond Pre-Construction Monitoring Plan is summarized in Table 7 and outlined further
below.
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Table 7: Pre-Construction Western Toad Breeding Pond Mitigation Monitoring Summary
Overall Goal: To Identify if Western Toads are Present, and if so, Avoid Harm to Western Toads during Access
Road Construction and Operation
Monitoring
Approach
Follow ENR’s
Western Toad survey
methods (e.g., trial
eDNA sampling from
water samples) to
determine presence
and distribution

Measurable
Parameter

Presence of Western
Toad breeding pond(s)

Temporal Scale
Once prior to
construction or in
early construction
phase
June to early-July
(to be set by
ENR’s trial
protocol)

Spatial Scale

At suitable habitat
in proximity to the
Access Road

Rationale

Western Toads are legally
listed as Threatened in the
NWT
Risk of harm when
dispersing from breeding
pond(s)

Standard shoreline survey methods are most effective when completed during breeding aggregations and when
eggs/tadpoles are present. Survey standards generally recommend multiple shoreline surveys to be completed
within the breeding period, particularly when the timing of breeding and toadlet dispersal is generally unknown and
breeding happens within an abbreviated brief period (1-2 week period). However, ENR has begun trials of a novel
survey method using eDNA to more easily determine Western Toad presence and distribution in the Liard River
basin by simply collecting and analyzing water samples.
CZN’s Environmental Monitor will be responsible for completing the Western Toad breeding pond surveys in
collaboration with ENR, and reporting results to the Site Superintendent. CZN’s Site Superintendent is responsible
for notifying CZN’s Vice President of Environment and Permitting Affairs of any results that may require modification
of the construction and operation plans or implementation of adaptive management procedures.
CZN will implement the following pre-construction/early construction monitoring procedures:


CZN’s Environmental Monitor and CZN’s Site Superintendent will be responsible for collaborating with ENR to
confirm survey protocol.



CZN’s Environmental Monitor, in collaboration with ENR, will be responsible for completing the Western Toad
breeding pond survey following ENR’s survey protocol to determine presence and distribution along the Access
Road portions south of the Liard River.



Survey methods, frequency, and timing will follow the ENR protocol. This includes strict protocols for sterilizing
and disinfecting field gear (i.e., rubber boots) prior to the field survey to avoid the spread of amphibian disease
(i.e., chytrid fungus and ranavirus).



The shorelines of wetlands, ponds, geothermal springs, beaver ponds, streams, and Liard River backwaters
and oxbows that have silty and or sandy bottom substrates and are in proximity to the Access Road south of
the Liard River (Km 160 to the Liard Highway) will be surveyed. This area is located at the northern limit of
known Western Toad range.



Any Western Toad (including eggs, tadpoles, toadlets) observed during the survey, or incidentally throughout
the year, will be recorded and incorporated into the species distribution along the Access Road.



Western Toad presence and distribution is determined based on results from ENR’s trial survey and
observations of Western Toads and eggs, tadpole(s), toadlets in proximity to the Access Road.
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Breeding pond surveys are only to occur once prior to construction or in early construction.



Information to be compiled prior to the field survey include accounts of Western Toad breeding habitat
requirements, locations of potential breeding ponds to survey, and descriptions of adults, eggs, and tadpoles
so they are readily identifiable in the field.



Survey data will be documented on datasheets (i.e., datasheet to be provided by ENR) and may include, at a
minimum, the date, surveyor’s name, sample collection number, species and number of individuals observed
(adults, egg masses, and tadpoles, if possible), GPS locations, habitat characteristics at each sample site and
species observation, and weather.



If the breeding pond survey shows no evidence of Western Toads in proximity to the Access Road (Liard River
to Liard Highway) construction and road operation may proceed as planned.



If the breeding pond survey shows evidence of Western Toads in proximity to the Access Road prior to
construction, the Environmental Monitor will report the results to CZN’s Site Superintendent, who will then notify
CZN’s Vice President of Environment and Permitting Affairs. Adaptive management strategies for construction
and operation are to be employed, including additional monitoring.

6.1.5.2

Adaptive Management

Advancement of the adaptive management process is required if a Western Toad breeding pond is identified in
proximity to the Access Road from the Liard River to Liard Highway. To avoid possible harm to Western Toads from
the construction and operation of the Access Road, adaptive management strategies will be developed in
consultation with ENR. The principles of avoidance will be considered the primary adaptive management approach,
to the extent possible.

6.1.5.3

Reporting

Any Western Toad breeding pond identified, that may be affected by the Access Road and its traffic, will be
documented by CZN’s Environmental Monitor and reported to the Site Superintendent. Details of the observation,
including adaptive management responses will be summarized in the Annual Report.

6.1.6 Pre-Blast Mitigation Monitoring
Aggregate materials for road construction will be obtained from multiple local sources located within or in proximity
to the Access Road alignment. Forty-nine borrow sources are preferred for use during construction, and
25 additional borrow sources were identified as possible backup sources in the Environmental Assessment.
Of those, blasting and or crushing may be required at approximately 11 borrow sources located near Km 47,
between Km 55-67, 103-116, Km 123, and Km 158. Possible sources for winter sand are also identified.
During construction, blasting is most disturbing to wildlife. All blasting will be conducted in conformance to CZN’s
Explosives Management Plan. However, blasting will temporarily disturb wildlife, result in individual animals fleeing,
and may have energetic consequences at a local scale if persistent. To reduce effects associated with blasting,
pre-blast wildlife reconnaissance surveys will be completed by the CZN Environmental Monitor, and blasting will be
postponed if Caribou, Dall’s Sheep, Wolverine, Grizzly Bear, or Trumpeter Swans are observed within the applicable
setback distance.
Blasting that occurs within proximity of these species and during sensitive periods is disturbing to wildlife
(Appendix D). The approximate range of these species are from:


Northern Mountain Caribou: approximately Km 0 – 100;
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Boreal Caribou: approximately Km 114 to the Liard Highway;



Dall’s Sheep: approximately Km 0 – 39;



Wolverine: throughout the Mine and Access Road;



Grizzly Bear: approximately Km 0 – 70, with low expected presence for the remainder of the road; and



Trumpeter Swan: within the designated Key Terrestrial Habitat Site from approximately Km 87 – 117 and from
Km 160 – Liard Highway (Latour et al. 2008; DCLUPC 2003). During the baseline surveys, a few swans were
also observed on ponds outside the Key Terrestrial Habitat Site near Km 64 (Mosquito Lake), Km 75, and Km
144 (Golder 2010; Tetra Tech EBA 2016).

6.1.6.1

Overall Monitoring Approach

Pre-blast monitoring is required to minimize disturbances to the local wildlife, to the extent possible. A ground-based
reconnaissance survey will be completed with the objective of determining key species presence within the
species-appropriate setback distances to the blast site, before construction, and if detected, adapt the blast
schedule.
Key tasks of the monitoring program are to 1) conduct a pre-blast reconnaissance to detect Caribou, Dall’s Sheep,
Wolverine, Grizzly Bear, or Trumpeter Swans within the blast site setback distance, and 2) for the CZN
Environmental Monitor to stop blasting until the animal naturally moves away beyond the applicable setback
distance. The Pre-blast Construction Monitoring Plan is summarized in Table 8 and outlined further below.

Table 8: Pre-Blast Mitigation Monitoring Summary
Overall Goal: To Minimize Disturbances to Caribou, Dall’s Sheep, Wolverine, Grizzly Bear, and Trumpeter Swans
during Blasting
Monitoring Approach

Measurable
Parameter

Ground-based
reconnaissance to
determine key species
presence

Presence of key
species within the
species-appropriate
setback distance to
the blast site

Temporal
Scape

Spatial Scale

Rationale

Daily,
immediately
prior to blasting

At and within
the defined
setback
distances to
blast and
crushing sites

Blasting is most disturbing to
wildlife
Important harvest and species at
risk may occur near the blast site

The CZN Environmental Monitor will be on site to monitor wildlife and manage potential risks to wildlife during
construction. The Environmental Monitor is responsible for carrying out wildlife reconnaissance surveys, prior to
blasting, to determine the presence of Caribou, Dall’s Sheep, Wolverine, Grizzly Bear, and Trumpeter Swans within
the applicable setback distances. This requires that the CZN Environmental Monitor have their own transportation
and specialized equipment (i.e., binoculars, GPS).
CZN will implement the following construction pre-blast monitoring procedures:


In alpine and open habitats, the Environmental Monitor will scan adjacent slopes and surrounding areas with
binoculars prior to blasting and continue to scan for the duration of blasting that day.
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In closed forests, the Environmental Monitor will survey along the existing winter road alignment and intersecting
wildlife trails for evidence that a target species may be in the area (i.e., fresh tracks, fresh scat). Potential
Trumpeter Swan breeding ponds, within 800 m of the proposed blast/crush site will be accessed on foot to
determine presence during the restricted activity period (April 1 to September 30).



The Environmental Monitor to complete the wildlife reconnaissance surveys in all areas where target species
may occur (e.g., Trumpeter Swan from approximately Km 87 – 117 and from Km 160 – Liard Highway) daily
until blasting (and crushing, applicable to Trumpeter Swans) is complete.



Blasting is prohibited to begin for the day if a target species is observed within the applicable setback distance
of the blast site until the animal moves out of the area on its own accord.
−

Prohibit blasting when Dall’s Sheep lamb(s) within 2 km of the proposed blast site from May 1 to June 15.

−

Prohibit blasting and crushing when Trumpeter Swan(s) within 800 m of the proposed blast/crushing site
from April 1 to September 30. Noise emissions greater than 50 dB (or greater than 10 dB above ambient)
will be avoided within 800 m of observed Trumpeter Swans.

−

Prohibit blasting when Caribou, Dall’s Sheep, Wolverine, and Grizzly Bear within 1 km of the proposed blast
site year-round.



At the beginning of each day, blasting may commence following the pre-blast reconnaissance survey and at
the approval of the Environmental Monitor and Blast Supervisor. Results of the pre-blast reconnaissance will
be reported to the Site Superintendent.



Blasting will begin by a horn signal which could encourage wildlife to move away from the area prior to the blast.



Reconnaissance surveys may be completed anytime of the year when blasting (and crushing, applicable to
Trumpeter Swan) occurs.



At a minimum, binoculars, decibel meter, field datasheet, GPS, camera, and maps of the proposed blast site
and applicable setback distances are required for the survey.



Survey data will be documented on datasheets and will include, at a minimum, the date, surveyor’s name, the
species detected, the number of individuals observed (adults and young) and time of observation and time of
blast(s), GPS locations and distance to blast site, decibels of blast and distance away from blast, weather,
actions taken to deter wildlife (if any).



If a target animal is observed within the applicable setback distance after blasting (and crushing specific to
Trumpeter Swans) begins adaptive management strategies are to be employed.

6.1.6.2

Adaptive Management

Advancement of the adaptive management process is required only if a target species (i.e., Caribou, Dall’s Sheep,
Wolverine, Grizzly Bear, and or Trumpeter Swan) is observed within the setback distances during periods of blasting
(and crushing, applicable only to Trumpeter Swan). Should target species be present within the setback distances
prior to blasting during their sensitive periods, blasting should be delayed (applicable also to crushing in proximity
to Trumpeter Swans) until the animal moves out of the area on their own accord.
Should the target species be detected within the setback distances after blasting and crushing has begun, the
following adaptive management approach will be considered:


The CZN Environmental Monitor, with support from the Site Superintendent, will temporarily suspended
blasting;
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The CZN Environmental Monitor will monitor the animal for a minimum of 15 minutes or until the animal moves
out of the restricted setback distance on its own accord;



If the animal does not leave the area within 15 minutes, the CZN Environmental Monitor may gently encourage
the animal to move on (i.e., slowly approaching on foot, not applicable to Grizzly Bear); and



The CZN Environmental Monitor will record as an incident in the Incident Report.

6.1.6.3

Reporting

All relevant wildlife observation applicable to each blast will be documented by CZN’s Environmental Monitor and
reported to the Site Superintendent. Details of the observation, including adaptive management responses will be
summarized in the Incident Report, as applicable, and the Annual Report.

6.1.7 Mitigation Audit
The Environmental Monitor will be responsible for ensuring that all Project activities are being completed in
accordance with Project commitments, permit conditions, mitigations, SOPs, and BMPs (i.e., established setback
distances and sensitive wildlife period guidelines; as per Appendix D) from construction to the end of the Project
life. This includes visual checks in/on Project infrastructure (e.g., in building rafters, under bridges, gravel and or
sand piles (applicable to Barn and Bank swallow nests, Appendix C), building skirting) as well as visual checks at
waste sites and storage areas that may attract wildlife.

6.1.7.1

Overall Monitoring Approach

An audit will be completed to ensure 1) Project commitments, permit conditions, mitigations, SOPs, and BMPs
relating to wildlife are in place for as long as they are required, 2) the effectiveness of mitigation implemented, and
3) wildlife effects are reduce by modifying and or improving the Project policies and practices for the life of the
Project, to the extent possible.
The Mitigation Audit is summarized in Table 9 and outlined further below.

Table 9: Mitigation Audit Summary
Overall Goal: To Ensure Conformance to Project Commitments, Permit Conditions, Mitigations, SOPs, and BMPs
during all Project Phases
Monitoring Approach

Measurable
Parameter

Temporal
Scale

Spatial Scale

Rationale

Compliance audit of
Project commitments,
permit conditions,
mitigations, SOPs, and
BMPs

Number of Project
commitment, permit
condition, mitigation,
SOP, or BMP
perceived to be or
shown to be
noncompliant

At least twice
weekly during
construction
and at least
monthly during
operation
depending on
level of risk to
wildlife and
wildlife habitat

At and near all
Project
infrastructure
and work sites

These Project policies and
practices are in place to minimize
harm to wildlife and wildlife
habitat, including Species at Risk
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The CZN Environmental Monitor will be on site to monitor wildlife and manage potential risks to wildlife during
construction and throughout operation. The CZN Environmental Monitor is responsible for touring applicable Mine
and Access Road sites and ensuring mitigations are implemented and working effectively.
CZN’s Environmental Monitor will implement the following mitigation audit procedures:


CZN’s Environmental Monitor will be present on site throughout construction, operation, and closure and will
systematically check that Project policies and practices are in place. Monitoring at construction camps, borrow
sources, and all other construction sites at least twice weekly to ensure mitigation is implemented and working
effectively, including camp waste procedures. Focus will be at active construction sites and borrow sources,
camps, and waste storage areas. During operation, systematic checks of mitigation ranges from weekly to
monthly dependent upon risk to wildlife and wildlife habitat. Weekly audits at waste sites and storage areas that
may attract wildlife will be completed.



The CZN Environmental Monitor will be responsible for documenting areas audited using a standard datasheet.
This to include, at a minimum, date and time of audit, wildlife observed (including fresh sign), number and
location of observations, mitigations audited and condition, mitigation improvements made, photos, date, and
recommendations for follow-up and report to the Site Superintendent. A checklist of mitigations and Project
footprint maps are required to complete the audit. If no wildlife is observed, no sign seen, and no reports of
wildlife from staff/contractors, then this must be specifically stated on the datasheet. Data collected during the
mitigation audit will be entered into the designated database for that mitigation site.



A Wildlife Observation Form will be used to record daily wildlife observations (including fresh sign, nests or
dens) identified during the mitigation audit.



The CZN Environmental Monitor, with support from the Site Superintendent will be responsible for improving
mitigation based on the audit results and reported incidents.

6.1.7.2

Adaptive Management

Advancement of the adaptive management process is required if mitigation is:
1. Perceived to be, or determined to be, not functioning as intended;
2. Not all mitigations are implemented;
3. Mitigations are redundant; and
4. CZN become aware of advanced mitigation techniques or a new BMP.
The CZN Environmental Monitor will advise the Site Superintendent and is responsible for fixing, updating, or
retrofitting the mitigation, will implement improvements or new mitigations, investigate the cause and corrective
measures, update the audit checklist for systematic monitoring, and follow-up with a safety meeting,
employee/contractor reminders, or suggest re-training.

6.1.7.3

Reporting

All relevant mitigation audit results will be documented by CZN’s Environmental Monitor and reported to the Site
Superintendent immediately for action. Details of the audit, including adaptive management responses will be
summarized in the Annual Report. In addition, new mitigation technologies and or practices will be reviewed and
incorporated into the Annual Report. This includes new or updated BMPs, for example a Woodland Caribou Best
Management Practices for Industrial and Commercial Activities BMP is expected to be developed and may include
suitable management practices to minimize effects.
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6.1.8 Wildlife Observation and Incidents Logs
CZN’s “observe, record, and report” policy for wildlife observed (including wildlife incidents and near misses) on
and near the Mine and Access Road, remains applicable for the entire life of the Project. The Wildlife Observation
and Incident logs can provide an early warning of possible problem wildlife and human-wildlife conflict
(or interaction) areas that may require mitigation and/or adaptive management.
Road operations will be controlled using a Journey Management System. This system will include driver journey
and incident logs which are compiled, and wildlife sightings logged. Sightings will include the nature of the sighting
and the location based on landmark and kilometre post (which will be sign-posted). The information will be noted
by the driver at his next stop, and possibly by radio dispatch if animals are proximal to the road to advise other
drivers. Road maintenance crews and environmental monitors will also be on the road, and they will also record
wildlife sightings and provide the records for collation.

6.1.8.1

Overall Monitoring Approach

All CZN personnel and contractors are responsible for logging wildlife observations and incidents on standardized
datasheets available throughout all Project work areas. Overall, the monitoring program involves recording the
observations from all employees, including the Environmental Monitor, truck drivers, and on-site consultants.
Collectively, these observations:


identify species presence on and near the Project, particularly predators at Project infrastructure to emphasize
areas of risk to prey species and staff, and highlight possible waste management concerns;



highlight areas of potential risk to wildlife and staff where wildlife interact with the Project; and



over time, identify areas at risk of 1) animal-vehicle collision near misses and harm from human interactions,
and 2) defense of life and property damage.

The Wildlife Observation and Incident Logs Monitoring Plan is summarized in Table 10 and outlined further below.

Table 10: Wildlife Observation and Incident Logs Monitoring Summary
Overall Goal: To Monitor Wildlife Observations and Incidents as an Early Warning of Possible Problem wildlife and
Conflict Areas that may Require Mitigation and/or Adaptive Management
Monitoring
Approach


Wildlife
Observation
Logs



Incident Logs

Measurable Parameter


Number of repeat
observations of an
individual animal(s)
in an area



Location of nearmiss incidents, if any



Number of Projectwildlife incidents
resulting in mortality
(defense of life,
property) or harm

Temporal
Scale

Spatial Scale

Rationale

Daily for the life
of the Project

At and near all
Project
infrastructure
and work sites

Early warning to areas requiring
an immediate adaptive
management response

CZN will implement the following Wildlife Observation and Incident Logs monitoring procedures:
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CZN’s Environmental Monitor is responsible for completing, recording, and reporting from the Wildlife
Observation and Incident Log, as well as conducting stand-alone Mine, airstrip, and Access Road wildlife
observation surveys.



The Environmental Monitor is responsible for regularly walking around the Mine and airstrip (at least twice a
week) and driving the Access Road (includes borrows and camps, at least once a week) to proactively
investigate wildlife activity, such as recent tracks or nesting/denning, areas of wildlife finding shelter, areas of
higher wildlife reporting, and potential conflict areas.



All CZN personnel and contractors will report wildlife and wildlife incidents at the Mine and along/near the
Access Road and provide the records for collation. Standard Wildlife Observation and Incidents datasheets will
be posted at all Project accommodations, airstrip, and work sites. Wildlife observations and incidents called-in
using the radio will be recorded by the CZN Environmental Monitor to the nearest kilometer marker.



The CZN Environmental Monitor will be responsible for the collection, entry into database, mapping, and
analyses of the Wildlife Observation Logs, Incident Logs, and stand-alone surveys weekly for evidence of
problem wildlife or conflict areas that may require action (including from the stand-alone Mine, airstrip, Access
Road survey).



Document all wildlife observations (including wildlife sign) and incidents daily while carrying out work activities.



Equipment needed for the Wildlife Observation and Incidents Log monitoring is limited to a standard data sheet
and radio. Equipment for the stand-alone survey to be completed by the Environmental Monitor includes GPS,
camera, standard datasheet, project map, and truck.



General observation data are documented on standard datasheets and include, at a minimum, the date,
observer’s name or initials, the animal species and number observed, GPS location or nearest road kilometre
marker, and a description of the observation. The stand-alone survey to include the survey date and start/end
times, surveyor name, start/end locations, wildlife and wildlife sign observed (including number), GPS location,
photo number, and notes for follow-up or possible mitigations.



Wildlife incidents are reported on a separate datasheet and include, at a minimum, the Environmental Monitor’s
name and the person reporting the incident, location of the incident, type of incident, species involved, details
of the incident and actions taken, possible reason for the incident (e.g., possible waste management concerns),
an indication if the incident was resolved, the date the GNWT ENR and/or Parks Canada were notified, and the
name of the person notified.



The following wildlife incidents are to be reported to ENR and/or Parks Canada (Table 11) without delay:



−

Any defense of life and property kills;

−

Injured and suspected diseased wildlife;

−

Wildlife carcass found;

−

Incidence of human-wildlife conflict and anytime property is damaged by wildlife; and

−

Anytime deterrents are used.

Incidents involving bears will follow ENR’s Bear Encounter Response Guidelines, Bear Complaint Checklist,
and the Grizzly Bear and Black Bear Country brochure (Appendix C). Incidents will be entered into the overall
Wildlife Observation and Incident log database managed by the CZN Environmental Monitor.
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Table 11: Wildlife Incident Contacts for Prairie Creek Mine Project
Name

Company/Agency

Title

Phone Number

Email

Wildlife General Inquiries

GNWT ENR

-

1-867-767-9055

-

Wildlife Emergency Line

GNWT ENR
(Dehcho Regional
Office, Fort Simpson)

-

1-867-695-7433

carl_lafferty@gov.nt.ca

24-Hour Spill Report Line

GNWT ENR

-

1-867-920-8130

-

GNWT ENR

-

1-866-762-2437

-

GNWT ENR

-

1 866-629-6438

-

Report a Wildland Fire

GNWT ENR

-

1-877-698-3473 or
1-877-NWT-FIRE

-

Report a Poacher

GNWT ENR

-

1-866-762-2437

-

GNWT ENR (Dehcho
Regional Office)

-

1-867-695-7500

-

GNWT ENR

-

-

wildlifeobs@gov.nt.ca

1-867-695-7475

Nic_Larter@gov.nt.ca

1-867-695-7752

Jonathan.Tsetso@pc.gc.ca

Big Game Vehicle
Collision Line
Report Bison in the
Bison Control Area

Report a Wildlife
Observation
(including bears)
Report a Species at Risk
Observation
Nic Larter

GNWT ENR (Dehcho
Region, Fort Simpson)

Jonathan Tsetso

Parks Canada

6.1.8.2

Manager, Wildlife
Research and
Monitoring
Superintendent,
Nahanni National
Park Reserve

Adaptive Management

Advancement of the adaptive management process is required when:


A reportable incident occurs (e.g., defense of life or property damage kills, injury or suspected disease;



Wildlife carcass found;



Incidents of human-wildlife conflict including anytime deterrents are used;



A near miss occurs;



Once a spatial pattern in Wildlife Observation reports has emerged (which may occur over a few weeks);



When an individual bear, fox, wolf, or wolverine is frequently seen at the Project site and an attractant is
suspected.

Adaptive management responses are recommended for each of these triggers. Adaptive management will be
triggered with a single Project-related mortality of a Species at Risk ranked as “May Be at Risk” or “At Risk” under
the NWT Status Ranks, listed as “Special Concern”, “Threatened”, or “Endangered” on Schedule 1 of SARA or
NWT SARA, or assessed as “Special Concern”, “Threatened”, or “Endangered” by NWT SARC (refer to Table 2).
An immediate review of the incident will be trigged and will examine the cause of the mortality and will re-evaluate
the applicable mitigation to determine why and how they failed to prevent the mortality. CZN personnel and
contractors will be notified of the possible conflict area. Based on the results of the review, changes may be made
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to existing Project policies or practices or new mitigation may be developed to prevent further mortalities
(e.g., wildlife caution zone signage). (Golder 2012)
Project-related mortality of other wildlife species (not Species at Risk) will be reviewed on a case-by-case basis,
including the mortality of waterfowl and water birds, and the mortality of important harvest species as moose and
Dall’s sheep. This may include an investigation as to the cause of incident and evaluate if (and how) mitigation
failed. (Golder 2012)
The reporting of non-fatal wildlife incidents and observations will be important in the analysis of wildlife incident
trends and in minimizing wildlife conflicts through the adaptive management process. Adaptive management
actions would be triggered on a case-by-case basis to mitigate site-specific risks to wildlife.
Should repeated observations of an animal possibly indicate an available attractant, an immediate investigation by
the CZN Environmental Monitor will occur, a review of the applicable mitigation (e.g., Project Waste Management
Plan) will be initiated, modifications and or improvements to the mitigation completed, and staff training may be
increased.
Once hotspots of wildlife occurrence are identified or suspected, the CZN Environmental Monitor will notify the Site
Superintendent and the road operations Supervisor, and Project personnel/contractors will be notified during
tail-gate meetings and will receive instructions regarding caution. The Road operations Supervisor may consider
formalizing the caution zone with signage (e.g., permanent and or seasonal signage, as appropriate).

6.1.8.3

Reporting

All Wildlife Observation and Incident results will be documented by CZN’s Environmental Monitor and reported to
the Site Superintendent immediately for action, where required. A summary of the results, including adaptive
management responses will be summarized in the Annual Report.

6.2

Effects Monitoring

6.2.1 Traffic Monitoring at the Checkpoint Station
CZN will operate a checkpoint station along the Access Road to control access during seasonal road operations.
This will be a manned checkpoint for the period of daily road operation (e.g., 12-hour day), and will be monitored
by remote cameras during unmanned periods of the day and periods of non-use.
The checkpoint station provides an opportunity to track road use activities both when manned and unmanned and
in all seasons. The proposed Access Road provides the only road access into the area, and all road traffic entering
the area must pass through the checkpoint station.
Many wildlife effect predictions in the environmental assessment are based on low predicted traffic levels
(average 20 haul trucks per day). Monitoring traffic levels and timing of operation are important to test the effect
predictions and inform the adaptive management process to best manage wildlife effects.
Traffic monitoring objectives are to evaluate the average annual daily traffic levels (both Project and non-Project
traffic) for the life of the Project and the use of this knowledge to better understand average and maximum daily
traffic levels during Caribou, Dall’s Sheep, Grizzly Bear, Collared Pika, and Trumpeter Swan sensitive periods over
time.
The Traffic Monitoring Plan Summary is summarized in Table 12.
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Table 12: Traffic Monitoring Plan Summary
Overall Goal: To Evaluate Traffic Levels and Periods of Operation to better Determine Average and Maximum Daily
Traffic Levels during Caribou, Dall’s Sheep, Grizzly Bear, Collared Pika, and Trumpeter Swan
Sensitive Periods Over Time
Monitoring
Approach

Checkpoint station
and remote camera
survey

6.2.1.1

Measurable
Parameter
Annual daily traffic
levels averaged over a
three-year period
Maximum daily traffic
levels during sensitive
periods

Temporal
Scale

Year round for
the Project life

Spatial Scale

Rationale

Access Road

Tests mitigation effectiveness and
effect predictions made during the
EA process
Helps inform the adaptive
management process
Important harvestable species

Overall Monitoring Approach

At the manned checkpoint, all Project and non-Project vehicles will be counted by the checkpoint station attendant
while on duty (i.e., 12 hours) using a standard datasheet. At night and during periods of non-use, all vehicle traffic
will be monitored by remote camera surveillance.
A remote camera will be employed during all non-manned periods. Standard protocol for deploying remote cameras,
including consideration for concealment and security, false detections, field of view, and photo quality will be used.
Two cameras will be deployed in two locations to ensure a vehicle that passes the checkpoint station is counted.
Three consecutive photos will be taken when triggered by movement.
The cameras will be inspected monthly to ensure functional operation, check batteries, and download memory
cards. The contents of the photos will be analyzed by the checkpoint station attendant while on duty monthly and
daily traffic counts tallied into Project and non-Project vehicles (including all-terrain vehicles). Protocol will be
developed for photo analyses, including counting the same vehicle captured in multiple consecutive burst photos
by both cameras, and the same vehicle captured on the return trip. Wildlife documented by the cameras will also
be reported in the Wildlife Observation log.
Once the remote camera data is entered into the database the memory cards will be reused (i.e., photos will not be
saved).
Results from the traffic counts, will be discussed annually by the proposed Technical Advisory Committee, and
possible adaptive management strategies, if required, will be determined collectively.

6.2.1.2

Adaptive Management

Based on a comprehensive literature review, the Tlicho All-Season Road Wildlife Management and Monitoring Plan
suggest carnivores and ungulates are adversely affected when daily traffic levels reach 300 to 500 vehicles/day,
respectively (Golder 2017). As a precautionary approach, the Tlicho All-Season Road thus selected adaptive
management thresholds of: 1) when annual daily traffic levels averaged over a three-year period indicate a 50%
increase above the predicted annual average daily levels, or 2) maximum daily traffic levels during sensitive periods
exceed 200 vehicles/day (Golder 2017). These are much higher daily traffic volumes than what is predicted along
the Access Road.
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The predicted annual daily traffic levels along the Access Road are much lower, peaking at approximately 20
trucks/day depending on conservative and projected estimates for truck size. The Access Road environmental
assessment was completed based on an average 15 trucks/day daily traffic volume throughout the project life, with
maximum daily truck levels reaching 20 trucks/day at year nine.
Adaptive management thresholds for the Project also uses a similar precautionary approach due to the sensitivity
of the NNPR. Adaptive management stimulated when: 1) the annual daily traffic levels averaged over a three-year
period indicate a 50% increase above the predicted annual average daily levels, or 2) the maximum daily traffic
levels during sensitive periods exceed 100 vehicles/day. At these thresholds, the CZN Environmental Monitor, Site
Superintendent, and Vice President of Environment and Permitting Affairs will determine an appropriate adaptive
management response in consultation with NBDB. This may include implementing policies for truck convoys.

6.2.1.3

Reporting

Results of the traffic level effects monitoring program will be presented annually by CZN’s Environmental Monitor
and reported to the Site Superintendent. Details of the observations, including adaptive management responses,
as applicable, will be summarized in the Annual Report and detailed in the Comprehensive Report.

6.2.2 Wildlife Harvest Effects Monitoring
CZN agreed to provide support to Nahanni Butte Dene Band (NBDB) to develop a harvest monitoring program to
track and report on patterns and levels of harvest associated with the Access Road, and to include this in the
WMMP. Similarly, Parks Canada, ENR, Dehcho First Nation, and Liidlii Kue First Nation raised concerns that the
Access Road could provide new access to the Project area by hunters, which could result in direct mortality to
wildlife from hunting, including hunters from outside the region.
Strict access control measures are to be implemented to monitor and manage non-Project related travel and hunting
pressure along the Access Road, and annual consultation between CZN and the NDDB on perceived harvest
pressure and possible adaptive management will be conducted.
The Access Road has the potential to affect harvestable species abundance and distribution and change harvesting
pressure and harvesting areas. The potential effects from harvesting activities relating to hunting and trapping will
be monitored through a voluntary Wildlife Harvest Questionnaire issued verbally at the checkpoint station. In
addition, the proposed winter track surveys along portions of the Access Road within Boreal Caribou range will
provide an index of winter moose track relative abundance over time, which could be used as an index of moose
harvest pressure in the area (refer to Section 6.2.5).
The objective of the Wildlife Harvest Questionnaire is to track harvester observations and harvest pressure along
the Access Road and to use this knowledge to better understand the possible effects of increased access. At the
manned checkpoint, hunting and trapping activities will be monitored using the questionnaire through the life of the
Project. This will be a voluntary survey completed by the checkpoint station attendant, where the participant’s name
is not recorded. The Wildlife Harvest Monitoring Plan is summarized in Table 13 and outlined further below.
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Table 13: Wildlife Harvest Mitigation Monitoring Plan Summary
Overall Goal: To have no significant Effects on Wildlife Harvest Patterns and Levels
Monitoring Approach

Measurable
Parameter
Harvest levels
perceived to be
unsustainable by the
Technical Advisory
Committee

Checkpoint station and
remote camera survey

Change in harvested
species and average
monthly harvest

Temporal
Scale

Year round for
the Project life
when
checkpoint
station manned

Spatial Scale

Rationale

Checkpoint
station

Tests mitigation effectiveness and
effect predictions made during the
EA process
Meets agreed commitments that
are important to the NBDB
Helps inform the adaptive
management process

Change in harvesting
effort over time

6.2.2.1

Overall Monitoring Approach

The questionnaire will be verbal with the checkpoint monitor reading the questions to the participants and recording
their responses. This will provide a manageable means of monitoring harvester access over the Project life in
conjunction with potential changes in wildlife observations along the Access Road. The questions relate to: what
hunting and trapping practices would be/have been undertaken, approximate effort (number of hours/days spent
harvesting), quantity of harvested species, apparent health and/or body condition of the animal harvested, general
location of harvest effort (portioned into 10 km blocks and/or map delineation), the participants impression of
hunting/trapping pressure (i.e., high, medium, low, negligible) on the harvested species and the overall range
condition for that species.
Results from the Wildlife Harvest Questionnaire, including total number of voluntary responses collected at the
manned checkpoint and perceived range condition of key harvested species, will be discussed annually by the
proposed Technical Advisory Committee, and possible adaptive management strategies, if required, will be
determined collectively.

6.2.2.2

Adaptive Management

If harvest levels are observed to increase towards unsustainable levels, as determined by the Technical Advisory
Committee, timely implementation of adaptive management measures, as decided with the Technical Advisory
Committee and applicable government agencies will be undertaken to maintain harvest within sustainable levels.
Measurable parameters from the monitoring program also include: 1) change in harvested species and average
monthly harvest, and 2) change in harvesting effort over time (i.e., kills per hunting hours). These measurable
parameters provide an index of harvested species abundance along the Access Road over time.
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6.2.2.3

Reporting

Results of the wildlife harvest effects monitoring program will be presented annually by CZN’s Environmental
Monitor and reported to the Site Superintendent. Details of the observations, including adaptive management
responses, as applicable, will be summarized in the Annual Report and detailed in the Comprehensive Report.

6.2.3 Dall’s Sheep and Lambing Area Effects Monitoring
Frid (2003) reported that direct aircraft overflights by fixed-wing aircraft caused fleeing behaviour and disrupted
resting of Dall’s sheep in the Yukon. However, there is no specific documentation of potential consequential effects
on female habitat use during the lambing period.
Beak (1981) identified potential lambing areas to the west and east of the Fast Creek-Prairie Creek confluence and
the Folded Mountain area; areas which may be exposed to Mine-related overflights. Generally, female Dall’s sheep
demonstrate a high degree of fidelity to their lambing ranges (Geist 1971), and thus, may be particularly affected
by aircraft movements. Golder (2012) indicate that anecdotal information suggests that Dall’s Sheep at the Mine
are relatively tolerant of human presence and equipment noise for much of the year. However, the lambing period
is a sensitive time.
A Dall’s Sheep monitoring program documents sheep distribution and habitat use, and locates lambing areas using
aerial and ground-based reconnaissance surveys. In addition, ground-based behavioural surveys, from mid-April
to mid-June (lambing and post-lambing periods) are outlined to determine if overflight events are affecting Dall’s
Sheep behaviour.
The numbers of sheep lambing in immediate proximity to the Mine has not been documented; however, Golder
(2012) suggest that it is possible that sheep may be lambing in proximity to the Mine and airstrip (i.e., the slopes
above and to the east of the water storage pond). Golder (2012) describes the purpose of the Dall’s sheep
monitoring program is to:


Determine the distribution, habitat use, and movements of sheep in the study area during the parturition period;



Determine if female sheep use specific lambing areas in the study area;



Determine the timing of lambing in the study area; and



Describe and compare sheep activity, behaviour, and movements in relation to the frequency and proximity of
mine-related air traffic.

The Dall’s Sheep and Lambing Area Monitoring Plan is summarized in Table 14 and outlined further below.
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Table 14: Dall’s Sheep and Lambing Area Effects Monitoring Plan Summary
Overall Goal: To Ensure that the Project will have no Significant Effect on Dall’s Sheep and Lambing Distribution
Monitoring Approach

Aerial and groundbased surveys (both
reconnaissance and
comprehensive levels)
within 5 km radius of
Mine, airstrip, and
airstrip approach

6.2.3.1

Measurable
Parameter

Temporal
Scale

Spatial Scale

Rationale

Changes to Dall’s
Sheep distribution
during lambing and
behavioral responses
to aircraft traffic

Frequency
dependent
upon results of
the aerial and
ground-based
reconnaissance
(Mid-April to
mid-June)
Additional
monitoring may
be required

5 km radius
study area
around the
Mine, airstrip,
and airstrip
approach

Potential lambing areas may exist
near the Mine, airstrip and airstrip
approaches
Lambing is a sensitive period of
time
Potential for Project disturbances
on Dall’s Sheep and lambing
areas

Overall Monitoring Approach

A qualified Wildlife Monitor, with prior experience conducting behavioural wildlife monitoring studies and able to
recognize sheep behaviour, will conduct the Dall’s sheep monitoring program within a 5 km radius study area around
the Mine, airstrip, and airstrip approach. The Dall’s sheep monitoring program will need to be further developed with
ENR, however, the general monitoring approach recommended by Golder (2012) is outlined below.
Aerial Reconnaissance Surveys


Prior to Mine operation, a qualified Wildlife Monitor will conduct a Dall’s Sheep reconnaissance survey during
the parturition period (typically mid-April to mid-June) to document sheep distribution and habitat use in the
defined study area;



The survey will be conducted by helicopter according to methods previously used in the region to document
sheep distribution and lambing success (Larter and Allaire 2005). All cliffs in the designated study area will be
surveyed, keeping a height of at least 100-150 m above terrain. According to Larter and Allaire (2005), this
survey technique is the most efficient way to cover mountainous terrain, reduce the probability of counting
sheep herds twice, and limit stress to sheep;



The GPS location of all sheep observed during the survey will be recorded, as well as the sex and age based
on relative size and horn characteristics; and



During the first year of Mine operation, a follow-up survey will be conducted during the lambing period to confirm
the use of previously identified lambing habitat and to search for additional lambing areas that may have been
missed during the reconnaissance survey.

Ground-based Reconnaissance Surveys


Prior to Mine start-up (and in addition to reconnaissance-level aerial survey), a ground-based reconnaissance
survey will be conducted during the parturition period to document age and sex classification, distribution, and
habitat use in the defined study area; and



If no lambing areas are identified in the study area during the reconnaissance level aerial survey and
complementary ground survey, then no further mitigation measures would be implemented for Mine-related
overflight activity.
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Ground-based Behavioural Surveys (if necessary)


If sheep are recorded in the study area during the reconnaissance level aerial or ground surveys, a more
extensive and detailed ground-based behavioural observation monitoring plan will be implemented to document
sheep movements, activity, and behaviour in relation to aircraft activity for the duration of a single parturition
period. The survey is completed during the post-lambing period as females with lambs remain on lambing
grounds for 3-4 weeks after birth (Geist 1971);



Due to the sensitivity of conducting experimental overflight surveys post-lambing, a thorough mapping analyses
of Mine aircraft trajectories (in various scenarios) in relation to the lambing area is required prior to the
behavioural observation survey. This to include relative elevations of the aircraft above the lambing area,
approach directions (i.e., direct, tangential), and other variables known to influence Dall’s Sheep response;



Detailed ground-based observation surveys will then be conducted using binoculars and spotting scopes from
distant observation points (distances of ≥ 1 km to avoid disturbance to animals) in coordination with regularly
scheduled Mine flights;



Observations will focus on monitoring if scheduled Mine overflight events have significant impacts on Dall’s
sheep behaviour;



Survey standards that define various Dall’s Sheep behaviours and responses (i.e., fleeing, resting, feeding) to
overflights (e.g., angle of approach, height above sheep) will be developed (Frid 2003);



If no significant impact is observed from scheduled Mine overflight events during the first year of Mine operation,
then no further mitigation measures would be implemented for Mine-related overflight activity; and



If a significant impact from overflights is observed, the draft Flight Impact Management Plan will be modified to
minimize low overflights during the parturition period in lambing locations for the duration of Mine operation.

6.2.3.2

Adaptive Management

Should the monitoring program determine that Dall’s Sheep or lambing areas are likely to be disturbed, additional
monitoring will continue (Golder 2012). However, this monitoring program should be adaptable and is expected to
be modified over time based on results and Traditional Knowledge. If adverse effects are detected, potential
available adaptive management approaches include:


Increasing the monitoring effort;



Implementing new monitoring programs to further understand Project-related effects; and



Implementing changes to the draft Flight Impact Management Plan to ensure that Project-related effects on
Dall’s sheep are minimized (Golder 2012).

However, should the results of the monitoring program determine that no effects from flights are indicated the
monitoring program will cease for the life of the Project (Golder 2012).

6.2.3.3

Reporting

Results of the Dall’s Sheep and lambing effects monitoring programs will be presented annually by CZN’s
Environmental Monitor and reported to the Site Superintendent. Details of the observations, including adaptive
management responses, as applicable, will be summarized in the Annual Report and detailed in the Comprehensive
Report.
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6.2.4 Northern Mountain Caribou Effects Monitoring
Northern Mountain are listed as Special Concern (Schedule 1 SARA) and are ranked as Sensitive in the NWT.
Northern Mountain Caribou may infrequently occur near the Mine and Access Road, and although the
environmental assessment concluded that the Project will have no population-level impacts, the potential to disturb
and harm individuals is possible year-round.
Sensory disturbances, increased access and animal-vehicle collisions, and increased harvest pressure because
of the Access Road and associated traffic have the potential to effect caribou abundance and distribution.
Winter occupancy models predict areas along the Access Road where caribou are most likely to occur
(Golder 2014a; 2014b), and thus, at higher risk of Project-related effects.
The Liidlii Kue First Nation, Dehcho First Nation, and Parks Canada also raised concerns on the potential avoidance
effects due to road disturbances, increased predation risk, and direct mortality on Northern Mountain Caribou from
the Access Road, and recommended systematic monitoring, mitigation, adaptive management, and reporting to
minimize potential effects.
It is recommended that further discussions between CZN and Parks Canada be held to work out the details of an
acceptable monitoring program for Northern Mountain Caribou going forward.

6.2.4.1

Overall Monitoring Approach

The Northern Mountain Caribou monitoring program will be developed with Parks Canada, ENR, and First Nations
groups, but a general monitoring approach is proposed below and summarized in Table 15.
The caribou effects monitoring program will be carried out along the Access Road from Km 0 – 100 using two
proposed systematic monitoring approaches:
1. Aerial caribou survey – Late winter (2019, prior to construction) and repeated every five years of road
operation.
2. Year-round remote camera survey – for at least the first year of road operation.
Long-term regional distribution patterns may also be available through a Parks Canada caribou satellite collaring
program and that data could also be used to further assess effects of the Mine and Access Road on Northern
Mountain Caribou.

Table 15: Northern Mountain Caribou Effects Monitoring Summary
Overall Goal: To Ensure that the Project will have no Significant Effect on Northern Mountain Caribou Distribution
and Abundance
Monitoring
Approach
Systematic aerial
and remote camera
surveys, plus
opportunistic
surveys
(Wildlife Observation
and Incident
Monitoring)

Measurable
Parameter

Temporal Scale

Spatial Scale

Significant change to
distribution and
abundance within
local study area over
time

One aerial survey
pre-construction
and repeated
every five years
during operation
and closure.

Aerial survey
approximately
15 km radius from
the Access Road
(Km 0 – 100)

Change in caribou
use over time with
distance to the
Access Road
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Remote camera
3 km on either side
of Access Road
(Km 0 – 100)

Rationale

Northern Mountain Caribou
are listed as Special Concern
under the SARA
Regulators and First Nations
stakeholders have expressed
concern on Project effects to
caribou
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Aerial Survey
A late winter aerial survey to identify caribou relative abundance and distribution in proximity to the Mine and Access
Road is proposed. A late winter survey, completed with snow cover, can improve caribou detection particularly in
the forested area along the Access Road where Parks Canada has identified resident individuals. The survey is
proposed to first occur in 2019 as baseline and repeated every five years of road operation and closure to test
occupancy predictions modelled for the winter road environmental assessment. The aerial survey will target a local
study area approximately 15 km on either side of the Access Road from Km 0 – 100. This area along the Access
Road is predicted to support caribou based on an occupancy model completed in the environmental assessment
(Golder 2014a; 2014b) and is where individual Northern Mountain Caribou may reside year-round.
A distance sampling survey method is proposed using 3 km transect spacing to align with the remote camera survey
methods (see below). Caribou tracks will be followed to visually locate caribou. The survey will be conducted
following methods agreed upon by CZN, Parks Canada, and ENR and will be completed by qualified biologists and
local monitors.
At a minimum, the GPS location and number of all caribou observed during the survey will be recorded on a
standardized datasheet and entered into a database by CZN’s Environmental Monitor following the survey. Survey
datasheets will include, at a minimum, the date, name of surveyors, transect number, number and location of
caribou observed, location of caribou tracks and feeding craters, survey start and stop times, and weather.
Additional species observed will be recorded incidentally.
Caribou relative abundance will be determined using a statistical model appropriate for the data and compared to
existing occupancy predictions to evaluate higher risk areas of caribou-vehicle collisions. Over time, changes to
caribou relative abundance will be assessed. Based on the number of caribou observed, a power analyses will be
completed to determine if the survey approach will have statistical power to detect change in abundance.
Remote Camera Survey
The remote camera survey will follow Parks Canada’s existing protocol used to monitor potential impacts of roads
on caribou within the NNPR (Steenweg and Polfus 2013). Remote camera placement (in 2020) will be determined
based on the spring aerial survey results and predicted occurrence and habitat suitability models. Survey locations
along the Access Road will be pre-selected and will be repeatedly surveyed for the life of the monitoring program.
At each pre-selected Access Road survey location, a set of remote cameras will be spaced at 1 km intervals along
a transect perpendicular and centred on the Access Road. Each transect will have a remote camera survey station
on the Access Road (on the side of the road) and maximum 4 km distance on both sides of the road for a total of
nine cameras (the number of cameras along a transect may be reduced depending on site access limitations, such
as steep mountain slopes).
The placement of remote camera survey stations along a transect will ideally be along an existing wildlife trail or at
the junction of two or more trails within the forested zone, if present, but not less than 500 m from another survey
station. When cameras are deployed along a transect, all intersecting wildlife trails will also be recorded. The
cameras will be motion activated; however, programming the cameras to take a photo at set timing intervals is also
appropriate in alpine habitats.
The CZN Environmental Monitor is responsible for deploying, maintaining, and retrieving the remote cameras.
To expand the survey coverage along the Access Road, the remote cameras will be deployed for a set time
(e.g., one-month period at each location), retrieved, and redeployed at a new Access Road location.
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The recommended protocol suggests analyzing the camera data to the number of caribou pictures per week as an
index to monitor caribou use of the road area through seasons and time. An appropriate statistical model will be
used to assess weekly caribou use at various distances from the Access Road, caribou seasons of use, and will
assess changes during road closures (i.e., spring/fall Liard River crossing windows). Other species and traffic data
will also be evaluated by the remote camera survey.
The protocol suggests that because there have been no other previous studies of this kind, a power analyses should
be completed following one-year of data collected. Power analyses will be completed to determine if a sufficient
number of caribou are recorded and or the survey design has sufficient statistical power to detect change in use.
Results from each aerial and ground-based survey will be mapped in comparison to identified occupancy models
completed during the Mine and winter road environmental assessment. Combined, these surveys will be used to
evaluate the effects predictions and better inform Access Road mitigation.
In addition to the above noted caribou surveys, the Wildlife Observation log provides real-time, year-round,
information on caribou numbers, frequency of occurrence, and distribution in proximity to the Mine and Access
Road. Caribou observations reported in the Wildlife Observation log will be used to corroborate results collected
using the aerial and remote camera surveys.

6.2.4.2

Adaptive Management

After the first monitoring event, power analysis will be completed to determine the ability to detect change, and
modifications to the monitoring programs may be required. Measurable parameters include: 1) change to distribution
and abundance within the local study over time, based on the aerial surveys, and 2) change in caribou use over
time with distance to the Access Road, based on the remote camera survey.
Modifications to the monitoring plan may be required depending on the results of the power analysis. However, if
change is detected, potential available adaptive management approaches include:


Increasing the monitoring effort;



Implementing new monitoring program(s) to better understand possible Project-related effects; and



Implementing changes to the draft Traffic Control Mitigation and Management Plan to ensure that Projectrelated effects on Northern Mountain Caribou are further minimized (e.g., reduced speeds in areas of common
occurrence).

Should it be determined that the remote camera survey has insufficient statistical power to detect change in use,
the survey methods may be modified (i.e., increase sampling), or the camera survey replaced by an alternative.
Caribou relative abundance and distribution will continue to be monitored by aerial survey.

6.2.4.3

Reporting

Results of the Northern Mountain Caribou effects monitoring program will be presented annually by CZN’s
Environmental Monitor and reported to the Site Superintendent. Details of the observation, including adaptive
management responses will be summarized in the Incident Report, as applicable, and the Annual Report.

6.2.5 Boreal Caribou Effects Monitoring
Boreal Caribou are protected as a Threatened species under both the territorial and federal SARAs because of their
small population size, threats to their habitat (e.g., forest fires and human development), and sensitivity to increased
predation risk, and human disturbances.
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To minimize potential Boreal Caribou and other effects, CZN realigned the winter access road to uplands along the
eastern foot of the Nahanni Range during environmental assessment EA0809-01 because this area was deemed
less important for Moose and Boreal Caribou during stakeholder meetings. The all-season route will follow this
same general alignment. The Access Road, from approximately Km 114 to the Liard Highway, crosses through
Boreal Caribou range considered to be a ‘buffer’ to the main range to the north, east and south. During the baseline
surveys, a total of ten aerial caribou surveys were completed along and near the road within Boreal Caribou range
in the winter. During the aerial surveys, a single caribou observation was reported east of the Silent Hills. Boreal
Caribou have been recorded very infrequently in the area by Nahanni Butte residents.
A inter occupancy model predicts very low caribou occupancy along the Access Road in Boreal Caribou range
(Golder 2014a; 2014b), and thus low likelihood of caribou-vehicle collisions. ENR, ECCC, and Liidlii Kue First
Nations identified a need to monitor Boreal Caribou occurrence during operation of the Access Road, and ENR has
raised concerns of caribou-vehicle collision risk.
Across North America including in Banff National Park, locations prone to animal-vehicle collisions are identified
based on reported animal observations (i.e., similar to information collected in the Wildlife Sighting Logs) combined
with winter track surveys (Huijser et al. 2008, Clevenger et al. 2002, Clevenger et al. 2010). A similar approach is
proposed along the Access Road.

6.2.5.1

Overall Monitoring Approach

The Boreal Caribou monitoring program will be developed with ENR and ECCC, but a general monitoring approach
is proposed below and summarized in Table 16.
The caribou effects monitoring program will be carried out along the Access Road from Km 114 to the Liard Highway
and proposes to use two systematic monitoring approaches:
1. Aerial caribou survey – Mid-winter 2019 (late February to late March), prior to construction and every three
years of Access Road operation.
2. Winter track survey – Three surveys per winter (November to April) every three years of Access Road
operation.

Table 16: Boreal Caribou Effects Monitoring Summary
Overall Goal: To Ensure that the Project will have no Significant Effect on Boreal Caribou Abundance and
Distribution
Monitoring
Approach

Systematic aerial
and winter track
surveys, plus
opportunistic
surveys
(Wildlife Observation
and Incident
Monitoring)

Measurable
Parameter
Track density
correlated with the
caribou occupancy
model
Pattern of caribou track
density over time
Pattern of alternative
prey (e.g., moose) track
density over time
Pattern of wolf track
density over time

Temporal Scale
One, mid-winter,
aerial survey preconstruction and
every 3 years
during operation
Three track
surveys per
winter
(Nov. to Apr.)
every 3 years
during operation
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Spatial Scale

Rationale

Aerial survey
approximately 15 km
radius from the
Access Road (Km
114 – Liard Highway)

Boreal Caribou are listed
as Threatened under the
federal and territorial
SARAs

Track survey along
Access Road (Km
121 – 160)

Regulators and First
Nations stakeholders have
expressed concern on
Project effects to caribou
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Aerial Survey
Mid-winter aerial surveys (i.e., late February to late March) are proposed prior to construction (2019) and every
three years during road operation to identify caribou relative abundance and distribution in proximity to the Access
Road, test occupancy predictions modelled for the winter road environmental assessment and validate snow track
surveys. This is a period when caribou move less, and snow cover improves caribou detection within the forest.
The aerial survey will target a local study area approximately 9 km on either side of the Access Road within Boreal
Caribou range (Km 114 – Liard Highway).
A distance sampling method is proposed using 3 km transect spacing, and the survey will be conducted following
methods agreed upon by CZN, ENR, and ECCC. Qualified biologists and local monitors will complete the aerial
survey and will follow caribou tracks to visually locate caribou.
At a minimum, the GPS location and number of all caribou observed during the survey will be recorded on a
standardized datasheet and entered into a database by CZN’s Environmental Monitor following the survey. Survey
datasheets will include, at a minimum, the date, name of surveyors, transect number, number and location of
caribou observed, location of caribou tracks and feeding craters, survey start and stop times, and weather.
Additional species observed will be recorded incidentally.
Caribou relative abundance will be determined using a statistical model appropriate for the data and compared to
existing occupancy predictions to evaluate higher risk areas of caribou-vehicle collisions. Over time, changes to
caribou relative abundance will be assessed.
Snow Track Survey
The late winter track survey is proposed using snowmobiles to monitor caribou track density along the Access Road,
correlate caribou track densities with occupancy predictions modelled for the winter road environmental
assessment, monitor predator and alternate prey track densities, and develop additional traffic management
practices, if required, to further reduce effects on Boreal Caribou.
The survey will encompass the length of the Access Road from Grainger Gap (Km 121) to the Liard River (Km 160),
an area east of the Nahanni Range. The 2019 aerial survey results will be used to substantiate this assumption.
The winter track survey is proposed in late February or March, ideally when mine-traffic is suspended during the
transition period between the ice bridge and barge.
Surveys to be completed by the CZN Environmental Monitor and First Nations partner(s) using snowmobiles, and
the proposed survey methods follow winter track survey standards typical along roadways. This includes the general
proposed approach:


Surveyors (at least two surveyors) drive maximum 20 kilometres per hour (km/hr) along survey area to look for
and record caribou, wolf, moose, and bison tracks that approach and or cross the Access Road;



Tracks along the road-forest edge are likely in best condition and should be the primary focus;



Conduct surveys 3-6 days after a snow obliterating event (snowfall of 1 cm or more or an average daily wind
speed of 30 km/hr or more) as this removes old tracks and allows sufficient time for fresh tracks to accumulate
in the snow before the survey is conducted;



Coordination with the snowplow operator may be required in advance of the survey;



Caribou tracks that both appear to approach, cross (i.e., checking both sides of the Access Road), and parallel
the road will be noted;

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

56

PRAIRIE CREEK MINE AND ACCESS ROAD – WILDLIFE MANAGEMENT AND MONITORING PLAN
FILE: 704-ENG.EARC03145-01 | DECEMBER 2018 | ISSUED FOR USE



Caribou, wolf, moose, and bison tracks are the primary target; however, all species tracks identifiable may be
recorded;



Observations will be recorded on standard datasheets and include a minimum of date, surveyor names, survey
start and end times, weather and days since last obliterating snowfall, GPS locations of tracks, species,
comment of the tracks approaching/crossing/paralleling the road, and photos. Protocols for reporting tracks and
trails will be developed and available for the surveyors, as well as wildlife track field guides;



Safety protocols for driver visibility including truck with flashers to act as a pilot in front of the snowmobiles; and



Specialized equipment includes snowmobiles.

Target species relative abundance will be determined using appropriate statistical and analytical software. Based
on the number of target species tracks observed, a power analyses will be completed to determine if the survey
approach will have statistical power to detect change in abundance over time.
In addition to the above noted caribou monitoring surveys, the Wildlife Observation log provides real-time,
year-round, information on caribou numbers, frequency of occurrence, and distribution in proximity to the Access
Road. Caribou observations reported in the Wildlife Observation log will be used to corroborate results collected
using the aerial and winter track surveys.

6.2.5.2

Adaptive Management

Statistical correlation of the caribou winter track density and aerial survey relative abundance with the occupancy
model predictions will be completed to test predictions in the environmental assessment. Adaptive management
also includes monitoring caribou, moose, bison, and wolf track densities detected over time.
Should the monitoring program detect a pattern in track densities of caribou, prey alternatives (i.e., moose, bison),
and or wolf over time adaptive management that suggest adverse effects on Boreal Caribou, adaptive management
strategies will be developed in consultation with ENR and ECCC. This may include implementing changes to the
Road Operations and Maintenance Plan and or the Traffic Control Mitigation and Management Plan and
implementing new monitoring programs to further understand Project-related effects on Boreal Caribou.
After three rounds of monitoring (i.e., 9 years of road operations) if no or very low numbers of caribou are detected,
CZN will evaluate the benefit of the surveys in consultation with First Nations and GNWT.

6.2.5.3

Reporting

Results of the Boreal Caribou effects monitoring programs will be presented annually by CZN’s Environmental
Monitor and reported to the Site Superintendent. Details of the observations, including adaptive management
responses, as applicable, will be summarized in the Annual Report and detailed in the Comprehensive Report.

6.2.6 Collared Pika Effects Monitoring
The GNWT and Parks Canada indicated concerns that the Access Road has the potential to affect pika and pika
habitat and there is uncertainty in the effectiveness of the mitigation to warrant long-term monitoring. CZN
committed to conducting a long-term monitoring program of Collared Pika abundance and patch occupancy in talus
habitats within 300 m of the Access Road, with input on study design from the GNWT and Parks Canada.
To date, research has primarily focused on Collared Pika’s sensitivity to climate change related disturbances, as
this species is sensitive to both hot and cold temperatures. Their sensitivity to human-related disturbances, such as
roads, is relatively unknown.
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6.2.6.1

Overall Monitoring Approach

The overall effects monitoring approach follows that of the mitigation monitoring program (Section 6.1.2), with the
exception that the effects monitoring program is expanded to encompass suitable talus habitat within 300 m of the
Access Road.
Table 17 provides a summary of the effects monitoring plan.

Table 17: Collared Pika Effects Monitoring Summary
Overall Goal: The Project will have no Significant Effect on Collared Pika Presence within 300 m of the Access
Road
Monitoring Approach

Walking transects to
determine Collared Pika
presence and absence

Measurable
Parameter

Pika continue to use
suitable habitat
within 300 m of the
Access Road

Temporal
Scale

Once every five
years

Spatial Scale

Rationale

Suitable talus
habitat within
300 m of the
Access Road

Collared Pikas are listed under the
SARA as Special Concern.
Risk of mortality if occupied
habitat directly impacted during
the breeding and overwintering
periods
Risk of disturbance without
mitigation to minimize effects

Similar to the pika mitigation monitoring approach, walking transects will be completed within suitable talus habitat
present within 300 m of the Access Road. The surveys are to be completed anytime from early August to
immediately prior to snowfall when Collared Pika haypiles are most visible. The overall methods described in
Tetra Tech’s (2018) baseline report and summarized in Section 6.1.2 apply. Methods developed for the baseline
survey were prepared in consultation with Parks Canada and ENR.
Data collected during the pika mitigation monitoring program will be applied to the overall effects monitoring results.
Patterns of pika presence within 300 m of the Access Road will be evaluated using a statistical model appropriate
for the data.

6.2.6.2

Adaptive Management

Since large fluctuations of Collared Pika abundance and distribution can occur naturally over a brief time, a
quantifiable threshold for adaptive management is unspecified. Pikas continued use of suitable habitat within 300 m
of the Access Road is proposed as an adaptive management threshold.
Modifications to the monitoring plan will be applied as new talus habitat is created by avalanches immediately
adjacent to the Access Road. New avalanche habitats will become new long-term pika monitoring stations.

6.2.6.3

Reporting

Results of the Collared Pika effects monitoring program will be presented annually by CZN’s Environmental Monitor
and reported to the Site Superintendent. Details of the observations, including adaptive management responses,
as applicable, will be summarized in the Annual Report and detailed in the Comprehensive Report.

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

58

PRAIRIE CREEK MINE AND ACCESS ROAD – WILDLIFE MANAGEMENT AND MONITORING PLAN
FILE: 704-ENG.EARC03145-01 | DECEMBER 2018 | ISSUED FOR USE

6.2.7 Migratory Bird Effects Monitoring
Migratory birds are protected under Migratory Birds Convention Act. They are widely distributed throughout the
Project area and occupy all terrestrial and aquatic habitat types at the Mine site and along the Access Road. A few
forest species are year-round residents, while the majority are migratory and arrive to the area for the purposes of
breeding. Most species in this group have relatively small home ranges or territories and are generally good
indicators of local and regional habitat change. Among the migratory species, most occur in the Project area from
May through September.
Some species may only use this area for spring and/or fall staging for a short period of time
(e.g., shorebirds, waterfowl), before continuing on with their migration, and others may migrate through the area
without staging. During spring and fall migration, migratory birds may occur in higher densities along the Access
Road, where suitable habitat exists. The Access Road from approximately Km 87 – 117 and from Km 160 – Liard
Highway traverse through a designated key migratory bird habitat site (Latour et al. 2008).
Baseline surveys in 2017 along the Access Road indicated that the most common migratory species are
representative of coniferous and mixed-forest habitats, including open woodlands throughout the road length
(Tetra Tech 2018). The least common species favour wetland and lakeshore habitats, as these habitat types
infrequently occur on and immediately adjacent to the all-season access road (Tetra Tech 2018).
Ten migratory birds are considered Species at Risk (Table 2) including Horned Grebe, Yellow Rail, Red-necked
Phalarope, Short-eared Owl, Common Nighthawk, Olive-sided Flycatcher, Bank and Barn swallows, Canada
Warbler, and Rusty Blackbird. During the baseline all-season road surveys, five migratory bird Species at Risk were
detected (Trumpeter Swan, Common Nighthawk, Olive-sided Flycatcher, Bank Swallow, and Canada Warbler).
Parks Canada and ECCC expressed concern that the Project has the potential for significant adverse effects on
birds, and request that migratory bird monitoring be conducted, and an adaptive management approach be
developed based on monitoring results. This was suggested prior to the collection of the 2017 baseline bird survey.
A migratory bird effects monitoring program will be developed in consultation with ECCC, Parks Canada, and First
Nations groups, as no recent road proposals in the NWT (i.e., Tlicho All Season Road or the Inuvik to Tuktoyaktuk
Highway) currently conduct migratory bird effects monitoring.
The objectives of the monitoring program are to 1) monitor changes to migratory bird abundance and distribution
along the Access Road and 2) for Mine management to advance adaptive management to limit effects, to the extent
possible. The Migratory Birds Monitoring Plan is summarized in Table 18 and outlined further below.

Table 18: Migratory Bird Effects Monitoring Summary
Overall Goal: The Project will have no Significant Effect on Migratory Bird Abundance and Distribution
Monitoring Approach

Autonomous Recording
Unit (ARU) survey

Measurable
Parameter

Temporal
Scale

Pattern of select
indicator species
densities over time

Repeated once
during
construction
and at 10 year
intervals during
Access Road
operation
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Spatial Scale

Rationale

June 1-June 30

Migratory birds are protected
under the Migratory Birds
Convention Act
Avian Species at Risk, and their
habitats, are protected under the
Species at Risk Acts
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6.2.7.1

Overall Monitoring Approach

Details of the Migratory Bird monitoring program are to be developed with ECCC and Parks Canada.
The proposed Migratory Bird effects monitoring program will be carried out along the Access Road alignment and
follow sampling methods and analyses used during the baseline survey. This approach follows the same methods
employed during the baseline surveys (developed with ECCC and Parks Canada) and ECCC’s draft
Recommendations on the use of Autonomous Recording Units (ARUs) Technology to Meet Baseline Data
Requirements in Environmental Assessments in the Northwest Territories (Hache et al. 2018).
The baseline survey design is stratified random sampling from a systematic grid, with grid center points placed
along the road length. Survey stations were selected by random draw within road segments. Sampling intensity
was then adjusted slightly to target wetlands, which are more likely to support species at risk.
During road operation, ARUs will be deployed in the same locations as baseline to record bird sound for later
interpretation and analyses. The ARUs will be programmed to record wildlife vocalizations at predetermined
intervals each day during the breeding season. The CZN Environmental Monitor is responsible for deploying and
retrieving the ARUs at previously set locations and follow standard ARU deployment/retrieval protocols.
The sound files will be processed by both human listening and a computer-automated recognizer to characterize
bird species and abundance. Bird abundance by habitat will be estimated using a statistical model appropriate for
the data.

6.2.7.2

Adaptive Management

Common species within available habitat types (e.g., Ovenbird) will be used as an index of change for migratory
birds. This increases the chance that a sufficient number will be recorded, and the survey design has statistical
power to detect change.
A 50 percent change in the indicator species density estimates within available habitat types over time to advance
the adaptive management process is proposed pending a statistical power analyses. An investigation into the cause
of detected Project-related change will be completed (e.g., increased vehicle mortality), and adaptive management
will be developed in consultation with ECCC and Parks Canada.

6.2.7.3

Reporting

Results of the Migratory Birds effects monitoring program will be presented annually by CZN’s Environmental
Monitor and reported to the Site Superintendent. Details of the observations, including adaptive management
responses, as applicable, will be summarized in the Annual Report and detailed in the Comprehensive Report.

7.0

ADAPTIVE MANAGEMENT

Adaptive management is a structured process of continual learning and improving management policies and
practices based on mitigation and effects monitoring, similar northern land use projects, and regulatory agencies
and First Nations partners. The policies and management practices described in this draft Plan have been
developed based on existing CZN and other northern projects SOPs and BMPs. However, a review process, in the
form of adaptive management, is required to ensure effectiveness of protective measures and to incrementally
improve site-specific performance.
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CZN uses wildlife and wildlife habitat information gained through the implementation of the WMMP to evaluate
the success of wildlife and wildlife habitat mitigation measures implemented during all phases of the Project
(e.g., pre-construction to closure), and work to continuously improve management practices, using pre-set
management thresholds and response strategies. As the Project progresses, and through the process of adaptive
management, the WMMP will be adjusted to incorporate modifications and/or additions to mitigation and monitoring
programs, methods, and corporate SOPs.
The WMMP provides a review process which will help evaluate the effectiveness of mitigation measures developed
for the Project. Results of the review will be used to adjust mitigation measures to improve site-specific performance.
As a starting point, the policies and recommended protection measures described in the WMMP have been
developed based on existing regulatory agency and other northern mining project best management practices.
The WMMP is a living document and will be updated periodically as experience is gained and new information is
acquired. The wildlife monitoring procedures and on-site mitigation measures will be evaluated regularly
(e.g., during established reporting cycles) and reviewed with Parks Canada, GNWT ENR, Environment and Climate
Change Canada, and First Nations partners, as appropriate. Recommendations for improvement based on science,
local and traditional knowledge, newly listed species at risk, and lessons learned from the Project and others will
be incorporated into subsequent editions of the WMMP. Should there be a situation or incident that could not be
predicted, CZN’s Site Superintendent will contact the responsible authorities for guidance on associated protective
measures, deterrents, or other actions and incorporate lessons learned into corporate SOPs.
CZN’s approach to adaptively manage specific wildlife and wildlife habitat concerns on and near the Project are
outlined in each monitoring plan. However, adaptive management will also be developed throughout the life of the
Project as particular instances and site-specific conditions arise. Nonetheless, the primary principle of immediate
and thorough review of a triggering incident, evaluating why and how mitigation may have failed and if mitigation
measures were being followed correctly, will be undertaken.

8.0

REPORTING

Regular reporting and analysis of the wildlife mitigation and monitoring program is a component of the adaptive
management process, whereby the data are analyzed for issues or potential problems, such as seasonal
concentration areas or sections along the Access Road that have a higher risk of incidences or near miss
occurrences.
Analyses of the mitigation monitoring results will be completed by CZN’s Environmental Monitor and used to
advance adaptive management and notify Project staff and contractors of incidents and wildlife observations that
are relevant to human, property, or wildlife safety (e.g., bird nest, bear, species at risk). These results will then
contribute to monthly and annual summary reports of wildlife observations and incidents that occurred during the
monitoring period.
The annual summary reports will be provided to regulators and First Nations groups. CZN will also present the
results during one of the proposed Technical Advisory Committee meetings, which will involve regulators and First
Nations groups. A second presentation can be made to First Nations groups and communities separately in a more
culturally-appropriate manner. The annual reports will be submitted to solicit review of the effectiveness of mitigation
measures and, following discussion in TAC meetings, to suggest modifications to mitigation and monitoring plans,
as necessary. This is in addition to immediately reporting dangerous human-wildlife encounters and all mortality or
injury involving big game and species at risk to Parks Canada or a GNWT ENR Officer (within 24 hours).
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The annual summary report is to include the a review of what happened throughout the year, monitoring results
including the effectiveness of mitigations implemented, trend analyses, any wildlife incidents, any unplanned
instances and advice from ECCC, Park Canada, and or ENR, proposed updates to the WMMP (including Species
at Risk status updates from COSEWIC, SARC, and federal and territorial SARAs; Table 2), mitigations and
monitoring plan updates, and the effects monitoring schedule for the next reporting period. The Dehcho Land Use
Planning Committee (and others as requested) will be provided with the post-construction digital footprint of the allseason access road and associated facilities with the annual summary report.
Since several years of data may be required to confidently identify wildlife and wildlife habitat effects and possible
trends, a comprehensive report including effects monitoring data interpretation will be provided every five years.
This comprehensive report will discuss substantive effects monitoring analyses, including results of power analyses
and applicable monitoring adaptive management, success of mitigation measures and new measures implemented
as a result of adaptive management, and recommendations for the next reporting cycle.
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)
3 (PR#370)

Subject

Commitment

Project Phase

WMMP
Section

Checkpoint
remote camera

CZN will consider remote camera use for
periods when the (road) checkpoint is not
manned. There will be times when traffic
is not on the road, at night and during the
seasonal spring and fall closure periods
when the ice bridge over the Liard River is
in either break-up or freeze-up. Trail
cameras will be considered on a limited
basis for these periods as a check on
other road users and caribou occurrence.
CZN will monitor and record non-mining
traffic activity on the all-season road,
including the establishment of a
checkpoint, and report this information
annually.
Signs will be posted advising road users
that the land is the traditional land of the
Naha Dehe Dene Band, and a request
that the road not be used and that no
hunting should occur. Signs will also warn
of the dangers posed by frequent, heavy
mine traffic.
Develop standard aircraft procedures for
flying into and departing from the
proposed airstrip to accommodate wildlife
if present on or near the airstrip.
After Mine closure, if the Access Road is
also to be closed and reclaimed, CZN is
committed to a reclamation goal of
restoring pre-disturbance conditions, as
much as possible, including the removal
of structures no longer required, subject
to the engagement and agreement of all
parties.
Natural encroachment will be used as a
re-vegetation strategy in disturbed areas,
supplemented with available local seed
and cuttings, to avoid the introduction of
invasive species sometimes found in seed
mixes
CZN commits to installing windrows,
lumber, or other brush clearing material at
intersections with other linear features to
discourage access (and limit sightlines) to
the road corridor by wildlife and humans
CZN commits to updating its Contaminant
Loading Management Plan in consultation
with ECCC and Parks, with approval
required before concentrate haul
commences.
Follow the existing Contaminant Loading
Management Plan and soil sampling

Operation

6.2.1

Operation

6.2.1

Operation

5.3.2

Operation

5.2.2

Closure

5.2

Closure

5.2

Construction

5.2.1

Operation

Refer to the
Contaminant
Loading
Management
Plan
Refer to the
Contaminant

4 (PR#256)

Checkpoint
reporting

5 (PR#55)

Signage

9 (PR#55)

Wildlife
mitigations

67 (PR#263)

Reclamation

68 (PR#186)

Reclamation

81 (PR#355)

Line of sight

152 (PR#246)

Contaminant
Loading
Management
Plan

151 (PR#55)

Contaminant
Loading
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)

Subject

Commitment

Management
Plan

along the road bed both before and during
haul operations.

160 (PR#55)

Barging

161 (PR#282)

Baseline wildlife
surveys

163 (PR#186)

Bear den
surveys

162 (PR#341)

Bear den
surveys

164 (PR#55)

Caribou

165 (PR#186)

Caribou

Cease barging activities if Wood Bison
are observed crossing the river near the
barge location.
Additional baseline wildlife surveys for
forest and wetland birds are planned for
the May to June window, with input from
ECCC and Parks Canada. The resulting
data will be incorporated into adaptive
management plans and may result in
further mitigation actions. A suitable
operations phase monitoring program will
be developed with input from Parks
Canada. At the time of the baseline bird
survey, additional waterfowl and cliffnesting raptor surveys may be conducted
concurrently, and the black bear habitat
potential maps may be updated with any
new relevant information.
Pre-clearing denning surveys identified for
Grizzly Bears also extends to Black
Bears. Environmental Monitors will survey
for wildlife dens in favourable denning
habitat (e.g., borrow sources) prior to
clearing.
Survey crews will conduct ground-based
reconnaissance den surveys from Km 170
to Km 36. These ground-based surveys
will cover the entire 134 km (Km 36 to
170) along the proposed all season road.
An aerial den survey will focus on the
area along the proposed all-season road
(Km 36 to170) with: 1) moderate and high
denning potential, 2) known den(s)
identified during the ground-based
surveys, and 3) proposed winter clearing
(after October 1). Ground and aerial
surveys will include areas overlapping
with the previously developed winter road.
The aerial survey will consist of flying
evenly spaced transects, with a higher
survey intensity in areas of previously
identified dens.
An alert system will be used to warn
personnel of Woodland Caribou and other
sensitive wildlife in the local area by
relaying sighting information to
vehicles/aircraft and equipment operators
and on-site personnel.
If caribou are reported on the road or
within 500 m of it, traffic or activity will
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Project Phase

WMMP
Section

Operation

Loading
Management
Plan
5.3.2.3

Operations

6.2.7

Pre-or Early
Construction

6.1.1

Construction

6.1.1

Operation

5.4

Operation

5.3.2.2
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)

Subject

166 (PR#186)

Caribou

167 (PR#55)

Community
engagement

168 (PR#55)

Data sharing

169 (PR#55)

Den and nest
avoidance

170 (PR#55)

Education
program

171 (PR#55)

Fuel

172 (PR#186)

Harlequin
duck

Commitment
cease at least 500 m from (or at first
observation of) the animal(s) and all
headlights turned off until the animal
moves off at least 100 m away from the
road or 5 minutes after last visual. Once
traffic resumes, speed reduced to half the
posted speed limit, 30 km/hr., within 1 km
of the sighting.
If caribou are reported beyond 500 m of
the road, traffic speeds are to be reduced
to half the posted
speed limit, 30 km/hr., within 1 km of the
sighting.
The wildlife and wildlife habitat mitigation
and monitoring plan will include annual
engagement with members of the Naha
Dehe Dene Band to monitor measurable
parameters of effects.
The Dehcho Land Use Planning
Committee (and others as requested) will
be provided with the post-construction
digital footprint of the all-season access
road and associated facilities to
incorporate into ongoing cumulative
effects monitoring across the Dehcho.
Project employees and contractors will
avoid all known or suspected den and
nest sites.
An education program of wildlife related
policies and mitigation will be provided to
all Project employees and contractors,
including a bear awareness program to
ensure employees and contractors are
informed of bears and other potentially
dangerous wildlife and the level of risk.
Fuel storage facilities will meet industry
standards for tank construction, location
and spill containment.
Conduct any in-stream bridge
construction work and in-stream Sundog
re-alignment/armouring outside Harlequin
duck occurrence (late April to mid-Sept)
or when no flow. Should in-stream work
be required during this time, the
Environmental Monitor will first survey the
area for the presence of Harlequin ducks
within 500 m of the activity (both
upstream and downstream) and in-stream
work will cease if a Harlequin duck is
present.
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WMMP
Section

Operation

5.3.2.2

Operation

5.0

Operation

5.2.1

Construction,
Operation

5.4

Construction,
Operation

5.1

Construction,
Operation

5.3.3

Construction

6.1.3
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)
173 (PR#55)

Subject
Harvesting

174 (PR#55)

Measurable
parameters of
effects

175 (PR#55)

Pets

176 (PR#341)

Pika

179 (PR#370)

Pika

181 (PR#55)

Policy
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Commitment

Prohibit hunting, trapping, harvesting, and
fishing by site employees and contractors.
Amend the existing draft Wildlife
Mitigation and Monitoring Plan, as
necessary, to include the monitoring of
measurable parameters of effects.
Pets will be prohibited along the allseason access road.
Within collared pika range and where talus
is present, CZN commits to avoiding talus
to the extent possible, and conducting
presence/not detected collared pika
surveys in all borrow sources selected for
development and along the proposed allseason road alignment that disturbs talus.
CZN commits to conducting pika surveys
to determine their presence prior to
development (e.g., road alignment, borrow
sources) in pika habitat. Should pika’s
occupy a proposed borrow source or
portion thereof, prior to development, a
replacement borrow source or an
unoccupied portion of the same source (as
some sources are large) will be selected
for use (after confirming that no pika’s
occur within a sufficient buffer distance
identified by a biologist).
Additional mitigation, beyond that
previously identified in the DAR (e.g., low
truck volumes, reduced traffic speeds,
dust suppression, response to accidental
spills, prohibit littering) specific to collared
pika are:
1. prohibit the storage of snow,
including along roadside snow banks,
on or within 10 m of talus habitat
(within pika range);
2. prohibit the disturbance of talus
habitat (within pika range) year-round
unless pre-disturbance presence/not
detected surveys have been
completed and pikas were
determined to be not present; and
3. if required, determine a sufficient
buffer distance from which borrow
construction can occur near active
pika habitat, based on guidance from
a biologist.
Wildlife will have the right-of-way,
obligating drivers to stop (when safe to do
so) for wildlife seen on or immediately
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Project Phase

WMMP
Section

Construction,
Operation,
Closure
Pre-construction

5.3

Operation

5.3.1

Construction,
Operation,
Closure

6.1.2

Construction,
Operation, and
Closure

5.3.2.3
6.1.2

Construction,
Operation

5.3.2.2

6.0
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)

Subject

180 (PR#55)

Policy

183 (PR#55)

Problem
bears

184 (PR#55)

Regulatory
agency
notification

187 (PR#55)

Reporting

186 (PR#55)

Reporting

188 (PR#100)

Retarder brakes

189 (PR#55)

Snow
removal
practices

190 (PR#55)

Technical
Advisory
Committee

191 (PR#55)

Trumpeter
swans

192 (PR#186)

Use of
explosives

193 (PR#55)

Waste
management
plan

Commitment
adjacent to the road, to allow them to
move away.
A no hunting policy will apply for all
Project employees and contractors while
working and/or at the Mine site.
Implement a protocol for dealing with
problem bears, with a designated chain of
responsibilities for ensuring worker safety
and efficient and speedy resolution of
incidents.
The appropriate regulatory agencies (i.e.,
GNWT ENR and Parks Canada) will be
contacted to receive additional direction
regarding any new wildlife issues that
arise.
Wildlife sightings along the access road
and airstrip will be reported and
evaluated, and if a problem area is
identified, corrective management options
for traffic and Project-related activities will
be considered.
Report annual updates and results of the
Wildlife Mitigation and Management Plan,
Road Operations Plan, and inspections
and enforcements.
The use of engine retarders for braking
will be discouraged but not prohibited
since some road sections contain steeper
portions, and drivers should retain the
option to use any form of braking if
necessary for safety.
Snow removal practices along the access
road and airstrip will avoid high snow
banks, so that wildlife can readily move
off as vehicles/aircraft approach.
Issues and considerations regarding
wildlife populations and effects will be
discussed during the Technical Advisory
Committee (TAC) meetings proposed by
CZN in EA0809-002. TAC meetings will
include the all-season road.
Pumping water from ponds occupied by
Trumpeter Swans is prohibited during
nesting.
Blasting is prohibited if caribou are
observed within 1 km of the blast site until
the animal moves out of the area.
The Waste Management Plan will prohibit
littering, purposely feeding wildlife, and
storing attractants accessible to wildlife.
All waste foods and human garbage will
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Construction,
Operation,
Closure
Pre-or Early
Construction,
Operation,
Closure

WMMP
Section

5.3.1.1
5.3.1.1
(Appendix B)

Construction,
Operation,
Closure

5.3.1.1

Construction,
Operation,
Closure

5.3.2.2

Construction,
Operation,
Closure

8.0

Construction,
Operation,
Closure

5.4

Construction,
Operation,
Closure

5.3.2.3

Pre-or Early
Construction

3.0

Construction,
Operation,
Closure
Construction,
Operations

5.4

Pre-or Early
Construction,
Operation,
Closure

5.3.1

5.4
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)

Subject

194 (PR#59)

Waste
removal

195 (PR#59)

Waste
removal

196 (PR#55)

Waste
removal

197 (PR#263)

Western
toads

198 (PR#55)

Wildlife
monitoring and
mitigation plan
updates
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Commitment
be incinerated consistent with current
industry good management practices to
minimize wildlife attraction to the local
area. Adaptive management will be
applied to waste management practices.
If wildlife are found to be attracted to the
site (i.e., problem wildlife) additional
management practices, if required, will be
adopted.
Solid waste will be organized and stored
securely so that it does not attract wildlife,
will be removed from the site
progressively as the operation is under
way, and will be incinerated using a
proper manner of incineration.
Non-combustible solid waste will be
removed from sites by the end of
construction and operation.
Adaptive management will be applied to
waste management practices. If wildlife
are found to be attracted to the site
(i.e., problem wildlife) additional
management practices, if required, will be
adopted.
CZN commits to collaborating with GNWT
to enable a breeding pond survey by local
environmental monitors during the
summer to detect the presence of
Western toad in water bodies proximal to
the road alignment between the Nahanni
Butte access road and the Liard River.
The survey will be conducted either
before or after the early stage of
construction (subgrade placement) to
better understand the occurrence of
Western toad in this area and potential
need for mitigation during fall migration. If
Western toad presence is confirmed in
this area, the survey will be expanded
progressively to other areas proximal to
the road on the west side of the Liard
River.
The existing draft WMMP will be updated
to include all season monitoring and
species potentially affected by all season
access road/ airstrip use. Additional
considerations include: mortality
thresholds for additional species at risk
(e.g., Trumpeter Swan, Collared Pika),
Moose, and Dall’s Sheep; monitoring,
evaluating, and reporting harvest
pressure, particularly along the Nahanni
Range portions of the outfitter zone
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WMMP
Section
Waste
Management
Plan

Construction,
Operation,
Closure

Waste
Management
Plan

Construction,
Operation

Waste
Management
Plan
6.1.7
6.1.8

Construction,
Operation,
Closure

Pre-or Early
Construction

6.1.5

Pre-or Early
Construction,
Operation,
Closure

6.1.8
6.2.2
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)

Subject

199 (PR#55)

Wildlife sighting
logs

200 (PR#55)

Winter road
management

201 (PR#355)

WMMP
Revisions

202 (PR#186)

Yellow Rails

203 (PR#55)

Wildlife

Commitment
located outside the NNPR boundary; and,
educating and promoting First Nations
voluntary reporting of harvests from along
the all season access road. If excessive
use of the road occurs by nonresidents,
and hunting pressures or safety concerns
result, additional access control measures
will need to be considered involving local
communities and government agencies.
Wildlife sighting logs are to be completed
by all Project employees and contractors
for wildlife sightings (e.g., Dall’s Sheep,
caribou, Wood Bison) with respect to
species, location along the access road/
airstrip, numbers, and reaction to Project
activity. If a problem area is identified,
corrective measures will be considered.
The small portion of the winter road not
used for all season access will be
managed to prevent predator and
non-Project related travel of the corridor, if
necessary.
The proposed mitigation measures noted
in DAR Addendum, Appendix E,
Appendix C will be integrated into a
revised draft of the WMMP.
Yellow Rails, natural drainage patterns
will be maintained throughout the boreal
forest zone, by careful placement of
culverts and regularly inspecting drainage
measures to identify areas that do, or
might unexpectedly, pond water. Follow
best management practice (Environment
Canada, 2009):
•Avoid activities in areas while birds are
present
•Prevent loss and alteration of wetlands
•Maintain year-round 100 m no-activity
buffer from potential habitat
•Avoid night-time activities (including light
and noise) near breeding wetlands
•No mowing of potential habitats when dry
ENR’s Woodland Caribou Best
Management Practices for Industrial and
Commercial Activities (once developed)
will be incorporated into the wildlife
monitoring program, where feasible, to
manage or mitigate habitat impacts and
sensory disturbances on Woodland
Caribou.
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WMMP
Section

Construction,
Operation,
Closure

6.1.8

Construction,
Operation,
Closure

5.2.1

Pre-or Early
Construction

5.0

Construction,
Operation,
Closure

Road
Operation and
Maintenance
Plan
WMMP
Appendix D

Construction,
Operations,
Closure

6.2.5
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)
205 (PR#59)

WMMP
Section

Subject

Commitment

Project Phase

Sanitary and
grey water

Sanitary and grey water will either be
collected in tanks for subsequent transfer
to trucks for off-site disposal at suitable
locations, or processed locally (sumps),
meeting the required standards for
effluent dispersal. Specific locations will
have approved plans which meet the
regulatory requirements and site-specific
conditions.
Significant changes to water levels while
pumping water from a known Beaver
pond in the fall and winter periods will be
avoided.
CZN agrees to provide support to NBDB
to develop a harvest monitoring program
to track and report on patterns and levels
of harvest associated with the road, and
to include this in the WMMP.
CZN will develop a more formal, detailed
approach to identifying and
communicating seasonal “wildlife caution
zones. Road operations will be controlled
using a Journey Management System
(JMS). This system will include driver
journey and incident logs which are
compiled, and wildlife sightings logged.
Sightings will include the nature of the
sighting and the location based on
landmark and kilometre post (which will
be sign-posted). The information will be
noted by the driver at his next stop, and
possibly by radio dispatch if animals are
proximal to the road. Once a trend has
emerged (which may occur over a few
weeks), it will be discussed at pre-travel
tail-gate meetings. Once an occurrence
becomes common in terms of location,
the road operations Supervisor will
consider formalizing the caution zone with
signage, although drivers will already be
aware, and will have received instructions
regarding caution. Road maintenance
crews and environmental monitors will
also be on the road, and they will also
record wildlife sightings and provide the
records for collation.
CZN will revise its WMMP to incorporate
Commitment #6 from the technical
session [which states: CZN commits to
place wind rows or piles of cut lumber
resulting from clearing for the right of way
at intersections with linear features to
deter human access, line of sight]

Construction

Waste
Management
Plan

Construction,
Operations,
Closure

5.2

Construction,
Operations,
Closure

5.3.2.3
6.2.2

Construction,
Operations,
Closure

6.1.8

Construction

5.2.1

206 (PR#55)

Water withdrawl

207

Harvesting

208

Caution
zones

209

Boreal
caribou
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)
225

WMMP
Section

Subject

Commitment

Project Phase

Pika

CZN will update the WMMP to include a
Collared Pika monitoring program in
collaboration with Parks Canada and the
GNWT to monitor potential effects
associated with the proposed all-season
road.
Frequent, long-term and large
disturbances, multiple sources of
disturbances, and noise emissions
greater than 50 dB (or greater than 10 dB
above ambient) will be avoided within
800 m of observed Trumpeter Swans.
Mitigation and monitoring efforts will be
focused in sections where the Project
overlaps the Southeastern Mackenzie
Mountain Key Migratory Habitat Site
(NT Site 17).
CZN will ensure mitigation and
construction monitoring efforts will focus
on areas where the Project overlaps key
migratory bird habitat (including between
KM 98 to 117), and where Trumpeter
Swans are observed (including between
KM 98 to 117).
-Construction activities (if critical for
development, including crushing but
excluding blasting) may occur within
800 m of observed Trumpeter Swans
(from April 1 to September 30) with the
assistance of a CZN Environmental
Monitor.
All phases of the Project will be carried
out in a manner that protects migratory
birds and avoids harming, killing or
disturbing migratory birds or destroying,
disturbing or taking their nests or eggs.
A scientifically sound approach to
determine the likelihood of nesting birds
will be used in the event that clearing or
disturbance cannot be scheduled outside
of the nesting season. If necessary, the
use of non-intrusive search methods
(e.g., point counts) could be undertaken
to conduct an area search, for evidence of
nesting, prior to the commencement of
clearing.
If necessary, migratory bird surveys will
carried out by an avian specialist with
experience with migratory birds and
migratory bird behaviour indicative of
nesting (e.g., singing birds, alarm calls,
distraction displays, carrying nesting
material or food).

Construction,
Operation,
Closure

6.2.6

Construction

5.4
6.1.6
Appendix D

Construction,
Operation,
Closure

5.1
5.3.1

226

Trumpeter
Swans

227

Migratory
birds
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)

228

Subject

WMMP Species
at Risk
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Commitment
Results from all pre-clearing surveys will
be reported in the annual wildlife
monitoring report.
Options such as avoiding, adapting,
rescheduling or relocating activities, will
be considered and implemented if there
are indications of migratory bird nests
where disturbance activities that have the
potential to disturb or destroy nests are
proposed.
All disruptive activities in the nesting area
will be halted if migratory bird nests
containing eggs or young are discovered.
An appropriate buffer zone (i.e., setback
distance) will be determined and
observed until the young have naturally
and permanently left the vicinity of the
nest. Buffer zones will be appropriate for
the species and take into consideration
the intensity of the disturbance and the
surrounding habitat. Buffer zones will also
be adjusted after assessing their
effectiveness.
A buffer zone for forest songbirds is
included in Appendix of the WMMP.
If required, ECCC will be contacted for
advice and/or additional mitigation
measures.
All of the above recommendations will
be incorporated into the next revision of
the WMMP.
Section 2.3.2 of the Updated Draft WMMP
will be revised to reflect that the general
prohibitions for migratory birds and
aquatic species listed on Schedule 1
apply wherever these species are found.
Table 1 of the Updated Draft WMMP will
be revised to reflect current status of
species listed on Schedule 1 of SARA or
assessed by COSEWIC. Table 1 will be
revised and included as part of the annual
monitoring reports to aid in remaining
aware of status changes while minimizing
the number of revisions to the WMMP.
The Species at Risk Registry will be
consulted on a regular basis to maintain
the most current information, including
new COSEWIC assessments and/or
species added to Schedule 1 of SARA.
If species at risk are encountered or
affected by the Project, the primary
mitigation measure will be avoidance.
Contact with or disturbance to each
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Project Phase

WMMP
Section

Pre- Construction,
Construction,
Operations,
Closure

4.2.3
Table 2
8.0
5.3.1
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Table A1: Project Commitments
Commitment
Number from
REA*
(original Project
Reference #)

Subject

229

Avian Species
at Risk

230

Boreal
caribou

231 (PR#320

Pika

Commitment
species, its habitat, and/or its residence
will be avoided.
ECCC will be consulted regarding
migratory bird mitigation measures and
advice for Project areas outside the
Nahanni National Park Reserve.
The absence of nesting avian species
at risk (and other migratory birds) will be
confirmed in borrow and gravel pits prior
to commencing disruptive activities
during the general nesting period
(May 1 to August 20). If work
commences, monitoring for the absence
of nests at borrow and gravel pits will
continue throughout activities.
Staff and contractors will be made aware
of the conservation status of all species at
risk that could be encountered at the
Project. Staff and contractors will also be
made aware of the potential of species at
risk to use anthropogenic habitats and
structures for nesting, the reporting
protocol and all appropriate mitigation
measures.
CZN will consult with the GNWT
regarding the adequacy of the proposed
mitigation and monitoring measures for
Boreal Caribou.
CZN will include in its final WMMP the
Collared Pika commitments outlined in its
response to MVEIRB IR#5 and will
conduct long‐term monitoring of Collared
Pika abundance and patch occupancy in
talus habits within 300 m of the road, with
input on study design from the GNWT and
Parks Canada. The resulting data from
surveys will be incorporated into adaptive
management plans and may result in
further mitigation actions.

REA = Report of Environmental Assessment
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Project Phase

WMMP
Section

Construction,
Operations,
Closure

5.1
5.4
6.1.8

Pre-or Early
Construction

6.2.5

Construction,
Operations,
Closure

5.3.2.3
5.4
6.2.6
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APPENDIX B
STANDARD OPERATING PROCEDURES
SOP 1

Avoiding Problem Bears
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Canadian Zinc Corporation 22 Health and Safety Plan, February 2008 AVOIDING

PROBLEMS

Problem Bears
Problems can occur whenever bears and people occupy the same area. You can encounter a
bear by chance, or because the bear is attracted to your activity. Bears are curious, and often
investigate a strange object, smell, or noise. They also have a tremendous and constant drive
to find as much nutritious food as they can during their time out of the den. These two traits,
coupled with a bear's remarkable sense of smell, often lead bears to areas of human activity.
The outcome of a bear's visit to a camp or community will influence its future behaviour. If it
does not find food, it may not return once its curiosity has been satisfied. If it successfully
obtains food from a human source - such as a garbage dump, backpack, or unclean camp - it
begins to associate food with anything human, and investigate areas used by humans whether
or not food is actually detected. A bear will gradually lose its tendency to avoid people as it
learns to associate them with food. It may become bold and aggressive.
Once started, the habits of problem bears are difficult to break. It is your responsibility in
bear country to ensure that your actions do not encourage those habits. It is unfortunate, but a
problem bear is often destroyed.
General Conduct
Safety is everyone's responsibility - it is not a job that can be delegated to someone else and
then forgotten about. The actions of each individual affect the safety of everyone else.
Remember these simple rules:
Be alert at all times.
• Respect all bears - they can be dangerous.
• Never approach a bear for any reason. Photographs should be taken from a safe distance
with a telephoto lens.
• Never feed bears or other wildlife.
• Have a plan of action for dealing with bears and be sure everyone understands it.
FIELD WORKERS
If you are approaching your work area from the air, check for bears from the aircraft before
landing. Work in pairs and stay alert. Alternate responsibilities so one person is watching for
bears. If both partners are busy working, a bear may approach unnoticed.
Make sure someone knows where you are going and when you plan to return. If possible
carry a portable hand-held radio for communication with the aircraft or base camp.
ENCOUNTERING A BEAR Canadian Zinc Corporation 23 Health and Safety Plan, February 2008

The Bear's Behaviour
A bear's reaction to you will be influenced by many factors, and is therefore never entirely
predictable. Given the opportunity, bears usually avoid people. Some bears are more
dangerous or aggressive than others. Old or wounded bears may be in pain or starving. They
may aggressively seek food from people if they are unable to obtain enough on their own.
Any bear that has become accustomed to people and shows no fear of them is dangerous.
Every bear defends a critical space. The size of the space varies with each bear and each
situation: it may be a few metres or a hundred metres. Intrusion into this space is considered a
threat and may provoke an attack. All female bears aggressively defend their cubs. If a
female with cubs is surprised at close range, or separated from her cubs she is likely to
charge.
Bears also aggressively defend their food, and are often reluctant to leave it until it is all
eaten. In some cases, a bear that is threatened may engage in displays intended to scare away
an opponent. These may include huffing, panting, hissing or growling; looking directly at
you, sometimes with lowered head or ears laid back; slapping one or both feet on the ground;
jaw-popping; or charging to within several metres, then stopping suddenly or veering to the
side. Threat displays may be followed by an attack, but may end with the bear walking or
running away.
A bear standing on its hind legs is probably trying to pick up your scent and figure out what
you are. It may sniff the air or swing its head from side to side. Bears do not charge on their
hind legs.
Most grizzlies avoid contact with humans if possible. However, there is good reason for their
reputation for ferocity. If cornered, threatened, or surprised, the grizzly can be very
aggressive, and will usually stand its ground or charge.
Black bears are often less aggressive and flee from danger. However, because they are more
curious and adaptable than grizzlies, they quickly become accustomed to human activity, and
may develop aggressive food-seeking habits which make them dangerous. Therefore, treat all
black bears with caution. In very few cases, a bear has stalked a person that it apparently
considered potential prey. Although such incidents are rare, you should know the difference
between the behaviour of a hunting bear, and the behaviour of a threatened bear.
A hunting bear does not bother with displays and shows no signs of annoyance or fear. It may
approach you directly at a fast walk or turn, follow you, or circle carefully, making cautious
approaches. Canadian Zinc Corporation 24 Health and Safety Plan, February 2008

YOUR BEHAVIOUR
The thought of facing a bear can be frightening. However, bears rarely attack a person on
sight, and only a very small percentage of charges result in serious injury or death.
There is always a possibility you may surprise a bear at close range, or encounter a problem
bear which is not afraid of people. There is no guaranteed formula for reacting to a bear
encounter because every encounter is unique. There are, however, guidelines which may
help. Most are based on good judgment, common sense, and familiarity with bear behaviour.
Stop, stand still, and stay calm.
If you are carrying a means of communication, alert others to your situation and ask
for assistance.
If the bear is aware of you, help it identify you as a person. It may leave. Staying
upwind will help it to smell you. Talk in low tones and slowly wave your arms.
Do not run from a bear unless you are sure you can reach a safe place before the bear
catches up. Running may cause the bear to chase you, and a bear is faster than you
are.
Always leave a bear an open avenue of escape.
If you see a bear at a distance, alert the bear to your presence. Quietly walk back the
way you came or make a wide detour around the bear. Do not come between a bear
and its cubs.
If time, distance and circumstances permit, try to scare the bear away by firing flare
cartridges or noisemakers.
In a close encounter, stand still and assess the situation. Do not shout or make sudden
movements which might provoke the bear, and avoid direct eye contact. At 50 feet,
even if the bear is displaying threat behaviour, there is probably still time for you to
avoid an encounter.
Back away slowly. Only leave behind an article of clothing or gear if the bear is still
trying to identify you. This will not work if the bear is following you. Leave food or
an article of clothing only as a last resort.
Climb a tree if one is available. You will have to climb higher than four metres grizzlies can reach that high. Remember that black bears can also climb trees.
If the bear is very close (30 ft.), it is usually best to stand your ground.
IF A BEAR CHARGES
A bear charges at high speed on all four legs. Many charges are bluffs. Bears often stop or
veer to the side at the last minute. However, if contact appears unavoidable, you should play
dead if you are attacked by a grizzly, or fight back if attacked by a black bear.

Playing Dead
Playing dead may prevent serious injury if you are attacked by a grizzly bear. Do not play
dead during a black bear attack or if a grizzly bear is treating you as prey. Playing dead will
help protect your vital areas, and the bear may leave if you appear harmless. There are two
recommended positions:
• lie on your side, curled into a ball, legs drawn tightly to your chest, hands clasped behind
your neck;
• lie flat on the ground, face down, fingers intertwined behind your neck.
Stay in these positions even if moved. Do not resist or struggle - it may intensify the attack.
Look around cautiously, and be sure the bear is gone before moving.
Fighting Back
If a black bear attacks you or a grizzly bear shows signs that it considers you prey, do not
play dead. Act aggressively. Defend yourself with whatever means are available. You want to
appear dominant and frighten the bear. Jump up and down, shout, and wave your arms. It
may help to raise your jacket or pack to make you look bigger.
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APPENDIX C
BEST MANAGEMENT PRACTICES
BMP 1

Forest Fire Prevention and Suppression Guidelines, July 2001

BMP 2

GNWT Guideline for Dust Suppression, June 2013

BMP 3

DFO Water Withdrawal Protocol, June 2010

BMP 4

Bear Incident Response Guidelines, 2013

BMP 5

Safety in Grizzly and Black Bear Country, May 2009

BMP 6

Guidelines for Industrial Activity in Bear Country, 2008

BMP 7

Camp Waste & Wildlife Attraction Guideline, 2013

BMP 8

Flying Low? June 2007

BMP 9

Bank Swallow (Riparia riparia) in Sandpits and Quarries
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FOREST FIRE PREVENTION AND SUPPRESSION GUIDELINES FOR
INDUSTRIAL ACTIVITIES

INTRODUCTION
The Government of the Northwest Territories provides forest fire management
services on forested areas, including settlement lands within land claim
agreements, and within the terms of those agreements. The following Guidelines
have been prepared to provide direction to forest managers and industrial
operators for forest fire prevention and suppression, in areas where operations
are taking place during the closed season from May 01 to September 30. These
Guidelines are issued under Subsection 19(1) of the FOREST PROTECTION
ACT.
The intent of these Guidelines is threefold. First, industrial operations must be
conducted so that they do not contribute to the seasonal forest fire load.
Secondly, industrial operations must be able to control and extinguish any fires
that occur as a result of their operations. Finally, industrial operators must be
able to respond to wildfires that may effect human life and the property of their
operations.
If there is a conflict between these Guidelines and the FOREST PROTECTION
ACT (FPA), the FOREST MANAGEMENT ACT (FMA), the MACKENZIE
VALLEY RESOURCE MANAGEMENT ACT (MVRMA), or the regulations made
under those Acts, the Acts and or regulations will prevail to the extent of any
inconsistencies.

Forest Fire Prevention and Suppression Guidelines for
Industrial Activities July 2001
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PART 1 – APPLICATION, AUTHORITY AND DEFINITIONS
1. Application
(1)

PART 2 - PERSONNEL AND EQUIPMENT, PART 3 PREVENTION, and PART 4 - FOREST FIRE SUPPRESSION apply

FIRE

(a)

from May 1 to September 30 each year or where ordered
closed, and

(b)

to persons and industrial activities in or within 1000 metres of a
forest area.

2. Authority
(1)

These Guidelines are issued as directions necessary for carrying out the
FPA under the authority of the Forest Supervisor pursuant to section 19(1)
of the FPA.

3. Definitions
The following terms apply to the Guidelines:
Closed District – means an area declared to be a closed district under
paragraph 19(1)(f) of the FPA.
Closed Season – means the period beginning on May 1 and ending on
September 30 as referred to in subsection 10(1) or the period established in an
order made under subsection 10(2) of the FPA.
Fire Danger Rating – the process of systematically evaluating and integrating
the individual and combined factors influencing fire danger represented in the
form of fire danger indexes.
Fire Environment – the surrounding conditions, influences, and modifying forces
of topography, fuel, and fire weather that determine fire behavior.
Fire Equipment Cache – A supply of fire fighting tools and equipment in planned
quantities or standard units at a strategic point for the exclusive use in fire
suppression.
Fire Extinguisher – means a fully charged and operable fire extinguisher
bearing the Underwriter’s Laboratories of Canada (ULC) label that rates the
extinguisher as suitable for use on class A, B or C fires.
Forest Fire Prevention and Suppression Guidelines for
Industrial Activities July 2001
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Fire Hazard – a general term to describe the potential fire behavior, without
regard to the state of weather-influenced fuel moisture content, and/or resistance
to fireguard construction, for a given fuel type. Such an assessment is based on
physical fuel characteristics.
Fire Preparedness Plan – a plan outlining the condition or degree of being able
and ready to cope with an anticipated fire situation.
Fire Prevention – activities designed to prevent the occurrence of fires caused
by people. Fire prevention activities include public and school education, media
campaigns, preparation of community forest fire management and protection
plans, and the reduction of fire hazards and risks.
Fire Risk – the probability or chance of fire starting determined by the presence
and activities of causative agents (i.e. potential number of ignition agents).
Fire Suppression – all activities concerned with controlling and extinguishing a
fire following its detection and may include initial attack, sustained attack, limited
action, delayed action, or observation and monitoring.
Fire Watcher – a designated person at a worksite to provide surveillance for
forest fires as a result of work at that worksite.
Forest Area –any uncultivated land that, by reason of the existence of trees,
grass or other vegetation on the land, possesses timber, forage, recreational,
wildlife or other value.
Forest Fire – any wildfire or prescribed fire that is burning in a forested area.
Forest Officer – a forest officer appointed under subsection 17(1) of the FPA,
members of the RCMP, or wildlife officers under the Wildlife Act as referred to in
subsection 17(2) of the FPA.
Forest Supervisor – means the Forest Supervisor appointed pursuant to
Section 16 of the FPA.
Fuel Break – an existing barrier or a change in fuel type or conditions, or a strip
of land that has been modified or cleared, that acts as a buffer to prevent the
spread of fire.
Heavy Equipment – crawler tractors, skidders, excavators or other similar
equipment.
Hot Work – any work generating significant amounts of heat and includes the
cutting, grinding, welding, the heating of metals and flaring of gases.
Forest Fire Prevention and Suppression Guidelines for
Industrial Activities July 2001
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Industrial Activity - includes land clearing, timber harvesting, timber processing,
mechanical site preparations and other silviculture treatments, gas or oil well
operations, mining, highway maintenance and construction, engineering
operations, plant harvesting, manufacturing, milling, railroad operations,
trenching, the use of explosives and any prescribed activity within.
Initial Attack – the action taken to halt the spread or potential spread of a fire by
the first fire-fighting force to arrive at the fire.
Large Engine – an engine having a power greater than 7.5 kW (10 hp) used in
an industrial activity, excluding a water-borne engine, an engine in a vehicle
primarily used for the transportation of people, or an engine in a helicopter.
Owner – in relation to an industrial activity means a person who has the right to
conduct the industrial activity if the industrial activity is conducted on private land;
or a licensee or permittee if the industrial activity is conducted on Crown Land in
a Forested Area.
Permit – a permit issued under Section 21 of the FPA.
Person in Charge – a person who is present at the worksite and who is in
charge of industrial activities conducted at the worksite, or a person who has
been authorized by the owner to represent the owner at the worksite.
Pile – an accumulation of waste material not larger than 25 square metres (m2)
as referred to in section 18 of the Exemption List Regulations under the MVRMA.
Portable Pump Unit - means a water pump, not affixed to another machine, that
is capable of maintaining a pressure of 1000 kPa (145 psi) while delivering 135
litres of water per minute from 30 metres of hose with
(a)

a nozzle having a 9.5 mm (3/8”) opening,

(b)

a suction hose,

(c)

at least 450 metres of discharge hose having a diameter not less than
(i) 38 mm, (1 1/2”) unlined, or
(ii) 25 mm, (1”) lined, and

(d)

the tools and accessories necessary to operate and maintain the water
pump and hoses.

Forest Fire Prevention and Suppression Guidelines for
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Property – land or real estate, including both private and public land or real
property.
Small Engine - an internal combustion engine having a power of 7.5 kW (10 hp)
or less, excluding a water-borne engine or an engine in a vehicle primarily used
for the transportation of people.
Sump – a depression in the ground constructed for the purpose of storing water.
Water Delivery System – a system consisting of a water supply, a water pump
or equivalent means of pressurizing water, the ancillary hoses, attachments, and
tools necessary for the operation and maintenance of the system, that can
deliver to any place on a worksite or burn area,
(a)

water at a pressure of 280 kPa (40 psi) and a rate of 90 litres per
minute through a 9.50 mm (3/8”) bore nozzle opening for 50 minutes or

(b)

a 2500 litre stationary or mobile supply of water, of which 0.5 per cent
is liquid surfactant concentrate that, when used with a pump, hose and
nozzle, is capable of producing foam that will extinguish a fire in
ordinary combustibles such as wood, paper or forest products.

Windrow – an accumulation of waste material not more than 330 metres in
length and not more that 15 metres in width.
Worksite – in the case of an industrial activity other that timber harvesting, the
site at which the work is performed, or in the case of timber harvesting, an area
of land within which an operation relating to timber harvesting is performed.
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PART 2 – PERSONNEL AND EQUIPMENT
4.

Fire Watcher

(1)

A Fire Watcher is required in all industrial operations to
(a)

watch for sparks and fires,

(b)

report any fires to a Forest Officer, a peace officer or the Person in
Charge at the worksite at which the fire watcher is engaged, and

(c)

assist in fighting any fire that occurs in the area being watched by
the fire watcher.

(2)

If the fire watcher reports a fire, the Person in Charge of an industrial
activity must immediately report the forest fire to a Forest Officer, peace
officer or person answering a forest fire reporting number.

(3)

A Person in Charge of an industrial activity must ensure that a fire watcher
has access to the following:
(a)

one round-nosed shovel,

(b)

one Pulaski tool or mattock,

(c)

one hand-tank pump containing at least 18 litres of water, and

(d)

a radio or telephone that can be used to report a fire and request
assistance.

5.

Fire fighting tools – general

(1)

If the number of persons who normally work at a worksite is three (3) or
less, the person carrying out the industrial activity must ensure that the
following fire fighting tools are kept at the worksite:

(2)

(a)

one round-nosed shovel,

(b)

one Pulaski tool or mattock, and

(c)

one hand-tank pump containing at least 18 litres of water.

If the number of persons normally working at a worksite is more than
three, the person carrying out the industrial activity must ensure that the
following fire fighting tools are kept at the worksite:

Forest Fire Prevention and Suppression Guidelines for
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(a)

one round-nosed shovel, Pulaski tool or mattock for each person,

(b)

one hand-tank pump containing at least 18 litres of water for every
3 persons, to a maximum of 8 hand-tank pumps.

(3)

For the purpose of Guideline (2), the number of round-nosed shovels
must, as nearly as possible, equal the combined number of Pulaski tools
and mattocks.

6.

Fire fighting tools - Large Engines

(1)

A Person in Charge of an industrial activity must ensure that every Large
Engine used in an industrial activity has the following fire fighting tools
attached to it:
(a)

one round-nosed shovel,

(b)

one Pulaski tool or mattock,

(c)

one fire extinguisher with a ULC rating of at least 1-A, 5-B,C, and

(d)

one fire extinguisher with a ULC rating of at least 3-A, 10-B,C or an
integral vehicle fire suppression system.

7.

Fire fighting tools - Hot Work

(1)

A Person in Charge of an industrial activity must ensure that the following
fire fighting tools are kept at each worksite where Hot Work is performed:
(a)

two fire extinguishers each with a ULC rating of at least 3-A, 10-B,
C,

(b)

one round-nosed shovel, and

(c)

two hand-tank pumps containing at least 18 litres of water each.

8.

Fire fighting tools – explosives

(1)

If explosives are used in an industrial activity the Person in Charge must
ensure that the following fire fighting tools are kept at the place from which
the blast will be controlled:
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(a)

two round-nosed shovels and

(b)

two hand-tank pumps containing at least 18 litres of water each.

9.

Fire fighting tools – helicopters

(1)

If one or more helicopters are normally used in an industrial operation to
move personnel and equipment to and from a worksite, the Person in
Charge must ensure that there is a landing spot kept near the worksite for
the exclusive use of each helicopter, and that the helicopter is equipped
with a water bucket that is
(a)

of a type designed and adapted for aerial fire fighting,

(b)

capable of being attached to a helicopter,

(c)

capable of being both filled and emptied from a helicopter while the
helicopter is airborne, and

(d)

operated by pilots who are knowledgeable about the use of water
buckets.

10.

Water Delivery Systems

(1)

A Person in Charge of an industrial activity that includes an activity in Risk
Classification A or B under Schedule 1 must ensure that each worksite
has
(a)

one Water Delivery System if there are normally 4 to 10 workers
working at the worksite, or

(b)

two Water Delivery Systems if there are normally 11 or more
workers working at the worksite.

(2)

For the purpose of Guideline 10(1), if more than one activity is carried on
at a worksite, the number of persons working at the worksite is considered
to be the sum of the number of persons working at each activity.

(3)

A Person in Charge of an industrial activity that is a sawmill must ensure
that the sawmill has at least one Water Delivery System.

(4)

If a Water Delivery System is required, the Person in Charge of the
industrial activity must ensure that at least one person with the knowledge
and competence to operate and maintain the Water Delivery System is at
the worksite.
Forest Fire Prevention and Suppression Guidelines for
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(5)

If it is unreasonable to provide the Water Delivery System, notwithstanding
Guideline 10(1), because of the terrain, size of a worksite, or the lack of
available surface water on site, a portable pump unit and a water source
of at least 4,500 litres may be substituted.

11.

Fire Equipment Cache

(1)

The Person in Charge of an activity in Risk Classification A or B under
Schedule 1 must ensure that extra equipment is kept at a central Fire
Equipment Cache where it can be delivered to any place on each worksite
of the industrial activity within 1 hour.

(2)

The quantity of extra equipment required by Guideline 11(1) is set out in
Columns 2 to 5 of Schedule 2 opposite Column 1, which lists the number
of persons who normally work at the worksite.

(3)

For the purpose of Guideline 11(2), the number of persons in Column 1 of
Schedule 1, is the sum of the persons normally working at all of the
worksites referred to in Guideline 11(1). For this purpose, if more than
one industrial activity is carried out at a worksite, the number of persons
working at the worksite is considered to be the sum of the number of
persons normally working at each activity.

Forest Fire Prevention and Suppression Guidelines for
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PART 3 - FIRE PREVENTION
12.

Large Engines

(1)

A person must not operate a Large Engine unless it is equipped with a
safe and effective device for arresting sparks that is
(a)

an integral part of the exhaust system, and

(b)

in good repair.

(2)

A person must not operate a Large Engine that operates in a stationary
capacity unless the site has been cleared of combustible material for a
distance of at least three metres in each direction from the Large Engine.

(3)

A Person in Charge of an industrial activity must ensure that a large
engine meets the requirements under Guideline 12(1) and that
combustible material is cleared as required under Guideline 12(2).

13.

Small Engines

(1)

A person must not operate a Small Engine unless
(a)

the muffler on the Small Engine is maintained in good repair, and

(b)

there is available at all times a Fire Extinguisher charged with at
least 0.225kg (0.5lb.) of fire extinguishing chemical.

(2)

A person must not operate a Small Engine if the ability of the muffler to
reduce hot carbon emissions has been lessened by modification of the
muffler, a spark arrestor or by redirection of the emissions.

(3)

A Person in Charge of an industrial activity must ensure that a Small
Engine is equipped with a muffler that meets the requirements under
Guidelines 13(1)(a) and 13(2) and that a Fire Extinguisher is available as
required under Guideline 13(1)(b).

14.

Hot Work

(1)

A person must not perform Hot Work unless a Fire Watcher is present.

(2)

The Fire Watcher required under Guideline 14(1) must, in addition to the
requirements of Guideline 14(1), remain at the site of the Hot Work for 30
minutes after the Hot Work has ceased, unless a longer period is required
under Schedule 3.
Forest Fire Prevention and Suppression Guidelines for
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(3)

Subject to Guideline 14(1), a Fire Watcher is not required if all combustible
material is removed for at least ten metres from the place where the Hot
Work is performed.

15.

Sawmills

(1)

At least once in every calendar year, a Person in Charge of a sawmill
must dispose of all combustible waste produced by the operation of the
sawmill.

16.

Combustible material

(1)

A Person in Charge of a place that is a camp, mine, sawmill, refuse
disposal site or timber processing facility must ensure that an area that
extends inward 15 metres from the perimeter of the place is kept clear of
combustible material.

(2)

A Person in Charge of an industrial activity must ensure that all
combustible material cleared from the area referred to in Guideline 16(1)
is disposed of at least once in every calendar year.

17.

Explosives

(1)

A person must not use explosives at the site of an industrial activity unless
a Fire Watcher remains at the site where the explosives are used for at
least 30 minutes after the explosives have been detonated, unless a
longer period is required under Schedule 3.

18.

Restrictions on industrial activities

(1)

A Person in Charge of an industrial activity must ensure that the activity is
conducted in accordance with the requirements set out in Columns 3 and
4 of Schedule 3, that are opposite the industrial activity's Risk
Classification in Column 2 and Forest Fire Danger Rating in Column 1.

(2)

The person carrying out the industrial activity must
(a)

determine the industrial activity's Risk Classification from Schedule
1 and
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(b)

(3)

unless exempted by a Forest Officer, obtain the Forest Fire Danger
Rating from a Resources, Wildlife and Economic Development
(RWED) Regional Duty Officer.

A Forest Officer or RWED Regional Duty Officer can determine the Forest
Fire Danger Rating for the industrial activity from data provided by the
most representative weather stations.
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PART 4 - FOREST FIRE SUPPRESSION
19.

Requirement for a Fire Preparedness Plan

(1)

The person who is the holder of a license or permit authorizing an
industrial activity on Northwest Territory lands must, before carrying out an
industrial activity in Risk Classification A or B in Table 1 of Schedule 1,
(a)

submit a Fire Preparedness Plan to a Forest Officer for the person's
area of operation; if the activity is to be carried out on the area
between May 1 and September 31.

(b)

obtain a copy of the RWED Regional Duty Officer roster and
applicable contact numbers for the purposes of obtaining
information and reporting fires.

20.

Content of Fire Preparedness Plan

(1)

A person who is required under Guideline 19 to prepare a Fire
Preparedness Plan, must ensure that the Fire Preparedness Plan
specifies the following:
(a)

the number of people, types of equipment and the anticipated
location of the people and equipment during the carrying out of the
industrial activity,

(b)

the names of key personnel and how they may be contacted,
including the owner and Person-in-Charge,

(c)

the names of personnel, who meet the prescribed training
qualification,

(d)

the tools and equipment available in a Fire Equipment Cache if a
cache is required under Guideline 11(1) for that type of industrial
activity,

(e)

the location of the weather stations that will be used to monitor the
weather at the site of the industrial activity,

(f)

a schedule of industrial activity including proposed location and
timing,

(g)

operating procedures in the event of a fire, and

(h)

activities which will be undertaken to prevent wildfires.
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21.

Requirement for a Permit to Burn

(1)

A person who lights, fuels or makes use of one or more open fires to burn
accumulations of waste material for resource management purposes must
do so in accordance with the following conditions:
(a)

(b)

before any fires are ignited
(i)

the person lighting, fueling or making use of the open fires
must obtain a Permit to Burn, and

(ii)

a fuel break must be established around the fire to prevent
the fire from escaping;

during ignition and until all risk of the fires escaping is eliminated
there must be at least two adult persons at the burn area who
actively patrol to prevent the fire from escaping, and who are
equipped with the following:
(i)

a round nose shovel,

(ii)

either an axe or a Pulaski, and

(iii)

a Water Delivery System or a piece of Heavy Equipment that
is suitable for fighting fires on the burn area that
(A) is capable of being delivered to the burn area within 1
hour, if the Fire Danger Rating is Moderate or less, or
(B) is located on the burn area, if the Fire Danger Rating is
greater than Moderate.

(2)

(3)

If a fire escapes or threatens to escape from the burn area, in addition to
any other requirements of the FOREST PROTECTION ACT, the person
lighting, fueling or making use of the open fire must provide the
requirements specified in one or more of the following paragraphs, in any
combination necessary to limit or prevent the escape of the fire
(a)

the number of adult persons with suitable fire fighting tools, that are
necessary to limit or prevent the escape of the fire,

(b)

one Water Delivery System, or

(c)

two pieces of heavy equipment suitable for fire fighting on the burn
area.

All fires must be extinguished within the specified time under which the
Permit to Burn is issued.
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22.

Initial fire suppression

(1)

For the purposes of the FOREST PROTECTION ACT, a person carrying
out an industrial activity must take appropriate action when a fire is first
discovered to

(2)

(a)

contain or limit the spread of the fire,

(b)

extinguish the fire if possible, and

(c)

report the fire to the nearest RWED Regional Duty Officer.

The person must commit, if necessary to meet the requirements of
Guideline 22(1),
(a)

all employees of the person who are working in the area of
operation, and

(b)

all tools and equipment required by and under this Guideline, and

(c)

any other tools and equipment that are available to the person,
including helicopters normally used in the industrial activities to
move personnel and equipment to and from the area of operation.

23.

Site rehabilitation

(1)

A person who carries out emergency fire control or fire suppression
operations must stabilize all fire access trails, fire guards and other fire
suppression works to ensure that natural drainage patterns are maintained
and surface soil erosion is minimized.

(2)

Without limiting Guideline 23(1), a person carrying out rehabilitation must
include the following activities:
(a)

stabilization and re-vegetation of soil disturbed or exposed by
Heavy Equipment,

(b)

disposal of slash and debris,

(c)

stabilization and restoration of the stream channels and stream
beds to its original alignment and cross-section, and

(d)

stabilization of sump and dam locations.

Forest Fire Prevention and Suppression Guidelines for
Industrial Activities July 2001
Page 15 of 19

SCHEDULE 1
I.
II.
III.

FOREST FIRE RISK CLASSIFICATION

The activities of industrial operations have the risk classifications
assigned to them in Table 1.
If an industrial operation includes more than one component
activity, each activity is subject to this regulation.
An activity not specifically listed in Table 1 is deemed to be risk
classification A.

Table 1 - Risk Classification by Activity

Risk Classification A
(High)
Blasting
Bucking – power saw
Bucking – tree processor
Log barking
Log skidding – ground system
Log yarding – cable logging
Metal cutting, grinding or
welding
Pipeline construction
Rail grinding
Sawmilling
Silviculture – using small engines
Silviculture – using large engines
Trail building – using small engines
Tree felling

Risk Classification B
(Moderate)
Bucking - at landing
Firewood cutting
Land clearing
Log forwarding
Log yarding – helicopter
Mining exploration
Right of way clearing or
maintenance
Trenching
Wood chipping
Wood processing
Road right of way grass
mowing

Risk Classification C
(Low)
Bitumen processing - portable
plant
Bridge building
Drilling
Equipment transportation
Excavating
Fencing
Gas or oil well operation
Gas Flaring
Gravel processing, loading and
hauling
Guiding, packing or trapping
Log sorting or reloading
Log hauling
Log loading
Log scaling
Log dumping
Mining operations
Plant harvesting
Power line construction
Prospecting
Quarrying
Railway construction or
maintenance
Ranch operation
Road construction or maintenance
Silviculture - using hand tools
Surveying or engineering
Timber cruising
Tourist resort operation
Trail building - using hand tools
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SCHEDULE 2

QUANTITIES OF EQUIPMENT REQUIRED
FOR A FIRE EQUIPMENT CACHE

Column 1
Number of
persons
1 – 10

Column 2
Portable Pump
Units
0

Column 3
Shovels
0

Column 4
Pulaski tools /
Mattocks
0

Column 5
Hand-tank
Pumps
0

11 – 20

1

4

4

2

21 – 40

2

6

6

4

41 – 60

3

10

8

6

61 – 80

4

14

10

8

81 – 100

5

20

12

12

101+

6

22

14

14
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SCHEDULE 3

RESTRICTIONS ON INDUSTRIAL OPERATIONS

Column 1
Column 2
Fire Danger
Risk
Rating (FWI) Classification
Moderate
(6 – 12)
High – Very
High
(13 – 24)

A or B

A

B

Extreme
(25+)
A

B

Column 3
Restriction

Column 4
Duration

After 3 consecutive days of
Moderate maintain a fire
watch after work for 1 hour

Until the fire danger class
falls below Moderate.

Maintain a fire watch after
Until the fire danger class
work for 1 hour
falls below Moderate.
--------------------------------------- ------------------------------------After 3 consecutive days of Until the fire danger class
High or greater, cease activity
falls to Moderate for 2
between 1300 and 1900
consecutive days, or until
hours each day
the fire danger class falls to
Low.
Maintain a fire watch after
Until the fire danger falls
work for 1 hour
below Moderate
Maintain a fire watch after
Until the fire danger class
work for 1 hour.
falls below Moderate
--------------------------------------- ------------------------------------After 2 consecutive days of Until the fire danger class
Extreme, cease all activity all falls below Extreme, then
day.
resume the activity
except between the hours
of 1 p.m. and 9 p.m. local
time, or until the fire danger
class falls to Moderate.
Maintain a fire watch after
Until the fire danger class
work for 1 hour
falls below Moderate
--------------------------------------- ------------------------------------After 3 consecutive days of Until the fire danger class
Extreme, cease activity
falls to High for 3
between 1300 and 2100
consecutive days, or until
hours each day
the fire danger class falls to
Moderate.
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SCHEDULE 4

FIRE EQUIPMENT STANDARDS

(Some pump units that are presently available.)

Pump

PSI (3/8”
nozzle)

Max Output Vol.
Litres/Hour

Ariens 945

N/A

7600*

Max Output Vol.
Litres/Min @ 3/8”
Nozzle
N/A

Tanaka QCP 121

N/A

6960*

N/A

Tanaka TCP 210

N/A

7600*

N/A

Shindaiwa GP25

35

8800*

N/A

Yamaha YP20G

N/A

32,400***

N/A

Wajax Mini Mark
TD48D
Wajax Mark 26

55

14,400**

270

110

20,000**

200

Wajax Mark 3

170

21,600**

240

Hale XL 2000

N/A

135,000****

N/A

Pressure outputs are Manufacture free-flow discharge estimates based on *1” Discharge hose,
**1 1/2” Discharge hose, ***2” Discharge hose, ****3” Discharge hose.
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Guideline for Dust Suppression

1

Introduction

The purpose of this guideline is to make you aware of the procedures you must follow
before applying a dust suppressant in the Northwest Territories. The Environment
Division (ED) of the Department of Environment and Natural Resources (ENR) has
currently approved three dust suppressants for use on Commissioner’s Land in the NWT.
This publication provides guidance for applying these products and a process for
approving other dust suppression products.
Section 2.2 of the Environmental Protection Act gives the Minister of Environment and
Natural Resources the authority to develop, coordinate and administer these
guidelines (see Appendix A).
1.1

Definitions

Approved Product

A product approved by ED for dust suppression.

Commissioner’s lands

Lands in the NWT that have been transferred by
Order-in-Council to the Government of the Northwest
Territories. This includes highways, block land transfers and
most lands within municipalities.

Leachate Test

Leachate Extraction Procedure - Canadian General
Standards Board (CGSB) #164-GP-1-MP (or as
amended) or equivalent.

PCB

Polychlorinated biphenyl.

Roadway

The traveled surface of a road, from shoulder to shoulder; it
does not include the side slopes or ditches.

Set

The point at which the product becomes stable, according to
the manufacturer’s specifications.

Used Oil

Any oil from an industrial or non-industrial source that has
become unsuitable for its intended purpose due to the
presence of impurities or the loss of original properties.
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1.2

Why are Dust Suppressants Used?

Reasons for using dust suppressants include:
Safety

Untreated roads may lead to more accidents. Accident
potential is increased due to loss of visibility.

Health

Dust particles may become a health hazard when they
become trapped in the lungs.

Vegetation

Large amounts of dust may induce changes in vegetation
due to increased heat absorption and decreased
transpiration.

Aquatic Resources

High levels of dustfall into aquatic systems may
adversely affect aquatic plants and fish that are not
adapted to high levels of sedimentation.

Road Maintenance Costs

Treated roads can lower road maintenance costs by
reducing gravel loss and blading time.

Aesthetics

Dust produces an immediate visual impact that may
affect residents who live near dust prone roads.

An Ambient Air Quality Guideline established under the Environmental Protection Act
sets standards respecting the maximum desirable levels of dust in ambient air in the
NWT. Measured as total suspended particulate (TSP), the standards for dust over 24
hours are 120 micrograms per cubic metre (µg/m3) and averaged over a year are 60
µg/m3. These standards apply to the whole of the NWT. They define the long term goal
for air quality to protect unpolluted parts of the Territory and for the continuing
development of control options in polluted areas.
1.3

Roles and Responsibilities

Although the Environmental Protection Act does not require permits for the application
of dust suppressants in the NWT, all suppressants must first be approved by ED.
While general conditions are provided for approved dust suppressants, additional
conditions may be required on a case by case basis.
The responsible party, being the landowner, road authority or municipal authority, must
make provisions to notify the public and contact ENR before applying suppressants.
The responsible party must also verify that the products are approved for use and
properly applied by the applicator. If the product migrates from the roadway and is
deemed to violate the Environmental Protection Act, the person(s) responsible must be
prepared to take appropriate remedial measures.
-2-

Applicators are also accountable for their actions. Applicators are responsible for
ensuring that the product is approved for use in the NWT, is correctly applied to the
designated area and does not migrate off the site. Applicators, manufacturers and
retailers must provide information about new products to ED for approval before their
use in the NWT (section 3).
It is important to remember that the responsible party (the
landowner, road authority or municipal authority) is liable for any
activity they authorize. Contamination of the environment and
subsequent remediation of the site is ultimately their
responsibility (see Appendix A).
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2

General Dust Suppression Guidelines

There are many aspects to consider before you apply a dust suppressant in the NWT.
The following are general guidelines to be followed:
2.1

Notification for Use of Approved Products

The following parties must be notified:
Property Owner

Any application of a dust suppressant should be conducted
according to an agreement between the applicator and the
responsible road authority or property owner. A written
agreement is recommended.

ENR

Before any application, provide the local Renewable Resource
Officer with the following information: the location of the site,
the product(s) used and a timetable for the work.

Public

Notify the affected public before any application. This can be
through signs, public notices or media announcements.

2.2

Approved Products

Calcium chloride and DL10 are currently the only approved dust suppressants
in the NWT. Appendix B contains a list of approved products and information
regarding the application of these products.
Other products cannot be used in the NWT until they have been approved by ED.
Used oil cannot be used as a dust suppression/road stabilizing
product or added to other dust suppression products.
2.3

Application Procedures

Directions

Follow the manufacturer’s specifications or other tested and
approved procedures.

Roadway

The application shall be limited to the roadway, driveway or parking
lot.

Rate

Carefully monitor the application rate to ensure adequate coverage
without pooling or runoff of products.
The amount of dust suppressant applied should not exceed the
minimum amount required to effectively suppress dust.
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Incorporation

Products must be bladed or incorporated into the road
immediately upon application, to ensure the product does not
migrate off the roadway.

Surplus

There should be no evidence of excess product on the roadway.

Migration

The material must not migrate or run off the traveled portion of the
roadway.

2.4

Environmental Concerns
2.4.1

General

Contaminants

Dust suppressants must conform with the
manufacturer's specifications and must not
contain concentrations of contaminants that
would not normally be found in the
suppressant.

PCB Concentration

Materials that contain more than 2 parts per million
(ppm) of PCB are considered unacceptable and shall
not be applied as a dust suppressant.

2.4.2

Water

Proximity to Water

Ensure that dust suppressants do not enter and
contaminate waterbodies, including surface and
groundwater. Do not allow the product to leave the
roadway.

Sensitive Environments

Application rates near sensitive environments, (e.g.
marshes), must be closely monitored. Remember,
environmental restoration is the responsibility of the
landowner, road authority or municipal authority.

Flooding

Do not apply products to areas of roads that are
subject to flooding.

Imminent Precipitation

Do not apply products if precipitation is occurring, or
forecast to occur before the product sets or cures.
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2.5

Spill Contingency Plan

Provide EPS with a contingency plan, if required by the Spill Contingency Planning and
Reporting Regulations, under the Environmental Protection Act.
Be prepared to respond to spills, including any product that migrates off the roadway.

3

New Products

Products that have not been approved by ED must undergo an assessment before
being approved for use as a dust suppressant. The following information is required
before such an assessment can be done:
Manufacturer's Information

Manufacturer's specifications and application
procedures.

Laboratory Analysis

All new products must be characterized by an
accredited laboratory.

Material Safety Data
Sheets (MSDS)

Complete Workplace Hazardous Material Information
System (WHMIS) data sheets.

Toxicity Tests

Toxicity tests should be provided for LC-50 and
LD-50.

Leachate Tests

(see section 3.1)

Other Requirements

Provide a proposed schedule of field tests to confirm
product efficiency and appropriate application rates.
Provide any other materials, tests or analysis carried
out on the substance.
Provide copies of approvals from other jurisdictions.
Laboratory or testing costs are the responsibility of the
person(s) applying for approval.

3.1

Leachate Toxicity Testing

New, non-approved dust suppressant products may be required to undergo the
leachate extraction procedure to determine toxicity of the product. Testing should
be carried out on a sample consisting of the material, at the standard application
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rate, and on a representative sample of road material. Such a
leachate toxicity test can be undertaken by a variety of reputable commercial
laboratories. Leachate extraction procedure CGSB #164-GP-1-MP, or an acceptable
equivalent, must be used (see Appendix C).

4

Conclusion

This is a brief introduction to dust suppressant application in the NWT.
For more information, please contact:
Environment Division
Environment and Natural Resources
600, 5102-50 Avenue
Yellowknife, NT, X1A 3S8
phone (867) 873-7654 fax (867) 873-0221
Remember that this document is to inform you of the procedures
you must follow before applying dust suppressants in the NWT. If
you have any questions or comments, contact the Environment'LYLVLRQ
before beginning a dust control program.
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Appendix A
Environmental Protection Act
The following is a subset of the Environmental Protection Act. The complete act can be obtained from
the Environmental Protection Service, Department of Resources, Wildlife and Economic Development.
1.

In this Act,

"contaminant" means any noise, heat, vibration or substance and includes such other substance as the
Minister may prescribe that, where discharged into the environment,
(a) endangers the health, safety or welfare of persons,
(b) interferes or is likely to interfere with normal enjoyment of life or property,
(c) endangers the health of animal life, or
(d) causes or is likely to cause damage to plant life or to property;
"discharge" includes, but not so as to limit the meaning, any pumping, pouring, throwing, dumping,
emitting, burning, spraying, spreading, leaking, spilling, or escaping;
"environment" means the components of the Earth and includes
(a) air, land and water,
(b) all layers of the atmosphere,
(c) all organic and inorganic matter and living organisms, and
(d) the interacting natural systems that include components referred to in paragraphs (a) to
(c).
2.2.

The Minister may
(a) establish, operate and maintain stations to monitor the quality of the environment in the
Territories;
(b) conduct research studies, conferences and training programs relating to contaminants
and to the preservation, protection or enhancement of the environment;
(c) develop, co-ordinate and administer policies, standards, guidelines and codes of practice
relating to the preservation, protection or enhancement of the environment.

5.

(1) Subject to subsection (3), no person shall discharge or permit the discharge of a contaminant
into the environment.
(2) REPEALED. R.S.N.W.T. 1988,c.117(Supp.),s.8.
(3) Subsections (1) does not apply where the person who discharged the contaminant or permitted
the discharge of the contaminant establishes that
(a) the discharge is authorized by this Act or the regulations or by an order issued under this
Act or the regulations;
(b) the contaminant has been used solely for domestic purposes and was discharged from
within a dwelling-house;
(c) the contaminant was discharged from the exhaust system of a vehicle;
(d) the discharge of the contaminant resulted from the burning of leaves, foliage, wood,
crops or stubble for domestic or agricultural purposes;
(e) the discharge of the contaminant resulted from burning for land clearing or land grading;
(f) the discharge of the contaminant resulted from a fire set by a public official for habitat
management of silviculture purposes;
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(g) the contaminant was discharged for the purposes of combating a forest fire;
(h) the contaminant is a soil particle or grit discharged in the course of agriculture or
horticulture; or
(I) the contaminant is a pesticide classified and labeled as “domestic” under the Pest
Control Products Regulations (Canada).
(4) The exceptions set out in subsection (3) do not apply where a person discharges a contaminant
that the inspector has reasonable grounds to believe is not usually associated with a discharge
from the excepted activity. R.S.N.W.T. 1988,c.75(Supp.),s.5;c.117(Supp.),s.8.
5.1

Where a discharge of a contaminant into the environment in contravention of this Act or the
regulations or the provisions of a permit or licence issued under this Act or the regulations occurs
or a reasonable likelihood of such a discharge exists, every person causing or contributing to the
discharge or increasing the likelihood of such a discharge, and the owner or the person in charge,
management or control of the contaminant before its discharge or likely discharge, shall
immediately
(a) subject to any regulations, report the discharge or likely discharge to the person or office
designated by the regulations;
(b) take all reasonable measures consistent with public safety to stop the discharge, repair
any damage caused by the discharge and prevent or eliminate any danger to life, health,
property or the environment that results or may be reasonably expected to result from the
discharge or likely discharge; and
(c) make a reasonable effort to notify every member of the public who may be adversely
affected by the discharge or likely discharge. R.S.N.W.T. 1988,c.75(Supp.),s.5;
c.117(Supp.),s.9.

6.

(1) Where an inspector believes on reasonable grounds that a discharge of a contaminant in
contravention of this Act or the regulations or a provision of a permit or licence issued under this
Act or the regulations has occurred or is occurring, the inspector may issue an order requiring any
person causing or contributing to the discharge or the owner or the person in charge, management
or control of the contaminant to stop the discharge by the date named in the order.

7.

(1) Notwithstanding section 6, where a person discharges or permits the discharge of a
contaminant into the environment, an inspector may order that person to repair or remedy any
injury or damage to the environment that results from the discharge.
(2) Where a person fails or neglects to repair or remedy any injury or damage to the environment in
accordance with an order made under subsection (1) or where immediate remedial measures are
required to protect the environment, the Chief Environmental Protection Officer may cause to be
carried out the measures that he or she considers necessary to repair or remedy an injury or
damage to the environment that results from any discharge.
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Appendix B
Approved Dust Suppression Products and Application Information
Calcium Chloride
This is a commonly used product in the NWT. It is available in granular and liquid form.
Because it is hygroscopic and deliquescent, it draws moisture from the air and will control dust if
applied frequently enough.
Road surface conditions and traffic volume dictate the amount, timing and frequency of calcium
chloride application. With normal application procedures and concentrations, it is generally
non-toxic with rapid dissolution in the environment. However, calcium chloride can wash away
in heavy rain. For more information read: Calcium Chloride as a Dust Suppressant, (see
section 5).
Toxicity to Plants

Calcium chloride is toxic to some plants. Keep the product on the
roadway.

Application Rate

Apply minimum amounts as it can cause roads to become slippery.

Applicator Competence

Ensure application personnel are informed of corrosive nature of the
product (can be harmful to eyes and skin with direct contact).

General Guidelines

Follow all other general dust suppressant guidelines listed in section
2.
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Appendix B (cont'd.)
DL10
DL10 is an asphalt product that is mixed with water and a soap solution. DL10 should be
applied to one side of the road at a time, and then allowed to set for approximately three hours.
Braking may be difficult on freshly treated road, so a pilot car may be necessary to direct traffic
during the application. Vehicles should travel no faster than 20 km/hr through areas where the
application has not set.
Fresh DL10 can be washed off using soap and water. If it is allowed to dry, a solvent may be
required.
General Guidelines

Follow all general dust suppressant guidelines listed in section 2.
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Appendix C
Leachate Extraction Procedure Test and Equivalents (see bibliography section for complete
documentation).
The Environment Division may require new products to undergo the following test:
CGSB #164-GP-1-MP Leachate Extraction Procedure Canadian General Standards
Board (or as amended).
Or one of these equivalent tests:
Schedules III and IV - Environmental Quality Act - Hazardous Waste RegulationGazette officielle du Quebec.
Schedule 4 - British Columbia Waste Management Act - Special Waste Regulation,
Government of British Columbia.
Schedule 4 - Regulation 347 (formerly Reg. 309), Government of Ontario.
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If you would like to be placed on a mailing list to receive guideline amendments or for public
consultation on Environment Division legislation please fill this out and mail or fax to:
Environment Division
Department of Environment and Natural Resources
Government of the Northwest Territories
600, 5102 - 50th Avenue
Yellowknife, NT, X1A 3S8
Fax: (867) 873-0221
Mailing List for Environmental Protection Service Information
Name: _____________________________________________
Title:

_____________________________________________

Address:_____________________________________________
____________________________________________________
____________________________________________________
Phone/Fax Number____________________________________
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Fisheries
and Oceans

Pêches
et Océans

DFO Protocol for Winter Water Withdrawal
from Ice-covered Waterbodies in the
Northwest Territories and Nunavut
Rationale
In the Northwest Territories and Nunavut, winter activities such as access road construction, exploratory
drilling and camp operations often require large amounts of water. Excessive amounts of water withdrawn
from ice-covered waterbodies can impact fish through oxygen depletion, loss of over-wintering habitat
and/or reductions in littoral habitat. The potential for such negative impacts to over-wintering fish and fish
habitat has made winter water withdrawal a critical issue for Fisheries and Oceans Canada (DFO) in the
Northwest Territories and Nunavut. To mitigate impacts to fish from water withdrawal from ice-covered
waterbodies, and to provide standardized guidance to water users, including volume limits for certain water
source types, DFO has developed this protocol in conjunction with industry and other regulators.
For the purposes of this protocol, a waterbody is defined as any water-filled basin that is potential fish
habitat. A waterbody is defined by the ordinary high water mark of the basin, and excludes connecting
watercourses.
This protocol will not apply to the following:

Any waterbody that is exempted by DFO (e.g. Great Bear Lake, Great Slave Lake, Gordon Lake,
and others as and when determined by DFO), and;

Any waterbody from which less than 100m3 is to be withdrawn over the course of one ice-covered
period.
In order to establish a winter water withdrawal limit for a given waterbody, the following criteria must be
adhered to:
1.

2.

3.

4.

In one ice-covered season, total water withdrawal from a single waterbody is not to exceed 10% of the
available water volume calculated using the appropriate maximum expected ice thickness provided in
Table 1.
In cases where there are multiple users withdrawing water from a single waterbody, the total
combined withdrawal volume is not to exceed 10% of the available water volume calculated using the
appropriate maximum expected ice thickness provided in Table 1. Therefore, consistent and
coordinated water source identification is essential.
Only waterbodies with maximum depths that are ≥1.5m than their corresponding maximum expected
ice thickness should be considered for water withdrawal (Table 1). Waterbodies with less than 1.5m of
free water beneath the maximum ice are considered to be particularly vulnerable to the effects of
water withdrawal.
Any waterbody with a maximum expected ice thickness that is greater than, or equal to, its maximum
depth (as determined from a bathymetric survey) is exempt from the 10% maximum withdrawal limit
(Table 1).

To further mitigate the impacts of water withdrawal, water is to be removed from deep areas of
waterbodies (>2m below the ice surface) wherever feasible, to avoid the removal of oxygenated surface
waters that are critical to over-wintering fish. The littoral zone should be avoided as a water withdrawal
location. Water intakes should also be properly screened with fine mesh of 2.54 mm (1/10”) and have
moderate intake velocities to prevent the entrainment of fish. Please refer to the Freshwater Intake End-ofPipe Fish Screen Guideline (DFO, 1995) which is available upon request, or at the following internet
address: www.dfo-mpo.gc.ca/Library/223669.pdf.
In order to determine the maximum water withdrawal volume from an ice-covered waterbody, and thereby
conform to this protocol, the following information must be provided to DFO for review and concurrence
prior to program commencement.

Water Source Identification
1.
2.

Proposed water sources, access routes, and crossing locations clearly identified on a map, with
geographical coordinates (latitude/longitude and/or UTMs) included.
Any watercourse connectivity (permanently flowing and/or seasonal) between the proposed water
source and any other waterbody or watercourse.
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3.
4.

Aerial photos or satellite imagery of the water sources.
Estimated total water withdrawal requirement for work or activity and estimated total water withdrawal
per water source (in m3).

Bathymetric Survey Results
1.

2.

3.

4.
5.

For all waterbodies: One longitudinal transect, connecting the two farthest shorelines, is to be
conducted regardless of waterbody size. Note: a longitudinal transect may be straight or curved in
order to accommodate the shape of a lake (see Figure 1).
For waterbodies equal to or less than 1 km in length: a minimum of one longitudinal transect and two
perpendicular transects are to be conducted. Perpendicular transects should be evenly spaced on the
longest longitudinal transect, dividing the lake into thirds (Figure 1).
For lakes greater than 1 km in length: a minimum of one longitudinal transect is to be conducted.
Perpendicular transects (minimum of 2) should be evenly spaced on the longest longitudinal transect at
maximum intervals of 500 m.
Additional transects should be run as required to include irregularities in waterbody shape such as
fingers or bays (Figure 1).
All longitudinal and perpendicular transects are to be conducted using an accurate, continuous depth
sounding methodology, such as open water echo sounding or ground penetrating radar (GPR), that
provides a continuous depth recording from one shore to the farthest opposing shore (Figure 1). Any
alternative technology should be reviewed by DFO prior to implementing for bathymetric surveys.

Longitudinal transect
Perpendicular transect
Irregular transect

Figure 1. Minimum transect layout for a lake that is less than 1 km in length, with an irregularity.

Volume Calculations
1.

2.
3.

4.

Document the methods used to calculate surface area. If aerial photos or satellite imagery were used,
provide the date (day/month/year) taken, as surface area may change depending on the time of year.
If maps were used, provide the year that they were surveyed.
Detail the methods used to determine the total volume of free water, incorporating the relevant
bathymetric information.
Calculate the available water volume under the ice using the appropriate maximum expected ice
thickness, i.e. Total Volume lake – Ice Volume max thickness = Available Water Volume (see Table 1 for
maximum ice thickness).
For programs where ice-chipping is used, the total ice volume to be removed from the waterbody
should be converted to total liquid volume and incorporated into the estimate of total water withdrawal
requirement per water source.

Current as of June 21, 2010
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Table 1. Maximum expected ice thickness, and corresponding water depth requirements, for
different regions in the Northwest Territories.

Area

Maximum Expected Ice
Thickness (m)

Minimum Waterbody depth Required for
10% Water Withdrawal (m)

Above the Tree Line

2.0

≥3.5

Below the Tree Line North of Fort Simpson

1.5

≥3.0

Deh Cho –South of
Fort Simpson

1.0

≥2.5

A brief project summary report documenting and confirming total water volume used per water source and
corresponding dates should be submitted to DFO within 60 days of project completion. Information should
be provided in the following format (this information would also be useful as part of the project
description):
Lake ID
Coordinates
Surface area
Total Lake Volume
Under Ice Volume
Max expected ice thickness value used
Calculated 10% Withdrawal volume
Total required water volume extracted
Aerial photographs of waterbody
Bathymetric Map(s) of waterbody

number and/or name
latitude and longitude and/or UTM coordinates
in ha
in m3
in m3 (based on max ice thickness for region)
in m
in m3
in m3
PDF format
PDF format

Any requests deviating from the above must be submitted to DFO and will be addressed on a site-specific
basis.

Beaver and Muskrat
Many species of animals are highly sensitive to water fluctuations. In areas where beaver and muskrat may
occur, the appropriate agencies or organizations should be consulted to determine if harmful effects will
result from your activities, and whether these effects can be successfully mitigated through modifications to
your plans including best management practices.
Please note that adherence to this protocol does not release the proponent of the responsibility for
obtaining any permits, licenses or authorizations that may be required.
For more information contact DFO at (867) 669-4915.

Current as of June 21, 2010

Page 3 of 3

PRAIRIE CREEK MINE AND ACCESS ROAD – WILDLIFE MANAGEMENT AND MONITORING PLAN
FILE: 704-ENG.EARC03145-01 | DECEMBER 2018 | ISSUED FOR USE

BMP 4
Bear Incident Response Guidelines, 2013

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

2013
Bear Incident
Response Guideline

Photo by Dean Cluff/ENR

North Slave Region
Environment & Natural Resources

ENR North Slave Region
Bear Incident Response Guideline
Implementation of these guidelines will allow ENR North Slave Regional office a greater ability
to provide advice and assistance in preventing harm to humans, bear(s) or property. In addition,
it will provide guidance on safely deterring bears that find themselves in areas of development,
tourism camps or cabins with the aim of preventing habituation and unnecessary destruction.
Report any incidents such as sightings, encounters, injuries and/or mortalities to the ENR
Regional Contacts listed below:
Wildlife Emergency (On Call Officer)
North Slave Regional Office
Tlicho Area Office

(867) 873-7181 (24 Hours)
(867) 873-7184 (8:30 am to 5:00 pm)
(867) 392-6511 (8:30 am to 5:00 pm)

The Department’s Safety in Grizzly and Black Bear Country brochure
contains basic precautions and safety tips to keep in mind while you are in
bear country. ENR understands that there may be some variation due to
geographic conditions which may limit the actions you are able to take.
http://www.enr.gov.nt.ca/_live/documents/content/Bear_Safety.pdf

BEAR AWARENESS TRAINING
ENR North Slave Regional office supports the NWT Mine Health and Safety Regulations
(s.15.05), which requires that all field personnel involved in mineral exploration undertake bearsafety training. However, human/wildlife incident prevention is a key component to the training.
Training of personnel in preventing and responding to wildlife incidents can reduce the likelihood
of injury to personnel and wildlife. Therefore, all field personnel working on the project must
receive bear awareness training from a professional trainer.
The training should include:
1.
2.
3.
4.

Recognizing the causes of human/wildlife conflicts;
How to prevent and respond to bear incidents;
Proper storage, transfer and disposal of camp waste; and
Proper use and safe application of deterrents.

Bear Encounter Response Guidelines 2013
ENR North Slave Region
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INCIDENT PREVENTION
Refer to the ENR North Slave Regional Camp Waste and Wildlife Attraction Guideline. This
resource will provide guidance on how to reduce or prevent attraction from bears to your camp,
cabin or work site.
INCIDENT RESPONSE
Small scale exploration and tourism camps should prepare a Bear Response Standard
Operating Procedure (SOP) that can be used in the field. The SOP will allow all members on
site to have knowledge of how to reduce or prevent any loss of life or property if there is a bear
within the vicinity of your camp area or work site. A SOP may include such things as:
a)
b)
c)
d)
e)

Response team
Equipment
Action level
Emergencies
Reporting Requirement

1. SIGHTING - Bear in the general vicinity (>1km)
1. If it is within sight of your camp/cabin and it is safe to do so, use the Bear Incident
Checklist to record information regarding your observations.
2. Report the bear to the ENR North Slave Regional contacts listed above.
3. Continue to monitor, if necessary.
2. ENCOUNTER - Bear In Camp (<1km)
1. If safe to do so; take a quick note of the location, direction of travel and general
behaviour of the bear(s).
2. Sound the bear alarm.
3. Phone the ENR North Slave Regional contacts listed above for guidance on
necessary next steps to ensure human/wildlife safety and protection of property.
4. Stay indoors or in your vehicle. DO NOT APPROACH THE BEAR.
5. Keep all doors and windows closed.
6. If necessary and safe to do so; continue to monitor the behaviour and movement
until either the bear leaves on its own, deterrence is successful or response
personnel arrive.
7. Report status of bear encounter to the ENR North Slave Regional contacts listed
above when safe to do so.
3. Bear Injury
1. Any injuries a bear may have obtained from direct or indirect contact with the camp
or persons must be reported to the appropriate ENR North Slave Regional contact
listed above.
2. Use the Bear Incident Checklist to record observations and any events that may
have lead up to the injury and any other actions taken.
4. Bear Mortality
1. A bear may be destroyed if human life is in danger or destruction of property is
imminent.

Bear Encounter Response Guidelines 2013
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2. Mortalities must be reported to the appropriate ENR North Slave Regional contact
listed above immediately. Under the NWT Wildlife Act, the responsible party is
required to:
a) Skin the bear leaving the claws and head attached.
b) Preserve the hide by freezing and/or salting it and store it in a cool place.
Turn in the hide, the skull, evidence of sex and any other biological samples
requested when filing the report to the nearest ENR North Slave office or to
an ENR Renewable Resource Officer.
If possible, the attached Bear Incident Checklist should be completed prior
to calling ENR. It is critical that as much information as possible be
provided at this point in order for ENR to provide appropriate advice and
guidance.

DENNING BEARS
A. For exploration camps, if a bear is located in, at or near a den site, work in the area must
halt. All employees should safely retreat from the area and report the incident to the Site
Supervisor and/or Wildlife Monitor and the appropriate ENR North Slave Regional
contact listed above for further advice and assistance.
B. For cabin owners, if a bear is located in, at or near a den site, safely retreat from the
area and report the incident to the appropriate ENR North Slave Regional contact listed
above for further advice and assistance.
C. Staff from ENR will be required to assess the den site and may implement measures to
ensure both human safety and that the bear(s) remain undisturbed. This may include the
establishment of a buffer zone of at least 300 meters around the den.
D. Work inside the buffer zone may not be permitted until after den emergence.

Bear Encounter Response Guidelines 2013
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ENR North Slave Region
Bear Incident Checklist


Fill out or check all that apply

1.

Complainant Details:

Office Use Only
File#:
Date reported:
Name:

Name, job title and
affiliation:
Contact information:
Location of
complainant:
(coordinates, lake or
property name)

Other on-site contact
information:
(wildlife monitors/site
supervisors)

2. Bear Incident
Date/Time:

Details
Location:
(coordinates, lake or property
name)

Type of bear
incident:

□

sighting

□

encounter

□

injury

□

mortality

Ear tag/tattoo #

□

Other, explain:

Number of bears:

# of cubs

Type:

□

black

□

grizzly

□

unknown

Sex :

□

male

□

female

□

unknown

Age Class:

□

cub (<1)

□

juvenile

□

adult

□

unknown

Behaviour:

□

fearful

□

not fearful

□

aggressive

□

other

General
Observations

□

moving toward site

Has bear(s) been
involved in a
previous incident:

□

No

□

Yes

Did the bear obtain a
reward

□

No

□

Yes

Any property
damage or loss of life:

□

No

□

Yes

□

moving away from site

□

at site

Other observations:
(i.e. walking, resting, eating,
mortality, injury, den site,
number of cubs, etc.)

If yes, explain:

If yes, explain:

If yes, explain:

Bear Encounter Response Guidelines 2013
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3.

Detection/Deterrent:

Detection system on
site:

□

Alarm

Deterrence on site:

□

Bear boards

□

□

Dog
□

Electric Fence

□

Motion detector

Auditory

□

□

Other:

Projectile

(Yelling/Flares/Alarm/Horn/Bell/
Whistle/Cracker shells)

(Rubber Bullets/Firearms)

□

□

Chased

Other:

(Dog, vehicle)

Was deterrence used:

Was the deterrence
successful:

□

No

□

Yes

□

No

□

Yes

Present status of bear □
with dates:
4. Additional Comments

at large

Explain:

Explain:
□

captured

□

deterred

□

other

Bear Encounter Response Guidelines 2013
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Deterrents…
• Include 12 gauge cracker shells, air horns, flares
and chemical repellents such as pepper spray.
• Are not completely effective against every bear in
every situation.
• Should not make you less careful to avoid bear
conflicts.
• Are potentially dangerous so use with extreme
caution.
• If you are using a chemical repellent, try to stay
upwind of the bear before using.

If a Bear Charges…

• Many charges are bluffs. The bear will often veer
to the side at the last minute.
• Use a chemical repellent only at close range.
• If you have a firearm and contact appears
unavoidable, shoot to kill.
• If you play dead during a bear attack, lie on your
side, curl into a ball with your legs tight to your
chest and hands clasped behind your neck.

If you must shoot a bear in self-defence, report the
kill to a Renewable Resource Officer as soon as
possible and provide an explanation of the incident,
the date and location of the incident, and any other
information requested by an Officer. You may not
keep any part of a bear killed in self-defence.

For more information, contact the
Environment and Natural Resources
regional office nearest you:
Fort Simpson........................................867-695-7450
Fort Smith..............................................867-872-6400
Inuvik......................................................867-678-6650
Norman Wells......................................867-587-3506

Yellowknife........................................... 867-767-9238
ext. 53461
Sahtú Wildlife Emergencies..........867-587-2422

Dehcho Wildlife Emergencies
(May – Sept).........................................867-695-7433
Fort Smith Wildlife Emergencies
(May – Sept).........................................867-872-0400
Hay River Wildlife Emergencies
(May – Sept).........................................867-875-7640
Inuvik Wildlife Emergencies
(May – Oct)...........................................867-678-0289
North Slave
Wildlife Emergencies.......................867-873-7181
Wildlife Collisions/
Report a Poacher................................866-762-2437

www.enr.gov.nt.ca

May 2017

Safety
Grizzly

in

and

Black Bear

Country

Welcome to Bear Country
Grizzly and black bears can be found throughout the Northwest Territories. They are an important part of the
northern ecosystem. Northerners are committed to maintaining healthy populations of all wildlife, including
grizzly and black bears. Treat bears with respect. Remember, you are in a bear’s territory.

What’s

Difference

Grizzly Bear

the

Black Bear

Between…?

1. Long, light claws
2. Dished face profile

3. Short, rounded ears
4. Shoulder hump

1. Short, dark claws
2. Straight face profile

4
Front claw
2 - 4” long

3

4

2

2

Front track

3

Front claw
1.5” long

3. Taller ears
4. No shoulder hump

1

While You are Travelling…
•
•
•
•
•
•

Always be alert.
Travel in groups.
Travel only during daylight.
Avoid carrying strong smelling foods.
Make noise where visibility is limited.
Avoid bear feeding areas such as flood plains,
berry patches and areas rich in horsetails and
other grasses.
• Avoid bear travel areas, including shorelines,
trails or near berry patches.
• Watch for fresh bear droppings and tracks.
• Carry bear deterrents.

If You are Camping…

• Avoid camping in areas frequented by bears.
• Always sleep inside a shelter (tent, cabin, etc.).
• Don’t keep food in tents or areas of your camp other
than the cook tent or kitchen/cooking area.
• Keep a clean camp. Wash all dishes and utensils
after every meal.

Front track

1

• Avoid cooking greasy foods.
• Burn all garbage every day or take it to a
bearproof disposal site. Burying garbage does
not eliminate odours.
• If you are going to leave your campsite:
- Bearproof your camp. Store food and other
attractants (dish detergent, toothpaste, dog
food, etc.) in an inaccessible place.
- Let someone know where you are going.
- Take a partner and bear deterrents with you.

If You Are Fishing...

• Be cautious near streams or lakes. Bears frequent
these areas.
• Clean fish and dispose of guts away from camp.
• Keep and take home fish you catch on your last
day only, to minimize bacterial growth in fish, and
fish smells in camp.
• Don’t wear clothes to bed that smell like fish.

If You are Hunting...
• Avoid hunting late in the day and returning to
your camp in the dark.
• Stay alert when dressing game or handling meat
and make sure you are away from your camp.
• Avoid shooting more than your party can pack
out in a single load.
• If you must leave meat in the field, protect it
from disturbance by other animals or the natural
environment. Clearly mark the cache as yours
before leaving it. Make sure you have a clear
approach route when returning, and retrieve
the meat as soon as possible to prevent wastage.
Mark the meat to identify the harvester.
• Don’t keep bloodied clothes in your tent.

If You Encounter a Bear...
• Remember the 3 S’s... Stop, Stand still, Stay
calm.
• Make sure others know a bear is in the
vicinity.
• Do not run.
• Leave the bear an open avenue of escape.

...at a DISTANCE

• Alert the bear to your presence by speaking
in low tones and slowly waving your arms.
• Quietly walk backwards the way you came
or make a wide detour.
• Keep an eye on the bear.
• Stay downwind.
• Consider using warning shots, noisemakers.

...that is NEARBY

• Do not shout or make sudden movements.
• Avoid direct eye contact.
• Back away slowly.
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Guidelines for Industrial
Activity in Bear Country
For the mineral exploration, placer mining and oil & gas industries

MPERG Report 2008-2

© 2008 Mining and Petroleum
Environmental Research Group
(MPERG)
MPERG is a co-operative working
group formed to promote research
into mining, oil and gas and
environmental issues in Yukon.
Members represent the federal and
Yukon governments, Yukon First
Nations, mining companies and nongovernmental organizations.
Thank you to EDI Environmental
Dynamics Inc., plus all the
individuals from the mineral
exploration, tourism, and mining

industries, regulatory agencies,
and Environment Yukon for
collaborating in the development
of these guidelines.
For additional copies,
contact MPERG at:
Box 2703
Whitehorse, Yukon Y1A 2C6
Located at 2099 – 2nd Avenue
Phone: (867) 456-3808
Fax: (867) 393-6232
mperg@gov.yk.ca

Photo credits:
Cover(Bear) – Gerry Perrier; all others Yukon government unless otherwise noted.
SIBCS = Safety in Bear Country Society
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A Clear Need for
Guidelines
Mineral and oil & gas exploration
and development, as well as
placer mining, have increased
in Yukon in the past few years.
Wilderness tourism and outfitted
hunts are popular too. Increased
activity in the backcountry can
affect bear behaviour as well as
increase the likelihood of negative
bear-human encounters.
The Mining and Petroleum
Environmental Research Group
(MPERG) saw the need to
develop guidelines to minimize
the impacts of increased human
activity on bears and bear habitat.
These guidelines provide best
practices for minimizing the
disturbance to bears and bear
habitat and for preventing and
handling bear encounters.
Information on bear biology,
foods and behaviour is also

provided to aid understanding
and guide decisions about
camp set-up and field activities.
Additional resources are listed at
the back of this booklet.
These guidelines are intended for:
•• Hard rock and placer miners
•• Mineral exploration companies
•• Oil & gas exploration and
development companies
•• Hunting outfitters
•• Wilderness tourism companies
and others using backcountry
camps
In the workplace, employers and
supervisors are required to take
all reasonable precautions to
prevent injuries to workers.
Remember that bears are not
the only factor in planning for a
safe and successful season. Land
use, water, public health and
other permits may be required
depending on the size and
location of the camp.
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Industrial Activity and Bears
Bears have an intrinsic value
and are important to the proper
functioning of ecosystems.
Mineral exploration, oil and gas
development and placer mining
are important to the Yukon
economy. It is possible to have a
successful camp operation that
can safely share the landscape
with bears.
Bears are important
Visitors and Yukoners alike
consider bear viewing a special
experience. In fact, viewing
wildlife is the most common
answer when visitors are asked
what they want from their Yukon
trip. Guided bear viewing and
hunting trips generate economic
benefits for nearby communities.
Bears, particularly grizzlies, are
extremely vulnerable to extinction
as the population cannot recover
quickly if too many animals are
killed. Female bears reproduce
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at a late age, produce few young
over their lifetimes and cubs have
low survival rates. Removing
bears – or driving them out of
prime breeding, feeding and
denning habitat – affects bear
populations and the health of
ecosystems in the long-term.
Conflict is preventable
Industrial activity can affect bear
populations in several ways:
 alienation from important
habitats,
 increased energy expenditure,
 injury or death.
By ensuring that your camp is
properly located, designed, and
maintained, and your activities
take bear habitat and bear
behaviour into account, you
can reduce the likelihood of
your camp or crew harming – or
being harmed by – the bears
in the vicinity.

Preventing Human-Bear Encounters
Overall 30–40 black bears and
10–15 grizzly bears are reported
killed each year due to conflicts
with humans in Yukon.
The simplest and best way
to prevent human-bear
encounters is not to attract
bears in the first place.
The responsible handling of food
and garbage is key to eliminating
bear problems. Approximately
70% of all reported human-bear
conflicts are due to garbage
odour attraction.
Bears in pursuit of improperly
stored food and garbage can
seriously damage property and
may affect camp operations.
Habituating bears to human food
or garbage (“spoiling”) can lead to
human-bear conflicts, and injury
or death of bears, crew members
or future users of the area.
Avoid bear habitat when
possible.
Do not locate camps or work in
areas that may be frequented
by bears. While home ranges
for black and especially grizzly
bears are large, riparian habitat
(streams, riverbanks and
lakeshores) and subalpine areas
are especially important as feeding
and travel corridors.
Figures on the number of
operational days lost and expenses
incurred in dealing with habituated

bears and property destruction
are not officially collected, but
anecdotally are significant. Take
the necessary precautions to limit
your impact on bears – and theirs
on you – anywhere within your
operating area.
Provide information, training
and equipment to protect
employees.
In bear country, this means
providing bear awareness training
and bear spray, in addition to
developing safe work procedures
such as those described in this
booklet. Other procedures may
be implemented where hazard
assessments warrant and as far as
reasonably practicable.
All camp and field personnel
should be familiar with
preventative measures and dealing
with close range bear-human
encounters. These are outlined in
the videos Staying Safe in Bear
Country and Working in Bear
Country, and in the booklet How
you can stay safe in bear country.
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Encountering Each
Other
Bears can respond in a number of
ways to the presence of humans:
 Intolerant bears avoid humans
and can be easily displaced from
important habitat they need for
survival and reproduction.
 Tolerant bears accept varying
degrees of human presence and
are less easily displaced. They
may be attracted to the presence
of food and/or garbage, and are
more likely to become in conflict
with humans.

Best Practices
Camp Location
Consult with the district
Conservation Officer about
possible camp locations before
establishing camp.
 Establish camps at least 30 m
from the high water mark (avoid
riparian areas).
 Do not set up camps near
dumps or near camps/sites with
previous bear problems because
bears are known to return to
sites on an annual basis.
 Avoid habitats rich in bear foods
(horsetails, berry patches), and
salmon spawning areas. See
pages 16–17.
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When to call for help
If a bear repeatedly visits your
camp, or exhibits curious or
aggressive behaviour towards
your crew members, contact the
district Conservation Officer (CO)
immediately. (See page 20 for
contact numbers.)
Decisions regarding the
appropriate action should
be left up to the CO. Options
include deterrence, removal of
attractants, and/or relocation
or destruction of the bear,
depending on the circumstances.

 Avoid areas with recent bear sign
(scat, tracks, rub trees, diggings,
game trails, feeding activity).
 Avoid noisy areas near
rushing water. Bears can’t
hear you coming.
 Restrict all activities, including
camp location, to at least 1 km
from a suspected or confirmed
bear den site. Bears tend to
cluster denning activity in certain
areas year after year and reuse
denning sites approximately 25%
of the time.

w a t e r c o u r s e

Example of Well-Designed Camp
High
water
mark

prevailing wind
direction
m
50

Latrine

Sleeping
quarters

50 m

30 m

Kitchen

Sleeping
quarters
Sleeping
quarters

200 m

Garbage
disposal or
incinerator

Electric fence

Camp Design
Proper camp design is important
because location and fencing
aren’t always fail-proof:
 Give adequate space for the camp
within the electric fence.
 Arrange tents or trailers in a line
rather than a circle. They should
be well spaced, but not scattered.
 Install windows at entrances
and exits of tents and trailers to
increase visibility to the exterior.
 Clear brush from trails leading
to and from buildings and tents
to improve visibility and ensure
line of sight.

 Locate the cook tent, food storage
area and latrine in open spots,
well away (~50 m or more) from
sleeping quarters.
 Locate the cook tent down-wind
(use the prevailing wind) from
sleeping quarters if possible.
 Keep the garbage disposal area
and burning vessel visible from a
distance, downwind from camp
and ~200 m from sleeping areas.
 Ensure all activity areas are well lit
if possible.
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Daniele Rechstein

Fencing

Food storage and cooking

Electric fencing around all camp
facilities is an effective method
for keeping bears out of camps
and is strongly recommended.
A solar panel/battery storage
system or generator is needed
to power the fence. Recent
improvements include:

It is unlawful under the Yukon
Wildlife Act to encourage any
wildlife to become a nuisance by
leaving food or garbage in an area
where wildlife can access it or be
attracted by it.

 Low cost – $500 - $5000
depending on number of
openings, corners, gates and
overall length.
 Easy to install – light-weight,
durable materials, relatively short
set up time depending on size of
camp (few hours to a few days).
The type of camp influences the
type of fence:
 Portable electric fence – Ideal for
short term camps. Uses medium
gauge wire with 7/8” fiberglass
posts, 6 wires.
 High tensile electric fence –
Ideal for longer-term or
permanent camps. Uses
12-gauge wire, 2½” hollow
fiberglass posts, 8 wires.
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Food storage methods vary
depending on the amount
of food involved:
 Large amount of food – use
metal food storage lockers
with latches, locking fridges or
freezers, bear-proof garbage
containers, bear-proof shed, steel
shipping containers, and/or steel
drums with locking lids.
 Small amount of food – use bear
resistant canisters, hang food
3 m above ground and 1.5 m
from vertical support.
 Lunches for field crews – pack
food and drinks in airtight
containers and ensure all
garbage is packed back.
In all camps:
 Cook with adequate ventilation,
and ensure kitchen areas are
kept clean.

 Re-use or completely burn all
grease and oils in a burning
vessel or incinerator.
 Strain food particles from
dishwater and dispose of with
the garbage.
 Do not allow food or cooking in
sleeping tents.
 Ensure crew members never
feed bears or other wildlife.
Often the presence of a bear
or other scavengers (ravens,
foxes, coyotes, marten, etc.) will
attract other bears.

Waste disposal
Your permits will set out burning,
incineration and garbage
disposal requirements for your
size of camp:
 Use of a Yukon Burn Barrel
(a 45-gallon barrel with a
suspended basket, lid, venting
hole, and spark-arresting
chimney) is sufficient for
smaller camps.
 Use of a commercially-designed
forced air, fuel-fired incinerator is
required for larger operations.

Yukon Burn Barrel
Rain Cap with
Spark Arrester

1/4” steel plate lid
hinged to elbow
bracket

Heavy duty diamond
mesh disk suspended 12” from bottom
by ‘S’ hooks

Notches cut for
‘S’ hooks

6”x8” vent

3 sections of
6” stove pipe

6” elbow welded
to plate for attaching to barrel
Top of barrel
removed & hole
cut for chimney

45 gallon
barrel
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 Do not bury food waste. This is
ineffective as bears have a keen
sense of smell and are known to
dig pits up to 2 m deep to gain
access to garbage.
 Do not burn food waste in open
pits or drums as it produces
hazardous emissions that may
be harmful to people and the
environment, and does not
eliminate bear attractants.
 Use a burning vessel or
incinerator to generate the high
temperatures needed to reduce
smoke emissions, contaminants
and bear attractants.
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 Incinerate all combustible and
odorous kitchen waste after
every meal. Do not temporarily
store garbage outside.
 Remove incinerated residue
from site using supply backhauls
if possible.
Fuel Storage
 Store motor oil, diesel, gas and
anti-freeze in airtight containers
in a location that is inaccessible
to bears such as a well-made
shed, or steel locking container.
Bears are often attracted to these
types of synthetic materials.

Camp Maintenance

Camp Shutdown

 Assign a full-time staff member
to garbage management if your
camp has more than three
people in it. Their tasks should
include incinerating, maintaining
the incinerator, scheduling
garbage pick-up, and maintaining
a clean camp.

Seasonal shutdown – the focus
is on minimizing animal interest
in the camp site:

 Ensure that an inventory of
spare parts for your burning
vessel or incinerator is on hand
so that equipment failure does
not result in an accumulation
of food waste.
 Practice regular maintenance
and testing of your electric fence
including removal of vegetation
or other materials that might
touch the wires and ground the
fence’s electrical charge.
 Treat latrine facilities with lime
and cover with earth on a
regular basis.
 Report all dead animals
within close proximity to
operating areas and remove or
incinerate all carcasses within
1 km of camp.

 Remove all wildlife attractants.
 If practical, back haul any
solid waste to nearest
maintained dump.
 Remove or safely store on-site
any materials that may result
in injury to wildlife (wire, steel,
glass, plastic).
 Back haul or bury noncombustible garbage on-site with
1 metre of overburden.
Final camp abandonment – the
focus is on returning the site to its
natural state, without any special
attraction for bears:
 Remove all buildings, machines,
materials, fuel drums, used
hydro-carbons, unburied solid
waste, and metal from site.
 Rip/loosen compacted soils to
allow for natural revegetation.
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Deterrence at Camp
Several options are available to
deter a bear from entering or
investigating a camp:
Noise deterrents include air
horns, bear bangers, cracker
shells, or firearm warning shots.
Bear bangers should be aimed to
discharge between you and the
bear for the greatest chance that
the bear runs away. There is a fire
risk when using bear bangers.

Non-lethal firearm projectiles
such as bean bags and rubber
bullets may also be used with a
12-gauge shotgun. Crews should
be trained and practiced in the
proper use of noise and nonlethal deterrents and they should
be accessible at all times.
Well-trained bear dogs
are useful for detecting and
deterring bears.
A helicopter may be used in
limited circumstances to protect
life and property. Improper use
of helicopters to haze wildlife
may be perceived as harassment
under the Wildlife Act. Contact a
Conservation Officer before using
a helicopter to haze a bear away
from camp.
If the bear is an immediate threat
to life and all practical means
of averting the threat have
failed, killing the animal may be
necessary. Shooting a bear is the
last resort and should only be
for the immediate protection
of life and property. Ensure
that at least one crew member
has current firearms safety
training including proficient use
of firearms.
If a bear is killed in defense of
life or property, you are legally
required to report the incident to
a Conservation Officer as soon as
possible. The entire carcass must
be left intact. (Do not remove
any parts of the bear – claws, gall
bladder etc.). The CO will provide
further instructions.
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Deterrence Up Close
Crews must receive bearawareness training, including
information on bear behaviour,
how to avoid bear encounters in
the field and how to respond to
bears in the case of an encounter.

As a last resort, a firearm can be
used to protect yourself in the
event of a bear attack. Be aware,
however, that few people have
the skills required to deliver lethal
shots to an attacking bear with

a firearm in the extremely short
time available. Remember, if a
bear is killed in self-defense, you
are legally required to report the
incident to a Conservation Officer
as soon as possible.

SIBCS

Carry bear spray. It is an effective
method for fending off aggressive,
charging and attacking bears if
used properly and under the right
conditions. (Weather conditions
such as wind, rain and cold may
influence the effectiveness of the
bear spray.) It should be easy to
get at, not tucked away in a pack.
Provide training to staff on the
proper use, transport and storage
of bear spray. Use full cannisters
only, before their expiry date.

SIBCS

Ensure field staff have adequate
and regular communications
procedures in place to stay in
touch with each other when in
the field. They must be able to call
for assistance in the event of an
emergency.
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Understanding Bears
Grizzly Bears
Grizzly bears are found
throughout Yukon, from the B.C.
border to the Arctic coast. There
are approximately 6,000 – 7,000
grizzly bears, representing 30% of
Canada’s grizzly bear population.
Grizzly bears have a very low rate
of reproduction. Compared
to other species, females
breed later in life (7-9 years),
less often and cub survival
is lower. As a result, the
grizzly bear population
is extremely vulnerable
to extirpation (regional
extinction) because they
are not able to recover
from overharvesting
or excessive removal
of adults from the breeding
population.
Grizzly bears are especially
sensitive to the availability of
food. Females have to accumulate
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enough fat over the summer so
that the eggs fertilized in the
spring will implant and she will
reproduce the next spring.
Grizzly bears require large
undisturbed areas for feeding,
denning, thermal cover, security
cover, breeding and traveling.
The presence of humans and/
or human activity can affect how
bears use these areas.
Male grizzly bears are the first
to emerge from their dens.
They head to valley bottoms
where spring snow melt
starts the growth of
new vegetation.
Females emerge
from their den
later and remain
at higher elevations where
the over-wintered cranberries,
crowberries, alpine sweet-vetch
and winter-killed ungulates are
important spring food sources
for them.

Periods of Activity

In the summer, riparian areas
(streams, riverbanks and
lakeshores) provide rich new
growth in the form of horsetails
and other vegetation. In the
fall, alpine and subalpine
regions provide a diet of
grasses, horsetails, berries and
ground squirrels required for
the accumulation of weight
before denning.

A bear’s activity level and
the likelihood of a bearhuman encounter vary
depending on many factors.
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Spawning salmon along
some Yukon rivers are also an
important food source for grizzly
bears in the fall. Meat protein
sources also include insects
(e.g. ants, moths, and wasps),
rodents, caribou and moose
calves, and carrion. Riparian
areas are especially important to
grizzly bears as travel corridors
and bedding areas to escape the
summer heat.

J AN U ARY

Cub
sb
orn

J U LY

e
Bre

During the early and midsummer before berries
ripen, and during berrypoor years, bears are more
likely to pursue human
sources of food and odors.
Even while denning
in winter, bears may
periodically leave their dens
as a result of disturbance,
variations in temperature,
deterioration of den
conditions, and in search
of food.
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Black Bears
Black bears are distributed
from the B.C. border to the
northern tree line near Old Crow,
concentrated along forested river
valleys. There are approximately
10,000 black bears in Yukon.
Black bears in the north have
a low rate of reproduction
because females start
breeding later in life (5–8
years) and few cubs survive.
For example, a 20 year-old
sow may only have 2–4
litters over her lifetime,
with many failing to
survive to adulthood.
Black bears may
den for up to seven
months, limiting the amount
of time available to acquire
sufficient food for growth and
reproduction. Human activity may
alter black bears’ use of important
habitats required for food, water,
denning and cover.
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After emerging from the den,
black bears favour grassy south
facing slopes and hillsides where
they eat overwintered berries and
grasses. Along rivers they feed
on horsetails and fresh willow
catkins. Newborn moose and
caribou calves are an important
food source in the spring in both
the subalpine and valley bottoms.
In the early summer, black
bears frequent openings in
white spruce forests to feed
on horsetails and other
vegetation. Later they
turn to ripe soapberries
in aspen and
cottonwood
stands. As the
nutritional
value of horsetails and grasses
declines, black bears may eat
fish, cottonwood catkins or
become tempted by improperly
stored garbage while waiting
for berries to ripen.

Bruce Bennett

Catkins

Polar Bears
Polar bears inhabit the northern
coastal regions of Yukon, mainly
associated with multi-year pack
ice and the availability of seals.
Polar bears have been seen as
far inland as 150 km, however.

In the fall, black bears feed on
blueberries in black spruce
forests and may move to higher
elevations to take advantage of
other berry crops. Forest litter is
consumed incidentally when they
are searching for other foods.

Stefan Gottermann

Meat protein sources for black
bears may include ants, wasps,
rodents, ungulate calves, salmon,
and carrion. Black bears are
also known to use riparian
areas of salmon spawning
streams, although their use of
riparian and subalpine areas
may be influenced by the
presence of grizzly bears.

Yukon’s polar bears are part
of the Southern Beaufort Sea
population (approximately
1,500 individuals) that range
along the coast from Alaska to
the Baillie Islands, NWT.
Due to major differences in
size, diet, habitat associations,
behaviour, denning
requirements and travelling
patterns, workers and camp
operators need to take
additional precautions in areas
frequented by polar bears. See
the resources listed on page 18.
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Avoid Areas of Common Bear Foods

BRUCE BENNETT

Brian Bell

BRUCE BENNETT

Alpine sweetvetch

BRUCE BENNETT

Plants/Flowers*

Roots

Horsetail

Locoweed

Bearflower

(Equisetum arvense)

(Oxytropis spp.)

(Boykinia richardsonii)

(Hedysarum alpinum)

Crowberry or
mossberry
(Empetrum nigrum)
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Bog Blueberries

Soapberry

(Vaccinium uliginosum) (Shepherdia
canadensis)

RAMONA MARAJ

RAMONA MARAJ

BRUCE BENNETT

RAMONA MARAJ

Berries

Bearberry
(Arctostaphylos uvi-ursi)

Black Bear Diet

(MacHutchon, 1989)
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Grizzly Bear Diet

Fall

(MacHutchon and Wellwood, 2003)
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Volume of diet items in scat (%)
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10
0

Roots

Spring

Plants/Flowers*

Summer

Berries

Fall

Meat

Forest Litter

* Black bears eat mostly horsetail. Grizzlies eat horsetail, grasses, and bearflower
and locoweed flowers.
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Resources

Mention in this document of commercial goods or services does not constitute an endorsement
by the Government of Yukon.

Websites
Bear Biology
www.environmentyukon.gov.yk.ca/wildlifebiodiversity/mammals/blackbear.php
www.environmentyukon.gov.yk.ca/wildlifebiodiversity/mammals/grizzly.php
www.bearsmart.com/bearFacts
fwp.mt.gov/bearid/default.html
www.hww.ca/hww2.asp?id=90
www.hww.ca/hww2.asp?id=83

Bear Safety
www.environmentyukon.gov.yk.ca/camping/bearsafety.php
www.centerforwildlifeinformation.org/BeBearAware/BearSpray/bearspray.html
www.bearsmart.com
www.bearaware.bc.ca
www.igbconline.org/html/safety.html
www.canadianrockies.net/Grizzly/gbsafety.html
www.dec.state.ak.us/eh/fss/public/bearbroch.pdf

Bear Safe Containers
www.wildlife.alaska.gov/index.cfm?adfg=bears.containers
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Electric Fencing
www.bearsmart.com/bearSmartCommunities/ProtectingLivestock&Crops/
ElectricFencing.html
www.margosupplies.com/canadian1/fencing.htm
www.electrobearguard.com/Product.html
www.waterstrider.com/bear-repellent-portable-electric-fence.htm

Incinerators and Burning Vessels
www.wildlife.alaska.gov/index.cfm?adfg=bears.incinerators
www.westlandincinerator.com/html/Home-page.html
www.wellcoenergy.com/products/drilling2.asp
www.ketek.ca
www.inproheat.com/solid_waste.htm

Firearms
www.cfc-cafc.gc.ca/factsheets/safety_training_e.asp
www.environmentyukon.gov.yk.ca/huntingtrapping/huntingregulations.php

Polar Bears
www.hww.ca/hww2p.asp?id=99&cid=0
www.nunavutparks.com/visitor-information/polar-bear-saftey.html
www.macecanada.com/downloads/polar_bear.pdf

Brochures
Environment Yukon
•• How you can stay safe in bear country
•• Bear Viewing Along Yukon Highways
•• How to Keep Bears Out of Your Yard
•• Be Bear Aware

Videos
•• Staying Safe in Bear Country
•• Working in Bear Country
•• Polar Bears: A Guide to Safety
To order call: 1-888-440-4640 or
on-line at www.distributionaccess.
com/new/index.cfm.

•• Into the Yukon Wilderness
Parks Canada
•• You are in Bear Country
•• Keep the Wild in Wildlife
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Contact Information
Environment Yukon
Box 2703, Whitehorse, Yukon Y1A 2C6
Located at 10 Burns Road
Phone: (867) 667-5652
Toll free (in Yukon): 1-800-661-0408, ext. 5652
Fax: (867) 393-6213
Email: environmentyukon@gov.yk.ca
Conservation Officer Services Branch
Phone: (867) 667-8005
Toll free (in Yukon): 1-800-661-0408 ext. 8005
Fax: (867) 393-6206
Email: environmentyukon@gov.yk.ca
District Conservation Officers
Whitehorse: 667-5221

Haines Junction: 634-2247

Watson Lake: 536-7363

Old Crow: 966-3040

Mayo: 996-2202

Faro: 994-2862

Ross River: 969-2202
Teslin: 390-2685
Dawson: 993-5492
Turn in Poachers / Polluters
1-800-661-0525
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Black Bear
1
4

2
Back

Front

3
1. Highest point of back is over hind legs.
2. In profile, muzzle is straight and long.
3. Front claws are dark coloured, relatively short and well curved.
4. Tracks often do not include claw imprints. Toes imprint with space between.

Grizzly Bear
1
2

4

Back

Front

3
1. Highest point of back is over the shoulders.
2. In profile, brow gives face a dished or concave look.
3. Front claws are light coloured, 10 cm long or longer and slightly curved.
4. Tracks usually include claw imprints. Toes imprint very close to touching.
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To prevent or reduce attracting wildlife and to discourage wildlife habituation ENR North Slave
Regional Office (NSR) strongly encourages that the recommendations listed below be
implemented to ensure human safety and to protect our natural environment, including wildlife
at a camp or cabin.This guideline is intended for small scale campsites an recreational cabins
including:



Exploration camps
Tourism outfitters & commercial companies

 Residential & recreational cabin owners
Camp Design
To prevent wildlife from accessing a camp/cabin and discourage habituation, a camp/cabin
should be situated away from known or possible bear activity (previous camp/cabin, berry
patches, dens, etc.) and designed in a manner that eliminates or reduces the potential for
human and wildlife interaction.










Clear brush to increase visibility and eliminate blind spots.
Kitchen, latrine, food/waste storage, incinerator, composting site and garden should be
at least 50 meters from sleeping area.
Temporary cooking areas (kitchen, fire pits, BBQs) should be located down-wind from
the sleeping area.
All structures should be well spaced and the sleep tents or trailers arranged in a line
rather than circular with doors facing the kitchen.
There should be no food or cooking in the sleeping area.
Properly install and maintain an electric fence around the camp or at minimum around
incinerator, composting site and garden.
Skirting around infrastructure that extends approx. 1m+ underground to prevent wildlife
tunnelling.
Whenever possible, keep doors and windows closed, cover openings/crawl spaces,
seal cracks, screen chimney caps and place spikes or tacky gel to prevent nesting.

Food Storage
Amount of food at each camp/cabin will vary but food should be stored in a manner that
will eliminate any food rewards if wildlife was to gain access to the camp/cabin.




Store all food in the kitchen or in a central location that is at least 50 meters
away from the sleeping area.
Cooking and eating area(s) should be thoroughly cleaned
after every meal.
If the camp is to become vacant for more than a week, food
should be stored in sealed animal proof container.
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Domestic Waste
Inadequate storage, lack of onsite treatment and/or improper disposal of domestic waste (food
& food contaminated waste) are the most common activities that contribute to the release of
odours which may result in human/wildlife conflicts.








Purchase bulk products to reduce amount of domestic waste produced.
Implement a camp waste segregation system (recyclables, combustible, noncombustible and hazardous wastes) appropriate to the volume of waste produced.
Domestic waste should not be stored in plywood boxes or in sheds as odours tend to
permeate the wood and linger. Waste should be stored in a central area in a sealed
animal proof container until final disposal.
The sealed animal proof containers should be cleaned daily with bleach.
Non-combustibles such as metal, glass and plastic should be cleaned with bleach and
stored in a manner not to attract wildlife until transported back to an approved facility.
Burying domestic waste is ineffective; the preferred method of disposal is backhauling
domestic waste to an approved facility such as an approved landfill or bottle depot in a
timely manner.

Burning/Incineration
An alternative method of camp waste disposal but it should be considered when no other
options are available. There are additional hazards associated with this method that may still
result in wildlife attraction, forest fires and air contamination.



Designate a person or trained staff member to be responsible for the daily duties
involved with burning/incineration.
Burning in a “modified burn barrel” is recommended as an alternative only to open
burning for timely disposal for cabin/camp waste.
o
o
o







To ensure a high temperature and complete burn, NSR suggests that there be approx.1/3
wet with 2/3 dry waste per bag;
Burn a maximum of two bags per day; and
Install a fine screen on the chimney for reducing sparks.

Larger scale exploration camps require a commercially-designed forced air,
fuel-fired incinerator capable of meeting the Canada-Wide Standards (CWS) for
Dioxins and Furans. (CCME 2001), CWS for Mercury Emissions (CCME 2000)
and the NWT Ambient Air Quality Guidelines.
Camp waste suitable for open burning is untreated wood, paper and
cardboard. A permit to burn will be required if burning during the closed
season (May 1 - Sept 30).
Residual waste such as ash needs to be collected, stored
in a sealed animal proof container and transported back
to an approved facility site for disposal.

2

Grey Water (dishes, showers, laundry, etc.)
 Bleach should be added to dish water and/or a grease trap installed.
 Disposed of in a natural depression/sump/pit a minimum of 30 meters from the high
water mark.
 Disposal site should be covered and treated with lime or crystal lye daily.
Black Water (Sewage)
 Honey bags are stored in a manner that is inaccessible to wildlife and transferred to an
approved facility for disposal in a timely fashion.
 Ensure that pits have sufficient depth and treated with lime or crystal lye daily.
Animal/Fish Parts
 Clean away from camp and dispose of entrails a minimum of 3km away from camp area
and on an island, if possible.
 In the NWT, fish entrails can be disposed of in water as an alternative to moving them
away from the camp area.
 Any surface used for cutting or cleaning should be cleaned immediately with bleach.
 Do not leave smoking/drying fish or meat unattended.
Other Attractants
o Both the cooking (kitchen, fire pits, BBQs) and eating area(s) should be
thoroughly cleaned after every meal.
o Do not leave bloody hunting clothes or items that smell like fish near the sleeping
area.
o Pet food should be stored indoors in a sealed animal proof container and pets fed
indoors, if possible.
o Any oils, gas or grease should be stored in a manner that is inaccessible to
wildlife.
Reporting Wildlife Incidences (sightings, encounters, injuries, mortalities)
o Incidences should be reported at your earliest opportunity.
o Timely reporting allows ENR to provide advice and assistance in deterring nuisance
wildlife before they become habituated and must be destroyed.
o Any defence of life and property kills must be reported immediately.
If you have additional questions, a report to file, or an emergency, please contact:
 24hr Wildlife Emergency number at (867) 873-7181
 North Slave Regional ENR Office at (867) 873-7184 (8:30am – 5:00pm)



ENR Tlicho Area Office in Behchoko at (867) 392-6511 (8:30am – 5:00pm)

3

4

5

6

2 – 4” long, light claws

1 ½” short, dark claws

Small round ears
Dished face

No shoulder hump

Straight face

Shoulder hump

Tall ears
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• Do not fly below 1,000 feet.

If aerial survey or exploration work is planned at
any time, but especially during outfitting or calving
seasons, please contact the regional
ENR office for information before flying.

• Obey Transport Canada regulations.

Mackenzie Mountains and Mackenzie Valley

• Find out where outfitter camps
are located and avoid them during hunting
season.

Sahtu Region........................................(867) 587-3500
Dehcho Region.....................................(867) 695-7433
South Slave Region...............................(867) 872-6400

• Avoid barren-ground caribou calving grounds
during calving season.

Tundra

PLEASE:

• Do not take-off or land in a calving area
during calving season.

Inuvik Region........................................(867) 678-6650
North Slave Region..............................(867) 767-9238
South Slave Region...............................(867) 872-6400

• Do not chase or harass wildlife by flying too
close.

Visit the Department of Environment and Natural
Resources website at www.enr.gov.nt.ca

• Respect our wildlife – keep to a safe altitude.

Remember, flying close enough
to an animal so that it runs
away is too close!
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Wildlife are Protected Under NWT Law

Section 52 of the NWT Wildlife Act protects wildlife
by making it illegal to disturb or harass game and can
result in a penalty of up to $100,000 and/or one year
in jail. Flying close enough to an animal so that it runs
away is too close!
Please keep your aircraft at a safe elevation
so animals are not disturbed.

In the Mackenzie Mountains

A variety of wildlife, quality guides and outfitters,
spectacular scenery and solitude that only a
location away from human habitation can offer…
The Northwest Territories (NWT) is a popular
destination for big game hunters and eco-tourists
alike. But the experience can easily be ruined by
low-flying aircraft that disturb wildlife.
Increased exploration and development
throughout the NWT means increased air traffic.
Increased interest in wildlife viewing and tourism
also means increased air traffic. If you are a fixed
wing or rotary pilot, please respect our wildlife
and keep to an elevation that does not disturb
them.

On the Tundra

During calving season
Caribou are a valuable resource to the people of the
NWT. From the end of May to the end of June, female
barren-ground caribou come together at herd-specific
locations on the tundra to give birth to their calves.
Low flyovers, take-offs and landings in these areas are
especially harmful as they can stress the females, which
can cause separation from calves and increased calf
mortality.

Big game hunters pay sizable fees for the chance
to take home a trophy animal from the Mackenzie
Mountains. Much of the hunting in this area is done
on foot or on horseback and it is a time consuming
process. Sound is amplified by the mountains and low
flyovers can frighten an animal into flight, causing
hours, or even days, of stalking to be wasted.

Avoid barren-ground caribou calving grounds from
mid-May to early July. This is especially important during
times of low barren-ground caribou numbers. Please
contact the regional ENR office in your area for more
information.

Wildlife that are affected by low level flyovers in the
Mackenzie Mountains include Dall’s sheep, mountain
goat, mountain caribou and moose.

View wildlife from a safe distance to minimize disturbing
and stressing the animal. If the animal changes its
behaviour, you are too close. Limit your time in the area
and avoid surprising
(e.g. sneaking up on) wildlife.

During the mid-July to end of September
hunting season, please be cautious and avoid outfitter
areas.

In the Mackenzie Valley

Boreal caribou are a threatened species found
throughout the boreal forest. Unlike barren-ground
caribou, during the May calving period boreal caribou
can go into hiding to have their calves. Low flying is
especially harmful, stressing the female, which can
cause separation from calves and lead to calf death.
If low-level flights are going to be conducted in April
or May, please contact the regional ENR office for
information.

Wildlife Viewing and Filming

For commercial activities (i.e., expeditions, safaris, or
cruises) involving big game or birds of prey viewing,
including filming, a permit is required.

Other Wildlife

Grizzly bears, pelicans, whooping cranes,
polar bears, muskoxen, black bears, eagles and other
wildlife are also disturbed by low flying aircraft. Please
respect our wildlife and keep
to a safe altitude.

PRAIRIE CREEK MINE AND ACCESS ROAD – WILDLIFE MANAGEMENT AND MONITORING PLAN
FILE: 704-ENG.EARC03145-01 | DECEMBER 2018 | ISSUED FOR USE

BMP 9
Bank Swallow in sandpits and quarries 2016
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Did you know?

What you can do

The Bank Swallow is a declining migratory bird species
that has lost 98% of its Canadian population over the
last 40 years.

Before the breeding season
(generally before mid-April)

This insectivorous bird is particularly drawn to sandpits, quarries, stock
piles of sand and soil, and sandy banks along water bodies and roads.
Bank Swallows generally dig their burrows in near-vertical banks (slopes
of at least 70 degrees) that are more than 2 metres high. Bank Swallows
typically use their nesting sites from mid-April to late August. This is the
sensitive period during which the risk of harming the birds is especially high.
The absence of the birds in August is a good indicator that the breeding
season is over.

•

•

During the breeding season
(generally from mid-April to late August)
•

Bank with
a slope of more than
70 degrees: suitable
for nesting

Bank with
a slope of less than
70 degrees: unsuitable
for nesting

Talus avec une pente supérieure à 70 degrés :
propice à la nidification

•

Talus avec une pente inférieure à 70 degrés :
non propice à la nidification

The best way to minimize the possibility of contravening the Migratory Birds
Convention Act, 1994 and its regulations is to fully understand the impact that
your activities could have on migratory birds and their nests and eggs and to
take reasonable precautions and appropriate avoidance measures. In fact, under
the Act and its regulations, it is an offence for anyone to kill, hunt, capture,
injure or harass a migratory bird or to damage, destroy, remove or disturb
its nest or eggs without a permit.
The sand and gravel industry can play a major role in the conservation
of Bank Swallows by adopting operating practices that do not harm
the species.

Prevent Bank Swallows from nesting in areas where operations will be carried
out during the breeding season by contouring your piles to have a slope of less
than 70 degrees and by creating suitable nesting habitat in inactive areas with
vertical faces of at least 70 degrees.
Install scaring devices to deter Bank Swallows from establishing colonies in
active areas.

•

•

•

Avoid intense activity near the colony. You can prevent disturbance by
marking off a protective buffer zone around the colony and notifying
all employees of its existence.
Generally speaking, there is a particularly high risk of disturbing nesting
when noisy activities or vibrations occur within 50 metres of the bird colony.
This protective radius is only a rough guideline and must be adjusted after
an assessment of the risk factors. In some cases, where operating activities
are intense, a larger protective radius may be needed to minimize the risk
of disturbance.
Spend a few minutes flattening vertical faces in active areas at the end
of the day to prevent Bank Swallows from digging burrows in them
overnight or on weekends.
Stop excavation work if Bank Swallows colonize a bank in an active area.
Activities cannot resume until the birds leave at the end of the
breeding period.
Do not use scaring devices once the colony is established as they may
interfere with ongoing Bank Swallow breeding activities.

L’HIRONDELLE
DE RIVAGE
(Riparia riparia)
dans les sablières
et les gravières

After the breeding season
(generally after late August)

www.ec.gc.ca/paom-itmb
Paper: Cat. No.: CW66-522/2016		
ISBN 978-0-660-23221-8

•

If a nesting site needs to be excavated after the birds leave, compensate
by providing an alternate site that can support nesting in the following year.
To be suitable for nesting, the bank must have a slope of at least 70 degrees.

Pdf: Cat. No.: CW66-522/2016-PDF
ISBN 978-1-100-25596-5

For information regarding reproduction rights, please contact Public Works and Government
Services Canada at 613-996-6886 or at droitdauteur.copyright@tpsgc-pwgsc.gc.ca
Photos: Bank Swallow © Photos.com
© Her Majesty the Queen in Right of Canada, represented by the Minister of the Environment, 2016
Aussi disponible en français
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Notify your employees of the
restrictions and techniques that
can be implemented to prevent
detrimental effects on the species.

BACK

Thank you for
participating
in the conservation
of Bank Swallows.
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Le saviez-vous ?

Ce que vous pouvez faire

L’Hirondelle de rivage est un oiseau migrateur en déclin
dont la population canadienne a chuté de 98 % au cours
des 40 dernières années.

Avant la période de nidification
(en général avant la mi-avril)

Cet oiseau insectivore est très attiré par les sablières et les gravières, les amas
de sable et de terre, et les talus sablonneux en bordure des plans d’eau et des
chemins. En général, les Hirondelles de rivage creusent leur terrier dans des
fronts de talus presque verticaux (pente d’au moins 70 degrés) à plus de 2
m de hauteur. Les Hirondelles de rivage utilisent généralement les sites de
nidification de la mi-avril à la fin d’août. Il s’agit de la période sensible durant
laquelle le risque de nuire aux oiseaux est particulièrement élevé. L’absence
des oiseaux en août est un bon indicateur de la fin de la nidification.

Talus à pente
de plus de
70 degrés : propice
à la nidification

Talus à pente
de moins de
70 degrés : non propice
à la nidification

Talus avec une pente supérieure à 70 degrés :
propice à la nidification

•

•

Évitez que des Hirondelles de rivage nichent dans les zones qui seront
exploitées durant la période de nidification en profilant vos talus avec une
pente inférieure à 70 degrés, et en créant des zones propices à la nidification
dans des zones non exploitées, avec des talus dont la pente est d’au moins
70 degrés.
Installez des dispositifs d’effarouchement pour dissuader les Hirondelles
de rivage d’établir une colonie dans les zones exploitées.

Pendant la période de nidification
(en général de la mi-avril à la fin d’août)
•

•

Talus avec une pente inférieure à 70 degrés :
non propice à la nidification

Évitez les activités intenses à proximité de la colonie. Vous pouvez empêcher
le dérangement en délimitant une zone de protection autour de la colonie
et en informant tous les employés de l’existence de cette zone.
En général, le risque de déranger la nidification est particulièrement élevé si
des activités bruyantes ou des vibrations ont lieu à moins de 50 m de la colonie
d’oiseaux. Cette distance de protection ne constitue qu’un ordre de grandeur
et doit être ajustée après évaluation des facteurs de risque. Dans certains cas,
lorsque les activités d’exploitation sont intenses, une plus grande distance
de protection peut être nécessaire afin de réduire au minimum le risque de
dérangement.
Prendre quelques minutes à la fin de la journée pour supprimer les talus
verticaux afin d’éviter que des Hirondelles de rivage ne commencent à creuser
des nids durant la nuit ou durant les fins de semaine.
Cessez toute activité d’excavation si des Hirondelles de rivage colonisent un
talus dans une zone exploitée, et ce jusqu’au départ des hirondelles à la fin
de la période de nidification.
N’utilisez pas de dispositifs d’effarouchement une fois la colonie établie,
tant et aussi longtemps que cela peut interférer avec les activités courantes
de nidification des Hirondelles de rivage.

La meilleure approche afin de réduire au minimum la possibilité d’enfreindre
la Loi de 1994 sur la convention concernant les oiseaux migrateurs et ses
règlements consiste à bien comprendre le risque d’incidence potentiel de vos
activités sur les oiseaux migrateurs, leurs nids et leurs œufs, et à prendre des
précautions raisonnables et des mesures d’évitement appropriées. En effet,
selon la Loi et ses règlements, quiconque tue, chasse, capture, blesse ou harcèle
un oiseau migrateur ou endommage, détruit, enlève ou dérange leurs nids
ou leurs œufs sans permis commet un délit.

•

L’industrie des sablières et des gravières peut jouer un rôle important
dans la conservation de l’Hirondelle de rivage en adoptant des pratiques
d’exploitation qui ne nuisent pas à l’espèce.

•

www.ec.gc.ca/paom-itmb

Après la période de nidification
(en général après la fin d’août)

•

•
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BANK
SWALLOW
(Riparia riparia)
in sandpits
and quarries

Si un site de nidification doit être exploité après le départ des oiseaux, en guise
de compensation, voyez à fournir un site de remplacement pouvant soutenir
la nidification l’année suivante. Pour être propice à la nidification, le talus doit
avoir une pente d’au moins 70 degrés.

Informez vos employés des
interdictions et des techniques qui
peuvent être mises en œuvre pour
éviter les effets néfastes sur l’espèce.

BACK

Merci de participer
à la conservation de
l’Hirondelle de rivage.

FRONT COVER OUTSIDE
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TIMING RESTRICTIONS AND SETBACK DISTANCE GUIDELINES
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Wildlife and their nests, dens, staging, overwintering, and feeding areas should be avoided during sensitive periods
of time. Should avoidance can not be achieved, the setback distances provided should be considered a minimum
distance. Seasonal timing is a general guideline; the exact timing and duration of wildlife sensitive periods depends
on the species and may vary annually. Consultation with, and possibly permits from, Parks Canada, ECCC, and or
ENR is recommended for Project activities to occur within the timing restrictions and setback distances.

Appendix D: Timing Restrictions and Setback Distance Guidelines
Wildlife or Wildlife
Habitat

Period

Feature or Habitat

Specific
Conditions

Minimum Setback Distance

General
All other wildlife

Breeding, nesting,
birthing seasons

Mineral/salt licks

Apr 1 – Jul. 15

Bear dens (Grizzly,
Black bear)

Sept. 30 – May 31

Nest/Den
N/A
Mammals

General Project
activities when den
occupied

Den
Den

Jul. 15 – Sept. 15

Berry habitat

Mar. 1 – Jul. 15

N/A

Year round

N/A

May 1 – Jul. 15

Entire range

Dec. 1 – Apr. 30

Entire range

Year round

N/A

Year round

N/A

Snow period

N/A

Bison

Caribou

Collared Pika

Jun. 1 – Jul. 31

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

Varies with region
and species;
contact local ENR,
ECCC, or Parks
Canada office
-

Occupied talus

12

Blasting when den
occupied
General Project
activities when
bears present
General Project
activities when
bison present
Cease barging
operation when
bison swimming
across the river
near the barge
location
Blasting in boreal
caribou range
Blasting in boreal
caribou range
Blasting when
caribou present
General project
shut-down distance
when caribou
present
Snowmobile
distance when
caribou present
Blasting when pika
present
General Project
activities when pika
present

250 m
250 m

800 m
1.5 km
300 m
500 m

Prohibited

Prohibited
Minimized to extent possible
1.0 km
500 m

250 m
500 m
150 m
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Appendix D: Timing Restrictions and Setback Distance Guidelines
Wildlife or Wildlife
Habitat

Period

Feature or Habitat

Snow period

Talus

Year round

N/A

May 1 – Jun. 15

Lambing Area

Jun. 15 – Aug. 15

Lambing Area

Fox dens

May 1 – Jul. 15

Den

Grizzly Bear

Non-denning period

N/A

Dall’s Sheep

Wolf dens

May 1 – Sept. 15

Den

Wolverine

Year round

N/A

Wolverine dens

Oct. 15. – Jul. 15

Den

Specific
Conditions
Snow storage and
snow banks
Blasting when
Dall’s Sheep
present
Blasting when
lambs present
General Project
activities when
lambs present
General Project
activities when den
occupied
Blasting when bear
present
Entering area by
foot when den
occupied
General Project
activities when den
occupied
Blasting when
Wolverine present
General Project
activities when den
occupied

Minimum Setback Distance
10 m
1.0 km
2.0 km
Restricted activity in Wildlife
Management Zone D/O/T*
where sheep are known to lamb
150 m
1.0 km
500 m
800 m
1.0 km
2.0 km

Birds
Birds (general)

Nesting Season

Nest

Bald Eagle
Horned Grebe
Golden Eagle
Northern Goshawk
and Sharp-shinned
Hawk
Osprey
Peregrine Falcon

Apr. 15 – Aug. 31
May 1 – Aug. 31
Apr. 15 – Aug. 31

Nest
Nest
Nest

Apr. 1 – Aug. 31

Nest

Apr. 1 – Aug. 31
Apr. 15 – Aug. 31
Mar. 1 – Sept. 1
Sept. 2 – Feb. 28
Apr. 15 – Aug. 31
May 1 – Aug. 31
May 1 – Aug. 31

Nest
Nest
Nest
Nest
Nest
Nest
Nest

Year round

Nest

Raptors, general
Red-tailed Hawk
Rusty Blackbird
Short-eared Owl
Trees supporting
stick and/or cavity
nests

RPT - CZN Wildlife Management and Monitoring Plan - IFU.docx

 All other migratory bird
species, 250 m
 Canada Warbler, Olive-sided
Flycatcher, Rusty Blackbird,
300 m
500 m
100 m
800 m
General Project
activities when
nests are found

500 m
1.0 km
1.5 km
1.5 km
500 m
800 m
300 m
200 m
Do not cut down
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Appendix D: Timing Restrictions and Setback Distance Guidelines
Wildlife or Wildlife
Habitat

Period

Feature or Habitat

Trumpeter Swan

Apr. 1 – Sept. 30

Breeding water
body

Spring and fall

Staging area

Nesting season

Nest

Year Round

Wetland habitat

Year Round

Wetland habitat

Nesting Season

Nest

Waterfowl (general)

Yellow Rail

Specific
Conditions
Blasting and
crushing when
Trumpeter Swan
present
General Project
activities when
large concentration
of birds present
General Project
activities when
nests are found
General Project
activities
year-round
No mowing
wetlands when dry
Night-time activities
(including light and
noise)

Minimum Setback Distance
0.8 km

3.0 km

0.25 km
0.1 km
Avoid
0.35 km

Adapted from AANDC (2011) and Environment Canada (2009)
* Refers to Outfitters Management Area in the Mackenzie Mountains; map can be found in the Northwest Territories Summary
of Hunting Regulations.
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APPENDIX E
TETRA TECH’S LIMITATIONS ON THE USE OF THIS DOCUMENT
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LIMITATIONS ON USE OF THIS DOCUMENT
NATURAL SCIENCES
1.1 USE OF DOCUMENT AND OWNERSHIP

1.3 STANDARD OF CARE

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).

Services performed by TETRA TECH for the Professional Document
have been conducted in accordance with the Contract, in a manner
consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.

The Professional Document is intended for the sole use of TETRA
TECH’s Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.

If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.

1.4 DISCLOSURE OF INFORMATION BY CLIENT
The Client acknowledges that it has fully cooperated with TETRA TECH
with respect to the provision of all available information on the past,
present, and proposed conditions on the site, including historical
information respecting the use of the site. The Client further
acknowledges that in order for TETRA TECH to properly provide the
services contracted for in the Contract, TETRA TECH has relied upon
the Client with respect to both the full disclosure and accuracy of any
such information.

Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party’s
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.

1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS
During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by persons other than the Client.

The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH’s professional work product and shall remain
the copyright property of TETRA TECH.

While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.

The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.

1.6 GENERAL LIMITATIONS OF DOCUMENT

1.2 ALTERNATIVE DOCUMENT FORMAT

This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH’s
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.

The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.
The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present or
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ACRONYMS & ABBREVIATIONS
Acronyms/Abbreviations

Definition

ARU

Autonomous Recording Unit

cm

Centimetre

DAR

Developers Assessment Report

ECCC

Environment and Climate Change Canada

ENR

Government of Northwest Territories Environment and Natural Resources

kHz

kilohertz

km

Kilometre

KP

Kilometre Point

m

Metre

NNPR

Nahanni National Park Reserve
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1.0

INTRODUCTION

Canadian Zinc Corporation (CZN) submitted a Developers Assessment Report (DAR) to the Mackenzie Valley
Review Board (MVRB) in 2015 for a proposed Prairie Creek Mine all-season road (the Project; CZN 2015). The
proposed road would be five metres wide with an average 30 m (total) right-of-way. In expectations of a positive
environmental assessment review and to support subsequent permitting, CZN retained Tetra Tech Canada Inc.
(Tetra Tech) to conduct baseline wildlife and vegetation surveys in summer 2017, and to consider whether
modifications to the existing DAR effects assessment and mitigations are necessary following the new baseline
information. Wildlife and vegetation Study Areas varied depending on the species and discipline.
The 2017 baseline wildlife and vegetation survey scope of work on and near the proposed all-season access road
alignment included:
Wildlife:
1. Evaluate occupancy, relative abundance, and distribution of migratory birds, including avian species at risk
along the entire proposed road; and
2. Evaluate the occupancy and relative abundance of Collared Pika (Ochontona collaris) in talus habitat present
within 300 metres (m) of the proposed road.
Vegetation:
1. Assess the presence of rare plant species and rare assemblages within the Nahanni National Park Reserve
(NNPR) that could potentially occur along the all-season road corridor through habitat modelling; and
2. Survey areas of high rare plant potential and high rare vegetation assemblage potential within 50 m of the
proposed centerline within the NNPR.
Additional baseline wildlife and vegetation surveys were conducted in 2016 on and near the proposed all-season
alignment, including a Black Bear (Ursus americanus) habitat suitability evaluation, Collared Pika presence and
relative abundance at proposed borrow sources, Harlequin Duck (Histrionicus histrionicus), Trumpeter Swan
(Cygnus buccinator), and beaver (Castor canadensis) presence and distribution, ecosystem classification
ground-truth, and rare plant and rare vegetation assemblages. The results of these surveys are reported in the 2016
Baseline Wildlife and Vegetation Field Report (Tetra Tech 2016).
Methods:
Field surveys were designed in consultation with Parks Canada, Government of Northwest Territories Environment
and Natural Resources (ENR), and or Environment and Climate Change Canada (ECCC), as appropriate.
Tetra Tech and Parks Canada staff and Nahanni Butte research assistants conducted the 2017 field surveys.

1.1

Breeding Birds

Autonomous recording units (ARUs) to remotely survey bird vocalizations were used to collect baseline breeding
bird data. The baseline survey design was based on the following priorities set during consultations with ECCC and
Parks Canada:


Use a random sampling design;
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Spatially distribute survey stations along the length of the proposed all-season access road to support
geographical representation;



Locate survey stations such that a range of habitats are surveyed, in approximate proportion to their availability
along the road (to the extent possible based on the habitat data available and randomized survey design); and



Use a design that allows for addition of new survey locations for future migratory bird monitoring, including
species at risk, to address potential effects from the all-season road.

A total of 80 ARUs were deployed in late May and retrieved in mid-August to survey birds during the breeding
season. Parks Canada, Allnorth, and Tetra Tech staff deployed and retrieved the units with Nahanni Butte
assistants.

1.1.1 Survey Station Selection
The survey design was developed in ArcGIS using stratified random sampling from a systematic grid. A systematic
grid (referred to as the Survey Station Grid), with centre points spaced 600 m apart, was placed along the road
length to represent all possible survey stations. A 600 m minimum spacing between grid cells (or survey stations)
was used to reduce double counting vocalizing birds. Many songbird territories are smaller than 600 m radius
(Beer et al. 1956, Whitaker & Warkentin 2010), and ARU detection radii also vary depending on several factors
such as habitat type, tone and height of vocalization, relative humidity, and wind (Darras et al. 2016, Yip et al. 2017).
Detection radii of ARUs tend to be smallest in forested habitats and with birds vocalizing from the ground, and
largest in open habitats and with birds vocalizing from height (Darras et al. 2016, Yip et al. 2017). Though highly
variable, effective ARU detection radii are typically below 600 m (Darras et al. 2016, Drake et al. 2016, Stiffler et al.
2018, Yip et al. 2016). Thus, survey stations at road bends were manually adjusted to avoid potential overlap of
ARU detections.
Approximately 115 kilometres (km) of the proposed 180 km road length were accessible by ground or helicopter.
These Accessible Areas were overlaid on the Survey Station Grid and treated as strata. Survey stations were then
selected in the Accessible Areas strata by random draw, and the total number of survey stations per Accessible
Area was proportional to the Accessible Area length.
Sampling intensity was adjusted in some Accessible Areas to reduce sampling in strata with common habitats
(e.g., Broadleaf Dense) and allow additional sampling in strata with uncommon habitats along the proposed
all-season road. This helped target habitats more likely to support species at risk and supports a comprehensive
assessment of species presence.
Open wetlands and waterbodies (habitats appropriate for Yellow Rail and other species at risk) on or immediately
near the proposed road alignment are uncommon. Thus, additional adjustment to purposefully select wetlands and
lake shoreline survey stations was completed after the random draw. Purposeful selection of open wetlands and
waterbodies was completed both prior to and during the field studies.
While in the field, survey stations determined to be inaccessible (e.g., large creek crossing, heavy snow cover at
deployment, other logistical constraints) were relocated. This included either marginal adjustment from its preselected location to the extent possible, relocation to a new random draw survey station, or purposeful selection of
uncommon habitats.
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1.1.2 ARU Operating Schedule
The ARUs were programmed to record wildlife vocalizations at predetermined intervals each day until: 1) ARUs
were retrieved; 2) batteries expired; and/or 3) memory cards were full. Units were programmed to record in
10-minute increments at the following times:


every hour starting one hour before sunset until one hour before sunrise (Yellow Rail and Common Nighthawk
active period);



every hour starting one hour before sunrise until five hours after sunrise (forest birds active period); and



at noon and 03:00 PM.

1.1.3 ARU Data Processing and Analyses
Alberta Biodiversity Monitoring Institute’s Bioacoustic Unit (Bioacoustic Unit) processed the ARU sound files using
human listening and a computer-automated recognizer to identify species and abundance. Human listening was
performed on all ARU survey stations. Three-minute long recordings were listened to at a minimum of three-time
intervals (i.e., on or around 3:30 AM, 4:30 AM, and 7:30 AM) on three different days (i.e., June 5, 11, and 15). Thus,
a minimum of 27 audio minutes per survey station were processed for all diurnal species vocalizations. Human
listening for nocturnal species was completed at survey stations where computer-automated recognizers identified
potential Yellow Rail and Common Nighthawk vocalizations. Three-minute long recordings were listened to at
survey stations determined to potentially include these nocturnal species at a minimum of three-time intervals
(i.e. on or around 10:00 PM, 12:30 PM, and 2:00 AM) on three different days (i.e. June 5, 11, and 19).
During the human listening, all vocalizations were recorded to species, as well as the number of individual’s calling.
Computer-automated species recognizers were also used to document the presence of bird species at risk at survey
stations deployed within the species known range (Table 1). Recognizer analyses were performed for Horned Grebe
(Podiceps auratus), Yellow Rail (Coturnicops noveboracensis), Red-necked Phalarope (Phalaropus lobatus),
Common Nighthawk (Chordeiles minor), Olive-sided Flycatcher (Contopus cooperi), Bank Swallow (Riparia riparia),
Barn Swallow (Hirundo rustica), Canada Warbler (Cardellina canadensis), and Rusty Blackbird (Euphagus
carolinus). Four species recognizers were developed for the proposed all-season road; the Bioacoustic Unit utilized
existing recognizers for the remaining species. Recognizers for Trumpeter Swan, Harlequin Duck, Short-eared Owl,
and Peregrine Falcon were not developed, as recommended by the Bioacoustic Unit as sufficient quantity of
vocalization recordings are unavailable to currently develop recognizers for these species.

Table 1: Species and Survey Stations Processed by Computer-automated Recognizer
Species
Horned Grebe
Yellow Rail
Red-necked Phalarope
Common Nighthawk
Olive-sided Flycatcher
Bank Swallow
Barn Swallow
Canada Warbler
Rusty Blackbird

Survey Stations Processed (all-season road KPs)
ARUs within the boreal forest zone (KP 39 to 170; n=62)
ARUs within the boreal forest zone (KP 39 to 170; n=62)
ARUs within the boreal forest zone (KP 39 to 170; n=62)
All ARUs (km 0-170; n=80)
All ARUs (km 0-170; n=80)
All ARUs (km 0-170; n=80)
All ARUs (km 0-170; n=80)
All ARUs (km 0-170; n=80)
All ARUs (km 0-170; n=80)

A computer-automated recognizer was also utilized to detect Western Toad (Anaxyrus boreas) at survey stations
located within the species known range (i.e., from KP 138 to 165); refer to Section 3.3 Incidental Wildlife Species.
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1.2

Collared Pika

Based on Parks Canada and GNWT Environment and Natural Resources recommendations (and further discussion
via telephone meeting July 14, 2017), the objectives of the 2017 baseline Collared Pika field survey were to:


Record Collared Pika occupancy (presence-absence) and distribution within 300 m of the proposed all-season
access road from KP 12-39 (only includes talus on the same side of a river/major stream as the proposed
all-season road).

Survey methods primarily followed those outlined by Parks Canada in Nahanni National Park Reserve (NNPR) and
Banff National Park for pika occupancy surveys (Parks Canada 2015a, 2015b, 2016a, 2016b). These methods
allow for future comparison with Parks Canada NNPR pika monitoring data.

1.2.1 Survey Station Selection
Potential talus sites within 300 m of the proposed all-season access road were identified using an evaluation of
orthophotos (2012) prior to the field survey.
Talus sites, pre-identified using orthophotos and as encountered in the field, were assessed for appropriate pika
habitat following standard criteria (Appendix A). Using a literature review of known Collared and American Pika
habitat, the pika habitat criteria included an assessment of talus and talus size, boulder diameter, and available
meadow within 10 m of the talus. Talus was assessed for appropriate pika habitat from both ground and/or helicopter
evaluation.

1.2.2 Pika Field Survey
Talus sites meeting the pika habitat criteria were ground surveyed for pika and pika sign. Talus sites not meeting
the criteria (or deemed unsafe to traverse, i.e., steep slope) were not surveyed for pika.
Upon arrival, the Talus Site1, date, and weather were described and recorded on a standard pika survey datasheet.
Talus Site details, including aspect, approximate length and width, approximate distance to the existing all-season
road (if present), and site photos were collected.
A team of two surveyors searched for pika and pika sign (e.g., haypile, latrine); one person while walking along the
talus/meadow edge and the other walking a transect 10-15 m upslope, along the entire downslope portion of the
Talus Site. Surveyors stopped roughly every 10 minutes, or at least once per Talus Site, to look and listen for pika.
During the transects, surveyors conducted a 15 m radius search from the main haypile, visual observation, and/or
location of vocalization for evidence of additional pika sign. All haypiles, latrines, visual, and vocalizations within the
15 m radius search area were described and recorded on the standard datasheet as an individual Pika Station2.
Pika and pika sign were recorded with a handheld Global Positioning System (GPS) and described as fresh or old
sign (i.e., active or inactive territory, respectively), and each Pika Station was described including the average rock
size (i.e., small boulder (30-50 centimetres (cm)), medium boulder (50-100 cm), large boulder (>100 cm)), distance
to nearest meadow, meadow composition, elevation, and site photos. Haypiles were considered active when a
single piece of fresh plant matter or more was present. Once the 15 m radius Pika Station was surveyed, the team
continued the walking transect across the Talus Site.
1

Talus Site is defined as the overall patch of talus that is separated from other talus by more than 30 m. Talus Sites can be large (e.g., 200 m
in length) or small (e.g., 20 m in length).
2
Pika Station is defined as one or more pika observations (i.e., haypiles, latrines) within an approximate 15 m radius (e.g., representing
1 possible home range).
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Surveyors also hiked to all pika(s) observed/heard off transect; and recorded these sightings as incidental
observations for each Talus Site.

1.3

Rare Plants

Based on recommendations from Parks Canada, the objectives of the 2017 rare plant program were to:


Develop a method to link rare plant species habitat potential within the Project area to the ecotype mapping
developed by Parks Canada for NNPR to help target field investigations.



Conduct a rare plant survey to capture early flowering species in particular.

1.3.1 Rare Plant Habitat Modelling
Given the extent of the Study Area, efforts were made to stratify the rare plant sampling program so field work could
proceed efficiently (e.g., by targeting areas with a higher potential of supporting rare plant habitat). The habitat
requirements and specific growing conditions of many rare plant species are often poorly understood (ANPC 2012).
Rare plants tend to occupy habitats that are uncommon or have a restricted distribution across a landscape, and
these features are not often adequately captured by ecological maps that are typically designed to describe
ecosystems at smaller scales than that of rare plant habitat. However, the ecotype maps and supporting
documentation developed by Parks Canada for NNPR (e.g., Ponomarenko and Quirouette 2015) provided
descriptions of ecotypes (plant communities/ecosystems) that could also support rare plant habitat. This
information, as well as available habitat descriptions for rare plants potentially occurring within the Study Area, was
reviewed as part of the rare plant habitat modelling exercise.
A list identifying rare plant species with the potential to occur within the Project area was compiled from various
sources, including databases maintained by the Government of the Northwest Territories (GNWT), the federal
Species at Risk Act (SARA), and the Committee on the Status of Endangered Wildlife in Canada (COSEWIC).
Species that are designated by COSEWIC may qualify for legal protection under SARA; however, SARA only
applies to species on the SARA legal list.
Vascular plants considered rare in the Northwest Territories are given status ranks in the GNWT General Status
database of (ENR 2013). Plants assigned a status of “Sensitive” or “May Be At Risk” were included for consideration:


Sensitive – species with small population sizes (1,000 to 3,000 individuals), small number of occurrences (6-20),
restricted distribution (4-10 percent (%) of jurisdiction), declining distribution, and with moderate threats to
habitat and populations.



May Be At Risk – species with small population sizes (<1,000 individuals), small number of occurrences (0-5),
restricted distribution (<3% of jurisdiction), rapid decline in population (>50% in 10 years) or a general decline
in population (>20% in ten years), a rapid decline in distribution, and with extreme threats to habitat and
populations.

The list of rare plant species started with those that are known to occur within the Taiga Plain and Taiga
Cordillera ecozones (which characterize the Study Area). The list was refined by eliminating species with no habitat
potential in the Study Area (e.g., species occupying coastal beaches), resulting in the identification of 145 rare
vascular plants. Each species was then assigned an ecotype using the descriptions developed by Parks Canada
(Ponomarenko and Quirouette 2015) and habitat descriptions obtained from various literature sources
(e.g., Porsild and Cody 1980; Kershaw, et al. 1998; Cody 2000). The results were then summarized into classes
that present the number of rare plant species potentially supported by each ecotype. This information was then
linked to the ecotype mapping using GIS to spatially identify rare plant habitat potential within the Study Area.
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1.3.2 Field Surveys
Field surveys were conducted June 20-26, 2017 to capture early flowering species (previous surveys were
conducted in July and August, thus missing the early flowering period). Three field crews completed the surveys.
During the first day, all three individuals worked together to align the collection method so that data would be
collected consistently for the remainder of the survey. The surveys focused on areas with high rare plant habitat
potential. As time allowed, areas with moderate to low habitat potential were also surveyed.
Rare plant surveys followed the ANPC Guidelines for Rare Vascular Plant Surveys in Alberta – 2012 Update. Due
to the large size of the overall study area, a meander survey was conducted. Surveys occurred within a 100 m
buffer of the all-season road. Plants were identified to species in the field whenever possible. Specimens were
collected, provided the collection did not appear to threaten the immediate population if a definitive identification to
species in the field was not possible. At each survey location, a species list (irrespective of status) was compiled by
ecosystem; common, identifiable bryoids were also recorded, but the survey focused on vascular plants.
Species were grouped according to general ecosystem types, as defined in Tetra Tech’s 2016 Vegetation and
Wildlife Baseline Surveys Report (Tetra Tech 2016). Ecotypes/land cover classes defined by Parks Canada with
similar characteristics (e.g., relative moisture status, vegetation type) were grouped into the same general
ecosystem type (e.g., Parks Canada ecotypes characterized as upland forest with a conifer-dominated overstory
were grouped into the “conifer forest” general ecosystem type). The general ecosystem types used are: deciduous,
coniferous, mixedwood, shrub – alluvial, shrub – fire regen, shrub – subalpine, herb, bryoids, and wetland.
The species observed in each general ecosystem type is presented in Appendix B.

2.0

RESULTS

2.1

Breeding Birds

ARUs were deployed at 80 survey stations on the proposed all-season road alignment in May 2017 (Figure 1). In
August, all ARUs were retrieved from the field, except for a single unit that was lost. Recordings from all retrieved
ARUs were processed except one which malfunctioned, and the data were unextractable. Thus, a total of 78 units
were processed. Of these 78 units, two units (CZN-012-020 and CZN-029-046) did not detect any birds. These
units picked up background noise from running water/rain and wind that may have impeded identification of any
bird vocalizations potentially in the recording.
The ARU surveys identified 89 bird species occurring along the proposed all-season road (Table 2). On average,
12 different bird species were detected at each survey station (excluding unidentified species); number of species
detected ranged from 0 to 24.
The most commonly found species were Swainson’s Thrush (n=144), Tennessee Warbler (n=125), White-throated
Sparrow (n=108), and Chipping Sparrow (n=71; Table 2). These bird species are representative of coniferous and
mixed-forest habitats, including open woodlands throughout the road length (Fisher and Acorn 1998, Sibley 2016).
The Ovenbird, the fifth most common species (n=61), inhabits mature deciduous and mixed forests, preferring large,
unfragmented forest blocks (Fisher and Acorn 1998, Sibley 2016). Ovenbirds were found primarily between
Kilometre Points (KP) 82 -119 and 138-165, where there are more broadleaf and mixed wood forests (Figure 1).
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Table 2: Species and Number of Individuals of Each Bird Species Detected
Common Name

Scientific Name

Human Listening
Number of
Individuals
Detected

Canada Goose
Trumpeter Swan
American Wigeon
Green-winged Teal
Ruffed Grouse
Spruce Grouse
Pied-billed Grebe
Horned Grebe
Common Nighthawk
Yellow Rail
Sora
American Coot
Sandhill Crane
Wilson's Snipe
Solitary Sandpiper
Spotted Sandpiper
Red-nicked Phalarope
Common Loon
American Bittern
Red-tailed Hawk
Great Horned Owl
Barred Owl
Great Gray Owl
Boreal Owl
Yellow-bellied Sapsucker
Hairy Woodpecker
Black-backed Woodpecker
Northern Flicker
Pileated Woodpecker
Merlin
Olive-sided Flycatcher
Western Wood-Pewee
Yellow-bellied Flycatcher
Alder Flycatcher
Least Flycatcher
Say's Phoebe
Blue-headed Vireo
Warbling Vireo
Red-eyed Vireo

2
5
2
2
25
2
4
0
33
0
7
2
1
8
6
12
0
1
1
1
1
2
2
1
6
1
1
7
2
1
9
1
14
24
17
1
1
11
14

Branta canadensis
Cygnus buccinator
Anas americana
Anas crecca
Bonasa umbellus
Falcipennis canadensis
Podilymbus podiceps
Podiceps auritus
Chordeiles minor
Coturnicops noveboracensis
Porzana carolina
Fulica americana
Antigone canadensis
Gallinago delicata
Gallinago solitaria
Actitis macularius
Phalaropus lobatus
Gavia immer
Botaurus lentiginosus
Buteo jamaicensis
Bubo virginianus
Strix varia
Strix nebulosa
Aegolius funereus
Sphyrapicus varius
Picoides villosus
Picoides arcticus
Colaptes auratus
Dryocopus pileatus
Falco columbarius
Contopus cooperi
Contopus sordidulus
Empidonax flaviventris
Empidonax alnorum
Empidonax minimus
Sayornis saya
Vireo solitarius
Vireo gilvus
Vireo olivaceus
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Total
Survey
Stations
Present
2
4
2
2
19
2
4
0
25
0
7
2
1
6
6
12
0
1
1
1
1
2
2
1
5
1
1
7
2
1
9
1
9
18
14
1
1
10
11

Recognizer
Additional
Survey
Stations
Present
0
21
0
0
2
-

% of Survey
Stations
Detected

2.6
5.1
2.6
2.6
24.4
2.6
5.1
0.0
57.7
0.0
9.0
0.0
1.3
7.7
7.7
15.4
0.0
1.3
1.3
1.3
1.3
2.6
2.6
1.3
6.4
1.3
1.3
9.0
2.6
1.3
14.1
1.3
11.5
23.1
17.9
1.3
1.3
12.8
14.1
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Table 2: Species and Number of Individuals of Each Bird Species Detected
Common Name

Scientific Name

Human Listening
Number of
Individuals
Detected

Gray Jay
Common Raven
Bank Swallow
Barn Swallow
Black-capped Chickadee
Boreal Chickadee
Red-breasted Nuthatch
Winter Wren
Ruby-crowned Kinglet
Mountain Bluebird1
Townsend's Solitaire
Gray-cheeked Thrush
Swainson's Thrush
Hermit Thrush
American Robin
Varied Thrush
Le Conte's Sparrow
Bohemian Waxwing
Cedar Waxwing
White-winged Crossbill
Common Redpoll
Pine Siskin
Evening Grosbeak
Ovenbird
Northern Waterthrush
Black-and-white Warbler
Tennessee Warbler
Orange-crowned Warbler
Nashville Warbler
Common Yellowthroat
American Redstart
Cape May Warbler
Magnolia Warbler
Bay-breasted Warbler
Yellow Warbler
Blackpoll Warbler
Palm Warbler
Yellow-rumped Warbler
Canada Warbler

13
7
3
0
2
7
4
3
29
1
2
9
144
59
25
10
7
1
2
21
2
12
1
61
7
10
125
14
1
20
19
4
37
17
7
2
6
60
11

Perisoreus canadensis
Corvus corax
Riparia
Hirundo rustica
Poecile atricapillus
Poecile hudsonicus
Sitta canadensis
Troglodytes hiemalis
Regulus calendula
Sialia currucoides
Myadestes townsendi
Catharus minimus
Catharus ustulatus
Catharus guttatus
Turdus migratorius
Ixoreus naevius
Toxostoma lecontei
Bombycilla garrulus
Bombycilla cedrorum
Loxia leucoptera
Acanthis flammea
Spinus pinus
Coccothraustes vespertinus
Seiurus aurocapilla
Parkesia noveboracensis
Mniotilta varia
Oreothlypis peregrina
Oreothlypis celata
Oreothlypis ruficapilla
Geothlypis trichas
Setophaga ruticilla
Setophaga tigrina
Setophaga magnolia
Setophaga castanea
Setophaga petechia
Setophaga striata
Setophaga palmarum
Setophaga coronata
Cardellina canadensis
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Total
Survey
Stations
Present
13
7
3
0
2
7
4
3
27
1
2
9
64
38
22
8
5
1
1
21
2
12
1
30
7
10
55
10
1
18
11
4
28
12
5
2
6
48
8

Recognizer
Additional
Survey
Stations
Present
0
0
2

% of Survey
Stations
Detected

16.7
9.0
3.8
0.0
2.6
9.0
5.1
3.8
34.6
1.3
2.6
11.5
82.1
48.7
28.2
10.3
6.4
1.3
1.3
26.9
2.6
15.4
1.3
38.5
9.0
12.8
70.5
12.8
1.3
23.1
14.1
5.1
35.9
15.4
6.4
2.6
7.7
76.9
12.8
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Table 2: Species and Number of Individuals of Each Bird Species Detected
Common Name

Scientific Name

Human Listening
Number of
Individuals
Detected

Wilson's Warbler
American Tree Sparrow
Chipping Sparrow
Clay-colored Sparrow
Savannah Sparrow
Fox Sparrow
Lincoln's Sparrow
Swamp Sparrow
White-throated Sparrow
White-crowned Sparrow
Dark-eyed Junco
Western Tanager
Rose-breasted Grosbeak
Rusty Blackbird
Total
1

6
3
71
4
2
7
47
10
108
18
51
5
5
0
1332

Cardellina pusilla
Spizelloides arborea
Spizella passerina
Spizella pallida
Passerculus sandwichensis
Passerella iliaca
Melospiza lincolnii
Melospiza georgiana
Zonotrichia albicollis
Zonotrichia leucophrys
Junco hyemalis
Piranga ludoviciana
Pheucticus ludovicianus
Euphagus carolinus

Total
Survey
Stations
Present
6
3
50
4
2
7
30
8
50
13
35
5
4
0

Recognizer
Additional
Survey
Stations
Present
0

% of Survey
Stations
Detected

7.7
3.8
64.1
5.1
2.6
9.0
38.5
10.3
64.1
23.1
44.9
6.4
5.1
0.0

Species identification uncertain (Bioacoustic Unit).

Some of the least commonly found species favour wetland and lakeshore habitats, such as the Sandhill Crane,
American Bittern, and Common Loon (all n=1), and the American Widgeon, Green-winged Teal, and American Coot
(all n=2; Fisher and Acorn 1998, Sibley 2016). Wetlands, ponds, and lakes infrequently occur on and immediately
adjacent to the proposed all-season road. Therefore, it is expected that fewer wetland species were detected.
Also, among the least common were species that are typically found in open and semi-open habitats, such as the
Say’s Phoebe (n=1; Fisher and Acorn 1998, Sibley 2016). A Say’s Phoebe was detected in an open rock/rubble
habitat at KP 17. Other infrequently detected species include the Blue-headed Vireo (n=1), Bohemian Waxwing
(n=1), and the Western Wood-pewee (n=1), which prefer open mixed-wood forests and woodlands, and habitat
edges around lakes/wetlands/burns, respectively (Fisher and Acorn 1998, Sibley 2016).
Relatively non-vocal species were also rarely detected, as found in previous studies (Alquezar and Machado 2015,
Haselmayer and Quinn 2000). Infrequently vocal species such as the Red-tailed Hawk and the Merlin were only
recorded once each. The ARU monitoring program used in this study is not ideally suited for these species. Few
detections of these species should not be interpreted as presence of few individuals. Few detections of nocturnal
raptors, such as the Great Grey Owl (n=2), Barred Owl (n=2), Boreal Owl (n=1), and Great-horned Owl (n=1) were
recorded. This is most likely because night-time recordings were only analyzed by human listening for stations
where the recognizers detected potential Common Nighthawk or Yellow Rail hits, limiting the probability of detection
for these nocturnal raptor species.
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2.1.1 Trumpeter Swan
A total of five Trumpeter Swans were detected in the Fishtrap Creek and wetlands (Figure 1); part of the
Southeastern Mackenzie Mountain Key Migratory Habitat Site.

2.1.2 Horned Grebe
Horned Grebes are typically found in wetlands, ponds, and lakes in the boreal forest zone (Fisher and Acorn 1998,
Sibley 2016). Yip et al. (2017) report Wildlife Acoustics SM3 ARU models can detect 4 kilohertz (kHz) calls
(estimated calling frequency of Horned Grebes; Stedman 2018) at 388 m distance in coniferous habitat. All
graminoid and shrub wetlands and 53% of waterbodies within 388 m of the proposed all-season road were assumed
to be sampled by the ARUs. No Horned Grebe were detected at any ARU survey station, including the 14 ARUs
placed within 388 m of suitable habitat (Figure 1; Table 2).

2.1.3 Yellow Rail
Yellow Rail are typically found in sedge marshes and some grassy meadows (Fisher and Acorn 1998, Sibley 2016).
The effective ARU detection distance for the quiet and secretive Yellow Rail is ≤175 m (Drake et al 2016). All
graminoid and shrub wetlands and 63% of waterbodies within 175 m of the proposed all-season road were assumed
to be sampled by the ARUs. No Yellow Rails were detected at any of the ARUs, including the 10 ARU survey
stations within 175 m of suitable habitat (Figure 1; Table 2). Though present on the landscape, wetlands and
waterbodies represent only a small fraction of available habitat along the proposed all-season road.

2.1.4 Red-necked Phalarope
Red-necked Phalaropes are typically found in ponds and large sloughs during the breeding season (Fisher and
Acorn 1998, Sibley 2016). Red-necked Phalarope vocalizations are typically between 1-5 kHz (Rubega et al. 2000).
According to Yip et al. (2017), a Wildlife Acoustics SM3 ARU can detect a 5 kHz call from 313 m away in coniferous
habitat. All graminoid and shrub wetlands and 63% of waterbodies within 313 m of the road were assumed to be
sampled by the ARUs. No Red-necked Phalaropes were detected at any ARU survey stations, including the
14 placed within 313 m of wetlands and waterbodies (Figure 1; Table 2).

2.1.5 Short-eared Owl
Short-eared Owls hunt over grasslands, fields, and marshes, and nest on the ground, often in tall grass or
under small shrubs (Environment Canada 2018, Fisher and Acorn 1998, Sibley 2016). Open habitat types
(e.g. low shrub, herb, bryoid) suitable for Short-eared Owl nesting and hunting are available. However, they are
scattered in patches of open habitat within a forest-dominated landscape (Figure 1). No Short-eared Owls were
detected in this study (Table 2). Short-eared Owls are a relatively non-vocal species and no computer-automated
recognizer was available, limiting the detection potential for this species along the proposed all-season road.

2.1.6 Common Nighthawk
Fifty-seven percent of the ARU survey stations (n=46) detected Common Nighthawk. Human listening identified
33 individual Common Nighthawks at 25 survey stations. Common Nighthawk were detected at 21 additional survey
stations using the computer-automated recognizer (Table 2; abundance was not measured by the recognizer). Two
thirds of the stations (n=17) recorded a single individual and one third recorded two individuals together (n=8).
Territories are known to vary in size depending on habitat suitability and nest site availability; ranging from <1 to 28
hectares (Environment Canada 2016). Nine survey stations recorded wingbooms indicating breeding males
marking their territories (Roth & Jones 2000). It is not possible to estimate the number of individuals from these
data, as a single individual could be detected on multiple ARUs.
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Common Nighthawk were present at stations throughout the boreal forest zone (Figure 1). Thirty-two percent of
detections were between KP 39-63 and 34% between KP 112-143 (Figure 1). In addition, a single survey station at
KP 7 along Prairie Creek also detected Common Nighthawk (Figure 1). Individuals were detected in a variety of
habitats, though most commonly detected in open/sparse coniferous forests with or without a shrub understory
(25%) and shrub habitats (14%).

2.1.7 Olive-sided Flycatcher
Olive-sided Flycatchers were detected at 14.1% of the ARU survey stations (n=11; Table 2). A total of 11 individuals
were reported from the human listening counts; species abundance was not recorded at survey stations identified
by the computer-automated recognizer (Table 2). Olive-sided flycatchers inhabit open coniferous forests
(Altman and Sallabanks 2012). Accordingly, the most common habitat type at stations detecting Olive-sided
Flycatchers was open coniferous forest (55.6%; Figure 1).

2.1.8 Bank and Barn Swallow
Bank swallows are found along lakes and rivers with steep banks and in open areas such as meadows
(Fisher and Acorn 1998, Sibley 2016). Three Bank Swallows were detected, one individual each at three ARU
survey stations (detected at 3.8% of all survey stations; Table 2). The surveys stations were in three different habitat
types: exposed land, treed/shrub wetland, and open coniferous forest. Stations at CZN-057-092 and CZN-095-153
were near open water (a polje and Fishtrap Creek), but station CZN-112-180 was not (Figure 1). No Bank Swallows
were detected at the survey stations near the Liard River.
Like Bank Swallows, Barn Swallows feed over rivers and in open meadows, though they also feed over marshes
and prefer to nest in structures such as bridges and buildings (Fisher and Acorn 1998, Sibley 2016). No Barn
Swallows were detected in the ARU recordings.

2.1.9 Canada Warbler
Canada Warbler were detected at 12.8% of the ARU survey stations (n= 10; Table 2). Eleven individuals were
identified (Table 2). Three stations recorded two individuals vocalizing and six survey stations recorded one
individual (Table 2). Canada Warbler is typically found in mixed and deciduous forest with shrubby understory
(Fisher and Acorn 1998, Sibley 2016). This species was detected at all three survey stations deployed in the Silent
Hills (KP 100), an extensive area of deciduous forest, as well as near Tall Shrub habitats from KP 140 to the Liard
River (Figure 1).

2.1.10 Rusty Blackbird
Rusty Blackbirds are typically found near ponds, bogs, and wetlands, and nest in spruce trees in the boreal forest
(Fisher and Acorn 1998, Sibley 2016). Despite presence of a few waterbodies and wetlands along the proposed
all-season road, no Rusty Blackbirds were detected (Figure 1; Table 2).

2.2

Collared Pika

Collared Pika surveys were completed between August 12 to 15, 2018 from KP 12 to 39 (Figure 2). A total of
38 Talus Sites satisfied pika habitat criteria and were surveyed (including marginal habitats). An additional 71 Talus
Sites, pre-identified from orthophotos and or encountered in the field, were assessed and determined to not satisfy
pika habitat criteria.
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Talus Sites surveyed for pika ranged in size from 175 m2 to 15,000 m2; average approximately 1,750 m2, and were
at elevations ranging from 806 m to 1,543 m. Most Talus Sites generally faced North (Northwest (292.5°) to
Northeast (67.5°)).
Of the 38 Talus Sites surveyed, 32 had evidence of active and/or inactive (current and past) pika use. Overall,
a total of 219 pika active/inactive haypiles, latrines, vocalizations, and visuals were recorded, representing
74 Pika Stations (i.e., one or more pika observations (i.e., haypiles) within an approximate 15 m radius
(e.g., representing 1 possible home range)) (Figure 2). Seventeen percent (n=37) of total observations indicated an
active pika presence. The number of possible home ranges (active and inactive) per Talus Site ranged from 1 to 9
and averaged approximately 2.1. Additional details for each surveyed Talus Site are included in Appendix C.
Active pika use was observed in ten Talus Sites located near KPs 15, 18, 26, 32, and 34 (or 26% occupancy of
suitable habitat; Figure 2). Active territories ranged from 7 m to 244 m away from the proposed all-season road,
and 0 to 2,054 m from the nearest proposed borrow source (both preferred and alternate borrow sources; Table 3
and Figure 2).

Table 3: Distance of Active Pika Home Ranges from Proposed All-Season Road and
Borrow Sources
Talus Site Name

KP

15-003
15-023
19-112
26-125
26-125
32-61A
33-61A #2
34-086/61G
34-086/61G
34-086/61G

15
15
19
26
26
33
33
34
34
34

Possible Active Home
Ranges
7
1
1
3
9
1
1
1
2
5

Distance to Access
Road (m)
33
35
165
224
244
11
7
27
22
33

Distance to Nearest
Borrow Source (m)
311 (BP 14)
302 (BP 16)
2054 (BP 16)
329 (BP 25)
483 (BP 25)
Within Borrow Pit (BP 33)
Within Borrow Pit (BP 33)
Within Borrow Pit (BP 34)
Within Borrow Pit (BP 34)
Within Borrow Pit (BP 34)

Pika showed a preference for talus within proximity to meadows; 88% of pika observations (active and inactive)
were within 5 m of the nearest meadow and none further than 10 m. This agrees with the typical habitat described
by COSEWIC (2011). Nearby meadows ranged from predominantly forb/graminoid and lichen/moss meadows with
a moderate to low cover of trees/shrubs.
Talus composed of medium-sized (average 50 -100 cm diameter) boulders were most common at active
and inactive Pika Stations (55%). However, Pika Stations were also observed in talus dominated by small
(average 30-50 cm diameter) and large (>100 cm diameter) sized boulders (20% and 25%, respectively).
The majority (50%) of active and inactive pika observations were recorded in Talus Sites ranging in size between
750 m2 and 3,000 m2. Although, 38% of Talus Sites were smaller than 750 m2 and 12% were larger than 3,000 m2.

2.3

Incidental Wildlife Species

Wildlife incidental to the breeding bird and Collared Pika surveys were also recorded. In particular, ARUs record all
sounds picked up by the microphones, including sounds emitted from insects, amphibians, and mammals as well
as birds (e.g., Lehmann et al. 2014, Mielke and Zuberbuhler 2013). Seven species, incidental to the ARU breeding
bird survey were identified, including a Collared Pika at Talus Site 15-023 (also identified as an active Pika Station
during the pika survey; Table 4).
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Table 4: Incidental Species Detected by ARUs
Common Name

Scientific Name

American Beaver
Boreal Chorus Frog
Collared Pika
Domestic Dog
Red Squirrel
Wood Frog
Woodborer Beetle

Castor canadensis
Pseudacris maculata
Ochotona collaris
Canis lupus familiaris
Sciurus vulgaris
Lithobates sylvaticus
Coleoptera spp.

Total Individuals
Detected
1
1
1
2
23
1
4

Number of ARU
Stations Present
1
1
1
2
19
1
4

KP(s) Nearest to
Observations
138
47
15
151 and 154
6, 43-165
62
44, 100, and 165

ARU recordings were also analyzed for Western Toad using a computer-automated recognizer. Predictably, none
were detected as the Western Toad population, if occur near the southern extent of the proposal all-season road,
is non-calling.
During the pika field surveys, incidental wildlife observations were recorded at 16 separate locations totaling
27 animals. Table 5 provides additional details on the species observed.

Table 5: Incidental Wildlife Species Observed During the Pika Field Surveys
Common Name

Scientific Name

Number
Observed

Type of Observation

KP(s) Nearest to
Observations

Arctic Ground
Squirrel
Mountain Caribou
Dall’s Sheep
Grizzly Bear
Least Chipmunk

Spermophilus parryii

5

Visual and Scat

15, 16, 19, and 22

Rangifer tarandus caribou
Ovis dalli
Ursus arctos
Tamias minimus

6
10
2
2

Tracks and Scat
Visual and Tracks
Visual
Visual

15, 16 and 17
9, 11, 15, and 16
5 and 10
15 and 38

Peregrine Falcon

Falco peregrinus

2

Visual and Vocalization

38

Similarly, all field staff (i.e., Allnorth survey crews and vegetation/wildlife teams) while working along and near the
proposed all-season road and borrow sources in 2017 were requested to search for bear dens. No bear dens were
observed.

2.4

Rare Plants

The Government of the Northwest Territories (GNWT) ranks 145 vascular plants as either “May Be At Risk”,
or “Sensitive” between the Taiga Plain and Taiga Cordillera ecozones which may be found within the Study Area.
Rare plant habitat potential for these species was modelled as described in Section 2.3. 17% of the Study Area has
ecotypes with the potential to support >45 species of rare plants, 1% of the Study Area has ecotypes with the
potential to support between 31-45 species of rare plants, 42% of the Study Area has ecotypes with the potential
to support between 26-30 species of rare plants, 28% of the Study Area has ecotypes with the potential to
support between 16-25 species of rare plants, and 2% of the Study Area has ecotypes with the potential to support
<15 species of rare plants (Figures 3a-3q). Within a 100 m buffer around the all season road, rare plant habitat
potential and species observations are presented in Table 6.
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Table 6: Rare Plant Habitat Potential and Species Observations
Class
(Number
of Rare
Plant
Species)
>45

31 to 45

26 to 30

16 to 25

<15
N/A

1

Ecotype

Number of Rare Plant
Species Potentially
Linked to an Ecotype2

Alpine Herb Tundra and Meadow

70

Low Sparse Shrub

67

Wetland

63

Medium – Low Shrub

51

Riparian

44

Subalpine Tall Shrub

42

Subalpine Shrub – Sparse Trees

38

Subalpine Coniferous Woodland

37

Alluvial non-vegetated

30

Mixed Predominantly Coniferous Forest
Mixed Predominantly Deciduous Forest
/ Tall Shrub

29
28

Coniferous Forest

27

Deciduous Forest / Tall Shrub

24

Spruce – Lichen- Moss Woodland

22

Rock – Lichen

22

Spruce – Lichen Woodland

19

Recently Burnt

14

Aquatic

12

Water, Rock, Clouds and Shadow

0

Rare Plant
Species
Observed in the
Field

Class % of Study
Area

1

17

0

1

7

42

0

28

0

2

0

10

1

Based on Parks Canada ecotype mapping and descriptions.
2
Based on potentially suitable rare plant habitat within the ecotype.

One species protected under SARA, Symphyotrichum nahanniense (Nahanni aster), has the potential to occur
in the Project Area; however, its habitat type is dependent on hot springs which are not present within the
Project Area. A 100 m buffer surrounding the entire all-season road alignment within NNPR was surveyed between
km 17 and km 101 using meandering transects. Transects averaged approximately 4 km per day per biologist for
a total of 21 transects. A total of 251 plant species were recorded during the survey effort (Appendix B); two rare
plant species were identified over multiple locations (Figures 3a-3q): Spleenwort (Asplenium viride; Photo 1) listed
as May Be At Risk and Small Round-leaved Bog Orchid (Platanthera orbiculata; Photo 2) listed as Sensitive.
Locations and habitat types are discussed in Table 7 below.
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Photo 1: Spleenwort

Photo 2: Small Round-leaved Bog Orchid

Table 7: Rare Plant Observations
Location
(UTM –
10V, E, N)
417202
6828983

General
Ecosystem
Type
Shrub –
Subalpine

Small
Roundleaved Bog
Orchid

462111
6815853

Small
Roundleaved Bog
Orchid
Small
Roundleaved Bog
Orchid
Small
Roundleaved Bog
Orchid
Small
Roundleaved Bog
Orchid

Name
Spleenwort

#
Individuals

Area
(m2)

Medium – Low
Shrub

4

5

Mixedwood

Mixed
Predominantly
Coniferous Forest

6

100

454869
6815441

Mixedwood

Mixed
Predominantly
Coniferous Forest

1

N/A

463460
6815134

Mixedwood

Mixed
Predominantly
Coniferous Forest

2

100

Black Spruce, Lodgepole Pine,
Paper Birch, Trembling Aspen,
Northern Comandra, Pink Pyrola

462717
6815134

Mixedwood

Mixed
Predominantly
Coniferous Forest

11

100

463997
6814206

Mixedwood

Mixed
Predominantly
Coniferous Forest

5

100

Prickly Rose, Black Spruce,
Lodgepole Pine, Paper Birch,
Northern Comandra, Rock
Cranberry
Speckled Alder, Trembling Aspen,
Paper Birch, Lodgepole Pine, Dwarf
Dogwood, Rock Crranberry

Ecotype
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Associated Species
Yellow Anemone, Pink Pyrola,
Alpine Bearberry, Rock Cranberry,
Shrubby Cinquefoil, Entire-leaved
Mountain Avens, Arctic Sagebrush,
Alpine Bilberry, Narrow-leaved
Labrador Tea
Trailing Clubmoss, One-sided
Wintergreen, Lodgepole Pine,
Dwarf Dogwood, Rock Cranberry,
Trembling Aspen, Small Roundleaved Bog Orchid, Common
Labrador Tea
Not recorded
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Table 7: Rare Plant Observations
Name
Small
Roundleaved Bog
Orchid
Small
Roundleaved Bog
Orchid

Location
(UTM –
10V, E, N)
466239
6812310

General
Ecosystem
Type
Mixedwood

462680
6815156

Mixedwood

#
Individuals

Area
(m2)

Mixed
Predominantly
Coniferous Forest

6

100

Black Spruce, Paper Birch,
Lodgepole Pine, Dwarf Dogwood

Mixed
Predominantly
Coniferous Forest

1

N/A

Not recorded

Ecotype

Associated Species

During the field survey, seven occurrences of Small Round-leaved Bog Orchid were identified within the Mixed
Predominantly Coniferous ecotype, and the one occurrence of Spleenwort was found in the Medium – Low Shrub
ecotype. One of the three rare species observed in the field were found in areas characterized as having high rare
plant habitat potential (e.g., ecotypes supporting >45 species).

3.0

DISCUSSION

3.1

Breeding Birds

No modifications to the existing Effects Assessment and/or mitigations are recommended based on the 2017
baseline surveys. The 2017 baseline survey was designed to support future monitoring of breeding bird species
richness, relative abundance, and distribution during road operations.
Construction and operational mitigations to avoid nesting mortality and minimize disturbance to birds will be
undertaken. This includes future monitoring of breeding birds, including bank and barn swallow nest inspections at
borrow sources/gravel piles during operation.
Canada Warbler, a Threatened species, was detected at ten survey stations. An assessment of Canada Warbler
was not included in the Effects Assessment, and therefore, an assessment is required based on the 2017 field
results.

3.2

Collared Pika

The 2017 field results demonstrate that pikas are present in, or have once occupied, talus habitat from
approximately KP 15 to 38. Eighty-four percent of the Talus Sites surveyed showed active and/or inactive pika
presence. No modifications to the effects assessment and/or mitigations are recommended based on the 2017
baseline surveys.
Avoidance and other mitigation to minimize disturbance to pika will be undertaken. In 2016, due to the presence of
active pika sites, CZN moved the proposed all-season road alignment, to the extent possible, away from available
talus habitat in the Sundog Creek area.
Collared Pika surveys should be undertaken at suitable talus habitat within road realignments and Borrow Sources
prior to intended development. Alternative Borrows Sources and minor road realignments should be selected to
avoid active Collared Pika sites.
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No modifications to the impact assessment and or mitigations are recommended as avoidance measures will be
undertaken. The draft Wildlife Management and Monitoring Plan (WMMP) for the Prairie Creek Mine and
proposed all-season road requires that ground surveys will be completed immediately prior to construction
between km 15 and 40 to determine active pika territories, and if detected, modify the development plan if possible
(i.e., select new borrow source, minor road re-alignment).

3.3

Rare Plants

Spleenwort and five occurrences of Small Round-leaved Bog Orchid were located on the all-season road alignment
(one within a borrow pit) and are likely to be disturbed assuming no adjustments to the alignment are made. Two
occurrences of Small Round-leaved Bog Orchid were located adjacent to the proposed road and may be exposed
to more indirect effects of road operation from dust, spills, or invasive species (for example).
A Rare Plant Management Plan should be developed to avoid significant adverse effects to rare plants for the
construction and operation of the all-season road. Key components of a Rare Plant Management Plan include
desired goals and outcomes, mitigation, monitoring and adaptive management for each species. Mitigation
strategies (e.g., avoidance or translocation) would be developed and monitored for effectiveness during the course
of the Project; adaptive management may be required if goals of the monitoring plan are not met or additional rare
plants are discovered during construction.
If the alignment of the all-season road changes significantly from what was surveyed, further rare plant surveys may
be required, particularly in areas with high rare plant potential.
Rare plant assemblages were not considered in this scope of work. The Mackenzie Valley Review Board
recommended Parks Canada provide more guidance and definitions on what rare plant assemblages are important
in the region. This information was not available at the time of the survey.
The results of this vegetation baseline survey have changed the Effects Assessment, in that residual effects to rare
plants are now anticipated, based on the assumption that the primary mitigation strategy of rare plant avoidance
cannot be completely achieved. Translocation as a mitigation strategy still requires the disturbance of rare plants
and translocations vary in their success, depending (in part) on the quality of the receiving environment and the
flexibility of the species to be moved.
Residual effects are characterized as having an adverse direction, low magnitude, low (local) geographic extent,
high duration, low frequency, and moderate reversibility. The overall residual effects to rare plants are anticipated
to be not significant, as populations of the species identified within the Project footprint have also been identified in
the vicinity of NNPR, and elsewhere in the NWT.

.
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FIGURES
Figure 1

Bird Survey Stations

Figure 2

Collared Pika Survey Stations

Figure 3

Vegetation Transects and Rare Plant Survey
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APPENDIX A
COLLARED PIKA HABITAT ASSESSMENT CRITERIA

2017 Baseline Wildlife and Vegetation Field Report REV 02

2017 BASELINE WILDLIFE & VEGETATION FIELD REPORT
FILE: ENW.EENW03326-01 | AUGUST 14, 2018 | ISSUED FOR USE

Pika Habitat Assessment Checklist
1

Is it talus?
Yes - Rock boulder field consisting of large rocks with crevices & cracks with
little exposed soil.
Go to #2

No - Scree rock field consisting of small, flat, and looser rocks that lack
crevices and cracks. Note, if the scree is too loose to hike on (rocks slide
underfoot) then it’s not pika habitat.
Not pika habitat; Do NOT survey. Stop assessing for habitat and move on
to the next location.

No - A meadow with few boulders/rocks. The depth of rocks need to be
approx. ≥30 cm.
Not pika habitat; Do NOT survey. Stop assessing for habitat and move on
to the next location.

2

3

4

Does the talus consist of large boulders?
Yes – majority of the boulders ≥30 cm diameter
If yes, go to #3
No – majority of the boulders <30 cm diameter (as per Parks Canada Nahanni National Park Reserve Collared
Pika Field Survey Protocol “scree patches (rocks <30 cm) are not suitable”.
Not pika habitat, do NOT survey. Record observation on Habitat Evaluation Datasheet (including GPS location)
and take photos.
Is there a meadow/vegetation patch within 10 m of the talus boulder field?
If Yes, go to #4
No – follow talus boulder field further downslope. If still no vegetation within 10 m of talus boulder then not pika
habitat, do NOT survey. Record on Habitat Evaluation Datasheet (including GPS location) and take photos.
Is talus of sufficient size? Parks Canada Pika Monitoring Protocol for the Montane Cordillera Bioregion,
Version 2 (provided by Parks Canada) indicated “previous research has indicated that pika are territorial and their
territory has been identified as approximately 30 m in diameter…”
Yes – Boulder talus field is at least 20 m diameter.
If yes, complete pika survey.
No – Boulder talus field is <20 m diameter.
Do NOT survey.
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APPENDIX B
VEGETATION SPECIES LIST

2017 Baseline Wildlife and Vegetation Field Report REV 02

2017 BASELINE WILDLIFE VEGETATION FIELD REPORT
FILE: ENW.EENW03326-01 | AUGUST 2018 | ISSUED FOR USE

Herb Species List
Layer

Trees and
Shrubs

Scientific Name
Andromeda polifolia
Arctous alpina

Common Name
Bog Rosemary
Alpine Bearberry

Provincial General Status
Secure
Secure

Betula glandulosa
Cassiope tetragona
Dasiphora fruticosa
Empetrum nigrum
Juniperus communis
Kalmia polifolia

Glandular Birch
Arctic White Heather
Shrubby Cinquefoil
Black Crowberry
Common Juniper
Bog Laurel

Secure
Secure
Secure
Secure
Secure
Secure

Picea glauca
Populus balsamifera
Rhododendron lapponicum
Rhododendron tomentosum
Salix alaxensis
Salix arbusculoides
Salix arctica

White Spruce
Balsam Poplar
Lapland Rosebay
Narrow-leaved Labrador Tea
Alaska Willow
Littletree Willow
Arctic Willow

Secure
Secure
Secure
Secure
Secure
Secure
Secure

Salix brachycarpa
Salix glauca
Salix myrtillifolia
Salix planifolia
Salix polaris

Short-fruit Willow
Gray willow
Blueberry Willow
Diamond-leaved Willow
Snow-bed Willow

Secure
Secure
Secure
Secure
Secure

Salix pyrifolia

Balsam Willow

Secure

Salix reticulata
Vaccinium uliginosum
Vaccinium vitis-idaea
Androsace chamaejasme

Net-veined Willow
Alpine Bilberry
Rock Cranberry
Sweet-flower Rock-jasmine

Secure
Secure
Secure
Secure

Anemone parviflora
Anemone richardsonii
Antennaria rosea
Anticlea elegans

Small-flower Anemone
Yellow Anemone
Rosy Pussytoes
Mountain Death Camas

Secure
Secure
Secure
Secure

Arctagrostis latifolia
Arnica angustifolia
Askellia pygmaea

Broad-leaf Arctic-bent
Narrowleaf Arnica
Dwarf Alpine Hawksbeard

Secure
Secure
Secure

Asplenium viride
Astragalus umbellatus
Bistorta vivipara

Spleenwort
Tundra Milk-vetch
Alpine Knotweed

May Be At Risk
Secure
Secure

Braya glabella
Braya humilis
Calamagrostis purpurascens
Carex capillaris
Carex membranacea
Carex rupestris

Smooth Rockcress
Alpine Northern Rockcress
Purple Reed Grass
Hairlike Sedge
Fragile-seed Sedge
Rock Sedge

Secure
Secure
Secure
Secure
Secure
Secure

Carex scirpoidea

Bulrush Sedge

Secure

Carex siccata
Carex vaginata
Chamerion angustifolium
Chamerion latifolium
Cornus canadensis
Cypripedium parviflorum
Cypripedium guttatum
Cystopteris fragilis

Dry-spike Sedge
Sheathed Sedge
Fireweed
River Beauty
Dwarf Dogwood
Small Yellow Lady's-slipper
Spotted Lady's-slipper
Fragile Fern

Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure

Delphinium glaucum
Draba lactea
Dryas drummondii
Dryas integrifolia
Equisetum arvense
Equisetum pratense

Pale Larkspur
Milky Whitlow-grass
Yellow Mountain Avens
Entire-leaved Mountain Avens
Field Horsetail
Meadow Horsetail

Secure
Secure
Secure
Secure
Secure
Secure

Equisetum scirpoides

Dwarf Scouring-rush

Secure
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Herb Species List
Layer

Bryoid

Scientific Name
Equisetum variegatum
Erigeron humilis
Erigeron hyssopifolius
Festuca saximontana

Common Name
Variegated Horsetail
Low Fleabane
Hyssop-leaved Fleabane
Rocky Mountain Fescue

Provincial General Status
Secure
Secure
Secure
Secure

Galearis rotundifolia
Hedysarum alpinum
Hedysarum boreale
Huperzia selago
Mertensia paniculata
Orthilia secunda

Small Round-leaved Orchis
Alpine Sweet-Vetch
Boreal Sweet- vetch
Fir Clubmoss
Northern Bluebell
One-sided Wintergreen

Secure
Secure
Secure
Secure
Secure
Secure

Oxyria digyna
Oxytropis campestris
Oxytropis nigrescens
Packera hyperborealis
Parnassia palustris
Parrya nudicaulis
Pedicularis labradorica

Mountain Sorrel
Field Locoweed
Blackish Locoweed
Boreal Groundsel
Marsh Grass-of-parnassus
Naked-stemmed Wallflower
Labrador Lousewort

Secure
Secure
Secure
Secure
Secure
Secure
Secure

Pedicularis lanata
Pinguicula vulgaris
Platanthera obtusata
Poa alpina
Poa arctica

Woolly Lousewort
Common Butterwort
Blunt-leaved Bog Orchid
Alpine Bluegrass
Arctic Bluegrass

Secure
Secure
Secure
Secure
Secure

Primula stricta
Pyrola asarifolia

Stiff Primrose
Pink Pyrola

Secure
Secure

Pyrola grandiflora
Saussurea angustifolia
Saxifraga aizoides
Saxifraga oppositifolia

Arctic Pyrola
Narrow-leaf Saw-wort
Yellow Mountain Saxifrage
Purple Mountain Saxifrage

Secure
Secure
Secure
Secure

Saxifraga tricuspidata
Silene acaulis
Silene uralensis

Prickly Saxifrage
Moss Campion
Apetalous Campion

Secure
Secure
Secure

Solidago multiradiata
Solidago simplex
Stellaria longifolia

Alpine Goldenrod
Sticky Goldenrod
Longleaf Stitchwort

Secure
Secure
Secure

Tephroseris frigida
Thalictrum sparsiflorum
Tofieldia coccinea
Tofieldia pusilla
Viola epipsila
Woodsia glabella
Selaginella sibirica

Arctic Groundsel
Few Flower Meadow Rue
Northern False Asphodel
Scotch False Asphodel
Northern Marsh Violet
Smooth Cliff-fern
Siberian Spikemoss

Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Wetland Species List
Layer

Tree and
Shrubs

Graminoids
and Forbs

Scientific Name

Common Name

Provincial General Status

Alnus viridis

Green Alder

Secure

Alnus incana

Speckled Alder

Secure

Andromeda polifolia

Bog Rosemary

Secure

Arctous alpina

Alpine Bearberry

Secure

Betula glandulosa

Glandular Birch

Secure

Betula papyrifera

Paper Birch

Secure

Chamaedaphne calyculata

Leatherleaf

Secure

Cornus stolonifera

Red Osier Dogwood

Secure

Dasiphora fruticosa

Shrubby Cinquefoil

Secure

Kalmia polifolia

Bog Laurel

Secure

Larix laricina

Tamarack

Secure

Myrica gale

Sweet Gale

Secure

Pedicularis labradorica

Labrador Lousewort

Secure

Picea mariana

Black Spruce

Secure

Populus balsamifera

Balsam Poplar

Secure

Rhododendron groenlandicum

Common Labrador Tea

Secure

Rhododendron lapponicum

Lapland Rosebay

Secure

Rosa acicularis

Prickly Rose

Secure

Salix arbusculoides

Littletree Willow

Secure

Salix glauca

Gray willow

Secure

Salix myrtillifolia

Blueberry Willow

Secure

Salix planifolia

Diamond-leaved Willow

Secure

Salix polaris

Polar Willow

Secure

Salix pseudomonticola

False Mountain Willow

Secure

Salix reticulata

Net-veined Willow

Secure

Vaccinium uliginosum

Alpine Bilberry

Secure

Vaccinium vitis-idaea

Rock Cranberry

Secure

Achillea alpina

Siberian Yarrow

Secure

Galearis rotundifolia

Small Round-leaved Orchis

Secure

Arctagrostis latifolia

Broad-leaf Arctic-bent

Secure

Bistorta vivipara

Alpine Knotweed

Secure

Calamagrostis canadensis

Blue-jointed Reed Grass

Secure

Calla palustris

Wild Calla

Secure

Carex aquatilis

Water Sedge

Secure

Carex aurea

Golden Fruit Sedge

Secure

Carex diandra

Lesser Panicled Sedge

Secure

Carex gynocrates

Northern Bog Sedge

Secure

Carex limosa

Mud Sedge

Secure

Carex utriculata

Northwest Territory Sedge

Secure

Carex vaginata

Sheathed Sedge

Secure

Cicuta bulbifera

Bulbous Water-hemlock

Secure

Comarum palustre

Marsh Cinquefoil

Secure
Secure

Comarum palustre

Marsh Cinquefoil

Coptidium lapponicum

Lapland Buttercup

Secure

Cornus canadensis

Dwarf Dogwood

Secure

Cypripedium guttatum

Spotted Lady's-slipper

Secure

Eleocharis palustris

Common Spike Rush

Secure

Equisetum arvense

Field Horsetail

Secure

Equisetum fluviatile

Water Horsetail

Secure

Equisetum palustre

Marsh Horsetail

Secure

Equisetum scirpoides

Dwarf Scouring-rush

Secure

Equisetum variegatum

Variegated Horsetail

Secure

Eriophorum angustifolium

Narrow-leaved Cotton-grass

Secure

Eriophorum brachyantherum

Short-anther Cotton-grass

Secure

Eriophorum viridicarinatum

Tassel Cotton-grass

Secure

Galium trifidum

Small Bedstraw

Secure

Geocaulon lividum

Northern Comandra spp

Secure

Geum aleppicum

Yellow Avens

Secure

Geum macrophyllum

Large-leaved Avens

Secure

Hippuris vulgaris

Common Marestail

Secure
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Wetland Species List
Layer

Graminoids
and Forbs

Scientific Name

Common Name

Provincial General Status

Juncus alpinoarticulatus

Northern Green Rush

Secure

Juncus castaneus

Chestnut Rush

Secure

Linnaea borealis

Twinflower

Secure

Lysimachia thyrsiflora

Tufted Yellow Loosetrife

Secure

Maianthemum trifolium

Three-leaved False Solomon's Seal

Secure

Mentha canadensis

Canada Mint

Secure

Neottia borealis

Northern Twayblade

Secure

Persicaria amphibia

Water Smartweed

Secure

Petasites frigidus

Arctic Sweet Coltsfoot

Secure

Petasites sagittatus

Arrow-Leaved Sweet-Coltsfoot

Not Assessed

Pinguicula vulgaris

Common Butterwort

Secure

Platanthera aquilonis

Tall Northern Green Orchid

Secure

Poa alpina

Alpine Bluegrass

Secure

Potamogeton richardsonii

Richardson's pondweed

Secure

Potentilla norvegica

Norwegian Cinquefoil

Secure

Pyrola asarifolia

Pink Pyrola

Secure

Pyrola grandiflora

Arctic Pyrola

Secure

Rubus arcticus

Arctic Raspberry

Secure

Rubus chamaemorus

Cloudberry

Secure

Rumex occidentalis

Western Dock

Secure

Scutellaria galericulata

Hooded Skullcap

Secure

Sium suave

Water Parsnip

Secure

Stellaria longipes

Long-stalked Stitchwort

Secure

Tofieldia pusilla

Scotch False Asphodel

Secure

Triantha glutinosa

Sticky False Asphodel

Secure

Triglochin palustris

Marsh Arrowgrass

Secure

Typha latifolia

Broad-leaf Cattail

Secure

Utricularia intermedia

Flatleaf Bladderwort

Secure

Utricularia vulgaris

Greater Bladderwort

Secure

Viola epipsila

Northern Marsh Violet

Secure
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Mixedwood Species List
Layer

Trees and
Shrubs

Graminoids and
Forbs

Scientific Name
Alnus incana
Alnus viridis
Amelanchier alnifolia
Arctostaphylos uva-ursi
Arctous alpina
Betula glandulosa
Betula papyrifera
Cornus stolonifera
Dasiphora fruticosa
Juniperus communis
Lonicera dioica
Picea glauca
Pinus contorta
Populus balsamifera
Populus tremuloides
Rhododendron groenlandicum
Ribes lacustre
Ribes oxyacanthoides
Ribes triste
Rosa acicularis
Rubus idaeus
Salix alaxensis
Salix arbusculoides
Salix bebbiana
Salix glauca
Salix myrtillifolia
Salix niphoclada
Salix planifolia
Salix scouleriana
Salix serissima
Shepherdia canadensis
Vaccinium uliginosum
Vaccinium vitis-idaea
Viburnum edule
Actaea rubra
Anemone parviflora
Anticlea elegans
Aquilegia brevistyla
Arnica angustifolia
Astragalus americanus
Boschniakia rossica
Botrychium lunaria
Carex aquatilis
Carex capillaris
Carex disperma
Carex membranacea
Chamerion angustifolium
Coptidium lapponicum
Corallorhiza trifida
Cornus canadensis
Cornus canadensis
Cypripedium guttatum
Cypripedium passerinum
Delphinium glaucum
Diphasiastrum complanatum
Dryas integrifolia
Empetrum nigrum
Equisetum arvense
Equisetum fluviatile
Equisetum pratense
Equisetum scirpoides

Common Name
Speckled Alder
Green Alder
Saskatoon Berry, Serviceberry
Common Bearberry
Alpine Bearberry
Glandular Birch
Paper Birch
Red Osier Dogwood
Shrubby Cinquefoil
Common Juniper
Mountain Honeysuckle
White Spruce
Lodgepole Pine
Balsam Poplar
Trembling Aspen
Common Labrador Tea
Bristly Black Currant
Canada Gooseberry
Swamp Red Currant
Prickly Rose
Red Raspberry
Alaska Willow
Littletree Willow
Bebb Willow
Gray willow
Blueberry Willow
Barren-ground Willow
Diamond-leaved Willow
Scouler Willow
Autumn Willow
Buffalo-berry
Alpine Bilberry
Rock Cranberry
Squashberry
Red Baneberry
Small-flower Anemone
Mountain Death Camas
Blue Columbine
Narrowleaf Arnica
American Milk-vetch
Northern Groundcone
Common Moonwort
Water Sedge
Hairlike Sedge
Softleaf Sedge
Fragile-seed Sedge
Fireweed
Lapland Buttercup
Early Coral Root
Dwarf Dogwood
Dwarf Dogwood
Spotted Lady's-slipper
Sparrow's-egg Lady's-slipper
Pale Larkspur
Trailing Clubmoss
Entire-leaved Mountain Avens
Black Crowberry
Field Horsetail
Water Horsetail
Meadow Horsetail
Dwarf Scouring-rush

Provincial General Status
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Mixedwood Species List
Layer

Graminoids and
Forbs

Scientific Name
Equisetum sylvaticum
Equisetum variegatum
Festuca baffinensis
Fragaria vesca
Fragaria virginiana
Galearis rotundifolia
Galium boreale
Gentianella propinqua
Geocaulon lividum
Goodyera repens
Gymnocarpium dryopteris
Linnaea borealis
Lycopodium annotinum
Lycopodium annotinum
Lycopodium clavatum
Maianthemum canadense
Mertensia paniculata
Mertensia paniculata
Mitella nuda
Orthilia secunda
Oxytropis campestris
Oxytropis deflexa
Pedicularis labradorica
Petasites frigidus
Pinguicula vulgaris
Platanthera obtusata
Platanthera orbiculata
Poa alpina
Pyrola asarifolia
Pyrola chlorantha
Rubus arcticus
Rubus chamaemorus
Rubus pubescens
Solidago multiradiata
Symphyotrichum ciliolatum
Tephroseris frigida
Tofieldia pusilla
Viola epipsila
Viola renifolia

Common Name
Woodland Horsetail
Variegated Horsetail
Baffin Fescue
Woodland Strawberry
Virginia Strawberry
Small Round-leaved Orchis
Northern Bedstraw
Four-parted Gentian
Northern Comandra
Lesser Rattlesnake Plantain
Common Oak-fern
Twinflower
Bristly Clubmoss
Bristly Clubmoss
Running Clubmoss
Wild Lily-of-the-Valley
Northern Bluebell
Northern Bluebell
Bare-stem Bishop's Cap
One-sided Wintergreen
Field Locoweed
Pendant-pod Locoweed
Labrador Lousewort
Arctic Sweet Coltsfoot
Common Butterwort
Blunt-leaved Bog Orchid
Small Round-leaved Bog Orchid
Alpine Bluegrass
Pink Pyrola
Greenish-flowered Pyrola
Arctic Raspberry
Cloudberry
Dwarf Red Raspberry
Alpine Goldenrod
Lindley's Aster
Arctic Groundsel
Scotch False Asphodel
Northern Marsh Violet
Kidney-leaf White Violet

Provincial General Status
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Not Assessed
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Sensitive
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Coniferous Species List
Layer

Trees and Shrubs

Graminoids and
Forbs

Scientific Name

Common Name

Provincial General Status

Alnus viridis

Green Alder

Secure

Andromeda polifolia

Bog Rosemary

Secure

Arctostaphylos uva-ursi

Common Bearberry

Secure

Arctous alpina

Alpine Bearberry

Secure

Arctous rubra

Red Bearberry

Secure

Betula glandulosa

Glandular Birch

Secure

Betula papyrifera

Paper Birch

Secure

Cassiope tetragona

Arctic White Heather

Secure

Chamaedaphne calyculata

Leatherleaf

Secure

Dasiphora fruticosa

Shrubby Cinquefoil

Secure

Empetrum nigrum

Black Crowberry

Secure

Juniperus communis

Common Juniper

Secure

Kalmia polifolia

Bog Laurel

Secure

Larix laricina

Tamarack

Secure

Picea glauca

White Spruce

Secure

Picea mariana

Black Spruce

Secure

Populus balsamifera

Balsam Poplar

Secure

Rhododendron groenlandicum

Common Labrador Tea

Secure

Rhododendron tomentosum

Narrow-leaved Labrador Tea

Secure

Ribes lacustre

Bristly Black Currant

Secure

Ribes triste

Swamp Red Currant

Secure

Rosa acicularis

Prickly Rose

Secure

Rubus arcticus

Arctic Raspberry

Secure

Salix arbusculoides

Littletree Willow

Secure

Salix barclayi

Barclay Willow

Secure

Salix bebbiana

Bebb Willow

Secure

Salix brachycarpa

Short-fruit Willow

Secure

Salix glauca

Gray willow

Secure

Salix myrtillifolia

Blueberry Willow

Secure

Salix niphoclada

Barren-ground Willow

Secure

Salix polaris

Polar Willow

Secure

Salix reticulata

Net-veined Willow

Secure

Salix scouleriana

Scouler Willow

Secure

Salix serissima

Autumn Willow

Secure

Shepherdia canadensis

Buffalo-berry

Secure

Vaccinium oxycoccos

Small Cranberry

Secure

Vaccinium uliginosum

Alpine Bilberry

Secure

Viburnum edule

Squashberry

Secure

Aconitum delphinifolium

Mountain Monkshood

Secure

Anticlea elegans

Mountain Death Camas

Secure

Galearis rotundifolia

Small Round-leaved Orchis

Secure

Androsace chamaejasme

Sweet-flower Rock-jasmine

Secure

Anemone parviflora

Small-flower Anemone

Secure

Anemone richardsonii

Yellow Anemone

Secure
Secure

Arctagrostis latifolia

Broad-leaf Arctic-bent

Artemisia norvegica

Arctic Sagebrush

Secure

Astragalus umbellatus

Tundra Milk-vetch

Secure

Bistorta vivipara

Alpine Knotweed

Secure

Boschniakia rossica

Northern Groundcone

Secure

Calamagrostis canadensis

Blue-jointed Reed Grass

Secure

Calypso bulbosa

Caypso

Secure
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Coniferous Species List
Layer

Graminoids and
Forbs

Bryoid

Scientific Name

Common Name

Provincial General Status

Carex capillaris

Hairlike Sedge

Secure

Carex siccata

Dry-spike Sedge

Secure

Carex vaginata

Sheathed Sedge

Secure

Chamerion angustifolium

Fireweed

Secure

Chrysosplenium tetrandrum

Northern Golden Saxifrage

Secure

Coptidium lapponicum

Lapland Buttercup

Secure

Corallorhiza trifida

Early Coral Root

Secure

Cornus canadensis

Dwarf Dogwood

Secure

Cypripedium parviflorum

Yellow Lady's-slipper

Secure

Delphinium glaucum

Pale Larkspur

Secure

Diphasiastrum complanatum

Trailing Clubmoss

Secure

Draba lactea

Milky Whitlow-grass

Secure

Equisetum arvense

Field Horsetail

Secure

Equisetum scirpoides

Dwarf Scouring-rush

Secure

Equisetum sylvaticum

Woodland Horsetail

Secure

Equisetum variegatum

Variegated Horsetail

Secure

Eriophorum vaginatum

Tussock Cotton-grass

Secure

Fragaria vesca

Woodland Strawberry

Secure

Galearis rotundifolia

Small Round-leaved Orchis

Secure

Geocaulon lividum

Northern Comandra

Secure

Goodyera repens

Lesser Rattlesnake Plantain

Secure

Hedysarum boreale

Boreal Sweet- vetch

Secure

Lathyrus ochroleucus

Cream Vetchling

Secure

Linnaea borealis

Twinflower

Secure

Luzula parviflora

Small-flowered Wood Rush

Secure

Lycopodium annotinum

Bristly Clubmoss

Secure

Maianthemum canadense

Wild Lily-of-the-Valley

Secure

Mertensia paniculata

Northern Bluebell

Secure

Mitella nuda

Bare-stem Bishop's Cap

Secure

Neottia borealis

Northern Twayblade

Secure

Orthilia secunda

One-sided Wintergreen

Secure

Parnassia palustris

Marsh Grass-of-parnassus

Secure

Parrya nudicaulis

Naked-stemmed Wallflower

Secure

Pedicularis labradorica

Labrador Lousewort

Secure

Pedicularis sudetica

Sudetan Lousewort

Secure

Petasites frigidus

Arctic Sweet Coltsfoot

Secure

Petasites vitifolius

Sweet Coltsfoot spp

Not Assessed

Pinguicula vulgaris

Common Butterwort

Secure

Platanthera obtusata

Blunt-leaved Bog Orchid

Secure

Platanthera orbiculata

Small Round-leaved Bog Orchid

Sensitive

Poa alpina

Alpine Bluegrass

Secure

Polemonium acutiflorum

Tall Jacob's Ladder

Secure

Primula stricta

Stiff Primrose

Secure

Pyrola asarifolia

Pink Pyrola

Secure

Pyrola grandiflora

Arctic Pyrola

Secure

Rubus arcticus

Arctic Raspberry

Secure

Rubus chamaemorus

Cloudberry

Secure

Tephroseris frigida

Arctic Groundsel

Secure

Thalictrum sparsiflorum

Few Flower Meadow Rue

Secure

Tofieldia pusilla

Scotch False Asphodel

Secure

Hylocomium splendens

stair-step moss

Secure
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Deciduous Species List
Layer

Trees and
Shrubs

Graminoids and
Forbs

Scientific Name

Common Name

Provincial General Status

Alnus viridis

Green Alder

Secure

Arctostaphylos uva-ursi

Common Bearberry

Secure

Betula papyrifera

Paper Birch

Secure

Cornus stolonifera

Red Osier Dogwood

Secure

Juniperus communis

Common Juniper

Secure

Picea glauca

White Spruce

Secure

Populus balsamifera

Balsam Poplar

Secure

Populus tremuloides

Trembling Aspen

Secure

Ribes lacustre

Bristly Black Currant

Secure

Rosa acicularis

Prickly Rose

Secure

Salix glauca

Gray willow

Secure

Salix scouleriana

Scouler Willow

Secure

Shepherdia canadensis

Buffalo-berry

Secure

Vaccinium vitis-idaea

Rock Cranberry

Secure

Viburnum edule

Squashberry

Secure

Actaea rubra

Red Baneberry

Secure

Anticlea elegans

Mountain Death Camas

Secure

Aquilegia brevistyla

Blue Columbine

Secure

Aralia nudicaulis

Wild Sarsaparilla

Secure

Astragalus americanus

American Milk-vetch

Secure

Chamerion angustifolium

Fireweed

Secure

Cornus canadensis

Dwarf Dogwood

Secure

Equisetum arvense

Field Horsetail

Secure

Festuca baffinensis

Baffin Fescue

Secure

Fragaria vesca

Woodland Strawberry

Secure

Fragaria virginiana

Virginia Strawberry

Secure

Galium boreale

Northern Bedstraw

Secure

Lathyrus ochroleucus

Cream Vetchling

Secure

Linnaea borealis

Twinflower

Secure

Lycopodium annotinum

Bristly Clubmoss

Secure

Maianthemum canadense

Wild Lily-of-the-Valley

Secure

Mertensia paniculata

Northern Bluebell

Secure

Mitella nuda

Bare-stem Bishop's Cap

Secure

Orthilia secunda

One-sided Wintergreen

Secure

Petasites frigidus

Arctic Sweet Coltsfoot

Secure

Petasites palmatus

Sweet Coltsfoot spp

Not Assessed

Pyrola asarifolia

Pink Pyrola

Secure

Pyrola grandiflora

Arctic Pyrola

Secure

Rubus arcticus

Arctic Raspberry

Secure

Rubus pubescens

Dwarf Red Raspberry

Secure

Symphyotrichum ciliolatum

Lindley's Aster

Secure

Symphyotrichum ciliolatum

Lindley's Aster

Secure

Vicia americana

American Purple Vetch

Secure

Viola epipsila

Northern Marsh Violet

Secure

Viola renifolia

Kidney-leaf White Violet

Secure
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Shrub - Alluvial Species List
Layer

Trees and
Shrubs

Graminoids and
Forbs

Scientific Name
Alnus viridis
Andromeda polifolia
Arctous rubra
Arctostaphylos uva-ursi
Arctous alpina
Betula glandulosa
Cassiope tetragona
Dasiphora fruticosa
Empetrum nigrum
Juniperus communis
Juniperus horizontalis
Picea glauca
Populus balsamifera
Rhododendron lapponicum
Rosa acicularis
Salix alaxensis
Salix candida
Salix reticulata
Vaccinium uliginosum
Vaccinium vitis-idaea
Viburnum edule
Achillea millefolium
Galearis rotundifolia
Anemone parviflora
Anemone richardsonii
Antennaria alpina
Antennaria pulcherrima
Anticlea elegans
Arnica angustifolia
Arnica angustifolia
Artemisia norvegica
Bistorta plumosa
Calamagrostis canadensis
Carex concinna
Carex membranacea
Carex rotundata
Carex scirpoidea
Carex siccata
Carex vaginata
Castilleja raupii
Chamerion latifolium
Cypripedium guttatum
Cypripedium parviflorum
Cypripedium parviflorum
Cypripedium passerinum
Delphinium glaucum
Draba micropetala
Dryas drummondii
Dryas integrifolia
Equisetum arvense
Equisetum pratense
Equisetum scirpoides
Equisetum variegatum
Erigeron hyssopifolius
Eriophorum vaginatum
Fragaria virginiana
Galium boreale
Galium trifidum
Hedysarum alpinum
Hedysarum boreale

Common Name
Green Alder
Bog Rosemary
Red Bearberry
Common Bearberry
Alpine Bearberry
Glandular Birch
Arctic White Heather
Shrubby Cinquefoil
Black Crowberry
Common Juniper
Creeping Juniper
White Spruce
Balsam Poplar
Lapland Rosebay
Prickly Rose
Alaska Willow
Hoary Willow
Net-veined Willow
Alpine Bilberry
Rock Cranberry
Squashberry
Common Yarrow
Small Round-leaved Orchis
Small-flower Anemone
Yellow Anemone
Alpine Pussytoes
Showy Pussytoes
Mountain Death Camas
Narrowleaf Arnica
Narrowleaf Arnica
Arctic Sagebrush
Meadow Bistort
Blue-jointed Reed Grass
Low Northern Sedge
Fragile-seed Sedge
Pumpkin-fruited Sedge
Bulrush Sedge
Dry-spike Sedge
Sheathed Sedge
Ruap Indian Paintbrush
River Beauty
Spotted Lady's-slipper
Yellow Lady's-slipper
Yellow Lady's-slipper
Sparrow's-egg Lady's-slipper
Pale Larkspur
Alpine Whitlow-grass
Yellow Mountain Avens
Entire-leaved Mountain Avens
Field Horsetail
Meadow Horsetail
Dwarf Scouring-rush
Variegated Horsetail
Hyssop-leaved Fleabane
Tussock Cotton-grass
Virginia Strawberry
Northern Bedstraw
Small Bedstraw
Alpine Sweet-vetch
Boreal Sweet- vetch

Provincial General Status
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Shrub - Alluvial Species List
Layer

Scientific Name
Juncus arcticus
Leymus innovatus
Linnaea borealis
Parrya nudicaulis
Pedicularis sudetica
Petasites frigidus
Petasites palmatus
Petasites sagittatus
Phalaris arundinacea
Pinguicula vulgaris
Platanthera aquilonis
Poa alpina
Poa palustris
Polemonium acutiflorum
Pyrola asarifolia
Pyrola grandiflora
Rubus arcticus
Saxifraga aizoides
Saxifraga oppositifolia
Selaginella sibirica
Silene acaulis
Silene uralensis
Symphyotrichum ciliolatum
Thalictrum sparsiflorum
Tofieldia pusilla

Common Name
Arctic Rush
Downy Lyme Grass
Twinflower
Naked-stemmed Wallflower
Sudetan Lousewort
Arctic Sweet Coltsfoot
Sweet Coltsfoot spp
Arrow-Leaved Sweet-Coltsfoot
Reed Canary Grass
Common Butterwort
Tall Northern Green Orchid
Alpine Bluegrass
Fowl Bluegrass
Tall Jacob's Ladder
Pink Pyrola
Arctic Pyrola
Arctic Raspberry
Yellow Mountain Saxifrage
Purple Mountain Saxifrage
Siberian Spikemoss
Moss Campion
Apetalous Campion
Lindley's Aster
Few Flower Meadow Rue
Scotch False Asphodel

Provincial General Status
Secure
Secure
Secure
Secure
Secure
Secure
Not Assessed
Not Assessed
Undetermined
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Shrub - Subalpine Species List
Layer

Trees and Shrubs

Scientific Name
Andromeda polifolia
Arctostaphylos uva-ursi
Arctous alpina
Betula glandulosa
Cassiope tetragona
Dasiphora fruticosa
Empetrum nigrum
Juniperus communis
Juniperus horizontalis
Kalmia polifolia
Picea glauca
Populus balsamifera
Populus tremuloides
Rhododendron groenlandicum
Rhododendron lapponicum
Rhododendron tomentosum
Salix alaxensis
Salix arbusculoides
Salix glauca
Salix interior
Salix myrtillifolia
Salix polaris
Salix pyrifolia
Salix reticulata
Shepherdia canadensis
Vaccinium uliginosum
Vaccinium vitis-idaea
Viburnum edule
Aconitum delphinifolium
Galearis rotundifolia
Androsace chamaejasme
Anemone parviflora
Anemone richardsonii
Antennaria monocephala
Anticlea elegans
Arctagrostis latifolia
Arnica angustifolia
Artemisia norvegica
Asplenium viride
Astragalus umbellatus
Bistorta vivipara
Braya humilis
Bromus pumpellianus
Calamagrostis purpurascens
Campanula lasiocarpa
Campanula uniflora
Carex albonigra
Carex capillaris
Carex disperma
Carex rariflora
Carex rupestris
Carex scirpoidea
Carex siccata
Carex vaginata
Castilleja hyperborea
Castilleja pallida
Chamerion angustifolium
Cypripedium guttatum
Cypripedium passerinum
Cystopteris fragilis
Delphinium glaucum
Diphasiastrum complanatum
Draba glabella
Draba lactea
Dryas drummondii
Dryas integrifolia

Common Name
Bog Rosemary
Common Bearberry
Alpine Bearberry
Glandular Birch
Arctic White Heather
Shrubby Cinquefoil
Black Crowberry
Common Juniper
Creeping Juniper
Bog Laurel
White Spruce
Balsam Poplar
Trembling Aspen
Common Labrador Tea
Lapland Rosebay
Narrow-leaved Labrador Tea
Alaska Willow
Littletree Willow
Gray willow
Sandbar Willow
Blueberry Willow
Polar Willow
Balsam Willow
Net-veined Willow
Buffalo-berry
Alpine Bilberry
Rock Cranberry
Squashberry
Mountain Monkshood
Small Round-leaved Orchis
Sweet-flower Rock-jasmine
Small-flower Anemone
Yellow Anemone
Pygmy Pussytoes
Mountain Death Camas
Broad-leaf Arctic-bent
Narrowleaf Arnica
Arctic Sagebrush
Green Spleenwort
Tundra Milk-vetch
Alpine Knotweed
Alpine Northern Rockcress
Pumpelly Brome
Purple Reed Grass
Mountain Bellflower
Arctic Harebell
Black-and-White-Scale Sedge
Hairlike Sedge
Softleaf Sedge
Loose-flowered Sedge
Rock Sedge
Bulrush Sedge
Dry-spike Sedge
Sheathed Sedge
Northern Paintbrush
Boreal Paintbrush
Fireweed
Spotted Lady's-slipper
Sparrow's-egg Lady's-slipper
Fragile Fern
Pale Larkspur
Trailing Clubmoss
Rock Whitlow-grass
Milky Whitlow-grass
Yellow Mountain Avens
Entire-leaved Mountain Avens

Provincial General Status
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Not Assessed
Secure
Secure
Secure
Secure
May Be At Risk
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Shrub - Subalpine Species List
Layer

Graminoids and
Forbs

Scientific Name
Equisetum pratense
Equisetum scirpoides
Erigeron humilis
Erigeron hyssopifolius
Festuca brachyphylla
Galium boreale
Geocaulon lividum
Hedysarum alpinum
Huperzia selago
Juncus castaneus
Leymus innovatus
Linnaea borealis
Lycopodium annotinum
Mertensia paniculata
Minuartia arctica
Minuartia rubella
Mitella nuda
Oxytropis campestris
Oxytropis maydelliana
Packera paupercula
Parnassia palustris
Parrya nudicaulis
Pedicularis labradorica
Pedicularis lanata
Pedicularis lapponica
Pinguicula vulgaris
Platanthera aquilonis
Platanthera obtusata
Poa alpigena
Poa alpina
Poa arctica
Polemonium acutiflorum
Primula stricta
Pyrola asarifolia
Pyrola chlorantha
Pyrola grandiflora
Rubus arcticus
Sabulina rubella
Saussurea angustifolia
Saxifraga aizoides
Saxifraga oppositifolia
Saxifraga tricuspidata
Silene acaulis
Solidago simplex
Stellaria crassifolia
Symphyotrichum ciliolatum
Tephroseris frigida
Thalictrum sparsiflorum
Tofieldia coccinea
Tofieldia pusilla
Triantha glutinosa
Viola epipsila
Woodsia glabella

Common Name
Meadow Horsetail
Dwarf Scouring-rush
Low Fleabane
Hyssop-leaved Fleabane
Short-leaved Fescue
Northern Bedstraw
Northern Comandra
Alpine Sweet-vetch
Fir Clubmoss
Chestnut Rush
Downy Lyme Grass
Twinflower
Bristly Clubmoss
Northern Bluebell
Arctic Stitchwort
Boreal Stitchwort
Bare-stem Bishop's Cap
Field Locoweed
Maydell Locoweed
Balsam Groundsel
Marsh Grass-of-parnassus
Naked-stemmed Wallflower
Labrador Lousewort
Woolly Lousewort
Lapland Lousewort
Common Butterwort
Tall Northern Green Orchid
Blunt-leaved Bog Orchid
Kentucky Bluegrass
Alpine Bluegrass
Arctic Bluegrass
Tall Jacob's Ladder
Stiff Primrose
Pink Pyrola
Greenish-flowered Pyrola
Arctic Pyrola
Arctic Raspberry
Boreal Stitchwort
Narrow-leaf Saw-wort
Yellow Mountain Saxifrage
Purple Mountain Saxifrage
Prickly Saxifrage
Moss Campion
Sticky Goldenrod
Fleshy Stitchwort
Lindley's Aster
Arctic Groundsel
Few Flower Meadow Rue
Northern False Asphodel
Scotch False Asphodel
Sticky False Asphodel
Northern Marsh Violet
Smooth Cliff-fern

Provincial General Status
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Not Assessed
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Shrub - Burn Species List
Layer

Trees
and
Shrubs

Scientific Name
Alnus viridis
Andromeda polifolia
Arctous rubra
Arctostaphylos uva-ursi
Betula glandulosa
Cassiope tetragona
Dasiphora fruticosa
Larix laricina
Picea glauca
Pinus contorta
Populus balsamifera
Rhododendron groenlandicum
Ribes lacustre
Rosa acicularis
Rubus idaeus
Salix arbusculoides
Salix bebbiana
Salix glauca
Salix myrtillifolia
Salix niphoclada
Salix reticulata
Shepherdia canadensis
Vaccinium oxycoccos
Vaccinium vitis-idaea
Viburnum edule
Arctagrostis latifolia
Arnica angustifolia
Carex siccata
Carex vaginata
Chamerion angustifolium
Cornus canadensis
Delphinium glaucum
Equisetum arvense
Equisetum scirpoides
Equisetum sylvaticum
Eriophorum vaginatum
Galearis rotundifolia
Geocaulon lividum
Hedysarum alpinum
Leymus innovatus
Linnaea borealis
Mertensia paniculata
Mitella nuda
Parnassia palustris
Pedicularis labradorica
Petasites frigidus
Platanthera obtusata
Polemonium acutiflorum
Pyrola grandiflora
Rubus arcticus
Rubus chamaemorus
Senecio lugens
Tofieldia pusilla

Common Name
Green Alder
Bog Rosemary
Red Bearberry
Common Bearberry
Glandular Birch
Arctic White Heather
Shrubby Cinquefoil
Tamarack
White Spruce
Lodgepole Pine
Balsam Poplar
Common Labrador Tea
Bristly Black Currant
Prickly Rose
Red Raspberry
Littletree Willow
Bebb Willow
Gray willow
Blueberry Willow
Barren-ground Willow
Net-veined Willow
Buffalo-berry
Small Cranberry
Rock Cranberry
Squashberry
Broad-leaf Arctic-bent
Narrowleaf Arnica
Dry-spike Sedge
Sheathed Sedge
Fireweed
Dwarf Dogwood
Pale Larkspur
Field Horsetail
Dwarf Scouring-rush
Woodland Horsetail
Tussock Cotton-grass
Small Round-leaved Orchis
Northern Comandra spp
Alpine Sweet-vetch
Downy Lyme Grass
Twinflower
Northern Bluebell
Bare-stem Bishop's Cap
Marsh Grass-of-parnassus
Labrador Lousewort
Arctic Sweet Coltsfoot
Blunt-leaved Bog Orchid
Tall Jacob's Ladder
Arctic Pyrola
Arctic Raspberry
Cloudberry
Black-tip Ragwort
Scotch False Asphodel

Provincial General Status
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
Secure
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Bryoid Species List
Layer
Trees and Shrubs

Graminoids and
Forbs

Scientific Name

Common Name

Provincial General Status

Betula glandulosa

Glandular Birch

Secure

Dasiphora fruticosa

Shrubby Cinquefoil

Secure

Salix reticulata

Net-veined Willow

Secure

Anemone parviflora

Small-flower Anemone

Secure

Carex siccata

Dry-spike Sedge

Secure

Cystopteris fragilis

Fragile Fern

Secure

Dryas integrifolia

Entire-leaved Mountain Avens

Secure

Silene acaulis

Moss Campion

Secure

Thalictrum sparsiflorum

Few Flowered Meadow Rue

Secure

Woodsia glabella

Smooth Cliff-fern

Secure
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APPENDIX C
TALUS HABITAT RESULTS
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Talus Site Name

Overall Talus Aspect

Average Elevation (m)

Distance to Road (m)

2
Talus Size (m )

Average Boulder Size
(Small: 30-50cm;
Medium: 50-100cm;
Large: >100cm)

Meadow Composition
(Dominant Cover)

Total Pika Territories

Total Active
Observations (Fresh
Haypiles, Visual, and
Vocalizations)¹

Total Inactive
Observations

15-003

NW

1353

10

1000

Small - Medium

Forbs and Bare
Ground/Rocks

8

1

15

15-023

W

1382

10

600

Large

Forbs

1

4

5

15-031

W

1435

30

900

Medium

Forbs

2

0

12

16-10-1

E

1455

30

1800

Small to Medium

Graminoids and Bare
Ground/Rocks

1

0

4

16-14

NE

1458

75

8000

Large

Forbs and Bare
Ground/Rock

4

0

14

Small - Large

Forbs and Bare
Ground/Rocks

4

0

8

Small - Medium

Forbs and Bare
Ground/Rocks

2

0

6

Forbs and Bare
Ground/Rocks

5

0

11

16-E of 12-1
16-near 10

SE
SE

1467

60

1459

60

3200
900

17-(15)

SW

1543

100

3750

Medium

17-(16-1)

NW

1489

100

200

Medium

Graminoids

1

0

3

3

0

5

17-14b-14a

NE

1502

80

15000

Large

Forbs, Graminoids and
Bare Ground/Rock

19-112

S

1401

75

750

Small - Medium

Forbs and Bare
Ground/Rocks

4

4

8

24-094

N

1197

250

1500

Medium

Forbs and Bare
Ground/Rocks

4

0

16

26-125

NE

1163

200

2400

Small

Forbs

9

3

26

26-155

N

1157

200

250

Small

Lichen/Moss

1

0

1

Medium

Lichen/Moss and
Graminoids

1

10

0

2

0

6

32-61A

NW

897

20

400

33-001

NW

946

180

1500

Small

Tree/Shrubs, Graminoid,
Forb, Moss/Lichen

33-61A #2

NW

899

15

200

Medium

Lichen/Moss

1

7

1

33-61B

NW

896

15

1000

Medium

Tree/Shrubs and
Graminoids

1

0

2

33-61D

NW

886

10

200

Medium

Tree/Shrubs and
Graminoids

1

0

2

33-near 61D

NW

900

10

900

Medium

Graminoids

1

0

3

34-077

NW

850

5

800

-

-

1

0

1

34-080

NW

862

25

300

Medium

Forbs

2

0

5

34-086/61G

W

866

27

2500

Medium-Large

Forbs and Lichen/Moss

5

8

9

1

0

6

34-after 61 E (before 34)

NW

872

50

225

Medium

Tree/Shrubs, Forbs and
Graminoids

35-069

NW

853

25

3000

Medium

Lichen/Moss and
Tree/Shrubs

2

0

5

37-057

NW

810

25

1500

Small

Lichen/Moss, Forbs and
Bare Ground/Rock

1

0

1

37-059

N

813

20

200

Small - Medium

Lichen/Moss and Forbs

2

0

2

38-045

NW

806

50

3000

Medium

Tree/Shrubs and Forbs

1

0

1

38-050

NW

818

50

900

Small

-

1

0

2

38-052

NW

819

60

500

Small

Lichen/Moss

1

0

1

38-054

NW

816

0

250

Small

Bare Ground/Rock

1

0

1

22-111²

NE

Not Recorded

0

175

Not Recorded

Not Recorded

0

0

0

27-158²

NE

Not Recorded

Not Recorded

1500

Not Recorded

Not Recorded

0

0

0

27-160²

NE

Not Recorded

Not Recorded

200

Not Recorded

Not Recorded

0

0

0

14-002²̕̕³

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

0

0

0

36-26-157²³

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

0

0

0

50-28-501²³

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

0

0

0

76-38-049²³

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

Not Recorded

0

0

0

1. Fresh haypiles that also had a latrine were counted as a single Pika observation.
2. Talus Sites surveyed that provided no Pika haypile, latrine, visual, or vocal observations.
3. Recorded in Habitat Evaluation data.
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LIMITATIONS ON USE OF THIS DOCUMENT
NATURAL SCIENCES
1.1 USE OF DOCUMENT AND OWNERSHIP

1.3 STANDARD OF CARE

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).

Services performed by TETRA TECH for the Professional Document
have been conducted in accordance with the Contract, in a manner
consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.

The Professional Document is intended for the sole use of TETRA
TECH’s Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.

If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.

1.4 DISCLOSURE OF INFORMATION BY CLIENT
The Client acknowledges that it has fully cooperated with TETRA TECH
with respect to the provision of all available information on the past,
present, and proposed conditions on the site, including historical
information respecting the use of the site. The Client further
acknowledges that in order for TETRA TECH to properly provide the
services contracted for in the Contract, TETRA TECH has relied upon
the Client with respect to both the full disclosure and accuracy of any
such information.

Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party’s
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.

1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS
During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by persons other than the Client.

The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH’s professional work product and shall remain
the copyright property of TETRA TECH.

While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.

The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.

1.6 GENERAL LIMITATIONS OF DOCUMENT

1.2 ALTERNATIVE DOCUMENT FORMAT

This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH’s
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.

The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.
The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this report, at or on the development
proposed as of the date of the Professional Document requires a
supplementary investigation and assessment.

Both electronic file and/or hard copy versions of TETRA TECH’s
Instruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH’s Instruments of Professional Service will be used only and
exactly as submitted by TETRA TECH.

TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.

Electronic files submitted by TETRA TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client’s current or future software and hardware systems.
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1.7 ENVIRONMENTAL ISSUES

1.8 NOTIFICATION OF AUTHORITIES

The ability to rely upon and generalize from environmental baseline
data is dependent on data collection activities occurring within
biologically relevant survey windows.

TETRA TECH professionals are bound by their ethical commitments to
act within the bounds of all pertinent regulations. In certain instances,
observations by TETRA TECH of regulatory contravention may require
that regulatory agencies and other persons be informed. The client
agrees that notification to such bodies or persons as required may be
done by TETRA TECH in its reasonably exercised discretion.

It is incumbent upon the Client and any Authorized Party, to be
knowledgeable of the level of risk that has been incorporated into the
project design or scope, in consideration of the level of the
environmental baseline information that was reasonably acquired to
facilitate completion of the scope.
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