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Executive Summary
Sabina Gold and Silver Corp. (Sabina) has prepared a Project Proposal and permit applications for the
development of the Back River Project (the “Project”). The Project is located in the West Kitikmeot
Region of Nunavut. The mineral potential of the Project has been explored since the 1980’s and recent
work by Sabina has outlined economic deposits of gold within at least eight deposits.
Project Description
The proposed Back River Project includes the development of mineral deposits in areas referred to as
the Goose and George Properties, with associated infrastructure including all-weather and winter
access roads connecting the properties as well as the Marine Laydown Area in southern Bathurst Inlet.
Within the Goose and George Properties there are several mineral targets and information to date has
identified eight deposits that could be mined economically: three deposits at the Goose Property
(Goose, Umwelt, and Llama) and five deposits at the George Property (Locale 1, Locale 2, Lone Cow,
GH, and Slave). Currently open pit and underground mining methods are under consideration for
mineral extraction at all deposits. The optimal mining methods will be determined as part of the
ongoing pre-feasibility and future feasibility studies.
Ore will be mined and trucked to a central processing plant at the Goose Property. Gold will be
recovered and dore bars will be produced by conventional techniques which include crushing and
grinding of the ore, and gravity, flotation, and leaching of the concentrate. Ore from all Goose and
George Properties will be processed at this one location and waste rock will be stored in designated
storage areas on surface or backfilled in mine workings. Tailings from the mill will be stored in a single
Tailings Storage Area in the vicinity of the mill. The mine and mineral processing plant would operate
for up to 15 years or longer and employ up to 900 people across the Project. About half of these
employees would be on site at any one time because of the fly in/fly out rotational schedule.
A Marine Laydown Area in southern Bathurst Inlet would be used for annual resupply and seasonal
transport during the open-water season to bring in equipment, supplies and fuel.
The Project would also include camps, laydown areas, maintenance and mechanical repair shops,
warehouses, fuel storage tanks, airstrips, winter and all-weather roads within each Property and
connecting the Properties and Bathurst Inlet. Most of these facilities would be removed at the end of
mine life. Roads, airstrips, tailings storage and waste rock storage areas cannot be removed and would
be returned to an agreed-upon land use with regulators and the communities.
Sabina is developing a mine plan that uses scientific and engineering information, public input and
traditional knowledge. Location of the roads, tailings storage area, waste rock storage areas, mineral
processing plant and camps will be finalized based on this input. Sabina is committed to construct,
operate, close and reclaim the mine site in a manner that meets or exceeds regulatory requirements,
minimizes environmental and social impacts and provides opportunities for economic and social
development in Nunavut.
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Summary of Back River Project Description
Location:

West Kitikmeot, Nunavut

Mining Method:

Goose Property: Open Pit at Llama, Umwelt and Goose deposits; Underground at
Umwelt and Goose deposits
George Property: Underground at Locale 1, Locale 2, Lone Cow, GH, and Slave deposits

Mine Life:

2 years initial construction, 10 to 15 years of production, and up to 5 years closure

Production Rate (Ore):

20 to 28 million tonnes Life of Mine

Production Rate (Waste):

Up to 250 million tonnes Life of Mine

Mill feed Source:

A blend of underground and open pit ore

Mill Processing Rate:

Up to 7,000 tonnes per day

Mill Processing Method:

Gravity separation with a flotation leaching circuit

Product:

Gold dore bars

Transportation and Logistics:

Air year–round and sealift during open water season only

Infrastructure and Site:

Goose Property:
Waste Rock Storage Area; Ore stockpile; Mill building; Assay laboratory; Lined bulk
storage area for Ammonium Nitrate; Emulsion mixing plant and wash bay; Explosives
magazines; Reagent storage; Core logging facility; Warehousing facility; Emergency
facilities (fire and ambulance station); General maintenance building (site services);
Mine maintenance building; Waste management building; Light vehicle maintenance
workshop; Heavy equipment maintenance workshop; 600-person camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Diesel power plant;
Power utility buildings; Brine mixing buildings; Diesel tank farm; Airstrip and
associated navigation equipment; Tailings Storage Area.
George Property:
Waste Rock Storage Area; Ore Stockpile; Lined bulk storage area for Ammonium
Nitrate; Emulsion mixing plant and wash bay; Explosives magazines; Reagent storage;
Core logging facility; Warehousing facility; Emergency facilities (fire and ambulance
station); General maintenance building (site services); Mine maintenance building;
Waste management building; Light vehicle maintenance workshop; Heavy equipment
maintenance workshop; ventilation systems; 350-person Camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Airstrip and associated
navigation equipment; Diesel power plant; Power utility buildings; Brine mixing
buildings; Diesel tank farm
Marine Laydown Area on Bathurst Inlet:
Lined bulk storage area for Ammonium Nitrate; Reagent Storage; Emergency and spill
response facilities (focused on ocean fuel spills); General maintenance building;
Waste management building; Light vehicle maintenance workshop; 100-person camp
complete with kitchen, dry and recreational facilities; Office facilities; Modular
potable water treatment system; Modular sewage treatment system; Diesel power
plant; Airstrip and associated navigation equipment
Access Roads Connecting Goose and George, and Marine Laydown Area:
Combination of all-weather and ice roads within and between properties and
Bathurst Inlet.

Markets:

ii
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Public Consultation
Public participation is one of the five guiding principles for the Nunavut Impact Review Board (NIRB) as
it fulfills its mandate. Public participation is therefore fundamental to NIRB’s environmental
assessment process and to the Project life cycle.
Sabina has initiated a consultation and public participation program presented in this report. Currently
this program focuses on the environmental assessment process; however, this will continue for the life
of the Project.
The key objective of Sabina’s consultation program is to ensure effective two way communication so all
community stakeholders in the Kitikmeot Region are offered the opportunity to learn about, question,
and comment on the proposed Project’s development plans. This also allows the Company to hear and
understand the knowledge that the communities can bring to the process.
Traditional Knowledge
The Back River Project lies in the traditional territory of the Copper Inuit of the West Kitikmeot.
There is one major regional traditional knowledge project in existence that covers this area, the
Naonaiyaotit Traditional Knowledge Project (NTKP), belonging to the Inuit, as represented by the
Kitikmeot Inuit Association.
There are two phases planned for incorporating traditional knowledge into the assessment for the Back
River Project. The first phase will consist of a compilation report of the existing traditional knowledge
from the NTKP and other sources. The second phase will obtain and report on additional site specific
information. All information will be incorporated into the final Environment Impact Statement.
Description of the Existing Environment
Comprehensive baseline environmental studies were conducted in the Project area in 2011, and are
planned to continue in 2012. Select baseline information is also available from previous years.
The following components were sampled already, or will be sampled, as part of the 2012
environmental baseline studies:
o

Meteorology;

o

Air Quality;

o

Noise;

o

Hydrology;

o

Hydrogeology;

o

Mine Site Drainage Chemistry;

o

Bathymetry;

o

Freshwater Water Quality, Sediment Quality and Aquatic Biology;

o

Freshwater Fish and Fish Habitat;

o

Marine Water Quality, Sediment Quality and Aquatic Biology;

o

Marine Fish Habitat;

o

Wildlife, including Caribou, Muskox, Wolverine, Grizzly Bear, Birds, Waterfowl, Raptors,
Seabirds, Small Mammals, including when appropriate their den sites and Marine Mammals;
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o

Mapping, Vegetation and Soils;

o

Archaeology;

o

Country Foods;

o

Public Consultation;

o

Traditional Knowledge;

o

Socio-economic; and

o

Land Use.

In many of these areas, both Traditional Knowledge and results from Public Consultation will be
incorporated into the studies. Results from the 2011/2012 baseline studies will be provided as part of
the draft Environmental Impact Statement.
In this report, information on the existing physical, biological, and socio-economic environments
relevant to the proposed Project are described using some of the recently obtained site-specific
information along with literature and available historical sources. Species of concern that could
interact with the Project are also identified and the report includes a description of potential Valuable
Ecosystem Components (VECs) and Valuable Socio-Economic Components (VSECs) for the preparation of
the draft Environmental Impact Statement.
Identification of Potential Environmental Effects and Proposed Mitigation
Potential effects on the physical, biological, and socio-economic environments were identified based
on the proposed Project development. Potential effects and proposed mitigation strategies were
described for the following environmental components:
o

Physical Environment: Air Quality, Noise, Ground Stability and Permafrost, Groundwater,
Hydrology and Limnology, Freshwater Water Quality, Freshwater Sediment Quality, Marine Water
Quality, Marine Sediment Quality, Climate Conditions, Unique or Fragile Landscapes, Soil Quality;

o

Biological Environment: Ecosystems and Vegetation, Terrestrial Wildlife, Migratory Songbirds
and Shorebirds, Raptors, Waterfowl, Freshwater Aquatic Resources, Freshwater Fish and Fish
Habitat, Marine Aquatic Resources, Marine Fish and Fish Habitat, Marine Wildlife;

o

Socio-Economic Environment: Archaeology, Land and Resource Use, Local and Regional Traffic
Patterns, Socio-Economic (including Employment and Training).

Proposed mitigation measures to either avoid or minimize the potential effects are described for each
environmental component.
The potential for trans-boundary effects are also described in this report. There are several animal
species that potentially migrate through the Project area as well as to areas outside of Nunavut,
including grizzly bears, migratory birds, caribou, and marine mammals.
As requested in NIRB’s Part 2 Screening Form, a discussion of how the potential effects of this Project
interact cumulatively with the potential effects of relevant past, present, and reasonably foreseeable
Projects in a regional context is included.
It should be noted that all potential effects discussed in this report, including trans-boundary effects
and cumulative effects, are very conservative in that only potential effects are identified, not residual
effects. A detailed environmental assessment that includes the nature and significance of residual
iv
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effects (those effects remaining after mitigation measures are considered) will be conducted as part of
the draft Environmental Impact Statement.
Environmental Plans
A number of focused environmental plans will be developed both before and during the operation of
the mine as key tools for identifying strategies to minimize environmental effects from the Project.
Many such plans will be required to support the various permits and authorizations needed for the
Project. Other plans will be implemented to support Sabina employees as they work both safely and in
ways that protect the environment. The reporting mechanisms outlined in these plans will provide
feedback on how Sabina’s operations are influencing the physical, biological, and socio-economic
environments. At this early phase of the Project, only a few environmental plans are discussed in this
report, including:
o

An overall Environmental Management Plan;

o

An Environmental Awareness Program;

o

An overall Environmental Monitoring Program, of which there would be many specific
monitoring programs for various environmental components; and

o

A general Closure and Reclamation Plan.

These plans, among others, will be more fully developed for inclusion in the draft Environmental
Impact Statement in the future.
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THE BACK RIVER PROJECT
Project Description

1. Introduction

1.

Introduction

Rescan Environmental Services Ltd. (Rescan), on behalf of Sabina Gold & Silver Corp. (Sabina), has
prepared this Project Proposal to support permit applications and the environmental screening of the
development of the Back River Project. SRK has been retained by Sabina for engineering services, and
contributed to the Project Description portion of this report.
The Back River Project is an advanced exploration gold Project located in the West Kitikmeot region of
Nunavut, as shown in Figure 1-1, at approximately 65° to 66° north latitude, and 106° to 107° west
longitude. Figure 1-2 shows the boundaries of the mineral claims owned by Sabina in the Back River
Project area.
The Project is broken down into three primary areas (Goose Property, George Property and a Marine
Laydown Area) with interconnecting all-weather and seasonal road corridors. Shipping through Bathurst
Inlet during the open water season will be used for the delivery of equipment and supplies.

PROPONENT INFORMATION AND CURRENT AUTHORIZATIONS

1.1

Sabina is a public Canadian mining company (SBB: TSX) that is focused on development of its
100%-owned Back River Project. Company contact details are as follows:
Sabina Gold & Silver Corp.
930 West 1st Street
Suite 202
North Vancouver, BC
Tel: 604-998-4175 or 888-648-4218
Fax: 604-998-1051
Table 1.1-1 presents the current authorizations and permits that are in place for the mineral
exploration activities and baseline data collection activities that are occurring on the Property.

SABINA ENVIRONMENTAL AND SOCIAL RESPONSIBILITY POLICY

1.2

Sabina is committed to environmentally responsible and socially acceptable exploration and mining
practices. We are dedicated to creating and maintaining a safe environment for both the land we
occupy and the people that drive its success. The company's philosophy is to conduct its operations to
protect not only the environment, but the health and safety of its employees and the public as well.
Sabina also subscribes to the principles of sustainable development in mining. While mining cannot
occur without an impact on the surrounding natural environment and communities, our responsibility is
to limit negative environmental and social impacts and to enhance positive impacts.
To achieve these goals, Sabina is committed to:
o

Seeking to be environmental leaders in the mining community by integrating responsible
environmental management as an essential component of all business decisions;

o

Comply with all applicable laws, regulations and standards; uphold the spirit of the law and
where laws do not adequately protect the environment, apply standards that minimize any
adverse environmental impacts resulting from its operations;

SABINA GOLD & SILVER CORP.
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PROJECT DESCRIPTION

o

Communicate openly with employees, the regulatory community and the public on
environmental issues and address concerns pertaining to potential hazards and impacts;

o

Assess the potential effects of operations and integrate protective measures into the planning
process to prevent or reduce impacts to the environment and on public health and safety;

o

Take appropriate corrective actions should unexpected environmental impacts occur. This will
also include taking appropriate action to prevent reoccurrence of these impacts;

o

Provide adequate resources, personnel and training so that all employees are aware of and able
to support implementation of the environmental and social policy;

o

Conduct and support research and programs that improve understanding of the local environment,
conserve resources, minimize waste, improve processes, and protect the environment;

o

Working with the appropriate local regulators and agencies, maximize benefits to the affected
communities and residents; and

o

Balance all decisions with best management practices, scientific principles and traditional
knowledge.

Table 1.1-1. Current Authorizations and Permits
Permit No.
N33221
N2011F0029

Permit Name

Type

Prospector permit

Expiry
(y-m-d)

Agency

2013-03-31

AANDC

Description

Winter road Beechy Area
Winter road Bathurst Inlet to
Back River

Class A

2013-12-13

AANDC

Winter Road

Class A

2012-09-16

AANDC

Winter Road

Winter road Hackett to
George

Class A

2013-02-28

AANDC

winter road connecting
Hackett and George Camps

Winter road Bathurst Inlet to
Goose and George

Level 3

2013-03-31

KIA

Winter Road

Winter road Hackett to
George
Back River Mineral
Exploration

Level 3

2012-03-31a

KIA

winter road connecting
Hackett and George Camps

Class A

2012-10-31

AANDC

KTL304C017 Amended

Goose Camp

Level 3

2012-12-13

KIA

Staking/prospecting,
exploration (ground/air
geophysics), drilling, bulk
sampling, bulk fuel storage,
camp, winter road, all-weather
airstrip & connecting road

KTL204C012 Amended

Boulder

Level 2

2012-12-13

KIA

Staking/prospecting,
exploration (ground/air
geophysics), geophysical
survey, gridding and drilling

KTL304C018 Amended

George Camp

Level 3

2012-12-13

KIA

Staking/prospecting,
exploration (ground/air
geophysics), drilling, bulk
sampling, bulk fuel storage,
camp, winter road

KTL204C020 Amended

Boot

Level 2

2012-12-13

KIA

Exploration (air/ground
geophysics), staking,
prospecting, fly/survival
camp and drilling

N2010F0017
N2009F0015
KTL304F049 Amended
KTL304F012
N2010C0016

(continued)
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Table 1.1-1. Current Authorizations and Permits (completed)
Permit No.

Permit Name

Type

Expiry

Agency

Description

2BE-GEO1015

George Water

Type B

2015-06-15

NWB

Water use and waste disposal for
exploration and clean-up
activities

2BE-GOO1015

Goose Water

Type B

2015-03-31

NWB

Industrial water use and waste
disposal, bulk sample and
exploration

N2012C0003

Wishbone - Malley
exploration activities on
crown land

Class A

2014-02-06

AANDC

Staking/prospecting, exploration
(ground/air geophysics), drilling,
bulk sampling, bulk fuel storage,
camp, winter road

KTL312C004

Wishbone - Malley
exploration activities on IOL

Level 3

2012-12-13

KIA

Staking/prospecting, exploration
(ground/air geophysics), drilling,
bulk sampling, bulk fuel storage,
camp, winter road

2BEMLL1217

Wishbone-Malley water

Type B

2017-03-26

NWB

Water use and waste disposal for
exploration and clean-up
activities

Note: Additional research permits are in place in order to conduct environmental, socio-ec, and archaeological baseline studies
a: Extension Pending

OCCUPATIONAL HEALTH AND SAFETY POLICY

1.3

People who work for Sabina are the key to the Company's success and we are committed to the health,
safety and well-being of our entire workforce.
Sabina requires and enables each of its employees and contractors to maintain the health and safety of
all individuals engaged in Sabina's operations and to strive to achieve an incident/accident free
workplace.
Sabina provides its employees and contractors with the necessary resources to:
o

Promote, prescribe and implement, health and safety practises and standards throughout the
Company's operations in every stage of exploration, development, production and closure.

o

Meet and, where reasonably practical, exceed regulatory requirements and continually strive
to achieve best practises, notwithstanding any absence of legislation.

o

Educate and train, on an ongoing basis, the individuals involved in Company operations to
protect against injury, accidents and hazards.

o

Institute health and safety reporting and accountability requirements and monitor same on an
ongoing basis.

o

Thoroughly investigate accidents, incidents and near misses and implement procedures and
policies in a timely fashion to prevent re-occurrence.

o

Work proactively with the public, contractors and governmental agencies to foster
collaborative working relationships.

SABINA GOLD & SILVER CORP.
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1.4

PROJECT FACT SHEET

Table 1.4-1. Summary of Back River Project Description
Location:

West Kitikmeot, Nunavut

Mining Method:

Goose Property: Open Pit at Llama, Umwelt and Goose deposits; Underground at
Umwelt and Goose deposits
George Property: Underground at Locale 1, Locale 2, Lone Cow, GH, and Slave deposits

Mine Life:

2 years initial construction, 10 to 15 years of production, and up to 5 years closure

Production Rate (Ore):

20 to 28 million tonnes Life of Mine

Production Rate (Waste):

Up to 250 million tonnes Life of Mine

Mill feed Source:

A blend of underground and open pit ore

Mill Processing Rate:

Up to 7,000 tonnes per day

Mill Processing Method:

Gravity separation with a flotation leaching circuit

Product:

Gold dore bars

Transportation and Logistics:

Air year–round and sealift during open water season only

Infrastructure and Site:

Goose Property:
Waste Rock Storage Area; Ore stockpile; Mill building; Assay laboratory; Lined bulk
storage area for Ammonium Nitrate; Emulsion mixing plant and wash bay; Explosives
magazines; Reagent storage; Core logging facility; Warehousing facility; Emergency
facilities (fire and ambulance station); General maintenance building (site services);
Mine maintenance building; Waste management building; Light vehicle maintenance
workshop; Heavy equipment maintenance workshop; 600-person camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Diesel power plant;
Power utility buildings; Brine mixing buildings; Diesel tank farm; Airstrip and
associated navigation equipment; Tailings Storage Area.
George Property:
Waste Rock Storage Area; Ore Stockpile; Lined bulk storage area for Ammonium
Nitrate; Emulsion mixing plant and wash bay; Explosives magazines; Reagent storage;
Core logging facility; Warehousing facility; Emergency facilities (fire and ambulance
station); General maintenance building (site services); Mine maintenance building;
Waste management building; Light vehicle maintenance workshop; Heavy equipment
maintenance workshop; ventilation systems; 350-person Camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Airstrip and associated
navigation equipment; Diesel power plant; Power utility buildings; Brine mixing
buildings; Diesel tank farm
Marine Laydown Area on Bathurst Inlet:
Lined bulk storage area for Ammonium Nitrate; Reagent Storage; Emergency and spill
response facilities (focused on ocean fuel spills); General maintenance building;
Waste management building; Light vehicle maintenance workshop; 100-person camp
complete with kitchen, dry and recreational facilities; Office facilities; Modular
potable water treatment system; Modular sewage treatment system; Diesel power
plant; Airstrip and associated navigation equipment
Access Roads Connecting Goose and George, and Marine Laydown Area:
Combination of all-weather and ice roads within and between properties and
Bathurst Inlet.

Markets:

1-6
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1.5

REQUIRED PERMITS, APPROVALS, AND LICENCES

The West Kitikmeot Regional Land Use Plan is still in draft form. As such, this Project Proposal has not
been sent to the Nunavut Planning Commission for a conformity review.
This Project Proposal has been submitted to the Nunavut Water Board (as part of a Type A water
licence application) and to the Nunavut Impact Review Board simultaneously.
The development of the Back River Project will require a Project Certificate to be issued by the
Nunavut Impact Review Board. This is issued after the completion of the environmental impact review
process and after it has been determined that the Project should proceed.
The Project will require a Type A Water Licence from the Nunavut Water Board, which can only be
issued after a Project Certificate is obtained. Sabina intends to use the Nunavut Impact Review Board
and Nunavut Water Board Coordinated Process in order to expedite the Type A Water License.
A Fisheries Authorization will be required from the Department of Fisheries and Oceans. It is planned
that Sabina will work with the Department of Fisheries and Oceans such that the authorization process
will occur concurrently with the environmental review process.
The Project may require a Schedule 2 Amendment to the Metal Mining Effluent Regulations, depending
on the plans for tailings containment and management. Environment Canada is responsible for these
regulations. If required, it is understood that the process for obtaining a Schedule 2 Amendment may
partially occur concurrently with the environmental review process.
The Project will require a land use permit from Aboriginal Affairs and Northern Development Canada
for infrastructure located on Crown land. The Project will also require a land use permit from the
Kitikmeot Inuit Association for development on Inuit Owned Land.
Other permits and licences will also be required for the Project. Table 1.5-1 presents the major
permits that will be required for the Project, and Table 1.5-2 presents the applicable legislation and
responsible authorities for all of the potential permits and licences that may be required.
Table 1.5-1. Major Permits and Licences Required for the Back River Project
Authorizing Agency

Related Activities

Nunavut Impact Review
Board

Required to proceed with Project

Kitikmeot Inuit Association

Required to proceed with Project

Nunavut Water Board

Water use and waste disposal related to all phases of
Project;
discharge limits to receiving environment

Class A Land Use Permit

Aboriginal Affairs and
Northern Development
Canada

Development of mine and roads

Inuit-Owned Lake-Land
Use License

Kitikmeot Inuit Association

Development of mine and roads

Fisheries Authorization

Department of Fisheries and
Oceans

Harmful alteration, disruption, or destruction of fish
habitat

Permit/Licence
Project Certificate
Inuit Impact and Benefit
Agreement
Type A Water Licence

Schedule 2 Amendment

Environment Canada

Use of a fish-bearing lake for tailings management

Navigable Waters Permit

Transport Canada-Canadian
Coast Guard

Authorization if any part of development may interfere
with navigation e.g., installation of culverts or bridges

SABINA GOLD & SILVER CORP.
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Table 1.5-2. Legislation and Responsible Authorities for Potential Permits, Licences, and
Authorizations for the Back River Project
Legislation*

Responsible Authorities

Acts

Federal

Territorial

IPGs/DIO

TC

Arctic Waters Pollution
Prevention Act (AWPPR)
Building Codes
Inspection

CGS - GN

tradespeople
certification

CGS - GN
DOJ - NU

Business Corporations Act
(Nunavut)
Canada Wildlife Act (CWA)

EC
(Wildlife Area
Regulations) [WAR]

Engineers, Geologists and
Geophysicists Act (Nunavut)

DOJ - NU

Emergency Medical Aid Act
(Nunavut)

H&SS - NU

Environmental Protection Act
(Nunavut)

DOE - NU
(Spill Contingency
Planning and
Reporting
Regulations
(Nunavut))

Explosives Use Act (Nunavut)

WCB - NU
(Explosive Use
Regulations
(Nunavut))
NRCan

Explosives Act
(Explosives
Regulations)

DFO / EC

Fisheries Act
(Metal Mining
Effluent
Regulations)
(Northwest
Territories Fisheries
Regulations)
[NWTFR]
Compensation Plan

(continued)
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Table 1.5-2. Legislation and Responsible Authorities for Potential Permits, Licences, and
Authorizations for the Back River Project (continued)
Legislation*

Responsible Authorities

Acts

Federal

Fire Prevention Act (Nunavut)

Territorial

IPGs/DIO

CGS - NU
(Fire Prevention
Regulations
(Nunavut))
(Propane Cylinder
Storage Regulations
(Nunavut))

Fuel Tax and Rebate

Fin- NU
Development
Partnership
Agreement
DOJ - NU

Labour Standards Act
(Nunavut)
EC

Migratory Birds Convention
Act, 1994 (MBCA)
(Migratory Birds
Sanctuary)

WCB - NU

Mine Health and Safety Act
(Nunavut)
(Mine Health and
Safety Regulations
(Nunavut))
TC

Navigable Waters Act
Nunavut Archaeological and
Paleontological Sites
Regulations (Nunavut)

CLEY - NU

Nunavut Historical Resources
Act

CLEY - NU

Nunavut Land Claim
Agreement
(LUP compliance)

NPC

(Project Certificate)

NIRB

(Land Use)

KIA

(IIBA)

KIA

wildlife
compensation

KIA

reclamation
security

KIA
(continued)
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Table 1.5-2. Legislation and Responsible Authorities for Potential Permits, Licences, and
Authorizations for the Back River Project (continued)
Legislation*

Responsible Authorities

Acts

Federal

Territorial

IPGs/DIO

Nunavut Waters and Nunavut
Surface Rights Tribunal Act
NWT Waters Regulations
(Water Licence)

NWB

Public Health Act (Nunavut)

H&SS - NU

Camp Sanitation Regulations
(Nunavut)
TC

Transportation of Dangerous
Goods Act
(Transportation of
Dangerous Goods
Regulations)

CGS - NU

Transportation of Dangerous
Goods Act (Nunavut)
(Transportation of
Dangerous Goods
Regulations
(Nunavut))
AANDC

Territorial Lands Act
(Canada Mining
Regulations)
(Territorial Dredging
Regulations)
(Territorial Lands
Regulations)
(Territorial Land
Use Regulations)
(Territorial
Quarrying
Regulations)

DOE - NU

Territorial Parks Act
(Nunavut)
(Territorial Parks
Regulations
(Nunavut)) [TPRNU]
Wildlife Act Nunavut

DOE - NU
(Wildlife Sanctuaries
Regulations
(Nunavut))
(continued)
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Table 1.5-2. Legislation and Responsible Authorities for Potential Permits, Licences, and
Authorizations for the Back River Project (completed)
Legislation*

Responsible Authorities

Acts

Federal

Territorial

IPGs/DIO

WCB - NU

Worker’s Compensation Act
(Nunavut)
(Worker’s
Compensation
Regulations
(Nunavut)) [WCRNU]
(Camp Sanitation
Regulations
(Nunavut)
* unknown if applicable to Back River at this time.
AANDC= Aboriginal Affairs and Northern Development Canada,
NRCan=Natural Resources Canada;
EC=Environment Canada;
DFO=Department of Fisheries and Oceans Canada;
PC=Parks Canada;
TC=Transport Canada;
DOJ=Department of Justice;
CGS=Department of Community and Government Services;
H&SS=Department of Health and Social Services;
DOE=Department of Environment;
WCB=Workers Compensation Board;
CLEY=Department of Culture Language Elders and Youth;
IPG=Institute of Public Government;
DIO=Designated Inuit Organization

DEPARTMENT OF FISHERIES AND OCEANS OPERATIONAL STATEMENT
CONFORMITY

1.6

The following Department of Fisheries and Oceans Operational Statement activities will apply to the
Project:
o

Bridge Maintenance;

o

Clear Span Bridge;

o

Culvert Maintenance;

o

Ice Bridges and Snow Fills; and

o

Installation of Moorings.

The Project does not include any routine dredging. Sabina agrees to meet the conditions of the
Operational Statements described above and incorporate these measures to protect fish and fish habitat.
A signed letter to that effect is provided in Appendix D of this report.

1.7

SCOPE OF THIS REPORT

The following Project Proposal has been prepared to meet the information requirements of the
Nunavut Impact Review Board’s Screening Part 2 Form Project Specific Information Requirements.
This form is presented in Appendix B of this document as a conformity table.

SABINA GOLD & SILVER CORP.
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Table 1 of Nunavut Impact Review Board’s Project Specific Information Requirements, entitled
“Identification of Environmental Impacts”, is included in Chapter 7 of this document, as Table 7.2-1,
Identification of Potential Environmental Impacts.
Completed NIRB Part 1 forms in English, Inuktitut, and Inuinnaqtun are included in Appendix B, and
non-technical Project description summaries in English, Inuktitut, and Inuinnaqtun are included in
Appendix A.
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2. Project Description

2.

Project Description

This Project Proposal has been prepared to support permit applications and the environmental
screening of the development of the Back River Project (the ’Project’). The following description of
Project components is based on the recommendations of preliminary economic assessment work
completed by SRK Consulting (2012). As engineering studies of the Project advance with on-going
geotechnical, metallurgical and environmental baseline studies, in conjunction with on-going
stakeholder consultation, the components will be better defined and presented in draft and final
Environmental Impact Statements.

2.1

OVERVIEW

The Back River Project is located in the Kitikmeot region of Nunavut (Figure 2.1-1). The Project
includes the Goose Property and the George Property, a Marine Laydown Area situated in the southern
portion of Bathurst Inlet, and connecting all-weather and/or winter roads (Figure 2.1-2). The mine plan
for the Project is a 10-15 year operating mine life with a total ore feed to a single mill at the Goose
Property of 20-28 million tonnes.
Within the Goose and George Properties there are several mineral targets and information to date
identifies eight economic deposits: three deposits at the Goose Property (Goose, Umwelt, and Llama)
and five deposits at the George Property (Locale 1, Locale 2, Lone Cow, GH, and Slave; Figures 2.1-3
and 2.1-4). Currently open pit and underground mining methods are under consideration for mineral
extraction at all deposits. The optimal mining methods will be determined as part of the ongoing
pre-feasibility and future feasibility studies.
Ore will be mined and trucked using conventional methods and processed using standard gravity and
leach recovery processes at a mill located at the Goose Property. Ore from all Goose and George
Properties will be processed at this one location and waste rock will be stored in designated storage
areas on surface or backfilled in mine workings. Tailings from the mill will be stored in a single Tailings
Storage Area in the area of the mill. The mine and mineral processing plant would operate for up to
15 years or longer and employ up to 900 people across the Project. Only about half of the employees
would be on site at any one time because of the fly in/fly out rotational schedule.
A Marine Laydown Area in southern Bathurst Inlet would be used for annual resupply and seasonal
transport during the open-water season to bring in equipment, supplies and fuel.
The Project would also include camps, mineral processing plant, storage areas, maintenance and
mechanical repair warehouses, fuel storage tanks, tailings storage area, waste rock storage areas,
airstrips, winter and all-weather roads within each Property and connecting the Properties and the
Marine Laydown Area. Most of these facilities would be removed at the end of mine life.
Roads, airstrips, tailings storage and waste rock storage areas cannot be removed and would be
returned to an agreed-upon land use with regulators and the communities.
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PROJECT DESCRIPTION

2.2
2.2.1

PROJECT LOCATION AND RESOURCES
Location

The Back River Project is located in the Kitikmeot region of Nunavut (Figure 2.1-1), and includes the
Goose Property, the George Property, a Marine Laydown Area in southern Bathurst Inlet, and
connecting all-weather and/or winter roads (Figure 2.1-2). The closest communities to the Project are
Kingaok, located approximately 160 km to the north of the Goose Property, and Omingmaktok, located
approximately 250 km to the northeast of the Goose Property. The communities of Kugluktuk and
Cambridge Bay are the closest major regional settlements. Kugluktuk and Cambridge Bay are likely
sources of workers and contractors. Communities of the Eastern Kitikmeot region are also likely sources
of workers and contractors. These communities include Gjoa Haven, Kugaaruk and Taloyoak.
Yellowknife, NWT, is a transport hub and a source for workers, goods and services.
The Goose Property consists of several mineral targets, 3 of which have been identified as being
economical at this time (Goose, Umwelt, and Llama; Figure 2.1-3).
The George Property is located approximately 70 km to the northwest of the Goose Property, and consists
of a large connected underground mineralization zone, 5 areas of which have been identified as being
economic access locations at this time (Locale 1, Locale 2, Lone Cow, GH, and Slave; Figure 2.1-4).
The proposed Marine Laydown Area will be located somewhere in the southern portion of Bathurst Inlet
and the shipping route will follow along the marine waters north to Coronation Gulf into existing
shipping corridors to the East or West.
2.2.2

Current Exploration Activities

The Goose Property currently contains a 120 person all-season camp consisting of sleeping units, dry
mess facilities, offices, a core process facility, heavy equipment storage, a maintenance shop, and a
fuel tank farm (six 70,000-L dual walled enviro-type tanks). The camp is powered by a 365 kW dieselpowered generator. The Goose camp also has core logging and cutting facilities.
The George Property currently contains a 75-person all-season camp consisting of sleeping units, drillers
dry, mess facilities, a core process facility, a machine storage garage, a bermed fuel farm and two Atco
prefabricated sleeper trailers. A diesel powered generator provides power to the site as necessary.
During the winter months a 1,829 m (6,000 ft.) ice runway is used at either Goose and/or George
camps on adjacent large lakes. During the ice-free months, float-equipped smaller aircraft can land on
Goose Lake and other lakes in the Project area. A 530-m long dirt air strip is located on the George
Property for use by short take-off and landing aircraft such as Twin Otters. Goose Lake also has a small
dirt strip suitable for Twin Otter use. These airstrips are used during spring break up.
All bulk goods and fuel are either flown into the properties by aircraft or hauled by Cat train from a
supply barge located at Bathurst Inlet. No roads exist at site; only local dirt trails are present around
the existing exploration camps at the Goose and George Properties.
2.2.3

Resources and Reserves

SRK and Roscoe Postle and Associates have categorized the Back River grade estimates as a
combination of indicated and inferred resources in accordance with the criteria set out in the Canadian
NI 43-101. The indicated and inferred resources currently reported for the Umwelt, Goose, and George
deposits are summarized in Table 2.2-1.
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Table 2.2-1. Back River Resource Estimate, May 2012(1)(2)(3)(4)(5)(6)(7)(8)
Classification
Indicated

Inferred

Deposit

Tonnes

Au (g/t)

Au oz

Goose OP

7,697,000

4.45

1,101,000

Llama OP

1,860,000

9.41

562,000

Umwelt OP

6,532,000

4.89

1,026,000

Umwelt UG

4,407,000

5.31

751,900

George UG

2,727,000

8.14

714,000

TOTAL INDICATED

23,223,000

5.56

4,155,000

Goose OP

436,000

3.53

50,000

Llama OP

981,000

5.71

180,000

Umwelt OP

1,160,000

4.00

149,000

Goose UG

570,000

5.81

106,000

Umwelt UG

4,328,000

4.75

665,000

George UG

1,857,000

8.92

533,000

TOTAL INFERRED

9,332,000

5.61

1,683,000

1.

CIMM definition standards were followed for Mineral Resources
. Mineral resources for Llama are reported at a 0.76 Au (g/t) cut-off within an optimized pit shell at a gold price of
$1,050 Oz Au.
3.
Mineral resources for George are reported at a 2.00 g/t cut-off and were comprised of information from 890 drill hole
and trench records, of which 831 were considered for this mineral resource estimate
4.
The Umwelt Deposit OP mineral resources are reported at a cut-off grade of 1.00 g/t. UG resources are reported at a
cut-off grade of 2.00 g/t.
5.
OP mineral resources for Goose are reported at a 1.50 Au (g/t) cut-off within an optimised pit shell using a pit discard
cut-off grade of 0.70 Au (g/t). UG resources are reported at a cut-off grade of 3.00 Au (g/t).
6.
Numbers may not add due to rounding.
7.
The Qualified Person responsible for the George and Umwelt Resource estimates is Wayne Barnett, Pr.Sci.Nat., and
Marek Nowak, P.Eng., of SRK Consulting (Canada) Inc. respectively.
8.
The Qualified Person responsible for the Goose and Llama Mineral Resource estimates is Patti Nakai-Lajoie, P.Geo,
Roscoe Postle Associates, Inc.
2

Mineral resources that are not mineral reserves do not have demonstrated economic viability. Mineral resource
estimates do not account for mineability, selectivity, mining loss and dilution. These mineral resource estimates include
inferred mineral resources that are normally considered too speculative geologically to have economic considerations
applied to them that would enable them to be categorized as mineral reserves. There is also no certainty that these
inferred mineral resources will be converted to measured and indicated categories through further drilling, or into
mineral reserves, once economic considerations are applied.

2.2.4

Project Need and Purpose

The purpose of the Back River Project is to mine and process ore from eight deposits (Goose, Llama,
Umwelt, Locale 1, Locale 2, Lone Cow, GH, and Slave) and ship gold dore to world markets so there is
an economic return on investment while protecting the environment and maximizing the socioeconomic benefits to the region.

2.3

PROJECT HISTORY

The following Table 2.3-1 summarizes the Project history:
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Table 2.3-1. Project History
1982 – 1985

Reconnaissance exploration, targeting iron formation hosted gold mineralization, completed for
Back River Joint Venture (BRJV).
Mapping, sampling, airborne magnetics and electromagnetic surveys, and 2,518 m drilling
completed in area under prospecting permits

1985

The Kerr-McGee Corp. acquired interest in the BRJV with reconnaissance drilling resulting in
the discovery of the Locale 1 deposit at the George Property. The Goose Property claims were
staked.

1987-1989

Homestake Mineral Development (“Homestake”) acquired interest
Diamond drilling defined resources at five George deposits: Locale 1, Locale 2, Lone Cow Pond,
GH, and Slave. No work completed at Goose Property

1990 to 1994

Homestake drilled approximately 13,600m primarily focused on the Goose Property. Exploration
in this area also included till sampling and trace element geochemical survey. In addition,
ground vertical magnetic gradient, VLF-EM and Horizontal Loop electromagnetic surveying and
oriented core studies were also completed.
A pre-feasibility report and feasibility study evaluated the five deposits at the George Property.
Additional infill drilling, trenching, mapping and sampling contributed economic feasibility
assessment of the George Property.

1992 to 1996

No field work was completed on the George Property

1997

Arauco Resources Corporation acquired the Property and 15,500 m were drilled at George
deposits and 1,612m were drilled at the Goose deposit
Arauco changed its name to Kit Resources Ltd. (“Kit”)

1999 to 2002

Kinross optioned the George Project from Kit and 10,915m were drilled and mag/VLF and
spectral IP/resistivity surveys were completed
A “Conceptual Study for the Goose Project” for Kit and resource estimate completed
Kit merged with Wheaton River Minerals Ltd.
Additional exploration work completed at Goose included till and soil sampling and geological
mapping and channel sampling, and approximately 17,500m drilled.

2003 to 2004

Miramar Mining Corporation optioned the George and Goose Properties and a NI 43-101 was
completed for the George Project and 11,093m were drilled at Goose

2005 to 2008

Dundee Precious Metals acquired the Back River properties and completed:
• trench sampling and mapping was completed at the Goose, Boot, Boulder Pond, Bath 1 and
Needle Properties;
• a structural analysis of the Back River Project area (including Goose, George, Boot and
Boulder);
• Airborne Magnetic, Electromagnetic and Radiometric surveys were completed; and
• 61,700 m drilled at both Goose and George Properties;
• metallurgical testwork;
• geochemistry and rock surveys
Baseline environmental studies were initiated in 2005 focussing on meteorology, hydrology, and
water quality. In subsequent years additional baseline data was collected on wildlife, acid rock
drainage and permafrost
(completed)
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Table 2.3-1. Project History (completed)
2009 to present

The Back River Property was purchased by Sabina from Dundee Precious Metals Inc. and the
following work programs were completed:
• a diamond drill program at Goose totalling approx. 100,000m with this drilling resulting in
the discovery of the Echo, Llama, Umwelt, Goose Neck South and Camp zones
• a diamond drill program at George Property totalling 8,378m
• Geophysical surveys such as Magnetics, Induced Polarization (IP) surveys, HLEM, TDEM, MinMax were conducted
• geologic mapping and prospecting
• grindability and cyanide leach test work were completed on ore samples from the Umwelt,
Llama, Goose, and Echo zones;
• mineralogical study of the gold mineralization at Goose and Llama.
Baseline monitoring programs continued to include bathymetry, fish and fish habitat,
reconnaissance water quality and on-going meteorology and ARD data collection.

2.4

PROJECT SCHEDULE

Figure 2.4-1 presents an overview schedule for the Project. The expected Project life is 10 to 15 years
or longer of operations, 2 years of initial construction, and up to 5 years of closure. Operations are
anticipated to begin in 2016.
The dates provided are approximate and are summarized as follows:
o

Predevelopment – anticipated in mid-2014 through mid-2015;

o

Construction — anticipated to begin in mid-2015 and last between one and two years;

o

Operation — anticipated to begin in late-2016 and last 10-15 years or possibly longer depending
on additions to ore reserves and further mine optimization;

o

Progressive Reclamation — ongoing over the life of the Project;

o

Closure, Reclamation and Monitoring — anticipated to begin at the end of operations and last
up to five years; and

o

Post Closure Follow-Up — will occur if required.

2.5

MINE PLAN

2.5.1

Geology and Mineralogy

2.5.1.1

Geology

The current gold deposits in the Back River Project (located within the Goose and George properties)
are hosted by carbonate, oxide and silicate iron formations that are cut by quartz and sulphide-bearing
quartz veins (Figures 2.5-1, 2.5-2). Most of the known or observed gold mineralization identified is
associated with the sulphide-bearing quartz veins which are accompanied by pyrite, pyrrhotite,
arsenopyrite, silicification and shearing. The gold mineralization to a lesser extent also occurs within
greywacke units beneath the iron formations. Gold appears to have a spatial association with narrow
porphyritic felsic dikes wherever these units are present.
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2.5.1.2

Mineralization

Gold mineralization at the Goose Property (Goose, Umwelt and Llama) is situated within folded
silicified and sulphidized oxide iron formations and locally in the underlying greywacke located beneath
antiform structures.
Gold mineralization at the George Property (the Locale 1, Locale 2, Slave, GH and Lone Cow deposits)
is located within oxide iron formation near the stratigraphic base of these extensive iron formation
units. Less significant gold mineralization is also hosted within silicate iron formation.
Gold is associated with sulphide concentrations (pyrite, pyrrohotite and arsenopyrite) in the iron
formation and is commonly accompanied by increased quartz veining, silicification and attendant
chlorite and amphibole alteration of magnetite.
2.5.2

Open Pit Mining

The Back River Project consists of several deposits in both the Goose and George properties.
Future pre-feasibility and feasibility studies will further evaluate the optimal mining methods to use for
deposits at both properties. Currently, there are three deposits that are planned to be mined by
conventional truck/shovel open pit methods (Goose, Umwelt, Llama); however additional deposits may
also be identified that could be developed by open pit methods.
2.5.2.1

Production Plan

The open pit mine schedule is based upon approximately two years of construction and a 10-15 year
production period with a targeted annual mill feed rate of up to 7,000 tonnes per day (Underground
and open pit). The open pits in combination with the undergrounds will produce a total of
approximately 20 to 28 million tonnes of mill feed and up to 250 million tonnes of waste over the mine
operating life. The current plan for open and underground mine production focuses on achieving a
consistent mill production of 300,000-400,000 ounces of gold production annually, mining of higher
grade material early in schedule when possible, balancing grade and strip ratios, while trying to
maximize Net Present Value. No blending of stockpiled material has been included in this preliminary
schedule. In order to achieve targets, a mix of open and underground ore feed is required.
Overburden removal will occur during the preparation of mining and construction activities. The site
does not contain large quantities of overburden material. The material excavated will be treated as
run of mine waste and stored accordingly.
2.5.2.2

Waste Rock Storage Areas

During the active mining and processing of the Back River deposits, the waste will be placed into Waste
Rock Storage Areas adjacent to the final pit limits. Potential locations of waste rock storage areas are
shown in Figure 2.1-3.
The Llama waste rock storage area is planned to be southeast of the Llama pit and is the largest of the
three facilities planned. The other two are located adjacent to the Goose Pit and Umwelt Pit.
The three waste rock storage areas will be built in a series of lifts in a “bottom-up” approach in order
to maximize stability. The storage areas will be constructed by placing material at its natural angle of
repose (approximately 2H:1V) with safety berms spaced at regular intervals.
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2.5.3

Underground Mining

The Back River Project consists of several deposits in both the Goose and George properties.
Future pre-feasibility and feasibility studies will further evaluate the optimal mining methods to use for
deposits at both properties. Currently, there are seven deposits that are planned to be mined by
underground methods (Locale 1, Locale 2, Lone Cow, GH, Slave, Goose, Umwelt); however as mine
operations advance additional deposits may also be identified that could be developed by underground
methods.
2.5.3.1

Mining Method

Access to all mineralized zones will be by decline, developed at a -15% gradient and is considered the
most appropriate method based on the geometry of the deposits, depth and location of mineralized
zones, proposed mining method, and mine life.
The main access decline for each deposit would be used as the primary access to the mine for all
personnel, equipment, supplies, mine services, and for truck haulage. It would also be utilized as an
intake airway. Passing bays are proposed to be mined periodically in the decline, in zones of
competent ground, to allow for the trucks to pass each other and keep traffic delays to a minimum.
The trucks would be equipped with radios to facilitate good communication. Road maintenance in the
decline would be carried out by a grader.
Mining levels would be located at 30 m vertical intervals for Longhole Open Stoping (LH) method and
20 m for Mechanized Cut and Fill (MCF). Each level would be connected to a ventilation raise to provide
ventilation circuit, vertical translation of services, and emergency egress to each level.
The choice of mining method takes into consideration all the known contextual factors of the Umwelt,
Goose, and George deposits such as: geometry, dip angle, continuity and grade distribution, rock mass
strength and competency, in-situ value of mineralized material. Conceptual mine design examples are
presented in Figure 2.5-3 and Figure 2.5-4.

Figure 2.5-3. Conceptual Underground Mine Design - Lone Cow Deposit - Isometric View
The following mining methods are currently planned for the deposits identified to date:
o

Umwelt deposit — Longhole Open Stoping (LH) and Drift and Fill (D&F) method with cemented
rockfill. LH method would be used in steeply dipping portion of the mineralization and D&F -
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in the shallow zone. Room and Pillar (R&P) and Post Pillar Cut and Fill (PPCF) methods were
not considered in the study as per low mining extraction ratio of about 60%.
o

Goose deposit — LH method would be the most appropriate. The geometry of the
mineralization, varying thicknesses, and dip angle would allow gravity flow, that makes the
LH mining methods the most suitable for the deposit.

o

George deposit (Locale 1, Locale 2, Lone Cow, GH, Slave) — combination of Mechanized Cut and

Fill (MCF) and LH methods could be utilized. For the purpose of the preliminary economic study the
MCF mining method was considered as the most suitable.

Figure 2.5-4. Conceptual Mine Design - Umwelt Deposit - Open Pit and Underground
Operation - Isometric View
2.5.3.2

Production Plan

It is assumed that underground mine production would commence at the Goose Property (Umwelt and
Goose deposits), which would operate simultaneously with open pit operations for the first seven years
of production. The production from the George Property (Locale 1, Locale 2, Lone Cow, GH and Slave)
would occur in the later years of mine life depending on access between the Properties.
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The ore mined from the George deposits will be either transported to the Goose mill or stockpiled on
surface and trucked to the Goose mill depending on access between the Properties.
All underground operations, except the Umwelt deposit, are relatively shallow – from 200 m to 400 m deep
from the surface, which would have relatively small production rates – from 200 to 1,000 tpd, and a short
mine life – from 2 years to 8 years. The underground operation at the Umwelt deposit would be a maximum
depth of 680 m from the surface and would have a production rate of approximately 3,000 tpd.
Mine production will be scheduled to deliver an optimum consistent grade of mill feed over the life of
mine, and to balance production from deeper and shallow sources.
2.5.3.3

Backfilling

Backfilling of underground workings is necessary during underground mining. Options for material to
backfill are waste rock and tailings (paste backfill) and the preferred choice would be dependent on
underground conditions, source availability and stability and economic considerations.
The source of the backfill waste rock would be from underground development muck, surface waste
stockpiles, and waste from open pit operation. Waste rock would be generated by pre-production primary
development and could be stockpiled adjacent to the decline portals on surface for future use. It is
assumed that waste rock from underground development would be well fragmented and would not need
additional crushing. Waste from open pit operations would require crushing and screening prior to use.

2.6
2.6.1

PROCESS DESCRIPTION
General

Testwork completed to date indicates that the Back River deposits are similar in their metallurgical
characteristics. The gold occurrence suggests a reasonable gravity recovery with a fine-grained nature
and association with arsenopyrite and pyrite minerals.
A diagram of the conceptual process flowsheet is shown in Figure 2.6-1.
Additional studies during pre-feasibility would further optimize the flowsheet. Metallurgical testwork
to date suggests primary grinding to 150 µm or finer followed by either a) whole ore leaching, or
b) flotation concentration followed by leaching. Either process is possible given the relatively fine
grained nature of the gold and its association with arsenopyrite and pyrite.
2.6.2

Crushing and Grinding

Work to date suggests the ore can be processed through a number of different options from multi-stage
crushing (with/without high pressure grinding roll (HPGR) or SAG milling) followed by ball milling.
Other crushing and grinding options could include tertiary crushing followed by a single-stage ball mill.
A centrifugal gravity concentrator could be included in the grinding circuit for coarse gold recovery.
2.6.3

Flotation, Leaching and Gold Recovery

After crushing and grinding, gold recovery could be completed using a combination of flotation,
oxidation, and leaching processes. The optimal process and combination needs to be evaluated with
pre-feasibility studies and engineering. The leach circuit could be either carbon-in-pulp (CIP) or
carbon-in-leach (CIL) followed by an adsorption-desorption-recovery (ADR) plant to generate a gold
bullion product.
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Figure 2.6-1. Conceptual Process Flowsheet
2.6.4

Concentrate and Tailings Dewatering

The residue from the flotation and leaching circuit are anticipated to have elevated arsenic and
sulphur content. Management options (including pressure oxidation and cyanide destruction) will need
to be evaluated with pre-feasibility.
It is assumed that high sulphide tailings will be generated from the milling process and will be disposed
of as conventional slurried tailings to the Tailings Storage Area.

2.7

SITE INFRASTRUCTURE

There will be site infrastructure needed at the Goose Property, the George Property, and at the Marine
Laydown area. Potential site infrastructure options are provided in Figures 2.1-3 and 2.1-4.
Potential site infrastructure at the Goose Property includes the following: Waste Rock Storage Area;
Ore stockpile; Mill building; Assay laboratory; Lined bulk storage area for Ammonium Nitrate; Emulsion
mixing plant and wash bay; Explosives magazines; Reagent storage; Core logging facility; Warehousing
facility; Emergency facilities (fire and ambulance station); General maintenance building
(site services); Mine maintenance building; Waste management building; Light vehicle maintenance
workshop; Heavy equipment maintenance workshop; 600-person camp complete with kitchen, dry and
recreational facilities; Administration complex; Modular potable water treatment system; Modular
sewage treatment system; Diesel power plant; Power utility buildings; Brine mixing buildings; Diesel
tank farm; Airstrip and associated navigation equipment; Tailings Storage Area.
Potential site infrastructure at the George Property includes the following: Waste Rock Storage Area;
Ore Stockpile; Lined bulk storage area for Ammonium Nitrate; Emulsion mixing plant and wash bay;
Explosives magazines; Reagent storage; Core logging facility; Warehousing facility; Emergency facilities
(fire and ambulance station); ventilation systems; General maintenance building (site services);
Mine maintenance building; Waste management building; Light vehicle maintenance workshop; Heavy
equipment maintenance workshop; 350-person Camp complete with kitchen, dry and recreational
facilities; Administration complex; Modular potable water treatment system; Modular sewage
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treatment system; Airstrip and associated navigation equipment; Diesel power plant; Power utility
buildings; Brine mixing buildings; Diesel tank farm.
Potential site infrastructure at the Marine Laydown Area on Bathurst Inlet includes the following:
Lined bulk storage area for Ammonium Nitrate; Reagent Storage; Emergency and spill response
facilities (focused on ocean fuel spills); General maintenance building; Waste management building;
Light vehicle maintenance workshop; 100-person camp complete with kitchen, dry and recreational
facilities; Office facilities; Modular potable water treatment system; Modular sewage treatment
system; Diesel power plant; Airstrip and associated navigation equipment.
The following text provides details about some of the infrastructure components that would be
included in the Project. More details will be available in the future from the pre-feasibility and
feasibility work.
2.7.1

Power Supply

Diesel power generation will be the power source for the Project. Substations would be established at
both the George and Goose Properties. Possible power plants are:
o

One 1 megawatt (MW) power plant would operate at each airstrip (Goose, George and Marine
Laydown Area);

o

One 1 MW power plant at the Marine Laydown Area;

o

One 12 MW power plant for the process plant, one 4 MW plant for mining operations and
two 1 MW power plants for the camp and mining operations at the Goose Property; and

o

Two 4 MW power plants and one 1 MW power plant for the camp at the George Property.

For the underground mines, the major electrical power consumption would be from the following:
o

main and auxiliary ventilation fans;

o

drilling equipment;

o

air compressors; and

o

maintenance shop.

High voltage cable would enter the mine via the main declines and be distributed to electrical
sub-stations located on sub-levels. The power cables would be suspended from the back of development
headings. All equipment and cables would be fully protected to prevent electrical hazards to personnel.
2.7.2

Maintenance Shop

Mobile open pit and underground equipment was envisioned to be maintained in a mechanical shop
located on surface. A mechanics truck would be used to perform emergency repairs underground and in
the open pit operations.
The maintenance shop will have all necessary bays for servicing open pit and underground equipment.
All standard equipment will be provided, including a 20-5 t overhead crane, truck hoists, welding
equipment, compressors, lubrication equipment, and machine shop equipment. It will include office
facilities for maintenance management and planning.
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2.7.3

Communications Systems

A radio system with dedicated channels for the Back River Project will be developed. Radio towers will be
erected to ensure communications to all surface infrastructures. The usage of a landline communications
system and satellite communication will be investigated in future levels on engineering.
For the underground operations, a leaky feeder communication system would be used as the
communication system for mines and surface operations. Telephones will be located at key
infrastructure locations such as the maintenance shop, electrical sub-stations, refuge stations, and
main sump.
Key personnel (such as mobile mechanics, crew leaders, and shift bosses) and mobile equipment
operators (such as loader, truck, and utility vehicle operators) would be supplied with an underground
radio for contact with the leaky feeder network.
For the open pit mining operations, operations will use a radio communication system with all mining
equipped with appropriate radios. Radio channels will be assigned to various departments such that
cross traffic is minimized. A command or emergency channel will be established to handle emergency
or critical matters.
2.7.4

Accommodations

Three camps will be constructed to support the Back River Project.
The main camp will be in the Goose Property and will house the area’s mining, maintenance and site
personnel. This camp will be operated year round and will need to support up to 600 personnel,
assuming there is no sharing of beds. A camp will also be constructed at the George Property to support
up to 350 personnel.
A 100 person camp will be established at the Marine Laydown Area for seasonal re-supply activities and
transportation to the mine site. It is thought that this camp will be operated as a seasonal camp.
2.7.5

Air Access

All-weather airstrips and aprons capable of servicing Hercules C-130 cargo aircraft, as well as
Boeing 737 Combi jet aircraft (or equivalent) will be constructed at the Goose and George Properties.
Ice airstrips will continue to be used as required.
Each airstrip could be 1.9 to 2.5 km long, 45 m wide, unpaved and constructed from run-of-quarry
material in a similar fashion as the all-weather roads; however, the overall thickness will be 2 m to
minimize settlement and associated maintenance costs. All airstrips will be equipped with lights and
instrumentation in accordance with appropriate Federal regulations.
Non-acid generating material that can be used as construction material for airstrip construction will be
identified.
Control towers will be erected at the airstrips along with an appropriate building to provide weather
shelter for waiting passengers. Power will be supplied to these facilities via a diesel generator.
A small airstrip will be constructed at the Marine Laydown Area capable of Dash 7/8 landing/takeoff.
Helicopters will be used across the Project and the appropriate landing and maintenance facilities will
be incorporated into site infrastructure.
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2.7.6

Bulk Fuel Storage

Fuel (primarily diesel) will be stored at the following locations:
o

Marine Laydown Area (~55 million litres)

o

Goose Property (~45 million litres)

o

George Property (~15 million litres)

o

Airstrips (Goose ~100,000 litres and George ~100,000 litres)

Each will be constructed in accordance with Environment Canada’s Storage Tank System for Petroleum
and Allied Petroleum Products Regulations and will have secondary containment.
The main bulk fuel storage area will be located at the Goose Property and will contain bulk diesel fuel
tanks plus required containers of gasoline, lubricants, etc. Bulk fuel storage will also be constructed at
the George Property and at the Marine Laydown Area. Smaller (less than 100,000 litres) fuel storage
areas may be located at other infrastructure components.
Equipment will be fuelled at refuelling stations or by fuel trucks that will off load from the main
facility.
A 40-50 million litre fuel tank farm will be constructed at the Goose plant site and a 14-18 million litre
tank farm will be required at the George Property. A 50-70 million litre fuel tank farm will be
constructed at the Marine Laydown Area, which is assumed to be sufficient storage capacity for over
12 months of full production. Fuel will be trucked via all-weather or winter road to the Goose and
George Properties.
2.7.7

Explosives

Ammonium nitrate (AN) and fuel oil (FO) would be used as the major explosive for mine development
and production. The use of Emulsion products will be limited to conditions that are too wet for the use
of AN products. Explosive products will be stored on site in accordance with all territorial and federal
regulations.
Explosives would be stored on the surface in permanent magazines. Detonation supplies (NONEL,
electrical caps, detonating cords, etc.) would be stored in a separate magazine. The magazine for open
pit mining operations will store up to 1.2 million tonnes for peak demand in year 2 of operations.
Underground powder and cap magazines would be prepared underground. Day boxes would be used as
temporary storage for daily explosive consumption. The annual requirement underground for explosives
is approximately 1,000 tonnes at both Goose and George.
2.7.8

Chemical and Hazardous Materials

A variety of supplies and materials classified as potentially hazardous will be required at the Project.
The largest volume of hazardous materials to be handled may include:
o

Petroleum products (diesel fuel, gasoline, lubricants, hydraulic fluids, oil and solvents)

o

Propane

o

Explosives

o

Ammonium nitrate
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o

Mill reagents

o

Waste batteries, oil, and solvents

o

Empty petroleum and reagent drums, carboys and pails

A Hazardous Materials Handling Plan will be developed to identify and monitor potentially hazardous
materials with regard to safety and environment. Transportation, storage, use and disposal will be
considered for all stages of Project life. Safety to the workers and the surrounding communities will be
taken into account for all stages of materials handling.
2.7.9

Equipment

2.7.9.1

Open Pit Equipment

The major mining equipment requirements are indicated in Table 2.7-1 and are based on similar sized
open pit operations. The proposed mill processing rate of up to 7,000 tonnes per day was used, along
with deposit and pit geometry constraints, to estimate the mining equipment fleet needed. The fleet
has an estimated maximum capacity of 50,000 tpd total material, which will be sufficient for the
current conceptual mine plan.
Table 2.7-1. Estimate of Major Open Pit Equipment Requirements
Total units

Item
Primary
Crawler-Mounted, Rotary Tri-Cone, 25.1 cm Dia.

2

Crawler-Mounted, Rotary Tri-Cone, 16.5 cm Dia.

1

Diesel, 15-cu-m Front Shovel

1

Diesel 12-cu-m Wheel Loader

1

136-tonne class Haul Truck

9

D10-class 5.2m blade

4

824H-class 4.2m blade

2

16H-class 4.9m blade

2

16H-class 4.9m blade

2

136 tonne-class 132,000 liter

1

The equipment listed in Table 2.7.1 is also planned to be used to maintain and build access roads, and
to meet various site facility requirements (including stockpile maintenance, and further exploration
development).
2.7.9.2

Underground Mine Equipment

Criteria used in the selection of underground mining equipment include:
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o

mining method;

o

mineral deposit geometry and dimensions;

o

mine production rate;

o

ventilation requirements; and

o

operating and capital cost.
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Table 2.7-2 lists the initial underground mobile equipment fleet selected for the current conceptual
mine plan. The equipment in the fleet would vary during underground operations based on production
schedule, haulage distances and mineralized zones in operation.
Table 2.7-2. Estimate of Major Underground Mobile Equipment Requirements
Equipment

Quantity

Drilling Equipment
2 Boom Jumbo

Equipment

Quantity

Service Vehicles
4

Grader

1

Rockbolter

4

ANFO Loader

2

Cablebolter

1

Boom Truck

1

LH Production Drill

2

Flat Deck Truck

1

Secondary Breaking System

1

Mechanics Truck

1

Exploration Drill

2

Scissor Lift

2

Personnel Carrier

3

Loading and Hauling Equipment
LHD, 5.4 m3 (10 t)

3

Supervisor/Engineering Vehicle

3

LHD, 3.5 m3 (6.7 t)

1

Electrician Vehicle - Scissor Lift

1

LHD, 2.0 m3 (3.5 t)

1

Shotcrete System

1

Haulage Truck, 40 t

5

Forklift/Tractor

2

2.7.9.3

Surface Equipment

Light vehicles such as half to 1 ton trucks, school busses, quads, ambulance, fire trucks and mechanical
service trucks will be utilized to transport personnel and carry out surface maintenance and logistical
work.

2.8
2.8.1

WASTE AND WATER MANAGEMENT
Tailings Storage Area

A preliminary tailings alternatives assessment has been completed taking into consideration an area
spanning a 25 km radius from the Goose Property, which based on the ore mined and the mine schedule
was assumed to be the centroid of development. This assessment identified the possible location
illustrated in Figure 2.1-3.
Potential Tailings Storage Area locations, deposition methods, and management methods will be
further evaluated during pre-feasibility and feasibility studies.
2.8.2

Mine Waste Rock

2.8.2.1

Mineral Waste

Waste rock will be produced primarily from open pit operations; this waste will also be produced
during underground operations at significantly lower rates. Preliminary mine models indicate for the
open pit operations the stripping ratio (waste to ore) of about 10:1. characterization of waste
materials has not yet been finalized. It is indicated that there will be a significant proportion of the
waste rock that will be classified as non-acid generating (NAG) and some that will be potentially acid
generating (PAG). Detailed management of the PAG wastes will be a critical aspect of mine planning,
operation and closure.
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During operation, drill cuttings from every blast hole will be assayed and materials will be assigned ore,
PAG or NAG designations, and waste rock will be hauled to designated waste management locations.
Waste rock will be placed in waste rock storage areas near the mine operations. To minimize haul
distances, there will be separate waste rock storage areas for each open pit and decline. The waste
rock storage area layouts have thus far been planned with the following basic criteria:
o

All PAG wastes will be encapsulated within the waste rock storage areas, beneath a depth of
NAG cover materials equivalent to the active permafrost zone, so that the PAG waste will be
maintained in a permanently frozen state. There may be the need for some re-handling of
wastes at the end of mine life to place a NAG cover over the PAG materials.

o

Waste rock storage areas will be located to minimize flow-through drainages, and diversions
will be constructed to minimize surface runoff entering waste rock storage areas.

o

Depending on final balance of PAG and NAG materials, the option of mining the pits
consecutively may be used, with PAG wastes from the second pit placed in the mined-out first
pit to provide containment and ultimately freezing of the backfilled waste material.

o

Depending on the final balance of PAG and NAG materials, the option of placing the material as
paste backfill will be evaluated for underground operations to stabilize ground conditions and
to provide containment and ultimately freezing of the backfilled waste material.

2.8.2.2

Ore Stockpiles

Mine operations proposed at George include the stockpiling of ore material for transport to Goose for
milling and processing. To minimize the Project footprint in this area, it is anticipated that the ore will
be stored in one general area centrally located to the deposit access declines and the road corridor.
The layout has thus far been planned with the following basic criteria:
o

Ore stockpile will be located to minimize flow-through drainages, and diversions will be
constructed to minimize surface runoff entering the stockpile.

o

Surface water collection systems will be operated to collect any drainage released from the
stockpile.

2.8.2.3

Metal Leaching/Acid Rock Drainage Characterization

The Metal Leaching/Acid Rock Drainage (ML/ARD) characterization for the Back River Project has
involved iterative testing to reduce ML/ARD prediction uncertainty by refining and focusing test
objectives. As with any metal mining Project, the management of potential ML/ARD from waste
material, mine workings, quarries and any disturbed areas from the Project will be very important to
minimize on-site and off-site impacts. Prevention of ML/ARD can be accomplished in a variety of
management approaches depending on the exposed material and environmental conditions. Proven
methods focus on segregating waste material using screening criteria to identify the potential of ML/ARD
and reducing rock exposure by utilizing subaqueous disposal and/or encapsulation in an engineered
repository. For subaqueous disposal, containment structures (diked ponds) would be required.
All reasonable mitigation methods, including water treatment, will be investigated and evaluated with
likely strategies incorporated into the mine operation and closure plans for the Back River Project.
2.8.3

Wastewater and Sewage

Greywater from the camp kitchens and drys would be collected by drainage pipes or holding tanks or
fed directly to a treatment facility. In the case of holding tanks, greywater would be trucked to the
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primary treatment facility and then pumped to a greywater disposal pit located well away from surface
waters. Alternatively the greywater from the Goose Property may be pumped to the Tailings Storage
Area instead of a disposal pit.
Sewage from the camps and facilities will be conveyed in heat traced pipes or trucked to pre-packaged
wastewater treatment plants (such as a rotating biological contactor) located at Goose Property,
George Property and the Marine Laydown Area. Treated sewage effluent may be discharged to the
Tailings Storage Area or other suitable discharge location such as on land release. All discharges will
meet the Nunavut guidelines for discharge of domestic waste water.
2.8.4

Solid Waste Management

All solid waste materials will be sorted at the source with material either reused, recycled,
incinerated, backhauled or placed in a landfill.
Any waste motor oil, transmission fluid and other petroleum fluids would be transferred to plastic tubs
or other sealable containers and either flown back to Yellowknife for recycling or disposal at an
approved facility, or incinerated (waste diesel only).
2.8.4.1

Incinerator

Burnable solid waste such as paper, cardboard, plastic, wood, burlap cloth, fuel or oil-soaked
absorbent material, semi-solid waste and food preparation waste would be burned in a dual stage,
forced air incinerator. Any remaining ashes and unburned residue would be collected in cleaned drums,
sealed for transport, and either flown out for disposal at an approved hazardous waste management
facility or placed in a landfill.
2.8.4.2

Landfills

Non-combustible, non-hazardous materials will be landfilled in an approved onsite facility. It is
anticipated that both the Goose Property and the George Property will have landfills while material
from the Marine Laydown Area will be transported to either the George or Goose Properties.
2.8.4.3

Landfarm

Hydrocarbon contaminated soil, snow and ice may be treated within properly designed landfarms
located at the Goose Property, George Property and the Marine Laydown Area. Where possible these
will be located within waste management facilities (e.g. waste rock storage areas).
2.8.5

Water Use (Domestic and Process)

Freshwater will be required to support the domestic requirements at the Goose Property, George
Property, and at the Marine Laydown area. Freshwater will also be required to support the mill at the
Goose Property, on-going exploration activities, winter road building, and other activities.
Freshwater could be sourced from Goose Lake, George Lake, other suitable lakes in either Property,
and a lake in close proximity to the Marine Laydown Area. Freshwater sources may also be required
along any winter road corridors for ice road building and maintenance.
Process/Operations water supply could be obtained from a combination of sources:
o

pumping reclaimed water from a polishing pond in the Tailings Storage Area;

o

recycled water from the milling process including a return from the Tailings Storage Area;
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o

possibly by pumping from the open pits after major storm events;

o

fresh water for process make-up from fresh water sources;

o

fresh water from numerous sources for the establishment of winter roads.

Details about potential water volume requirements and potential sources will be identified during
pre-feasibility and feasibility studies.
2.8.6
Diversion and Collection Systems
The site water management systems for the Goose Property, George Property, and the Marine
Laydowns Area will be designed and operated to meet the following objectives:
o

To intercept and collect any waters that may have been in contact with mining areas, mine
wastes, tailings, or the process plant;

o

To divert as much water as possible around the mine areas to avoid contact, and to direct
these to downstream drainage systems; and

o

To either store contact waters in the Tailings Storage Area (for the Goose Property), or
otherwise to sample contact waters for potential contaminants and, if necessary, to treat to
remove contaminants to meet permitted water quality guidelines prior to release.

Where contact waters have the potential to contain suspended solids, such as runoff from haul roads,
all drainage will be directed to sedimentation ponds for removal of suspended solids. Drainage from
haul roads would be released after removal of suspended solids, provided it is sampled and shown to
meet water quality guidelines for discharge.
Drainage from open pit or underground mine dewatering or from ore stockpiles may have the potential
to contain dissolved metals. These drainages would be preferentially directed to the Tailings Storage
Area if possible. Groundwater intercepted by deep open pits or underground workings may be saline.
Any saline water would be managed in a way such that any water to be discharged would meet water
quality discharge criteria outlined in a future water licence.
Diversion ditches will be established around the Tailings Storage Area, the mine and process plant
areas to route non-contact water around these areas. Ditches would be constructed in bedrock, where
accessible, or in overburden. Experience at other sites has indicated that effective diversions can be
established in overburden by a combination of ditching and fill placement, with the objective of
maintaining permafrost conditions beneath the fills to create an impervious barrier.
A detailed overall site water balance will be developed. The water balance will be used to sum the
flows from individual drainage areas, and to assess which site contact waters would be routed to the
Tailings Storage Area and which could be released, with appropriate treatment. A water quality
sampling network will be established to confirm that all discharges from the site meet permit water
quality criteria.
2.8.7
Lake Dewatering
There may be a need to dewater an entire lake (e.g. to access the Llama deposit) or a portion of a lake
(Goose Lake, if Goose open pit boundaries encroach the lake) as part of the development of the Back
River Project.
If lake dewatering is required, a dewatering plan will be generated and approved by regulators prior to
any dewatering activities. Only water that meets discharge criteria will be released into the receiving
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environment. Once lake water becomes too turbid to discharge and does not meet discharge criteria
(due to side slumping and sediment suspension), water will be either retained in an enclosed system or
transferred to a Tailings Storage Area if possible.
Dewatering would coincide with the natural hydrological regime as much as possible in order to
maintain baseline water quality and quantity conditions.
2.8.8

Metal Leaching/Acid Rock Drainage – Water Management

The Metal Leaching/Acid Rock Drainage (ML/ARD) characterization for the Back River Project has
involved iterative testing to reduce ML/ARD prediction uncertainty of defined lithology’s by refining
and focusing test objectives. ML/ARD programs for the Back River Project have been completed
between 2007 and 2011.
Test methods used for the ML/ARD characterization programs have included static tests and laboratory
and field kinetic tests. The static tests included expanded Acid-base Accounting (ABA) using the Sobek
method for Neutralization Potential (NP) determination, trace element and whole rock oxide analyses,
optical and XRD mineralogical analyses, and particle size analyses. The four field leach barrels
constructed in summer 2007 have been tested annually for general water quality data including:
pH and dissolved metals.
The ABA results of the ML/ARD characterization completed to-date indicate that the Back River
deposits contain high sulphur with corresponding Acid Potential (AP) and moderate Neutralization
Potential (NP) resulting in variable potentials for acid generation. In terms of waste rock, the majority
of samples collected from the Goose, Llama, and Umwelt deposits are, not acid generating although
approximately 25% of the Llama and Umwelt samples were potentially acid generating. Test results
also indicate that the mineral form of NP is predominantly from less reactive non-carbonate mineral
phases although calcite and an ankerite-dolomite phase were noted as less than 2% in Rietveld XRD
analysis (Rescan 2011c).
The laboratory and field kinetic test results of ML/ARD characterization completed to-date indicate that
the majority of potential waste and wall rock within the Back River Project has a moderate reactivity
and an uncertain lag-time before the onset of acid generating conditions. The greywacke, felsic dike and
iron formation units are most likely to become acidic but with some lag time. The gabbro unit is unlikely
to become acid generating. On-going assessment is needed to understand reactivity across lithologies
and mineral deposits.

2.9

ACCESS

Site access will be by air with seasonal re-supply via the Marine Laydown Area and road network.
2.9.1

Local Site Roads

The site roads in the Goose Property, George Property and the Marine Laydown Area will be
constructed as all-weather roads.
All-weather roads will be constructed with run-of-quarry rock placed directly onto the tundra to
preserve the permafrost. A layer of graded surfacing material will be placed to provide a protective
trafficking layer. All construction materials are assumed to be from locally developed geochemically
suitable rock quarries. All roads will be constructed in accordance with mine haul road specifications,
which require safety barricades. All roads will be private and not for public use.
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2.9.2

Water Crossings

Two types of river crossings are being considered for the roads: a) relatively small crossings assuming non
fish-bearing water, and b) larger crossings assuming fish-bearing water. The smaller crossings will be done
using large diameter culverts, while the larger crossings will be done using single-lane modular free-span
bridges. In the design an allowance will also be included for regular drainage culverts and road signs.
2.9.3

Access and Connecting Roads

A larger network or roads connecting the Goose Property, George Property and the Marine Laydown Area
will be required. This network may be comprised of a combination of all weather and winter roads.
In addition the option to utilize a winter road corridor (connecting to the Tibbitt/Contwoyto Winter Road)
for the construction period will be further investigated as part of the Pre-Feasibility study.
All weather roads would be built similar to the local site roads. Winter roads will be developed in line
with current best management practices and will meet all regulatory requirements including water
usage. Safety and operations requirements (including speed restrictions) would be developed with
ongoing feasibility and engineering work. All roads will be private and not for public use.
2.9.4

Underground Access

All mine supplies and personnel would access the underground developments via the main access
declines.
Personnel vehicles would be used to shuttle employees from surface to the underground workings and back
during shift changes. Supervisors, engineers, geologists, and surveyors would use diesel-powered trucks as
transportation underground. Mechanics and electricians would use the maintenance service vehicles.
Cassette carriers with a boom truck cassette and flat deck cassette would be used to move supplies,
drill parts, and other consumables from surface to active underground workings.
2.9.5

Air Access

The Goose Property, George Property and the Marine Laydown Area will be serviced by fixed wing
aircraft of varying sizes up to a Boeing 737 Combi (or similar) type aircraft. Flights are anticipated to
be 5-10 per week with higher numbers during construction.
Helicopters will continue to be used for environmental monitoring, ongoing exploration and other
remote activities.
2.9.6

Marine Access

Annual resupply of the Project will be via sealift with a Marine Laydown Area on the south-west shore
of Bathurst Inlet. The Marine Laydown Area will house a small camp, laydown facilities, airstrip as well
as a large fuel tank farm. These facilities will be linked to the Properties by a winter or an all-weather
road.
Shipping will be completed in the open water season only with 3 to 5 ships per year during operation
and 5-10 ships per year during construction. This assumes a ship equivalent in size to those currently
used in community resupply.
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2.10

MARINE LAYDOWN AREA FACILITIES

Primary Project resupply will be done via annual sealift. Ships and/or barges will travel into Bathurst
Inlet where supplies will be transferred to barges which will offload at the Marine Laydown Area.
Ongoing feasibility studies will optimize shipping requirements to maximize economic benefits and
environmental protection by considering the number of ships and in-water footprint. Loading and
unloading facilities may include in-water structures (such as dock, jetty, moorings and buoys) and will
depend on the ship/barge to be used and the shipping needs. Details will be presented in the draft EIS.
At least 5 ha of laydown area will be constructed at the Marine Laydown Area. These laydown areas
will be 1 m thick rock fill pads constructed directly on the tundra to preserve the permafrost. Laydown
areas will be used as temporary staging areas for equipment and supplies offloaded from the barges, or
for equipment and supplies that must be shipped off site (backhaul).
A 55 million litre fuel tank farm will be constructed at the Marine Laydown Area, which is assumed to
be sufficient storage capacity for 12 months of full production. Fuel will be transported to the Goose
and George Properties from the Marine Laydown Area via either a winter or all-weather road.
Buildings and other permanent infrastructure that will be constructed at the Marine Laydown Area
include:
o

lined bulk storage area for ammonium nitrate;

o

emergency and spill response facilities;

o

general maintenance building;

o

waste management building;

o

light vehicle maintenance workshop;

o

a 100-person camp complete with kitchen, dry and recreational facilities;

o

office facilities;

o

modular potable water treatment system;

o

modular sewage treatment system; and

o

diesel power plant capable of generating of power.

2.11

PREFERRED OPTIONS AND ALTERNATIVES

Alternatives to the Project, including the “no-go” option, and alternative means of carrying out the
Project will be evaluated during the pre-feasibility and feasibility studies. Alternative means of
carrying out the Project are defined as various options that may be technically and economically
feasible and that can be used to carry out the Project.
Sabina is proposing to develop the Project using scientific information, public and regulatory input and
traditional knowledge. Several of the Project components will be finalized based on this input and will
be presented and assessed in the draft EIS. Alternatives assessment is also an important approach for
prefeasibility and feasibility studies and incorporates both financial and environmental considerations.
Many options and alternatives will be evaluated as part of the pre-feasibility study.
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Some of the alternatives and options that will be examined as part of the pre-feasibility work include
the following:
o

Identify and evaluate potential mining methods for economic deposits (open pit vs.
underground);

o

Review the feasibility of adopting alternate operating philosophies that have the potential to
reduce the overall disturbed footprint of the Project while achieving operational advantages
and potential cost savings;

o

Explore and evaluate alternate locations for the milling and other facilities in order to optimize
ore haulage routes and costs;

o

Evaluate alternate locations for the waste rock storage areas and tailings storage area in order
to strike a balance between minimizing the environmental disturbance of the Project, and
minimizing capital and operating costs;

o

Evaluate mill process design options in order to optimize process design;

o

Evaluate potential airstrip locations and other infrastructure locations; and

o

Evaluate potential road routes for all-weather and winter roads, and all-weather road water
crossings.

An alternative access to Bathurst Inlet would exist should the Bathurst Inlet Port and Road (BIPR)
Project proceed and be approved. Sabina is proceeding with the Back River Project as if marine access
will be part of the Back River Project via the Marine Laydown Area. However, should the BIPR road and
port become available this marine access route could become the preferred option.
Sabina is committed to construct, operate and close a Project that is economically feasible, that
regulatory requirements are met, environmental and social impacts are minimized and opportunities
for economic and social development are provided. This commitment will guide additional
prefeasibility studies and alternatives assessment.

2.12

SUMMARY OF SCOPE OF PROJECT

Table 2.12-1 below provides an overview summary of the potential Back River Project based on current
understanding. Pre-feasibility work is currently underway and will help to further define the Project.
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Table 2.12-1. Summary of Back River Project Description
Location:

West Kitikmeot, Nunavut

Mining Method:

Goose Property: Open Pit at Llama, Umwelt and Goose deposits; Underground at
Umwelt and Goose deposits
George Property: Underground at Locale 1, Locale 2, Lone Cow, GH, and Slave deposits

Mine Life:

2 years initial construction, 10 to 15 years of production, and up to 5 years closure

Production Rate (Ore):

20 to 28 million tonnes Life of Mine

Production Rate (Waste):

Up to 250 million tonnes Life of Mine

Mill feed Source:

A blend of underground and open pit ore

Mill Processing Rate:

Up to 7,000 tonnes per day

Mill Processing Method:

Gravity separation with a flotation leaching circuit

Product:

Gold dore bars

Transportation and Logistics:

Air year–round and sealift during open water season only

Infrastructure and Site:

Goose Property:
Waste Rock Storage Area; Ore stockpile; Mill building; Assay laboratory; Lined bulk
storage area for Ammonium Nitrate; Emulsion mixing plant and wash bay; Explosives
magazines; Reagent storage; Core logging facility; Warehousing facility; Emergency
facilities (fire and ambulance station); General maintenance building (site services);
Mine maintenance building; Waste management building; Light vehicle maintenance
workshop; Heavy equipment maintenance workshop; 600-person camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Diesel power plant;
Power utility buildings; Brine mixing buildings; Diesel tank farm; Airstrip and
associated navigation equipment; Tailings Storage Area.
George Property:
Waste Rock Storage Area; Ore Stockpile; Lined bulk storage area for Ammonium
Nitrate; Emulsion mixing plant and wash bay; Explosives magazines; Reagent storage;
Core logging facility; Warehousing facility; Emergency facilities (fire and ambulance
station); General maintenance building (site services); Mine maintenance building;
Waste management building; Light vehicle maintenance workshop; Heavy equipment
maintenance workshop; ventilation systems; 350-person Camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Airstrip and associated
navigation equipment; Diesel power plant; Power utility buildings; Brine mixing
buildings; Diesel tank farm
Marine Laydown Area on Bathurst Inlet:
Lined bulk storage area for Ammonium Nitrate; Reagent Storage; Emergency and spill
response facilities (focused on ocean fuel spills); General maintenance building;
Waste management building; Light vehicle maintenance workshop; 100-person camp
complete with kitchen, dry and recreational facilities; Office facilities; Modular
potable water treatment system; Modular sewage treatment system; Diesel power
plant; Airstrip and associated navigation equipment
Access Roads Connecting Goose and George, and Marine Laydown Area:
Combination of all-weather and ice roads within and between properties and
Bathurst Inlet.

Markets:
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3. Training and Employment

3.

Training and Employment

3.1

WORKFORCE

Preliminary operational workforce requirements will total up to 950 people, of which about 900 will
work on rotation at the Back River Property. Onsite positions will include management, human
resources, professional and science, office, administration and support, installation, maintenance and
repair, construction and extraction, production, transportation and health and safety. The additional
staff may be located in some of the Kitikmeot Communities, North Vancouver and Yellowknife.
Construction will require upwards of 1,600 people depending on the stage. The closure period will also
be variable; however, generally 40 positions are anticipated. Additional details will be available in the
future from the pre-feasibility study.

EMPLOYMENT OPPORTUNITIES AND CONDITIONS

3.2

Anticipated minimum qualifications for entry level (unskilled jobs) for construction and operation will be:

3.3

o

Completion of Grade 10 (or equivalent);

o

The ability to pass a criminal check (leniency or pardons for minor crimes will be considered); and

o

The ability to pass a health exam, including an alcohol and drug check.

INUIT HIRING PREFERENCE

Sabina is committed to providing continuing employment opportunities for Kitikmeot residents.
More specifically, Kitikmeot Inuit will be given hiring preference. Those communities located nearest
to Sabina’s operations (i.e. Kingaok, Omingmaktok, Cambridge Bay, Kugluktuk) will be given particular
preference for these opportunities, as a result of their traditional and contemporary ties to the Project
area. However, residents from other Kitikmeot communities (i.e. Gjoa Haven, Kugaaruk, Taloyoak) will
also be provided with preferential hiring opportunities wherever possible. Objectives for employment
and contracting may be negotiated in consultation with the Kitikmeot Inuit Association in the Inuit
Impact Benefit Agreement.

3.4

WORKFORCE MOBILIZATION AND SCHEDULE

Workers will be hired from various areas of Canada with specific focus on communities throughout the
Kitikmeot Region. Cambridge Bay and Kugluktuk will serve as major points of hire with direct flights to
and from the Project. If employment numbers are sufficient in the other Kitikmeot communities, direct
flights to and from the Project may also be organized. Northern workers will generally work a two week
in / two week out shift. Southern workforce will be directed through Edmonton, Yellowknife or a similar
location with direct flights possible from one of more of those locations. Southern workers will generally
work between four weeks in/two weeks out to two weeks in/two weeks out shifts depending on role.

3.5

CONTRACTING AND PROCUREMENT

Sabina is committed to providing contracting and procurement opportunities within Nunavut and more
specifically the Kitikmeot region. An internal policy covering contracting and procurement will be
established which will ensure northern businesses receive preferential consideration. In addition,
Sabina will work to support the establishment of new businesses within the Kitikmeot region.
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3.6

INUIT IMPACT AND BENEFIT AGREEMENT

An Inuit Impact and Benefit Agreement will be negotiated with the Kitikmeot Inuit Association prior to
the commencement of Project operations. An Agreement is required under Article 26 of the Nunavut
Land Claims Agreement and will formally outline Sabina’s social, economic and environmental
commitments to the people of the Kitikmeot Region. Sabina’s Inuit Impact and Benefit Agreement
negotiation process will be guided by the principles included in Section 26.3.3 of the Nunavut Land
Claims Agreement.
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4.

Description of Public Involvement and the
Public Consultation Process

Public consultation for the Project will formally commence in the summer of 2012, with a series of
consultation visits in Kitikmeot Region communities. Consultation will continue throughout the life of
the Project, but will be most intensive during its permitting and environmental assessment stage.
Sabina recently prepared a Community Engagement Plan (CEP) to describe how Sabina will engage and
consult with communities near the Back River Project.
Community engagement is a legal requirement in Nunavut, an industry best practice, and important
corporate commitment. Effective community engagement will help ensure the Project is permitted and
developed in a timely fashion, help ensure that community support for the Project is obtained, and
contribute to overall sustainable development within the Kitikmeot Region. In order to obtain these
goals, a number of process goals will need to be met by the company:
o

Identification and prioritization of communities and community stakeholder groups.

o

Developing an understanding of key community and stakeholder views regarding the Project.

o

Identification of actions and messaging required to earn the support of communities and
stakeholders.

o

Regular review of community and stakeholder status; issue response, as necessary.

These goals will be met through the use of a number of community engagement methods and
strategies, as described below. The communities and stakeholder groups that will be the focus of
Sabina’s engagement work are described in Section 4.1 below. Additional information on the
communities is provided in Chapter 6 (Section 6.3.6) of this document.

4.1

COMMUNITIES

Sabina will engage residents from all the Kitikmeot Region communities regarding the Project
(i.e. Kingaok, Omingmaktok, Cambridge Bay, Kugluktuk, Gjoa Haven, Taloyoak, Kugaaruk).
Brief descriptions of these communities are provided below, and the location of the communities
relative to the Project is provided in Figure 2.1-1 in Chapter 2 of this document.
Kingaok (Bathurst Inlet)
Kingaok is Inuinnaqtun for ‘nose mountain’ (KIA, 2012) and is a small, largely seasonal community
occupied primarily in the spring and summer. The majority of the population, consisting of a few
families, overwinter in Cambridge Bay. Its population at any given time is driven in part by the tourist
season for the Bathurst Inlet Lodge, a joint ecotourism venture between Bathurst Arctic Services and
the Bathurst Inlet Inuit. Within the community, with the exception of the operation of the Bathurst
Inlet Lodge, there is no retail, education, medical, police, or other community services. The closest
services are in Cambridge Bay. Electricity is sourced from personal generators, and water comes from
nearby rivers. The majority of economic activity is generated by tourism, hunting, fishing, and
trapping, with a few residents also being employed in the mining sector. The population remains
actively involved in hunting and fishing. Inuinnaqtun and English are spoken in the community.
When possible, Sabina will engage the residents of Kingaok directly in the community; however, since
Kingaok is predominantly a seasonal community Sabina may also engage these residents in Cambridge
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Bay or Kugluktuk. Kingaok is approximately 160 km and 103 km, respectively, from Sabina’s Goose and
George Properties.
Omingmaktok (Bay Chimo)
Omingmaktok is Inuinnaqtun for ‘like a muskox’ (KIA, 2012). It is primarily a seasonal hunting and
fishing camp, although a small group of residents may remain year-round. The majority of economic
activity comes from tourism, hunting, fishing, trapping, and mineral exploration. The closest services
for the community, including retail, education, policing, and medical, are in Cambridge Bay.
Communication services are available by satellite phone and electricity is sourced from portable
generators. Freshwater is sourced from nearby rivers. Inuinnaqtun and English are spoken in the
community. When possible, Sabina will engage the residents of Omingmaktok directly in the
community; however, since Omingmaktok is predominantly a seasonal community Sabina may also
engage these residents in Cambridge Bay or Kugluktuk. Omingmaktok is approximately 250 km and
197 km, respectively, from Sabina’s Goose and George Properties.
Cambridge Bay (Ikaluktutiak)
Cambridge Bay is the largest community in the Kitikmeot Region with a population of almost 1,610 in
2011 (Statistics Canada, 2012). Its Inuinnaqtun name is Ikaluktutiak which means ‘good fishing place’
(KIA, 2012) and it is situated on the southeast coast of Victoria Island in western Nunavut.
The community acts as a regional hub for business, transportation, and government, and is a traditional
site for hunting and fishing. Residents continue to undertake harvesting activities for local staple foods
such as caribou and Arctic char, and there are a number of businesses operating in the community.
The community also houses two stores; an RCMP station; kindergarten, elementary, and high schools; a
branch of Nunavut Arctic College; a library; churches; a health and wellness centre; a recreation
centre; a sports arena and pool; a visitors’ centre; and government regional offices. Government is
prominent in the community, and tourism and transportation are other important industries.
Inuinnaqtun and English are spoken in the community. Cambridge Bay is approximately 400 km and
367 km, respectively, from Sabina’s Goose and George Properties.
Kugluktuk (Coppermine)
Kugluktuk is Inuinnaqtun for ‘place of moving waters’ (KIA, 2012) and is the second largest community
in the Kitikmeot Region with a population of 1,450 in 2011 (Statistics Canada, 2012). It is located
approximately 600 km north of Yellowknife and 450 km southwest of Cambridge Bay, in Coronation Gulf
near the mouth of the Coppermine River. Employment with the Diavik and Ekati diamond mines has
been important to Kugluktuk. Residents also undertake a variety of traditional activities including
trapping, hunting, fishing, and arts and crafts. There are a number of businesses operating in the
community including those related to contracting and equipment, retail, tourism, accommodation, and
food services. The community has two stores, a RCMP station, elementary and high schools, a branch of
Nunavut Arctic College, churches, a health centre, a rehabilitation centre, a library and recreation
centre with skating and curling rinks, and a visitor’s and heritage centre. Inuinnaqtun and English are
spoken in the community. Kugluktuk is approximately 460 km and 394 km, respectively, from Sabina’s
Goose and George Properties.
Gjoa Haven (Ursuqtuq)
The Inuktitut name for Gjoa Haven is Uqsuqtuuq, meaning ‘place of plenty blubber’ (KIA, 2012). Gjoa
Haven is located on the southeastern shore of King William Island and has a population of 1,280 people
in 2011 (Statistics Canada, 2012). Hunting and fishing are important traditional economic activities in
the community and land use is focused on subsistence harvesting. There are a number of businesses
operating in the community that offer a range of goods and services, such as construction, contracting,
4-2

RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#833-002-15/REV E.1) JUNE 2012

DESCRIPTION OF PUBLIC INVOLVEMENT AND THE PUBLIC CONSULTATION PROCESS

retail, technical and communication services, accommodation, and food services. Tourism and cultural
economies are also evident, and the community is home to the Northwest Passage Interpretive Centre
and Historical Park. Inuktitut, Inuinnaqtun, and English are spoken in the community. Gjoa Haven is
approximately 570 km and 577 km, respectively, from Sabina’s Goose and George Properties.
Taloyoak (Spence Bay)
Taloyoak is Inuktitut for ‘caribou blind’ (KIA, 2012) and has a population of almost 900 people in 2011
(Statistics Canada, 2012). It is the most northerly mainland community in Canada and is located on a
narrow inlet on the western side of the Boothia Peninsula. The principle forms of economic activity in
Taloyoak include hunting, trapping, crafts (sewing), carving, fishing, and wage employment.
Traditional land use activities are commonly practiced by residents of the community. Local businesses
offer a range of goods and services, including construction, contracting, retail, technical and
communication services, and accommodation and food services. Focus has been placed on the
development of the Taloyoak economy as a tourism and arts and crafts centre. Inuktitut and English
are spoken in the community. Taloyoak is approximately 700 km and 706 km, respectively, from
Sabina’s Goose and George Properties.
Kugaaruk (Pelly Bay)
Kugaaruk is Inuktitut for ‘little stream’ (KIA, 2012) and has a population of 770 people in 2011
(Statistics Canada, 2012). It is located on the northeastern Arctic coast on Pelly Bay, south of the Gulf
of Boothia. Kugaaruk is one of the smallest, youngest, fastest growing, and most traditional
communities in the Kitikmeot Region. There is a high level of participation in traditional activities in
the community including hunting, trapping, and fishing. Local businesses also offer a range of goods
and services in the construction, contracting, technical and communication services, tourism and
culture, accommodation and food services, and transportation and shipping sectors. Inuktitut and
English are spoken in the community. Kugaaruk is approximately 790 km and 806 km, respectively,
from Sabina’s Goose and George Properties.

COMMUNITY STAKEHOLDERS

4.2

Sabina will engage key stakeholders and stakeholder groups within each of the Kitikmeot communities
listed above. Engagement will consist primarily of in-person meetings in order to disseminate Project
information, discuss any issues and concerns stakeholders have, and gather stakeholder feedback on
Project activities. While the specific groups and individuals that will be engaged will vary depending on
the community, The Nunavut Impact Review Board’s “Guide to Conducting Public Consultation for the
Environmental Assessment Process” has recommended the following list of groups and individuals that
a company may consult with:
o

Regional Inuit Association (RIA) Liaison Officer

o

Regional Inuit Association Community Lands and Resource Committee (CLARC)

o

Community Beneficiary Committees (CBC)

o

Hamlet Council

o

Hunters and Trappers Organization (HTO)

o

Wildlife Officer

o

Women’s Group

o

Youth Group

SABINA GOLD & SILVER CORP.

4-3

PROJECT DESCRIPTION

o

Elders Committee

o

Elementary School Principal

o

High School Principal

o

Arctic College Dean

o

Community Liaison Officer (CLO)

o

Economic Development Officer (EDO)

o

Local Development Corporation

o

Senior Administrative Officer (SAO)

o

Interagency Committee

o

Housing Association

o

Royal Canadian Mounted Police (RCMP)

o

Member of the Legislative Assembly (MLA)

o

Health Centre

o

Others, as appropriate

COMMUNITY ENGAGEMENT METHODS

4.3

Sabina will utilize a variety of methods to engage local communities and stakeholders. These include
community and stakeholder meetings, use of social media and distribution materials, and other forms
of outreach. These methods will help Sabina identify key Project-related issues in each of the
communities and aid in the development of appropriate strategies to address those issues.
Sabina will demonstrate cultural sensitivity throughout all of its community engagement activities.
Local languages will be used in all community meetings (through use of an interpreter), and handout
materials and other relevant documents will be translated. Community customs and norms will be
abided by wherever possible, and attempts will be made to schedule meetings around important
community events. Sabina welcomes the opportunity to learn more about the cultural practices in each
of the Kitikmeot Region communities, and will adapt its community engagement strategy as necessary
to accommodate community requests.
Sabina has also committed to ensuring its community engagement program is inclusive and provides
opportunities for all community members to be engaged and share feedback with the company.
Particular attention will be paid to ensuring the perspectives of all key community demographics,
including vulnerable peoples, are captured. While community leaders, elders, and hunters/harvesters
will certainly be a focus of some engagement activities, women, youth, and non-hunter/harvester
demographic groups will also be engaged where possible. Specific methods the company will use to
engage local communities include:
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o

Public meetings

o

Meetings with key stakeholders and stakeholder groups

o

Community advisory groups

o

Ad-hoc meetings

o

Site visits
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o

Social media

o

Community newsletter

o

Other distribution materials

o

Local employees and contractors

o

Traditional knowledge and socio-economic study

o

Inuit Impact and Benefit Agreement (IIBA)

o

Other forms of engagement (e.g. radio shows, information booths)

o

Community donations (focused on ‘youth and education’ and ‘community wellness and
traditional lifestyles’)

Sabina will document and track all community engagement activities undertaken for the Project in a
community engagement database. The database will be housed at Sabina’s Vancouver headquarters
and contain information on community engagement history, records, correspondence, and other
relevant documentation.

4.4

FUTURE CONSULTATION PLANS

Sabina intends to aggressively move its community engagement work forward starting in the summer of
2012. This work will primarily support the company’s environmental assessment and permitting
activities, but will provide a solid foundation for advancing relationships with the local communities
into the future. Community engagement will continue throughout the Project’s lifecycle, including
during construction, operations, closure and post-closure.
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5.

Description of Traditional Knowledge

5.1

INTRODUCTION

Traditional knowledge is a term used to capture the knowledge held by Aboriginal peoples of the local
land and wildlife, the Earth’s natural processes, and of ways to ensure harmony and balance in life.
It can be defined as a “cumulative body of knowledge, practice and belief, evolving by adaptive
processes and handed down through generations by cultural transmission” (NIRB, 2007). Traditional
knowledge studies provide a valuable way of documenting spatial and temporal patterns of hunting,
harvesting, fishing, habitation and travel in a given area. They can also provide detailed information on
local ecological processes, socio-cultural patterns and institutions, spirituality, ethical and other
matters. Sabina will engage local communities through incorporation of their traditional knowledge
into the Project design and permitting processes.

5.2
5.2.1

SOURCES OF TRADITIONAL KNOWLEDGE
Naonaiyaotit Traditional Knowledge Project (NTKP) Database

It is expected that a large portion of the traditional knowledge collected for the Project will come from
the Naonaiyaotit Traditional Knowledge Project (NTKP). NTKP is a Geographic Information System (GIS)
database containing knowledge of the Inuit who lived within and used the lands of the Slave Geological
Province in the western Kitikmeot region of Nunavut. ‘Naonayaotit’ can be translated as ‘seeking
knowledge’. The NTKP belongs to the Copper Inuit who are beneficiaries of the Nunavut Land Claim as
represented by the KIA. It was developed as a foundation for a land-use planning tool, to be used by Inuit
at the preliminary stage of environmental screening for proposed developments (KIA, 2004).
The NTKP database is a significant source of traditional knowledge documented in the Kitikmeot Region
and contains information on a number of different topics (e.g. local land use, harvesting activities,
wildlife patterns and characteristics). The NTKP database is administered by the Kitikmeot Inuit
Association and requires the negotiation of a Traditional Knowledge Agreement before access is
granted. After the signing of a Traditional Knowledge Agreement, the Association has requested that
the interested party prepare an information request outlining the specific types of traditional
knowledge needed for their Project. The Kitikmeot Inuit Association has committed to responding to
these initial requests with a gap analysis report outlining what is and isn’t available in the database.
For information that is available, a report will be prepared that summarizes the database contents
using textual summaries and theme-based maps.
5.2.2

Information Not Available in the NTKP Database

In the event that needed information isn’t available from the NTKP database, the Kitikmeot Inuit
Association has informed Sabina they can collect additional traditional knowledge on their behalf
(e.g. through interviews with local traditional knowledge holders, and only after a Traditional
Knowledge Agreement has been signed). The data collection, processing, and verification process will
be managed by the Association and its consultants, and a summary report can be prepared for the
company similar to the one mentioned above. Any new information that is collected would be owned
by the Kitikmeot Inuit Association and form part of the larger NTKP database.
Additional, secondary sources of traditional knowledge will also be used by Sabina where appropriate.
These may include past government research and studies, Aboriginal-initiated research, academic
publications, and other relevant sources.
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5.3

USE OF TRADITIONAL KNOWLEDGE

Traditional knowledge will be considered equally with all scientific forms of information collected for the
Project. Traditional knowledge may be used in a number of different ways including as a source of baseline
information, in Project design and the development of mitigation strategies, and in Project monitoring.
5.3.1

Source of Baseline Information

All traditional knowledge that is collected will be integrated into the various scientific and socioeconomic baseline studies being conducted for the Project. This information may complement existing
scientific and socio-economic information, provide new and otherwise unrecorded information, or provide
alternative views and/or interpretations to be considered. In any case, every effort will be made to
ensure equal consideration of traditional knowledge and scientific data in the conclusions that are drawn.
5.3.2

Project Design and Development of Mitigation Strategies

Traditional knowledge may also help inform the design of the Project and the development of
mitigation strategies. For example, certain Project features may need to be moved or modified if it is
determined they will have significant impact on the land or wildlife. Similarly, local suggestions
incorporating traditional knowledge may help inform the development of mitigation strategies in
instances where Project effects are unavoidable.
5.3.3

Project Monitoring

Traditional knowledge may also be used in the monitoring of potential Project effects. Not only will it
contribute to the baseline against which effects can be measured, locally shared traditional knowledge
may provide new observations and information to be considered as the Project advances.
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6.

Description of the Existing Environment

A comprehensive environmental baseline program is currently underway for the Back River Project.
The program was initiated in January of 2012, and will continue throughout 2012.
The 2012 program has been designed to fill in information gaps in the existing information, expand the
geographical area of available data, and provide recent information on baseline conditions. Baseline
information has been collected since 2006 for both the Goose and George Property areas, and
since 2001 for areas within Bathurst Inlet. Older preliminary information is also available from 1990 for
the George area and 1997 for the Goose area.
The 2012 comprehensive baseline program includes the entire Back River Project area, which includes
both the Goose and George properties, the southern portion of Bathurst Inlet, and potential road
corridors connecting these locations.
The following components have been included in historical baseline studies and/or in the 2012
comprehensive baseline program:
o

Meteorology;

o

Air Quality;

o

Noise;

o

Hydrology;

o

Hydrogeology;

o

Mine Site Drainage Chemistry;

o

Bathymetry;

o

Freshwater Water Quality, Sediment Quality, and Aquatic Biology;

o

Freshwater Fish and Fish Habitat;

o

Marine Water Quality, Sediment Quality, and Aquatic Biology;

o

Marine Fish and Fish Habitat;

o

Wildlife, including Caribou, Muskox, Wolverine, Grizzly Bear, Birds, Waterfowl, Raptors, Seabirds,
Dens, Small Mammals, Marine Mammals;

o

Mapping, Vegetation, and Soils;

o

Archaeology;

o

Country Foods;

o

Public Consultation;

o

Traditional Knowledge;

o

Socio-economic; and

o

Land Use.

The following sections provide high-level summaries of the existing environmental conditions within the
Back River Project area, and regional areas where appropriate. Brief descriptions of the study
communities within the Kitikmeot Region are also provided.
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The information that is presented follows the headings and order of topics indicated in Section 4 of the
Nunavut Impact Review Board’s Screening Part 2 Form: Project Specific Information Requirements
(version updated December 8, 2009).
Information on the work to date for Mine Site Drainage Chemistry can be found in Chapter 2
(Section 2.8) of this document. Information about the planned Traditional Knowledge studies can be
found in Chapter 5 of this document.

6.1
6.1.1

PHYSICAL ENVIRONMENT
Regional Setting

The Back River Project is located in the West Kitikmeot region of Nunavut, at approximately 65˚to
66˚ north latitude, 106˚ to 107˚ west longitude. The general Project area lies to the southeast of
Bathurst Inlet.
The Goose and George Properties lie within the Takijuq Lake Uplands ecoregion, which covers the
south central portion of the West Kitikmeot region (WKRLUP 2005). This ecoregion is made up of broad,
sloping uplands, plateaus, and lowlands, along with the rugged ridges of the Bathurst Hills, and is
dotted with thousands of lakes.
The northern portion of the proposed Project falls within the Bathurst Hills ecoregion, which extends
through Bathurst Inlet and along the coastline of Coronation Gulf (WKRLUP 2005). This ecoregion is
characterized by higher elevations that are moderated by open water during the late summer and early fall.
The West Kitikmeot region is characterized by long dark cold winters and short bright summers. In most
years, the ground is covered in snow from October to June. Lakes are typically ice-covered from
approximately October to June, with ice thickness reaching depths of 2 m.
As the area lies near the northern reaches of the North American continent, the region is subject to
cold, dry Arctic air masses and continental air masses to the south. The area can be subject to high
wind speeds due to the relative absence of obstructions to impede wind. Total annual precipitation,
which consists of snow and rain, can range from approximately 125 to 344 mm (Rescan 2012a).
6.1.2

Proximity to Designated Environmental Areas

Figure 6.1-1 shows parks and conservation areas within Nunavut. Ramsar sites (i.e., international
wetland conservation areas) are also indicated on this map.
The proposed Back River Project does not lie within any designated environmental areas, and is at least
80 km from the closest designated environmental areas (Table 6.1-1).
Table 6.1-1. Proximity of Designated Environmental Areas to the Back River Project
Environmental Area

Importance

Approximate Location
Relative to Goose Property

Thelon Wildlife
Sanctuary

Located on the border of Nunavut and Northwest Territories, in the
largest unaltered drainage basin emptying into Hudson Bay. Home
to muskoxen, caribou, wolves, grizzly bears and a variety of birds.

80 km

Queen Maud Gulf
Migratory Bird Sanctuary
(Iluilik Sanctuary)

Migratory bird sanctuary and Ramsar site. The sanctuary supports
virtually the entire world population of Ross’ geese, and about 15%
of the Canadian population of lesser snow geese.

110 km

Huikitak River
Conservation Area

Proposed territorial park, national historic site, national wildlife
area or a national park to be conserved for traditional activities

120 km

Wilberforce Falls

Area of Special Significance, one of the few major waterfalls in the
northern latitudes.

200 km
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Parks and Conservation Areas

PROJECT DESCRIPTION

Several designated environmental areas exist in the West Kitikmeot region of Nunavut, and the closest
area to the proposed Back River Project is the Thelon Game Sanctuary (Figure 6.1-1). This sanctuary
supports large muskox and caribou populations as well as wolves, grizzly bears, peregrines, hawks and
other birds. Queen Maud Gulf Migratory Bird Sanctuary, the largest protected area in the region, is a
wetland of international importance and a legislated conservation area that supports nesting grounds
for nearly the entire population of Ross’ Geese (NPC 2004). Designated conservation zones are also
found near Hood River in the Huikitak River watershed east of the Bathurst Inlet area, and the
Wilberforce Falls area. These zones are of cultural importance for the local Inuit and serve as a
destination for eco-tourists.
6.1.3

Regional Surface and Bedrock Geology

The Back River Project area is located at the concurrence of three geological provinces. The majority
of the Project area extends over the Slave Province dominated by Precambrian clastic metasediments
of the Yellowknife Supergroup. The eastern limits of the Project area fringe on the Churchill Geological
Province, which is characterized by the presence of Precambrian intrusive granitoid rocks and
metamorphic gneiss. The northern section of the Project occurs in the Bear Geological Province
underlain by sedimentary rocks. The summary of regional stratigraphy of the Back River area is
presented in Table 6.1-2.
Table 6.1-2. Summary of Regional Stratigraphy of the Back River Area
Age
Aphebian

Supergroup

Group

Goulburn

Lithology
Clastic sediments with interbedded carbonates

Unconformity
Archean

Regan Intrusive Suite
Yellowknife

Granitic to dioritic plutons and dikes
Back River

Felsic to intermediate flows, tuffs, and breccia

Beechy Lake

Turbidititic sediments, greywacke, mudstone, and iron
formation

Hackett River

Felsic to mafic volcanic flows, tuffs, and chemical sediments

Unconformity
Archean

Basement Rocks

Granitic gneiss and migmatite

Source: RSG Global Consulting Pty Ltd. (2007).

Volcanic turbidite series are widespread and abundant in the Slave Structural Province. These volcanic
turbidite series units are dominated by large areas of turbidites flanked by narrow volcanic belts.
These sediments have undergone three periods of Archaen deformation and have mineral assemblages
indicative of greenschist to amphibolite grade metamorphic events.
6.1.4

Topography

The vast majority of the Back River Project area is located in the Takijuq Lake Upland Ecoregion of the
Southern Arctic Ecozone. The topography of this ecoregion is generally characterized by relatively low
relief. The land is dominated by level or gently sloping plains and by rolling terrain, defined as a
sequence of smooth, elongated rises and valleys that repeat in a wave-like pattern across the
landscape. Slopes rarely exceed 7% and terrain elevation ranges between 300 and 700 metres above sea
level (masl; NRCan 2012). This smoothness of landforms reflects the effect of four glaciations and the
influence of local hydrological patterns associated with the impermeable permafrost layer.
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Uplands, which dominate the Project area, are covered by veneers of morainal materials deposited on
Precambrian sedimentary, metamorphic, and intrusive rocks (NRCan 2012). Consequently, much of the
upland surface is composed of sparsely vegetated rocky outcrops, reminiscent of glacial scour along the
Bathurst fault (Zoltai, Karasiuk, and Scotter 1980).
Numerous small and medium sized kettle lakes formed from large blocks of melting ice left by the last
retreating ice sheet (about 8,500 years ago) exist throughout the Project area. Lakes are usually
connected by a complex network of streams. Wetlands occupy a relatively small portion of the area,
covering only 5 to 10% of the Takijuq Lake Upland Ecoregion (NRCan 2012).
The northern portion of the proposed Project extends to the Bathurst Hills Ecoregion. This ecoregion
has strong relief which contrasts with the rest of the Project area to the south. The deeply indented,
rocky shoreline of Bathurst Inlet is surrounded by rugged ridges of massive granite rocks that reach
about 610 masl (Ecological Framework of Canada 2012).
Several esker complexes, formed from sandy or gravelly materials deposited by glacier melt-water
streams over glacial till or bedrock, exist throughout the Project area. Drumlins, hills created by the
movement of ice over till material, are also a common feature of the Project area.
6.1.5

Eskers and Other Unique Landscapes

A number of distinct landform types, including eskers, moraines, and boulder fields exist throughout
the Project area.
Several large eskers occur in the Project area as elongated, sinuous ridges up to 100 m wide and
several kilometres long. They were formed from sands, gravels, and cobbles deposited in the glacial
melt water channels flowing below or within glaciers. Because of the general pervasiveness of boulder
fields and shallow morainal material over bedrock, burrowing material is limited in the area. Thus,
eskers provide excellent denning sites and pathways for wildlife. Furthermore, eskers have their own
microclimate associated with drier, well-drained ground, which reduces insect abundance, and
provides a refuge for wildlife (SENES 2008).
Moraines are rocky ridges composed of unconsolidated, unsorted mineral debris deposited at the
glacier edge. A large, over 200 km long glacial moraine extends in the north-east direction from the
south-eastern portion of the Project area (NRCan 2012).
In the Arctic, boulder fields are often derived from weathered bedrock, from which finer fractions have
been removed by various periglacial processes (e.g., solifluction; Sonesson 1985). Intense frost heaving
also causes fracturing of bedrock and subsequent migration of large rock fragments to the surface.
These phenomena created several boulder fields and belts in the Project area.
6.1.6

Permafrost and Permafrost-related Features

Permafrost occurs continuously throughout the Southern Arctic Ecozone. It extends to depths of 90 m
at Yellowknife, reaches more than 270 m near Lac de Gras, and near Contwoyto Lake it is estimated to
occur to a depth of about 540 m (SENES 2008). Permafrost depth in the Back River Project area is
assumed to be at least 500 m deep. Because permafrost restricts the downward flow of water,
precipitation and melt water move horizontally, either as a surficial runoff or as shallow underground
seepage within the active layer of the soil. Consequently, the soils within the seepage areas are often
waterlogged throughout the growing season. Continual freezing and thawing of these soils creates
several phenomena, including patterned ground, solifluction (slow downslope movement of
waterlogged soil), and thermokarst.
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Repeated freezing and thawing of the soil creates interesting features on the ground surface. Frostboils
(also known as mud boils or mud circles) are typically circular (1 to 3 m in diameter) upwellings of mud
created by frost heave and cryoturbation in permafrost areas. Common characteristics include an
elevated center, a formation of an organic layer on the outer edge, and resistance of the soil surface
to vegetation colonization. Extensive areas of tundra “patterned ground” covered by frostboils are
commonly found in the Project area.
Thermokarst typically occurs on the surface of wetlands as areas of very irregular hummocks and
hollows, which form as a result of frost heaving and ice accumulation on the bottom of organic
horizons. When they eventually thaw and collapse they form depressions, which further contribute to
surface unevenness.
Massive ground ice of up to 10 m depth is a relict feature formed in late glacial or early postglacial
times and it has been reported in hummocky morainal deposits and eskers in the Contwoyto Lake and
Lac de Gras areas (Wolfe 1998; Dredge, Kerr, and Wolfe 1999). Massive ice is likely present in parts of
the Takijuq Lake Upland where late glacial conditions allowed rapid cover of residual forms of glacial
ice and frozen melt water, especially along the west side of Bathurst Inlet (Ecological Framework of
Canada 2012).
Currently, there are three thermistor strings installed within the Project area, all within the Goose
Property. The deepest string is installed to a depth of 300 m below grade, while the other
two thermistors record the active layer only. More thermistors are planned to be installed in 2012, with
locations focusing on areas of proposed open pits in the Goose Property. Thermistors are planned to be
installed in locations that will help define the presence or absence of taliks near some of the lakes
adjacent to potential pits.
6.1.7

Soil Quality

The Back River Project area is located at the concurrence of three geological provinces. The majority
of the Project area extends over the Slave Province dominated by Precambrian sedimentary rocks.
The eastern limits of the Project area fringe on the Churchill Geological Province, which is
characterized by the presence of Precambrian intrusive granitoid rocks and metamorphic gneiss. The
northern section of the Project occurs in the Bear Geological Province underlain by sedimentary rocks.
The vast majority of the Project area is covered by morainal veneers (NRCan 2012) deposited by
glaciers. Local morainal material (till) has a sand matrix with variable amounts of silt and relatively
low coarse fragment content (Rescan 1997). The area’s geochemistry is highly variable and usually
reflects the chemistry of the rocks from which the till originated. Granitic bedrock is usually poor in
nutrient elements, and gives rise to more acidic soils than basic sedimentary rocks.
Other soil parent materials in the Project area include glaciofluvial sands and glaciolacustrine or marine
clays (Acton 1989). Due to their coarse texture, glaciofluvial deposits tend to be nutrient poor.
Glaciolacustrine sediments, however, are usually rich in clay minerals that contain more nutrients. Soils
that developed on marine sediments have textures ranging from clay to silty clay with traces of sand and
shells (EBA 1996). These soils have low structural integrity and are subject to compaction when wet, which
is often the case since due to their position in the landscape, they are usually poorly drained.
Soil development is influenced by the interaction of factors associated with surficial deposits
(parent material), topography, local climate, biotic influences, and hydrology. Rate of soil
development depends on the release of nutrients from mineral particles and on the accumulation rate
of decomposed organic matter. Both processes are closely associated with vegetative growth and
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development of soil biota (Nadelhoffer et al. 1992), which in turn depend on the combined effects of
both temperature and soil moisture regime (Zoltai, Karasiuk, and Scotter 1980; CCELC 1989).
In general, due to harsh climatic conditions, the rates of soil development in the Project area are very
slow (SENES 2008).
Soils that develop within regions underlain by permafrost develop in the thin (usually less than 1 m
thick), active layer in which seasonal thaw occurs. Such soils are collectively termed Cryosols
(SCWG 1998). The Project area is dominated by Turbic Cryosols (TC), which are strongly affected by
the physical movements of the ground, caused by annual freeze-thaw cycles (NRCan 2012). Orthic or
Brunisolic TCs frequently develop over well drained hummocky till (Zoltai, Karasiuk, and Scotter 1980)
and are characterized by a thin layer of organic-rich surface horizon. Regosolic TCs occur in
imperfectly drained areas where strong soil movement (cryoturbation) carries chunks of organic
material to deeper soil horizons, while the mineral and rock fragments are brought to the surface.
Static Cryosols form on well-drained, discontinuous sandy morainal and glaciofluvial materials, and, in
association with rock outcrops, are common in the uplands. Organic Cryosols are the dominant soils in
the peatlands, which generally occur in areas of poor drainage where organic material accumulates.
The organic matter is usually derived from Sphagnum moss on the more elevated and slightly drier
parts of a peatland, and from sedges in the lower parts. Organic Cryosols are usually underlain by
shallow permafrost.
A comprehensive baseline program is being conducted within the Project area in 2012. As part of the
baseline program, site-specific soil quality as well as soil and terrain mapping will be carried out.
6.1.8

Groundwater

Deep groundwater exists below the permafrost layer in the area (at approximately 500 m depth), and
in talik zones below lakes. The proposed Back River Project is not anticipated to interact with deep
groundwater, as the maximum pit depths are assumed to lie within the permafrost, and are not
anticipated to reach depths greater than the permafrost layer.
Shallow groundwater may be present if there are thawed areas below large lakes in the area.
This shallow groundwater would be expected to reflect surface waters to a large extent (e.g., the
surface water of the overlying lake), and be much closer in chemistry to surface water than the
expected saline nature of the deep groundwater. There may be taliks (thawed zone within the
continuous permafrost) below some of the larger lakes.
In order to determine whether there is any potential interaction with proposed underground and open
pit developments and groundwater, a hydraulic testing program is planned for 2012. Hydraulic testing
will be conducted using packer injection methods, and focus on determining potential groundwater/
talik water inflow to the proposed pits and underground. If there appears to be connectivity between
the proposes pits/undergrounds and talik/deep groundwater, then a groundwater quality sampling
program will be developed and conducted for 2013.
6.1.9

Freshwater

6.1.9.1

Hydrology and Water Quantity

The Back River Project lies within three regional watersheds; the Back River watershed, the Ellice River
Watershed, and the Western River Watershed (Figure 6.1-2).
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The northern portions of the proposed Project and the George Property are located within the
headwaters of the Western River Watershed, which flows into Bathurst Inlet. The Goose Property area
straddles the watershed divide between the Ellice River and Back River watersheds. The Ellice River
Watershed drains northward and discharges to the Queen Maud Gulf located east of the Kent peninsula.
The Back River Watershed drains east and then north and discharges approximately 500 km northeast
from the Project area into Rae Strait.
Locally, the basins within the Project area are characterized by extensive networks of lakes, low
elevation relief with hummocky topography, and exposed bedrock uplands. Site-specific hydrometric
monitoring was initiated in 2010, and will continue in 2012. For 2010 and 2011, site-specific
hydrometric monitoring focused on the Goose Property area, and in 2012, both the George and Goose
areas will be monitored.
Based on monitoring to date, the Goose Property area has approximately 17% lake coverage, a total
elevational ground relief of 83 m, with an average basin slope of 2.4%. The gauged water courses
within the Goose area range from small ephemeral streams (less than 1 m in width), to larger channels
with widths exceeding 50 m at the outlets of some of the larger lakes.
The Project area lies within the continuous permafrost zone of the continental Canadian Arctic.
The presence of permafrost is hydrologically significant as it has a very low hydraulic conductivity, and
thus acts as a barrier to deep groundwater recharge. This process increases surface runoff and
decreases sub-surface flow. Compared to non-permafrost regions, permafrost watersheds tend to have
higher peak flow and lower base flow conditions (Kane, Gliek, and Hinzman 1997). The extremely cold
temperatures of the region, combined with permafrost ground conditions result in a short period of
runoff that typically occurs from June to September.
The region is characterized as an Arctic Nival regime which has been defined by Church (1974) as
having one major flood period in the spring. This is followed by a rapid recession to base flow
conditions. However, peak flow events often occur during the late summer/early fall period in response
to rainstorm events. Winter flow is absent because the supra-permafrost groundwater reservoir is too
limited to maintain flow.
Hydrologic processes in the Project area are generally dominated by snow accumulation and melt, with
surface water runoff and flows being drained and routed through lakes.
Most of the annual runoff occurs during spring freshet in early-to-mid June and is derived from the
melting snow pack. Additionally, summer frontal systems may generate precipitation events that
produce moderate runoff late in the open water season. Following freshet, a low flow period typically
develops through July and August. Due to the presence of permafrost, there is limited groundwater
support for smaller streams; however, there may be interaction between groundwater systems and
larger rivers and/or lakes through taliks or openings in the permafrost. As a result of the permafrost,
baseflow in streams is supported only by flow through the shallow upper active layer of the soil and
release from storage features including lakes and wetlands.
In very small basins, the freshet can be as short as a few days and will often occur immediately after
ice break-up in the channels or lakes. Streamflow in these basins may cease after freshet with the
streams remaining dry until the late summer rains begin. In contrast, in rivers draining larger drainage
areas, the freshet peak may be delayed after ice break-up; the timing of this delay may vary but
typically increases with increasing drainage area. The delay occurs as snowmelt from the upper
portions of the basin flow downstream through the drainage system.

6-8

RESCAN ENVIRONMENTAL SERVICES LTD. (PROJ#833-002-15/REV E.1) JUNE 2012

PROJECT # 0833-002-15

GIS # BAC-10-040

April 02, 2012

110°0'0"W

±

105°0'0"W

100°0'0"W

95°0'0"W

Queen Maud
Gulf

67°0'0"N

r
iv e
yR

Ri v
er

r

Ri v
er

rr
Pe

ve
Ri

q Ri v er

Ell i
ce

Jam
es R
iver

66°0'0"N

67°0'0"N

Tre
e

k
ea
Ting m

ju
Angi ma

Koignuk River

68°0'0"N

Coronation Gulf

Hood River

urn

Western River
Watershed
sid

e Ri v e

Ellice River
Watershed

r

George Property
Ma

R
ra
iver

Back River
Watershed


[

Riv
er

Inset

Propellor
Lake

Nunavut

Flow Direction

Northwes

Watershed Boundary

t Territori
es

Ellice River
Watershed

64°0'0"N

in e

Goose Property

iver
Back R

See Inset

65°0'0"N

Co
pp
erm


[

65°0'0"N

66°0'0"N

B

Goose
Lake


[

Goose Property

0

r
Rive

1:2,500,000
50

Big
Lake

The
lon

64°0'0"N

Territorial Boundary
100

Wolf
Lake

Kilometers

1:350,000

Projection: Lambert Conformal Conic

Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS User Community
110°0'0"W

105°0'0"W

100°0'0"W

Figure 6.1-2

Regional Watersheds of the
Back River Project

DESCRIPTION OF THE EXISTING ENVIRONMENT

An extensive hydrometric monitoring program will be conducted in 2012, including 10 or more stations
in the Goose Property area, and a few stations in the George Property area. Data from 2012 will
continue to help strengthen stage-discharge relationships and will be used for Project planning and
environmental assessment.
6.1.9.2

Bathymetry and Limnology

Reconnaissance-level bathymetric surveys were completed in eight lakes in 2006, mainly in the George
Property area (George, Fold, Bob, Occurrence, Lytle, Slave, and Moon lakes in the George area, and
Goose Lake in the Goose area; Golder Associates Ltd. 2007). During 2010 and 2011, systematic
bathymetric surveys were conducted on six lakes and two ponds in the Goose area (Goose, Umwelt,
Llama, Mam, Chair, and Reference B lakes, as wells as Round Pond and an unnamed pond; Rescan
2011b, 2012d). Additional bathymetric surveys are planned for 2012, including three more lakes in the
Goose area, and five more lakes in the George area.
Summer physical limnology characteristics are available for several lakes in the George area and for
Goose Lake from 2006 and 2007 (Golder Associates Ltd. 2007; Gartner Lee Ltd. 2008). In the Goose
area, physical profiles were collected for five lakes in the summer of 2010, and for six lakes in winter
and summer of 2011 (Rescan 2011b, 2012d).
Five lakes were surveyed in the George area in August and September 2006 and 2007. Lakes were well
mixed during summer and fall, with temperatures between 7.5° and 11°C in August and below 4°C in
September. The exception was George Lake, which in September 2006, was approximately 8°C
throughout the water column. Generally, dissolved oxygen concentrations were above 10 mg/L.
In 2011, winter ice cover on lakes in the Goose area was approximately 1.5 m deep. Winter
temperatures in the lakes in the Goose area were coldest just below the ice and warmed at the water
sediment interface. Dissolved oxygen concentrations were low and declined with depth, with bottom
depth concentrations naturally reaching levels below the early life stages CCME guideline of 9.5 mg/L
for the protection of freshwater aquatic life (CCME 2011b).
Goose area lakes were generally well mixed during the summer. August water column temperatures
range from 9° to 17°C and dissolved oxygen concentrations ranged from 7 mg/L to 11 mg/L, often
naturally reaching levels below the dissolved oxygen guideline for early life stages for the protection of
freshwater aquatic life (CCME 2011b). Goose Lake was well mixed in September 2006 and 2007, but
with different temperatures between years (approximately 8°C in 2006 and 3°C in 2007). The euphotic
depth extended throughout the water column in all of the lakes measured.
6.1.9.3

Lake Water Quality

Baseline water quality data are available for five lakes between 2005 and 2007 (George, Fold, Bob,
Occurrence, and Lytle lakes in George area and Goose Lake in Goose area; Golder Associates Ltd. 2007;
Gartner Lee Ltd. 2008), and from five Goose area lakes in the summer of 2010 (Umwelt, Llama, Mam,
Chair and Reference B lakes), and six Goose area lakes in the winter and summer of 2011 (Llama,
Umwelt, Giraffe, Goose, Propellor, and Reference B lakes; Rescan 2011b, 2012d).
An extensive freshwater baseline program will be conducted in 2012. The program will include water
quality sampling at 10 lake sites or more in each of the Goose and George Property areas. In addition,
reference lakes will be sampled for each Property. Lake water sampling will include both winter and
summer sampling.

SABINA GOLD & SILVER CORP.

6-11

PROJECT DESCRIPTION

George Property lakes had nearly neutral pH levels during 2006 and 2007 summer and fall sampling.
Based on the CCME recommended trigger ranges for total phosphorus, the lakes in July 2007 would be
considered meso-trophic, and in August and September 2007 would be considered ultra-oligotrophic to
oligotrophic (CCME 2011b). CCME metal guidelines were naturally exceeded at most lakes in at least
one sampling session, for the following metals; aluminum, arsenic, cadmium, copper, nickel and zinc
(Golder Associates Ltd. 2007; Gartner Lee Ltd. 2008).
Goose area lakes ranged from slightly acidic to slightly basic, with some lakes occasionally below the
CCME guideline of pH 6.5 for the protection of freshwater aquatic life (CCME 2011b). Lakes were
generally clear, with low turbidity and total suspended solids. Concentrations of nutrients were
typically low, with nitrate, nitrite, and ammonia concentrations below applicable CCME guidelines.
Total phosphorus concentrations tended to be low, and based on CCME recommended trigger ranges for
total phosphorus, most Goose area lakes were ultra-oligotrophic or oligotrophic (Rescan 2012d).
Mean metal concentrations in Goose area lakes during August tended to be below CCME guidelines for the
protection of freshwater aquatic life, with the exception of aluminum, chromium, cadmium and copper
concentrations in some lakes. Lead and zinc naturally exceeded CCME guidelines for the protection of
freshwater aquatic life in Goose Lake in September 2006 samples only (Golder Associates Ltd. 2007).
6.1.9.4

Stream Water Quality

Baseline stream water quality data are available for twelve stream sites in both George and Goose areas
between 2006 and 2007 (Golder Associates Ltd. 2007; Gartner Lee Ltd. 2008). In addition, samples from
eight streams in the Goose area were collected in 2011 (Chair, Llama, Echo, Giraffe, Wolf, Goose,
Propellor, and Reference B outflows) during freshet, spring, summer, and fall (Rescan 2011b, 2012d).
An extensive freshwater baseline program will be conducted in 2012. The program will include water
quality sampling at more than 10 stream sites in the Goose Property area and five stream sites in the
George Property area. As with lakes, reference streams will be sampled from both properties. Stream
sampling will include freshet, summer, and fall sampling periods.
George area streams monitored in 2006 and 2007 were slightly acidic to neutral, with generally low
nutrients. The exception was the north George Inflow; in 2006, it had acidic pH (4.46) which was below
the CCME guideline for freshwater aquatic life, as well as higher ammonia concentrations than other
streams. Streams in 2007 tended to be ultra-oligotrophic or oligotrophic, with a few exceptions in the
late June/early July samples. Metal concentrations at George area streams tended to be below CCME
guidelines for the protection of freshwater aquatic life, with the exception of aluminum, cadmium,
copper, iron, nickel, selenium and zinc at some streams during some seasons (Golder Associates Ltd.
2007; Gartner Lee Ltd. 2008).
Stream water levels and flows in the Goose area vary naturally, with large flows in freshet and pooling
during summer. In 2011, streams were slightly acidic to neutral, with some streams in some seasons
having pH’s slightly below the CCME guideline of 6.5 for the protection of freshwater aquatic life
(CCME 2011b). Concentrations of total suspended solids were generally low, but considerably higher in
Chair Outflow than in other streams monitored in 2011.
Nitrate, nitrite, and ammonia concentrations were always below CCME guidelines for the protection of
freshwater aquatic life in Goose area streams during 2011. Total phosphorus concentrations were
generally low. Based on the CCME recommended trigger ranges for total phosphorus, most streams
monitored can be categorized as ultraoligotrophic to oligotrophic. Exceptions in 2011 were the smallest
streams, which during summer were mesotrophic and mesoeutrophic. Exceptions in 2007 were late
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June/early July samples, which were often mesoeutrophic, and one smaller stream which was
mesotrophic over summer.
Mean metal concentrations in the Goose area lakes were generally below the CCME guidelines for the
protection of freshwater life with the exception of aluminum, cadmium, copper, and iron in a few streams.
6.1.9.5

Lake Sediment Quality

Baseline sediment quality data are available for five lakes (Fold, Bob, Occurrence, and Lytle in the
George area, and Goose Lake in the Goose area) from 2007 (Gartner Lee Ltd. 2008). Baseline data area
also available from five Goose area lakes in 2010 (Umwelt, Llama, Mam, Chair, and Reference B lakes),
and six Goose area lakes in 2011 (Llama, Umwelt, Giraffe, Goose, Propellor, and Reference B lakes;
Rescan 2011b, 2012d).
An extensive freshwater baseline program will be conducted in 2012. The program will include
sediment quality sampling at more than 10 lake sites in the Goose Property area and 10 lake sites in
the George Property area. As with water, reference lakes will be sampled from both properties. Lake
sediment sampling will be conducted in the summer, in conjunction with benthos and water quality.
From historical data, overall, arsenic levels in lake sediments from both Property areas appear to be
naturally elevated, often exceeding CCME Interim Sediment Quality Guidelines (ISQGs) or Probable
Effect Levels (PELs; CCME 2011a).
George area lake sediments were dominated by either silt (Lytle, Fold, and Bob) or sand (Occurrence).
Sediments were acidic to slightly acidic, with pHs ranging from 4.7 to 6.7. All lakes exceeded the CCME
ISQGs for arsenic, and most also exceeded PELs (CCME 2011a). Chrominum, copper, and zinc
concentrations in several lakes exceeded CCME ISQGs (Gartner Lee Ltd. 2008).
Generally, sediments from the Goose area lakes were mainly composed of silt, with lesser amounts of
clay and sand. Sediments contained varying concentrations of total organic carbon, ranging from
between 1.5 and 14.5% total organic carbon.
Sediments frequently exceeded CCME ISQGs for arsenic, cadmium, chromium, copper and zinc. Lake
sediment arsenic concentrations were particularly high in the Goose area lakes, exceeding PELs at
several lakes in 2010 and 2011.
6.1.9.6

Stream Sediment Quality

Samples from eight streams in the Goose area (Chair, Llama, Echo, Giraffe, Wolf, Goose, Propellor, and
Reference B outflows) were collected in 2011 summer and fall sampling (Rescan 2012d).
An extensive freshwater baseline program will be conducted in 2012. The program will include
sediment quality sampling at more than 10 stream sites in the Goose Property area and four stream
sites in the George Property area. As with water, reference streams will be sampled from both
properties. Stream sediment sampling will be conducted in the summer, in conjunction with benthos
and water quality.
From historical data, stream sediments consisted of variable mixtures of gravel, sand, silt, and clay
with most samples dominated by sand and silt. Total organic carbon concentrations varied widely from
an average of 2 to 16%. Arsenic and copper concentrations were above CCME ISQGs in some streams,
whereas sediment metal concentrations were always below CCME PELs (CCME 2011a).
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6.1.10

Marine Water

6.1.10.1

Marine Physical Processes

Hydrographic Service bathymetric charts are available for the navigable areas within Bathurst Inlet.
The nearest government tidal monitoring point is at Omingmaktok (Bay Chimo, Station No. 6250),
which is located on the northeast edge of Bathurst Inlet near the mouth of the fjord. For the summer
period, tides at Omingmaktok could be described as diurnal, or very weak semidiurnal. There is
typically one maximum and one minimum tide per day. The typical change in water height due to the
tides ranges from about 0.2 to 0.4 m per cycle (GC tides website).
Marine currents within Bathurst Inlet are not well documented. The Canadian Hydrographic Service
(1994) notes that tides within Bathurst Inlet are generally 0.3 m or less and contribute little to the
currents in the inlet, and that several rivers flow into Bathurst Inlet (e.g., the Western River at the
southern end of Bathurst; Amagok Creek and No Name Creeks entering the bay to the west of the
proposed port site).
River flow into the long fjord of Bathurst Inlet likely creates an estuarine circulation, and would
therefore produce a predominately northward setting current near the surface, and a weak south
flowing return current at depth. A northward setting current has also been reported in the Canadian
Hydrographic Service’s (1994) Sailing Directions: Arctic Canada. The estuarine influence is clear in the
low salinity, warmer surface layer and the higher salinity, cold deep layer found in the water column
structure data collected in Bathurst Inlet (Rescan 2002, 2008b).
6.1.10.2

Marine Water Column Structure and Characteristics

Marine water column structure data are available from the summer (August) of 2001 and 2007 in a local
area in the southern portion of Bathurst Inlet, and from a regional area in Bathurst Inlet from the
winter (May) of 2008 (Rescan 2002, 2008b, 2008c).
Additional baseline information will be collected in 2012 in the area of the proposed Marine Laydown
Area.
Historical results from the southern area of Bathurst Inlet indicate that the water column was highly
stratified in summer (August) 2001 and 2007, with layering observed at several stations in 2001.
Data show a warmer, fresher mixed layer approximately 7 m deep overlying a water column
continuously stratified in both temperature and salinity. The surface temperature in both years was
~11˚C, and salinity was ~10 PSU in 2001 and 16 PSU in 2007. Salinity approached 26 PSU and
temperature approached 0˚C at depths greater than 30 m in summer.
Winter water column structure was measured on a regional scale throughout Bathurst Inlet in May of
2008, and it the water column was found to be vertically stratified and driven by a strong halocline,
with higher surface layer salinities than observed in summer (~26 PSU). The surface layer in the
sheltered inner basin was generally between 10 m and 12 m. Salinity in the deeper layer approached
27.5 PSU and temperature approached -0.4˚C at depths in winter (Rescan 2008c).
The water column structure present near the southern part of the inlet is typical of partially mixed
estuaries, characteristic of the seaward reaches of fjords where there is relatively greater wind mixing
and stronger tidal currents and action. There are several rivers entering Bathurst Inlet which will
influence the general circulation locally around those areas.
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Vertical profiles of dissolved oxygen collected in the summer of 2007 show an oxygen maximum at
approximately 15 m depth, suggestive of highly oxygenated, cooler, and saltier offshore water sinking
beneath the fresher surface layer. During the winter of 2008, the surface 10 m was generally
supersaturated, with oxygen concentrations between 13 and 17 mg/L, while the bottom waters had
between 7 and 13 mg/L (Rescan 2008c).
6.1.10.3

Marine Water Quality

Marine water quality data are available from the summer (August) of 2001 and 2007 in a local area in
the southern portion of Bathurst Inlet, and from a regional area in Bathurst Inlet from the winter (May)
of 2008 (Rescan 2002, 2008b, 2008c).
Additional baseline information will be collected in 2012 in the area of the proposed Marine Laydown
Area.
In 2001, five stations were sampled, with water samples being collected from five depths at each station.
In 2007, four stations were sampled (including a reference station across the inlet), with water being
collected from four depths per station. In 2008, six stations were sampled along a north-south transect in
Bathurst Inlet from Omingmaktok to the southern part of the inlet at four depths per station.
During the surveys, water sampling depth was calculated based on a conductivity, temperature, and
depth (CTD) profile and the measured pycnocline depth at the station being sampled. Pycnocline
depths were generally around 10 m.
Over summer, TDS (Total Dissolved Solids), major dissolved anions, and cations (fluoride, silicate,
bromide, sulphate, chloride, calcium, magnesium, potassium, sodium, strontium) all had similar
profiles, with low concentrations in the upper water column, higher concentrations around the
pycnocline, and high concentrations at depth. These parameters reflect the lower salinity water near
the surface and the high salinity water (although still more dilute than oceanic seawater) at depth.
Major nutrients (nitrate, total phosphate, silicate) also followed the same general pattern, with
concentrations being lowest in shallow waters and highest at depth. The pycnocline acts as a barrier to
water mixing, and waters above the pycnocline typically become depleted in nutrients by
phytoplankton during the summer, sun-lit months.
Physical parameters such as pH, TSS (Total Suspended Solids), and turbidity did not show strong profile
trends in summer.
Element concentration-depth profiles from the summer of 2007 can be classified into three categories;
conservative, recycled, and scavenged (Open University Course Team 1989). Aluminum and manganese
had clear “scavenged” element concentration-depth profiles, having high concentrations in surface
waters, decreasing to lower concentrations at depth. Arsenic, cadmium, and molybdenum had clear
“recycled” element concentration-depth profiles, having low concentrations in surface waters,
increasing to high concentrations at depth. Chromium, copper, iron, and nickel all had
concentration-depth profiles that did not follow a distinct trend. The remaining metals had values at or
near the analytical detection limits.
Overall, water quality parameters measured during the winter and summer were similar. The principal
differences between the ice-free and ice-covered seasons were apparent in the macronutrient and
some metal profiles. For example, nitrate and total phosphorus concentrations were higher in winter
2008 than summer 2007, particularly in the surface layer, likely due to reduced winter productivity.
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Aluminium, a tracer of lithogenic minerals, was present at detectable surface concentrations in 2007,
but undetectable in 2008, likely a reflection of reduced freshwater input. Iron and manganese also
exhibited higher surface concentrations relative to bottom water in 2007, in contrast to the 2008
sampling (Rescan 2008c).
In addition to traditional oceanographic processes influencing the natural metal concentrations in the
waters in Bathurst Inlet, estuarine processes and major river inflows will also influence metal
concentrations during the open-water season.
6.1.10.4

Marine Sediment Quality

Historical marine sediment quality data are available from 2001 and 2008 in a local area around the
southern portion of Bathurst Inlet (Rescan 2002, 2008c). Additional baseline information will be
collected in 2012 in the area of the proposed Marine Laydown Area.
Results from the 2001 sediment sampling around the area of the proposed BIPR port location indicated
that sediments were soft, loosely bound clay-silt complexes with no organic debris. Average chromium
and copper concentrations were above the CCME ISQG (Rescan 2002). All other metals were on average
below ISQGs, and none of the metals had average concentrations above the PEL. Hydrocarbon
concentrations were low for all 2001 samples.
Results from the 2008 sediment sampling indicated that sediments sampled in a local area near the
proposed BIPR port were predominantly composed of sand, with some silt and clay. Sediments were
free of organic debris, but mussels or mussel fragments were present in all sediments. Sediment metal
concentrations were all well below the CCME guidelines for marine and estuarine environments
(CCME 2011a). Concentrations of extractable petroleum hydrocarbons (EPH) were below detection limit
(<100 mg/L) for all samples.
6.1.11

Air Quality

A comprehensive air quality baseline program was initiated at the Goose Property in 2011. For 2012,
the program will continue and expand at the Goose Property, and the program will also include areas
of the George Property as well as the southern part of Bathurst Inlet.
For 2011, the ambient air quality sampling program was conducted from May to September.
Five dustfall stations and one passive air sampling station (PASS) for nitrogen dioxide (NO2), sulphuric
dioxide (SO2) and ozone (O3) concentrations were deployed on site in order to assess the ambient air
quality of the area.
For 2011, the average dustfall levels were approximately 0.2 to 0.4 mg/dm2/day with the highest
dustfall measurement of 1.13 mg/dm2/day occurring in July 2011 (Rescan 2012b). 2011 results indicated
that the total dustfall recorded was low as expected for a non-industrial area, and values were below
criteria set in the following jurisdictions: Alberta, British Columbia, Ontario, and Saskatchewan.
There are currently no applicable dustfall criteria for Nunavut or the Northwest Territories.
Of the 33 metals analysed, fourteen were below the detection limits, and overall metal deposition
rates for the 19 metals that were detected at one or more stations during at least one month were very
low. The highest median acid deposition rate observed from June to September 2011 was 88 eq/ha/yr.
This value is less than any of the CCME published calculated critical loads of acid deposition for forest
soils for provinces in Canada (Aherne 2008), given that the province with the lowest median critical
load is Saskatchewan with a value of 354 eq/ha/yr.
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Starting in June 2011, two sets of passive ambient air quality sampling systems (PASS) obtained
monthly average concentrations for criteria air contaminants including sulphur dioxide (SO2), nitrogen
dioxide (NO2), and ozone (O3) at the Goose site. The PASS results are expressed as monthly average
concentrations. The maximum 30-day O3 level of 55 ug/m3 was observed in June 2011, and falls within
the expected background range of 49 to 78 ug/m3 (25 to 40 ppb; Health Canada 1999). Since there are
no 30-day standards for NO2 or SO2 in Nunavut, 30-day averages collected by PASS are conservatively
compared with Nunavut annual standards. The 30-day average NO2 concentrations range from 0.1 to
0.6 ug/m3, which is much less than the annual standard of 60 ug/m3; while the 30-day average
SO2 concentrations range from 0.1 to 1.0 ug/m3, which is much less than the annual standard of
30 ug/m3 (Rescan 2012b).
The air quality in the Back River area can generally be classified as pristine. Local emission sources are
widely dispersed and include both stationary (power generation and heating) and mobile sources
(trucks, snowmobiles, all-terrain vehicles [ATVs], etc.) operated by local residents and the exploration
camps. The potential future combustion of fuel in generators, mining equipment, haul trucks and
aircraft will generate air emissions of primarily airborne particulates, sulphur dioxide and nitrogen
oxides. Mines operating in the region represent the only major industrial emission source. Because of
the limited local emissions sources, long-range transport of air contaminants is potentially an
important influence on ambient air quality.
6.1.12

Climate and Predicted Future Climate Trends

Meteorological baseline studies have been conducted in the Project area since 2006 with stations
installed at both the Goose and George exploration camps. The climate is typical of the Arctic,
characterized by extremes, and consisting of long winter periods (October through May) of snow and
low mean monthly temperatures ranging from -32.6 to -1.3ºC. The remaining seasons are condensed
into four months (June through September), with mean monthly temperatures ranging from -0.3 to
14.5°C. The lowest mean daily minimum was -36.8°C (February 2008) and highest mean daily maximum
was 19.2°C (July 2007; Rescan 2012a).
The meteorological baseline program will continue in 2012, with stations operating at both properties.
Both stations will have improvements made to them in 2012. In addition, the station located on the
southern shore of Bathurst Inlet will be repaired and operated for 2012.
The precipitation gauges previously installed at meteorological stations in the Back River Project area
recorded summer rainfall; however, winter precipitation adapters will be installed in 2012 along with
an evaporation pan. During the 2006 to 2011 monitoring period, summer monthly rainfall ranged from
0 mm (September 2006) to 102 mm (August 2008). The summer total rainfall between June and
September ranged from 4 mm (2006) to 211 mm (2008). When comparing the summer rainfall for the
months with available data to data from the regional stations for the same period, the precipitation is
generally similar; therefore, annual precipitation at the George and Goose meteorological stations can
be inferred from the regional station data. Based on data from regional meteorological stations during
the 2006 to 2011 reporting period, total annual precipitation ranged from a low of 125 mm in 2009 to a
high of 344 mm in 2007 mm (Rescan 2012a).
For future climate trends, recent literature (Lemmen et al. 2008) suggests that mean annual
temperature may increase in Canada’s North by approximately 2.0°C for the climate normal period for
the years 2010 to 2030 and by approximately 6.0°C for the climate normal period for the years 2070 to
2100. Over the same time periods, Projections suggest that total annual precipitation could increase
from 5 to 8% and 15 to 30%, respectively. The Projected increase in mean annual air temperatures
would lead to effects on the regional cryosphere. This would likely include alterations to sea, river,
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and lake ice regimes, and winter snow pack, especially during shoulder seasons of spring and fall, as
well as to permafrost conditions.
6.1.13

Noise Levels

Baseline noise levels will be measured for the first time in 2012. For the 2012 noise baseline program,
baseline noise levels will be recorded at the Goose and George properties, as well as at the southern
portion of Bathurst Inlet.
The 2012 noise program has been designed to coincide with the movement of caribou and the breeding
season for various bird species, especially raptors. Sound level meters will be set up at monitoring
locations for 24 hour periods in order to determine any diurnal patterns and eliminate biases that could
be caused by monitoring for short periods only.
Aside from mine exploration activities, the noise environment in the Project area is pristine. There are
no additional industrial sites or human settlements close enough to the Project to be audible;
consequently, only natural sources such as wind, precipitation, and wildlife will contribute to
background noise levels.
6.1.14

Other Potential Physical Environment VECs

No other physical environment valued ecosystem components (VECs) were identified in community
meetings or literature reviews.

6.2
6.2.1

BIOLOGICAL ENVIRONMENT
Regional Setting

The Project area lies north of the tree line in the West Kitikmeot region, within the “tundra, high shrub
zone” (WKRLUP 2005). Vegetation is mainly in the form of low shrubs including willow, birch, Labrador
tea, and mountain cranberry. Lichens and mosses are also common.
Caribou have historically occupied this region, belonging to the Bathurst, Ahiak, and Dolphin/Union
herds. The region also serves as habitat for ducks, loons, geese, swans, migratory birds, raptors, Arctic
fox, wolverines, musk oxen, and grizzly bears (WKRLUP 2005).
Physically, the landscape is made up of shrub lands, hills, and plains and dotted with lakes. Eskers are
also present in the region, and serve as important habitat for caribou, grizzly bears, wolves, foxes, musk
oxen, wolverines, sandhill cranes and other birds, and small mammals. Wolves and foxes den in the sandy
slopes, grizzly bears feed on the animals and berries found there, some birds use eskers for feeding and
nesting, and other animals use eskers for travel and as shelter from wind during the winter.
Arctic char are found in the region, in lakes and rivers, and along the coasts in some areas. Char are
important to the traditional diet of Inuit, to sport fishing, and to commercial fishing. Other fish species
are common in the hundreds of lakes and streams in the region, including lake trout, whitefish, and
Arctic grayling.
The potential Marine Laydown Area will be located in southern Bathurst Inlet. Seals are common in the
offshore and coastal waters. The region also supports rich and diverse bird populations.
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6.2.2

Ecosystems and Vegetation

The Project area is located in the Takijuq Lake Upland Ecoregion of the Southern Arctic Ecozone.
The southern tip of the study area is situated in the Garry Lake Lowland Ecoregion. The northern area
of the proposed Project extends to the Bathurst Hills Ecoregion.
Heath Shrub/Lichen Tundra is the most predominant tundra plant community in the Takijuq Lake
Upland (Ecological Framework of Canada 2012). Moisture conditions are subxeric to mesic and nutrient
regime is poor. Dwarf birch (Betula nana), northern Labrador tea (Ledum palustre), a number of
ericaceous shrubs (Vaccinium sp.), and several species of Saxifrage (Saxifraga sp.) form the dominant
shrub cover. Forbs, grasses and mosses are not abundant.
A considerable proportion of the upland surface is composed of poorly vegetated rock outcrops.
Carex/Rock Lichen community is typically associated with these sites, where soils are limited to a thin
veneer of organic material or gravel over bedrock. Moisture conditions are very xeric to xeric and
nutrient conditions are poor. The dominant vegetation in this community consists of rock sedge (Carex
rupestris), white mountain avens (Dryas integrifolia), and dwarf ericaceous shrubs (e.g., Cassiope sp.,
Empetrum sp.). Several species of lichens are also associated with this ecosystem.
Eskers harbour a diverse vegetation community, although plant composition is largely dependent on
specific site conditions (e.g., slope position). Lingonberry (Vaccinium vitis-idaea), bearberry
(Arctostaphylos uva-ursi.), and prickly saxifrage (Saxifraga tricuspidata) are usually found on esker
crests, ericaceous species (e.g., Empetrum sp., Vaccinium sp., Cassiope sp.) on windward slopes, dwarf
birch on sheltered leeward slopes, and sedges on slope toes.
The Riparian (Seep) Birch community is often found on upper slopes and terraces along streams or
seepage areas. Moisture conditions tend to be mesic to subhygric. Typical vegetation consists of a
dense cover of dwarf birch in association with willow (Salix sp.) and alder in sheltered positions.
Ericaceous shrubs, cottongrass and sedge species are also abundant. Tufted moss (Aulacomnium
palustre) is characteristic of this community.
Wetlands, which cover approximately 5% of the Takijuq Lake Upland Ecoregion (NRCan 2012), are
dominated by two plant communities: Tussock Meadow and Wet Meadow. The Eriophorum Tussock
Meadow community is found in the plains and in depressions between the bedrock ridges characterized by
imperfectly to poorly drained, fine textured or organic soils, subhygric moisture, and poor to mesic
nutrient conditions. Vegetation is typified by the abundance of cotton grasses (Eriophorum sp.) that grow
in clumps or tussocks. Birch and willow species are common, along with ericaceous species and mosses.
The Wet Carex Meadow unit is often found along the edges of lakes or in shallow depression areas,
where organic or finely textured soils are saturated for the entire growing season. Moisture regimes
range from hygric to hydric, and the nutrient regime is medium to rich. Vegetation is defined by a high
abundance of sedges. Mosses are common, but there are no lichens.
According to the information provided in the Atlas of Canada, there are a few species endemic to
Takijuq Lake Upland Ecoregion (NRCan 2012).
For 2012, a comprehensive vegetation survey will be conducted, along with ecosystem mapping of the
Back River Project area. Plant and berry samples will also be collected in order to support the country
foods baseline work.
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6.2.3

Caribou

Barren ground caribou are a keystone species in the Arctic, both biologically and culturally. Caribou are
a main prey item of grizzly bears, wolves, wolverines, and foxes, and the Inuit rely on caribou for food.
Three caribou herds may be present in the Back River Project area during the year: the Bathurst,
Ahiak, and Dolphin and Union herds (Figure 6.2-1). Aerial surveys for caribou have been conducted in
previous years in the Back River Project area: in 2007 (Rescan 2007a; Gartner Lee Ltd. 2008), 2008
(Rescan 2008d), and 2010 (Rescan 2011a). Aerial surveys will be conducted if required by the
Government of Nunavut Department of Environment (GN DOE). In addition, remote digital cameras will
be established in 2012 within appropriate habitats to capture caribou presence and movements through
the area during spring migration and post-calving. Existing unpublished caribou collar data from the
Bathurst herd will also be obtained from the Government of the Northwest Territories (GNWT) to
supplement the investigation of the seasonal distribution of caribou in the area.
Bathurst caribou may pass by the Back River Project area during their post-calving movements at the
end of June to the middle of July (Rescan 2011a). The Bathurst caribou population has fluctuated over
the last 50 years, with a population peak of 472,000 ± 72,900 animals in 1986. Since then, the herd has
declined at a rate of 5% per year (Boulanger et al. 2004; Gunn et al. 2005). Reduced calf survival and a
relatively low adult survival of cows may be factors influencing the decline (CARMA 2010). The 2009
calving ground census estimated the population at approximately 31,900 ± 11,000 (GNWT ENR 2009).
The Bathurst herd migrates over a large area from their wintering range to their calving grounds
northeast of Contwoyto Lake, between the Hood and Burnside Rivers (Gunn and D'Hont 2002; Gunn,
Dragon, and Boulanger 2002; Rescan 2011a). Cows disperse to the southeast during the post-calving and
summer seasons to areas surrounding and south of Contwoyto Lake (Gunn, Dragon, and Boulanger 2002).
After several months, they begin fall migration southwards towards the treeline. Within the fall range
are rutting grounds that are used in October. For Bathurst caribou, the areas around Lac De Gras have
been highlighted as an area that has been occupied by rutting caribou (GNWT ENR 2010).
Ahiak caribou are most commonly present around the Back River Project area in the summer (mid-July
to the end of August; Rescan 2011a). The Ahiak herd is a relatively understudied population of caribou,
first described as a separate herd in 1986. At that time, a systematic calving area survey along the Queen
Maud Gulf estimated the herd size at 40,000 to 60,000 animals (Gunn, Fournier, and Nishi 2000). A decade
later the herd increased in size to roughly 200,000 animals. The current population trend of the Ahiak herd
is unknown; however, aerial surveys flown during the calving season in recent years (2006 to 2009) suggest
that the herd is declining (CARMA 2010).
Ahiak caribou are unique among Arctic herds in that some animals winter in the tundra, particularly in
areas around Bathurst Inlet (Gunn, Fournier, and Nishi 2000). This herd has also wintered in areas
surrounding Great Slave Lake down to northern Saskatchewan (Gunn, Fournier, and Nishi 2000; Gunn,
D’Hont, and Williams 2005). The calving ground extends along the Queen Maud Gulf coast and the postcalving and summer ranges are within the Queen Maud Gulf Migratory Bird Sanctuary (Rescan 2011a).
The fall and spring migration is west toward and south through the Thelon Game Sanctuary.
Dolphin and Union caribou, like Ahiak caribou, winter on the tundra and although this herd typically
winters further north around Bathurst Inlet, it may be present around the Back River Project area
during the winter. Dolphin and Union caribou underwent a population crash in the early 1900s and has
been recovering ever since. In 1997, the Dolphin and Union herd was estimated at 28,000 ± 3,350 animals
(Nishi and Gunn 2004), which is approximately one third of its historic size.
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Dolphin and Union caribou were once considered Peary caribou, but recent studies suggest that this
herd is genetically distinct from both Peary and barren-ground caribou populations. The Dolphin and
Union herd crosses Dease Strait during spring and fall migrations between Victoria Island and the
mainland. Dolphin and Union caribou calve and summer on Victoria Island and winter on the mainland
(COSEWIC 2004).
6.2.4

Terrestrial Mammals

A variety of terrestrial mammals occur in the Back River Project area, including muskox, grizzly bear,
wolf, wolverine, fox, and a host of smaller species, such as rodents, hares, and mustelids.
Muskoxen are the only other large ungulate aside from caribou that occupy the barren-grounds.
Muskoxen are present in low densities in the Back River area in the spring and summer (Rescan 2011a)
but may also be present in the area all year as they, unlike caribou, do not migrate long distances.
Muskoxen in Nunavut and the NWT were estimated at 140,000 animals in 1997 (Fournier and Gunn
1998). The majority (87%) of this population inhabits the Canadian Arctic Islands, and the remaining
13% (19,000 animals) are from the mainland population. Roughly 3,400 ± 460 animals were counted in
1986 on a systematic strip transect survey between Contwoyto Lake and the southern tip of Bathurst Inlet
(Gunn 1990), an area which encompasses the Back River Project. Muskoxen are recovering from near
extinction in the early 1900s due to overhunting. Although the population has been increasing over the
last thirty years, recent declines have occurred on the mainland (Dumond 2006).
Grizzly bears have been recorded incidentally in the Back River area; a total of 10 sightings were
recorded in 2011 (Rescan 2012f). In 2012, a grizzly bear DNA program will be conducted. Grizzly bears
in the Arctic are characterized by relatively low density in an area of low productivity and high
seasonality (Ferguson and McLoughlin 2000; McLoughlin, Ferguson, and Messier 2000); roughly
800 grizzly bears are found in the West Kitikmeot region (COSEWIC 2002). Grizzly bears are vulnerable to
decline from increased adult mortality (McLoughlin, Messier, et al. 2003; McLoughlin, Taylor, et al. 2003).
They also have low ecological resiliency, are sensitive to human activity, and are frequently displaced
by industrial developments (Weaver, Paquet, and Ruggiero. 1996; Ross 2002).
No wolverines were documented during baseline studies in 2011 (Rescan 2012f). In 2012, a wolverine
DNA program will be conducted. Wolverines use large home ranges, and populations are generally low
in the central Arctic (Mulders 2000). Wolverine densities in the north have been found to range from
5.7 wolverines per 1,000 km2 to 10.8 wolverines per 1,000 km2, depending on whether the habitat was
continuous or variable (Banci and Harestad 1990). Higher densities have been calculated for Arctic
tundra habitat, indicating that density can increase in areas where there are sufficient food sources of
carrion supported by abundant populations of caribou and wolves (Mulders, Boulanger, and Paetkau
2007). Wolverines use reproductive dens from February through April (Magoun and Copeland 1998).
Food availability is the driving factor influencing movement patterns and home range selection by
wolverines (Banci 1994).
Wolves and foxes are found throughout the Back River area. No active dens were recorded in 2011,
although anecdotal evidence of denning was recorded through observations of young wolves and an
Arctic fox kit (Rescan 2012f). Den surveys will be conducted for a second year in 2012. Satellite-collar
data indicate that wolves in the central Arctic migrate over large areas in the fall, winter and early
spring, following the migratory caribou herds (Walton et al. 2001). Wolves occupy smaller home ranges
around the den during parturition and pup rearing (May to September) (Walton et al. 2001). Wolf and
fox dens are preferentially located in eskers, which can be limiting (McLoughlin et al. 2004).
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A number of smaller terrestrial mammals occur in the Back River area, such as Arctic hare, Arctic
ground squirrel, least weasel, ermine (or short-tailed weasel), and a number of mice, voles, and
lemmings. Both Artic hares and Arctic ground squirrels were observed in 2011 (Rescan 2012f). Arctic
ground squirrels contribute a substantial dietary component to all of the large carnivore species known
to occur within the Back River area. They are prey for wolverines in the winter (Whitman, Ballard, and
Gardner 1986), a large protein source for grizzly bears in the summer (MacHutchon and Wellwood 2003),
and both foxes and wolves rely on Arctic ground squirrels throughout the entire year (Anthony, Barten,
and Seiser 2000).
6.2.5

Birds

Baseline surveys for birds were conducted in the Back River area near Goose Lake in 2011 (Rescan
2012f). These surveys included PRISM surveys for upland breeding birds (e.g., shorebirds, passerines,
and gamebirds) and aerial surveys for raptors, waterbirds, and seabirds. Surveys will be conducted at
both the Goose and George properties in 2012.
Upland breeding birds (including passerines, shorebirds, and gamebirds) are often chosen for
monitoring because they are easily observed and are abundant compared to other wildlife species.
Common ravens belong to the passerine group of birds, but are often classified with raptors for the
purpose of wildlife studies in the north because their behaviour is more consistent with raptors
(e.g., nesting on cliffs). Conversely, short-eared owl, a raptor, is included as a functional upland
breeding bird as it is a ground-nesting raptor and would be detected during ground-based survey
methods for upland breeding birds.
A total of 18 species of upland breeding birds were recorded in the Back River Project area in 2011,
including American golden-plover*, American pipit, American tree sparrow, common redpoll*, dunlin,
hoary redpoll*, horned lark, Lapland longspur*, least sandpiper, red-necked phalarope, rock
ptarmigan*, savannah sparrow*, semipalmated plover, semipalmated sandpiper, short-eared owl*, stilt
sandpiper, and white-crowned sparrow (Rescan 2012f). Eight of these species were confirmed to be
breeding in the area and are indicated with a *.
Surveys of raptor nest sites were conducted in 2011, one in late spring to determine occupancy of
historical nest sites and to identify potential new nests, and another in late July to determine the
success and productivity of each nest site. A total of four raptor species (golden eagle, gyrfalcon,
peregrine falcon, rough-legged hawk) were confirmed to nest in the Back River Project area. Bald
eagle, common raven, and northern harrier may also breed in the area as they were observed
incidentally on a number of occasions during the breeding season, but nests were not observed.
The lakes and wetlands of the tundra host a large number of migratory waterbird species (e.g., geese,
ducks, swans, gulls), many of which breed exclusively in the tundra region. In addition, marine areas
are important nesting habitat for several species of waterbirds, such as eider ducks, and are used as
staging areas for a variety of species in the spring and fall. In 2011, surveys for waterbirds were
conducted in areas surrounding the Back River Project, and surveys for marine birds were conducted in
Bathurst Inlet (see marine birds section below).
A total of 23 waterbird species were recorded, including Arctic tern, black scoter, brant, Canada
goose*, common eider, gadwall, glaucous gull, greater scaup, greater white-fronted goose, greenwinged teal, herring gull, long-tailed duck, long-tailed jaeger, northern pintail*, pacific loon, parasitic
jaeger*, red-breasted merganser, red-throated loon, sandhill crane*, surf scoter, tundra swan, whitewinged scoter, and yellow-billed loon (Rescan 2012f). Three of these species were confirmed to be
breeding in the area and are indicated with a *.
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6.2.6

Freshwater Aquatic Life

Freshwater aquatic life includes plants and animals that live in lakes and streams, not including fish.
Historical data on freshwater aquatic life are available from the Goose Property area from 2011
(Rescan 2012d). Available 2011 data include phytoplankton, periphyton, zooplankton, and benthos
baseline data from August 2011 for five lakes and eight streams. A small amount of information is
available from the George Property area from 2007 (phytoplankton biomass from two lakes; Gartner
Lee Ltd. 2008).
An extensive freshwater baseline program will be conducted in 2012. The program will include aquatic
life sampling at 10 lake sites or more in each of the Goose and George Property areas. In addition,
reference lakes will be sampled for each Property.
Phytoplankton biomass was very low in lakes measured in 2007 and 2011, consistently below 1.0 µg/L.
Phytoplankton density data collected in 2011 was similar in the five Goose area lakes sampled,
averaging 1,040 cells/mL. Chrysophytes (including diatoms) were the dominant phytoplankton taxa in
all lakes, with the remainder of the community being mainly composed of green algae, cyanobacteria
and cryptophytes. Genera richness and diversity was high at all lakes sampled in 2011, averaging
23 genera/L and a Simpson’s diversity index of 0.8 (Rescan 2012d).
Periphyton biomass ranged from 1.0 µg/cm2 to 2.5 µg/cm2 in the Goose area streams sampled during the
summer of 2011. Periphyton density varied between streams, ranging from 1.1 × 106 cells/cm2 to
7.1 × 106 cells/cm2. Stream periphyton assemblages were dominated by diatoms, cyanobacteria tended to
make up a larger component in streams with low summer flow, and green algae were the third significant
component. Genera richness varied, ranging from 18 genera/sample to 35 genera/sample. Periphyton
diversity was high at all stream sites, with Simpson’s diversity index averaging 0.8 (Rescan 2012d).
In 2011, zooplankton abundances varied between the Goose area lakes surveyed, ranging from 6,360 to
40,200 organisms/m3. Zooplankton communities were dominated by rotifers and copepods at all lakes
monitored. Richness and diversity varied between lakes, ranging from 4 to 11 genera/sample, and
Simpson’s diversity of 0.2 to 0.7 (Rescan 2012d).
Lake benthos densities varied between Goose area lakes, ranging from 1,140 organisms/m2 to
6,650 organisms/m2. Benthos communities were similar between lakes, dominated by dipterans
(true flies) with the rest of the community made up of bivalves, oligochaetes, and ostracods. Richness
ranged from four to seven families per sample, with high diversity at all lakes (Simpson’s diversity
index of 0.8 to 0.9; Rescan 2012d).
Goose area streams had variable benthos densities in 2011, ranging from 970 to 4,400 organisms/m2.
Communities were over half dipterans, with ostracods, oligochaetes and hydracarina each averaging at
least 5% at all streams. Richness and diversity varied between streams, averaging 6 to 15 families /
sample and between 0.3 and 0.6 using Simpson’s diversity index (Rescan 2012d).
6.2.7

Freshwater Fish and Fish Habitat

A comprehensive freshwater fish and fish habitat baseline program will be conducted in 2012.
The program will include lakes and streams in both the Goose and George Property areas, as well as
additional streams along potential access corridors. The following text presents information obtained
from previous years’ data.
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6.2.7.1

Freshwater Fish Community

George Property Area
Freshwater fish and fish habitat information for the George Property area is available for 1990 and
2006. Preliminary fish sampling was conducted over five days in 1990 in the George Lake area (Sekerak
1990). Additional sampling of lakes and streams was conducted by Golder Associates in 2007 (Golder
Associates Ltd. 2007).
The George Property area is located in the headwaters of the Western River watershed, which flows
north into Bathurst Inlet. Five species have been captured in the area (Table 6.2-1). Cisco species
(Coregonus spp.) and ninespine stickleback (Pungitius pungitius) may also be present but have not been
captured (Golder Associates Ltd. 2007). Lake trout is the dominant species in lakes, making up as much
as 77% of the catch (Sekerak 1990; Golder Associates Ltd. 2007). Streams are dominated by slimy
sculpin and burbot, with some Arctic grayling. While no fish have been captured in several of the lakes
in the Kanosak Creek drainage, fish may use these waterbodies seasonally as they migrate up and down
the watershed (Golder Associates Ltd. 2007). Additional sampling of the George area is planned for
2012 to further investigate the fish and fish habitat of this region.
Table 6.2-1. Fish Species Captured in the George Property Area, 1990 to 2011
Species
Lake Trout
(Salvelinus
namaycush)

Round Whitefish
(Prosopium
cylindraceum)

Arctic Grayling
(Thymallus
arcticus)

Burbot
(Lota
lota)

Slimy Sculpin
(Cottus
cognatus)

George Lake

X

-

X

-

-

Fold Lake

X

-

-

-

-

Bob Lake

X

-

-

-

-

Kanosak Creek
(George Outflow)

X

-

X

X

X

Kanosak Creek
(Occurrence Outflow)

-

X

X

X

X

Komatik Lake

X

X

-

-

-

Upper Long Lake

X

X

-

-

-

Occurrence Lake

-

-

-

-

-

Lytle Lake

-

-

-

-

-

Moon Lake

-

-

-

-

-

Slave Lake

-

-

-

-

-

Waterbodies Sampled

Esker Pond

-

-

-

-

-

Dragon Lake

-

-

-

-

-

Goose Property Area
Freshwater fish and fish habitat information for the Goose Property area is available for 1997, 2007,
2010, and 2011. Sampling in 1997 focused on Goose Lake and Big Lake, and included sampling of fish
tissue metals. The information collected in 1997 was not directly available; however, it was referenced
by Hubert and Associates Ltd. (2004) in a review of the existing baseline studies. Fish sampling in 2007
focused on Goose Lake and its outflow (Golder Associates Ltd. 2007). Studies conducted in 2010
addressed four main waterbodies in the Goose area: Goose Lake, Umwelt Lake, Llama Lake, and
Reference B Lake. Fish sampling and hydroacoustic assessments were completed (Rescan 2010).
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In 2011, sampling was conducted on lakes and ponds in the Goose Property area, as well as on streams
adjacent to the proposed airstrip (Rescan 2012c).
The Goose Property area is located north of Back River, straddling the watershed divide between the
regional Back River and Ellice River watersheds. The area contains the same species found in the
George area, as well as lake whitefish and ninespine stickleback (Table 6.2-2). Lake trout is the
dominant species in Goose Lake, while burbot and slimy sculpin dominate the outflow stream. Llama
Lake, Umwelt Lake and Reference B Lake were found to contain fish, with lake trout dominating Llama
and Reference B Lakes, and round whitefish dominating Umwelt Lake (Rescan 2010, 2012c).
Arctic grayling were also found in two unnamed ponds southeast of Goose Lake, and slimy sculpin were
present in some streams and ponds (Rescan 2012c). Tissue metal samples were collected from lake
trout from Llama, Goose and Reference B lakes in 2011, with fish from all waterbodies having similar
concentrations of metals (Rescan 2012c). Tissue metals were also collected by Norecol in 1997 (Hubert
and Associates Ltd. 2004); however, the report detailing those results is not available. Many of the
smaller waterbodies in the Goose area do not contain fish due to their shallow nature and poorly
defined inflows and outflows (Rescan 2012c).
Table 6.2-2. Fish Species Captured in the Goose Property Area, 1997 to 2011
Species

Waterbodies
Sampled
Goose Lake

Lake trout
(Salvelinus
namaycush)

Round
Whitefish
(Prosopium
cylindraceum)

Lake
Whitefish
(Coregonus
clupeaformis)

Arctic
Grayling
(Thymallus
arcticus)

Burbot
(Lota lota)

Slimy
Sculpin
(Cottus
cognatus)

Ninespine
Stickleback
(Pungitius
pungitius)

X

X

X

X

?1

?1

?1

Goose Outflow

-

-

-

-

X

X

-

Airstrip Stream

-

-

-

-

-

X

-

Big Lake

?1

?1

?1

?1

?1

?1

?1

Umwelt Lake

-

X

-

X

-

-

X

Llama Lake

X

X

-

-

-

-

-

Reference B
Lake

X

X

-

-

-

-

-

Pond "L"

-

-

-

X

-

-

-

Pond "I"

-

-

-

X

-

-

-

Pond "D"

-

-

-

-

-

X

-

15 Ponds

-

-

-

-

-

-

-

1

Hubert and Associates (2004) refer to the species captured in Big Lake and Goose Lake by Norecol in 1997, but do not
specify which species were caught in which lake. The 1997 report by Norecol is not available.

6.2.7.2

Freshwater Fish Habitat

George Property Area
Fish habitat in the George Property area was assessed by Sekarak (1990). A reconnaissance level
assessment of fish habitat (mainly bathymetry) was also conducted by Golder Associates (2007). Most of
the lakes and streams in the area feature cobble or boulder substrate, sometimes overlain with organic
fines. Smaller lakes and ponds are generally shallow (less than 3 m deep), and contain poor quality
habitat for rearing and overwintering. Larger waterbodies contain fair to good habitat in deeper
sections. Good quality fish habitat is present in George Lake, Komatik Lake and Upper and Lower Long
Lake (Sekerak 1990). Fold Lake, Dragon Lake, and Upper Dragon Lake contain fair quality fish habitat.
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Poor quality fish habitat was found in Lytle Lake, Occurrence Lake, Esker Pond, Bob Lake, Moon Lake
and Slave Lake (Sekerak 1990; Golder Associates Ltd. 2007).
Stream habitat in the George area features well-developed beaded tundra streams with deep pools
interspersed with runs and occasional riffles. Periodic reaches featuring cobble and boulder fields,
shallow flow, and riffle morphology are present. Fish habitat in the beaded channels is generally
considered good quality for rearing and feeding, while cobble habitat may provide good spawning
habitat for some species (Sekerak 1990).
Goose Property Area
Fish habitat in the Goose area was assessed in 2007, 2010, and 2011. Good quality fish habitat is
present in Goose Lake, Umwelt Lake, Llama Lake and Reference B Lake (Golder Associates Ltd. 2007;
Rescan 2010, 2012c). These lakes featured shorelines dominated by mixed rock, with occasional
outcrops of bedrock (Rescan 2010). Deeper areas in the lakes were dominated by fine sediment.
Pond habitat in the Goose area was generally shallow and many of the ponds featured ephemeral
inflows or outflow that would limit fish migration into and out of the waterbodies (Rescan 2012c).
The shallow depth of the ponds causes them to be susceptible to freezing to the bottom in winter,
making them unsuitable for overwintering habitat. Pond L, one of the few fish-bearing ponds, featured
a larger surface area (15 ha) and moderate depth (3 m), therefore it may contain some overwintering
habitat potential. Pond I, which also contained fish, was located adjacent to Pond L with good access.
6.2.8

Marine Aquatic Life

Marine aquatic life includes plants and animals that live in the marine environment, not including fish.
Historical data are available from 2001, 2002 and 2007 (Rescan 2002, 2008c).
Additional baseline information will be collected in 2012 in the area of the proposed Marine Laydown
Area in Bathurst Inlet. The following text summarizes historical information, which was mainly from a
local area around the proposed BIPR port site.
6.2.8.1

Marine Phytoplankton

Phytoplankton samples were collected from various depths in August 2001 and 2007, and were analyzed
for chlorophyll a (all depths), and taxonomy and abundance (1 m depth). Phytoplankton biomass
ranged from 0.37 to 0.98 µg/L chlorophyll a, was similar among years, and generally declined with
depth. Despite similarities in biomass between years, phytoplankton abundance was more than
100 times higher in 2001 than 2007 (593-980 cells/mL, and 1-3 cells/mL, respectively). The reasons for
this difference in abundances between years are unclear. Richness was also higher in 2001, with 10 to
13 genera per station, compared to only 6 to 8 genera per station in 2007.
In 2001, a large portion of the algae were represented by an unidentified flagellate (39 to 53%), with
chlorophytes (23 to 31%), and cryptophytes (15 to 23%) also being present in large numbers. There were
rare members of Bacillariophyceae, Chrysophyta, Pyrrhophyta also observed. Of the identified genera,
members of Plagioselmis (21%) and Chlorella (29%) predominated the five stations. In 2007, only
two groups of phytoplankton were observed, including diatoms (Bacillariophyceae) and dinoflagellates
(Pyrrhophyta).
Diversity was moderate in 2001, and similar among stations, with Shannon diversity ranging from
1.30 to 1.41 and Simpson diversity ranging from 0.66 to 0.71. Diversity was higher in 2007, with
Shannon and Simpson diversity ranging from 1.63 to 1.90 and 0.78 to 0.83, respectively.
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6.2.8.2

Marine Zooplankton

Zooplankton samples were collected from locations around the proposed BIPR port site in August 2001
and 2007 and one reference location in 2007.
Zooplankton abundance was lower in 2001 (5,562 to 11,082 organisms/m3) than 2007 (22,164 to
43,816 organisms/m3), although in both years the zooplankton assemblages were dominated by Calanoid
copepods. Cyclopoid copepods and cladocerans were present in smaller numbers. The number of genera
ranged from 13 to 19 in 2001, and 11 to 15 in 2007. The predominant genera were Pseudocalanus,
followed by Acartia (both are calanoids), and Podon (a cladoceran). Simpson diversity indices were
similar among stations and slightly higher in 2007 (0.54 to 0.71) than in 2001 (0.34 to 0.66).
6.2.8.3

Marine Benthic Invertebrates

Benthic invertebrates were sampled around the proposed BIPR port site in 2001 (at a single location),
2002 (four locations), and 2007 (three locations), in addition to a reference location in 2007. In 2001
and 2002, benthos and sediment sampling stations were much deeper than those sampled in 2007
(17 to 47 m in 2001/2 vs. 2.5 to 5 m in 2007). Thus, it should be noted that differences in density,
richness and community composition between 2007 and other years may be largely attributable to the
differences in sampling depths.
Benthos densities were highest in 2001, with an average of 22,752 organisms/m2 at the location
sampled. In 2002, densities were significantly lower (1,515 to 6,276 organisms/m2), with an overall
average of 3,419 organisms/m2. At the shallower stations sampled in 2007, densities ranged from
736 to 3,478 organisms/m2.
Dominant taxa varied yearly, with nematodes dominating numerically in 2001, annelids and
foraminiferans in 2002, and molluscs in 2007. Richness and diversity were much higher at the deeper
locations sampled in 2002 (18 to 39 genera per station, H’ = 2.39 to 2.98) compared to the shallow
locations sampled in 2007 (2 to 7 genera, H’ = 0.15 to 1.50).
6.2.9

Marine Fish and Fish Habitat

Historical data are available from 2001 (Rescan 2007b), 2008 (Rescan unpublished data), and 2010
(Rescan unpublished data).
Additional baseline information will be collected in 2012 in the area of the proposed Marine Laydown
Area in Bathurst Inlet. The 2012 marine fish and fish habitat program includes fish community sampling
as well as documenting marine habitat by using hydroacoustics and other methods.
The following text summarizes historical information, which was mainly from a local area around the
proposed BIPR port site.
6.2.9.1

Marine Fish Community

From the 2001 and 2010 fish community work, 11 fish species have been captured in the local area
around the proposed BIPR port site (Table 6.2-3). None of the fish species found thus far in Bathurst
Inlet are currently considered threatened or endangered (COSEWIC 2010).
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Table 6.2-3. Fish Species Captured in Bathurst Inlet, 2001 and 2010
Common Name
Arctic Char

Scientific Name

Primary Habitat

Depth Range

Salvelinus alpinus

Freshwater/Anadromous

Benthopelagic

Coregonus autumnalis

Freshwater/Brackish

Benthopelagic

Arctic Flounder*

Liopsetta glacialis

Marine

Demersal

Broad Whitefish*

Coregonus nasus

Freshwater/Brackish

Benthopelagic

Fourhorn Sculpin*

Triglopsis quadricornis

Marine/Brackish

Demersal

Gadus ogac

Marine

Demersal

Salvelinus namaycush

Freshwater/Anadromous

Benthopelagic

Arctic Cisco*

Greenland Cod
Lake Trout*
Pacific Herring*

Clupea pallasii

Marine

Pelagic

Rainbow Smelt*

Osmerus mordax mordax

Anadromous

Pelagic

Eleginus gracilis

Marine/Brackish

Demersal

Platichthys stellatus

Marine/Brackish

Demersal

Saffron Cod*
Starry Flounder*

Note: Asterisk indicates species present in 2010.

According to FishBase, six of the 11 species found to date live only in marine habitat (fourhorn sculpin,
starry flounder, saffron cod, Arctic flounder, Pacific herring and Greenland cod), three species are
anadromous (Arctic cisco, rainbow smelt and Arctic char), meaning they spawn and rear in freshwater
but migrate to the sea to forage (although landlocked populations of all three species are common),
and two (18%) are primarily freshwater but are occasionally captured in estuaries and brackish coastal
waters of low salinity (broad whitefish and lake trout). Broad whitefish are well known as members of
both freshwater and estuarine fish communities in Canada’s Arctic. Arctic char and lake trout may be
anadromous, meaning they spawn and rear in freshwater but migrate to the sea to forage, they may be
partially anadromous, meaning only a portion of the population migrates to sea, or they may be
resident, meaning they complete their entire life cycle in freshwater and do not migrate to sea
(Swanson et al. 2010). Rainbow smelt are normally anadromous.
Five of the 11 species are demersal (fourhorn sculpin, starry flounder, saffron cod, Arctic flounder and
ogac), meaning they forage primarily along the sea bottom, three are pelagic (Arctic cisco, Pacific
herring and rainbow smelt), meaning they forage in open water, usually in the upper and middle
sections of the water column, and three are benthopelagic (broad whitefish, Arctic char and lake trout),
meaning they forage in both the benthic and pelagic zones of either freshwater or marine habitats.
6.2.9.2

Marine Fish Habitat

Marine fish habitat has been documented in the area of the proposed BIPR port site in 2001 and 2007
(Rescan 2007b) and again in 2010 (Rescan unpublished data). Shoreline habitat at the site is dominated
by a shallow water shelf which extends at a slope of 8% to a depth of approximately 10 m and a
distance of 120 m offshore. Beyond this distance, the shoreline drops off steeply at a gradient of 30% to
depths greater than 40 m.
During spring freshet, sediment enters Bathurst Inlet from No-Name and Amagok streams, on the west
side of the peninsula where the proposed BIPR port site was to be located. This sediment settles to the
bottom of Bathurst Inlet and provides a fine, marine clay substrate that likely supports flatfish, marine
bivalves and crustaceans. Sediment may be deposited along the shoreline; however, yearly ice scour
prevents significant amounts of fine sediment from occurring in the intertidal zone.
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Substrate composition along the shoreline was mapped in zones in 2001 and 2010, and along transects
in 2007 (Rescan unpublished data). Habitat was mapped up to the high water line in all years.
Gravel and cobble dominated the sites closest to the proposed development in 2001, while boulder and
cobble dominated a third site on the west side of the peninsula. Marine vegetation was almost nonexistent and cover for aquatic organisms was low. In deeper waters, fine clay and silt dominated the
substrate, and there was a paucity of organic material in sediment grabs from stations around the
proposed development, particularly at depths greater than 40 m.
In 2007, substrate composition was determined for evenly spaced quadrats along transects which
extended perpendicular to the shoreline from the high water mark to 1 m below the water level.
These transects covered the entire length of shoreline that would have been altered by the proposed
development. All transects were dominated by gravel and cobble substrates; however, a few individual
quadrats were composed mostly of fines or boulders. Three distinct habitat zones were present
between the high water mark and the terrestrial vegetation, and likely indicate an area of ice scour.
Sandy substrates are considered to be of high value due to their potential for supporting benthic
invertebrate communities that form the food base for marine fishes. Such substrates were not common
in the intertidal zone at the site due to ice scour, but were present at depths exceeding 3 m.
6.2.10

Marine Wildlife

Historical data on marine wildlife are available from 2004, 2007, and 2011 (LGL Limited 2005, 2007;
Rescan 2007b, 2012f).
Additional marine wildlife baseline data will be collected in 2012, in the area around Marine Laydown
Area, and also more regionally within Bathurst Inlet. An aerial survey for seabirds and marine mammals
(mainly seals) is part of the planned 2012 baseline program.
Aerial surveys for marine mammals were conducted in September, 2004 for open water species
(i.e., whales) along a shipping route within Bathurst Inlet and outside of the inlet (LGL Limited 2005),
and in June, 2007 within Bathurst Inlet for seals (LGL Limited 2007). During the September open water
surveys, no belugas were observed between Bathurst Inlet and southern Peel Sound (LGL Limited 2005). In
late July 1989, two belugas were sighted in the southeast area of Bathurst Inlet (Stewart and Burt 1994).
During spring surveys in 2007, ringed seals were widely distributed throughout Bathurst Inlet, with an
uncorrected density of 0.3 seals/km2 (N = 841). This density is within the normal range of densities for
ringed seals on landfast ice in the Canadian Arctic (LGL Limited 2007). Bearded seals were also
observed, though in much lower numbers (N = 42). Spring surveys for seals in Bathurst Inlet will be
conducted in 2012.
In 2011, incidental observations of marine mammals were recorded during marine bird aerial surveys on
July 6, August 5, and August 6. During 6 hours and 31 minutes of aerial surveys covering a total of
870.9 km, three ringed seals, one bearded seal, and one unknown seal were observed. No seals were
observed hauled out on the beaches, rock outcrops, or islands in Bathurst Inlet. All five seals that were
observed were swimming in the inlet when spotted. No whales or walrus were observed during the
aerial surveys (Rescan 2012f).
Marine birds include seabirds, seaducks, shorebirds, and some waterbird species that are reliant on marine
environments during various life history stages, such as foraging or staging (Gill et al. 1996). The Queen
Maud Gulf Migratory Bird Sanctuary is approximately 200 km east of Bathurst Inlet. The sanctuary is an
important bird area with about 60 goose colonies and more than 12 species of waterbirds breeding within
the sanctuary.
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Marine bird surveys were conducted in July and August, 2011 (Rescan 2012f). Overall, 15 marine bird
species were observed throughout Bathurst Inlet. A higher abundance of birds were observed during the
breeding survey (N = 1,812) compared to the early fall staging survey (N = 957). No breeding evidence
was observed. Two species of conservation concern at the territorial level were observed (common
eider and glaucous gull), both of which are listed as Sensitive.
6.2.11

Potential Wildlife Occurrences and Conservation Status

The conservation status of potentially occurring wildlife species was assessed according to territorial
(Canadian Endangered Species Conservation Council; CESCC), federal (Committee on the Status of
Endangered Wildlife in Canada [COSEWIC]; Species at Risk Act [2002]), and international (NatureServe;
International Union for Conservation of Nature [IUCN]) assessment bodies. Nunavut currently does not
have a species ranking program administered by the NWMB, and thus the CESCC designations for
Nunavut were used to assess the status of wildlife in the territory (CESCC 2010). Species of
conservation concern include species or populations that are 1) territorially ranked as At Risk, May Be
At Risk, or Sensitive, 2) classified as Endangered, Threatened, or Special Concern, as designated by
COSEWIC, 3) on Schedule 1 of SARA, 4) globally ranked as Imperilled or Vulnerable by NatureServe, or
5) listed as Critically Endangered, Endangered, Vulnerable, or Near Threatened by IUCN.
A total of 108 birds and 44 mammals potentially occur within the Back River Project area and/or within
areas of Bathurst Inlet. The likelihood of occurrence was placed into three categories of each
potentially occurring species: likely, possible, and unlikely. Of these species, 49 (37 birds and
12 mammals) are identified as species of conservation concern. Overall, 34 species of conservation
concern were considered likely occurring or possibly occurring in the Back River Project area and/or
within areas of Bathurst Inlet, including 30 bird species and four mammal species. Those species that are
of concern at the territorial level are indicated by a *, those that are of concern at the federal level are
indicated by a †, and species that are of concern at the international level are indicated by a ‡.
Five raptors of conservation concern may occur in the Project area: golden eagle*, gyrfalcon*,
peregrine falcon†, rough-legged hawk*, and short-eared owl*†.
A total of 16 species of upland breeding bird species of conservation concern may occur in the Project area:
o

American golden-plover*

o

Harris’s sparrow*

o

Sanderling*

o

American pipit*

o

Hoary redpoll*

o

Snow bunting*

o

American tree sparrow*

o

Least sandpiper

o

Whimbrel*

o

Black-bellied plover*

o

Red knot*†

o

White-crowned sparrow*

o

Buff-breasted sandpiper*‡

o

Red phalarope*

o

Dunlin*

o

Ruddy turnstone*

Nine species of waterbird species of conservation concern may occur in the Project area:
o

Arctic tern*

o

Long-tailed duck*

o

Horned grebe†

o

Common eider*

o

Red-necked phalarope*

o

King eider*

o

Glaucous gull*

o

Semipalmated sandpiper*

o

Thayer's gull*

Three terrestrial mammal species of conservation concern may occur in the Project area: Dolphin
Union caribou†, grizzly bear*†, and wolverine†‡.
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One marine mammal species of conservation concern may occur in the Project area: beluga*‡.
6.2.12

Other Potential VECs

No other biological environment VECs were identified in community meetings or literature reviews.

6.3
6.3.1

SOCIO-ECONOMIC ENVIRONMENT
Proximity to Communities

The Back River Project is located in the Kitikmeot Region of Nunavut, south of Bathurst Inlet.
Communities in the Kitikmeot region include the following: Bathurst Inlet (Kingaok), Omingmaktok
(Bay Chimo), Cambridge Bay, Kugluktuk, Gjoa Haven, Taloyoak, and Kugaaruk (Figure 6.3-1). Bathurst
Inlet and Omingmaktok are the closest communities to the Project (approximately 160 km and 250 km,
respectively), followed by Cambridge Bay (400 km), Kugluktuk (460 km), Gjoa Haven (570 km), Taloyoak
(700 km), and Kugaaruk (790 km). Yellowknife, NWT, is a transportation hub for the region, and is located
approximately 520 km southwest of the Project. All distances are approximate and represent the
minimum distance from the communities to the Project (i.e., the George and Goose Properties).
6.3.2

Archaeology and Culturally-significant Sites

Collection of archaeological baseline data began for the Back River Project (then part of the Hackett
River Project) in 2007 (Rescan 2008a). Investigations continued in 2010 and 2011 (Rescan 2011d,
2012e). Data were collected following the methodology set out in the permit application and in
accordance with the Guidelines for Applicants and Holders of Nunavut Territory Archaeology and
Palaeontology Permits and the Nunavut Act (1993) Nunavut Archaeological and Paleontological Sites
Regulations (SOR/2001-220).
Additional archaeological surveys will be conducted in 2012 around both the Goose and George
Property areas, and along potential transportation corridors.
In Nunavut, archaeological and paleontological sites are protected under Section 51 of the Nunavut Act
(1993), Nunavut Archaeological and Palaeontological Sites Regulations (SOR/2001-220). In addition,
archaeological sites, including as yet unrecorded archaeological sites, on federal Crown Land are
protected by the Territorial Land Use Regulations (CRC, c 1524) of the Territorial Lands Act (1985c)
and by the Canada Oil and Gas Geophysical Operations Regulations (SOR/96-117) of the Canada Oil and
Gas Operations Act (1985a).
At present there are 185 recorded archaeological sites within the study area. The majority of sites are
situated in proximity to Bathurst Inlet and Bathurst Lake (n = 121), with the remainder of the sites
located in the Barrenlands to the south. Site types represented amongst the 185 sites include lithic
scatters, stone features (e.g., cairns, inuksuits, caches, tent rings), and historic materials and camps.
Sites tend to be located on landforms such as bedrock outcrops, knolls, ridges, and eskers, or along a
shoreline. The sites recorded in the study area could range in date from approximately 4,500 BP to
present. The earliest sites recorded within the study area are Pre-Dorset sites, which are identified by
the presence of characteristic artifacts of the Arctic Small Tool tradition, such as small, finely-made
bifaces, microblades, and burins.
Archaeological investigations will continue in 2012, focusing on select areas of the Goose and George
Property areas, the potential Marine Laydown Area at Bathurst Inlet, and possible access corridors.
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PROJECT DESCRIPTION

6.3.3

Palaeontological Component of Surface and Bedrock Geology

Highly significant paleontological finds have been made in Nunavut (e.g., Ellesmere Island, Axel Heiberg
Island) and the Northwest Territories (e.g., Normand Wells); however, to date no fossils have been
found by geologists or any other Back River Project field staff working on site. Based on the age of the
rock units (Archean Age) and its close affinity with volcanic/pyroclastic rocks as well as subsequent
metamorphism, it is not expected to find visible indications of fossils in rocks in the study area.
6.3.4

Land and Resource Use

Current land and resource use in the Kitikmeot Region includes both traditional and non-traditional
activities. Subsistence harvests, typically involving hunting, trapping, fishing, and gathering, are
important aspects of renewable resource use, while non-traditional activities, such as mineral
exploration, mining, and tourism, are becoming increasingly important to the Kitikmeot economy.
The region also encompasses a number of protected areas. This section focuses on describing the
contemporary aspects of traditional and non-traditional use.
Land use planning in Nunavut is the responsibility of the Nunavut Planning Commission (NPC), as
established under the Nunavut Land Claims Agreement (NLCA). The NPC is currently developing the
Nunavut Land Use Plan (NLUP), which will cover all lands in Nunavut outside of municipal boundaries.
The NLUP is being developed through consultation with territorial and federal governments,
communities, Inuit organizations, industry, and non-government organizations. In the Kitikmeot, the
NLUP will build on previous efforts to complete the West Kitikmeot Regional Land Use Plan (see NPC
2004). The draft NLUP is currently under preparation, and the NPC is working with Nunavummiut to
ensure the draft accurately reflects the issues and priority of Nunavut’s residents (NPC 2012).
Subsistence activities are actively practiced by a significant proportion of the Kitikmeot population.
Between 62% (Cambridge Bay) and 82% (Kugaaruk) of residents aged 15 years and older in Kitikmeot
communities reported hunting activity in the previous twelve months. Fishing was also prevalent, with
participation ranging from 68% (Cambridge Bay) to 92% (Kugaaruk and Taloyoak). Participation in
gathering activities ranged from 29% (Gjoa Haven) to 89% (Kugluktuk; Statistics Canada 2008b).
There are existing and many potential tourism opportunities in the Kitikmeot Region. The region’s
natural capital makes it ideal for dogsledding, bird watching, hiking, rafting, canoeing, camping, sports
fishing, and other eco-tourist activities. Currently, there are a relatively small number of seasonal
lodges and adventure tourism companies operating in the region.
The Kitikmeot Region has significant potential for mine and mineral development. In 2010, there were
35 active mineral exploration programs in the Kitikmeot Region for gold (18), base metals (10),
diamonds (4), platinum group metals (2), and uranium (1; Nunavut Geoscience 2012). In addition, there
were approximately 30 exploration Projects that were inactive (INAC 2010).
There are a number of protected areas in the Kitikmeot Region. The largest is the Queen Maud Gulf
Migratory Bird Sanctuary, a wetland of international importance. Designated conservation zones are
also located near the Hood River at Wilberforce Falls (west of Bathurst Inlet) and within the Huikitak
River watershed (east of Bathurst Inlet). These zones are of cultural importance for local Inuit and
serve as potential destinations for eco-tourists (NPC 2004).
Additional information will be obtained in 2012 as part of the land and resource use baseline program.
The program will focus on existing and contemporary activities in the region. The study area will coincide
with the terrestrial study area, recognizing the linkages between wildlife, vegetation, and the people who
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rely on these resources. Land users will include community residents and industry groups who operate in
the study area. In addition, Project-related shipping activities will also be considered in the study.
6.3.5

Local and Regional Traffic Patterns

There are no roads between Kitikmeot communities and air travel dominates regional traffic patterns.
All Kitikmeot communities, except Bathurst Inlet and Omingmaktok, are accessible by scheduled air
travel through First North and Canadian North airlines. Air travel is used for cargo deliveries, passenger
travel, and medical evacuation services. Chartered air travel is also available to all communities,
including Bathurst Inlet and Omingmaktok, through a number of carriers (e.g., Adlair Aviation,
Kitikmeot Air and Helicopters, and DAL Aviation). In addition, seasonal chartered flights between
Yellowknife and Bathurst Inlet are available on a weekly basis during the operating season (which is
usually a six week period in early summer) of the Bathurst Inlet Lodge.
Marine travel is also possible in the Kitikmeot Region. Barges deliver provisions (e.g., food, household
goods, and fuel) to communities during the ice-free period. Most communities have barge dock
facilities and receive an annual service from the Northern Transportation Company Ltd. (NTCL),
Nunavut Sealift and Supply Inc. (NSSI), and Nunavut Eastern Arctic Shipping (NEAS) barges en route
from Vancouver, BC or, more recently, from Montreal, QC. In addition to supply barges, there are also
cruise ships operating in the region.
Local traffic patterns are seasonally dependent and related to traditional Inuit activities, such as
hunting, fishing, and gathering. This includes travel to and from traditional sites for subsistence
activities, and camping while away from the communities. Contemporary travel over land and water is
dominated by snowmobile use during the ice season (usually late November to early June) and ATV and
boat use during the ice-free season (usually mid-June to mid-November).
A notable potential transportation development in the region is the proposed Bathurst Inlet Port and
Road (BIPR). This Project would involve the construction of a port on Bathurst Inlet and an all-weather
road from Bathurst Inlet to Contwoyto Lake, connecting to the Tibbitt-to-Contwoyto Winter Road.
The development of this infrastructure would improve access and supply provisions to the region for
mineral development. An EIS for the Project was submitted to the Nunavut Impact Review Board in
2007, but the review has since been put on hold.
6.3.6

Community Profile Summaries

This section provides socioeconomic profiles of the Kitikmeot Region and its communities.
These profiles include an overview of current community conditions, including services, infrastructure,
demographics, and economics. All Kitikmeot communities are within the scope of these studies.
Additional socio-economic baseline studies will be conducted in 2012, and all of the Kitikmeot
communities will be included in the baseline program.
6.3.6.1

Kitikmeot Region

The Kitikmeot Region is the most western of the three administrative regions of Nunavut. The region
contains the southern and eastern parts of Victoria Island and the adjacent part of the mainland up to
the Boothia Peninsula, along with King William Island and the southern portion of Prince of Wales
Island. As noted earlier, there are seven communities in the Kitikmeot Region: Bathurst Inlet,
Omingmaktok, Cambridge Bay, Kugluktuk, Gjoa Haven, Taloyoak, and Kugaaruk.
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The population of the Kitikmeot region is estimated to have grown to over 6,010 individuals in 2011, up
12.1% from approximately 5,360 in 2006. This is much higher than the 3.7% growth rate observed
between 1996 and 2001. In total approximately 1,710 private dwellings were registered in 2011.
The most recent census data available on the Aboriginal population in the region is from 2006, which
estimates that it composes 89.7% of the region, totalling 4,800 individuals of which 4,725 were Inuit.
The median age of the aboriginal population in 2006 was 20.5, which is comparable to the Nunavut
median age of 20.1, but much younger than the rest of Canada (Statistics Canada 2007, 2008a, 2012).
The economy of the Kitikmeot Region is a mixed economy that is based on both traditional and modern
economic activities. The traditional economy is largely focused on subsistence land use. Inuit people in
the region often supplement their traditional livelihoods by participating in the wage and cash
economies, seasonally and at different stages in life, often depending on factors such as seasonal
harvesting activities and the availability of wage employment. The labour force (i.e., residents aged
15 years and older) consists of approximately 3,495 individuals, 3,125 of whom reported income in
2005. The median after tax income for these individuals was reported to be approximately $17,856,
with 83.8% derived from earnings and 14.1% from government transfer payments. Unemployment rates
in 2006 were approximately 20.1%, 22.4% for males and 17.6% for females (Statistics Canada 2007).
The subsistence activities and mineral exploration are pivotal to macroeconomic activity in the region,
with tourism recently becoming more prominent. There is significant potential for a period of dynamic
economic growth in the Kitikmeot region over the next 25 years as opportunities to develop mineralbased deposits and oil and gas are expected to emerge. This, in turn, is expected to fuel economic
growth within local communities and provide substantial benefits to the Inuit of the region.
6.3.6.2

Bathurst Inlet (Kingaok)

The community of Bathurst Inlet is one of the smallest in the Kitikmeot Region, with an adjusted
population of zero (note: population counts are adjusted by Statistics Canada to ensure privacy and
confidentiality) in 2011 that was down from five in 2001 (Statistics Canada 2007, 2012). It is located, as
its name suggests, close to Bathurst Inlet, a deep inlet located on the northern coast of Canada’s
mainland into which the Burnside and Western rivers drain. The Inuinnaqtun name for Bathurst Inlet is
Kingaok, meaning “nose mountain” (KIA 2011).
Bathurst Inlet is most readily accessed by air from Yellowknife and Cambridge Bay. Access by marine
vessel and barge occurs during the summer, and access by snowmobile is also possible during the
winter and spring. It is a seasonal community that is occupied in the spring and summer, with the
majority of the population, consisting of a few families, overwintering in Cambridge Bay. Its population
at any given time is driven in part by the tourist season for the Bathurst Inlet Lodge, a joint ecotourism
venture between Bathurst Arctic Services and the Bathurst Inlet Inuit.
Within the community, there are no retail or education, medical, police, or other community services,
with the exception of those associated with the Bathurst Inlet Lodge. The closest services are in
Cambridge Bay. Electricity is sourced from personal generators and water comes from nearby rivers.
The majority of economic activity in the community is generated by tourism, hunting, fishing, and
trapping, with a few residents also obtaining employment in the mining sector. The NPC notes that the
people of Bathurst Inlet follow a traditional and independent way of life, only having relatively
recently joined the wage economy to support their traditional lifestyles (NPC 2004). The population
remains actively involved in hunting and fishing.
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6.3.6.3

Omingmaktok (Bay Chimo)

Omingmaktok is located on Bay Chimo Harbour and was established around an abandoned Hudson's Bay
Company post. Omingmaktok means “like a muskox” in Inuinnaqtun (KIA 2011). The community is
primarily a seasonal hunting and fishing camp. It is accessed by chartered flights from Yellowknife and
Cambridge Bay, and by marine vessels and a barge service during the ice-free period. Access by
snowmobile is also common during the winter and spring.
Similar to Bathurst Inlet, occupation in Omingmaktok is mainly seasonal, although a small group of five to
ten residents typically remain year-round. Census numbers suggest that the population has significantly
declined in recent years, from a stable population of approximately 50 people during the 1990s to
approximately five people in 2011 (Statistics Canada 2007). There are no employment data for the
community; however, the majority of economic activity comes from tourism, hunting, fishing, trapping,
and mineral exploration. The closest services for the community, including retail, education, policing,
and medical, are in Cambridge Bay. Communication services are available by satellite phone, and
electricity is sourced from portable generators. Freshwater is sourced from nearby rivers.
6.3.6.4

Cambridge Bay

Cambridge Bay, the largest community in the Kitikmeot Region with a population of almost 1,610 in
2011 (Statistics Canada 2012), is situated on the southeast coast of Victoria Island in western Nunavut.
The Inuinnaqtun name for Cambridge Bay is Ikaluktutiak, meaning “good fishing place” (KIA 2011).
The community grew at a rate of approximately 8.9% from 2006 to 2011. This is in contrast to the
period from 1996 to 2001, where the population decreased 3.1% in relation to government
decentralization policy and the shift of public sector employment to other communities. In 2006, 82%
of Cambridge Bay residents (1,215 individuals) self-identified as Aboriginal, 1,160 of who were Inuit.
The median age for Aboriginal residents was 22.7 (Statistics Canada 2007, 2008a, 2012).
The community acts as a regional hub for business, transportation, and government, and is a traditional
site for hunting and fishing. Residents undertake harvesting activities for local staple foods, including
caribou and Arctic char, although recent statistics suggest a growing reliance on the market economy
(Statistics Canada 2008b). There are a number of businesses operating in the community, many of
which are supported by the mining industry, offering a range of goods and services, including two
stores, an RCMP station, kindergarten, elementary, and high schools, a branch of the Nunavut Arctic
College, a library, churches, a health and wellness centre, a recreation centre, a sports arena and
pool, a visitors’ centre, and government regional offices. Government is prominent and many
institutions have offices in the community, including Nunavut Tunngavik Inc. (NTI), the Nunavut Impact
Review Board (NIRB), and the Kitikmeot Inuit Association (KIA). Tourism and transportation are other
important industries. Cambridge Bay is also home to the only bank in the region.
In 2006, the number of Aboriginal residents aged 15 years and older with income was 745, taking in a
median annual income of $18,624. An estimated 87.6% of this income was sourced from earnings, while
government payments accounted for 10.7%. Aboriginal unemployment in Cambridge Bay was estimated at
13.6%. Aboriginal men are largely employed in trades, transport, and equipment operations, while Inuit
women tend to work in business, finance and administration, social science, education, and government
services. Both genders find work in sales, services and communications (Statistics Canada 2008a).
6.3.6.5

Kugluktuk

Kugluktuk, the second largest community in the Kitikmeot Region with a population of 1,450 in 2011
(Statistics Canada 2012), is located on the Arctic Coast of the Coronation Gulf near the mouth of the
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Coppermine River. It is approximately 600 km north of Yellowknife and 450 km southwest of Cambridge
Bay. Kugluktuk means “place of moving waters” in Inuinnaqtun (KIA 2011).
Kugluktuk has experienced consistent population growth over recent years, approximately 11.4% from
2006 to 2011, mainly associated with an increase in employment opportunities in the community related
to the mining and government sectors. In 2006, 92% of residents were Aboriginal, totalling 1,195
(1,190 were Inuit). The median age of Aboriginal residents was of 22.1 (Statistics Canada 2008a, 2012).
Employment with the Diavik and EKATI mines has been important to Kugluktuk. Residents also
undertake a variety of traditional activities, including trapping, hunting, fishing, and arts and crafts.
There are a number of goods and services businesses operating in the community, including contracting
and equipment businesses, retail, tourism, accommodation, and food services. Other services in the
community include two stores, an RCMP station, elementary and high schools, a branch of Nunavut
Arctic College, churches, a health centre, a rehabilitation centre, a library and recreation centre with
skating and curling rinks, and a visitor’s and heritage centre.
Inuit men are largely employed in trades, transport, and equipment operations, while Inuit women
tend to work in business, finance and administration, social science, education, government services,
and sales. In 2006, 695 residents aged 15 years and older had income. Their median annual income was
$15,360, of which approximately 82.2% was derived from earnings, and 16.3% was derived from
government transfers. Aboriginal unemployment was estimated at 26.1% (Statistics Canada 2008a).
6.3.6.6

Gjoa Haven

Gjoa Haven is located on the south-eastern shore of King William Island. The Inuktitut name for Gjoa Haven
is Uqsuqtuuq, meaning “place of plenty blubber” (KIA 2011). The population of Gjoa Haven has grown
strongly over recent decades, rising 20.2% since 2006 to almost 1,280 people in 2011 (Statistics Canada
2007). In 2006, 93% of residents were Aboriginal, totalling 995 persons, 990 of whom were Inuit (Statistics
Canada 2008a). The median age of Aboriginal residents was 19.1 years (Statistics Canada 2008a).
Hunting and fishing are important traditional economic activities in the community, with land use
focused on subsistence land harvesting. There are a number of businesses operating in the community
that offer a range of goods and services, such as construction, contracting, retail, technical and
communication services, accommodation, and food services. Tourism and cultural economies are also
evident, and the community is home to the Northwest Passage Interpretive Centre and Historical Park.
The Nunavut Water Board’s offices are also located in Gjoa Haven.
Inuit men are predominantly employed in trades, transport and equipment operations and sales and
service, compared to Inuit women who mostly find work in business, finance and administration, social
science, education, government services, and sales. In 2006, the number of Aboriginal residents aged
15 and above earning income totalled 540. Their mean total income was $16,032, of which 71.2% was
comprised of earnings and 25.6% came from government transfers. Aboriginal unemployment in the
community was estimated at 31.9% (Statistics Canada 2008a).
6.3.6.7

Taloyoak

Taloyoak, meaning “caribou blind” in Inuktitut (KIA 2011), is located on a narrow inlet on the western
side of the Boothia Peninsula, and was known as Spence Bay prior to 1992. Taloyoak is the most
northerly mainland community in the region. The population of Taloyoak has been steadily increasing
in recent years, and has experienced a 11.1% rise since 2006 to almost 900 people in 2011 (Statistics
Canada 2007). In 2006, 92% of the population, or 745 individuals, self-identified as aboriginal (Statistics
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Canada 2008a). The majority (740 people) were Inuit (Statistics Canada 2008a). The median age of the
Aboriginal population was 18.3 years (Statistics Canada 2008a).
The principle forms of economic activity in Taloyoak include hunting, trapping, crafts (sewing),
carving, fishing, and wage employment. The pursuit of traditional land use activities is commonly
practiced by residents of the community (Statistics Canada 2008b). Local businesses offer a range of
goods and services, including construction, contracting, retail, technical and communication services,
and accommodation and food services. Focus has been placed on the development of the Taloyoak
economy as a tourism and arts and crafts centre.
In the wage-based economy, Inuit men are mostly employed in trades, transport and equipment
operations, and sales and service, while Inuit women typically find work in business, finance and
administration, social science, education, government services, and sales. The number of Aboriginal
residents aged 15 years and over with income was 390 in 2006. Their median total income was $14,827,
69.1% of which was composed of earnings and 29.0% coming from government transfers. Aboriginal
unemployment in the community was estimated at 31.4% (Statistics Canada 2007, 2008a).
6.3.6.8

Kugaaruk

Kugaaruk, known as Pelly Bay prior to 1999, is located on the northeastern Arctic coast on Pelly Bay,
south of the Gulf of Boothia. Kugaaruk means “little stream” in Inuktitut (KIA 2011). It is one of the
smallest, youngest, fastest growing, and most traditional communities in the Kitikmeot Region.
The population of Kugaaruk has increased rapidly from approximately 410 people in 1991 to 770 people
in 2011—an increase of approximately 88% (Statistics Canada 2007). In 2006, approximately 95% of the
community, or 635 (The total population in 2006 was 688 (Statistics Canada 2012)) individuals, reported
Aboriginal identity, all of whom were Inuit (Statistics Canada 2008a). The median age of Aboriginal
residents was 17.7 years (Statistics Canada 2008a).
There is a high level of participation in traditional activities (e.g., hunting and fishing) in the
community (Statistics Canada 2008b). The traditional economy is primarily based on the trading of seal
pelts and narwhale tusks. Businesses in Kugaaruk offer a range of goods and services in the
construction, contracting, technical and communication services, tourism and culture, accommodation
and food services, and transportation and shipping sectors. As is typical for small and isolated Arctic
communities, the public sector is a large influence on the economy and unemployment levels remain
high (Statistics Canada 2007).
In 2006, the most prevalent occupations of the Inuit population were within the sales and service or
trades, transport and equipment operation categories. Males were employed in either of these sectors;
females, however, were only employed in the sales and service sector. Other prevalent occupations,
typically with higher participation of females than males, were business, finance, administration, social
science, education, and government services. The number of Inuit residents aged 15 and over with
income totalled 315 in 2006, with a median total income of $16,896. Approximately 74.2% of this income
was composed of earnings and 23.7% came from government transfers (Statistics Canada 2008a).
6.3.7

Human Health

Health is defined as “a state of social, physical, psychological and spiritual well-being” (WHO 1967) that
includes the ability of individuals or groups to realize aspirations, satisfy needs, and cope with the
environment (WHO 1984). As such, there are a number of community conditions typically used in human
health assessments, including social status, education, employment and working conditions, physical
environments, biology and genetic endowments, social support networks, personal health practices and
coping skills, healthy child development, and access to health services (Health Canada 2004).
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Suicide is a prominent social issue and health concern in Nunavut communities. The number of deaths by
suicide and the degree of suicide-related trauma are higher in Nunavut than in other Canadian
jurisdictions. In 2009, the RCMP responded to 983 calls where persons were threatening or attempting
suicide in Nunavut (Government of Nunavut 2010). In a recent survey, 43.6% of respondents reported
suicide ideation (i.e., thoughts of committing suicide) over the course of a week and 30% reported
attempting suicide over a six-month period, 16% of whom had done so on multiple occasions (Haggarty et
al. 2008). Suicide-related deaths are highest among young Inuit males (Government of Nunavut 2010).
Self-reported health status is fairly consistent across the Kitikmeot communities, with 43% to 50% of
residents reporting excellent or very good health, 33% to 39% reporting good health, and 11% to 19%
reporting fair or poor health. These scores compare to the Canadian average of 56% excellent or very
good, 27% good, and 17% fair or poor. Similarly, the prevalence of self-reported chronic conditions in
the Kitikmeot communities is comparable to prevalence rates in Canada as a whole, but varies in some
cases. The incidence of arthritis and rheumatism was less common in Kitikmeot communities than in
Canada, which can be expected given the much younger Kitikmeot population. Prevalence rates of
communicable diseases (e.g., sexually transmitted infections and tuberculosis) are also typically higher
in Nunavut than in the rest of Canada (Statistics Canada 2008b).
Nunavut residents have limited access to health care. There are no hospitals in any of the
communities, meaning doctors typically travel to communities and residents travel to regional centres
(e.g., Cambridge Bay or Yellowknife) for services. All of the communities, except Bathurst Inlet and
Omingmaktok, have community nurses.
6.3.8

Country Foods

Country foods assessments estimate contaminant concentrations in plants and animals used for
nutritional and medicinal purposes by local residents. The baseline quality of these foods is directly
related to the quality of the environmental media (e.g., soil, water, and vegetation).
A country foods baseline assessment is being conducted in 2012, which will provide baseline
concentrations of metals in country foods and the estimated consumption rates of each food by the
harvesters. Calculations of the current recommended maximum weekly intakes (RMWIs) of country
foods will be calculated following Health Canada’s guidance on health impact assessments.
Animal and plant species will be selected for evaluation based on current harvesting and consumption
patterns by the local residents in the West Kitikmeot. The following species will likely be included:
large terrestrial mammals (caribou (Rangifer tarandus)), small terrestrial mammals (Arctic ground
squirrel (Spermophilus parryii)), birds (Canada goose (Branta canadensis)), fish (lake trout (Salvelinus
namaycush)), and plants (bearberry (Arctostaphylos rubra), crowberry (Empetrum nigrum), bog
blueberry (Vaccinium uliginosum), and a berry mixture (unidentified species).
Human health risks from the consumption of country foods will be estimated using exposure ratios, and
recommended maximum weekly intake rates (RMWIs) will be calculated for each country food
evaluated.
6.3.9

Other Potential Socio-economic VSECs

There are a number of additional valued socio-economic components (VSECs) that may be relevant to
the socioeconomic studies. These include:
o
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o

education and training;

o

employment, income, and economic development;

o

royalties, taxes, and compensation;

o

health, well-being, and livelihoods;

o

land use and subsistence;

o

public safety;

o

heritage resources; and

o

governance.

SUMMARY OF POTENTIAL VECS

This chapter described most of the components of the environment where data and information are
available and/or can be obtained. However, all of these components will likely not be chosen as the
final VECs and VSECs to be included in a draft EIS. The final list of VECs and VSECs will be determined
through the scoping process as carried out through NIRB, and through continued public consultation
carried out by Sabina.
Table 6.4-1 presents a summary of VECs and VSECs that were used for various Projects in the West
Kitikmeot Region of Nunavut. VECs and VSECs are included from the High Lake Project (from the draft
EIS, 2006), BIPR (from the draft EIS, 2007), the Hackett River Project (from the EIS guidelines that were
issued by NIRB for the Project; note that the EIS guidelines provide only general categories for possible
VECs and VSECs, and the Project VECs/VSECs would be included in a future draft EIS) and the Doris
North/Phase 2 Project (Doris North Project VECs/VSECs from final EIS, 2005; Phase 2 Project from
proposed VECs/VSECs in the Project Description, 2012). This list of VECs reflects potential VECs that
could be used for the Back River Project draft EIS.
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Table 6.4-1. VECs and VSECs Used for Various Projects in the West Kitikmeot Region, Nunavut

Doris North (fEIS 2005)

High Lake (dEIS 2006)

BIPR (dEIS 2007)

Hackett River (EIS Guidelines
2009; note VECs/VSECS are
general categories meant to
provide guidance for the dEIS)

Phase 2 Hope Bay
(Project Description 2012)

Physical Environment
• Air Quality

• Air Quality

• Climate

• Air Quality

• Water Quality

• Noise

• Ambient Air Quality

• Noise

• Air Quality (SO2,NO2, O3,
TSP, PM10, PM2.5)

• Nearshore Marine
Processes

• Surface Water Quality

• Noise

• Climate Change

• Noise

• Surface Water Quantity

• Surface Water Quantity

• Freshwater Quality

• Groundwater Quality
• Groundwater Quantity

• Fluvial erosion and
sediment transport

• Freshwater water quality
and quantity
• Marine water quality

• Surface Water Quantity

• Marine Water Quality

• Freshwater Water Quality

• Marine ice

• Eskers or Uncommon
Features

• Freshwater Sediment
Quality

• Soil

• Soil Quality

• Navigable waters

• Marine Water Quality

• Landforms

• Marine Water Quality
• Marine Sediment Quality
• Soil Quality
• Permafrost
Biological Environment
• Freshwater Fish Health
and Populations

• Freshwater Aquatic
Resources

• Freshwater Fish and
Aquatic Resources

• Arctic Char

• Lake Trout
• Lake Whitefish

• Freshwater Fish Habitat

• Wildlife and Habitat

• Ahiak Herd

• Ninespine Stickleback

• Arctic Char

• Arctic Grayling
(Thymallus Arcticus)

• Marine mammals

• Marine Fish Habitat

• Grizzly Bear

• Grizzly Bear

• Grizzly Bear

• Ringed Seal

• Lake Trout (Salvelinus
namaycush)

• Dolphin and Union Herd

• Caribou

• Wolverine

• Wolverine

• Belgua

• Fox

• Upland Breeding Birds

• Upland Breeding Birds

• Rare Vegetation Species

• Arctic Char (Salvelinus
alpinus alpinus)

• Musk-Oxen
• Wolverine

• Waterfowl Raptors

• Waterfowl

• Raised Beaches/Lichen
Health

• Wolf

• Raptors

• Caribou, habitat,
migration, distribution and
behaviour

• Seabirds/Seaducks

• Arctic Char

• Raptors

• Snow Bank Associations

• Whitefish (general)
• Fish Habitat

• Lake Trout

• Freshwater Fish Habitat
• Marine Fish Habitat
(continued)

Table 6.4-1. VECs and VSECs Used for Various Projects in the West Kitikmeot Region, Nunavut (continued)

High Lake (dEIS 2006)

Doris North (fEIS 2005)

BIPR (dEIS 2007)

Hackett River (EIS Guidelines
2009; note VECs/VSECS are
general categories meant to
provide guidance for the dEIS)

Phase 2 Hope Bay (Project
Description 2012)

Biological Environment (continued)
• Upland Breeding Birds
• Eider Duck
• Wolverine
• Grizzly Bear
• Peregrine Falcon
• Dolphin and Union Caribou

• Plant Communities
(with emphasis on those
with particular ecological
functions)

• Migratory Birds and Nesting
Areas
• Vegetation

• Plant Species/Groups with
Particular Ecological
Functions and of Value to
the Inuit
• Grizzly Bear
(Ursus arctos horribilis)
• Caribou (Rangifer
tarandus); Bathurst Herd,
Ahiak Herd, Dolphin and
Union Herd, Peary Caribou
• Muskoxen
(Ovibos moshatus)
• Wolverine (Gulo gulo)
• Wolf (Canis lupus)
• Migratory Birds (excluding
raptors and waterfowl)
• Cliff-Nesting Raptors
(tundra peregrine falcon
selected as proxy)
• Ground-Nesting Raptors
(short-eared owl selected
as proxy)
• Waterfowl
• Marine Aquatic Resources
• Bering Wolffish
(Anarhichas orientalis)
(continued)

Table 6.4-1. VECs and VSECs Used for Various Projects in the West Kitikmeot Region, Nunavut (continued)

High Lake (dEIS 2006)

Doris North (fEIS 2005)

BIPR (dEIS 2007)

Hackett River (EIS Guidelines
2009; note VECs/VSECS are
general categories meant to
provide guidance for the dEIS)

Phase 2 Hope Bay (Project
Description 2012)

Biological Environment (continued)
• Fourhorn Sculpin
(Myoxocephalus
quadricornis – marine form)
• Marine Fish Habitat
• Polar Bear
(Ursus maritimus)
• King Eider
(Somateria spectabilis)
• Thick-billed Murre
(Uria lomvia)
• Bowhead Whale
(Balaena mysticetus)
• Beluga
(Delphinapterus leucas)
• Narwhal
(Monodon onoceros)
• Walrus
(Odobenus rosmarus)
• Ringed Seal (Pusa hispida)
Socio-Economic Environment
• Human Resources
• Heritage Resources
• Environmental Health
(contaminants in the food
chain, human consumption
of country foods, human
health and safety)
• Community Services and
Infrastructure

• Archaeological Artifacts
note: socio-economic,
cultural, and regulatory issues
were identified, but no
specific VSECs were identified

• Heritage sites
• Community Health and
Well-being

• Inuit and Aboriginal
harvesting
• Traditional place names

• Environmental
Conservation

• Land access

• Education and Training
Opportunities

• Traditional hunting grounds

• Use of historical TK
• Education and Training

• Health Care Services
• Community Well-Being
and Delivery of Social
Services
• Public Safety and
Protection Services
• Employment
• The Economy
(continued)

Table 6.4-1. VECs and VSECs Used for Various Projects in the West Kitikmeot Region, Nunavut (completed)

Doris North (fEIS 2005)

High Lake (dEIS 2006)

BIPR (dEIS 2007)

Hackett River (EIS Guidelines
2009; note VECs/VSECS are
general categories meant to
provide guidance for the dEIS)

Phase 2 Hope Bay (Project
Description 2012)

Socio-Economic Environment (continued)
• Employment and Economy

• Wage Employment
Opportunities and
Economic Development

• Employment opportunities
and the sustainability of
such employment

• Traditional Economic
Activity and Pursuits

• Public consultation and
participation

• Cultural Sustainability

• Archaeological resources
• Human resources policies
• Country food consumption
• Local food security
• Local economy and
community livelihoods

• Education and Training
• Business Opportunities

THE BACK RIVER PROJECT
Project Description

7. Identification of Potential
Environmental Effects and
Proposed Mitigation

7.

Identification of Potential Environmental Effects
and Proposed Mitigation

7.1

SUMMARY OF PROJECT DESCRIPTION

Table 7.1-1 presents a synopsis of the components for the proposed Back River Project. As described in
the Project Description chapter of this document (chapter 2), the Back River Project would involve
mining at both the Goose and George Properties, and winter and/or all-weather roads connecting the
Properties as well as providing access to a Marine Laydown Area in the southern portion of Bathurst Inlet.
Table 7.1-1. Summary of Back River Project Description
Location:

West Kitikmeot, Nunavut

Mining Method:

Goose Property: Open Pit at Llama, Umwelt and Goose deposits; Underground at
Umwelt and Goose deposits
George Property: Underground at Locale 1, Locale 2, Lone Cow, GH, and Slave deposits

Mine Life:

2 years initial construction, 10 to 15 years of production, and up to 5 years closure

Production Rate (Ore):

20 to 28 million tonnes Life of Mine

Production Rate (Waste):

Up to 250 million tonnes Life of Mine

Mill feed Source:

A blend of underground and open pit ore

Mill Processing Rate:

Up to 7,000 tonnes per day

Mill Processing Method:

Gravity separation with a flotation leaching circuit

Product:

Gold dore bars

Transportation and Logistics:

Air year–round and sealift during open water season only

Infrastructure and Site:

Goose Property:
Waste Rock Storage Area; Ore stockpile; Mill building; Assay laboratory; Lined bulk
storage area for Ammonium Nitrate; Emulsion mixing plant and wash bay; Explosives
magazines; Reagent storage; Core logging facility; Warehousing facility; Emergency
facilities (fire and ambulance station); General maintenance building (site services);
Mine maintenance building; Waste management building; Light vehicle maintenance
workshop; Heavy equipment maintenance workshop; 600-person camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Diesel power plant;
Power utility buildings; Brine mixing buildings; Diesel tank farm; Airstrip and
associated navigation equipment; Tailings Storage Area.
George Property:
Waste Rock Storage Area; Ore Stockpile; Lined bulk storage area for Ammonium
Nitrate; Emulsion mixing plant and wash bay; Explosives magazines; Reagent storage;
Core logging facility; Warehousing facility; Emergency facilities (fire and ambulance
station); General maintenance building (site services); Mine maintenance building;
Waste management building; Light vehicle maintenance workshop; Heavy equipment
maintenance workshop; ventilation systems; 350-person Camp complete with
kitchen, dry and recreational facilities; Administration complex; Modular potable
water treatment system; Modular sewage treatment system; Airstrip and associated
navigation equipment; Diesel power plant; Power utility buildings; Brine mixing
buildings; Diesel tank farm
(continued)
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Table 7.1-1. Summary of Back River Project Description (completed)
Infrastructure and Site:

Marine Laydown Area on Bathurst Inlet:

(continued)

Lined bulk storage area for Ammonium Nitrate; Reagent Storage; Emergency and spill
response facilities (focused on ocean fuel spills); General maintenance building;
Waste management building; Light vehicle maintenance workshop; 100-person camp
complete with kitchen, dry and recreational facilities; Office facilities; Modular
potable water treatment system; Modular sewage treatment system; Diesel power
plant; Airstrip and associated navigation equipment
Access Roads Connecting Goose and George, and Marine Laydown Area:
Combination of all-weather and ice roads within and between properties and
Bathurst Inlet.

Markets:

7.2

Gold dore bars will be shipped to a gold refinery in Canada

IDENTIFICATION OF POTENTIAL ENVIRONMENTAL EFFECTS

The possible interaction between the proposed Project and the biophysical and socio-economic
environment is summarized in the matrix presented in Figure 7.2-1. This matrix is intended to fulfil
NIRB’s requirement to complete Table 1, Identification of Environmental Impacts, from the NIRB
Screening Part 2 Form (Project Specific Information Requirements).
NIRB requests that not only should the possible interactions between the Project and the environment
be indicated in the matrix, but that the nature of the interaction also be indicated. NIRB asks that the
following designations be used:
o

P: Positive Impact

o

N: Negative and Non-Mitigatable Impact

o

M: Negative and Mitigatable Impact

o

U: Unknown

The methodology employed in the table does not reflect the magnitude, duration, and frequency of an
impact. As such, minimal to negligible negative impacts to environmental components for which no
mitigation is proposed or justified receive an “N” rating.
It should be noted that the word “Potential” has been added to the title of the NIRB Matrix Table.
This is to emphasize that the matrix table presents potential environmental impacts, rather than
expected impacts after mitigation measures have been employed. The significance of any residual
impacts will be assessed as part of the Environmental Impact Statement. In addition, the identification
and evaluation of effects and the development of mitigation measures are on-going and will be further
refined during the environmental assessment process.

7.3

DETAILS OF POTENTIAL ENVIRONMENTAL EFFECTS AND PROPOSED
MITIGATION

The following sections present the Back River Project activities that could potentially affect the
relevant environmental components. The potential effects are presented by bullets, followed by a text
description if necessary. Each section also contains proposed mitigation measures that can be taken to
minimize or eliminate potential environmental effects.
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SCREENING PART 2 FORMS

M

other VEC:

other VEC:

other VEC:

PROJECT ACTIVITIES

Water Use

M

CONSTRUCTION

Tailings Management Area/Dam or Dyke Construction at Goose
Property
Pit Pre-Stripping, Waste Rock Pile Construction, Headframe and
Underground Development
Winter Road construction and use from Bathurst Inlet to Goose &
George properties, and between Goose & George
Machinery and Vehicle Refuelling/Fuel Storage and Handling

M

M

M

M

M

M

M

M

M

M

M

N

M

M

P

M

M

M

M

M

N

M

M

P

M

M

M

M

M

M

P

M
M

M

Diesel Power Generation

N

N

Air Transport of Personnel and Goods

N

N

M
M

M

M

M

M

Marine Transport of Goods

M

M
M

Environmental & Socio-Economic Monitoring

P

P

P

P

M

N

M

M

P

M

M

N

M

M

P

M

M

M

M

P

M

N

M
M

M
N

M

M

M

M

P

P

P

P

P

P

P

P

P

P

P

P

Hiring & Managing Labour and Construction Workforce

P

P

Taxes, Contracts, Purchases

P

P

P

P

M

P

P

Camps and Mill Facility (Goose)

M

M

Open Pits: Drilling, Blasting, Excavation

M

M

M
M

N

M

N

M

N

Underground: Drilling, Blasting, Excavation

M

M

Waste Rock Piles

M

M

M

M

Tailings Storage

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

In-Pit and Surface Water Management
Road and Airstrip Use & Maintenance

M

M

Winter Road construction and use from Bathurst Inlet to Goose &
George properties, and between Goose & George

M

Water Use

M

N
M

M

Incinerator

Equipment Maintenance/Fuel Storage and Handling

M

M

Chemical and Hazardous Material Storage and Management

M

M

Explosives Storage and Handling

M

M

P
M

M

M

M

M

M

M

M

M

M

N

N
M

M

N

M

P
M

M

M

M

M

P

M

M

N

M

N

N

P

P

P

P

P

M

Hiring and Managing Operations Work Force
Taxes, Contracts, Purchases
Camps and Mill Facility (Goose)

M

Open Pits

M

M

M

M

N

Underground Mines

M

M

M

M

N

Tailings Storage

M

M

M

M

Waste Rock Piles

M

M

M

M

M

M

M

M

M

M

M

M

Machine and Vehicle Emissions
Removal or Treatment of Contaminated Soils

M

M

P

M

Quarry Decommissioning

M

M

M

P

P

P

M

P

P

P

P

P

P

P

P

P

P

P
P

P

P

P

P

M

P

P

P

P

P

P

P
M

M

M

Marine Laydown Area
Post-Closure Environmental & Socio-Economic Monitoring

P

P
P

M

M

Landfill Closure

P

M

M

M

Waste Incineration

P

M

M

Airstrip Reclamation

P
P

P

Air Transport of Personnel and Goods

Road Reclamation of site roads

P

M

Machine and Vehicle Emissions

P

M
M

M

P

M
M

M

M
M
M

M
M

Marine Transport of Goods

M

P

N

Sewage Treatment Plant and discharge

Environmental & Socio-Economic Monitoring

M

M

M

N

Marine Laydown Area: Fuel Storage and Handling

M

M

Diesel Power Generation

DECOMMISSIONING

U

M

M

Marine Laydown Area: in-water infrastructure

M

M

M

Marine Laydown Area: on-land laydown areas/fuel storage

M

M

M

Explosives Storage and Handling

M
M

M

Chemical and Hazardous Material Storage and Management

M

M

M

Incinerator

OPERATION

M
M

Landfill Construction/Solid Waste Management

P
M

Machinery and Vehicle Emmissions

Sewage Treatment Plant and discharge

P

P

M

M

P

P

M

M
P

P

Hiring and Managing Decommissioning and Closure Work Force

P

Taxes, Contracts, Purchases

P

Notes:
Please indicate in the matrix cells whether the interaction causes an impact and whether the impact is:
P: Positive
N: Negative and non-mitigatable
M: Negative and mitigatable
U: Unknown

Figure 7.2-1. Back River Project Identification of Potential Environmental Impacts (NIRB Table 1 from Screening Part 2 Form)

P
P
P

P

other VEC:

M

other VEC: Business and Economic Development

N

human health

M

community infrastructure

M

community wellness

M

employment

M

archaeological and cultural historic sites

M

SOCIO-ECONOMIC

M

other VEC:

M

other VEC:

birds, including habitat and migration patterns

N

other VEC:

wildlife, including habitat and migration patterns

M

wildlife protected areas

vegetation

M

aquatic species, incl. habitat and migration/spawning

noise levels

M

BIOLOGICAL

air quality **(includes dust)

M

tidal processes and bathymetry (marine)

M

sediment and soil quality

M

surface and bedrock geology

Quarry Development

M

eskers and other unique or fragile landscapes

M

climate conditions

M

water quality

permafrost

Camps and mill facility construction, local site roads, airstrip,
equipment laydown areas, pad areas

Back River Project

hydrology/ limnology

ground stability

designated environmental areas (ie. Parks, Wildlife
Protected areas)

PHYSICAL

ENVIRONMENTAL COMPONENTS

TABLE 1 - IDENTIFICATION OF POTENTIAL ENVIRONMENTAL IMPACTS

IDENTIFICATION OF POTENTIAL ENVIRONMENTAL EFFECTS AND PROPOSED MITIGATION

7.3.1

Physical Environment

7.3.1.1

Geology

Potential Effects
Potential Project-related impacts to geology include:
o

removal of ore and other rock to develop the deposits; and

o

increased exposure of new rock surfaces to air and water.

The removal of rock in order to develop the deposits will permanently change the local landscape.
Excavation will increase the surface area of the rock resulting in increased rates of weathering and
potential leaching of trace elements from the quarries, quarry rock, mine workings, waste rock piles,
and tailings, which can lead to increased trace element concentrations in surface waters. Fine particles
may also be more likely to be picked up by wind or water, potentially leading to increased amounts of
dust in the air, or suspended sediments in the water column.
Proposed Mitigation
There is no mitigation possible for the permanent removal of rock from the development of the
quarries or deposit areas. However, the total amount of rock that is excavated will be reduced to the
extent possible by optimization of the mine development plans. For example, the use of
non-mineralized rock from the mine workings for the ongoing infrastructure programs instead of
developing new quarries, and maximizing the amount of ore that that is recovered through
underground mining methods versus open pit mining methods will minimize the amount of rock that is
excavated. After operations are complete quarry and deposit areas will undergo reclamation to
mitigate the impact of permanent removal of material.
An ML/ARD characterization program is underway that will help determine the potential for impacts
resulting from increased concentrations of trace elements in the surface water from the newly exposed
rock and tailings. If impacts are anticipated, best management practices for preventing or reducing the
impacts to acceptable levels will be identified and incorporated into the Project design and the
management plans.
Mitigation of leaching from the waste rock piles could potentially involve: segregation of the more
reactive types of rock; construction of collection sumps, ditches, berms and sediment ponds to capture
the runoff and direct it to the tailings impoundment where it can be treated prior to discharge; and/or
covering of the waste dumps with soil or geosynthetics to reduce infiltration.
Seepage and runoff in contact with the mine workings and waste rock piles will be managed to protect
surface waters. Any water associated with the tailings will also be managed to protect surface waters.
The types of mitigation measures that would be implemented at closure will depend on the type of
facility that is constructed. Potential mitigation measures could include covers, freezing of the tailings
solids and passive or active treatment of the water.
The reclamation and closure plan for these facilities will be developed in conjunction with regulators
and communities for the long-term management of the rock and tailings materials upon completion of
the Project. The closure scenario for all rock materials will be such that the surface and groundwater
quality will meet regulatory requirements and environmental standards as set out in the Closure Plan.
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7.3.1.2

Unique or Fragile Landscapes

Potential Effects
Potential Project-related impacts to unique or fragile landscapes include:
o

removal of esker material for construction purposes.

Eskers consist of gravels and sands deposited in and under glaciers and are the source of sand/gravel
for construction. This material is limited in the area, and is important as wildlife habitat and
potentially important for traditional land use.
Proposed Mitigation
Disturbance of eskers will not be done in any areas hosting archaeological sites. Disturbance of eskers
will be avoided near wildlife denning sites, if possible.
For esker areas that are disturbed, the area will be re-sloped to an angle consistent with the
pre-disturbance slope. Re-sloping will be carried out such that the slopes provide the same level of
escape terrain as prior to the disturbance. Slopes will not exceed 30%.
Disturbed eskers can also be seeded to minimize erosion. Eskers can be seeded with a certified weed
free native seed mix that has been found to be successful in this climate and region.
7.3.1.3

Ground Stability and Permafrost

Potential Effects
Potential Project-related impacts to ground stability and permafrost include:
o

alteration of the active layer;

o

slope stability in excavated areas; and

o

bearing capacity failure.

The Project will involve ground disturbances at various locations. In any areas where the overburden or
overlying tundra vegetation is disturbed, it will alter the thermal regime and that could lead to thermal
degradation. Modification to the thermal regime may induce a shift in the active layer and melting of
ground ice, resulting in thaw settlement. Depressions caused by these settlements could form, leading
to erosion and ponding of water.
Where thicker layers of engineered fill are placed on a road, the permafrost will rise over time,
possibly creating a damming effect in the seepage through the active layer that results in ponding
behind a road berm. This would not be expected to occur at well drained locations, but may occur at
low-lying sections that form natural drainage courses.
Permafrost-related phenomena, such as mass wasting and erosion, are occurring under natural
conditions; however, Project activity may accelerate these processes.
Proposed Mitigation
Effects to permafrost will be mitigated as far as practical by reducing the extent of cut and fill areas.
Where cut does occur appropriate thermal insulation will be placed to prevent onset of thermal
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erosion. Where fill is required it will be of sufficient thickness and quality to ensure the active layer is
not reduced. Where practicable, swales or culverts can be installed as part of road construction and
maintenance to prevent the ponding of water that may arise from the damming effect of the raised
permafrost level in the road bed. To address this issue upon closure, swales can be left in place, or
alternatively, the road bed can be breached to allow drainage.
Increased soil erosion will be mitigated by controlling soil disturbance. In areas where soil disturbance
is unavoidable, mitigation will focus on stabilizing cut and fill areas with gentle slopes less prone to
erosion. Implementation of sediment and erosion control measures including compaction, silt fences
and erosion control blankets will help mitigate effects to ground stability. Cut and fill areas are
expected to be relatively small in extent. If they are located near watercourse crossings, there is
increased need for sediment and erosion control measures to prevent siltation of the watercourses.
The area impacted from borrowing of materials will be more extensive by comparison. Efforts will be
made to concentrate borrow activities to limit the area of disturbance. This will be accomplished by
removing the thawed active layer of an area, and returning some time later to remove subsequently
thawed layers.
Regular inspection of borrow locations will identify problem areas, followed by grading of unstable
slopes, eliminating depressions and re-establishing natural drainage patterns to mitigate the impacts of
any thaw settlement which has occurred. The ground surface will re-establish thermal equilibrium and
will be suitable for re-colonization over time of natural vegetation. Since the resultant effects will take
place over many seasons, ongoing monitoring will be necessary in the years following the mining
activity, and mitigation will be implemented as required.
7.3.1.4

Soil Quality

Potential Effects
Potential Project-related impacts to soil quality include:
o

covering or removal of soils by building roads, an airstrip, waste rock piles, other facilities;

o

erosion of soils around road crossings;

o

alteration of soils via dust-generating activities (road and airstrip use); and

o

hydrocarbon contamination of soils due to vehicle refueling, maintenance, and spills.

The soils will be lost under roads and facility footprints. They will also be degraded adjacent to the
various facilities in high traffic areas. The poorly drained soils will be subject to compaction.
Erosion of soils may occur along stream banks at stream crossings and other erodible areas, if denuded
of vegetation. The soils along the road may be subject to dust from vehicles and with the dust, metals
from the undercarriages. The heavy use of roads could potentially affect soil quality via hydrocarbon
contamination from grease, oil, lubricants, etc.
Proposed Mitigation
In order to mitigate the effects of covering or removal of soils, soils can be salvaged, where feasible, and
stored. These soils could then be used for rehabilitation of disturbed areas at closure. Compacted soils
could be ripped and seeded with a native species, if possible. Soil erosion will be minimized by avoiding
vegetation removal, where possible. Soil metal and hydrocarbon contamination will be minimized by
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ensuring that vehicles are properly maintained, maintenance is carried out at designated locations which
are properly designed with liners, berms, etc. and cleaning up of spills in a timely manner.
7.3.1.5

Groundwater

Potential Effects
Potential Project-related impacts to groundwater quality include:
o

changes in groundwater quality due to the interaction between deep groundwater and mine
water for the underground deposits;

o

changes in groundwater quality due to the interaction between shallow groundwater (via talik
zone) and the open pits; and

o

active-layer water (very shallow groundwater) could be affected by poor-quality surface water.

There is the potential that the Umwelt deposit could be partially developed below the bottom depth of
the permafrost, and hence be developed within the zone of deep groundwater. Deep groundwater will
be under pressure, and will enter the underground workings, and this water will need to be pumped
out of the underground mine to a surface water management area. Because the deep groundwater will
be pressurized and flow into the underground mine, there will not be any changes in water chemistry
to the deep groundwater. The groundwater itself is expected to be of poorer quality than surface
waters. The same interaction is also expected for any talik water encountered by either an open pit or
underground operation.
The planned open pits will not reach the bottom depth of permafrost so no interaction with deep
groundwater is anticipated. This is also true of the remaining underground deposits.
Active-layer water refers to the water that exists in the soil that thaws during the summer months in a
thin layer above the continuous permafrost. The water directly interacts with surface water for a short
period of time in the summer. This water could be affected by all of the activities described in the
surface water section below.
Proposed Mitigation
Currently, it is not anticipated that there will be any interaction between deep groundwater or talik
water with the underground or open pit operations. Hydraulic testing will be conducted in 2012 to
determine if there is potential interaction between any of the planned deposit developments and
talik/groundwater.
However, if there are interactions with deep groundwater or talik water, it is anticipated that the
underground and open pit mine developments will likely have a negligible effect on deep groundwater
and talik water quality and quantity. Mitigation measures during operations will include by necessity
pumping potentially poor-quality sump water from the underground and open pit mines. This will
reduce the interaction between mine sump water and seepage water with deep groundwater and talik
water; however, deep groundwater and talik water will likely continue to flow into the mines that
interact with these waters (as compared to mine sump water flowing into the groundwater) for the
relatively short duration of the operation phase.
Mitigation measures to ensure that active-layer groundwater remains similar to baseline conditions will
be the mitigation and management of surface waters. If specific areas are identified that require
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special attention, active-layer leakage can be blocked as water is not able to flow through the
underlying permafrost.
7.3.1.6

Hydrology and Limnology

Potential Effects
Potential Project-related impacts to water quantity (hydrology) and limnology include:
o

water use, for camp and processing requirements;

o

alteration in runoff patterns due to site infrastructure, waste rock storage, and tailings
storage;

o

partial or complete dewatering of Llama Lake; and

o

water use for winter road construction.

Water will be required for potable water for the camps, other uses at the camps, and at the mill.
Water may also be needed for site road dust control.
Diversion of water will be required to manage surface water quality. Water diverted from Project
infrastructure such as buildings may produce slight changes in precipitation runoff response. Roofs and
other more impermeable surfaces have higher runoff coefficients which could produce increased
runoff responses. However, the affected area will be negligible compared to the size of the
watersheds in the area.
Dewatering of a portion or all of Llama Lake will be required for the development of the Llama Deposit.
The habitat lost due to this activity will be included in a draft Fish Habitat Compensation Plan that will
be included in the dEIS and submitted to DFO as part of the process to apply for a Fisheries Authorization.
Water may also be required for the construction of winter roads, depending on whether local
conditions require additional flooding of ice and/or the necessity for overland crossings which may
require additional snow/ice padding.
Proposed Mitigation
The water supply sources will be large enough to minimize the effects of water withdrawal on littoral
zone fish habitat, lake inflows and outflows, and to minimize the effects of removing oxygenated
waters during the winter months.
Proposed mitigation for water quantity management in general includes identifying any water courses
that are critical for stream fish habitat, and determining whether water quantity levels need to be
maintained. Water quantity will be mitigated alongside of fish habitat.
For the partial or full dewatering of Llama Lake, a Dewatering Plan will be completed prior to any
activities. Likely, lake water low in total suspended solids (TSS) will be discharged to a sump or other
appropriate facility. Water that is high in TSS will not be discharged into the receiving environment.
Any water required for the construction or maintenance of winter roads will follow the DFO Protocol
for Winter Water Withdrawal from Ice-Covered Waterbodies in the Northwest Territories and Nunavut
(DFO 2010). The protocols involve knowing the gross bathymetry of water sources and ensuring that the
total volume withdrawn during one winter remains below 10% of the available lake volume under ice.
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7.3.1.7

Freshwater Water Quality

Potential Effects
Potential Project-related impacts to water quality include:
o

dust-generating activities (e.g., construction, road and airstrip use) (TSS);

o

ANFO use and storage (release of nitrogen compounds to surface waters);

o

runoff from waste rock piles, stockpiles, tailings storage, roads (ANFO residues, high metals,
TSS);

o

in-water construction activities (e.g., if dams or road crossings are required) (TSS);

o

lake dewatering (high TSS water once partially dewatered);

o

fuel transport and handling (hydrocarbons);

o

disposal of treated sewage effluent and/or sludge (nutrients); and

o

disposal of open pit and underground sump water (ANFO residues, metals, salts).

Dust-generating activities include the construction of roads, airstrip, dams, buildings, and the ongoing
use of roads and the airstrip. These activities could introduce particulate material (such as TSS,
aluminium, other metals associated with rock material being used) into surrounding surface waters.
The use of ANFO (ammonium nitrate fuel oil) as an explosive to break apart rock can leave nitrogen
residues on rock which can then be introduced to surface waters. If ANFO is not handled or stored
properly, nitrogen compounds could be introduced to surface waters.
Runoff from waste rock piles, stockpiles, tailings areas, and roads could potentially be of poor quality.
Water could be acidic, neutral, or alkaline, and contain elevated metals and/or nitrogen compounds.
The in-water construction of dams or bridges could potentially disturb lake and stream sediments, and
cause high TSS (and possibly high total phosphorus and metals) to be introduced to surface waters.
A portion or all of Llama Lake will need to be dewatered in order to mine the Llama Deposit. The initial
portion of lake water to be dewatered will reflect the natural quality of Llama Lake water. However,
once the water level drops to a certain level, suspension and erosion of exposed and near-surface lake
sediments will cause the TSS levels to increase.
Fuel handling and use on site could potentially cause the introduction of hydrocarbons to surface
waters. Treated sewage effluent could potentially introduce nutrients to surface waters, and mine
sump water could potentially introduce poor quality water to surface waters.
Proposed Mitigation
Dust: Dust generation from the use of roads and the airstrip will be mitigated by either road watering
or by using some other non-toxic, non-wildlife attractant substance to suppress dust. Drainage and
sediment control structures will be used according to best management practices during construction.
ANFO Use: ANFO will be stored in an enclosed building, and spillage around the storage and loading
area will be minimized by having a solids management plan. Runoff from around the storage and
loading area will be directed away from surface waters. Nitrogen residues in pit sump water will be
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minimized to the extent possible. Best management practices will be used for the handling and use of
explosives to minimize excessive residue and nitrogen loading.
Runoff from Waste Rock Piles, Stockpiles, Tailings Facilities, Roads: Poor-quality runoff from waste
rock piles, stockpiles, and tailings facilities will be collected and diverted to an appropriate location.
Non-reactive rock will be used for the construction of roads to the extent possible. Road alignments
will be sited along basin boundaries where possible, and avoid lakes and streams where possible.
In-Water Construction: TSS generation during in-water construction will be mitigated by the use of silt
curtains and best management practices. DFO working windows will be adhered to. A Sediment and
Erosion Plan will be prepared prior to any major in-water works. Environmental monitoring will be
provided during construction to ensure compliance with any fisheries authorizations, and to ensure the
functioning of drainage and sediment control structures.
Lake Dewatering: A Lake Dewatering Plan will be prepared prior to any dewatering activities.
Once the water quality is no longer acceptable to be discharged into the receiving environment, water
will not be discharged, but will be transported to a sump or some other contained facility.
Fuel Transport and Handling and Other: Fuel storage and handling areas will be lined to contain any
hydrocarbon leakage. Treated sewage effluent will be disposed of on-land with sufficient buffer to
surface waters to avoid excess nutrient input. Mine sump water will report to a designated holding
pond or other appropriate facility.
7.3.1.8

Freshwater Sediment Quality

Potential Effects
Potential Project-related impacts to sediment quality include:
o

on-land construction activities, and runoff of TSS (introduction of additional particulate
material to sediments);

o

in-water construction activities (e.g., dams, bridges; disturb and mix up sediments);

o

fuel transport and handling (hydrocarbons); and

o

disposal of treated sewage effluent and/or sludge (nutrients).

Construction activities can generate dust, and as with affecting surface water quality, sediment quality
could be affected by the deposition of particulate material onto stream or lake sediments.
In-stream construction activities could disturb and suspend lake and river sediments, causing their
transport downstream or to other locations.
Fuel handling could introduce hydrocarbons into lake or stream sediments if there was a spill or if not
handled properly.
Disposal of treated sewage effluent could alter lake or stream sediments if not located far enough
upstream of waterbodies.
Proposed Mitigation
Dust generation from the use of roads and the airstrip will be mitigated to minimize the effects on
surface water quality and sediment quality as described in the surface water quality section above.
The same applies for fuel storage and handling.
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In-stream construction mitigation measures to minimize the effects on surface waters will also
minimize the effects on lake and stream sediment quality (see above section on surface water quality).
Proper location of any sewage discharge will mitigate for lake and stream sediments as well as surface
water quality.
7.3.1.9

Marine Water Quality

Potential Effects
Potential Project-related impacts to marine water quality include:
o

dust-generating activities (e.g., construction, road use; TSS);

o

in-water construction activities (e.g., development of marine infrastructure; TSS, metals,
nutrients);

o

runoff and/or seepage from marine and shoreline infrastructure (TSS, metals, hydrocarbons);

o

fuel transport and handling (hydrocarbons); and

o

ballast water discharges (poor quality water).

Construction of nearshore roads and infrastructure could generate dust that could fall into the marine
environment. In-water construction could cause increases in suspended solids in the marine water
column.
Runoff and/or seepage from nearshore pads, laydown areas, and marine infrastructure could
potentially introduce poor quality water to the marine environment. The handling of fuel for vehicles
and ships has the potential to introduce hydrocarbons into marine waters.
The discharge of ballast water from ships while waiting to offload could release poor quality water into
the southern portion of Bathurst Inlet (hydrocarbons, metals, non-resident microorganisms or
invertebrates).
Proposed Mitigation
Dust generating activities will be mitigated as addressed in the freshwater water quality section.
TSS generation during in-water construction will be mitigated by the use of silt curtains and best
management practices. DFO working windows will be adhered to. A Sediment and Erosion Plan will be
prepared prior to any major in-water works. Runoff and/or seepage will be mitigated by using nonreactive rock.
Fuel handling and transport will be via best management practices. The Spill Response Plan will cover
both marine and on-land activities.
To prevent the effects of ship ballast water on marine water quality, the discharge of ballast water will
not occur while ships are waiting to offload.
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7.3.1.10

Marine Sediment Quality

Potential Effects
Potential Project-related impacts to marine sediment quality include:
o

dust-generating activities (e.g., construction, road use; TSS);

o

in-water construction activities (e.g., development of marine infrastructure; TSS, metals,
nutrients);

o

runoff and/or seepage from marine and shoreline infrastructure (TSS, metals, hydrocarbons);
and

o

fuel transport and handling (hydrocarbons).

All of the above activities have the potential to effect marine sediment quality as previously described
for marine water quality.
Proposed Mitigation
The same mitigation measures used to minimize and prevent adverse effects on marine water quality
will be used to prevent effects to marine sediment quality as well.
7.3.1.11

Air Quality

Potential Effects
Potential Project-related impacts to air quality include:
o

airborne particulates;

o

sulphur dioxide;

o

nitrogen oxide;

o

fugitive dust;

o

greenhouse gases (GHG); and

o

diesel engine exhaust from vehicles and marine vessels, especially fine diesel particulates.

Combustion of fuel in generators, mining equipment, haul trucks, aircraft, and marine vessels will
generate air emissions, primarily airborne particulates, sulphur dioxide and nitrogen oxides.
Fugitive dust emissions will arise to some degree from vehicle traffic on roads during the brief summer
months. Dust from the road bed, consisting of local sand and gravel, may be blown into the air and
deposited on nearby soils and vegetation.
The Project, through combustion of fuel, will generate CO2 (greenhouse gases).
Proposed Mitigation
Mitigation for air emissions from fuel combustion will be somewhat addressed by necessity due to the
high cost of fuel in the region. Vehicles used for the Project will be high in fuel efficiency and
movement of vehicles and aircraft will be managed to reduce fuel consumption. As well, the idling of
vehicles will be kept to a minimum when possible (and safe).
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A variety of mitigation measures, best management practices and dust suppression methods will be
used to minimize fugitive dust from the roads and airstrips.
7.3.1.12

Climate Conditions

Potential Effects
Potential Project-related impacts to climate conditions include:
o

release of greenhouse gases (GHG).

Combustion of diesel in generators, mining equipment, haul truck and aircraft will generate
greenhouse gasses for the duration of the Project.
Proposed Mitigation
Mitigation for air emissions from fuel combustion will be somewhat addressed by necessity due to the
high cost of fuel in the region. Vehicles used for the Project will be high in fuel efficiency and
movement of vehicles and aircraft will be managed to reduce fuel consumption. As well, the idling of
vehicles will be kept to a minimum when possible (and safe).
7.3.1.13

Noise

Potential Effects
Potential Project-related impacts to noise include:
o

vehicles, aircraft, marine vessels, and equipment (e.g., exploration drills); and

o

blasting during construction and mining.

Noise emissions from the Project will consist of periodic blasting, equipment operation and aircraft
landing and take-off. Noise will also be generated at the Marine Laydown Area at Bathurst Inlet, and
during the winter during transportation activities between the camps and Bathurst Inlet. Noise during
construction along the local site roads will be more intense but short in duration compared to the
vehicle traffic during operations.
Proposed Mitigation
All mining and road construction equipment that will be used during the construction and mining
program will be modern or new, and equipped with appropriate mufflers. A focus of mitigation is
ensuring a safe work environment with appropriate personal protective equipment to minimize
potential effects on personnel.
Potential noise impacts to both people and wildlife from aircraft will be mitigated by restricting air
traffic to a prescribed minimum height and a minimum distance from selected sensitive wildlife species
during sensitive or peak activity periods (e.g., when caribou are migrating or breeding birds are nesting
and rearing their young). These mitigation measures would be more fully detailed in a proposed future
noise abatement plan.
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7.3.2

Biological Environment

7.3.2.1

Vegetation

Potential Effects
The potential Project-related impacts to ecosystems and vegetation include:
o

loss of ecosystems and vegetation to infrastructure development; and

o

degradation of ecosystems and vegetation including: increased dust/particulate deposition;
potential introduction of invasive plants due to increased site disturbance; alteration of local
hydrology; and effects related to chemical spills.

The loss of vegetation will occur during the construction phase of the Project and will be maintained
until closure and decommissioning. Plant cover will be removed and disturbed as infrastructure is built.
Vegetation can be potentially effected by dust deposition, which can slow down plant growth and
change the microclimate by altering the amount of snow cover.
Increased physical disturbances on site could potentially lead to the introduction of invasive plants. If
changes to surface water flows occur, vegetation could potentially be affected by changing the soil
moisture and hence the plant communities present. Spills could potentially affect plant cover, with the
potential effects varying depending on the material, season, and plant community present.
Proposed Mitigation
Project design is the most effective mitigation strategy for ecosystems and vegetation. Access corridors
will be synchronized as much as possible. The disturbance of critical wildlife habitats and fish habitat
(riparian areas) will be avoided.
Potential indirect effects to vegetation will be mitigated by dust suppression mitigation measures and
by waste management and materials handling mitigation measures.
To minimize the possibility of the introduction of invasive plant species to newly disturbed areas,
machinery and vehicles will be thoroughly washed prior to their use on site.
Critical riparian habitat will be avoided for road designs of the Project. For other potential
infrastructure areas, if avoidance is not possible, fish riparian habitat will be compensated for as part
of a freshwater fish habitat compensation plan.
7.3.2.2

Terrestrial Wildlife

Potential Effects
The potential Project-related impacts to terrestrial wildlife include:
o

habitat loss (direct and indirect);

o

changes in movements and/or behaviours;

o

mortality (direct and indirect);

o

attraction of animals to human use sites; and
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o

potential for chemical spills and toxicological (e.g., heavy metal) tissue burdens.

As with vegetation, the construction of the Project could result in the direct loss of wildlife habitat.
Project infrastructure and activities (such as noise), could result in the disruption or changes in wildlife
movement patterns and/or behaviours (such as feeding, breeding, watching for predators).
The potential for wildlife mortality exists, albeit low, due to vehicle collisions and hunting. Project
activities have the potential to attract wildlife, mainly by smells and the potential creation of artificial
habitat. Spills could potentially affect wildlife, mainly through their habitat. The potential for metal
bioaccumulation exists via spills and/or tailings and waste rock storage areas.
Proposed Mitigation
As with vegetation, Project design is the most effective mitigation strategy for minimizing effects to
wildlife habitat. Access corridors will be synchronized as much as possible. The disturbance of critical
wildlife habitats and fish habitat (riparian areas) will be avoided.
Changes in wildlife movement and behaviour will be partially mitigated by noise mitigation measures.
Mitigation measures to avoid/minimize wildlife-person interactions will include employee training.
Potential wildlife education of site personnel could include the following topics: access road restrictions
and operating protocols, awareness of wildlife sensitive areas and wildlife sensitive periods, waste and
wildlife attractant management, no-hunting policies, and wildlife incidental observation reporting.
The potential effects associated with wildlife attractants will be largely mitigated by having a sound
waste management plan, which would address food, waste incineration, and waste management.
Waste and materials management will also help to mitigate potential effects due to spills. Potential
metal exposure issues will be managed by the management of rock used for construction, and the
management of waste rock and tailings storage areas.
7.3.2.3

Migratory Songbirds and Shorebirds

Potential Effects
Potential Project-related impacts to migratory song and shore birds include:
o

habitat loss due to construction of infrastructure;

o

disturbance to nesting and breeding; and

o

lights from towers acting as attractants to migrating birds.

As with vegetation, the construction of the Project could result in the direct loss of songbird and
shorebird habitat. Project infrastructure and activities (such as noise), could result in the disruption or
changes in nesting and breeding activities. Some light sources can act as an attractant to migratory
birds potentially causing disorientation and/or mortality.
Proposed Mitigation
As with vegetation, Project design is the most effective mitigation strategy for minimizing effects to
songbird and shorebird habitat. Access corridors will be synchronized as much as possible. The disturbance
of critical songbird and shorebird habitat will be kept to a minimum or avoided. Potential disturbances to
nesting and breeding activities will be partially mitigated by noise mitigation measures.
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Potential adverse effects of light from towers will be negligible during the sun-lit summer months, and
will depend on the specific locations of any tower structures. Lights associated with navigation safety
are required and cannot be avoided. If any light sources are deemed to be an issue for migrating birds
then a monitoring program could be put in place to identify impacts and help design appropriate
mitigation measures if possible.
7.3.2.4

Raptors

Potential Effects
Potential Project-related impacts to raptors include:
o

construction may result in habitat loss at some high quality cliffs, or render them
non-functional for use as nesting sites; and

o

sensory and auditory disturbances from the road and other activities may have a negative
effect on cliff nesting raptors.

As with other wildlife habitat, the construction of the Project could result in the direct loss of raptor
nesting habitat. However, this is less likely than the potential loss of ground-based habitat, as it is
unlikely that infrastructure or roads would directly affect cliff areas. Project infrastructure and
activities (such as noise), could result in the disruption or changes in nesting and breeding activities.
Proposed Mitigation
As with other wildlife habitat, Project design is the most effective mitigation strategy for minimizing
effects to raptor nesting habitat. Access corridors will be synchronized as much as possible.
The disturbance of critical raptor habitat will be kept to a minimum or avoided.
Potential disturbances to nesting and breeding activities will be partially mitigated by noise mitigation
measures. Minimum distances could be implemented from any active nesting sites to avoid adversely
affecting active nests.
7.3.2.5

Waterfowl

Potential Effects
Potential Project-related impacts to waterfowl include:
o

habitat loss;

o

disturbances to behaviour (e.g., feeding, breeding, nesting); and

o

lights from towers acting as attractants to migrating waterfowl.

As with other wildlife habitat, the construction of the Project could result in the direct loss of
waterfowl habitat. Project infrastructure and activities (such as noise), could result in the disruption or
changes in waterfowl behaviour. Some light sources can act as an attractant to migratory waterfowl
potentially causing disorientation and/or mortality.
Proposed Mitigation
As with other wildlife habitat, Project design is the most effective mitigation strategy for minimizing
effects to waterfowl habitat. In addition, waterfowl habitat will be protected alongside freshwater fish
habitat, and any potential losses to fish habitat will be compensated by developing a no net loss plan
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for freshwater fish habitat. Access corridors will be synchronized as much as possible. The disturbance
of critical waterfowl habitat will be kept to a minimum or avoided.
Potential disturbances to waterfowl behaviour will be partially mitigated by noise mitigation measures.
Potential adverse effects of light from towers will be negligible during the sun-lit summer months, and
will depend on the specific locations of any tower structures. Lights associated with navigation safety
are required and cannot be avoided. If any light sources are deemed to be an issue for migrating birds
then a monitoring program could be put in place to identify impacts and help design appropriate
mitigation measures if possible.
7.3.2.6

Freshwater Aquatic Resources

Potential Effects
Potential Project-related impacts to freshwater aquatic resources include:
o

Project activities potentially affecting water quality;

o

Project activities potentially affecting sediment quality; and

o

Project activities directly removing or altering aquatic habitat (lake dewatering, culvert
installations, construction of dams in water courses, reduction in stream flows below normal
low levels, reduction in lake levels below normal low levels).

Project activities that could potentially affect surface water quality and sediment quality could
potentially affect aquatic organisms by causing a reduction in growth and/or health (e.g., sublethal
toxicity), enhancement of growth and abundances of organisms (e.g., from minor nutrient enrichment),
mortality of some species (toxicity from metals, or oxygen deprivation due to excessive nutrient
enrichment) resulting in shifts in community compositions, or direct mortality of all species (toxicity
from metals, or oxygen deprivation due to excessive nutrient enrichment), causing a reduction in
abundances and densities of aquatic organisms in streams and lakes.
Project activities that will remove aquatic habitat will directly affect aquatic organisms by removing
the organisms along with the habitat. Some activities, like lake dewatering, are permanent, in the
sense that those organisms and habitat will be removed. Other activities, like temporarily lower water
levels, are not permanent, and aquatic organisms will recolonize these areas when they become
wetted again.
Proposed Mitigation
The mitigation measures already described for water quality and sediment quality will help minimize
the potential effects to aquatic life, by minimizing changes to water and sediment.
The direct effects caused by freshwater habitat removal or alteration will be mitigated via fish habitat
mitigation measures, which would include the creation of additional fish habitat (which includes
aquatic resources that fish depend on for food) which would be described in a no net loss habitat plan.
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7.3.2.7

Freshwater Fish and Fish Habitat

Potential Effects
Potential Project-related impacts to freshwater fish and fish habitat include:
o

Project activities directly removing or altering fish habitat (partial or full lake dewatering,
culvert installations, construction of dams in water courses, waste rock and tailings storage
areas, reduction in stream flows below normal low levels); and

o

Project activities potentially affecting water quality or sediment quality.

Project activities could potentially affect freshwater fish habitat. The loss of freshwater fish habitat
will occur due to the development of the Llama Deposit, which will require that a portion or all of the
lake be dewatered. Fish habitat loss may potentially occur due to the location of waste rock storage
areas, tailings storage areas, and road crossings. These Project activities could result in the harmful
alteration, disruption or destruction (HADD) of fish habitat.
Project activities that could potentially affect water and sediment quality could potentially affect fish
health and fish habitat by causing a reduction in growth and/or health (e.g., sublethal toxicity), and by
potentially altering fish habitat (e.g., sediment suspension, TSS loading). This could include activities
like the in-stream construction of dams, bridges, dikes, and culverts.
Proposed Mitigation
The main mitigation measure employed for the harmful alteration, disruption or destruction (HADD) of
fish habitat will be avoidance. Section 35(2) of the Fisheries Act (1985b) states that allowing fish
habitat HADDs without authorization of DFO is not permitted. Section 36 states that no one shall permit
the introduction of substances deleterious to fish in waters frequented by fish.
Fish habitat, as defined by the Fisheries Act (1985b), includes “the spawning grounds, nursery, rearing,
food supply and migration areas on which fish depend directly or indirectly in order to carry out their
life processes,” including both fish-bearing and non-fish-bearing waterbodies.
To avoid and prevent HADDs and the introduction of deleterious substances to watercourses, and to
minimize the adverse effects of any unavoidable disturbances to fish habitat, a range of specific and
generally accepted techniques for sediment control, riparian care, site isolation, timing windows,
reclamation and rehabilitation will be used.
Habitat Loss: Where mitigation is not possible (i.e., habitat loss associated with the development of
the Llama Deposit), a fish habitat compensation plan will be developed to ensure the no net loss of fish
habitat and adherence to DFO policies.
Works In or Around Water: effects associated with work in or around water (e.g., sedimentation) will
be minimized through adherence to Best Management Practices and DFO Operational Statements.
The scheduling of in-stream works will follow the recommended periods of least risk to the key regional
fish species.
The mitigation measures already described for water quality and sediment quality will help minimize the
potential effects to fish health and habitat, by minimizing changes to water and sediment. In addition,
site infrastructure will have a minimum 30 m setback distance from fish-bearing waterbodies.
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7.3.2.8

Marine Aquatic Resources

Potential Effects
Potential Project-related impacts to marine aquatic resources include:
o

Project activities potentially affecting marine water quality;

o

Project activities potentially affecting marine sediment quality; and

o

Project activities directly removing or altering marine habitat (e.g., barge or port in-water
infrastructure).

Project activities that could potentially affect marine water and/or sediment quality (e.g., TSS
introduction from construction; accidental spills) could potentially affect marine aquatic resources.
Project activities such as the construction of marine infrastructure (e.g., barge landing) could alter or
remove marine habitat.
Proposed Mitigation
The mitigation measures already described for marine water and sediment quality will help minimize
the potential effects to marine aquatic resources by minimizing changes to water and sediment.
Project activities that could alter or cause the loss of marine habitat and hence the local aquatic
resources will be addressed by the mitigation measures employed for marine fish habitat. If marine
habitat will be lost, a marine habitat compensation plan will be developed that will adhere to the no
net loss principal of fish habitat as well as other DFO policies.
7.3.2.9

Marine Fish and Fish Habitat

Potential Effects
Potential Project-related impacts to marine fish and fish habitat include:
o

Project activities potentially affecting water quality or sediment quality;

o

Project activities directly removing or altering fish habitat (e.g., barge or port in-water
infrastructure); and

o

noise from vessel traffic (physical, biological and/or behavioural changes to fish).

Project activities that could potentially affect marine water and/or sediment quality (e.g., TSS
introduction from construction; accidental spills) could potentially affect marine fish health, as well as
habitat.
Project activities such as the construction of marine infrastructure could alter or remove marine fish
habitat.
Noise levels could potentially affect the movement of fish (e.g., avoidance), and if loud enough, could
potentially affect fish health.
Proposed Mitigation
The mitigation measures already described for marine water and sediment quality will help minimize
the potential effects to marine fish and fish habitat by minimizing changes to water and sediment.
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For marine fish habitat, some marine habitat could be altered or lost due to the construction
infrastructure at the Marine Laydown Area in Bathurst Inlet. A marine fish habitat compensation plan
will be developed that will adhere to the no net loss principal of fish habitat as well as other DFO
policies.
All DFO policies/SOPs will be adhered to in order to avoid or minimize disturbance to fish. Examples of
mitigation measures include the use of in-water work windows, and adherence to the DFO guide on the
use of explosives.
In order to address potential noise issues, a noise abatement plan could be created in the future and
implemented upon Project construction.
7.3.2.10

Marine Wildlife (Mammals, Birds, and Waterfowl)

Potential Effects
The potential Project-related impacts to marine wildlife include:
o

disruption to movements;

o

disturbance to wildlife behaviours; and

o

mortality (direct and indirect).

Project activities associated with the shipment of supplies to and from the proposed Marine Laydown
Area in Bathurst Inlet could potentially alter or disrupt the movement of marine wildlife. Ship traffic is
only proposed for the open-water season months of the year.
Project activities that could potentially affect the behaviour of marine wildlife include noise, stray
light, and construction of marine infrastructure. The potential exists for marine wildlife mortality due
to Project activities, even though the risk is very low. Project activities that could potentially result in
marine wildlife mortality include collisions with ships and accidental spills.
Proposed Mitigation
Any in-water construction works would avoid any marine wildlife sensitive time periods. Changes in
wildlife movement and behaviour will be partially mitigated by implementing noise mitigation measures.
The same mitigation measures used for birds and waterfowl outlined in the terrestrial section would
apply to birds and waterfowl in the area of the Marine Laydown Area in southern Bathurst Inlet.
Mitigation measures to help reduce the possibility (albeit low) of marine wildlife mortalities include
vehicle and vessel speed limits. Measures in place to reduce the likelihood and respond to spills will
also help reduce the possibility of wildlife impacts due to spills.
Mitigation measures to avoid or minimize wildlife-person interactions will include employee training.
Potential wildlife education of site personnel could include the following topics: access road
restrictions and operating protocols, awareness of wildlife sensitive areas and wildlife sensitive
periods, waste and wildlife attractant management, no-hunting policies, and wildlife incidental
observation reporting.
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7.3.2.11

Species at Risk

The following species may exist in the Project area (regional wildlife study area; shipping route within
Bathurst Inlet) and are listed under the Species at Risk Act (2002):
o

Peregrine Falcon (tundra; Schedule 3); and

o

Short-eared Owl (Schedule 3).

Schedule 1 species are on the official list of wildlife species at risk. Schedule 2 and 3 species are being
re-assessed and may be added to the official list in the future.
Raptor nests will be recorded during baseline work within a 30 km area surrounding possible
infrastructure for the Project. The Project will be designed to avoid disturbing peregrine falcon nests
by locating infrastructure away from nests.
Short-eared owls will be surveyed for during baseline ground-based bird surveys in local study areas
around proposed infrastructure. Mitigation for short-eared owls, and all other ground-nesting birds, is
accomplished through conducting all ground-clearing outside of bird nesting and fledging seasons.
7.3.3

Socio-economic and Cultural Environment

7.3.3.1

Archaeology

Potential Effects
The potential Project-related impacts to archaeological sites and significant heritage resources include:
o

Project developments that involve ground disturbance have the potential to negatively impact
known and unknown archaeological sites if present; and

o

increased human presence due to Project activities could negatively impact known and
unknown archaeological sites, if present, within and adjacent to Project developments.

Developments that involve the movement, excavation, or disturbance of soils have the potential to
affect archaeological materials, if present.
Increased human presence due to Project activities could increase the risk of impacts to recorded and
unrecorded archaeological sites within and adjacent to Project developments, if present. Impacts to
archaeological sites from increased human presence may result in the loss of scientific data through
removal of archaeological artefacts, disturbance of archaeological materials, or changes to
archaeological context amongst others.
All archaeological and paleontological sites in Nunavut are protected under territorial or federal
legislation. Archaeological and paleontological sites are protected under Section 51 of the Nunavut Act
(1993; Nunavut Archaeological and Palaeontological Sites Regulations [SOR/2001-220]). In addition,
archaeological sites and as yet unrecorded archaeological sites found on federal Crown Land are
protected by the Territorial Land Use Regulations (CRC, c 1524) of the Territorial Lands Act (1985c)
and by the Canada Oil and Gas Geophysical Operations Regulations (SOR/96-117) of the Canada Oil and
Gas Operations Act (1985a).
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Proposed Mitigation
In all cases, avoidance of archaeological sites is the preferred mitigation. If avoidance is not
practicable, then additional archaeological work would be required. The additional archaeological work
would be determined in consultation with CLEY.
For any sites that are in close proximity to proposed development areas, but not within immediate
impact zones, proposed mitigation would be that the areas be designated as “No Work Zones” during
construction activities and the site boundaries marked with metal stakes at least one metre high with
rope tied between the stakes. Periodic monitoring by a professional archaeologist would also be
conducted to confirm that sites are not impacted.
For sites that are well outside of the impact zone of the proposed development, mitigation measures
could include designating these areas as “No Work Zones” on Project maps.
If archaeological materials are encountered during development activities, all work in the immediate
area will cease, and CLEY and the Project archaeologist will be contacted.
7.3.3.2

Land and Resource Use

Potential Effects
Potential effects on the use of lands and resources include:
o

changes in access to the land and to land use activities (including commercial and industrial
land use, recreation and tourism, and traditional activities);

o

changes to the quality of land use activities related to changes in the visual environment, air
quality, and noise; and

o

changes to marine transportation.

Potential effects on commercial and industrial land use will consider commercial food harvesting, sport
hunting, mine development and mineral exploration, and contaminated sites. Potential effects on
recreation and tourism is expected to be limited to commercial guide operations. Potential effects on
traditional activities considers hunting, trapping, fishing, gathering, and travel. These land use
activities have the potential to be adversely affected by the Project because of the loss of access to
land or disruption of activities.
With respect to traditional land use activities, the Project has the potential to adversely affect the
quality and quantity of harvested resources. However, employment and income effects due to the
Project may also enhance the ability to participate in land-based activities because of improvements in
financial resources to purchase equipment and supplies. Changes to traditional activities also have the
potential to adversely affect aspects of health and culture; these potential effects are to be assessed
under Socio-economics.
Marine transportation also has the potential to be adversely affected because of the shipping
requirements of the Project. These potential effects are expected to be limited to Bathurst Inlet,
where marine transportation currently supports local communities (Kingaok and Omingmaktok) and
commercial/industrial activities (recreation and tourism, and mining activities).
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Proposed Mitigation and Enhancement
The goal of mitigation measures will be to avoid or minimize potential adverse effects on land and
resource use, while enhancement measures will focus on enhancing potential beneficial effects.
Communication will be a major component of land use mitigation, to ensure that land users are
informed of activities associated with Project construction and operations, including potential restricted
areas, travel delays, blasting activities, wildlife management, etc. Communication will enable land
users to adjust their activities accordingly, and stay informed regarding Project development. To
enhance communication, Sabina is forming community working groups in Cambridge Bay and Kugluktuk.
Mitigation and enhancement measures will also consider suggestions made by land users and residents
of local communities, in the interest of ensuring that these measures are meaningful and effective in
the local context. This may include collaboration with local hunting and trapping organizations, tourism
operators, etc. Sabina will also seek local input regarding potential ways to enhance local knowledge
of, and ability to partake in, traditional and subsistence land use activities. This may include actions
such as support for local cultural programs, and work scheduling provisions to accommodate
participation in seasonal harvests.
7.3.3.3

Socio-economic (Including Employment and Training)

Potential Effects
Potential Project-related impacts to the socio-economic /cultural environment may be positive or
adverse and may include:
o

employment and income opportunities, such as: direct, indirect and induced employment and
personal income, and government tax revenue generation;

o

education, training, and skills development opportunities, such as: training programs, on-thejob training, apprenticeships, and work experience;

o

business opportunities and economic development, such as: business opportunities generated
by Project supply/service requirements, and economic diversification; and

o

community well-being, including potential changes to: population and demographics, demand
for services/infrastructure, livelihoods, traditional activities, health and safety, and culture
and language.

The Project will generate direct and indirect employment during both the construction and operations
phases; this is considered a beneficial effect. However, upon closure of the Project, these jobs would
be lost; this is considered an adverse effect. The EIS will examine potential employment effects
through all stages of the Project life, as well as associated effects relating to income, skills
development, business opportunities, and government tax revenue generation.
Changes to community well-being may be both beneficial and adverse. Employment, income, economic
development, and education and skills development benefits have the potential to have a positive
effect on health and well-being. Changes in populations, demographics, or incomes may place
additional pressures on community infrastructure and services, although increases in government tax
revenues are expected to support the capacity of government. Changes in levels of socially-damaging
behaviours (e.g., family violence, substance abuse) have the potential to occur. Potential effects on
the availability and affordability of housing is a concern. Participation in and persistence of traditional
land-based activities, as well as other aspects of culture, may also be affected (e.g., participation in
the wage economy displacing participation in a subsistence economy).
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Proposed Mitigation
Potential mitigation measures could include company policies and programs focused on workforce
management and community development. These Project-specific mitigation measures will be more
fully outlined in the draft EIS. In addition, a Project-specific socio-economic monitoring program will
be proposed.
To support regional mitigation, Sabina has started and will continue to participate in the regional
Kitikmeot Socio-economic Monitoring Committee (SEMC). This committee is made up of numerous
stakeholders including government, the KIA, HTOs, Hamlet governments, the RCMP, and industry.
7.3.4

Potential for Transboundary Effects

For the purposes of this section, it is assumed that the potential for transboundary effects refers to
potential environmental effects that could occur across the geographical boundary of Nunavut.
Most effects from the Project will remain in the localized area around the infrastructure at the Goose
and George Properties, the Marine Laydown Area on Bathurst Inlet, and the winter roads connecting
them. All of these geographical areas are within Nunavut. All major watersheds and the shipping route
from the common route of the Northwest Passage to southern Bathurst Inlet are within Nunavut.
Air quality is by nature a potential transboundary effect, as vehicle, airplane, and ship emissions all
contribute to the global nature of climate change. However, the source of the emissions will all remain
within Nunavut, with the exception of airplane traffic originating from Yellowknife and ship traffic
originating from elsewhere.
Some animals migrate over large distances, and have ranges both within and outside of Nunavut.
These animals have the potential to interact with the Project while in Nunavut, and as part of their life
is spent outside of Nunavut, any potential effects could be considered transboundary effects.
The following animals potentially travel or migrate through areas in Nunavut near the Project as well
as areas outside of Nunavut:
o

Grizzly Bears (Nunavut, Northwest Territories);

o

Migratory Birds (Nunavut, many areas outside of Nunavut);

o

Caribou (Nunavut, Northwest Territories), in particular, the following herds:

o

−

Bathurst Herd (mainland in Nunavut; mainland Northwest Territories (GNWT ENR 2011),

−

Ahiak Herd (mainland and along north coast in Nunavut; mainland Northwest Territories
(GNWT ENR 2011),

−

Dolphin and Union Herd along shipping route (Victoria Island, both Nunavut and Northwest
Territories portions, crossing ice to mainland Nunavut; WKRLUP 2005); and

Marine Mammals along the shipping route. Several marine mammals have the potential to
migrate to areas outside of Nunavut. For the Project shipping within Bathurst Inlet, the marine
mammals with the potential to exist along this route and travel to and from southern Bathurst
Inlet and the Northwest Territories include ringed seals and bearded seals.

Some socio-economic effects may be transboundary in nature depending on the source of workers,
contractors, goods and services. The majority of activities will occur within Nunavut, but some workers
and goods could pass through Yellowknife in the NWT, resulting in potential employment and business
opportunities in that area.
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8. Identification of Potential
Cumulative Effects

8.

Identification of Potential Cumulative Effects

Section 6 of NIRB’s Screening Part 2 Form, Project Specific Information Requirements (PSIR), requests
that the proponent “discuss how the effects of this Project interact with the effects of relevant past,
present, and reasonably foreseeable Projects in a regional context”.
Cumulative effects can arise from multiple activities that happen concurrently or sequentially and can
have a greater combined impact on an environmental component than those of individual activities.
The following text provides a general preliminary overview of potential cumulative effects. Cumulative
effects will be assessed in the future as part of the draft EIS. In addition to mining-related Projects
occurring in the Kitikmeot region, other activities will be considered in the cumulative effects assessment
including subsistence and commercial fish and wildlife harvesting, eco-tourism, and sports hunting.

8.1

IDENTIFICATION OF POTENTIAL BIOPHYSICAL CUMULATIVE EFFECTS

Some biophysical environmental components have the potential to be affected by the proposed Back
River Project and other Projects. These potential cumulative effects are identified below.
8.1.1

Climate, Air Quality, and Noise

All activities in Nunavut affect these physical environmental components. The Back River Project will
add to vehicle and ship traffic, emissions, and noise.
8.1.2

Surface Water Quality and Quantity

There are no other Projects within the local watersheds of the Back River Project. Regionally, the
Goose Property lies within the headwaters of the Ellice River Watershed and the Back River Watershed.
The Ellice River flows north and enters the Queen Maud Gulf ~300 km downstream of the Project area.
No communities are located downstream of the Project area. The Back River Watershed drains east for
over 500 km before entering a large inlet east of the Queen Maud Gulf. The George Property lies within
the Western River Watershed, which drains north in to southern Bathurst Inlet less than 100 km north
of the Project area. There are no communities directly downstream within this watershed, but the
communities/outposts of Kingaok (Bathurst Inlet) and Omingmaktok are north within Bathurst Inlet.
Surface water will be assessed in the draft EIS, and potential cumulative effects with other activities
within appropriate geographical boundaries will be addressed.
8.1.3

Caribou

Because of the large migration patterns of caribou, these animals have the greatest chance of being
affected by multiple activities in Nunavut. Two herds have the potential to be affected by the Back
River Project and other Project/activities. The Bathurst and Dolphin and Union herds have ranges that
currently (or within the last 10 years) encompass the Back River regional wildlife study area.
8.1.4

Muskox

Muskox do not have as large of migration ranges as caribou, and their home range size is typically
around 70 km2 (Reynolds 1998). If there are potential Projects within that range of interacting with the
Back River Project and the home ranges of muskox it will be addressed in the draft EIS.
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8.1.5

Grizzly Bears, Wolverines, and Wolves

These animals have large home ranges, and can therefore be affected by numerous Projects.
The presence of the Back River Project and other potential Projects in Nunavut could potentially cause
the disruption in movement, a reduction in reproductive productivity, and other disturbances to these
animals. Projects can also act as attractants for these animals.
8.1.6

Migratory Birds

Migratory birds have large ranges and have the potential to be affected by many Projects in Nunavut.
The Back River Project in conjunction with other Projects encompasses the range of many migratory
birds and has the potential to reduce available habitat either directly through land modification or
indirectly through disturbance.
8.1.7

Marine Mammals, Polar Bears, and Seabirds

The Back River Project would involve shipping activities in Bathurst Inlet during the ice-free season
only. There are other potential developments that could include shipping activities in Bathurst Inlet.
Any Projects in the NIRB review system at the time of the Back River draft EIS submission will be
included in the cumulative effects assessment for marine wildlife that live in Bathurst Inlet.
8.1.8

Marine Water Quality

The Back River Project would involve shipping activities in Bathurst Inlet during the ice-free season
only. Any Projects in the NIRB review system at the time of the Back River draft EIS submission will be
included in the cumulative effects assessment for marine water quality in Bathurst Inlet.

8.2

IDENTIFICATION OF POTENTIAL SOCIAL, CULTURAL, AND ECONOMIC
CUMULATIVE EFFECTS

The development of the Back River Project could potentially interact with other Projects in Nunavut,
and the following sections provide a general overview of potential cumulative effects.
8.2.1

Economic

The Back River Project could act cumulatively with other Projects for the employment, business and
income opportunities for residents of the Kitikmeot region, as well as other areas of Nunavut and the
Northwest Territories. Given current levels of unemployment and income, economic opportunity and
diversification may result in benefits for those directly engaged in the Projects as well as broader
community members and regions through spin-off effects and induced development. The combination
of outcomes such as incomes, benefits, training and tax revenues may bring about positive effects such
as improved quality of life, access to goods and services, increased purchasing power, improved
individual and community well-being, declining unemployment and regional economic development.
The development of business opportunities to support the Projects will further enhance and diversify
local and regional development and the sustainability of the economy.
However, if numerous other Projects proceed at the same time as the Back River Project there could
be a shortage of local workers to take up opportunities. As a result, companies may have difficulty
meeting northern worker quotas and the numbers of non- Nunavummiut and non-Inuit workers would
increase. This in turn may result in competition between companies for workers, the inability of less
high paying sectors to compete for local workers, the leakage of benefits away from local communities
and changing demographics as more non-Nunavummiut are attracted to the area.
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8.2.2

Social

The Back River Project could act cumulatively with other Projects to affect the current levels of social
capital and issues. Cumulative impacts might include improved social status, health and quality of life
due to economic improvements, as well as compounded social issues as spending habits and behaviours
change. For example, social issues like drug and alcohol use may grow with Project developments due
to increasing disposable incomes and access. In turn, this can further magnify associated issues such as
violence, STIs, pregnancies, physical and mental health issues, and criminal offenses.
An increase in such social issues could lead to pressures on social capital and coping strategies and so
create a growing demand for more and new social and health services. Social capital will also be
affected as increasing numbers of households are engaged in shift work. As more Projects develop and
more community members are employed there, family stress and changing family, cultural and gender
roles may also increase.
However, with an increased number of IIBAs and mitigation measures provided by Projects, the
provision for communities and individuals to deal with social issues may improve.
8.2.3

Culture

The pursuit of traditional economic and cultural activities may decline as increasing numbers of
Nunavummiut are engaged in waged employment and shift work with resource developments. This is
seen to interrupt the learning process between youths and Elders, result in a loss of skills and cultural
dilution and change local diets. However, evidence from NWT suggests that increased incomes and shift
work can also result in increased activity levels due to improved financial and time resources.
Also, increased support for cultural activities and events by resource Projects may help to sustain
traditional and cultural learning.
The dilution of language is also a concern as growing numbers of Nunavummiut are engaged in waged
opportunities with non- Nunavummiut resource companies. Again, increased support and recognition by
resource companies may help to preserve languages.
8.2.4

Land Use

The Back River Project is not near any operating mine, but exploration activities could take place
within 100 km of the Project. Baseline land use and traditional knowledge studies will be used to assess
the potential effects on land use in the Back River Project draft EIS.
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9. Environmental Plans

9.

Environmental Plans

As part of protecting the environment and minimizing environmental effects from the Project to the
extent possible, many environmental plans will be developed both before and during the operation of
the mine. Many plans will be required before various permits and authorizations will be granted, while
others will help Sabina to educate and train employees, and provide feedback on how its operations
are influencing the physical, biological, and socio-economic environments. At this early phase of the
Project, only a few environmental plans are discussed in this report, including:
o

An overall Environmental Management Plan

o

An Environmental Awareness Program

o

An overall Environmental Monitoring Program, of which there would be many specific
monitoring programs for various environmental components; and

o

A general Closure and Reclamation Plan.

These plans, among others, will be more fully developed for inclusion in a draft Environmental Impact
Statement (EIS) in the future.

9.1

MONITORING AND MAINTENANCE PLANS

A Project EMS (Environmental Management System) will be implemented to provide a systematic
method for managing the expected and potential interactions of the Project with the biophysical
environment. It will consist of three key elements: an integrated environmental management plan, a
formal environmental awareness program, and an ongoing environmental monitoring program.
These elements are described below.
9.1.1

Environmental Management Plan

An integrated Environmental Management Plan (EMP) will outline how the Project will be operated to
manage the interaction between the Project components, activities, and the biophysical environment
to prevent or mitigate adverse impacts. The EMP will be prepared by Sabina prior to Project
construction and will include some or all of the following plans:
o

Environmental Protection Plans

o

Quarry Management Plan

o

Aquatic Management Plans

o

Processed Ore Containment Management Plan

o

Wildlife Management Plans

o

Mine rock and Till Storage Management Plan

o

Emergency Response and Contingency Plans

o

Dredged Lakebed Sediment Management Plan

o

Occupational Health and Safety Plan

o

Closure and Reclamation Plan
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o

Human Resources Plan

o

Exploration Environmental Management Plan

o

Traffic Management Plan

o

Community/Inuit Involvement Plan

o

No-Net-Loss Plan

o

Waste Management Plan

o

Construction Area and Activity Management Plan

o

Water Management Plan

o

Operations Area and Activity Management Plan.

o

Hazardous Materials Management Plan

o

Blasting/Explosives Management Plan

Mitigation procedures for construction, operation, temporary closure, and closure will be integrated
into the EMP to ensure that development is proceeding as predicted and can be maintained in an
acceptable state. The mine will be monitored on a “first alert” basis to allow any problems to be
quickly detected and clearly understood so changes in mitigation measures or design can be made
accordingly. The EMP will also ensure mitigation measures are implemented correctly; Project effects
on biophysical or socioeconomic VECs/VSECs are documented; natural changes in the environment
(distinguishing them from Project-related impacts) are measured; the effectiveness of reclamation
efforts is measured; and permit requirements are being met.
9.1.2

Environmental Awareness Program

A formal environmental awareness program will inform employees, contractors, and visitors on
environmental commitments made by Sabina, as well as the expected code of conduct and
environmental stewardship of all people on site. The objective is to inform and raise awareness of the
EMS in the workforce and with visitors to ensure that environmental protection is a constant priority
with everyone on site.
9.1.3

Environmental Monitoring Program

An ongoing environmental monitoring program will be integrated into the EMS as a tool to provide
feedback on how well impacts have been predicted and to allow appropriate corrective actions to be
taken, should unexpected impacts occur. A comprehensive monitoring program will be developed for
the Project as required by the terms and conditions of the Project’s permits and licenses.
Monitoring programs that will likely form components of the overall environmental monitoring program
for the Back River Project include, but are not limited to, the following:
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o

Environmental Effects Monitoring Program

o

Aquatic Effects Monitoring Program

o

Wildlife Effects Monitoring Program

o

Air Quality Monitoring Program

o

Surveillance Network Monitoring Program

o

Site Drainage Chemistry Monitoring Program
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Sabina is committed to working with the regulatory agencies and Stakeholders to develop an
appropriate environmental monitoring program for the Back River Project. It is expected that the
requirements for monitoring the biophysical, socioeconomic, cultural, and heritage resources
throughout the life of mine will be part of the terms and conditions of the Project’s licenses, permits,
and IIBA.
Monitoring programs will be modified throughout the life of mine to address policy and regulation
changes and to benefit from technological advances where improvements can be clearly demonstrated.
The primary objective will be to maintain compliance with the regulations and requirements governing
the Project. ISO 14001 protocols will be used as a guide to audit Project performance and demonstrate
continuous improvement during the operating period.

CLOSURE AND RECLAMATION PLAN

9.2

A Closure and Reclamation Plan will be developed for the proposed Back River Project, which will
address how the facilities associated with the mining operations, local and access roads, and the air
strip will be reclaimed and closed.
Planning for reclamation and closure is mandated by the Nunavut Impact Review Board (NIRB)
(NIRB, 2006) as well as through the Mine Site Reclamation Policy for Nunavut (DIAND, 2002) as part of
receiving a permit to construct the Project. Therefore, the closure plan must be sufficient to provide
confidence to the government bodies that closure, decommissioning, and reclamation will be successful.
The abandonment and reclamation activities will present practices and treatments that are available to
achieve appropriate abandonment goals and objectives. All reclamation activities will be done in
accordance with the final closure plan as approved by the land use authorities and will be subject to
terms and conditions including those required by Sabina and the various government agencies.
9.2.1

Objectives

The closure and reclamation plan will be designed to meet several objectives:
o

to protect the environment through sound reclamation practices;

o

to restore the land to its original state as closely as possible;

o

to restore land uses (e.g., creating wildlife habitat and/or promote habitat recovery);

o

to minimize effects to aquatic habitat and water quality with proper engineering; and

o

to ensure that reclaimed and abandoned areas are safe and do not pose health and safety risks.

The goal of the closure, decommissioning, and reclamation plan will be to carefully plan the
development of the Project such that all facilities can be closed and the lands they occupy can be
reclaimed with minimum residual effect on the environment. Planning for reclamation, construction,
and operation/maintenance of the components of the Project will incorporate techniques to minimize
surficial disturbance and to progressively reclaim areas affected during the construction and operation
phases. Progressive reclamation is critical for minimizing the effects on the environment. Stabilizing
and rehabilitating surfaces reduces the potential for degradation of the resources due to extended
exposure to climatic factors. Careful planning before beginning Project construction will allow for the
successful closure and reclamation of the Project.
The environmental management and monitoring systems developed for the Project will ensure
terrestrial, aquatic, heritage, and archaeological resources are sufficiently protected on an ongoing
basis during Project construction, operations, and post-closure.
SABINA GOLD & SILVER CORP.
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Closure of the pits, waste rock piles, and tailings storage facility will be developed based on the final
design of these facilities. Generally, efforts will be made to treat and/or remove and dispose of all
contaminated soils, in accordance with land use regulations, as expeditiously as possible and on an
ongoing basis to minimize the accumulation of such materials on-site. Areas not used for the operation
phase will be progressively reclaimed as time and equipment permits. Revegetation of disturbed sites
as soon as possible will reduce the potential for environmental degradation as it will minimize the
amount of surface disturbed and exposed to erosion. Native seed will be used for revegetation purposes
throughout the Project area. The use of native seed on reclaimed areas will provide a preliminary
vegetative cover which will likely infill naturally with native plants from adjacent areas resulting in a
more complex vegetative community with time. The invasion of native plants, with time, will vary
according to site conditions.
9.2.2

Reclamation Planning/Soil Handling

Reclamation planning will require the salvage and storage of soils suitable for reclamation and the
design of all earth structures, cuts, fills, and stream embankments, as near as possible, to closure
conditions. This will include contouring all erosion prone surfaces and slopes, excavations, and
embankments (except when in solid rock), to a stable slope.
The Project area is characterized by low lying ridges and wide, level areas. Boulder fields are common
as well as exposed bedrock. Moranial material is common and occurs as thin, thick, or intermittent
deposits. This is the dominant surficial material that could be used for reclamation.
The Project area also consists of several large and small lakes often linked by creeks lined with
boulders. Sedge meadows are common around some of these water bodies. The soils in these areas are
generally developed on fluvial and lacustrine materials and may have an organic capping.
The following information will be considered for reclamation activities:
o

pre-mine land use and proposed land use objectives;

o

pre-mine land capability or productivity and proposed post-mine capability or productivity
objectives for all significant land uses. This information is required to create the proposed
reclamation program and is used to measure reclamation success;

o

pre-mine trace element concentrations in soils and vegetation;

o

characterization of the soils and overburden resource for reclamation purposes;

o

characterization of surficial and bedrock materials for geotechnical and geochemical
assessments;

o

plans for salvaging, stockpiling, and replacing soils and other suitable growth media; and

o

consideration of future erosion and mass wasting for long-term stability.

Ideally soils will be salvaged from areas which will be disturbed due to the Project but available soil is
limited. The presence of boulders on the surface can interfere with salvaging of soils.
Rock picking of boulders may be an option in order to salvage soil. Soils suited for reclamation that can
be salvaged will be stockpiled in an area where they will not be disturbed until required for reclamation.
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Stockpiled soils are susceptible to water erosion, and wind erosion when dry. Therefore, the stockpiled
soils will be seeded with a certified weed free native seed mix that has been found to be successful in
this climate and region (Martens, 2007):
o

alpine bluegrass (Poa alpina): 40%;

o

tufted hairgrass (Deschampsia ceaspitosa): 40%; and

o

spike trisetum (Trisetum spicatum): 20%.

The seed mix will be Canada No. 1 grade to minimize the potential of introducing unwanted plants.
The seed will be applied at a rate of between 8 to 10 kg/ha with fertilizer (16-16-16 NPK) at
approximately 50 kg/ha (Martens, 2007) on the stockpiles. A chemical analysis will be carried out to
assess the appropriate fertilizer rate.
Where the soils to be salvaged have a thick organic cover, it will be mixed with the underlying soils
during the salvage operation as this material has a tendency to become desiccated and hydrophobic if
stored separately. It is also subject to wind erosion when dry. The incorporation of this material with
the subsoil should support the soil structure, be a source of nutrients, and improve the moisture and
nutrient holding capacities of less suitable soils.
Effort will be made to not salvage the soils when they are excessively wet. They can be salvaged when
they are frozen. Topsoil will be salvaged and stockpiled separately from the underlying soils, if
possible. Topsoil is nutrient rich and therefore this material, when used as a cover, generally results in
more successful re-vegetation. Salvage will also include the vegetation growing on the soils. The plant
material can provide maintenance of the soil structure due to the benefits of roots and the
incorporation of plant material. Further, the incorporated plant material generally includes native
seeds and plants as well as microorganisms which can accelerate the establishment of native
vegetation when used as a cover.
Wet soils have poor stability. They may require temporary berming to allow for them to drain
sufficiently to be stockpiled.
9.2.3

Monitoring and Reporting

Post closure monitoring will be conducted in the Mine Site area, along the road, at stream crossings,
quarry sites, and the port area to ensure closure and associated reclamation efforts remain effective in
the longer term. Post closure monitoring will include, but not be limited to:
o

soil erosion monitoring;

o

re-vegetation success;

o

terrestrial habitat use; and

o

water quality and possibly quantity in water courses adjacent to or downstream of
decommissioning and reclamation activity, according to parameters and guidelines agreed by
NIRB and the Nunavut Water Board.

Monitoring and reporting will be performed as required in the final Closure and Reclamation Plan as
approved by NIRB, AANDC, the Nunavut Water Board, and other regulatory agencies.

SABINA GOLD & SILVER CORP.
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Appendix A-1. The Back River Project –
Non-technical Summary
Sabina Gold and Silver Corp. (Sabina) has prepared a Project Proposal and permit applications for the
development of the Back River Project (the “Project”). The Project is made up of two properties
(named Goose and George) that are about 60 km away from each other. They are located in the West
Kitikmeot Region of Nunavut about 100 km south of the southern portion of Bathurst Inlet. The mineral
potential of the Project has been explored since the 1980’s and recent work by Sabina has found eight
economical deposits of gold.
The proposed Project includes the development of open pit and underground mines at the Goose
Property and underground mines at the George Property. Ore would be mined and trucked to a
conventional processing plant at the Goose Property to produce gold. The processing of the ore to
recover gold would include crushing and grinding of the ore, followed by gravity and flotation
concentration, and leaching of the concentrate. Waste material from the mine operations would be
placed on the land in certain areas and tailings would be deposited in a nearby storage area.
The Project life is up to 22 years – two years of initial construction, 10 to 15 years of production and up
to five years closure and post-closure monitoring. Pre-development activities are also planned prior to
construction. The mine and mineral processing plant will operate for up to 15 years and employ up to
900 people. About half of these employees would be on site at any one time because of the fly in/fly
out rotational schedule.
Access to the mine will be year round by air. Sea access will only be available during the open water
season. The Marine Laydown Area in southern Bathurst Inlet will be used for annual resupply during the
life of the mine and to mobilize equipment for construction and to demobilize during closure.
Sabina will also build all-weather and winter access roads to connect the Properties.
The Project will also include camps, mineral processing plant, storage areas, maintenance and
mechanical repair warehouses, fuel tanks, tailings storage area, waste rock storage areas, airstrip, and
local site roads. Sabina will also have a small camp, airstrip, fuel storage, and laydown area at the
Marine Laydown Area at Bathurst Inlet. Most of these facilities will be removed at the end of the mine
life. Roads, airstrips, the tailings storage area, and waste rock storage areas cannot be removed and
will be returned to the type of land use agreed upon at that time. This is determined with regulators
and stakeholders.
Sabina is developing a mine plan that uses scientific information, public input and traditional
knowledge. Location of the access road, the tailings storage area, waste rock storage areas, mineral
processing plant and camp will be finalized based on this input and further study. Sabina is committed
to construct, operate, close and reclaim the mine site in such a way that meets regulatory
requirements, minimizes environmental and social impacts and provides opportunities for economic
and social development in Nunavut.
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ᐅᒃᑯᓯᒃᓴᓕᒃ/ᓴᓐᓂᖓᔪᖅ
ᐅᒃᑯᓯᒃᓴᓕᒃ ᓴᓐᓂᖓᔪᖅ ᐱᓕᕆᐊᖅ - ᑐᑭᓯᒋᐊᕈᑎᑐᐃᓐᓇᖅ
ᐱᓕᕆᐊᕐᒧᑦ ᓇᐃᓈᖅᓯᒪᓂᖓ
ᓴᐲᓇ ᒎᓗ ᐊᒻᒪ ᓯᐅᓪᕗ ᑯᐊᐳᕇᓴᒃᑯᑦ (ᓴᐲᓇ) ᐊᖅᑭᓯᓯᒪᕗᑦ ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒥᒃ ᐊᒻᒪ ᐱᓇᓱᐊᕈᑎᑖᕋᓱᐊᖅᖢᑎᒃ
ᐱᕙᓪᓕᐊᔪᒪᑉᓗᑎᒃ ᐅᒃᑯᓯᒃᓴᓕ/ᓴᓐᓂᖓᔪᖅ ᐱᓕᕆᐊᕐᒥᒃ (“ᐱᓕᕆᐊᖅ“). ᐱᓕᕆᐊᖅ ᒪᕐᕉᓕᖓᔪᓂᒃ ᓇᖕᒥᓂᖃᖅᐳᖅ
(ᑕᐃᒎᓯᓕᒃ ᒎᔅ ᐊᒻᒪ ᔪᐊᔾ) 60-ᑭᓛᒥᑕᓂᒃ ᐅᖓᓯᒌᒃᑐᑦ. ᐃᓂᖃᖅᑐᑦ ᐅᐊᓕᓂᕐᒥ ᕿᑎᕐᒥᐅᓂ ᓄᓇᕗᑦ ᐃᓗᐊᓂ ᐃᒻᒪᖄ
100-ᑭᓛᒥᑕᑦ ᕿᖓᐅᑉ ᓂᒡᒋᐊᓂᖅᐸᓯᖓᓂ. ᐅᔭᕋᖕᓂᐊᒐᒃᓴᖅ ᐱᓕᕆᐊᕐᒧᑦ ᕿᓂᕐᕕᐅᓯᒪᔪᖅ 1980-ᓂ ᐊᒻᒪ ᖃᖓᓕᓵᖅ
ᓴᐲᓇᒃᑯᑦ ᓇᓂᓯᓯᒪᔪᑦ ᑮᓇᐅᔾᔭᒍᓐᓇᑦᑎᐊᖅᑐᒥᒃ ᒎᓗᓂᒃ.
ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᖅ ᐃᓚᖃᖅᐳᖅ ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒥᒃ ᖄᖓᒍ ᓄᓇᒃᑯᑦ ᓴᒡᒐᐃᓗᑎᒃ ᐊᒻᒪ ᐊᑖᒍᓪᓗ ᓄᓇᐅᑉ
ᐅᔭᕋᖕᓂᐊᕐᓗᑎᒃ ᑕᐃᑲᓂ ᒎᔅ ᓇᖕᒥᓂᖁᑎᖓᓂ ᐊᒻᒪ ᐊᑖᒍᑦ ᐅᔭᕋᖕᓂᐊᕐᓂᖅ ᑕᐃᑲᓂ ᔪᐊᔾ ᓇᖕᒥᓂᖁᑎᖓᓂᒃ. ᓴᕕᒃᓴᔭᑦ
ᐅᔭᕋᖕᓂᐊᖅᑕᐅᓇᔭᖅᑐᑦ ᐊᒻᒪ ᐅᓯᔭᐅᕙᒡᓗᑎᒃ ᓄᓇᒃᑰᕈᑎᑎᒍᑦ ᐊᕕᒃᑐᖅᑕᐅᕕᖕᒥ ᒎᔅ ᓇᖕᒥᓂᖃᕐᕕᖓᓂᒃ ᑕᐃᒫ ᒎᓗᓂᒃ
ᓴᖅᑭᑦᑎᓂᐊᕐᓗᑎᒃ. ᐊᕕᒃᑐᖅᑕᐅᕙᓪᓕᐊᓂᖅ ᓴᕕᒃᓴᐅᔪᑦ ᒎᓗᒥᒃ ᓇᓂᓯᓇᓱᐊᕐᓗᑎᒃ ᐃᓚᖃᖅᐳᖅ ᓯᖃᓕᑎᑦᑎᓂᕐᒥᒃ
ᓴᕕᒃᓴᕐᒥᒃ, ᐊᒻᒪ ᐅᖁᒪᐃᓐᓂᖏᑦ ᑭᕕᓗᑎᒃ ᐊᒻᒪ ᐅᕿᓐᓂᖏᑦ ᐳᑉᑕᓪᓚᒡᓗᑎᒃ, ᐊᒻᒪ ᑯᕕᓪᒋᑦ ᐱᔭᐅᔪᒪᙱᓐᓂᖅ. ᐃᒋᑕᒃᓴᑦ
ᐅᔭᕋᖕᓂᐊᕐᕕᖕᒥ ᐃᓕᔭᐅᓗᑎᒃ ᓄᓇᒧᑦ ᐃᓚᖏᓐᓄᑦ ᐊᒻᒪ ᑯᕕᖅᑕᕐᓂᕐᓗᐃᑦ ᐃᓕᔭᐅᓗᑎᒃ ᑐᖅᑯᖅᑕᐅᓯᒪᕝᕕᖕᒥ.
ᐱᓕᕆᐊᑉ ᑲᔪᓯᔪᓐᓇᕐᓂᖓ 22 ᐅᑭᐅᖑᔪᓂᒃ-ᒪᕐᕉᓂ ᐅᑭᐅᓂᒃ ᐋᖅᑭᒃᓱᐃᓗᑎᒃ, 10 ᐅᕝᕙᓘᓐᓃᑦ 15 ᐅᑭᐅᓂᒃ
ᐅᔭᕋᖕᓂᐊᕐᓂᖃᕐᓗᑎᒃ ᐊᒻᒪ ᑕᓪᓕᒪᓂ ᐅᑭᐅᓂᒃ ᒪᑎᑎᑦᑎᓇᓱᐊᕐᓗᑎᒃ ᐊᒻᒪ ᒪᑐᐊᓂᒃᑯᓂ ᑕᓪᓕᒪᑦ ᐅᑭᐅᓂᒃ
ᖃᐅᔨᓴᕐᓂᖃᕐᓗᑎᒃ.
ᐱᕙᓪᓕᐊᑎᑦᑎᖅᑳᖅᑎᓐᓇᒋᑦᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᕐᓂᐊᖅᑕᒥᖕᓂᒃ
ᐸᕐᓇᐃᓯᒪᖕᒥᔪᑦ
ᐋᖅᑭᒃᓱᐃᖅᑳᖅᑎᓐᓇᒋᑦ ᐃᒡᓗᕐᔪᐊᓗᕿᓂᒃ. ᐅᔭᕋᖕᓂᐊᕐᕕᒃ ᐊᒻᒪ ᐱᓕᕆᕝᕕᒃ ᐊᐅᓚᓇᔭᖅᑐᖅ 15 ᐅᑭᐅᓂᒃ ᐊᒻᒪ 900-ᓂᒃ
ᐃᖅᑲᓇᐃᔭᖅᑎᖃᕐᓗᓂ. ᓇᑉᐸᖏᑦ ᐃᖅᑲᓇᐃᔭᖅᑎᑦ ᑕᐃᑲᓂᓪᓗᐊᖅ ᐃᓂᖓᓃᖏᓐᓇᐅᔭᕐᓗᑎᒃ ᐱᔾᔪᑎᒋᑉᓗᒍ
ᑎᑭᑉᐸᓪᓕᐊᖃᑦᑕᕐᓗᑎᒃ/ᐊᐅᓪᓚᖅᐸᓪᓕᐊᖃᑦᑕᕐᓗᑎᒃ ᐋᖅᑭᒃᓱᖅᓯᒪᓂᖅ ᒪᓕᒡᓗᒍ.
ᐊᑐᐃᓐᓇᐅᓂᖓ ᐅᔭᕋᖕᓂᐊᕐᕕᒃ ᐊᕐᕌᒍᓕᒫᖅ ᑎᖕᒥᓲᑎᒎᓂᐊᖅᑐᖅ. ᑕᕆᐅᒃᑯᑦ ᐊᑐᐃᓐᓇᐅᓇᔭᕆᑉᓗᓂ ᑭᓯᐊᓂ
ᐊᐅᒃᓯᒪᓂᖃᖅᑎᓪᓗᒍ.
ᑕᕆᐅᕐᒥᐅᑕᑦ
ᐃᓚᖓᑦ
ᓂᒋᖅᐸᓯᖕᒥ
ᕿᖓᐅᑉ
ᐊᑐᖅᑕᐅᑐᐃᓐᓇᖃᑦᑕᕐᓂᐊᖅᑐᖅ
ᐊᕐᕌᒍᑕᒫᖅᓯᐅᑎᒃᑯᑦ ᐱᖁᑎᑖᕆᐊᖃᖅᑕᖏᓐᓂᒃ ᐊᒻᒪ ᐊᐅᓚᔪᓐᓇᐅᑎᓂᒃ ᐃᖁᑎᓂᒃ ᓴᓇᔾᔪᑕᐅᔪᒃᓴᐅᓗᑎᒃ ᐊᒻᒪ
ᓄᖅᑲᕆᐊᖃᓕᕈᑎᒃ ᒪᑐᓂᐊᓕᖅᑎᓪᓗᒍ. ᓴᐲᓇ ᓴᓇᓂᐊᕐᒥᔪᑦ ᐊᑉᖁᑎᒥᒃ ᖃᖓᓗᒃᑖ ᐊᑐᐃᓐᓇᐅᓗᓂ ᐊᒻᒪ ᐅᑭᐅᒃᑯᑦ
ᐊᑉᖁᒻᒥᒃ ᓴᓇᓗᑎᒡᓗ ᐅᕐᓂᒍᓐᓇᕐᓂᐊᕐᓗᒋᑦ ᓇᖕᒥᓂᕆᔭᐅᔪᑦ.
ᐱᓕᕆᐊᖅ ᐃᓚᖃᕐᓂᐊᕆᕗᖅ ᑕᖕᒫᕐᕕᖕᓂ, ᐊᕕᒃᑐᕐᕕᖕᒥ ᐅᔭᕋᖕᓂᐊᖅᑕᐅᔪᓂᒃ, ᓯᕐᓗᐊᓂᒃ, ᐊᒻᒪ ᓴᓇᔭᐅᕕᐅᓂᐊᖅᑐᓂᒃ
ᓄᓇᒃᑰᕈᑎᖃᕐᕕᖕᒥ, ᐅᖅᓱᐊᓗᖃᕐᕕᖕᓂ, ᑯᕕᖅᑕᕐᓂᕐᓗᑯᓂᒃ ᑐᖅᑯᐃᕝᕕᖃᕐᓗᓂ, ᐅᔭᖅᑲᓂᒡᓗ ᐱᔭᐅᔪᒪᙱᑦᑐᑦ
ᑐᖅᑯᖅᑐᐃᕝᕕᖃᕐᓗᓂ, ᒥᕝᕕᒃ, ᐊᒻᒪ ᐊᑉᖁᑎᐊᓛᖃᐅᕐᓗᓂ. ᓴᐲᓇ ᒥᑭᔪᒥᒃ ᑕᖕᒫᕐᕕᖃᕐᓂᐊᕐᒥᔪᖅ, ᒥᕝᕕᖓᑦ,
ᐅᖅᓱᐊᓗᖃᕐᕕᒃ, ᐊᒻᒪ ᑕᕆᐅᕐᒧᑦ ᐊᑐᐃᓐᓇᐅᔪᒥᒃ ᕿᖓᐅᒻᒥ. ᑕᒪᒃᑯᐊ ᐲᔭᖅᑕᐅᔪᒫᕐᒥᔪᑦ ᐅᔭᕋᖕᓂᐊᕐᕕᒃ ᒪᑐᒍᓂ.
ᐊᑉᖁᑎᑦ,
ᒥᕝᕕᑦ,
ᑯᕕᖅᑕᕐᓂᕐᓗᐃᑦ
ᑐᖅᑯᐃᕝᕕᖏᑦ,
ᐊᒻᒪ
ᐊᒥᐊᒃᑯᕐᓂᕐᓗᐃᑦ
ᐅᔭᖅᑲᑦ
ᑐᖅᑯᐃᕝᕕᖏᑦ
ᐲᔭᖅᑕᐅᔪᓐᓇᕐᓂᐊᙱᑦᑐᖅ ᓄᓇᒥ ᐊᑐᕐᓂᕐᒧᑦ ᐊᖏᕈᑎᑎᒍᑦ ᒪᓕᒡᓗᑎᐅᓂᐊᖅᑐᑦ. ᓇᓗᓇᐃᖅᑕᐅᓂᖃᕐᓂᐊᖅᑐᑦ
ᒪᓕᒋᐊᖃᖅᑎᑦᑎᔨᓄᑦ ᐊᒻᒪ ᓇᖕᒥᓂᖃᖃᑕᐅᔪᓄᑦ.
ᓴᐲᓇ ᐱᕙᓪᓕᐊᑎᑦᑎᕗᖅ ᐅᔭᕋᖕᓂᐊᕐᓂᕐᒧᑦ ᐸᕐᓇᐅᒻᒥᒃ ᖃᐅᔨᓴᕐᓂᓪᓚᕆᖕᓂᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᒃ ᐊᑐᕐᓗᑎᒃ, ᑭᒃᑯᓕᒫᑦ
ᐃᓄᐃᑦ ᐊᑐᖁᔭᖏᓐᓂᒃ ᐊᒻᒪ ᖃᐅᔨᔭᑐᖃᓂᒃ ᐊᑐᕐᓗᑎᒃ. ᐃᓂ ᐊᑉᖁᒻᒧᑦ, ᑯᕕᖅᑕᕐᓂᕐᓗᐃᑦ ᑐᖅᑯᖅᑐᐃᕝᕕᑦ,
ᐊᒥᐊᒃᑯᕐᓂᕐᓗᐃᑦ ᐅᔭᖅᑲᑦ ᑐᖅᑯᖅᑐᐃᕝᕕᖓᑦ, ᐅᔭᕋᖕᓂᐊᕐᕕᒃ ᐊᕕᒃᑐᐃᕝᕕᒃ ᐊᒻᒪ ᑕᖕᒫᕐᕕᒃ ᐃᓱᓕᑎᑕᐅᑕᐃᓐᓇᕐᓂᐊᑦ
ᒪᓕᒡᓗᑎᒃ ᐊᑐᖁᔭᐅᔪᓂᒃ ᐊᒻᒪ ᖃᐅᔨᓴᒃᑲᓐᓂᕐᓂᕐᒥᒃ ᒪᓕᒡᓗᑎᒃ. ᓴᐲᓇ ᑐᓂᔾᔪᑎᒋᔭᖃᖅᐳᑦ ᓇᖕᒥᓂᖅ ᑕᐃᒫᒃ ᓴᓇᓗᑎᒃ,
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ᐊᐅᓚᑦᑎᓗᑎᒃ, ᒪᑐᓗᑎᒃ ᐊᒻᒪ ᐱᒃᑲᓐᓂᕈᓐᓇᕐᓗᑎᒃ ᐅᔭᕋᖕᓂᐊᕐᕕᖕᒥ ᒪᓕᑦᑎᐊᖅᓯᒪᓗᑎᒃ ᒪᓕᖁᔭᐅᔪᓂᒃ, ᒥᒃᖠᓯᒪᔪᒥᒃ
ᐊᒃᑐᐊᓂᖃᕐᓗᑎᒃ ᐊᕙᑎᒥᒃ ᐊᒻᒪ ᐃᓅᓯᓕᕆᓂᕐᒧᑦ ᐊᒻᒪ ᑐᓂᓯᓯᒪᓂᐊᕐᓗᑎᒃ ᐱᕕᒃᓴᓂᒃ ᑮᓇᐅᔾᔭᒍᓐᓇᕐᓂᒧᑦ ᐊᒻᒪ
ᐃᓅᓯᓕᕆᓂᕐᒥᒃ ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒥᒃ ᓄᓇᕗᑦ ᐃᓗᐊᓂ.
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Utkuhikhalingmi Havaariyakhaq – Naunaittumik Naittuq
Titiraqtauhimayuq
Sabina Gold-kut Silver Corp.-kullu (Sabina) upalungaiyaiyut laisikhaniklu tukhiutikhanik piliqtut
havakvigiyaangani Utkuhikhalingmi Havaariyakhamik (“Havaariyakhaq”). Havaariyakhaq malruungnik
ilalik nunangnik (atillak Goosmik-mik George-miklu) ungahiktigiik imaa 60 kilaamitanik. Ittuk uvani
Uataani Kitikmoet Nunainni Nunavunmi imaa 100 kilaamitanik hivuani ilangani Qingaup.
Uyarakhalingniaqaak Havaariyakhap uuktuqtauhimavaktuq atuqtillugit 1980 qangannuarlu havaktaat
Sabinatkut nalvaaqpaktut 8-nik maniliurnaqtunik kuuqarniinnik.
Uukturumayaat Havaariyakhaq ilalik piliuriangani algakvikhamik nuitayumik iluanilu nunap
uyarakhiurvikhainnik Goose-kut Nunagiyaani unalu iluani nunap uyarakhiurvikhainnik George-kut
Nunagiyainni kuulnik piyaangani. Uyarakhiuqtakhat pilugit akhaluutikkut agyarlugit avikturvingmut
talvani Goose-kut Nunagiyaani kuuliuriangani. Avikturniq uyarakhiuqtamik piyaangani kuulmik ilaqarluni
ahiruqtirlugit uyarakhiuqtakhaminik, talvannga akhaluarlutik puktallarlutiklu pilutik, unguvaktirlugillu
avaliiqhimayut. Iqqakuut uyarakhiurvingmit iliyauniaqtut nunani naunaiqhimayuni imakuillu halumaittut
iliyaulutik qanittumi tutquumavingmi.
Havaariyakhap hivitunia 22 nik ukiunik – malguuk ukiuk hivullirmik havakviliurlutik, 10-nit 15-nut ukiuni
havakvigilugu uvungalu tallimanik ukiunik umiktiriangani umikhimaliqqallu amirilugu. Havaliqtinnagit
qanuriliurutait upalungaiyarniaqtait uyarakhiuliqtinnagit. Uyarakhiurvik uyarakhiuqtakhaniklu piliurvik
aulaniaqtut 15-nik ukiunik havaktiqarlutiklu 900-nik inungnik.
Nappait hapkua inuit
havakvingmiinniaqtut
qanuq
tamaat
tingmiakkut
havakviliaqpakkamik
havaguiraangamiklu
tingmiakkuuliqpakkamik himmautiqattakhutik.
Uyarakhiurviliarniq piyaulaarniaqtuq
Imakkut Tulakvikhaq Qingaungmi
uyarakhiurviqallaktillugu aturlutiklu
Sabina-kut hananiaqtut apqutikhanik
Nunaigyauyunik.

ukiuq tamaat tingmiakkut. Tariukkuurniaqtut hikuiraangat.
atuqtauniaqtuq ukiuq naatkaangat tamaayanik agyarlutik
tamayanik hanayaangani umiktiliqqatalu uyarakhiurvingmik.
atuqtakhanik quyaginnaq ukiumilu apqutikhanik atajjutkhainnik

Havaariyakhaq ilaqarniaqtuq havakvikhanik, uyarakhiuqtanik avikturvikhamik, tamayaqarvingnik,
hanavikhanik akhaluutiniklu ihuaqharvikhanik, uqhuryuaqarvingnik, imakurnik halumaittunik
tutquumavingmik, uyarakurnik iqqakuurvingnik, milvingmik, havakvingmilu apqutinik. Sabina-kut
mikiyumiklu havakviqarniaqtuq, milvingmik, uqhuryuaqarvingmik tulakvikhamiklu talvalu Imakkut
Tulakvikhaq Qingaungmi. Hapkua igluqpait unguvaqtauniaqtut aturungnaiqqat uyarakhiurvik. Apqutit,
mivliit, imakurnik halumaittunik tutquumaviit uyarakurnik iqqakuurviit unguvaqtauyunaittut talvalu
qanurittuugaluanginnut
utiqtiffaaqtaulutik
nunamut
angiqtauhimayumut
talvani.
Hamna
naunaiqtauhimayuq maligaliuqtinit ilaujjutilingnillu.
Sabina-kut hanaliqtut uyarakhiurvikhanik qanuriliurutikhanik atuqhutik naunaqtuliqiyut kangiqhijjutainnik,
inungnit tuhaqhutik inuillu qauyimayatuqainnik. Humiinniit apqutit, imakurnik halumaittunik
tutquumavingmik,uyarakurnik
iqqakuurvingnik,
uyarakhiuqtanik
avikturvikhamik
havakviklu
iniqtiqtauniaqtuq aturlugit tuhaqhimayatik inungni ilittuqhaihimmaaqtakhamingnillu.
Sabina-kut
pihimmaarahuaqtut hanayaangani, aulapkaiyaangani, umiktiriyaangani utiqtifaariangani qanurinnianut
uyarakhiurviugaluap pilutik taimaa maligaliuqhimayut maliglugit, mikhipkariangani avatimut inungnullu
akturniillu talvalu pivikhaliurlutik maniliriutikhainnik inuuhiringnirmmiklu piyaangani Nunavunmi.
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THE BACK RIVER PROJECT
Project Description

Appendix B-1
Part 1 Form (English)

PART 1 FORM
PROJECT PROPOSAL INFORMATION REQUIREMENTS
To access NIRB documents, project screenings, and project reviews please visit the Nunavut Impact
Review Board’s ftp site http://ftp.nirb.ca/. The NIRB’s website (www.nirb.ca) is currently under
construction. Please contact info@nirb.ca should you have any questions or require further information.

IMPORTANT!
Please be advised that your application will not be processed until the Sections 1 - 9 are completed in
their entirety, in both English and Inuktitut (+ Inuinnaqtun, if in the Kitikmeot).
SECTION 1: APPLICANT INFORMATION
1.
2.

Project Name

Back River Project

Applicant’s full name and mailing address:
Sabina Gold & Silver Corp.

604-998-4175
Phone:
Fax:
Email:

st

202-930 West 1 Street
North Vancouver, BC V7P 3N4

3.

Primary contact’s full name and mailing address:
Matthew Pickard

Phone:
Fax:
Email:

st

202-930 West 1 Street
North Vancouver, BC V7B 3N4

604-998-1051

604-998-4175
604-998-1051
mpickard@sabinagoldsilver.com

SECTION 2: AUTHORIZATION NEEDED
1. Indicate all authorizations associated with the project proposal:
X
X
X
X
X
X
X

2.

Regional Inuit Association (RIA)
Nunavut Water Board (NWB)
Nunavut Planning Commission (NPC)
Indian and Northern Affairs Canada (INAC)
Department of Fisheries and Oceans (DFO)
Community Government & Services (CG&S)
Nunavut Research Institute (NRI)
Department of Culture, Language, Elders,
and Youth (CLEY)

X
X

X
X

Canadian Launch Safety (CLS)
Environment Canada (EC)
Government of Nunavut (GN)
Department of National Defense (DND)
Hamlet
Parks Canada (PC)
Canadian Wildlife Service (CWS)
Other (please specify):
See detailed list in Section 1 of Project
Description

List the active permits, licenses, or other authorizations related to the project proposal,
and their expiry date(s):
KTL304C017-Amended (31/12/2012) 2BEGOO1015 (3/31/2015)
KTL304C018-Amended (31/12/2012) 2BEGEO0210 (12/31/2015)
KTL204C012-Amended (31/12/2012) N2010C0016 (9/22/2012)
KTL204C020-Amended (31/12/2012)
KTL304F049-Amended (31/03/2013)
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3.

List the pending permits, licenses, or other authorizations related to the project proposal:
KIA Land Use application with Project Proposal
AANDC Land Use application with Project Proposal
NWB water license application with Project Proposal

4. Has this project or any components of this project been previously screened or reviewed by
NIRB?
X

YES

NO

If YES, indicate the previous project name and NIRB File No.
06EN033, 08EA084 (exploration activities and associated support and camp)

SECTION 3: PROJECT PROPOSAL DESCRIPTION
(1,2)

1. Indicate the type of project proposal (check all that apply)
(See Appendix A for Project Type Definitions)
1

All-Weather Road/Access Trail

X
X

:

9

Site Cleanup/Remediation

10

Oil and Natural Gas
Exploration/Activities
Marine Based Activities

2

Winter Road/ Winter Trail

3

Mineral Exploration

X

11

4

Advanced Mineral Exploration

X

12

5

Mine Development /Bulk Sampling

X

13

Harvesting Activities*

6

Pits and quarries

X

14

Tourism Activities*

Offshore Infrastructure (port, break water,

X

15

Other :

7
8

dock)

Scientific/International Polar Year

X

X

Research*

(2)

Seismic Survey

Please note:
1.

All project types listed above, except those marked with an asterisk (*), will also require the Proponent to
submit a Part 2 Project Specific Information Requirement (PSIR) Form. The NIRB application process
will not be considered complete without the Part 2 PSIR Form.

2.

Please be advised that in order to complete the NIRB process, the NIRB may request additional information
at any time during the process.

3. If “Other” is selected, contact NIRB for direction on whether a Part 2 PSIR Form is required.
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2. If Project Type 3, 4 or 5 was selected above, please indicate the mineral of interest that is
being extracted. Include a brief description.
X

Base Metals (zinc, copper, gold, silver, etc)_gold (Au)_______________________________________________
Diamonds
Uranium
Other: ___________________________________________________________________________________________

3a. If Project Type 12, 13 or 14 was selected above, complete the table and questions below.
Transportation Type

Quantity

Proposed Use

Length of Use

E.g. Helicopter

1

Site to site pick ups and drop offs

6 days

Details provided in Project Proposal

3b. Describe any docks, piers, air strips or related structures that are to be used in conjunction with the
proposed project activities. Please note: the building of new structures may require a Part 2 Form.
Details provided in Project Proposal

3c. If a temporary camp site is to be established, describe the proposed structures in detail and indicate
the type and source of power for the camp site if applicable.
Details provided in Project Proposal

4. Personnel
Details provided in Project Proposal
500 to 800
Total No. of
Total No. of
personnel on
days on-site
site = (A)
= (B)

5. Timing Details provided in Project Proposal
Period of operation:
from
January
Proposed term of
2014
authorization:
from
6a. Region (check all that apply):
North Baffin
Kivalliq
South Baffin
National Park

Total No. of Person days
(A) × (B) =
Up to 190,000 /year

Approx. 34
weeks/year

X

Kitikmeot

To
to

December

2039

Transboundary:

P.O. Box 1360 Cambridge Bay, NU, X0B 0C0 • PHONE: 867-983-4600 • TOLL FREE: 1-866-233-3033 • FAX: 867-983-2574
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6b. Describe the location of the proposed project activities in a regional context, noting the proximity to
the nearest communities and any protected areas.
Details provided in Project Proposal
The Back River Project is located in the Kitikmeot region of Nunavut, and includes the Goose
Property, the George Property, a Marine Laydown Area in southern Bathurst Inlet, and connecting
all-weather and/or winter roads. The closest communities to the Project are Kingaok, located
approximately 160km to the north of the Goose Property, and Omingmaktok, located
approximately 250km to the northeast of the Goose Property. The communities of Kugluktuk and
Cambridge Bay are the closest major regional settlements. Kugluktuk and Cambridge Bay are
likely sources of workers and contractors. Communities of the Eastern Kitikmeot region are also
likely sources of workers and contractors. These communities include Gjoa Haven, Kugaruuk and
Taloyoak. Yellowknife, NWT, is a transport hub and a source for workers, goods and services.
6c. Discuss the history of the site if it has been used for any project activities in the past.
Details provided in Project Proposal
Following the discovery of the Lupin gold deposit, exploration in the region resulted in the
discovery of gold at George Lake in 1985 and at Goose Lake in 1987. Exploration was focused at
George Lake until 1993 resulting in the discovery of a number of gold deposits. Exploration
shifted to Goose Lake, with the discovery of a number of additional gold occurrences. Various
operators held the properties over the years, including Homestake, Auraco, Kinross and Miramar
Mining. Dundee Precious Metals became a 100% owner/operator of the project in 2006. Sabina
acquired a 100% interest in the project in June, 2009.
6d. Indicate if there are any known archaeological/palaeontological historical sites in the area.
Details provided in Project Proposal

7. Land Status (check all that applies):
X
X

Crown
Inuit Owned Surface Lands

X

Commissioners’
Inuit Owned Sub-Surface Lands

8a. Co-ordinates:
Details provided in Project Proposal
Min Lat (degree/minute)
65°00’00”N
Max Lat (degree/minute)
66°00’00”N
NTS Map Sheet No:

Municipal

Min Long (degree/minute)
Max Long (degree/minute)

106°00’00”W
107°00’00”W

76G, 76J

(Please ensure that maps of the project are attached (1:50,000 if available, 1:250, 000 Mandatory) available from Natural
Resources Canada)

8b. If the project proposal includes a camp, please provide the coordinates of the camp location
The main base of current exploration activities is Goose Camp, located at 65°32’40” N, 106°25’32”
W, and George camp, located at 65°35’13” N, 107°27’ 35” W. These two locations are in the general
area of the proposed mine site operations.
Min Lat (degree/minute)
Min Long (degree/minute)
Max Lat (degree/minute)
Max Long (degree/minute)
If different from above for the camp:
NTS Map Sheet No:
Please ensure that maps of the project are attached (1:50,000 if available, 1:250, 000 Mandatory) available from Natural
Resources Canada

P.O. Box 1360 Cambridge Bay, NU, X0B 0C0 • PHONE: 867-983-4600 • TOLL FREE: 1-866-233-3033 • FAX: 867-983-2574
Page 4 of 6

Please note that additional location information may be required in a subsequent Project Specific
Information Requirement (PSIR) submission. This may take the form of a digital Geographic Information
Systems (GIS) file.

SECTION 4: NON-TECHNICAL PROJECT PROPOSAL DESCRIPTION
Please include a non-technical description of the project proposal, no more than 500 words, in English
and Inuktitut (+Inuinnaqtun, if in the Kitikmeot). The project description should outline the following:
• The project activities, their necessity and duration;
• Method of transportation;
• Any structures that will be erected (permanent/ temporary);
• Alternatives considered; and
• Long-term developments, the projected outcome of the development for the area and its timeline.
IMPORTANT: IF THE PROPOSED ACTIVITIES REQUIRE SUBMISSION OF A NIRB PART 2 PSIR FORM, PLEASE
COMPLETE SECTION 8 ONLY, OTHERWISE CONTINUE ON WITH SECTION 5.

SECTION 5: MATERIAL USE
1. List equipment to be used (including drills, pumps, aircraft, vehicles, etc.):
2a. Detail fuel and hazardous material use:
2b. Describe the proposed Spill Prevention Plan.
3a. Detail the anticipated daily water consumption rates
3b. Have you applied for a water License with the Nunavut Water Board?
YES

NO

If yes, what class of licence?
 Class A Water Licence
Class B Water Licence

SECTION 6: WASTE DISPOSAL AND TREATMENT METHODS
1. List the types of waste associated with the proposed project activities:
2. Describe the proposed Waste Management Plan.

SECTION 7: COMMUNITY INVOLVEMENT & REGIONAL BENEFITS
1. List the community representatives that have been contacted and provide the minutes of the
meetings if available:

SECTION 8: GENERAL QUESTIONS
1. Will you be disturbing any known archaeological sites?
 YES



NO

P.O. Box 1360 Cambridge Bay, NU, X0B 0C0 • PHONE: 867-983-4600 • TOLL FREE: 1-866-233-3033 • FAX: 867-983-2574
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SECTION 9: APPLICANT SIGNATURE
Please sign and date your application:

Director, Environment & Community Relations June 6, 2012
Signature

Title

Date
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THE BACK RIVER PROJECT
Project Description

Appendix B-2
Part 1 Form (Inuktitut)

ᐃᓚᖓᑦ 1 ᑕᑕᑎᕈᑦ
ᐱᓕᕆᐊᕐᒥ ᑐᒃᓯᕋᕐᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓄᑦ ᐊᑐᖅᑕᐅᔭᕆᐊᓕᑦ
ᐱᔪᒪᒍᕕᑦ ᓄᓇᕘᒥ ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᑲᑎᒪᔨᑦ ᑎᑎᖅᑲᖏᓐᓂᒃ, ᐱᓕᕆᐊᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ, ᐊᒻᒪ ᐱᓕᕆᐊᑦ
ᕿᒥᕐᕈᔭᐅᓂᖏᑦ ᐊᑏ ᓄᓇᕘᒥ ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᖃᑎᔭᔨᑦ ᖃᕆᑕᐅᔭᒃᑯᑦ ᐅᕗᖓ http://ftp.nirb.ca/-ᒧᑦ. ᓄᓇᕘᒥ
ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᑲᑎᒪᔨᑦ ᐃᑭᐊᖅᑭᕕᖓ (www.nirb.ca) ᒫᓐᓇ ᐋᖅᑭᒃᓱᖅᑕᐅᖕᒪᑦ. ᖃᐅᔨᒋᐊᕐᕕᒋᓗᒍ infor@nirb.ca
ᐊᐱᖅᑯᑎᖃᕐᓂᕐᕈᕕᑦ ᐅᕝᕙᓘᓐᓃᑦ ᑐᑭᓯᒃᑲᓐᓂᕈᒪᒍᕕᑦ.

ᐱᒻᒪᕆᐅᔪᖅ!
ᖃᐅᔨᒪᒋᑦ ᑕᑕᑎᖅᑕᐃᑦ ᐱᐊᓂᒃᑕᐅᔾᔮᙱᑦᑐᖅ ᑭᓯᐊᓂ ᐃᓚᖏᓐᓃᑦᑐᖅ 1-9-ᒧᑦ ᑕᑕᑎᖅᓯᒫᓂᒃᑯᑎᒃ ᑕᒪᕐᒥᑦᑎᐊᖅ,
ᑕᒪᕐᒥ ᖃᑉᓗᓈᑎᑐᑦ ᐃᓄᒃᑎᑐᓪᓗ (ᐊᒻᒪ ᐃᓄᐃᓐᓇᖅᑐᑎᑐᓐ, ᐱᑕᖃᕆᐊᖃᕈᓂ).

ᐃᓚᖓᑦ 1: ᑐᒃᓯᕋᖅᑐᖅ
ᑐᒃᓯᕋᖅᑐᖅ ᓇᓗᓇᐃᔭᐅᑎᖏᑦ
1.

2.

ᐱᓕᕆᐊᑉ
ᑕᐃᒎᓯᖓ

ᐅᒃᑯᓯᒃᓴᓕᒃ/ᓴᓐᓂᖓᔪᖅ ᐱᓕᕆᐊᖅ

ᑐᒃᓯᕋᖅᑐᖅ ᐊᑎᖓ ᑐᕌᕈᑎᖓ:
Sabina Gold & Silver Corp.
st

202-930 West 1 Street
North Vancouver, BC V7P 3N4

3.

604-998-4175

ᐅᖃᓘᑦ:
ᓱᑲᔪᖅ:
ᖃᕆᑕᐅ
ᔭᖅ:

ᖃᐅᔨᒋᐊᕐᕕᓪᓚᑦᑖᖓᑦ ᐊᑎᓗᒃᑖᖏᑦ ᑐᕌᕈᑎᖓᑦ:
Matthew Pickard

ᐅᖃᓘᑦ:
ᓱᑲᔪᖅ:
ᖃᕆᑕᐅ
ᔭᖅ:

st

202-930 West 1 Street
North Vancouver, BC V7B 3N4

604-998-1051

604-998-4175
604-998-1051
mpickard@sabinagoldsilver.com

ᐃᓚᖓᑦ 2: ᐊᖏᖅᑕᐅᔭᕆᐊᖃᕐᓂᖅ
1. ᓇᓗᓇᐃᕐᓗᒋᑦ ᑕᒪᕐᒥ ᐊᖏᕆᐊᖃᖅᓯᒪᔪᑦ ᐊᒃᑐᐊᓂᖃᖅᑐᑦ ᐱᓕᕆᐊᕐᒧᑦ ᑐᒃᓯᕋᕐᑕᐅᔪᒧᑦ:
X
X
X
X
X
X
X

ᐊᕕᒃᑐᖅᓯᒪᔪᒥ ᐃᓄᐃᑦ ᑲᑐᔾᔨᖃᑎᒌᖏᑦ (RIA)
ᓄᓇᕗᑦ ᐃᒪᕐᒧᑦ ᑲᑎᒪᔨᑦ (NWB)
ᓄᓇᕗᑦ ᐸᕐᓇᐃᔨᑦ ᑲᑎᒪᔨᖏᑦ
ᐅᑭᐅᖅᑕᖅᑐᓕᕆᔨᑦ ᑲᓇᑕᒥ (INAC)
ᐱᓕᕆᕝᕕᖓᑦ ᐃᖃᓗᓕᕆᔨᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᑦ(DFO)
1ᓄᓇᓕᖕᒥ ᒐᕙᒪᓕᕆᔨᑦ ᐱᔨᑦᑎᖅᑎᓪᓗ (CG&S)
ᓄᓇᕗᒥ ᖃᐅᔨᓴᖅᑐᓕᕆᔨᑦ (NRI)

ᐃᓕᖅᑯᓯᓕᕆᔨᑦᑯᑦ (CLEY)

X
X

X
X

ᑲᓇᑕᒥᐅᓂ ᐊᑦᑕᓇᖅᑐᒦᑎᑦᑎᑦᑕᐃᓕᔨᑦ (CLS)
ᐊᕙᑎᓕᕆᔨᑦ ᑲᓇᑕ (EC)
ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᑦ (GN)
ᐅᓇᑕᖅᑐᒃᓴᓕᕆᔨᑦ ᑲᓇᑕᒥ (DND)
ᕼᐋᒻᓚᒃᑯᑦ
ᒥᕐᖑᐃᕐᓯᕝᕕᓕᕆᔨᒃᑯᑦ ᑲᓇᑕᒥ (PC)
ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᔨᑦ ᐱᔨᑦᑎᖅᑎᑦ (CWS)
ᐊᓯᖏᑦ (ᓇᓗᓇᐃᑦᑎᐊᕐᓗᒋᑦ):
ᑕᑯᓗᒍ ᓇᓗᓇᐃᔭᕐᓂᖏᑦ ᐃᓚᖓᓂ 11-ᒥ
ᐱᓕᕆᐊᕐᒨᖓᔪᓄᑦ
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2.

ᑎᑎᕋᕐᓗᒋᑦ ᐊᑐᖅᑐᑦ ᐱᔪᓐᓇᐅᑎᑦ, ᓚᐃᓴᓐᓯᑦ, ᐅᕝᕙᓘᓐᓃᑦ ᐊᓯᖏᑦ ᐊᖏᖅᑕᐅᓂᖃᖅᑐᑦ ᑐᕌᖓᔪᑦ
ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒧᑦ,
ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒧᑦ, ᐊᒻᒪ ᐃᓱᓕᕝᕕᖏᑦᑕ ᐅᑉᓗᖏ(
ᐅᑉᓗᖏ(ᑦ):
KTL304C017-ᐋᖅᑭᒋᐊᖅᑕᐅᓯᒪᔪᖅ (31/12/2012) 2BEGOO1015 (3/31/2015)
KTL304C018--ᐋᖅᑭᒋᐊᖅᑕᐅᓯᒪᔪᖅ (31/12/2012) 2BEGEO0210 (12/31/2015)
KTL204C012--ᐋᖅᑭᒋᐊᖅᑕᐅᓯᒪᔪᖅ (31/12/2012) N2010C0016 (9/22/2012)
KTL204C020--ᐋᖅᑭᒋᐊᖅᑕᐅᓯᒪᔪᖅ (31/12/2012)
KTL304F049--ᐋᖅᑭᒋᐊᖅᑕᐅᓯᒪᔪᖅ (31/03/2013)

3.

ᑎᑎᕋᕐᓗᒋᑦ ᓂᕆᐅᒃᑕᑎᑦ ᐱᔪᓐᓇᐅᑎᑦ, ᓇᐃᓴᓐᓯᑦ, ᐅᕝᕙᓘᓐᓃᑦ ᐊᖏᖅᑕᐅᓂᖃᖅᑐᑦ ᑐᕌᖓᔪᑦ
ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒧᑦ:
ᕿᑎᕐᒥᐅᑦ ᐃᓄᐃᑦ ᑲᑐᔾᔨᖃᑎᒌᖏᑦ ᓄᓇᒥ ᐊᑐᕐᓂᕐᒧᑦ ᑐᒃᓯᕋᐅᑦ ᐱᓕᕆᐊᕐᒧᑦ
ᐅᑭᐅᖅᑕᖅᑐᓕ2
ᐅᑭᐅᖅᑕᖅᑐᓕ2ᕆᔨᑦ ᑲᓇᑕᒥ ᓄᓇᒥ ᐊᑐᕐᓂᕐᒧᑦ ᑐᒃᓯᕋᐅᑦ ᐱᓕᕆᐊᕐᒧᑦ
ᓄᓇᕗᑦ ᐃᒪᕐᒧᑦ ᓚᐃᓴᓐᓯᑖᕋᓱᐊᕐᓂᖅ ᐱᓕᕆᐊᕐᒧᑦ ᑐᒃᓯᕋᐅᑦ

4. ᑖᓐᓇ ᐱᓕᕆᐊᖅ ᐅᕝᕙᓘᓐᓃᑦ ᓇᓕᒥᐊᖓᑦ ᐃᓗᓕᖓᓂᒃ ᐱᓕᕆᐊᑉ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᕙ ᐅᕝᕙᓘᓐᓃᑦ
ᕿᒥᕐᕈᔭᐅᓯᒪᕙ ᓄᓇᕘᒥ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ?
X

ᐄ

ᐋᒃᑲ

ᐄᖑᓐᓂᕈᓂ, ᓇᓗᓇᐃᕐᓗᒍ ᑭᖑᓪᓕᐅᓚᐅᖅᑐᖅ ᐱᓕᕆᐊᑉ ᑕᐃᒎᓯᖓᑦ ᐊᒻᒪ ᓄᓇᕘᒥᐊᕙᑎᓕᕆᓂᕐᒧᑦ
ᑲᑎᒪᔨᖏᑦ ᑎᑎᖅᑲᐅᑉ ᓈᓴᐅᑎᖓ.
06EN033, 08EA084 (ᕿᓂᕐᓂᕐᒧᑦ ᖃᓄᐃᓕᐅᕈᑕᐅᓯᒪᔪᑦ ᐊᒻᒪ ᐊᒃᑐᐊᓂᓖᑦ ᐃᑲᔪᕈᑕᐅᔾᔪᑎᑦ ᐊᒻᒪ ᑕᖕᒫᕐᕕᒃ)

ᐃᓚᖓᑦ 3: ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒧᑦ ᓇᓗᓇᐃᔭᐅᑦ
(1,2)

1. ᓇᓗᓇᐃᕐᓗᒍ ᖃᓄᐃᑐ
ᖃᓄᐃᑐᓂᖏᑦ ᐱᓕᕆᐊᖅᒨᖓᔪᑦ
ᐱᓕᕆᐊᖅᒨᖓᔪᑦ (ᓇᓗᓇᐃᒃᑯᑦᑎᕐᓗᒋᑦ ᐊᑐᖅᑕᑎᑦ)
(ᑕᑯᓗᒍ
ᑕᑯᓗᒍ ᐃᓚᓕᐅᔾᔭᐅᓯᒪᔪᖅ A ᐱᓕᕆᐊᕐᒧᑦ ᖃᓄᐃᑦᑐᑦ ᑐᑭᓯᒋᐊᕈᑎᖏᑦ)
1

ᐅᑭᐅᓗᒃᑖᖅ ᐊᑉᖁᑦ

2

ᐅᑭᐅᒃᑯᑦ ᐊᑉᖁᑦ

3

ᐅᔭᕋᖕᓂᐊᒐᒃᓴᖅᓯᐅᕐᓂᖅ

4

ᐅᔭᕋᖕᓂᐊᒐᒃᓴᖅᓯᐅᒻᒪᕆᖕᓂᖅ

X
X

X
X

9

ᐃᓂᒥᒃ ᓴᓗᒻᒪᖅᓴᐃᓂᖅ/ᐋᖅᑭᒃᓱᐃᓂᖅ

10

ᐅᖅᓱᐊᓗᒃ ᐊᒻᒪ ᐅᖅᓱᓂᒃ
ᕿᓂᕐᓂᖅ/ᖃᓄᐃᓕᐅᕐᓃᑦ

11

ᑕᕆᐅᕐᒥᐅᑕᓂᒃ ᖃᓄᐃᓕᐅᕐᓃᑦ

12

ᖃᐅᔨᓴᕐᓂᖅ/ᐅᑭᐅᖅᑕᖅᑐᒥ
ᓄᓇᓕᒡᔪᐊᓕᑦ ᐊᕐᕌᒍᖓᓂᒃ

ᖃᐅᔨᓴᕐᓂᖅ*
5
ᑲ6
7

ᐅᔭᕋᖕᓂᐊᖅᐸᓪᓕᐊᓂᖅ/ᐊᖏᔪᓂᒃ
ᖃᐅᔨᓴᕈᑎᖃᕐᓂᖅ

X

ᓴᒡᒐᖅᑕᐅᓃᑦ ᓴᒡᒐᖅᑕᐅᔪᑦ

X

ᑕᕆᐅᕐᒥ ᒪᑭᑎᑕᐅᓯᒪᔪᑦ (ᑐᓚᒡᕕᒃ,
ᐊᖏᓂᖅᓴᑦ ᑐᓚᒡᕖᑦ, ᑐᓚᒃᑕᕐᕕᒃ)
Offshore Infrastructure (port, break water,

X

:

X

*

13

ᐊᖑᓇᓱᒃᑕᐅᓃᑦ

14

ᐳᓚᕋᖅᑐᓕᕆᓃᑦ

15

ᐊᓯᖏᑦ

(2)

X

*
*

:

dock)
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8

ᓄᓇ ᖃᐅᔨᓴᖅᑕᐅᓂᖅ

ᐊᑏ ᐅᔾᔨᕈᓱᒋᑦ:
1.

ᑕᒪᒃᑭᖅ ᐱᓕᕆᐊᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᖁᓕᑦᑎᐊᕐᒥ, ᑭᓯᐊᓂ ᑕᐃᒃᑯᐊ ᓇᓗᓇᐃᔭᐅᑎᓖᑦ ᐃᒪᓐᓇᐃᑦᑐᒥᒃ (*),
ᐱᑕᖃᕆᐊᖃᕐᓂᐊᕐᒥᔪᑦ
ᐃᓚᖓᑦ
2ᐱᓕᕆᐊᕐᒧᑦ
ᓇᓗᓇᐃᓪᓚᑦᑖᕐᓂᓕᖕᓂᒃ
ᑐᑭᓯᒋᐊᕈᑎᓂᒃ
2-ᒥᒃ
ᐱᑕᖃᕆᐊᖃᓪᓚᑦᑖᖅᑐᓂᒃ
(PSIR)
ᑕᑕᑎᕈᒻᒥᒃ.
ᓄᓇᕘᒥ
ᐊᕙᑎᓕᕆᓂᕐᒧᑦ
ᑲᑎᒪᔨᑦ
ᑐᒃᓯᕋᕈᑎᖓᑦ
ᑕᑕᑎᖅᓯᒫᓂᖕᓂᕋᖅᑕᐅᓂᐊᙱᑦᑐᖅ ᐃᓚᖓᑦ 2 ᐱᑕᖃᙱᒃᑯᓂ.

2.

ᖃᐅᔨᒪᑎᑕᐅᕗᑎᑦ ᑕᒪᓐᓇ ᑕᑕᑎᐊᓂᖕᓂᐊᕐᓗᒍ ᓄᓇᕘᒥ ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ, ᓄᓇᕘᒥ ᐊᕙᑎᓕᕆᓂᕐᒧᑦ
ᑲᑎᒪᔨᑦ ᑐᒃᓯᕋᑐᐃᓐᓇᕆᐊᖃᖅᐳᑦ ᐃᓚᒋᐊᕈᑎᒥᒃ ᑐᑭᓯᒋᐊᕈᑎᒥᒃ ᖃᖓᒥᐊᖅ ᐱᒋᐊᖅᑕᐅᓯᒪᓂᖃᖅᑎᓪᓗᒍ.

3. ᐅᓇ “ᐊᓯᖏᑦ” ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓐᓂᕈᓂ, ᖃᐅᔨᒋᐊᕐᕕᒋᓗᒍ ᓄᓇᕘᒥ ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᑲᑎᒪᔨᖏᑦ ᖃᓄᐃᓕᐅᕆᐊᒃᓴᖅ
ᐃᓚᖓᑦ 2 ᐱᓕᕆᐊᕐᒧᑦ ᓇᓗᓇᐃᓪᓚᑦᑖᕐᓂᓕᖕᓂᒃ ᑐᑭᓯᒋᐊᕈᑎᓂᒃ ᐱᑕᖃᕆᐊᖃᓪᓚᑦᑖᖅᑐᓂᒃ ᑕᑕᑎᕈᒻᒥᒃ.
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2. ᐱᓕᕆᐊᕐᒥᒃ ᓂᕈᐊᖅᓯᒪᓐᓂᕈᕕᒃ 3, 4, ᐅᕝᕙᓘᓐᓃᑦ 5 ᖁᓛᓂ, ᓇᓗᓇᐃᕕᒋᓗᒍ ᖃᓄᐃᑦᑐᒥᒃ
ᖃᓄᐃᑦᑐᒥᒃ
ᐅᔭᕋᖕᓂᐊᖅᑐᓕᕆᓂᐊᕐᒪᖔᖅᐱᑦ. ᐃᓚᓯᓗᑎᒃ ᓇᐃᑦᑐᒥᒃ ᓇᓗᓇᐃᔭᐅᑎᒥᒃ.
X

ᐊᑭᑭᑦᑐᒃᓴᔭᑦ ᓴᕕᒃᓴᑦ (ᔨᖕᒃ, ᑲᓐᓄᔭᖅ, ᒎᓗ, ᓴᕕᒃᓴᖅ, ᑕᐃᒪᐃᑦᑐᕈᔪᑦ)
(Au)_______________________________________________
ᐅᔭᖅᑲᑦ ᓯᑎᓂᖅᐹᑦ
ᓄᖑᓱᐃᑦᓱᖅ
ᐊᓯᖏᑦ: ___________________________________________________________________________________________

3a. ᐱᓕᕆᐊᖅ 12, 13 ᐅᕝᕙᓘᓐᓃᑦ
ᐅᕝᕙᓘᓐᓃᑦ 1414-ᖑᒍᓂ ᖁᓛᓂ, ᑕᑕᑎᕐᓗᒍ ᐅᓇᓃᑦᑐᖅ
ᐅᓇᓃᑦᑐᖅ ᐊᐱᖅᑯᑎᖏᓪᓗ.
ᐊᐱᖅᑯᑎᖏᓪᓗ.
ᐃᖏᕐᕋᔾᔪᑎ

ᖃᓄᐃᑦᑐᖅ

ᐊᑐᕈᑎᖓᑦ

ᓲᕐᓗ ᖁᓕᒥᒎᓕᒃ

1

ᐃᓂᒥᒃ ᐃᓂᒧᑦ ᐊᐃᒃᓯᖃᑦᑕᕐᓂᕐᒧᑦ ᐊᒻᒪ
ᐊᒡᔭᖅᓯᖃᑦᑕᕐᓂᕐᒧᑦ

ᐊᑐᕐᓂᖓᑕ
ᐊᑯᓂᐅᑎᒋᓂᖓ
ᐅᑉᓗᓂᒃ 6

ᓇᓗᓇᐃᔭᖅᓯᒪᓂᖏᑦ
ᐱᓕᕆᐊᕐᒨᖓᔪᓅᖓᔪᑦ

3b. ᓇᓗᓇᐃᔭᕐᓗᒋᑦ ᑐᓚᒡᕕᑦ, ᑐᓚᒃᑕᕐᕖᑦ, ᒥᕝᕖᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐊᒃᑐᐊᓂᖃᖅᑐᑦ ᒪᑭᑎᑕᐅᓯᒪᓂᑯᑦ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᑦ
ᐱᓕᕆᐊᕐᒧᑦ. ᖃᐅᔨᒪᒋᑦ:
ᖃᐅᔨᒪᒋᑦ ᒪᑭᑎᑦᑎᓂᖅ ᓄᑖᕐᒥᒃ ᐊᑐᕆᐊᖃᕐᓂᐊᖅᑐᑎᑦ ᑕᑕᑎᕈᒻᒥᒃ ᐃᓚᖓ 2-ᒥᒃ.
ᓇᓗᓇᐃᔭᖅᓯᒪᓂᖏᑦ ᐱᓕᕆᐊᕐᒨᖓᔪᒧᑦ

3c. ᑕᖕᒫᕐᕕᖃᓚᐅᑲᖕᓂᐊᕐᕈᓂ, ᓇᓗᓇᐃᔭᐃᒋᑦ ᖃᓄᐃᓂᖓᒥᐊᕐᒪᖔᑦ, ᓇᓗᓇᐃᔭᐃᑦᑎᐊᖅᓯᒪᓗᑎᒃ
ᒪᑭᑎᓐᓂᐊᖅᑕᐃᑦ ᐊᒻᒪ ᓇᓗᓇᐃᕐᓗᑎᑦ ᖃᓄᐃᑦᑐᒥᒃ ᐆᒻᒪᖅᑯᓯᕐᒥᒃ ᐊᑐᕐᓂᐊᕐᒪᖔᖅᐱᑦ ᑕᖕᒫᕐᕕᒋᓂᐊᖅᑕᕐᓂᒃ
ᐱᑕᖃᕐᓂᐊᕈᓂ.
ᓇᓗᓇᐃᔭᖅᓯᒪᓂᖏᑦ ᐱᓕᕆᐊᕐᒨᖓᔪᒧᑦ

4. ᐃᖅᑲᓇᐃᔭᖅᑎᑦ
ᓇᓗᓇᐃᔭᖅᓯᒪᓂᖏᑦ ᐱᓕᕆᐊᕐᒨᖓᔪᒧᑦ
500
ᖃᑉᓯᐅᓂᖏᑦ
ᖃᑉᓯᐅᓂᖏᑦ
ᑎᑭᓪᓗᒍ
ᐃᖅᑲᓇᐃᔭᖅᑐᒃᓴᑦ
ᐅᑉᓗᑦ
800
ᐃᓂᒥᒃ = (A)
ᑕᐃᑲᓃᓐᓂᐊᕐᓂᖏᑦ
= (B)

ᐃᒻᒪᖄ 3434-ᓂᒃ
ᐱᓇᓱᐊᕈᓯᓂᒃ/ᐊᕐᕌᒍᒥ

ᖃᑉᓯᐅᓂᖏᑦ ᐃᓄᒃ
ᐃᖅᑲᓇᐃᔭᕐᓂᐊᖅᑐᖅ (A) ×
(B) =
ᑎᑭᐅᑎᓗᒍ 190,000 /
ᐊᕌᒍᒥ

5. ᐊᑯᓂᐅᑎᒋᓂᐊᕐᓂᖏᑦ ᐅᑉᓗᑦ ᐊᑐᕐᓗᒋᑦ ᐱᓕᕆᐊᒃᓴᒨᖓᔪᒧᑦ

ᐊᑯᓂᐅᑎᒋᓂᖓ
ᐊᐅᓚᑕᐅᓂᖓ:
ᑕᐃᑲᖓᑦ
ᐊᖏᖅᑕᐅᓂᐊᖅᑐᒃᓴᒧᑦ:
ᐅᕙᙵᑦ

ᐅᕗᖓ

ᔭᓄᐊᕆ

ᑎᓯᐱᕆ

2014

2039
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ᐅᕗᖓ

6a. ᐊᕕᒃᑐᖅᓯᒪᓂᖅ (ᓇᓗᓇᐃᕐᓗᒍ ᑕᐃᒃᑯᐊ ᐊᑐᓗᒃᑖᖅᑐᑦ):
X ᕿᑎᕐᒥᐅᑦ
ᑐᓂᕕᐊᓃᑦᑐᑦ
ᑭᕙᓪᓕᖅ
ᕿᑭᖅᑖᓗᒃ
ᓯᕿᓂᕐᒦᑦᑐᑦ
ᕿᑭᖅᑖᓗᒃ

ᑰᑦ
ᐊᕕᒃᑐᖅᓯᒪᓂᐅᑉ
ᐊᑯᓐᓂᐊᓃᑦᑐᑦ:

ᒥᕐᖑᐃᕐᓯᕝᕕᒃ

6b. ᓇᓗᓇᐃᔭᕐᓗᒍ ᐃᓂᐅᑉ ᐱᓕᕆᐊᖑᓂᐊᖅᑐᑉ ᐊᕕᒃᑐᖅᓯᒪᓂᐅᑉ ᐃᓗᓂᐊ, ᓇᓗᓇᐃᖅᓯᓗᑎᑦ ᓇᓃᓐᓂᖓᑦ
ᖃᓂᓐᓂᖅᐹᖑᔪᕐᓗ ᓄᓇᓕᒃ ᐊᒻᒪ ᓴᐳᒻᒥᔭᐅᓂᓕᒃ ᐃᓃᑦ. ᓇᓗᓇᐃᔭᑦᑎᐊᖅᓯᒪᓂᖏᑦ ᐱᓕᕆᐊᕐᒨᖓᔪᓄᑦ
ᐅᒃᑯᓯᒃᓴᓕᒃ/ᓴᓐᓂᖓᔪᖅ ᐱᓕᕆᐊᖅ ᐃᓂᖃᖅᐳᖅ ᕿᑎᕐᒥᐅᑦ ᐊᕕᒃᑐᖅᓯᒪᓂᕆᔭᖓᓂᒃᓄᓇᕗᑦ ᐃᓗᐊᓂ,
ᐃᓚᖃᖅᖢᓂ ᒎᔅ ᐱᖁᑎᖃᖅᑎᖏᑦ, ᔪᐊᔾ ᐱᖁᑎᖃᖅᑎᖏᑦ, ᑕᕆᐅᕐᒥ ᕿᖓᐅᑦ ᖃᓂᖓᓂᒃ, ᐊᒻᒪ ᐊᒃᑐᐊᔪᑦ
ᐊᕐᕌᒍᓗᒃᑖᖅ ᐊᑉᖁᑦ
ᐊᑉᖁᑦ ᐊᒻᒪ ᐅᑭᐅᒃᑯᑦ ᐊᑉᖁᑎᑦ. ᖃᓂᓐᓂᖅᐹᖅ ᓄᓇᓕᒃ ᐱᓕᕆᐊᕐᒧᑦ ᕿᖓᐅᖑᕗᖅ, ᐃᓂᓕᒃ ᐃᒻᒪᖄ
160160-ᑭᓛᒥᑕᓂᒃ ᒎᔅ ᐱᖁᑎᖃᕐᕕᖓᓂᒃ, ᐊᒻᒪ ᐅᒥᖕᒪᖅᑐᒥ,
ᐅᒥᖕᒪᖅᑐᒥ, ᐃᓂᓕᒃ ᐃᒻᒪᖄ 250250-ᑭᓛᒥᑕᓂᒃ ᓂᒋᖅᐸᓯᖓᓂᒃ ᒎᔅ
ᐱᖁᑎᖃᕐᕕᖓᓂᒃ. ᓄᓇᓖᑦ ᖁᕐᓗᖅᑐᒥ ᐊᒻᒪ ᐃᖃᓗᒃᑐᑎᐊᕐᒥ ᖃᓂᓐᓂᖅᐹᖑᕗᑦ ᐊᖏᔫᑉᓗᑎᒃ ᐊᕕᒃᑐᖅᓯᒪᓂᐅᔪᒥᒃ.
ᖁᕐᓗᖅᑐᖅ ᐃᖃᓗᒃᑐᑦᑎᐊᕐᓗ ᐃᖅᑲᓇᐃᔭᖅᑎᖏᑦ ᑕᐃᑲᙶᕐᓂᖅᐹᖑᓂᐊᖅᑐᒃᓴᐅᔪᑦ ᐊᒻᒪ ᑳᓐᑐᓛᖏᓪᓗ.
ᑳᓐᑐᓛᖏᓪᓗ. ᓄᓇᓖᑦ
ᑲᓇᖕᓇᖓᓂ ᕿᑎᕐᒥᐅᑦ ᐊᕕᒃᑐᖅᓯᒪᓂᕆᔭᖓᓂᒃ ᐃᒻᒪᖄ ᐃᖅᑲᓇᐃᔭᖅᑎᒃᓴᖅᑖᕐᕕᐅᕙᖕᓂᐊᕐᒥᔪᑦ ᐊᒻᒪ ᑳᓐᑐᓛᓂᒃ.
ᐅᑯᐊᖑᕗᑦ ᓄᓇᓖᑦ ᐅᖅᓱᖅᑐᖅ, ᑰᒑᕐᔪᒃ ᐊᒻᒪ ᑕᓗᕐᔪᐊᖅ. ᔭᓗᓇᐃ, ᓄᓇᑦᓯᐊᕐᒥ ᐊᖅᑯᓵᕐᕕᐅᕙᒃᓗᓂ,
ᐃᖅᑲᓇᐃᔭᖅᑎᑖᕐᕕᐅᕙᒡᓗᓂᓗ ᐊᒻᒪ ᐱᔨᑦᑎᕈᑎᓂᒃ.
6c. ᐅᖃᐅᓯᕆᓗᒋᑦ ᐅᓂᒃᑳᕕᓃᑦ ᐃᓂᐅᑉ ᖃᖓᓂᑕᕐᓂ ᐊᑐᖅᑕᐅᓐᓂᑰᓐᓂᕈᑎᒃ ᐱᓕᕆᐊᑦ ᖃᓄᐃᓕᐅᖅᑕᐅᓂᑯᓂᒃ
ᑭᖑᓂᕐᒥ. ᓇᓗᓇᐃᔭᑦᑎᐊᖅᓯᒪᔪᑦ ᐱᓕᕆᐊᖑᓂᐊᖅᑐᒃᓴᒧᑦ
ᓇᓂᔭᐅᓯᒪᓂᑯᑦ ᓘᐱᓐ ᒎᓗᑦ ᐅᔭᕋᖕᓂᐊᒐᒃᓴᓂᒃ, ᕿᓂᕐᓂᖅ ᐊᕕᒃᑐᖅᓯᒪᓂᐅᑉ ᐃᓗᐊᓂ ᓇᓂᓯᓂᖃᓚᐅᖅᐳᖅ ᒎᓗᒥᒃ
ᔪᐊᔾ ᑕᓯᐊᓂᒃ 19851985-ᖑᑎᓪᓗᒍ ᐊᒻᒪ ᒎᔅ ᑕᓯᖓᓂ 19871987-ᖑᑎᓪᓗᒍ. ᕿᓂᕐᓂᖅ ᑐᕌᖓᓗᐊᓚᐅᖅᐳᖅ ᔪᐊᔾ
ᑕᓯᖓᓂᒃ ᑎᑭᐅᑎᑉᓗᒍ 19931993-ᒧᑦ ᓇᓂᓯᓂᖃᖅᖢᓂ ᐅᔭᕋᖕᓂᐊᒐᒃᓴᓂᒃ ᒎᓗᓂᒃ. ᕿᓂᕐᓂᖅ ᓅᓚᐅᖅᐳᖅ ᒎᔅ
ᑕᓯᖓᓄᑦ, ᑕᐃᒫᒃᑕᐅᖅ ᓇᓂᓯᕝᕕᐅᒋᑉᓗᓂ ᒎᓗᓂᒃ
ᒎᓗᓂᒃ ᐅᔭᕋᖕᓂᐊ5
ᐅᔭᕋᖕᓂᐊ5ᒐᒃᓴᓂᒃ. ᐊᒥᓱᓂᒃ ᐊᐅᓚᑦᑎᔨᖃᓚᐅᖅᐳᖅ
ᓇᖕᒥᓂᖃᖅᑎᓂᒃ ᐅᑭᐅᑦ ᐊᒥᓱᓂᒃ, ᐃᓚᒋᑉᓗᒋᑦ ᕼᐆᒻᓯᑏᒃ, ᐊᐅᕋᑰ, ᑭᓐᕉᔅ ᐊᒻᒪ ᒥᐅᕆᒫᐅᕐ ᐅᔭᕋᖕᓂᐊᖅᑎᒃᑯᑦ. ᑕᓐᑏ
ᓴᕕᑦᑎᐊᕙᓕᕆᔨᒃᑯᑦ 100100-ᐳᓴᓐᑎᓂᒃ ᓇᖕᒥᓂᖃᖅᑎᐅᓕᓚᐅᖅᐳᑦ ᐱᓕᕆᐊᕐᒥ 20062006-ᖑᓕᖅᑎᓪᓗᒍ. ᓴᐲᓇ
ᓂᐅᕕᖅᖢᓂᔾᔪᒃ 100100-ᐳᓴᓐᑎᓂᒃ ᐅᑎᕐᕕᐅᔾᔪᑎᖃᖅᖢᑎᒃ ᐱᓕᕆᐊᕐᒥᒃ ᔫᓂ, 20092009-ᖑᑎᓪᓗᒍ.
6d. ᓇᓗᓇᐃᕆᑦ ᐃᑦᑕᕐᓂᑕᓕᕆᓂᖃᓚᐅᕐᓯᒪᖕᒪᖔᑦ ᑕᒫᓂ ᐃᓂᒥᒃ.
ᓇᓗᓇᐃᔭᐃᓯᒪᓂᖅ ᐊᑐᐃᓐᓇᐅ ᕗᖅ ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒨᖓᔪᒥᒃ

7. ᓄᓇᐅᑉ ᖃᓄᐃᓕᖓᓂᖓ (ᓇᓗᓇᐃᕐᓗᒋᑦ ᐊᑐᕐᓂᖃᖅᑐᓗᒃᑖᑦ): Land Status (check all that applies):
X
X

ᑯᐃᑉ ᓄᓇᖓ
ᐃᓄᖕᓄᑦ ᓇᖕᒥᓂᕆᔭᐅᓂᖓ
ᖄᖓᑦ ᓄᓇᐅᑉ

X

ᑲᒥᓯᓚᐅᑉ
ᐃᓄᖕᓄᑦ ᓇᖕᒥᓂᕆᔭᐅᓂᖓ
ᓄᓇᐅᑉ ᐃᓗᐊᓂ

ᓄᓇᓕᐅᑉ

8a. ᓇᓃᓐᓂᖏᑦ:
ᓇᓃᓐᓂᖏᑦ
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ᓇᓗᓇᐃᔭᖅᓯᒪᓂᕆᔭᖏᑦ ᐱᓕᕆᐊᖅᑖᕆᔭᐅᔪᒪᔫᑉ
Min Lat (degree/minute)
65°00’00”N
Max Lat (degree/minute)
66°00’00”N

ᓄᓇᙳᐊᕐᒥ
ᓈᓴᐅᑎᖓ:

Min Long (degree/minute)
Max Long (degree/minute)

106°00’00”W
107°00’00”W

76G, 76J

(ᓄᓇᙳᐊᖅ ᐊᑦᑕᑕᕐᓂᐊᖅᐸᐃᑦ ᐱᓕᕆᐊᖑᓂᐊᖅᑐᒥ (1:50,000-ᒥᐱᑕᖃᕐᓂᕈᓂ
ᐱᑕᖃᕐᓂᕈᓂ, 1:250,000 ᐱᑕᖃᕆᐊᖃᓪᓚᑦᑖᖅᑐᖅ)
ᐱᑕᖃᕐᓂᕈᓂ
ᐱᑕᖃᕆᐊᖃᓪᓚᑦᑖᖅᑐᖅ ᐊᑐᐃᓐᓇᐃᑦ
ᓄᓇᒥᙶᖅᑐᓕᕆᔨᓂ ᑲᓇᑕᒥ)

8b. ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᖅ ᐃᓚᖃᕈᓂ ᑕᖕᒫᕐᕕᖕᒥ,
ᑕᖕᒫᕐᕕᖕᒥ ᐊᑐᐃᓐᓇᐅᑎᑦᑎᒋᑦ ᓇᓃᓐᓂᕆᔭᖏᓐᓂᒃ
ᐃᓂᓪᓚᑦᑖᖓ ᕿᓂᕐᓂᐅᑉ ᖃᓄᐃᓕᐅᕐᓂᖏᑦ ᒎᔅ ᑕᓯᐊᓂᒃ, ᐃᓂᓕᒃ ᐅᕙᓂ 65°32’40” N, 106°25’32” W, ᐊᒻᒪ
ᔪᐊᔾ ᑕᖕᒫᕐᕕᖓᑦ, ᐃᓂᓕᒃ ᐅᕙᓂ 65°35’13” N, 107°27’35” W. ᑖᒃᑯᐊᒃ ᒪᕐᕉᒃ ᐃᓂᖃᖅᑐᑦ ᐅᕙᓂᐸᓗᒃ
ᐅᔭᕋ`ᖕᓂᐊᕐᕕᐅᔪᒪᔪᒥᒃ.
Min Lat (degree/minute)
Min Long (degree/minute)
Max Lat (degree/minute)
Max Long (degree/minute)
ᐊᓯᐊᓃᒃᑯᓂ ᖁᓛᓂ ᐊᓯᐊᖑᒍᓂ:

ᓄᓇᙳᐊᑉ ᓈᓴᐅᑎᖓ:
ᐊᑏ ᓄᓇᙳᐊᑦ ᐊᑦᑕᑕᖅᓯᒪᑦᑎᐊᕐᓂᐊᖅᐸᑎᑦ (1:50,000-ᒥ ᐱᑕᖃᕈᓂ,
ᐱᑕᖃᕈᓂ 1:250,000 ᐱᑕᖃᕆᐊᖃᒻᒪᕆᒃᑐᖅ)
ᐱᑕᖃᕆᐊᖃᒻᒪᕆᒃᑐᖅ ᐊᑐᐃᓐᓇᐃᑦ ᓄᓇᒥᙶᖅᑐᓕᕆᔨᓂᑦ
ᑲᓇᑕᒥ)

ᖃᐅᔨᒪᒋᑦ ᐱᑕᖃᒃᑲᓂᕆᐊᖃᑐᐃᓐᓇᕆᐊᖃᕐᒪᑦ ᐃᓂᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᒥᒃ ᐃᓚᒃᑲᓐᓂᓄ ᐱᓕᕆᐊᑉ
ᑐᑭᓯᒋᐊᒃᑲᓐᓂᕈᑎᖏᓐᓂᒃ (PSIR) ᑐᓂᓯᓂᐊᕐᓗᓂ. ᐃᒪᐃᓕᖓᑐᐃᓐᓇᕆᐊᖃᖅᑐᒥᒃ ᓇᓃᔾᔪᑎᐅᔪᑎᒍᑦ ᖃᕆᑕᐅᑕᒃᑯᑦ
(GIS).

ᐃᓚᖓᑦ 4: ᑐᑭᓯᒋᐊᕈᑎᑐᐃᓐᓇᖅ ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒧᑦ ᓇᓗᓇᐃᔭᐅᑦ
ᐃᓚᓕᐅᑎᓗᒍ ᑐᑭᓯᒋᐊᕈᑎᑐᐃᓐᓇᖅ ᓇᓗᓇᐃᔭᐅᑎ ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒧᑦ, 500-ᓂ ᐅᖃᐅᓯᓂᒃ ᑐᖔᓂ
ᐊᑐᕐᓗᑎᑦ, ᖃᑉᓗᓈᑎᑐᑦ ᐊᒻᒪ ᐃᓄᒃᑎᑐᑦ (ᐃᓄᐃᓐᓇᖅᑐᑎᑐᑦ, ᕿᑎᕐᒥᐅᒦᒃᑯᕕᑦ). ᐱᓕᕆᐊᑉ ᓇᓗᓇᐃᔭᐅᑎᖓ
ᐅᖃᖅᓯᒪᔭᕆᐊᖃᖅᐳᖅ ᐃᒫᒃ:
• ᐱᓕᕆᐊᖅ ᖃᓄᐃᓕᐅᕈᑎᖏᑦ, ᐊᑐᕈᑎᖏᑦ ᐊᒻᒪ ᐊᑯᓂᐅᑎᒋᓂᖏᑦ;
• ᖃᓄᐃᑐᓂᒃ ᐃᖏᕐᕋᔾᔪᑎᖃᕐᒪᖔᑦ;
• ᒪᑭᑎᑕᐅᔪᒃᓴᑦ ᐃᒡᓗᑦ (ᒪᑭᒪᔪᒃᓴᐃᓐᓇᖅ/ᒪᑭᒪᓚᐅᐱᓪᓚᖕᓂᐊᖅᑐᖅ);
• ᐊᓯᐊᒍᓪᓘᓐᓃᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑕᐅᔪᑦ; ᐊᒻᒪ
• ᐊᑯᓂᐅᔪᖅ ᐱᕙᓪᓕᐊᑎᑕᐅᓂᐊᖅᓱᑐᑦ, ᖃᓄᐃᓐᓂᐊᕋᓱᒋᔭᐅᓂᖏᑦ ᐱᕙᓪᓕᐊᔪᑦ ᐃᓂᒧᑦ ᐊᒻᒪ ᖃᓄᖅ
ᐊᑯᓂᐅᑎᒋᔪᖅ ᑕᐃᒪᐃᓐᓂᐊᕐᒪᖔᑦ.
ᐱᒻᒪᕆᐅᓂᓕᒃ: ᖃᓄᐃᓕᐅᕈᑕᐅᔪᒃᓴᑦ ᐱᑕᖃᕆᐊᖃᕈᑎᑦ ᑐᓂᓯᒋᐊᖃᕐᓂᕐᒥᒃ ᓄᓇᕘᒥ ᐊᕙᑎᓕᕆᓂᕐᒥ ᑲᑎᒪᔨᑦ
ᐃᓚᖓᑦ 2-ᒥ ᑕᑕᑎᕈᒻᒥᒃ, ᐊᑏ ᑕᑕᑎᑦᑎᐊᕐᓗᒍ ᐃᓚᖓᓃᑦᑐᖅ 8-ᑐᐊᑦᑎᐊᕐᒥᒃ, ᐊᓯᐊᒍᑦ ᑲᔪᓯᑐᐃᓐᓇᕐᓗᑎᒃ ᐃᓚᖓᑦ 5.

ᐃᓚᖓᑦ 5: ᓱᓇᑦ ᐊᑐᖅᑕᐅᓂᖏᑦ
1. ᓇᓗᓇᐃᕐᓗᒋᑦ ᐱᖁᑎᑦ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᑦ (ᐃᓚᒋᓗᒋᑦ ᐃᑰᑕᑦ, ᐳᑉᓚᒃᑕᐅᑎᑦ, ᑎᖕᒥᓲᑦ, ᓄᓇᒃᑰᕈᑎᑦ, ᑕᐃᒪᐃᑦᑐᕈᔪᐃᑦ):
2a. ᓇᓗᓇᐃᑦᑎᐊᕐᓗᒋᑦ ᐅᖅᓱᐊᓗᑦ ᐅᓗᕆᐊᓇᖅᑐᖃᖅᑐᓪᓗ ᐊᑐᖅᑕᐅᔪᒃᓴᓂᒃ:
2b. ᓇᓗᓇᐃᕐᓗᒋᑦ ᐊᑐᖅᑕᐅᔪᒃᓴᖅ ᑯᕕᑦᑕᐃᓕᒪᑎᑦᑎᓂᕐᒧᑦ ᐸᕐᓇᐅᒻᒥᒃ.
3a. ᓇᓗᓇᐃᔭᐃᑦᑎᐊᕐᓗᑎᑦ ᖃᓄᑎᒋ ᐃᒪᕐᒥ ᐊᑐᕐᓂᐊᕐᒪᖔᖅᐱᑦ ᖃᐅᑕᒫᑦ
3b. ᐱᓇᓱᐊᕐᓂᑰᕕᑦ ᐃᒪᕐᒧᑦ ᓚᐃᓴᓐᓯᒥᒃ ᓄᓇᕗᑦ ᐃᒪᕐᒧᑦ ᑲᑎᒪᔨᖏᓐᓂᒃ?
ᐄ

ᐋᒃᑲ

ᐊᖏᕐᓂᕈᕕᑦ, ᖃᓄᐃᑦᑐᒥᒃ ᓚᐃᓴᓐᓯᒥᒃ?
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ᓇᓗᓇᐃᒃᑯᑕᓕᖕᒥ A−ᒥᒃ ᐃᒪᕐᒧᑦ ᓚᐃᓴᓐᓯ
ᓇᓗᓇᐃᒃᑯᑕᓕᖕᒥ B−ᒥᒃ ᐃᒪᕐᒧᑦ ᓚᐃᓴᓐᓯ

ᐃᓚᖓᑦ 6: ᑯᕕᖅᑕᕐᓂᕐᓗᑯᑦ ᐊᒻᒪ ᖃᓄᖅ ᓴᓗᒻᒪᖅᓴᐃᓂᖅ
1. ᓇᓗᓇᐃᕐᓗᒋᑦ ᑯᕕᖅᑕᕐᓂᕐᓗᐃᑦ ᑐᕌᖓᔪᖅ ᐱᓕᕆᐊᖅᑖᕋᓱᐊᕐᓂᕐᒧᑦ ᖃᓄᐃᓕᐅᕈᑕᐅᔪᓄᑦ:
2. ᓇᓗᓇᐃᔭᕐᓗᒋᑦ ᑯᕕᖅᑕᐃᓂᐊᕐᓗᓂ ᐊᓚᑦᑎᓂᕐᒧᑦ ᐸᕐᓇᐅᒻᒥᒃ.

ᐃᓚᖓᑦ 7: ᓄᓇᓕᐅᑉ ᐃᓚᓕᐅᑎᓯᒪᓂᖏᑦ ᐊᒻᒪ ᐊᕕᒃᑐᖅᓯᒪᓂᐅᑉ ᐃᑲᔫᑎᑖᕈᑎᖏᑦ
1. ᓇᓗᓇᐃᔭᕐᓗᒋᑦ ᓄᓇᓕᐅᑉ ᑭᒡᒐᖅᑐᖅᑎᖏᑦ ᓇᓗᓇᐃᕐᕕᐅᓯᒪᔪᑦ ᐊᒻᒪ ᐊᑐᐃᓐᓇᐅᑎᓪᓗᒋᑦ ᑲᑎᒪᔾᔪᑎᕕᓃᑦ
ᑎᑎᕋᖅᑕᐅᓯᒪᓂᖏᑦ ᐱᑕᖃᕐᓂᕈᑎᒃ:

ᐃᓚᖓᑦ 8: ᐊᐱᖅᑯᑎᒃᓴᑦ
1. ᐊᒃᑐᐃᓂᐊᕋᓱᒋᕕᑦ ᐃᑦᑕᕐᓂᑕᖃᕐᕕᐅᔪᓂᒃ?
 ᐄ



ᐋᒃᑲ

ᐃᓚᖓᑦ 9: ᐱᓇᓱᐊᖅᑐᖅ ᐊᑎᓕᐅᕈᓯᖓ
ᐊᑏ ᐊᑎᓕᐅᕐᓗᒍ ᐊᒻᒪ ᐅᑉᓗᖓᑕ ᐊᑎᓕᐅᕐᕕᐅᑉ ᑎᑎᕋᕐᓗᒍ ᑕᑕᑎᖅᑕᕐᓄᑦ:

Director, Environment & Community Relations, June 6, 2012
ᐊᑎᓕᐅᕈᓯᖅ

ᑭᓲᓃᑦ

ᐅᑉᓗᖅ
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THE BACK RIVER PROJECT
Project Description

Appendix B-3
Part 1 Form (Inuinnaqtun)

ILANGA 1 INIQTAKHAQ
HAVAARIYAKHAMIK UUKTUUTIKKUT KANGIQHIYAKHANIK INIQTIQTAKHAT
Piyaangani NIRB-kut titirainnik, havaariyakhanik ilittuqhaiyaangani havaariyakhanik naunaiyayaangani
pulaajjavat Nunavnmi Avatilirinirmut Katimayiita pulaarviat uvani http://ftp.nirb.ca/. NIRB-kut
qaritauyakkut pulaarviat una (www.nirb.ca) hanayauliqtuq tajja. Tuhaqtijjavat info@nirb.ca apiqqutiqaruvit
piumaguvilluunniit aallanik tuhaqtakhanik.

KANGIQHIYAKHAQ!
Kangiqhimallait uuktuutit iniqtiqtaulimaittuq hapkua Ilangani 1-mit 9-mut inirupkit kihimi tamaita, tamarmik
Qaplunaatut Inuktitullu (Inuinnaqtun ilauyuq Kitikmeoniitkuvit).

ILANGA 1: UUKTUQTUMIT KANGIQHIYAKHAT
1.

2.

Havaariykhap
Atia

Utkuhikhalingmi Havaariyakhaq

Uuktuqtup atia tammat tuyurvikhaatalu titiqqiqivia:
Sabina-kut Kuulkut Silver-lu Kuapuliissit.
st

202-930 West 1 Street

North Vancouver, BC

3.

V7P 3N4

Tuhaqtitakhalluap atia tamaat titiqqiqivialu:
Matthew Pickard
st

202-930 West 1 Street

North Vancouver, BC

V7B 3N4

Hivaya
ut:
Kayumi
ktukkut
:
Qaritau
yakkut:

604-998-4175

Hivaya
ut:
Kayumi
ktukkut
:
Qaritau
yakkut:

604-998-4175

604-998-1051

604-998-1051

mpickard@sabinagoldsilver.com

ILANGA 2: ANGIQTAUHIMAYUMIK PIYAKHAQ
1. Naunairlugit tamaita angiqtauhimayut ilauyut hivaariyakhakkut uukturumayut:
X
X
X
X
X
X
X

Nunani Inuit Katujjiqatigiingit (RIA)
Nunavunmi Imaliriyit (NWB)
Nunavunmi Parnaiyaiyit (NPC)
Inuliqiyituqqat Kanatami (INAC)
Iqaluliqiyit Imarmiutaliqiyillu (DFO)
Nunalingni Kavamatkunnilu Pivikhaqautitkunnut
(CG&S)
Nunavunmi Qauyihaivik (NRI)
Pitquhiliqiyitkut (CLEY)

X
X

X
X

Canadian Launch Safety (CLS)
Avatiliqiyit Kanatami (EC)
Kavamanga Nunavut (GN)
Kanatami Anguyaktit (DND)
Haamlatkut
Pulaarviit Kanatami (PC)
Kanatami Uumayuliqiyit (CWS)
Aalat (naunaiyarlugu):
Taiguarlugu naunaiyattiaqhimayuq
Ilangani 1-mi Havaariyakhamik
Naunaiyaunmi
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2.

Titirarlugit atuqtut atuqtakhat, laisiit,aallalluunniit angiqtauhimayut mikhaanut
havaariyakhamut uuktuutikhat nutqarvikhaitalu upluit:
KTL304C017-Ihuaqhiyuq (31/12/2012) 2BEGOO1015 (3/31/2015)
KTL304C018-Ihuaqhiyuq (31/12/2012) 2BEGEO0210 (12/31/2015)
KTL204C012-Ihuaqhiyuq (31/12/2012) N2010C0016 (9/22/2012)
KTL204C020-Ihuaqhiyuq (31/12/2012)
KTL304F049-Ihuaqhiyuq (31/03/2013)

3.

Titirarlugit nutaqqiyauyut atuqtakhat, laisiit,aallalluunniit angiqtauhimayut mikhaanut
havaariyakhamut:
KIA-kut Nunanik Aturiangani uuktuut ukununga Havaariyakhamik Uuktuutimut
AANDC Nunanik Aturiangani uuktuut ukununga Havaariyakhamik Uuktuutimut
NWB imarmik aturiangani laisikhamik tukhiut ukununga Havaariyakhamik Uuktuutimut

4. Una havaariyakhaq ilaitaluunniit uuma hivuagut ihivriuqtauhimava NIRB-kunnit?
X

HII

IMANNAQ

ANGIRUVIT, naunairlugu havaariyauugaluap atia NIRB-kullu Titiraatigut Nampaa.
06EN033, 08EA084 (nalvaaqhiurniup qanuriliurutait ilagiyaillu ikayuutauyut havakviillu)

ILANGA 3:HAVAARIYAKHAMIK UUKTUUTIMUT NAUNAIYAUT
1. Naunairuk qanurittuq havaariyakhamik uuktuut (titirarlugit tamaita atuqtakhat)
(Takulugu Ilaliutihimayuq A Havaariyakhamik Qanurittumik Naunaitkutanik)
X

1

Quyaginnaq Apqut/Ini

2

Ukiumi Apqut/Ini

3

Uyarakhiurniq

X

11

4

Angiyuq Uyarakhiurniq

X

12

Uyarakhiurviliurniq /Angiyunik
Ihivriurniq
Algakviit uyaraktarviillu
Tariumi Nappaqtiqhimayut (tulakvik,

X

5
6
7
8

malingmit hapukuutaq, qainnat nutqarviit)

9
X

10

(1,2)

:

Havakvingmik
Halummaqtiriniq/Ijjuhiraluanganut
Utiqtiffaarniq
Uqhuryuanik/Kaassiliiniklu
Nalvaaqhiurniq/Qanuriliuqtait
Imarmi Qanuriliuqtut
Naunaqtuniki/Hilaryuami Ukiungani

X

X

Qauyihainiq*

13

Angunahuarniit*

X

14

Pulaarvingni Qanuriliurniit*

X

15

Aallat :

(2)

Nunap Ingutaarnianik Ilittuqhainiq

Please note:
1.

Tamaita havaariyakhat qanurittut titiraqhimayut tatpikani, kihiani tahapkuat naunaiqhimayut imaittumik (*),
pitquyakhaa Piumayuq tunihitqulugu Ilanga 2 Havaariyakhamik Naunaiyattiaqhimayumik Piyakhaq
(PSIR-mik taiyaat) Iniqtiqtakhamik.
NIRB-kut tukhiutanik pilirumik iniqhimaittuuriniaqtaat
titiraravigihimaitpat una Ilanga 2 PSIR Iniqtakhaq.

2.

Kangiqhimagguit iniriangani NIRB-kut pitquhimayaat, NIRB-kut tukhilaaqtut ilakhainnik kangiqhiyakhanik
quyaginnaq hamna piyautillugu.

3. Piyaugumi “Aallat”, hivayajjavat NIRB-kut naunairiangani qanuriliurutikhamik imaa Ilanga 2 PSIR Iniqtakhaq
piyaakhaangukpat.
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2. Havaariyakhat 3, 4, 5-luunnit piyaukpata tatpikani, naunaijjavat qanurittuq uyarakhiuqtauyuq.
Titirarlugu naittumim qanurinnianik.
X

Uyarakhiuqtaulluaqtut (zinc, kanuuyaq, kuul, silver, etc)_kuul
(Au)_______________________________________________

Hitiyut Uyaqqat
Uranium
Aallat: ___________________________________________________________________________________________

3a. Havaariyakhat 12, 13, 14-luunniit piyaukpata tatpikani, inijjavat titirarvikhaq apiqqutillu
tautkua.
Qanurittuq Ingilrajjutigivagaq

Qaffinik

Qanuq Aturumayaq

Ukunatut Halikaaptak

1

Havakvingnit agyaqhugit
aggitiplugillu

Hivitunia
Aturniata
6 uplut

Naunaiyattiaqhimayut
Havaariyakhamut Uuktuutimi

3b. Naunaiyarlugit tulakviit, qainnaq nutqarviit, milviilluunniit hunalluunniit iliuraqhimayut atuqtukhauyut
havaaraiyakhamut uuktuutimi qanuriliurutainnut. Kangiqhimalugu: Igluqpaliurahuaqqat nutaanik
piyakhalik iniqtirluni Ilanga 20-mi Iniqtiqtakhamik.
Naunaiyattiaqhimayut Havaariyakhamut Uuktuutimi

3c. Havakvikhallangmik nappaqtirikpata, naunaiyajjavatit igluqpakhat naunaiyattiarlugit naunaiyarlugulu
qanurittunik humillu pauwaqarniaqtut havakvingmi aturahuarumigit.
Naunaiyattiaqhimayut Havaariyakhamut Uuktuutimi

4. Havaktiit
Naunaiyattiaqhimayut Havaariyakhamut Uuktuutimi
500 to
Haniani 34
Tamatkirlugit
Tamatkirlugit
800
Sattit/ukiumi
Qaffit havakvtit
Qaffit uplut
havakvingmiotal
havaktait otal
= (A)
= (B)

Tamatkirlugit Inuit
havaktait uplut
(A) × (B) =
Uvunga 190,000 /ukiumi

5. Qanuq Hivitunianik naunaiyaut iliuraqhimayuq Havaariyakhamut Uuktuutimi
Havangniq: uvannga
Januali
Tissaipa
Uvunga
Piumayaq
angiqtauhimayumik
2014
2039
Uvunga
aulayaangani:uvannga
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6a. Aviktuqhimayuq nuna (titiralrugit tamaita aturahuat ):
Hivuraa
Kivalliq
X Kitikmeot
Qikiqtaaluup
Tunua
Kanatami
Qikiqtaaluup
Pulaarvik

Nunat kigliinni:

6b. Naunaiyarlugu humiinnia havaariyakhat qanuriliurutaita nunami humiittaakhaani, naunairlugu qanuq
ungahingnia qanittumit nunallaamit hapummiyauyullu nunat.
Naunaiyattiaqhimayut Havaariyakhamut Uuktuutimi
Utkuhikhalingmi Havaariyakhaq ittuq Kitikmeot iluani Nunavunmi, ilaqaqhuni Goose
Nunagiyaanik, George Nunagiyaanik, Imakkut Tulakvikhaq Qingaungmi, atayullu quyaginnaq
unaluunniit ukiumi apqutit. Qanittut nunallaat Havaariyauvingmi una Qingauk, ittuq 160
kilaamitanik hivuraani Goose Nunagiyaanit, Umingmaktuumillu, ittuq 250 kilaamitanik Goose
Nunagiyaanit. Nunallaat Kugluktuk Iqaluktuuttiarlu qanitqiak angiyuk nunallaak. Kugluktuk
Iqaluktuuttiarlu havaktikhalgik kaantulaaliqiyiniklu. Nunallaat Kivataani Kitikmeot havaktikhalgillu
kaantulaaliqiyiniklu. Hapkua nunallaat ilagit Uqhuqtuumik, Kugaarungmik, Taloyoamiklu. Yalunai,
Nunattiami, upaktauvik aullaaqtunik timitikkut havaktikhaliupluni, tamayanik ikayuqtikhaniklu.
6c. Uqautigilugu hivuniagut nunap atuqtauhimagaluaqqat havaariyauyunit kingunirmi.
Naunaiyattiaqhimayut Havaariyakhamut Uuktuutimi
Nalvaaqqaaqhugu Lupin-mi kuulqarniq, nalvaaqhiuliramik George Tahiurmi 1985-mi Goose
Tahiurmilu 1987-mi. Nalvaaqhiuliqtut George Tahiurmi tikittugu 1993 nalvaaqhutik amigaittunik
kuulqaqtunik. Nalvaaqhiuliqtut Goose Tahiungani, nalvaaqhutik amigaittunik kuulqaqtunik.
Aallatqiit aulapkaiyut pihimavaktait tahapkua nunat ukiuni amigaittuni, ilagiplugit ukua
Homestake, Auraco, Kinross ukuallu Miramar Uyasrakhiuqtit. Dundee Precious Metals-kut 100
pusantimik nanminiqaliqtut/aulapkaiyiuliqtut havaariyakhamik 2006-mi. Sabina-kut piyaat tamaat
100 pusantimik talvuuna Juun 2009-mi.
6d. Naunaiyarlugu ingilraanitaqaqqat nunani tahamani.
Naunaiyattiaqhimayut Havaariyakhamut Uuktuutimi

6. Nunap Qanurinnia (titirarlugit tamaita atuqtauyut):
X

X

Kuinip Nunait
Inuit Nanminiit Qaangani
Nunap

X

Kamissinap
Inuit Nanminiit Iluani Nunap

Haamlatkut

8a. Naunaitkuttat humiittaakhaata:
Naunaiyattiaqhimayut Havaariyakhamut Uuktuutimi
Min Lat (degree/minute)
65°00’00”N
Min Long (degree/minute)
Max Lat (degree/minute)
66°00’00”N
Max Long (degree/minute)
NTS Nunauyap
Nampaa:

106°00’00”W
107°00’00”W

76G, 76J

(Ilaliutihimajjavatit nunauyat havaariyakhami (1:50,000 pilaaqqat, 1:250, 000Piyauyakhaq)pilaaqtat Natural Resources Canadakunnit)

8b.Havaariykhaq ilaqaqqat havakvingmik, ilaliutijjavatit qanuq ittut humiittakhaani taaffuma havakviup.
Havakvigilluaqtauyuq nalvaaqhiurvik una Goose-mi Havakvingmi, uvani ittuq 65°32’40” N,
106°25’32” W, unalu George-mi havakviuyuq uvani itt uq 65°35’13” N, 107°27’35” W. Ukua nunak
iluaniittuk uyarakhiurviuyumayuni.
Min Lat (degree/minute)
Min Long (degree/minute)
Max Lat (degree/minute)
Max Long (degree/minute)
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Aallangakpat tatpikanit havakvingmit:
NTS Nunauyap
Nampaa:
Ilaliutihimajjavatit nunauyat havaariyakhami (1:50,000 pilaaqqat, 1:250, 000Piyauyakhaq)pilaaqtat Natural Resources Canadakunnit)

Kangiqhimagguit ilait humiittakhaanik kangijjutit tukhiqtaulaaqtut Havaariyakhamik Naunaiyattiaqhimayumik
Piyakhaq (PSIR-mik taiyaat) Iniqtiqtakhamik. Una piyaulaaqtuq piksakkut imaa taiyauvaktukkut Nunap
Qanurinniagut Naunaiyaitikkut (GIS-mik taivagaat).

ILANGA 4: AYURNAITTUMIK UUKTURUMAYAMIKKUT NAUNAIYAUT
Ilaliutijjavat ayurnaittumik naunaiyautimik hvaariyakhamut, avatqunngillugit 500 uqauhiit, Qaplunaatun
Inuktitullu (+Inuinnaqtun, Kitikmeotauguvit). Havaariyauyumayap naunaiyautait ilaqaqtukhagaluit hapkuninnga:
• Havaaryiakhap qanuriliurutikhait, iharianarrnitt qanurli hivituniat;
• Qanuq Aullaaqpangniq;
• Kitut igluqpait nappaqtiqtaunahuat (tahamaniiqpaktukhat/ tajjainnallak);
• Aallat atuqtakhat ihumagiyauyut; ukuallu
• Qakuguraalungmut havaktakhauyut, havaariyauyup qanurinnia nunami tahamani qanurlu
hivitunikhaa.
KANGIQHIMAYAKHQ: HAVAARIYAUYMAUT PITQUYAUYHIMAKPATA TUNIYAKHAMIK UUMINNGA NIRB-KUT
ILANGA 2 MI PSIR INIKQTIQTAKHAMIK, INIQTIJJAVAT ILANGA 8, TAHAMANNGA TITIRARVIGILUGU 5.

ILANGA 5: TAMAYANIK ATURNIQ
1. Titirarlugit kitut atuqtaunahuat (hapkuat ilagilugit ikuutat, pampautit, tingmiat, akhaluutit aallallu):
2a. Naunaiyarlugit uqhuryuat hivuuranaqtullu atuqtaukpata:
2b. Nauniayarlugu una Kuvipkaqtailinikkut Qanuriliurutikhat:
3a. Naunaiyarlugu qanuq imarmik atuqtakhamik upluq tamaat:
3b. Tukhiqhimavit imarmik aturiangani Laisikhamik Nunavunmi Imaliqiyinit?
HII

IMANNAQ

Angiruvit, qanurittuuva laisi?
 Class A Imaliqinikkut Laisi
Class B Imaliqinikkut Laisi

ILANGA 6: IQQAKUURNIQ HALUMMAQTIRINIKKULLU QANURILIURUTIT
1. Titirarlugit qanurittut iqqakuut talvani pihimayut havaariyakhami havaktaanit:
2. Naunaiyarlugu pinahuaqtaq Iqqakuunik Qanuriliurutikhanik.

ILANGA 7: NUNALLAAT ILAUNIIT PIVALLIAJJUTILLU NUNANUT
1. Titirarlugit nunami katimayit hivayaqtauhimayut titiraillu tunilugit katimaniita pilaaqqata:

ILANGA 8: QUYAGINNAQ APIQQUTIT
1. Ahiruqtirniaqqigit naunaiqhimayut ingilraarnitalgit nunat?
 HII



IMANNAQ
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ILANGA 9: UUKTUQTUP SAINIQTAKHAA
Sainirlugu uplualu titirarlugu tukhiutivit:

Director, Environment & Community Relations, June 6, 2012
Sainirvik

Havaangata Atia

Upluq
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THE BACK RIVER PROJECT
Project Description

Appendix B-4
Part 2 Form: Project Specific Information Requirements
(PSIR)

SCREENING PART 2 FORM
PROJECT SPECIFIC INFORMATION REQUIREMENTS (PSIR)

Submissions
The Proponent must submit all information pertaining to the Project as a whole. The information
requirements below are designed for the purpose of environmental assessment and are not
limited to the scope of a single permit or license application.
Important: Please be advised of the following:
1

NIRB does not accept references to an ftp site as a submission.

Noted

2

The Proponent must provide NIRB with 1 (one) electronic copy and 1 (one) hardcopy of the
required information in English.

Done

3

All maps should be shapefiles, be legible, and should include grids, be of appropriate scale,
indicate the scale, include latitude and longitude references, NTS Maps numbers, title, legend
and a north arrow. To the extent possible, avoid hand-drawn demarcations and faxed maps;
and,

Done

4

Please complete all required information in each section below. If the required information is not
applicable to the project proposal, please indicate this in the response with “n/a”. If the request
has been provided in a different section or report, please note the section or report where the
response can be found.

Done

General Project Information Requirements
Project Specific Information Requirement

Section in Project
Proposal Report

Project Coordinates and Maps
1

The preferred method for submitting project coordinates information is through the
use of a Geographic Information System (GIS) compatible digital file. Although an
ESRI ArcView 3.x shape file (in decimal degrees) is the preferred interchange
format, the NIRB has the capacity to receive over 100 GIS and CAD related
formats, including MapInfo and AutoCAD, provided proper format and projection
metadata is also submitted. The NIRB requires coordinates for the project proposal
which reflect the entire project area as defined by:
• the area/sites of investigation;
• the boundaries of the foreseen land use permit/right-of-way area(s) to be
applied for;
• the location of any proposed infrastructure or activity(s); and,
• the boundaries of the mineral claim block(s) where proposed activities will be
undertaken.

2

Map of the project site within a regional context indicating the distance to the
closest communities.

3

Map of any camp site including locations of camp facilities.

4

Map of the project site indicating existing and/or proposed infrastructure, proximity
to water bodies and proximity to wildlife and wildlife habitat.

Figures 1-1, 1-2, 2.1-1 2.1-2,
2.1-3, 2.1-4

These figures will be sent
electronically in a GIS
compatible file

Figure 6.3-1, Section 6.3.1
Figure 2.1-3, 2.1-4
Section 2.1.1
Figure 6.1-1, Figure 6.2-1

Project General Information
5

Discuss the need and purpose of the proposed project.

Section 2.2.4

6

Discuss alternatives to the project and alternative methods of carrying out the
project, including the no-go alternative. Provide justification for the chosen
option(s).

7

Provide a schedule for all project activities.

8

List the acts, regulations and guidelines that apply to project activities.

Section 1.5

9

List the approvals, permits and licenses required to conduct the project.

Section 1.5

Section 2.10
The No-Go Alternative will
be included in the Draft EIS
Section 2.4

DFO Operational Statement (OS) Conformity
10

Indicate whether any of the following Department of Fisheries and Oceans (DFO)
Operational Statement (OS) activities apply to the project proposal:
• Bridge Maintenance
• Clear Span Bridge
• Culvert Maintenance
• Ice Bridge
• Routine Maintenance Dredging
• Installation of Moorings
Please see DFO’s OS for specific definitions of these activities available from
DFO’s web-site at http://www.dfo-mpo.gc.ca/regions/central/habitat/os-eo/indexeng.htm

11

If any of the DFO’s OS apply to the project proposal, does the Proponent agree to
meet the conditions and incorporate the measures to protect fish and fish habitat as
outlined in the applicable OS? If yes, provide a signed statement of confirmation.

Section 1.6

Section 1.6
A signed letter is included in
Appendix D

Transportation
12

Describe how the project site will be accessed and how supplies will be brought to
site. Provide a map showing access route(s).

Figure 2.1-1, Section 2.7.5,
Section 2.9

13

If a previous airstrip is being used, provide a description of the type of airstrip (icestrip/all-weather), including its location. Describe dust management procedures (if
applicable) and provide a map showing location of airstrip.

Existing ice/water/allweather airstrips will be used
to access the area for
exploration, predevelopment
works and construction.
Details of location, use, and
dust management will be
presented in the draft EIS.

14

If an airstrip is being constructed, provide the following information:
a. Discuss design considerations for permafrost
b. Discuss construction techniques
c. Describe the construction materials, type and sources, and the acid rock
drainage (ARD) and metal leaching (ML) characteristics (if rock material is
required for airstrip bed).
d. Describe dust management procedures.
e. Provide a map showing location of proposed airstrip.

Section 2.9.5
Figure 2.1-3, 2.1-4
a Dust Management Plan
will be included in the draft
EIS

15

Describe expected flight altitudes, frequency of flights and anticipated flight routes.

Section 2.7.5, Section 2.9.5

Camp Site
16

Describe all existing and proposed camp structures and infrastructure

Figure 2.1-3, 2.1-4,
Section 2.2.2, section 2.7
The existing camps will not
be a part of the proposed
camps for this Project. The
exact proposed camps and
infrastructure locations are
currently being evaluated as
part of the pre-feasibility
work.

Camp Site
17

Describe the type of camp:
a. Mobile
b. Temporary
c. Seasonal
d. Permanent
e. Other

The proposed camps will be
Permanent, but will be
removed upon closure.

18

Describe the maximum number of personnel expected on site, including the timing
for those personnel involved with the project.

Executive Summary, Section
3.1

Equipment
19

Provide a list of equipment required for the project and discuss the uses for the
equipment.

Section 2.7.9

20

If possible, provide digital photos of equipment.

Not included

Water
21

Describe the location of water source(s), the water intake methods, and all methods
employed to prevent fish entrapment. Provide a map showing the water intake
locations.

Section 2.8.5
Potential water source lakes
are currently being evaluated
as part of the pre-feasibility
work, which is expected to
be completed by summer
2013. Fish entrapment will
be prevented by following
DFO’s “Freshwater Intake
End-of-Pipe Fish Screen
Guideline”

22

Describe the estimated rate of water consumption (m³/day).

The water balance and
withdrawal volumes are
currently being evaluated as
part of the pre-feasibility
work, which is expected to
be completed by summer
2013. Estimated rate of
water consumption will be
outlined in the draft and final
EIS.

23

Describe how waste water will be managed. If relevant, provide detail regarding
location of sumps, including capacity of sumps and monitoring.

Section 2.8.3

24

If applicable, discuss how surface water and underground water will be managed
and monitored.

Section 2.8, Chapter 9

Waste Water (Grey water, Sewage, Other)
25

Describe the quantities, treatment, storage, transportation, and disposal methods
for the following (where relevant):
•
Sewage
•
Camp grey water
•
Combustible solid waste
•
•
•
•
•

Non-combustible solid waste, including bulky items/scrap metal
Waste oil/hazardous waste
Contaminated soils/snow
Empty barrels/ fuel drums
Any other waste produced

Section 2.8

Project Specific Information Requirement

Section in Project
Proposal Report

Waste Water (Grey water, Sewage, Other)
26

If the project proposal includes a landfill or landfarm, indicate the locations on a
map, provide the conceptual design parameters, and discuss waste management
and contact-water management procedures.

Section 2.8.4, Section 2.8.6
for waste management and
contact-water management.
See Section 9.0 for general
management plans. The
location for a landfill is
currently being evaluated as
part of the pre-feasibility
work.

27

Describe the types of fuel, quantities (number of containers, type of containers and
capacity of containers), method of storage and containment. Indicate the location
on a map where fuel is to be stored, and method of transportation of fuel to project
site.

Section 2.7.6
The locations for fuel storage
are currently being evaluated
as part of the pre-feasibility
work, which is expected to
be completed by summer
2013.

28

Describe any secondary containment measures to be employed, including the type
of material or system used. If no secondary containment is to be employed, please
provide justification.

Section 2.7.6

29

Describe the method of fuel transfer and the method of refuelling.

Section 2.7.6

30

Describe spill control measures in place

Section 9.0

Fuel

Please refer to Environment Canada’s fuel storage tank system regulations (Storage Tank System for Petroleum and
Allied Petroleum Products) website at http://www.ec.gc.ca/st-rs/ for details on fuel storage requirements.
Chemicals and Hazardous Materials
Includes but not limited to oils, greases, drill mud, antifreeze, calcium or sodium chloride salt, lead acid batteries and
cleaners
31

Describe the types, quantities (number of containers, the type of container and
capacity of containers), method of storage and containment. Indicate the location
on a map where material is to be stored, and method of transportation of materials
to project site.

Section 2.7.7, 2.7.8
The locations for storage are
currently being evaluated as
part of the pre-feasibility
work, which is expected to
be completed by summer
2013.

32

Describe any secondary containment measures to be employed, including the type
of material or system used.

Section 2.7.7, 2.7.8

33

Describe the method of chemical transfer.

Section 2.7.8

34

Describe spill control measures in place.

Section 9.0

Workforce and Human Resources/Socio-Economic Impacts
35

Discuss opportunities for training and employment of local Inuit beneficiaries.

Section 3.0

36

Discuss workforce mobilization and schedule, including the duration of work and
rotation length, and the transportation of workers to site.

Section 3.0

37

Discuss, where relevant, any specific hiring policies for Inuit beneficiaries.

Section 3.0

Public Involvement/ Traditional Knowledge
38

Indicate which communities, groups, or organizations would be affected by this
project proposal.

Section 4.0

39

Describe any consultation with interested Parties which has occurred regarding the
development of the project proposal.

Section 4.0

40

Provide a summary of public involvement measures, a summary of concerns
expressed, and strategies employed to address any concerns.

Section 4.0

41

Describe how traditional knowledge was obtained, and how it has been integrated
into the project.

Section 5.0

42

Discuss future consultation plans.

Section 4.4

Project Specific Information
The following table identifies the project types identified in Section 3 of the NIRB, Part 1 Form. Please complete all
relevant sections.
It is the proponent’s responsibility to review all sections in addition to the required sections to ensure a complete
application form.

Table 1: Project Type and Information Required
Project Type

Type of Project Proposal

Information Request

1

All-Weather Road/Access Trail

Section A-1 and Section A-2

2

Winter Road/Winter Trail

Section A-1 and Section A-3

3

Mineral Exploration

Section B-1 through Section B-4

4

Advanced Mineral Exploration

Section B-1 through Section B-8

5

Mine Development/Bulk Sampling

Section B-1 through Section B-12

6

Pits and Quarries

Section C

7

Offshore Infrastructure(port, break water, dock)

Section D

8

Seismic Survey

Section E

9

Site Cleanup/Remediation

Section F

10

Oil and Natural Gas Exploration/Activities

Section B-3 and Section G

11

Marine Based Activities

Section H

12

Municipal and Industrial Development

Section I

The following Project Types are relevant to the proposed Project:
1

All-Weather Road/Access Trail

Section A-1 and Section A-2

2

Winter Road/Winter Trail

Section A-1 and Section A-3

3

Mineral Exploration

Section B-1 through Section B-4

4

Advanced Mineral Exploration

Section B-1 through Section B-8

5

Mine Development/Bulk Sampling

Section B-1 through Section B-12

6

Pits and Quarries

Section C

7

Offshore Infrastructure (port, break water, dock)

Section D

11

Marine Based Activities

Section H

Project Specific Information Requirement

Section in Project
Proposal Report

Section A: Roads/Trails
A-1 Project Information
1

Describe any field investigations and the results of field investigations used in
selecting the proposed route (e.g. geotechnical, snow pack)

Sections 2.9.1, 2.9.2, 2.9.3

2

Provide a conceptual plan of the road, including example road cross-sections and
water crossings.

No example of a cross
section or water crossing is
available at this time. See
Sections 2.9.1 and 2.9.3 for
information on road design
and construction. See
section 2.9.2 for information
on water crossings.

3

Discuss the type and volume of traffic using the road/trail (i.e. type of vehicles and
cargo and number of trips annually).

Section 2.9

4

Discuss public access to the road.

5

Describe maintenance procedures.

There will not be any public
access for the Back River
site roads.
A Road Maintenance Plan
will be included in the draft
EIS

6

Describe whether any portion of the road will be located outside of the Nunavut
Settlement Area and whether any other regulatory requirements must be met (e.g.
CEAA).

N/A

A-2 All-Weather Road/Access Trail
7

Discuss road design considerations for permafrost.

Sections 2.9.1, 2.9.3

8

Describe the construction materials (type and sources for materials), and the acid
rock drainage (ARD) and metal leaching (ML) characteristics of the construction
materials.

Sections 2.9.1

9

Discuss construction techniques, including timing for construction activities.

Sections 2.9.1

10

Indicate on a map the locations of designated refuelling areas, water crossings,
culverts, and quarries/borrow sources.

Only a proposed alignment
is available at this time; see
Figure 2.1-2
The locations for refueling
areas, water crossings,
culverts, and quarries are
currently being evaluated as
part of the pre-feasibility
work, which is expected to
be completed by summer
2013.

11

Identify the proposed traffic speed and measures employed to ensure public safety.

Road safety and wildlife
safety plans will be included
in the draft EIS

12

Describe dust management procedures.

A dust management plan will
be included in the draft EIS

A-3 Winter Road/Trail
13

Describe the surface preparation, including the use of snow berms or compaction,
and any flooding. If flooding is to be used, provide the location of the water source
on a map.

Section 2.9.3
Alignment, construction and
use of the winter corridors is
currently being evaluated as
part of the pre-feasibility
work, which is expected to
be completed by summer
2013.

14

Describe the operating time period.

currently being evaluated as
part of the pre-feasibility
work

A-3 Winter Road/Trail
15

Identify the proposed traffic speed and measures employed to ensure public safety.

currently being evaluated as
part of the pre-feasibility
work

16

Discuss whether the selected route traverses any fish-bearing water bodies.

currently being evaluated as
part of the pre-feasibility
work

Section B: Mineral Exploration /Advanced Exploration / Development
B-1 Project Information
1

Describe the type of mineral resource under exploration.

Section 2.3, Section 2.5.1

B-2 Exploration Activity

2

Indicate the type of exploration activity:
• Bulk Sampling (underground or other)
• Stripping (mining shallow bedded mineral deposits in which the overlying
material is stripped off, the mineral removed and the overburden replaced)
• Trenching
• Pitting
• Delineation drilling
• Preliminary Delineation drilling
• Exploration drilling
• Geophysical work (indicate ground and/or air)
• Other

3

Describe the exploration activities associated with this project:
• Satellite remote sensing
• Aircraft remote sensing
• Soil sampling
• Sediment sampling
• On land drilling (indicate drill type)
• On ice drilling (indicate drill type)
• Water based drilling (indicate drill type)
• Overburden removal
• Explosives transportation and storage
• Work within navigable waters
• On site sample processing
• Off site sample processing
• Waste rock storage
• Ore storage
• Tailings disposal
• Portal and underground ramp construction
• Landfilling
• Landfarming
• Other

Delineation/Infill drilling
Condemnation drilling
Exploration drilling
Geophysical surveys

Satellite and/or remote
sensing through GSC
Soil sampling through
mapping project
Sediment sampling through
baseline work
On-land diamond drilling
On-ice diamond drilling

B-3 Geosciences
4

Indicate the geophysical operation type:
a. Seismic (please complete Section E)
b. Magnetic
c. Gravimetric
d. Electromagnetic
e. Other (specify)

Most likely electromagnetic
(EM) or MaxMin, likely < 50
line km

B-3 Geosciences
5

Indicate the geological operation type:
a. Geological Mapping
b. Aerial Photography
c. Geotechnical Survey
d. Ground Penetrating Survey
e. Other (specify)

Geological mapping
Aerial photography: detailed
(1 m contours) of selected
infrastructure, mine
workings, and road routes
Geotechnical survey:
geotech drilling for waste
impoundment and tailings
dams. Also RQD/RMR
work, and oriented core on
delineation and exploration
holes.

6

Indicate on a map the boundary subject to air and/or ground geophysical work.

Geophysical work will remain
within the mining lease
areas; see Figure 2.1-2
Aerial photography will focus
on the mining lease areas
with the exception of the
access road corridors; see
Figure 2.1-2

7

Provide flight altitudes and locations where flight altitudes will be below 610m.

Flight altitudes will likely only
be below 610 m altitude
during take offs and landings

B-4 Drilling
8

Provide the number of drill holes and depths (provide estimates and maximums
where possible).

Details on the number and
depth of exploration and
development drilling are
dependent on exploration
and feasibility needs. Where
possible, these details will be
presented in the draft and
final EIS.

9

Discuss any drill additives to be used.

Drill additives are all
biodegradable and consist
largely of PureVis, Linseed
soap, and CaCl (salt). Some
biodegradable muds are
used.

10

Describe method for dealing with drill cuttings.

Drill cutting are collected in
either a natural sump
proximal to the drill set up or
in settling tanks at the drill,
which are decanted to a
secondary tank, and the
cuttings transferred to a
mega bag, and taken to a
natural sump. All cutting
disposal areas are over 35 m
from the high water mark of
any water body, and are
large enough to contain the
cuttings deposited there.
Sumps are then monitored,
and marked and
photographed.

B-4 Drilling
11

Describe method for dealing with drill water.

Drill water is obtained from
the closest lake, and
recirculated where possible.
Excess water, which has not
entered the drill (or come in
contact with any additives,
cuttings, etc) is diverted
away from the drill. Any
water which has come in
contact with the drill or
drilling additives/cuttings is
captured at the drill and sent
with the cuttings to the
natural sump deposition
area.

12

Describe how drill equipment will be mobilized.

Drill equipment is either
moved via helicopter or
dragged over the snow/ice
using heavy equipment.

13

Describe how drill holes will be abandoned.

Drill holes, when completed,
are cleaned up and the drill
and ancillary equipment
moved to the next hole. The
casing is then surveyed and
the casing cut off at ground
level. The cut casing is sent
back to camp, to be flown in
to Yellowknife for recycling.
The ground is allowed to dry,
and any drill cuttings are
then removed to a natural
sump in the area. The
ground is re-contoured and
the hole number is marked
on a wooden picket, left to
mark the site. Photographs
are then taken. Holes are
monitored each year, and
any follow-up work that is
done is photographed and
noted.

14

If project proposal involves uranium exploration drilling, discuss the potential for
radiation exposure and radiation protection measures. Please refer to the Canadian
Guidelines for Naturally Occurring Radioactive Materials for more information.

The project does not involve
uranium

B-5 Stripping/ Trenching/ Pit Excavation
15

Discuss methods employed. (i.e. mechanical, manual, hydraulic, blasting, other)

Section 2.5.2

16

Describe expected dimensions of excavation(s) including depth(s).

Section 2.5.2

17

Indicate the locations on a map.

Figure 2.1-3

18

Discuss the expected volume material to be removed.

Section 2.5.2

19

Discuss methods used to determine acid rock drainage (ARD) and metal leaching
(ML) potential and results.

Section 2.8.2, Section 2.8.8

B-6 Underground Activities

20

Describe underground access.

Section 2.5.3

21

Describe underground workings and provide a conceptual plan.

Section 2.5.3

22

Show location of underground workings on a map.

Figure 2.1-3, Figure 2.1-4

23

Describe ventilation system.

Currently being assessed with
on-going feasibility studies

24

Describe the method for dealing with ground ice, groundwater and mine water
when encountered.

Section 2.8.6

B-6 Underground Activities

25

Provide a Mine Rescue Plan.

A Mine Rescue Plan will be
provided in the draft EIS

B-7 Waste Rock Storage and Tailings Disposal
26

Indicate on a map the location and conceptual design of waste rock storage piles
and tailings disposal facility.

Figure 2.1-3 Section 2.5.2,
Section 2..8.2
The locations for a tailings
management facility and
waste rock piles are
currently being evaluated as
part of the pre-feasibility
work, which is expected to
be completed by summer
2013.

27

Discuss the anticipated volumes of waste rock and tailings.

Section 2.5.2, Section 2.5.3

28

Discuss methods used to determine acid rock drainage (ARD) and metal leaching
(ML) potential and results.

Section 2.8.2, Section 2.8.8

B-8 Stockpiles
29

Indicate on a map the location and conceptual design of all stockpiles.

The location of stockpiles is
currently being evaluated as
part of the pre-feasibility
work, which is expected to
be completed by summer
2013.

30

Describe the types of material to be stockpiled. (i.e. ore, overburden)

Section 2.5.3, Section 2.8

31

Describe the anticipated volumes of each type of material to be stockpiled.

Section 2.5.3, Section 2.8

32

Describe any containment measures for stockpiled materials as well as treatment
measures for runoff from the stockpile.

Section 2.8.6
Material types and volumes
and associated treatement
measures are being
evaluated as part of ongoing feasibility studies

33

Discuss methods used to determine acid rock drainage (ARD) and metal leaching
(ML) potential and results.

Section 2.8.2, Section 2.8.8

B-9 Mine Development Activities
34

Indicate the type(s) of mine development activity(s):
• Underground
• Open Pit
• Strip Mining
• Other

Section 2.5

35

Describe mine activities.
• Mining development plan and methods
• Site access
• Site infrastructure (e.g. airstrip, accommodations, offshore infrastructures, mill
facilities, fuel storage facilities, site service roads)
• Milling process
• Water source(s) for domestic and industrial uses, required volumes, distribution
and management.
• Solid waste, wastewater and sewage management
• Water treatment systems
• Hazardous waste management
• Ore stockpile management
• Tailings containment and management
• Waste rock management
• Site surface water management
• Mine water management
• Pitting and quarrying activities (please complete Section C)

Sections 2.4, 2.5, 2.6, 2.7,
2.8, 2.9

B-9 Mine Development Activities
35

•
•
•
•

36

Describe the explosive type(s), hazard class, volumes, uses, location of storage
(show on map), and method of storage.

Explosive use, supply and storage (including on site manufacturing if required)
Power generation, fuel requirements and storage
Continuing exploration
Other
Sections 2.4.4.6, 2.4.5.6,
2.6.5
The locations of storage
areas are currently being
evaluated as part of the prefeasibility work, which is
expected to be completed by
summer 2013.

B-10 Geology and Mineralogy
37

Describe the physical nature of the ore body, including known dimensions and
approximate shape.

Section 2.5.1

38

Describe the geology/ mineralogy of the ore deposit

Section 2.5.1

39

Describe the host rock in the general vicinity of the ore body.

Section 2.5.1

40

Discuss the predicted rate of production.

Section 2.5.2, Section 2.5.3

41

Describe mine rock geochemical test programs which have been or will be
performed on the ore, host rock, waste rock and tailings to determine acid
generation and contaminant leaching potential. Outline methods and provide results
if possible.

Section 2.8.2, Section 2.8.8

B-11 Mine
42

Discuss the expected life of the mine.

Executive Summary, Section
2.4

43

Describe mine equipment to be used.

Section 2.7.9

44

Does the project proposal involve lake and/or pit dewatering? If so, describe the
activity as well as the construction of water retention facilities if necessary.

Yes. Sections 2.8.7

45

Discuss the possibility of operational changes occurring during the mine life with
consideration for timing. (e.g. open pit to underground)

Yes, there may be
operational changes. The
optimal mining methods are
currently being evaluated as
part of the pre-feasibility
work, which is expected to
be completed by summer
2013.

46

If project proposal involves uranium mining, consider the potential for radiation
exposure and radiation protection measures. Particular attention should be paid to
The Nuclear Safety and Control Act.

Project does not involve
uranium mining

B-12 Mill
47

If a mill will be operating on the property in conjunction with mining, indicate
whether mine-water may be directed to the mill for reuse.

Section 2.8.5

48

Describe the proposed capacity of the mill.

Section 2.6
Optimizing processing will be
completed with on-going
feasibility studies

49

Describe the physical and chemical characteristics of mill waste as best as
possible.

Section 2.6

50

Will or does the mill handle custom lots of ore from other properties or mine sites?

Not considered for this
Project

Section C: Pits and Quarries
Describe all activities included in this project.
• Pitting
• Quarrying
• Overburden removal
• Road use and/or construction (please complete Section A)
• Explosives transportation and storage
• Work within navigable waters
• Blasting
• Stockpiling
• Crushing
• Washing
• Other

Section 2.5, Section 2.6,
Section 2.7, Section 2.8,
Section 2.9

2

Describe any field investigations and the results of field investigations used in
determining new extraction sites.

Section 2.3, Section 2.5 for
open pits
Potential quarry and borrow
material sources and
stockpiles are being
evaluated with pre-feasibility
studies.

3

Identify any carving stone deposits.

None have been identified
so far, but carving stone
deposits will be identified if
encountered in the future

4

Provide a conceptual design including footprint.

Figure 2.1-3 (location of
open pits)
The potential locations of
borrow material for road
construction are currently
being evaluated as part of
the pre-feasibility work,
which is expected to be
completed by summer 2013.

5

Describe the type and volume of material to be extracted.

Section 2.5.2, Section 2.5.3,
Section 2.8.2

6

Describe the depth of overburden.

Details will be presented in
the draft and final EIS

7

Describe any existing and potential for thermokarst development and any
thermokarst prevention measures.

Details will be presented in
the draft and final EIS

8

Describe any existing or potential for flooding and any flood control measures.

Details will be presented in
the draft and final EIS

9

Describe any existing or potential for erosion and any erosion control measures.

Details will be presented in
the draft and final EIS

10

Describe any existing or potential for sedimentation and any sedimentation control
measures.

Details will be presented in
the draft and final EIS

11

Describe any existing or potential for slumping and any slump control measures.

Details will be presented in
the draft and final EIS

12

Describe the moisture content of the ground.

Details will be presented in
the draft and final EIS

13

Describe any evidence of ice lenses.

Details will be presented in
the draft and final EIS

14

If blasting, describe methods employed.

Sections 2.7.6

15

Describe the explosive type(s), hazard class, volumes, uses, location of storage
(show on map), and method of storage.

Sections 2.7.6
Currently being evaluated as
part of pre-feasibility studies

16

Discuss methods used to determine acid rock drainage (ARD) and metal leaching
(ML) potential and results.

Section 2.8.2, Section 2.8.8

17

Discuss safety measures for the workforce and the public.

Safety Plans will be included

1

Section A of this form is
completed

in the draft EIS; see Chapter
9 for general information
Section D: Offshore Infrastructure
D-1 Facility
1

Describe any field investigations and the results of field investigations used in
selecting the site (i.e. aerial surveys, bathymetric surveys, tidal processes,
shoreline erosion processes, geotechnical foundation conditions)

2

Provide a conceptual plan, profile description and drawing(s) indicating shoreline,
facility footprint, tidal variations, required vessel draft, keel offset, deck height
freeboard

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

3

Discuss how anticipated loads on the seabed foundation and on the offloading
platform will be incorporated into the design.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

4

Describe how vessels will manoeuvre around the facility. (e.g. pull alongside or in
front)

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

5

Discuss the anticipated life of the facility.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

6

Describe whether part of the facility or project will be located outside of the Nunavut
Settlement Area and whether any other regulatory requirements must be met (e.g.
CEAA).

These field investigations will
be conducted as part of the
pre-feasibility work which is
planned to be completed by
summer 2013.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

D-2 Facility Construction
6

Describe the types of material used for construction (i.e. granular or rock, steel
piling or sheet piling, concrete). If material is granular, consider acid rock drainage
potential, metal leaching potential, percentage of fines, size.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

7

Describe dredging activities.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

8

Indicate source of granular or rock material used in construction.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

9

List quantities of the various types of material used in construction.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

10

Describe construction method(s).

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

D-2 Facility Construction
11

Indicate whether a site engineer will be on-site to inspect construction.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

12

If proposed construction method involves dumping of fill into water, discuss
measures for mitigating the release of suspended solids.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

D-3 Facility Operation
13

Describe maintenance activities associated with the facility (e.g. dredging,
maintenance to account for potential settlement of facility,)

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

14

Discuss whether the public will have access to the facility(s) and describe public
safety measures.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

15

Describe cargo and container handling, transfer and storage facilities.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

16

Indicate whether fuel will be transferred from barges at this site and describe the
method of that fuel transfer.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

17

Discuss frequency of use.

This information will be
gathered as part of the prefeasibility work which is
planned to be completed by
summer 2013.

Project Specific Information Requirement

Section in Project
Proposal Report

Section H: Marine Based Activities
H-1 Vessel Use
1

Describe the purpose of vessel operations.

Section 2.9; details will be
provided in the draft and final
EIS

2

List classes and sizes of vessels to be used.

Section 2.9; details will be
provided in the draft and final
EIS

3

Indicate crew size.

Unknown, but probably
between 15 and 25 people
for a 50,000 dwt carrier

4

Indicate operating schedule.

Section 2.9; details will be
provided in the draft and final
EIS

5

Provide a description of route to be traveled (include map).

Section 2.9; details will be
provided in the draft and final
EIS

6

Indicate whether the vessel will call at any ports. If so, where and why?

Section 2.9; details will be

provided in the draft and final
EIS
H-1 Vessel Use
7

Describe wastes produced or carried onboard including the quantities, storage,
treatment, handling and disposal methods for the following:
a. Ballast water
b. Bilge water
c. Deck drainage
d. Grey and black water
e. Solid waste
f. Waste oil
g. Hazardous or toxic waste

Section 2.9; Management
plans will be included in the
draft EIS

8

List all applicable regulations concerning management of wastes and discharges of
materials into the marine environment

The Canadian Shipping Act
(CSA), and the Arctic Waters
Pollution Prevention Act
(AWPPA) and Regulations

9

Provide detailed Waste Management, Emergency Response and Spill Contingency
Plans

These plans will be included
in the draft EIS

10

Does the vessel(s) possess an Arctic Pollution Prevention Certificate? If yes,
indicate the date of issue and the name of the classification society.

Unknown at this time.
Marine shipping would be
contracted out by Sabina,
and the company has not yet
been identified

11

Describe the source of fresh water and potable water

Details will be obtained from
the shipping company once
identified

12

Indicate whether ice-breaking will be required, and if so, approximately where and
when? Discuss any possible impacts to caribou migration, Inuit harvesting or travel
routes, and outline proposed mitigation measures.

Ice-breaking will not be
required

13

Indicate whether the operation will be conducted within the Outer Land Fast Ice
Zone of the East Baffin Coast. For more information on the Outer Land Fast Ice
Zone, please see the Nunavut Land Claims Agreement (NLCA), Articles 1 and 16.

The proposed Project is not
within the Outer Land Fast
Ice Zone.

14

Indicate whether Fisheries or Environmental Observers or any other Qualified
Marine Observer will be onboard during the proposed project activities. If yes,
describe their function and responsibilities.

Environmental Observers
may be on board to help
mitigate the potential effects
on wildlife.

15

Describe all proposed measures for reducing impacts to marine habitat and marine
wildlife (including mammals, birds, reptiles, fish, and invertebrates).

Section 7.3.2.10 provides
some potential mitigation
measures. More detailed
mitigation measures will be
provided in the draft EIS.

16

Describe whether any part of the project will be located outside of the Nunavut
Settlement Area and whether any other regulatory requirements must be met (e.g.
CEAA).

The Project-specific shipping
occurs within Nunavut

Description of the Existing Environment
Project Specific Information Requirement

Section in Project
Proposal Report

Physical Environment
Please note that a description of the physical environment is intended to cover all components of a project, including
roads/trails, marine routes, etc.
•

Proximity to designated environmental areas, including
i. Designated environmental areas, including parks;
ii. heritage sites;
iii. sensitive areas, including sensitive marine habitat areas;
iv. recreational areas;
v. sport and commercial fishing areas;
vi. breeding, spawning and nursery areas;
vii. known migration routes of terrestrial and marine species;
viii. marine resources;
ix. areas of natural beauty, cultural or historical history;
x. protected wildlife areas; and
other protected areas.

Section 6.1.2
Figure 6.1-1

•

Eskers and other unique landscapes (e.g. sand hills, marshes, wetlands, floodplains).

Section 6.1.5

•

Evidence of ground, slope or rock instability, seismicity.

Sections 6.1.3, 6.1.4
The project area is very old
and an inactive geological
province that has been very
stable with no seismic
activities to the best of our
knowledge.

•

Evidence of thermokarsts

Section 6.1.6

•

Evidence of ice lenses

Section 6.1.6

•

Surface and bedrock geology.

Section 6.1.4

•

Topography.

Section 6.1.4

•

Permafrost (e.g. stability, depth, thickness, continuity, taliks).

Section 6.1.6

•

Sediment and soil quality.

Sections 6.1.7, 6.1.9.5,
6.1.9.6, 6.1.10.4

•

Hydrology/ limnology (e.g. watershed boundaries, lakes, streams, sediment
geochemistry, surface water flow, groundwater flow, flood zones).

Section 6.1.9.1

•

Tidal processes and bathymetry in the project area (if applicable).

Sections 6.1.9.2, 6.1.10.1,
6.1.10.2

•

Water quality and quantity.

Sections 6.1.9.1, 6.1.9.3,
6.1.9.4, 6.1.10.3

•

Air quality.

Section 6.1.11

•

Climate conditions and predicted future climate trends.

Section 6.1.12

•

Noise levels.

Section 6.1.13

•

Other physical Valued Ecosystem Components (VEC) as determined through
community consultation and/or literature review.

Section 6.1.14

Biological Environment
•

Vegetation (terrestrial as well as freshwater and marine where applicable).

Section 6.2.2

•

Wildlife, including habitat and migration patterns.

Sections 6.2.3, 6.2.4, 6.2.5,
6.2.10

•

Birds, including habitat and migration patterns.

Sections 6.2.5, 6.2.11

•

Species of concern as identified by federal or territorial agencies, including any
wildlife species listed under the Species at Risk Act (SARA), its critical habitat or the
residences of individuals of the species.

Section 6.2.11

Project Specific Information Requirement

Section in Project
Proposal Report

•

Aquatic (freshwater and marine) species, including habitat and migration/spawning
patterns.

Sections 6.2.6, 6.2.7, 6.2.8,
6.2.9

•

Other biological Valued Ecosystem Components (VEC) as determined through
community consultation and/or literature review.

Section 6.2.12

Socioeconomic Environment
•

Proximity to communities.

Section 6.3.1

•

Archaeological and culturally significant sites (e.g. pingos, soap stone quarries) in the
project (Local Study Area) and adjacent area (Regional Study Area).

Section 6.3.2

•

Palaeontological component of surface and bedrock geology.

Section 6.3.3

•

Land and resource use in the area, including subsistence harvesting, tourism,
trapping and guiding operations.

Section 6.3.4

•

Local and regional traffic patterns.

Section 6.3.5

•

Human Health, broadly defined as a complete state of wellbeing (including physical,
social, psychological, and spiritual aspects).

Sections 6.3.6, 6.3.7

•

Other Valued Socioeconomic Components (VSEC) as determined through
community consultation and/or literature review.

Section 6.3.8

Identification of Impacts and Proposed Mitigation Measures
1

Please complete the attached Table 1 – Identification of Environmental Impacts,
taking into consideration the components/activities and project phase(s) identified in
Section 4 of this document. Identify impacts in Table 1 as either positive (P),
negative and mitigable (M), negative and non- mitigable (N), or unknown (U).

Completed and included in
Section 7.2 as Table 7.2-1
(11 x 17 format) Note that
Table reflects Potential
Effects

2

Discuss the impacts identified in the above table.

Section 7.3

3

Discuss potential socioeconomic impacts, including human health.

Section 7.3.3

4

Discuss potential for transboundary effects related to the project.

Section 7.3.4

5

Identify any potentially adverse effects of the project proposal on species listed
under the Species at Risk Act (SARA) and their critical habitats or residences, what
measures will be taken to avoid or lessen those effects and how the effects will be
monitored.

Section 7.3.2.11

6

Discuss proposed measures to mitigate all identified negative impacts.

Sections 7.3. More details
will be provided in the draft
EIS

Cumulative Effects
A cumulative impact (or effect) can be defined as the impact on the environment that
results from the incremental impact of the action when added to other past, present and
reasonably foreseeable future actions. Cumulative impacts can also result from
individually minor but collectively significant actions taking place over a period of time.

Chapter 8

Discuss how the effects of this project interact with the effects of relevant past, present
and reasonably foreseeable projects in a regional context.
Supporting Documents
•

Abandonment and Decommissioning Plan

Addressed in Chapter 9;
draft plan will be included in
draft EIS

•

Existing site photos with descriptions

Appendix B

•

Emergency Response Plan

Addressed in Chapter 9;
draft plan will be included in
draft EIS

•

Comprehensive Spill Prevention/Plan (must consider hazardous waste and fuel
handling, storage, disposal, spill prevention measures, staff training and emergency
contacts)

Addressed in Chapter 9;
draft plan will be included in
draft EIS

•

Waste Management Plan/Program

Addressed in Chapter 9;
draft plan will be included in
draft EIS

Project Specific Information Requirement

Section in Project
Proposal Report

•

Monitoring and Management Plans (e.g. water quality, air pollution, noise control and
wildlife protection etc.)

Addressed in Chapter 9;
draft plan will be included in
draft EIS

•

If project activities are located within Caribou Protection Areas or Schedule 1 Species
at Risk known locations, please provide a Wildlife Mitigation and Monitoring Plan

Addressed in Chapter 9;
draft plan will be included in
draft EIS

•

Remediation Plan including cleanup criteria and how the criteria were derived.

Addressed in Chapter 9;
draft plan will be included in
draft EIS

In addition, for Project Type 9 (Site Cleanup/Remediation), please provide the following
additional supporting documents:
•
Remediation Plan including cleanup criteria and how the criteria were
derived.
•
Human Health Risk Assessment of the contaminants at the site.

N/A A Country Foods
assessment will be included
in the draft EIS

THE BACK RIVER PROJECT
Project Description

Appendix C
Representative Photos from the Back River Project Area

Appendix C. Representative Photos from the Back
River Project Area

Plate C-1. Looking northwest to Goose Camp, with Goose Lake to the right of
camp (August 2011).

Plate C-2. Llama Outflow draining through the rocks into Goose Lake
(August 2011).
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Plate C-3. Looking north towards Goose Lake from Goose Camp (July 2011).

Plate C-4. Common ecosystem type of Dwarf Shrub Heath with prominent frost
boils found near Goose Camp (July 2011).
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Plate C-5. An aerial view of Goose Camp (April 2012).

Plate C-6. An aerial view of a lake located approximately 11 km southeast of
the Goose exploration camp. This lake is being used as a reference lake for the
environmental baseline programs (August 2010).
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Plate C-7. An aerial view of Llama Outflow (September 2011).

Plate C-8. Northeast shoreline of Llama Lake, noting the rocky shoreline and
exposed boulders typical of lakes in the region (September 2010).
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Plate C-9. Photo of Goose Outflow looking upstream towards Goose Lake
(September 2011).

Plate C-10. Looking upstream from the mouth of Giraffe Outflow (August 2011).
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Plate C-11. Looking upstream from Chair Outflow (September 2011).

Plate C-12. An active rough-legged hawk nesting location approximately 15 km
northeast of Goose Camp, evidenced by the whitewash and orange moss from
previous nesting years (June 2011).
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Plate C-13. Noise monitoring station in George Camp (March 2012).

Plate C-14. George Camp meteorology station.
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Plate C-15. Photo looking northeast from the western shore of southern
Bathurst Inlet.
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Appendix D
DFO Operational Statement Conformity Letter

www.sabinagoldsilver.com

June 6, 2012
Fisheries and Oceans Canada – Eastern Arctic Region
PO Box 358
Iqaluit, NU X0A 0H0

RE:

DFO Operational Statement Conformity

This letter serves to indicate that Sabina Gold and Silver Corp.’s proposed Back River
Project (the Project) may involve activities covered by DFO’s Operational Statements,
specifically:
•
•
•
•
•

Bridge Maintenance;
Clear Span Bridges,
Culvert Maintenance;
Ice Bridges and Snow Fills; and
Installation of Moorings.

It is not anticipated that Routine Maintenance Dredging will be required for the proposed
Project.
Sabina Gold and Silver Corp. agrees to meet the conditions and incorporate the
measures to protect fish and fish habitat as outlined in the applicable DFO Operational
Statements.
Yours truly,
SABINA GOLD AND SILVER CORP.

Matthew Pickard
Director, Environment & Community Relations

Sabina Gold & Silver Corp. • 930 W 1st Street, Suite 202 • North Vancouver, BC V7P 3N4 • Canada • Phone: 604.998.4175 • Fax: 604.998.1051

